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7HOHFRPPXQLFDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����
;%�8WLOLWLHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����
�����GLVNV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����
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Introduction

7KLV� ERRNOHW� LV� D� FRPSOHWH� OLVWLQJ� RI� WKH� VRIWZDUH� OLEUDU\� RI� WKH� %RVWRQ� &RPSXWHU� 6RFLHW\
V� 7H[DV
,QVWUXPHQWV�7,�����$�8VHU�*URXS��,W�FRQWDLQV�RYHU�����GLVNV��3URJUDPV�KDYH�EHHQ�ZULWWHQ�E\�PHPEHUV
RI�WKH�%&6�7,8*��PHPEHUV�RI�RWKHU�XVHU�JURXSV��7H[DV�,QVWUXPHQWV��DQG�QXPHURXV�WDOHQWHG�LQGLYLGXDOV�
$OO�SURJUDPV�DUH�RQ�66�6'�GLVNV��ZLWK�GRFXPHQWDWLRQ��$OO�GLVNV�FRPH�ZLWK�D�SULQWHG�FDWDORJ�OLVWLQJ�DQG
ODEHO�

7KH�FDWDORJ�LV�GLYLGHG�LQWR�WZR�SDUWV��7KH�ILUVW�VHFWLRQV�FRQWDLQV�D�GHVFULSWLRQ�RI�HYHU\�GLVN�LQ�WKH�OLEUDU\
DUUDQJHG�E\�QXPEHU��7KLV�OLVWLQJ�LQFOXGHV�WKH�DXWKRU�V���YHUVLRQ�QXPEHU��GDWH�RI�ODVW�XSGDWH��ODQJXDJH
WKH�SURJUDP�LV�ZULWWHQ�LQ��DQG�DQ\�UHTXLUHG�FDUWULGJHV��7KH�VHFRQG�VHFWLRQ�LV�D�OLVWLQJ�RI�GLVN�QDPHV�DQG
QXPEHUV�E\�FDWHJRU\�WR�DVVLVW�\RX�LQ�ILQGLQJ�WKH�GLVNV�\RX�DUH�ORRN�IRU��3OHDVH�WDNH�WKH�WLPH�WR�ORRN
WKURXJK�ERWK�VHFWLRQV�DV�QRW�DOO�GLVNV�DUH�OLVWHG�LQ�WKH�VHFRQG�VHFWLRQ�

7KHUH�DUH�VHYHUDO�DEEUHYLDWLRQV�XVHG�LQ�WKLV�FDWDORJ��7KH\�DUH�

$/ DVVHPEO\�ODQJXDJH
;% ([WHQGHG�%$6,&
($ �(GLWRU�$VVHPEOHU
7,: �7,�:ULWHU

$OO�GLVNV�VHOO�IRU�����$�VSHFLDO�RIIHU�LV�QRZ�DOVR�DYDLODEOH��<RX�PD\�SXUFKDVH�DQ\�IRXU�GLVNV�IRU������'LVNV
PD\�EH�SXUFKDVHG�DW�DQ\�%&6�7,8*�PHHWLQJ��DOZD\V�WKH�WKLUG�:HGQHVGD\�RI�WKH�PRQWK���DQG�DW�PDQ\
7,�)DLUHV�DURXQG�WKH�FRXQWU\��'LVNV�PD\�DOVR�EH�PDLO�RUGHUHG�E\�VHQGLQJ�D�FKHFN�IRU�WKH�GLVNV�SOXV����IRU
VKLSSLQJ�DQG�KDQGOLQJ�WR�

7KH�%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������
��������������
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Update

7KLV�XSGDWH�LV�EDVHG�RQ�WKH�RULJLQDO�%&6�:LQWHU���������HGLWLRQ�

(DFK�GLVN�HQWU\�QRZ�LQFOXGHV�D�IXOO�GLVN�OLVWLQJ�JHQHUDWHG�E\�WKH�3&���GVNGLU�H[H�XWLOLW\�

)ROORZLQJ�HDFK�GLVN�HQWU\��DUH�WKH�FRQWHQWV�RI�DOO�',63/$<�9$5,$%/(����ILOHV�LQ�RUGHU�DV�WKH\�DSSHDU
RQ�WKH�GLVN��7KHVH�ZHUH�FUHDWHG�XVLQJ�WKH�3&���GVNRXW�H[H�DQG�GY���DVF�XWLOLWLHV�

(UURUV�DQG�W\SRV�KDYH�EHHQ�IL[HG��DQG�JHQHUDO�VW\OHV�KDYH�EHHQ�LPSRVHG��7KLV�PHDQV�WKDW�WKH�YHUVLRQ�LQ
WKLV�GRFXPHQW�ZLOO�QRW�DOZD\V�PDWFK�WKH�ILOH�RQ�GLVN�

0LNH�:ULJKW
$XJXVW��������

BCS Background

:KHQ�,�MRLQHG�WKH�%RVWRQ�&RPSXWHU�6RFLHW\��%&6��LW�ZDV�EDVHG�DW�2QH�&HQWHU�3OD]D��%RVWRQ��7KH�%&6
FDWHUHG�WR�DOO�FRPSXWHU�XVHUV��$�QHZ�PHPEHU�FRXOG�HOHFW�WR� MRLQ�WZR�JURXSV��$�JURXS�ZRXOG�EH�� IRU
H[DPSOH��WKH�,%0�3&�JURXS��WKH�$SSOH�JURXS��RU�WKH�7,�����$�JURXS�

7KH�7,�����$�JURXS�ZDV�UXQ�E\�WZR�FR�GLUHFWRUV��7KH\�ZHUH�-��3HWHU�+RGGLH�DQG�-XVWLQ�'RZOLQJ��0HHWLQJV
ZHUH�RULJLQDOO\�KHOG�LQ�WKH�%RVWRQ�&KLOGUHQ�0XVHXP��WKHQ�PRYHG�WR�WKH�0XVHXP�RI�0RGHUQ�$UW��DQG
ILQDOO\�WR�WKH�0XVHXP�RI�6FLHQFH�LQ�:DOWKDP��,W�ZDV�XQGHU�WKH�%&6�XPEUHOOD�WKDW�WKH�7,�����$�JURXS�ZDV
DEOH�WR�KROG�LWV��ID\XKV���WKH�ZRUG�IDLUH�SURQRXQFHG�ZLWK�D�KHDY\�%RVWRQ�DFFHQW��

-��3HWHU�+RGGLH�ZDV�UHVSRQVLEOH�IRU�SXWWLQJ�WRJHWKHU�YLUWXDOO\�DOO�RI�WKLV�OLEUDU\��+H�ZRXOG�YHW�WKH�GLVNV
DQG�DGG�FRPPHQWV�WR�WKHP��:KHQ�+RGGLH�OHIW�WKH�%&6�7,�����$�JURXS�WR�WDNH�XS�D�MRE�ZLWK�$SSOH�LQ
&XSHUWLQR��&DOLIRUQLD��WKLV�WDVN�ZDV�WDNHQ�RYHU�E\�-XVWLQ�'RZOLQJ��EXW�WKH�RULJLQDO�V\VWHP�ZDV�GLVEDQGHG�
,QVWHDG��-XVWLQ�EHJDQ�WR�LVVXH�'LVNV�RI�WKH�0RQWK��'20V��

7KH�V\VWHP�RI�FR�GLUHFWRUV�OHG�WR�WKH�XQXVXDO�SUDFWLFH�RI�WKH�JURXS�KDYLQJ�WZR�QHZVOHWWHUV��7KH�%&6
UHTXLUHG�WKDW�HDFK�JURXS�SURGXFH�D�QHZVOHWWHU��+RGGLH�ZRXOG�KDYH�D��PHHWLQJ��QHZVOHWWHU�DW�WKH�7,�����$
JURXS�PHHWLQJV��RIWHQ�GDVKHG�RXW�DW�WKH�ODVW�PRPHQW��'RZOLQJ�ZRXOG�WDNH�WKDW�QHZVOHWWHU�DQG�UHYDPS
LW�LQWR�WKH�RIILFLDO�QHZVOHWWHU��7KH�WZR�QHZVOHWWHUV�ZHUH�QHYHU�TXLWH�WKH�VDPH�

7KH�%&6�DW�RQH�VWDJH�UHSRUWHG�RYHU��������PHPEHUV��8QIRUWXQDWHO\��LW�EHFDPH�WRR�ELJ�IRU�LWV�ERRWV�E\�QRW
OLVWHQLQJ�WR�LWV�PHPEHUV�DQG��MXVW�OLNH�WKH�%HUOLQ�:DOO��ZDV�IXQFWLRQLQJ�LQ�DOO�LWV�JORU\�RQH�GD\�DQG�VLPSO\
FROODSVHG�WKH�QH[W�

0LNH�:ULJKW
$XJXVW��������
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Disk 1. XB Assembl y Language Routines

9HUVLRQ� $XWKRU��-RKQ�&OXORZ
5HTXLUHV��;% /DQJXDJH��$/��;% 8SGDWHG�

6HULHV�RI�DVVHPEO\�ODQJXDJH�URXWLQHV�IRU�XVH�LQ�;%��6RXUFH�FRGH��GRFXPHQWDWLRQ�DQG�GHPR�SURJUDPV
LQFOXGHG�IRU�DOO�URXWLQHV��,QFOXGHV�VRUWLQJ��VFUHHQ�VDYH�DQG�UHVWRUH��SULQWHU�GXPS��DQG�PDQ\�RWKHUV�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-1
Sectors total           = 360
Sectors used            = 286
Sectors available       = 72
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >003 DSRLNK        7 DIS/FIX 80   >026 006
002 >004 DSRLNK/S     12 DIS/VAR 80   >02c 011
003 >005 DUMP         11 DIS/FIX 80   >037 009 >01f 001
004 >006 DUMP/S       32 DIS/VAR 80   >040 031
005 >008 LOAD          3 PROGRAM      >022 002
006 >014 LOGO         10 DIS/FIX 80   >10e 009
007 >009 LOGO/S       26 DIS/VAR 80   >077 022 >10c 002 >117 001
008 >00d QUICK/S      15 DIS/VAR 80   >0c4 014
009 >002 READ-THIS    20 DIS/VAR 80   >024 002 >05f 017
010 >00e RECSCR        5 DIS/FIX 80   >0d2 004
011 >016 RECSCR/S     15 DIS/VAR 80   >130 014
012 >00f SAVSCR        6 DIS/FIX 80   >0d6 004 >164 001
013 >015 SAVSCR/S     15 DIS/VAR 80   >118 014
014 >01d SCREENS       3 PROGRAM      >147 002
015 >010 SCROLL        9 DIS/FIX 80   >0da 008
016 >012 SCROLL/S     32 DIS/VAR 80   >0e9 031
017 >011 SCROLLDEMO    8 PROGRAM      >0e2 007
018 >00c SORT          9 DIS/FIX 80   >0bc 008
019 >013 SORTDEMO      5 PROGRAM      >108 004
020 >019 TIME         10 PROGRAM      >13e 009
021 >01e VDP           6 DIS/FIX 80   >15f 005
022 >01c VDP/S        10 DIS/VAR 80   >14d 003 >159 006
023 >01a VDPDEMO       7 PROGRAM      >149 003 >165 003
024 >01b VENUS        10 PROGRAM      >150 009
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Disk 1. Contents of File DSRLNK/S

****************************************
* Device Service Routine Link
* by Texas Instruments
*
* Modified by John Clulow, 1982
*
* Because Extended BASIC utilities don't
* include a DSRLNK, such a utility must
* be provided separately for Ext BASIC
* routines which access, for instance,
* RS232 I/O. The routine shown below was
* produced, in part, from a source pgm
* supplied by Texas Instruments and in
* part from a consideration of the
* DSRLNK utility in the Mini Memory Mod.
*
* IF the DSRLNK object code is loaded
* in the Ext BASIC program IMMEDIATELY
* after the CALL INIT statement, then
* the assembly program utilizing DSRLNK
* should use the equate DSRLNK EQU >2532
****************************************
       DEF  DSRLNK
SCLEN  EQU  >8354
SCNAME EQU  >8356
CRULST EQU  >83D0
SADDR  EQU  >83D2
GPLWS  EQU  >83E0
VSBR   EQU  >2028
FLGPTR DATA 0
SVGPRT DATA 0
SAVCRU DATA 0
SAVENT DATA 0
SAVLEN DATA 0
SAVPAB DATA 0
SAVVER DATA 0
NAMBUF DATA 0,0,0,0,0
DLNKWS DATA 0,0,0,0,0
TYPE   DATA 0,0,0,0,0,0,0,0,0,0,0
C100   DATA 100
H20    EQU  $
H2000  DATA >2000
DECMAL TEXT '.'
HAA    BYTE >AA
DSRLNK DATA DLNKWS,DLENTR
DLENTR MOV  *R14+,R5
       SZCB @H20,R15
       MOV  @SCNAME,R0
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       MOV  R0,R9
       AI   R9,-8
       BLWP @VSBR
       MOVB R1,R3
       SRL  R3,8
       SETO R4
       LI   R2,NAMBUF
LNK$LP INC  R0
       INC  R4
       C    R4,R3
       JEQ  LNK$LN
       BLWP @VSBR
       MOVB R1,*R2+
       CB   R1,@DECMAL
       JNE  LNK$LP
LNK$LN MOV  R4,R4
       JEQ  LNKERR
       CI   R4,7
       JGT  LNKERR
       CLR  @CRULST
       MOV  R4,@SCLEN
       MOV  R4,@SAVLEN
       INC  R4
       A    R4,@SCNAME
       MOV  @SCNAME,@SAVPAB
SROM   LWPI GPLWS
       CLR  R1
       LI   R12,>0F00
NOROM  MOV  R12,R12
       JEQ  NOOFF
       SBZ  0
NOOFF  AI   R12,>0100
       CLR  @CRULST
       CI   R12,>2000
       JEQ  NODSR
       MOV  R12,@CRULST
       SBO  0
       LI   R2,>4000
       CB   *R2,@HAA
       JNE  NOROM
       A    @TYPE,R2
       JMP  SGO2
SGO    MOV  @SADDR,R2
       SBO  0
SGO2   MOV  *R2,R2
       JEQ  NOROM
       MOV  R2,@SADDR
       INCT R2
       MOV  *R2+,R9
       MOVB @SCLEN+1,R5
       JEQ  NAME2
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       CB   R5,*R2+
       JNE  SGO
       SRL  R5,8
       LI   R6,NAMBUF
NAME1  CB   *R6+,*R2+
       JNE  SGO
       DEC  R5
       JNE  NAME1
NAME2  INC  R1
       MOV  R1,@SAVVER
       MOV  R9,@SAVENT
       MOV  R12,@SAVCRU
       BL   *R9
       JMP  SGO
       SBZ  0
       LWPI DLNKWS
       MOV  R9,R0
       BLWP @VSBR
       SRL  R1,13
       JNE  IOERR
       RTWP
NODSR  LWPI DLNKWS
LNKERR CLR  R1
IOERR  SWPB R1
       MOVB R1,*R13
       SOCB @H20,R15
       RTWP
       END
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Disk 1. Contents of File DUMP/S

*****************************************
*
*  SINGLE-LINE DOUBLE-DENSITY GRAPHICS
*  SCREEN DUMP for TI IMPACT PRINTER
*
*  This routine is based on a screen
*  dump program by P. Swift appearing
*  in Vol. 2, No. 1 of 99er Magazine.
*
*  This DUMP routine differs from the
*  99er Magazine routine in several
*  respects. 1) It may be utilized from
*  Ext BASIC (with DSRLNK), 2) It dumps
*  a single screen line at a time which
*  allows the user to place the graphics
*  output at any location on the page by
*  preceding the CALL with a PRINT to
*  position the head, 3) It dumps in
*  double density graphics format, and
*  4) It dumps an entire graphics line
*  at once rather than only one charac-
*  ter at a time.
*
*  Modified by J. Clulow, 1982, 1984
******************************************
*
*  EQUATES FOR EXT BASIC AND MINI MEM
*
*     VSBR      >2028         >602C
*     VSBW      >2020         >6024
*     VMBR      >202C         >6030
*     VMBW      >2024         >6028
*     NUMREF    >200C         >6044
*     STRREF    >2014         >604C
*     ERR       >2034         >6050
*     ERCODE    >1E1C         >1316
*     DSRLNK    >2532         >6038
*
*  NOTES:
*
*  NUMREF, STRREF, AND ERR FOR ED/ASSM
*  ARE IN THE BSCSUP UTILITY.
*
*  FOR EXT BASIC USE THE ROUTINE DSRLNK
*  MUST BE LOADED FIRST!
*                 -----
*  To access the routine use...
*  CALL LINK("DUMP",L,"RS232.CR")
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*  or other printer file specification.
*
*
       DEF  DUMP
*
VSBR   EQU  >2028    {
VSBW   EQU  >2020    {
VMBR   EQU  >202C    {
VMBW   EQU  >2024    { EXT BASIC EQUATES
NUMREF EQU  >200C    {
STRREF EQU  >2014    {
ERR    EQU  >2034    {
ERCODE EQU  >1E1C    {
DSRLNK EQU  >2532    {
WS     BSS  32
S1     BSS  2
IN     BSS  8
DO     BSS  512
SAVRTN DATA 0
MK     DATA >001F
PD     DATA >0012,>1E00,>FF00,>0000
SP     DATA 0
       BSS  24
CR     DATA >0D0A
E1     DATA >1B4C,>0002
E2     DATA >001B,>4108
D6     DATA >4019
DUMP   MOV  R11,@SAVRTN
       LWPI WS
*
* GET PRINTER SPEC
*
       LI   R0,>0017
       MOV  R0,@SP            23 BYTES MAXIMUM
       CLR  R0
       LI   R1,2              SECOND PARAMETER
       LI   R2,SP+1
       BLWP @STRREF           GET PRINTER SPEC.
*
* GET SCREEN LINE NO TO DUMP
*
       CLR  R8
       CLR  R9                STARTING SCREEN POSITION
       CLR  R0
       LI   R1,1              READ PARAMETER PASSED FROM BASIC
       BLWP @NUMREF
       CB   @>834A,@D6        IS IT OUT OF RANGE (1-24)?
       JEQ  L7
       LI   R0,ERCODE         ERROR
       BLWP @ERR
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L7     C    @>834A,@D6
       JL   L6
       LI   R0,ERCODE         ERROR
       BLWP @ERR
L6     MOVB @>834B,R9
       SWPB R9                CALCULATE STARTING POSITION
       AI   R9,-1
       SLA  R9,5
       MOVB @>9802,@S1
       SWPB @S1
       MOVB @>9802,@S1
       SWPB @S1
       DEC  @S1
*
* SET UP PAB
*
       LI   R0,>1D00
       LI   R1,PD
       MOV  @SP,R2
       AI   R2,10             NO OF PAB BYTES TO MOVE
       BLWP @VMBW             WRITE PAB TO VDP RAM
       LI   R6,>1D09
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSRLNK TO OPEN PRINTER
       DATA 8
       JNE  GO
       MOVB @S1,@>9C02
       SWPB @S1
       MOVB @S1,@>9C02
       LI   R0,ERCODE
       SWPB R0
       BLWP @ERR
       JNE  GO                CHECK FOR PRINTER SPEC ERROR
       BLWP @ERR              RETURN I/O ERROR
GO     LI   R0,>1D00
       LI   R1,>0300
       BLWP @VSBW             PUT WRITE OP CODE IN PAB
       LI   R0,>1D05
       LI   R1,>0400
       BLWP @VSBW             PUT LENGTH OF 4 IN PAB
       LI   R0,>1E00
       LI   R1,E2             PUT CODE FOR CARRIAGE RTN &
       LI   R2,4              8/72" VERTICAL LINE SPACING
       BLWP @VMBW             IN DATA BUFFER.
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSRLNK-CHANGE VERT SPACING
       DATA 8
L0     MOV  R9,R0
       BLWP @VSBR             PUT BYTE OF SCREEN RAM IN R1
       SRL  R1,8              SHIFT TO LSB OF R1
       AI   R1,-128           ADJUST FOR BASIC
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       SLA  R1,3              *8
       AI   R1,1024           PTRN ADDR=1024+(CHAR#-32)*8
       MOV  R1,R0
       LI   R1,IN
       LI   R2,8
       BLWP @VMBR             PUT PATTERN INTO IN
       LI   R5,128            R5 = BIT#
L3     LI   R6,128            R6 = BYTE#
       CLR  R3                R3 = OFFSET FOR IN
       CLR  R4                R4 FOR BUILDING NEXT CHAR
L2     CLR  R7
       MOVB @IN(3),R7         R7 HOLDS BYTE BEING DECODED
       SWPB R7                PUT BYTE IN LSB OF R7
       C    R7,R5             IS BIT ON?
       JLT  L1                NO
       A    R6,R4             YES, TURN OUTPUT BIT ON
       S    R5,R7             TURN OFF INPUT BIT
       SWPB R7                PUT BYTE IN MSB OF R7
       MOVB R7,@IN(3)         REWRITE TO IN
L1     INC  R3                POINT TO NEXT BYTE
       SRA  R6,1              /2
       JGT  L2                DO NEXT BYTE IF MORE
       SWPB R4                PUT OUTPUT BYTE IN MSB OF R4
       MOVB R4,@DO(8)
       INC  R8
       MOVB R4,@DO(8)         STORE AT DO
       INC  R8                POINT TO NEXT BYTE OF DO
       SRA  R5,1              /2
       JGT  L3                CONSTRUCT NEXT OUTPUT BYTE
       INC  R9                NEXT SCREEN POS
       CZC  @MK,R9            EOL?
       JNE  L0                NO, NEXT POSITION
       LI   R3,4              COUNTER
       LI   R0,>1D05          ONLY ESC K WRITE
       LI   R1,>0400
       BLWP @VSBW             PUT LENGTH OF 4 IN PAB
       LI   R0,>1E00          VDP BUFFER
       LI   R1,E1
       LI   R2,4
       BLWP @VMBW             PUT ESC K SEQ IN DATA BUFF
       LI   R6,>1D09
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSR TO WRITE ESC K SEQUENCE
       DATA 8
       LI   R4,DO             START OF CPU GRAPHICS BUFFER
L5     LI   R2,128            QUARTER OF GRAPHICS STRING
       MOV  R4,R1
       LI   R0,>1E00          VDP ADDR
       BLWP @VMBW             PUT DO IN DATA BUFFER
       LI   R0,>1D05
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       LI   R1,>8000          128 BYTES
       BLWP @VSBW
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSR TO OUTPUT 8 CHARS
       DATA 8
       AI   R4,128            POINT TO START OF NEXT QUARTER
       DEC  R3
       JNE  L5                DO IT AGAIN FOR LAST HALF
       LI   R0,>1D05          OUTPUT CR/LF
       LI   R1,>0200
       BLWP @VSBW             PUT LENGTH OF 2 IN PAB
       LI   R0,>1E00
       LI   R1,CR
       LI   R2,2
       BLWP @VMBW
       MOV  R6,@>8356
       BLWP @DSRLNK           DSRLNK TO OUTPUT CR/LF
       DATA 8
L4     LI   R0,>1D00
       LI   R1,>0100
       BLWP @VSBW             PUT CLOSE IN PAB
       MOV  R6,@>8356
       BLWP @DSRLNK
       DATA 8
       LI   R0,4              DELAY
DEL1   LI   R1,20000
DEL2   NOP
       DEC  R1
       JNE  DEL2
       DEC  R0
       JNE  DEL1
       MOVB @S1,@>9C02
       SWPB @S1
       MOVB @S1,@>9C02
       SB   @>837C,@>837C
       LWPI >83E0
       MOV  @SAVRTN,R11
       RT
       END
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Disk 1. Contents of File LOGO/S

       DEF  LOGO
*
* PRINTER DUMP FROM EXT BASIC OF
* P_FILENAME SAVED FROM LOGO I.
*
* J. Clulow, 1981
*
*      REF  DSRLNK,VMBR,VMBW,VSBW,VSBR
       AORG >A000
DSRLNK EQU  >2532
VMBR   EQU  >202C
VMBW   EQU  >2024
VSBW   EQU  >2020
VSBR   EQU  >2028
STRREF EQU  >2014
ERR    EQU  >2034
ERCODE EQU  >1C00
WS     BSS  32
S1     BSS  2
BUFFER BSS  >2000
SAVRTN DATA 0
NULL   DATA 0
DISK   DATA >0500,START,>0000,>2000
DK     DATA >000F
       BSS  15
PRINT  DATA >0010,START,>5050,>0000
PT     DATA >001A
       BSS  26
SKIPOP DATA >0D1B,>4E06
WRITE  BYTE >03
CLOSE  BYTE >01
CR     BYTE >0D
LF     BYTE >0A
START  EQU  >1000
PAB    EQU  >0F80
PNTR   EQU  >8356
LOGO   MOV  R11,@SAVRTN
       LWPI WS
*
* GET DISK FILE SPEC
*
       LI   R0,>000F
       MOV  R0,@DK
       CLR  R0
       LI   R1,1
       LI   R2,DK+1
       BLWP @STRREF
*
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* GET PRINTER SPEC
*
       LI   R0,>0017
       MOV  R0,@PT
       CLR  R0
       LI   R1,2
       LI   R2,PT+1
       BLWP @STRREF
*
* INITIALIZE VDP BUFFER WITH NULLS
*
       LI   R6,START          INITIALIZE COUNTER
       LI   R7,START          INITIALIZE VDP BUFFER ADDRESS
LOOP1  MOV  R7,R0             VDP ADDRESS
       LI   R1,NULL           CPU ADDRESS
       LI   R2,2              2 BYTES TO LOAD
       BLWP @VMBW             LOAD NULL TO VDP BUFFER
       INCT R7                ADD 2 TO VDP ADDRESS
       DEC  R6                DECREMENT COUNTER
       JNE  LOOP1             IF NOT DONE GO BACK TOO LOOP1
*
* LOAD LOGO PROCEDURE FILE TO VDP RAM
*
       MOVB @>9802,@S1
       SWPB @S1
       MOVB @>9802,@S1
       SWPB @S1
       DEC  @S1
       LI   R0,PAB            LOAD ADDRESS OF PAB
       LI   R1,DISK           LOAD CPU ADDRESS OF DATA
       MOV  @DK,R2
       AI   R2,10
       BLWP @VMBW             BUILD PAB FOR FILE LOAD
       LI   R6,PAB+9          ADDRESS OF NAME LENGTH
       MOV  R6,@PNTR          MOVE TO POINTER ADDRESS
       BLWP @DSRLNK           LOAD FILE FROM DISK
       DATA 8
       JNE  GO1
       MOV  @S1,@>9C02
       SWPB @S1
       MOV  @S1,@>9C02
       LI   R0,ERCODE
       BLWP @ERR
*
* COPY VDP BUFFER TO CPU BUFFER
*
GO1    LI   R0,START          VDP BUFFER ADDRESS
       LI   R1,BUFFER         CPU BUFFER ADDRESS
       LI   R2,>2000          8K TO MOVE
       BLWP @VMBR             READ DATA
*
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* COPY BACK INTO VDP ADDING LF CONTROL CHRS
*
       LI   R6,>1004          POINTER TO VDP BUFFER ADDRESS
       LI   R7,4              OFFSET FOR START OF DATA
CHECK  CB   @NULL,@BUFFER(R7) END OF DATA?
       JEQ  NEXT1             IF SO GO ON
       CB   @CR,@BUFFER(R7)   IS THE CHARACTER A CR?
       JEQ  ADD               IF SO ADD A LF
       MOV  R6,R0             CURRENT VDP ADDRESS TO WRITE TO
       MOVB @BUFFER(R7),R1    BYTE TO WRITE
       BLWP @VSBW             WRITE THE CHARACTER TO VDP ADDRESS
       INC  R6                NEXT VDP ADDRESS
       INC  R7                NEXT CHARACTER FROM CPU BUFFER
       JMP  CHECK             CHECK NEXT ONE
ADD    MOV  R6,R0             CURRENT VDP ADDRESS TO WRITE TO
       LI   R1,CR             CPU ADDRESS OF LF AND CR BYTES
       LI   R2,2              2 BYTES TO WRITE
       BLWP @VMBW             WRITE CR LF
       INCT R6                NEXT VDP ADDRESS
       INC  R7                NEXT CHARACTER FROM CPU BUFFER
       JMP  CHECK             CHECK NEXT ONE
*
* ADD SKIP OVER PERFORATION
*
NEXT1  LI   R0,>1000          VDP ADDRESS
       LI   R1,SKIPOP         CPU ADDRESS
       LI   R2,4              4 BYTES TO WRITE
       BLWP @VMBW             WRITE DATA 13 27 78 6
*
* OPEN RS232 FILE
*
       LI   R0,PAB            LOAD ADDRESS OF PAB
       LI   R1,PRINT          LOAD CPU ADDRESS OF DATA
       LI   R2,36             36 BYTES TO WRITE
       BLWP @VMBW             BUILD PAB FOR OUTPUT FILE
       LI   R6,PAB+9          ADDRESS OF NAME LENGTH
       MOV  R6,@PNTR          MOVE IT TO POINTER ADDRESS
       BLWP @DSRLNK           OPEN RS232 FILE
       DATA 8
       JNE  GO2
       MOVB @S1,@>9C02
       SWPB @S1
       MOVB @S1,@>9C02
       LI   R0,ERCODE
       BLWP @ERR
*
* INITIALIZE POINTER - CURRENT VDP RAM
*
GO2    LI   R7,>1000          START OF VDP RAM BUFFER
*
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* CHANGE PAB TO WRITE OPERATION CODE
*
       LI   R0,PAB            ADDRESS OF PAB IN VDP RAM
       MOVB @WRITE,R1         LOAD OPERATION CODE FOR WRITE
       BLWP @VSBW             WRITE OPERATION CODE IN PAB
*
* BEGIN LOOP - SUCCESSIVE 80 BYTE READ/WRITES
*
READ   MOV  R7,R0             START AT CURRENT VDP ADDRESS
       BLWP @VSBR             READ DATA INTO CPU RAM BUFFER
       CB   R1,@NULL          IS FIRST BYTE NULL?
       JNE  NEXT              IF NOT GO ON
       LI   R0,PAB            PREPARE TO CLOSE RS232
       MOVB @CLOSE,R1         LOAD CLOSE OPERATION CODE
       BLWP @VSBW             MODIFY PAB FOR CLOSE
       LI   R6,PAB+9          LOAD ADDRESS OF NAME LENGTH
       MOV  R6,@PNTR          PLACE IT AT POINTER ADDRESS
       BLWP @DSRLNK           CLOSE FILE
       DATA 8
       MOVB @S1,@>9C02
       SWPB @S1
       MOVB @S1,@>9C02
       SB   @>837C,@>837C
       LWPI >83E0             LOAD GPLWS REGISTERS
       MOV  @SAVRTN,R11
       RT
NEXT   LI   R0,PAB+2          ADDRESS IN PAB OF VDP BUFFER
       LI   R1,WS+14          CURRENT VDP ADDRESS
       LI   R2,2              2 BYTES TO WRITE
       BLWP @VMBW             WRITE NEW STARTING ADDRESS TO PAB
       AI   R7,>0050          INCREMENT STARTING ADDRESS BY 80
       LI   R6,PAB+9          LOAD ADDRESS OF NAME LENGTH
       MOV  R6,@PNTR          MOVE IT TO POINTER ADDRESS
       BLWP @DSRLNK           WRITE 80 BYTES TO RS232
       DATA 8
       B    @READ             GO BACK AND READ AGAIN
       END
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Disk 1. Contents of File QUICK/S

***************************************
* THIS ROUTINE PERFORMS A QUICKSORT   *
* ON STRINGS. ROUTINE IS CODED FOR    *
* EXTENDED BASIC AND MEMORY EXPANSION.*
*                                     *
*   CALL LINK("SORT",S$(),N)          *
*                                     *
*  WHERE S$ IS ARRAY TO BE SORTED AND *
*  N IS LARGEST ARRAY ELEMENT.        *
*                                     *
***************************************
       DEF SORT
NUMREF EQU >200C
STRREF EQU >2014
STRASG EQU >2010
ERR    EQU >2034
STATUS EQU >837C
ST     BSS 2000          STACK
B1     BSS 256           Z$
B2     BSS 256           S$(L)
B3     BSS 256           S$(U)
WS     BSS 32            USER WORKSPACE
SAVE   DATA 0            RETURN ADDRESS
ONE    DATA >0001
FF     BYTE >FF
SORT   MOV R11,@SAVE
       LWPI WS
*
*      GET N
*
       CLR R0
       LI R1,2
       BLWP @NUMREF
       LI R0,>4041
       CB @>834A,R0
       JEQ DECOD2
       SWPB R0
       CB @>834A,R0
       JEQ DECOD1
       LI R0,>1300
       BLWP @ERR         RETURN ERROR
DECOD1 LI R2,100
       CLR R3
       CLR R4
       MOVB @>834B,R3
       SWPB R3
       MPY R2,R3
       CLR R3
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       MOVB @>834C,R3
       SWPB R3
       A R3,R4
       JMP  SRT
DECOD2 CLR R4
       MOVB @>834B,R4
       SWPB R4
*
*      START PROGRAM
*
SRT    CLR R10
       CLR R9
       MOV @ONE,@ST+2
       MOV R4,@ST+4
       INC R10
L940   CI R10,0
       JNE A
       B @L1230
A      DEC R10
       MOV R10,R9
       SLA R9,1
       MOV R9,R1
       SLA R1,1
       MOV @ST+2(R1),R12
       MOV @ST+4(R1),R13
       MOV R12,R0
       LI R1,1
       LI R2,B1
       MOVB @FF,@B1
       BLWP @STRREF
       MOV R12,R15
       MOV R13,R14
       INC R14
L1020  DEC R14
       C R14,R15
       JEQ L1110
       MOV R14,R0
       LI R1,1
       LI R2,B2
       MOVB @FF,@B2
       BLWP @STRREF
       LI R1,B1
       LI R2,B2
       BL @COMPAR
       CI R0,1
       JEQ X1
       JMP L1020
X1     MOV R15,R0
       LI R1,1
       LI R2,B2
       BLWP @STRASG



7(;$6�,167580(176
+20(�&20387(5

18

L1060  INC R15
       C R14,R15
       JEQ L1110
       MOV R15,R0
       LI R1,1
       LI R2,B3
       MOVB @FF,@B3
       BLWP @STRREF
       LI R1,B1
       LI R2,B3
       BL @COMPAR
       CI R0,2
       JEQ X2
       JMP L1060
X2     MOV R14,R0
       LI R1,1
       LI R2,B3
       BLWP @STRASG
       JMP L1020
L1110  MOV R15,R0
       LI R1,1
       LI R2,B1
       BLWP @STRASG
       MOV R13,R1
       S R15,R1
       CI R1,2
       JLT L1170
       MOV R10,R9
       SLA R9,1
       MOV R15,R1
       INC R1
       MOV R9,R2
       SLA R2,1
       MOV R1,@ST+2(R2)
       MOV R13,@ST+4(R2)
       INC R10
L1170  MOV R14,R1
       S R12,R1
       CI R1,2
       JLT L1220
       MOV R10,R9
       SLA R9,1
       MOV R9,R2
       SLA R2,1
       MOV R12,@ST+2(R2)
       MOV R14,R1
       DEC R1
       MOV R1,@ST+4(R2)
       INC R10
L1220  B @L940
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L1230  CLR R0
       MOV R0,@STATUS
       LWPI >83E0       GPLWS
       MOV @SAVE,R11
       RT               RETURN TO BASIC
COMPAR CLR R3
       MOVB *R1,R3
       MOV R2,R0
       CB *R2,*R1
       JHE N2
       MOVB *R2,R3
N2     SWPB R3
LOOP   INC R1
       INC R2
       CB *R2,*R1
       JL LESS
       JH GRTR
       DEC R3
       JGT LOOP
       MOV R0,R2
       CB *R2,@B1
       JL LESS
       JH GRTR
       LI R0,3
       B *R11
LESS   LI R0,1
       B *R11
GRTR   LI R0,2
       B *R11
       END
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Disk 1. Contents of File READ-THIS

$VVHPEO\�/DQJXDJH�URXWLQHV�IRU�([WHQGHG�%$6,&�IURP�WKH�1HZ�+RUL]RQV�8VHU�*URXS

LOAD (J. Clulow)

3URYLGHV�PHQX�DFFHVV�WR�GHPRV�IRU�DOO�URXWLQHV�RQ�WKH�GLVN�

DSRLNK (Texas Instruments)

7KLV�URXWLQH�LV�D�VWDQG�DORQH�'HYLFH�6HUYLFH�5RXWLQH�/LQN�IRU�WKH�'LVN��56�����HWF��0RGLILHG�IURP
D�VRXUFH�SURJUDP�VXSSOLHG�E\�7,��WKLV�YHUVLRQ�GXSOLFDWHV�WKH�0LQL�0HPRU\�DQG�(GLWRU�$VVHPEOHU
YHUVLRQV��<RX�PD\�XVH�LW�LQ�\RX�DVVHPEO\�SURJUDPV�XVLQJ�WKH�(48DWH�!������)RU�WKLV�(48DWH
WR�EH�YDOLG��'65/1.�PXVW�EH�WKH�ILUVW�&$//�/2$'�LWHP�DIWHU�&$//�,1,7�LV�WKH�([W��%$6,&
SURJUDP��'65/1.�LV�XVHG�LQ�PDQ\�RI�WKH�URXWLQHV�GHVFULEHG�EHORZ�DQG�,7�0867�$/:$<6�%(
/2$'('�),567�

DUMP (J. Clulow)

/RDG�DV�IROORZV�

CALL LOAD("DSK1.DSRLNK","DSK1.DUMP")

7KLV�URXWLQH�SURGXFHV�D�KLJK�UHV�SULQWHU�GXPS��7,�,PSDFW��(SVRQ��*HPLQL��HWF���RI�D�VLQJOH
JUDSKLFV�OLQH�IURP�WKH�VFUHHQ��2QO\�RQH�OLQH�LV�GXPSHG�DW�D�WLPH�VR�WKDW�D�VHSDUDWH�ILOH�PD\�EH
RSHQHG�WR�WKH�SULQWHU�DQG�WKH�SULQW�KHDG�SRVLWLRQHG�DQG�RU�DGGLWLRQDO�GDWD�SULQWHU��LI�GHVLUHG�
SULRU�WR�SULQWLQJ�WKH�JUDSKLFV�OLQH��7KLV�WHFKQLTXH�FRXOG�EH�XVHG�WR�ODEHO�FRRUGLQDWHV�RI�D�JUDSK�
IRU�H[DPSOH��7KH�OLQH�GHVLUHG�LV�SDVVHG�DV�WKH�ILUVW�SDUDPHWHU�LQ�WKH�OLQN�

CALL LINK("DUMP",L,"PIO.CR")

,I�\RX�XVH�DQ�56����VSHF��VLPSO\�VXEVWLWXWH�LW�LQ�WKH�/,1.�VWDWHPHQW�IRU�3,2��0DNH�VXUH�\RXU
VSHF�HQGV�ZLWK��&5�

QUICKSORT (David R. Romer, J. C lulow)

7KH�6257�URXWLQH�GRHV�D�IXOO�$6&,,�VRUW�RQ�DQ\�VWULQJ�DUUD\��237,21�%$6(���VKRXOG�EH�LQ
HIIHFW��7R�ORDG�WKH�URXWLQH�XVH��&$//6�/2$'��'6.��6257���7R�OLQN�WR�LW��ZLWK�\RXU�GDWD�LQ�DQ
DUUD\�³�H�J���$����³�XVH�&$//�/,1.��6257��$����Q��ZKHUH�1�LV�WKH�QXPEHU�RI�LWHPV�WR�EH�VRUWHG
�WKH�KLJKHVW�DUUD\�HOHPHQW�XVHG��
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SCREEN SAVE PACKAGE (Ken Hopkins, TIUP)

7KHVH�XWLOLWLHV�DOORZ�WKH�HQWLUH�JUDSKLFV�SRUWLRQ�RI�9'3�5$0�WR�EH�VDYHG�RQ�GLVN�DQG�UH�ORDGHG
LQ�RQO\�D�FRXSOH�RI�VHFRQGV��7KH�HIIHFW�LV�WR�UDSLGO\�UHFUHDWH�PRWLRQ��HWF��%\��VDYLQJ�VFUHHQV�RQ
GLVN��SURJUDPV�FDQ�JHQHUDWH�JUDSKLFV�PXFK�IDVWHU�WKDQ�YLD�RUGLQDU\�%$6,&�LQVWUXFWLRQV�ZKLOH�DW
WKH�VDPH�WLPH�GUDVWLFDOO\�UHGXFLQJ�DVVRFLDWHG�SURJUDP�PHPRU\�UHTXLUHPHQWV��2QFH�ORDGHG�IURP
GLVN��DOO�JUDSKLFV�PD\�EH�WUHDWHG�ZLWKLQ�WKH�SURJUDP�H[DFWO\�DV�LI�WKH\�KDG�EHHQ�JHQHUDWHG�E\�WKH
SURJUDP�

7R�ORDG�WKH�URXWLQHV�\RX�PXVW�ORDG�'65/1.�ILUVW��7KHQ�HLWKHU�RU�ERWK�RI�WKH�VFUHHQ�XWLOLWLHV�

CALLS LOAD("DSK1.DSRLNK","DSK1.SAVSCR","DSK1.RECSCR")

7R�VDYH�D�VFUHHQ�XVH�&$//�/,1.��6$96&5���'6.��1$0(��6&��ZKHUH�'6.��1$0(�LV�WKH�RXWSXW
ILOH�QDPH�DQG�6&�LV�WKH�VFUHHQ�FRORU�WR�EH�XVHG�ZLWK�WKH�JUDSKLFV�VFUHHQ�

7R�ORDG�D�VFUHHQ�EDFN�LQ�XVH���&$//�/,1.��5(&6&5���'6.��1$0(���$�VFUHHQ�WDNHV�DERXW��
VHFRQGV�WR�ORDG�

VPOKE/VPEEK (J. Clulow)

932.(�DQG�93((.�DOORZ�DFFHVV�WR�9'3�5$0�IURP�ZLWKLQ�DQ�([WHQGHG�%$6,&�SURJUDP�WKXV
DOORZLQJ�GLUHFW�PRGLILFDWLRQ�RI�VSULWH��FRORU��FKDUDFWHU�GHILQLWLRQ��VFUHHQ�DQG�RWKHU�WDEOHV��7R�ORDG
WKH�XWLOLWLHV�XVH��&$//�/2$'��'6.��9'3���7R�H[HFXWH�WKHP�XVH�

CALL LINK("VPEEK",MEM,N,A$)
CALL LINK("VPOKE",MEM,A$)

7KHUH�URXWLQHV�GLIIHU�IURP�WKRVH�RI�WKH�(�$�RU�0LQL�0HP�LQ�WKDW�GDWD�DUH�WUDQVIHUUHG�YLD�D�VWULQJ
RI�E\WHV��7KH�E\WH�YDOXH����ZRXOG� EH� UHSUHVHQWHG�DV�&+5������DQG�����DV�&+5�������� IRU
H[DPSOH��6WULQJV�PD\�EH�XS�WR�����E\WHV�ORQJ�DOORZLQJ�IRU�UDSLG�WUDQVIHU�IRU�D�ODUJH�QXPEHU�RI
E\WHV�

,Q�WKH�H[DPSOH�DERYH��0(0�LV�WKH�VWDUWLQJ�9'3�5$0�ORFDWLRQ�WR�EH�XVHG�LQ�ZULWLQJ�RU�UHDGLQJ
GDWD��1�LV�WKH�QXPEHU�RI�E\WHV�WR�EH�UHDG��DQG�$��LV�WKH�UHWXUQ�VWULQJ�IRU�93((.�DQG�WKH�GDWD
VWULQJ�IRU�932.(�
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SCROLL (J. Clulow)

7KH�6&52//�URXWLQH�DOORZV�\RX�WR�VFUROO�DQ\�VWULQJ�KRUL]RQWDOO\�DFURVV�DQ\�VFUHHQ�OLQH��7KH
XWLOLW\� LV� ORDGHG� ZLWK�� &$//� /2$'��'6.��6&52//���� 7KH� OLQN� VWDWHPHQW� LV�� &$//
/,1.��6&52//��;��/��:KHUH�;��PD\�EH�DQ\�YDOLG�VWULQJ�H[SUHVVLRQ��RWKHU�WKDQ�DQ�DUUD\��DQG
/�DQ\�QXPHULF�H[SUHVVLRQ�ZKLFK�HYDOXDWHV�WR�EHWZHHQ���DQG����

LOGO I PRINT (J. Clulow)

7KLV�URXWLQH�ZLOO�SURYLGH�D�SULQWRXW�RI�D�/2*2�,�SURFHGXUH�ILOH��7R�/2$'�WKH�URXWLQH�XVH��&$//
/2$'��'6.��'65/1.���'6.��/2*2��7R� SULQW� D� /2*2� SURFHGXUH� ILOH�� XVH�� &$//
/,1.��/2*2���'6.��3B),/(���3,2��7KH� ILOH� QDPH� DQG� SULQWHU� VSHFV� PD\� EH� FKDQJHG� DV
UHTXLUHG��+RZHYHU��LW�VKRXOG�EH�QRWHG�WKDW�DOO�/2*2�SURFHGXUH�ILOHV�DUH�SUHIL[HG�ZLWK�3B�
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Disk 1. Contents of File RECSCR/S

*RECALL SCREEN ROUTINE
*BY KEN HOPKINS, TIUP WESTERN AUSTRALIA
* modified for ext BASIC 9/4/83 J. Clulow
*
*
       TITL  'RECALL SAVED SCREEN ROUTINE JUNE 1983'
       DEF  RECSCR
*
*      REF  ERR,STRREF,VMBR,VSBR,VSBW,VMBW,DSRLNK,VWTR
ERR    EQU >2034
STRREF EQU >2014
DSRLNK EQU >2532
VMBR   EQU >202C
VSBR   EQU >2028
VSBW   EQU >2020
VWTR   EQU >2030
VMBW   EQU >2024
WS     EQU >20BA
FNLENB BYTE >0F
PAB    EQU  >0F80
PABERR EQU  >831C
PDATA  DATA >0500,>1000,>0000,>0823
       BYTE >00
FILNAM BSS  >0010             ;FILENAME CAN BE 15 BYTES + LENGTH BYTE
       EVEN
SAVRTN DATA 0
PNTR   EQU  >8356
TABLES BSS  >0820
NSPR   BYTE >00
SCRCOL BYTE >07
MAGFAC BYTE >00
RECSCR MOV  R11,@SAVRTN
       LWPI WS
       MOVB @FNLENB,@FILNAM   ;LENGTH OF BUFFER IN LENGTH BYTE
       LI   R0,>0000          ;SCALAR NOT STRING ARRAY
       LI   R1,>0001          ;FIRST PARAMETER IN LINK CALL
       LI   R2,FILNAM         ;ADDRESS FOR STRING TO GO TO
       BLWP @STRREF           ;GET STRING PARAMETER
       LI   R0,PAB            ;VDP PERIPHERAL ACCESS BLOCK ADDRESS
       LI   R1,PDATA          ;CPU BUFFER TO WRITE
       LI   R2,>0A00          ;10 IN HIGH BYTE
       AB   @FILNAM,R2        ;ADD FILENAME LENGTH TO HIGH BYTE
       SWPB R2                ;MOVE BYTES TO WRITE TO LOW BYTE
       BLWP @VMBW             ;WRITE PAB
       LI   R6,PAB+9          ;SET POINTER TO NAME LENGTH
       MOV  R6,@PNTR          ;STORE IN >8356 & >8357
       BLWP @DSRLNK           ;COPY DATA TO VDP BUFFER
       DATA 8                 ;THIS IS A DSRLNK CALL



7(;$6�,167580(176
+20(�&20387(5

24

       LI   R0,PAB+1          ;THIS BYTE OF PAB GETS THE ERROR CODE
       CLR  R1                ;GET READY TO RECEIVE CODE
       BLWP @VSBR             ;READ THE CODE FROM PAB
       ANDI R1,>C000          ;DISCARD ALL BUT LEFT TWO BITS
       CI   R1,>0000          ;WAS THERE AN ERROR?
       JEQ  CONTIN            ;NO KEEP GOING
       SRL  R1,6              ;MOVE BITS TO WHERE THEY ARE A NUMBER
       MOV  R1,R0             ;ERR WANTS IT IN R0
       LI   R4,PAB            ;ADDRESS OF PAB IN R0
       MOV  R4,@PABERR        ;PUT IT WHERE ERR ROUTINE WANTS IT
       BLWP @ERR              ;TELL BASIC ABOUT NAUGHTINESSS
CONTIN LI   R0,>1000          ;PREPARE TO COPY FROM VDP TO TABLES
       LI   R1,TABLES         ;CPU BUFFER ADDRESS
       LI   R2,>0823          ;2664 BYTES TO WRITE
       BLWP @VMBR             ;COPY THE BUFFER
       MOVB @NSPR,@>837A      ;N SPRITES IN MOTION
       CLR  R0
       MOVB @SCRCOL,R0
       SWPB R0
       AI   R0,>0700
       BLWP @VWTR             ;RESTORE SCREEN COLOR
       CLR  R0
       MOVB @MAGFAC,R0
       MOVB @MAGFAC,@>83D4
       SWPB R0
       AI   R0,>0100
       BLWP @VWTR
       LI   R0,>0000          ;NOW COPY TO PATTERN TABLE
       LI   R1,TABLES         ;ADDRESS OF CPU BUFFER
       LI   R2,>0820          ;1536 BYTES TO COPY
       BLWP @VMBW             ;COPY TO TABLE
       LWPI >83E0
       MOV  @SAVRTN,R11
       B    *R11              ;RETURN TO CALLING PROGRAM
       END
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Disk 1. Contents of File SAVSCR/S

*SAVE SCREEN ROUTINE
*ADAPTED FROM "THE MAGIC CRAYON"
*BY JOHN CLULOW
* 99'ER MAGAZINE VOL. 1 NO 6.
*BY ken hopkins
* modified for Ext BASIC 9/4/83
*
       TITL  'SAVE SCREEN ROUTINE JUNE 1983'
*
       DEF  SAVSCR
*      REF  ERR,STRREF,VMBR,VSBR,VMBW,DSRLNK
ERR    EQU  >2034
STRREF EQU  >2014
NUMREF EQU  >200C
VMBR   EQU  >202C
VSBR   EQU  >2028
VMBW   EQU  >2024
DSRLNK EQU  >2532
FAC    EQU  >834A
WS     BSS  32
FNLENB BYTE >0F
PAB    EQU  >0F80
PABERR EQU  >831C
PDATA  DATA >0600,>1000,>0000,>0823
       BYTE >00
FILNAM BSS  >0010             ;FILENAME CAN BE 15 BYTES +LENGTH BYTE
            EVEN
SAVRTN DATA 0
PNTR   EQU  >8356
TABLES BSS  >0820
NSPR   BYTE >00
SCRCOL BYTE >07
MAGFAC BYTE >00
SAVSCR MOV  R11,@SAVRTN
       LWPI WS
       MOVB @FNLENB,@FILNAM   ;LENGTH OF BUFFER IN LENGTH BYTE
       LI   R0,>0000          ;SCALAR STRING NOT ARRAY
       LI   R1,>0001          ;FIRST PARAMETER IN LINK CALL
       LI   R2,FILNAM         ;ADDRESS FOR STRING TO GO TO
       BLWP @STRREF           ;GET STRING PARAMETER  FOR FILENAME
       LI   R0,>0000          ;BEGINNING OF SCREEN TABLE
       LI   R1,TABLES         ;CPU BUFFER TO COPY TO
       LI   R2,>0820          ;2080 BYTES TO WRITE
       BLWP @VMBR             ;COPY SCREEN TABLES TO CPU BUFFER
       MOVB @>837A,@NSPR      ;N ACTIVE SPRITES
       CLR  R0                ;OBTAIN SCREEN COLOR FROM LINK
       LI   R1,2
       BLWP @NUMREF



7(;$6�,167580(176
+20(�&20387(5

26

       MOV  @FAC,R1
       CI   R1,>4001
       JL   SK1
       CI   R1,>4010
       JH   SK1
       MOVB @FAC+1,R0
       SWPB R0
       DEC  R0
       SWPB R0
       MOVB R0,@SCRCOL
SK1    MOVB @>83D4,@MAGFAC    ;GET MAG FACTOR
       LI   R0,>1000          ;PREPARE TO MOVE TABLES TO VDP BUFFER
       LI   R1,TABLES         ;CPU BUFFER ADDRESS
       LI   R2,>0823          ;2064  BYTES TO MOVE
       BLWP @VMBW             ;WRITE DATA
       LI   R0,PAB            ;VDP PERIPHERAL ACCESS BLOCK ADDRESS
       LI   R1,PDATA          ;CPU BUFFER TO BE WRITTEN TO VDP
       LI   R2,>000A          ;  10 IN HIGH BYTE
       CLR  R4
       MOVB @FILNAM,R4
       SWPB R4
       A    R4,R2             ;10 +LENGTH OF FILENAME IN HIGH BYTE
       BLWP @VMBW             ;WRITE THE PAB
       LI   R6,PAB+9          ;SET POINTER TO NAME LENGTH
       MOV  R6,@PNTR          ;STORE IN >8356 & >8357
       BLWP @DSRLNK           ;EXECUTE THE SAVE
       DATA 8                 ;THIS IS A DSRLNK CALL
       LI   R0,PAB+1          ;THIS BYTE OF PAB GETS ERROR CODES
       CLR  R1                ;GET READY FOR CODE
       BLWP @VSBR             ;READ THE BYTE FROM PAB
       ANDI R1,>C000          ;DISCARD ALL BUT LEFT 2 BITS
       CI   R1,>0000          ;WAS THERE AN ERROR?
       JEQ  BASRET            ;NO, ALL IS O.K.
       SRL  R1,6              ;MOVE TO WHERE THEY MEAN NUMBER FOR ERR CODE
       MOV  R1,R0             ;ERR WANTS IT IN R0
       LI   R4,PAB            ;ADDRESS OF PAB IN R0
       MOV  R4,@PABERR        ;INTO ADDRESS WHERE ERR WANTS IT
       BLWP @ERR              ;CALL ERROR ROUTINE
BASRET LWPI >83E0
       MOV  @SAVRTN,R11
       B    *R11              ;RETURN TO CALLING PROGRAM
       END
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Disk 1. Contents of File SCROLL/S

***********************************************************
*                                                         *
*               LINE SCROLLING UTILITY                    *
*
*               By John Clulow, 1983
*
***********************************************************
       DEF SCROLL
*
* EXT BASIC EQUATES
*
SW     EQU >2020 VSBW
MW     EQU >2024 VMBW
MR     EQU >202C VMBR
SR     EQU >2028 VSBR
NR     EQU >200C NUMREF
ER     EQU >2034 ERR
BV     EQU >1E00 BAD VALUE CODE
FC     EQU >834A FLOATING POINT ACCUMULATOR
SP     EQU >837A # SPRITES IN MOTION
ST     EQU >2014 STRING REFERENCE
*
* --- ASSEMBLER DIRECTIVES ---
*
* B1 - BUFFER FOR CURRENT DISPLAY LINE
* B2 - BUFFER FOR CHAR PATTERNS 34 CHARS
* B3 - BUFFER FOR STRING FROM BASIC
*
B1     BSS 32
B2     BSS 272
B3     BSS 256
WS     BSS 32  WORKSPACE
*
*
H1     DATA >0100 1 FOR SOCB BIT ADDITION.
HO     DATA >6000 ASCII OFFSET FROM BASIC. LSB IS FLAG.
CK     DATA >4018 BYTES 64 AND 24 FOR ERROR CHECK
SV     DATA >0000 SAVE BASIC RTN ADDRESS
SN     BYTE >00   NUMBER OF MOVING SPRITES AT CALL
*
* MAKE COLORS FOR SETS 15,16 = SET 14
*
SCROLL MOV  R11,@SV
       LWPI WS
       LI   R0,>081D
       BLWP @SR
       LI   R0,>081E
       BLWP @SW
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       LI   R0,>081F
       BLWP @SW
       MOVB @SP,@SN      SAVE @ ACTIVE SPRITES
       MOVB @H1+1,@SP    NO SPRITES IN MOTION!
*
* EVALUATE SCREEN LINE NUMBER
*
       LI   R0,0         NOT AN ARRAY
       LI   R1,2         SECOND LINK PARAMETER
       BLWP @NR          GET RADIX 100 NUMBER
       CB   @FC,@CK      FIRST BYTE MUST BE 64
       JNE  BD
       CB   @FC+1,@CK+1  SECOND BYTE MUST BE <25
       JH   BD
       CLR  R9           INITIALIZE LINE # REGISTER
       MOVB @FC+1,R9
       SWPB R9           MAKE LSB TO CALC SCREEN OFFSET
       DEC  R9           SUBTRACT 1
       SLA  R9,5         MULTIPLY BY 32
       JMP  L0
BD     LI   R0,BV        ERROR CODE BAD VALUE
       BLWP @ER          RETURN CODE TO BASIC
*
* SAVE CURRENT DISPLAY LINE
*
L0     MOV  R9,R0        BEGINNING OF SCREEN LINE, VDP
       LI   R1,B1        START OF CPU SAVE BUFFER
       LI   R2,32        32 BYTES TO TRANSFER
       BLWP @MR          READ INTO BUFFER
*
* PUT CORRESPONDING PATTERNS IN CHARS 128-159
*     START WITH POSITION 32 (AT EXTREME RIGHT)
*
       LI   R3,31        COUNTER
L1     CLR  R4           INITIALIZE
       MOVB @B1(R3),R4   GET CHAR CODE
       SWPB R4           MAKE IT LSB
       SLA  R4,3         MPY BY 8 TO GET VDP PATTERN OFFSET
       MOV  R3,R5        COPY COUNTER
       SLA  R5,3         MPY BY 8 FOR B2 OFFSET
       MOV  R4,R0        VDP STARTING ADDRESS FOR PATTERN
       MOV  R5,R1        B2 OFFSET
       AI   R1,B2+8      ADD B2+1 TO STARTING ADDRESS
       LI   R2,8         8 BYTES TO GET FOR CHAR PATTERN
       BLWP @MR          READ INTO BUFFER
       DEC  R3           SUBTRACT 1 FROM R3
       JLT  L2           IF DONE GO ON
       JMP  L1           IF NOT, DO NEXT CHAR
L2     LI   R0,1792      VDP ST OF PATTERN FOR CH 128 (224)
       LI   R1,B2+8      CPU START OF PATTERNS ROW 23
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       LI   R2,256       256 BYTES FOR 32 PATTERNS
       BLWP @MW          WRITE PATTERNS
*
* NOW DISPLAY CHARS 128 TO 159 AT ROW 23 ON SCREEN
*
       MOV  R9,R4        FIRST CHAR ON LINE 23, VDP RAM
       LI   R5,224       ASCII CODE FOR CHAR 128 (COUNTER)
       SWPB R5           MAKE MSB
L3     MOVB R5,R1        BYTE TO WRITE
       MOV  R4,R0        VDP LOCATION
       BLWP @SW          DISPLAY CHARACTER
       INC  R4           NEXT VDP MEMORY LOCATION
       AI   R5,>0100     NEXT CHAR
       JNE  L3           IF NOT DONE, DISPLAY NEXT CHAR
*
* PUT STRING FROM BASIC INTO B3
*
       LI   R0,0         NOT AN ARRAY
       LI   R1,1         FIRST PARAMETER IN CALL LINK
       LI   R2,B3        STARTING ADDRESS OF CPU BUFFER
       LI   R3,>FF00     MAX STRING LENGTH
       MOVB R3,@B3       STORE AS FIRST BYTE OF BUFFER
       BLWP @ST          PUT STRING IN BUFFER
*
* PUT STRING LENGTH IN R5 AND SET CHAR POINTER
*
       CLR  R5           INITIALIZE
       MOVB @B3,R5       GET LENGTH BYTE
       SWPB R5           MAKE LSB
       LI   R6,B3+1      POINTER TO FIRST (NEXT) STRING CHAR
*
* ADD OFFSET TO EACH ASCII CODE IN B3
*
       MOV  R5,R2        R2 IS BYTE COUNTER
       MOV  R6,R1        R1 IS BYTE POINTER
M1     AB   @HO,*R1+     ADD 96 TO ASCII CODE
       DEC  R2           DEC BYTE POINTER
       JNE  M1           NEXT CHAR
*
* SET FLAG TO ZERO FOR FIRST TIME THROUGH
*
       MOVB @HO+1,@H1+1
*
* ------- BEGIN LOOP TO SCROLL PIXELS --------
*
* R3 = COUNTER FOR # BYTES TO BE SHIFTED
* R4 = POINTER TO PATTERN BYTE IN B2 TO BE SHIFTED
* R5 = COUNTER FOR STRING LENGTH
* R6 = POINTER TO NEXT STRING CHARACTER
* R7 = CYCLE COUNTER (8 PER BYTE)
* R8 = USED FOR SHIFT OPERATION (ON BYTE)



7(;$6�,167580(176
+20(�&20387(5

30

*
L4     CLR  R0           INITIALIZE
       MOVB *R6+,R0      PUT NEXT CHAR IN R0
       SWPB R0           MAKE LSB
       SLA  R0,3         MPY BY 8 FOR VDP OFFSET
       LI   R1,B2+264    CPU BUFFER
       LI   R2,8         8 BYTES FOR PATTERN
       BLWP @MR          READ PATTERN
       LI   R7,8         CYCLE COUNTER
L5     LI   R4,B2+8      PATTERN BYTE POINTER
       LI   R3,264       COUNTER FOR BYTES TO BE SHIFTED
       CLR  R8           INITIALIZE SHIFT REGISTER
L6     MOVB *R4,R8       PUT PATTERN BYTE IN MSB R8
       SLA  R8,1         SHIFT ONE BIT RIGHT
       JOC  L7           IF A BIT WASN'T SHIFTED OUT, GO ON
       JMP  L8           IF NOT, GO ON
L7     SOCB @H1,@-8(R4)  IF BIT SHIFTED, SET IN PRECEDING
L8     MOVB R8,*R4       PUT BYTE BACK
       INC  R4           POINT TO NEXT BYTE
       DEC  R3           DEC SHIFT BYTE COUNTER
       JNE  L6           NEXT BYTE
       LI   R0,1792      VDP PATTERN BUFFER
       LI   R1,B2+8      CPU PATTERN BUFFER
       LI   R2,256       256 BYTES TO WRITE
       BLWP @MW          WRITE MODIFIED PATTERN TO VDP
       DEC  R7           DEC SHIFTS PER BYTE
       JNE  L5           IF NOT DONE, ANOTHER SHIFT
       DEC  R5           DEC CHAR COUNTER
       JNE  L4           IF NOT DONE, NEXT CHAR
*
* IS FLAG BYTE 1? IF NOT, DO 32 SPACES
*
       CB   @HO+1,@H1+1  IS FLAG 0?
       JNE  M2           IF NOT, FINISH
       LI   R0,32        COUNTER
       LI   R1,B3+1      B3 POINTER
       LI   R2,>8000     128 (SPACE + 96)
L9     MOVB R2,*R1+      STORE TWO SPACES
       DEC  R0           DEC COUNTER
       JNE  L9           IF NOT DONE, DO TWO MORE
       LI   R5,32        SET NEW STRING LENGTH IN COUNTER
       LI   R6,B3+1      POINT TO START OF NEW STRING
       MOVB @H1,@H1+1    SET FLAG BYTE
       B    @L4          SCROLL LINE OF SPACES
*
* RESTORE ORIGINAL LINE AND RETURN
*
M2     MOV  R9,R0        VDP START OF LINE 23
       LI   R1,B1        ORIGINAL SCREEN LINE BUFFER
       LI   R2,32        32 BYTES TO MOVE
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       BLWP @MW          RESTORE SCREEN LINE 23
       MOVB @H1+1,@>837C CLR GPL STATUS
       MOVB @SN,@SP      RESTORE ACTIVE SPRITE NO.
       LWPI >83E0        LOAD GPL WS
       MOV  @SV,R11      RESTORE RTN ADDRESS
       RT                RETURN TO BASIC
       END
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Disk 1. Contents of File VDP/S

       DEF  VPEEK,VPOKE
STRREF EQU  >2014
STRASG EQU  >2010
ERR    EQU  >2034
VDPRD  EQU  >8800
VDPWA  EQU  >8C02
VDPWD  EQU  >8C00
GPLWS  EQU  >83E0
XMLLNK EQU  >2018
NUMREF EQU  >200C
STATUS EQU  >837C
FAC    EQU  >834A
WS     BSS  32
ST     BSS  256
SAVRTN DATA 0
FLAG   DATA 0
EMSG   DATA >1E00
H255   DATA >00FF
TOP    DATA >3FFF
VPEEK  CLR  @FLAG       FLAG =0 FOR PEEK
       JMP  START
VPOKE  MOV  @EMSG,@FLAG FLAG<>0 FOR POKE
START  MOV  R11,@SAVRTN
       LWPI WS
       CLR  R0
       LI   R1,1
       BLWP @NUMREF     GET VDP ADDR
       BLWP @XMLLNK     CVT TO INTEGER
       DATA >12B8
       MOV  @FAC,R3
       MOV  R3,R3
       JLT  ERROR       ERROR IF <0
       MOV  @FLAG,@FLAG
       JEQ  N1
       LI   R1,2        IF VPOKE, 1ST
       MOVB @H255+1,@ST BYTE OF STRING
       LI   R2,ST       IS LENGTH
       BLWP @STRREF
       CLR  R4
       MOVB @ST,R4      LENGTH INTO R4
       SWPB R4
       JMP  N2
N1     LI   R1,2        GET # OF BYTES
       BLWP @NUMREF     FOR VPEEK ROUTN
       BLWP @XMLLNK
       DATA >12B8
       MOV  @FAC,R4
N2     MOV  R4,R4       IF # BYTES=0 ...
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       JEQ  ERROR
       C    R4,@H255    OR >255, ERROR
       JH   ERROR
       MOV  R3,R5       IF LAST ADDR IS
       A    R4,R5       PAST VDP RAM TOP
       C    R5,@TOP     THEN ERROR
       JH   ERROR
       MOV  @FLAG,@FLAG
       JEQ  N3
       AI   R3,>4000    IF POKE, WRITE
N3     SWPB R4
       MOVB R4,@ST      INDICATE # BYTES
       SWPB R3
       MOVB R3,@VDPWA
       SWPB R3
       MOVB R3,@VDPWA
       SWPB R4
       LI   R2,ST+1     POINTER TO STRNG
       MOV  @FLAG,@FLAG
       JEQ  N5
N4     MOVB *R2+,@VDPWD WRITE TO VDP RAM
       DEC  R4
       JNE  N4
       JMP  N6
N5     MOVB @VDPRD,*R2+ READ VDP RAM
       DEC  R4
       JNE  N5
       CLR  R0           WRITE STRING
       LI   R1,3         BACK TO BASIC
       LI   R2,ST
       BLWP @STRASG
N6     MOVB R0,@STATUS   CLEAN UP FOR
       LWPI GPLWS        RETURN TO BASIC
       MOV  @SAVRTN,R11
       B    *R11
ERROR  MOV  @EMSG,R0
       BLWP @ERR
       END
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Disk 2. Disk Cop y and Disassemble

9HUVLRQ� $XWKRU��-RKQ�&OXORZ
5HTXLUHV��($ /DQJXDJH��$/� 8SGDWHG�

&RS\�XWLOLW\�VLPLODU�WR�0DVVFRS\��EXW�FDQ�LQLWLDOL]H�WKH�WDUJHW�GLVN�DQG�KDQGOH�DOO�GLVN�IRUPDOV��9HU\�IDVW
GLV�DVVHPEOHU�ZLWK�VRXUFH�FRGH�IRU�;%��($��DQG�0LQL�0HP�³�DGGV�ODEHOV�LQ�D�VHFRQG�SDVV�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-2
Sectors total           = 360
Sectors used            = 232
Sectors available       = 126
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00e COPY         48 DIS/FIX 80   >0d6 033 >116 009 >010 005
002 >005 DISASSM/S    80 DIS/VAR 80   >073 020 >088 058 >0d4 001
003 >00c DSRLNK        7 DIS/FIX 80   >05a 006
004 >00d E/ADIS       20 DIS/FIX 80   >060 019
005 >006 MMDIS        20 DIS/FIX 80   >0c2 018 >0d5 001
006 >00f READ-THIS    17 DIS/VAR 80   >022 014 >056 002
007 >003 XBDIS        40 DIS/FIX 80   >030 038 >087 001
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Disk 2. Contents of File DISASSM/S

****************************************
*
* DISASSEMBLER- Modified from TI original
*               5/19/84 J. Clulow - NHUG
*
* E/A version - use REFs and delete
*               lines 33-44
*
* MINI-MEM    - No changes required
*
* Ext BASIC   - use Ext BASIC EQUates
*               on 33-44 and remove *
*               from lines 217-222
*
*  Note: Use LOAD AND RUN option with
*        E/A and MINIMEM with Program
*        Name START
*
*  Ext BASIC: CALL INIT::CALL LOAD("DSK1
*             .DSRLNK","DSK1.XBDIS")
*
*             CALL LINK("START")
*
*---------------------------------------
*
* Use REF statements for ED/ASSM version
*
*      REF  KSCAN,VDPWA,VDPWD,GPLWS,VDPRD
*      REF  DSRLNK,VSBW,VMBW,VMBR,GRMRA,GRMWA
       DEF  START
*
* USE THE EQU's FOR XBASIC AND MINIMEM
*
KSCAN  EQU  >6020 }M >201C }E
VDPWA  EQU  >8C02 }I >8C02 }X
VDPWD  EQU  >8C00 }N >8C00 }T
GPLWS  EQU  >83E0 }I >83E0 }
VDPRD  EQU  >8800 }  >8800 }B
DSRLNK EQU  >6038 }M >2532 }A ->X BASIC
VSBW   EQU  >6024 }E >2020 }S MUST LOAD
VMBW   EQU  >6028 }M >2024 }I DSRLNK
VMBR   EQU  >6030 }O >202C }C FIRST!!
GRMRA  EQU  >9802 }R >9802 }
GRMWA  EQU  >9C02 }Y >9C02 }
NAM1
       TEXT 'LI  '       0200
       TEXT 'AI  '       0220
       TEXT 'ANDI'       0240
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       TEXT 'ORI '       0260
       TEXT 'CI  '       0280
       TEXT 'STWP'       02A0
       TEXT 'STST'       02C0
       TEXT 'LWPI'       02E0
       TEXT 'LIMI'       0300
       TEXT 'LMF '       0320
       TEXT 'IDLE'       0340
       TEXT 'RSET'       0360
       TEXT 'RTWP'       0380
       TEXT 'CKON'       03A0
       TEXT 'CKOF'       03C0
       TEXT 'LREX'       03E0
NAM2
       TEXT 'BLWP'       0400
       TEXT 'B   '       0440
       TEXT 'X   '       0480
       TEXT 'CLR '       04C0
       TEXT 'NEG '       0500
       TEXT 'INV '       0540
       TEXT 'INC '       0580
       TEXT 'INCT'       05C0
       TEXT 'DEC '       0600
       TEXT 'DECT'       0640
       TEXT 'BL  '       0680
       TEXT 'SWPB'       06C0
       TEXT 'SETO'       0700
       TEXT 'ABS '       0740
       TEXT 'LDS '       0780
       TEXT 'LDD '       07C0
NAM3
       TEXT 'SRA '       0800
       TEXT 'SRL '       0900
       TEXT 'SLA '       0A00
       TEXT 'SRC '       0B00
NAM4
       TEXT 'JMP '       1000
       TEXT 'JLT '       1100
       TEXT 'JLE '       1200
       TEXT 'JEQ '       1300
       TEXT 'JHE '       1400
       TEXT 'JGT '       1500
       TEXT 'JNE '       1600
       TEXT 'JNC '       1700
       TEXT 'JOC '       1800
       TEXT 'JNO '       1900
       TEXT 'JL  '       1A00
       TEXT 'JH  '       1B00
       TEXT 'JOP '       1C00
       TEXT 'SBO '       1D00
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       TEXT 'SBZ '       1E00
       TEXT 'TB  '       1F00
NAM5
       TEXT 'COC '       2000
       TEXT 'CZC '       2400
       TEXT 'XOR '       2800
       TEXT 'XOP '       2C00
       TEXT 'LDCR'       3000
       TEXT 'STCR'       3400
       TEXT 'MPY '       3800
       TEXT 'DIV '       3C00
NAM6
       TEXT 'SZC '       4000
       TEXT 'SZCB'       5000
       TEXT 'S   '       6000
       TEXT 'SB  '       7000
       TEXT 'C   '       8000
       TEXT 'CB  '       9000
       TEXT 'A   '       A000
       TEXT 'AB  '       B000
       TEXT 'MOV '       C000
       TEXT 'MOVB'       D000
       TEXT 'SOC '       E000
       TEXT 'SOCB'       F000
AORG   TEXT '       AORG >'
END    TEXT '       END'
*
STATUS EQU  >837C
KEY    EQU  >8375
RESET  EQU  >6A
PABPTR EQU  >8356
PAB    EQU  >1000
********************************
* DATA
********************************
FIRST  DATA  0
LAST   DATA >80
SAVG   DATA 0
FFLAG  DATA 0
FLOOP  DATA 0
LBL    DATA 0
SAVRTN DATA 0
COMMA  BYTE ','
STAR   BYTE '*'
AT     BYTE '@'
PLUS   BYTE '+'
MINUS  BYTE '-'
GREAT  BYTE '>'
OPEN   BYTE '('
CLOSE  BYTE ')'
SPACE  BYTE ' '
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CH1    BYTE '1'
SMALLZ BYTE 'z'
PABC   DATA >0012
       DATA PAB+33  80 BYTE VDP RAM BUFFER
       BYTE 80,80
       DATA 0,0
BLANKS TEXT '    '
DATA   TEXT 'DATA'
SCRBUF BSS  40      SCROLL BUFFER
NAMBUF BSS  80
WS     BSS  32
HEX    TEXT '0123456789ABCDEF'
TITLE  TEXT '9900 DISASSEMBLER'
H00    BYTE 0
COPY   TEXT '(C) 1981 BY TEXAS INSTRUMENTS'
       BYTE 0
PRM1   TEXT 'START ADDRESS:>'
       BYTE 0
PRM2   TEXT 'END ADDRESS:  >'
       BYTE 0
PRM3   TEXT 'OUTPUT DEVICE NAME OR <CR>'
       BYTE 0
FAIL   TEXT 'CANNOT OPEN DEVICE'
       BYTE 0
*
* START OF PROGRAM
*
       EVEN
START
* SAVE GROM ADDRESS, IN CASE OF RS232
       MOVB @GRMRA,@SAVG
       MOVB @GRMRA,@SAVG+1
       DEC  @SAVG
       MOV  R11,@SAVRTN
       LWPI WS
       LI   R15,VDPWD
       CLR  @FLOOP       FIRST ITERATION
       LI   R1,40*7+2
       MOV  R1,@START3   MODIFY CODE
       LI   R1,40*8+2
       MOV  R1,@START4+2 MODIFY CODE
* CLEAR SCREEN
START2 LI   R5,>4000
       BL   @VAD
       LI   R1,40*24
CS1    MOVB @SPACE,*R15
       DEC  R1
       JGT  CS1
       MOV  @FLOOP,@FLOOP
       JNE  PCHX
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* SELECT TEXT MODE
       LI   R1,>F081
       MOVB R1,@>83D4     FOR KEYSCAN
       MOVB R1,@VDPWA
       SWPB R1
       MOVB R1,@VDPWA
       LI   R1,>1787      COLOR
       MOVB R1,@VDPWA
       SWPB R1
       MOVB R1,@VDPWA
       LI   R1,>0184
       MOVB R1,@VDPWA
       SWPB R1
       MOVB R1,@VDPWA
*
* USE FOLLOWING 6 LINES FOR XBASIC ONLY
*
*      LI   R0,>400     ; LOAD CHAR DEFS
*      LI   R1,OPER     ;
*      LI   R2,1024     ; - EXT BASIC-
*      BLWP @VMBR       ;
*      LI   R0,>900     ;    ONLY
*      BLWP @VMBW       ;
*
       BLWP @LBLST  - INITIALIZE ARRAYS
* PUT UP TITLE
PCHX   BL   @MESG
       DATA 48,TITLE
* PUT UP COPYRIGHT
       BL   @MESG
       DATA 40*23+5,COPY
* PROMPT FOR START ADDRESS
       BL   @MESG
       DATA 40*3+2,PRM1
       MOV  @FLOOP,@FLOOP
       JEQ  STD1
       LI   R5,40*3+17
       ORI  R5,>4000
       BL   @VAD
       MOV  @FIRST,R3
       BL   @PUTHX2
       JMP  STD2
STD1   BL   @INNUM
       DATA 40*3+17,FIRST
* PROMPT FOR ENDING ADDRESS
STD2   BL   @MESG
       DATA 40*5+2,PRM2
       MOV  @FLOOP,@FLOOP
       JEQ  STD3
       LI   R5,40*5+17
       ORI  R5,>4000
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       BL   @VAD
       MOV  @LAST,R3
       BL   @PUTHX2
       JMP  STD4
STD3   BL   @INNUM
       DATA 40*5+17,LAST
       JMP  STD5
STD4   BL   @MESG
       DATA 40*7+2,PRM3
       LI   R0,40*8+2
       LI   R1,NAMBUF
       LI   R2,80
       BLWP @VMBW
* PROMPT FOR OUTPUT DEVICE
STD5   BL   @MESG
START3 DATA 40*7+2,PRM3
       LI   R1,NAMBUF
       LI   R2,80
       LI   R3,>2020
* CLEAR FILE NAME
FN1    MOV  R3,*R1+
       DECT R2
       JGT  FN1
START4 LI   R0,40*8+2
       LI   R1,NAMBUF
       LI   R2,80
FN2    CLR  R3
       CLR  R4
FN3    BLWP @VMBW
       BLWP @KSCAN
       MOVB @STATUS,R4
       JEQ  FN3
       MOVB @KEY,R4
       CI   R4,>0D00   ENTER
       JEQ  FN9
       CI   R4,>0800   BACKSPACE
       JNE  FN4
       DEC  R3
       JLT  FN2        LEFT MARGIN
* MUST BACK UP
       MOVB @SPACE,@NAMBUF(R3)
       JMP  FN3
FN4    MOVB R4,@NAMBUF(R3)
       CI   R3,79
       JHE  FN3
       INC  R3
       JMP  FN3
* FINISHED NAME
FN9    MOV  R3,@FFLAG    NONZERO MEANS FILE IN USE
       JEQ  XLATE
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       SWPB R3
       MOVB R3,@PABC+9
       LI   R0,PAB
       LI   R1,PABC
       LI   R2,10
       BLWP @VMBW         COPY TO VDP
       LI   R0,PAB+10     MOVE NAME ALSO
       LI   R1,NAMBUF
       MOV  @FFLAG,R2
       BLWP @VMBW
       LI   R0,PAB+9
       MOV  R0,@PABPTR
* TRY TO OPEN FILE
       BLWP @DSRLNK
       DATA 8
       JEQ  FAILED
       LI   R0,PAB+33
       LI   R1,AORG
       LI   R2,13
       BLWP @VMBW
       LI   R5,PAB+46+>4000
       BL   @VAD
       MOV  @FIRST,R3
       BL   @PUTHX2
       MOV  @FIRST,R9
       B    @WRITE
* FAILED
FAILED BL   @MESG
       DATA 40*12+2,FAIL
       MOV  @CH1,@FLOOP
       B    @WAIT
*
XLATE  MOV  @FIRST,R9

TOP    C    R9,@LAST
       JLE  TOP1
       ABS  @FFLAG
       JEQ  WAIT
       BL   @NEWLIN
       LI   R0,PAB+38
       LI   R1,END
       LI   R2,10
       BLWP @VMBW
       LI   R1,>0300
       LI   R0,PAB
       BLWP @VSBW
       AI   R0,9
       MOV  R0,@PABPTR
       BLWP @DSRLNK
       DATA 8
* GO BACK
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WAIT   LI   R1,>0100   CLOSE
       LI   R0,PAB
       BLWP @VSBW
       AI   R0,9
       MOV  R0,@PABPTR
       BLWP @DSRLNK
       DATA 8       (IGNORE ERROR)
WT1    BLWP @KSCAN
       MOVB @STATUS,R0
       JEQ  WT1
       MOV  @FLOOP,@FLOOP
       JNE  STD0
       INC  @FLOOP
       LI   R1,40*11+2
       MOV  R1,@START3    MODIFY CODE
       LI   R1,40*12+2
       MOV  R1,@START4+2  MODIFY CODE
       B    @START2
* RESTORE PATERN MODE
STD0   LI   R1,>E081
       MOVB R1,@>83D4     FOR KEYSCAN
       MOVB R1,@VDPWA
       SWPB R1
       MOVB R1,@VDPWA
* RESTORE GROM ADDRESS
       MOVB @SAVG,@GRMWA
       MOVB @SAVG+1,@GRMWA
       CLR  R1
       MOVB R1,@STATUS
       LWPI GPLWS
       MOV  @SAVRTN,R11
       B    *R11
TOP1
       MOV  R9,R8         SAVE POINTER
       BL   @NEWLIN
       MOV  R9,R3
       MOV  @FLOOP,@FLOOP
       JEQ  PCH2
       BLWP @LBLCK
       MOV  @LBL,@LBL
       JEQ  PCH3
       MOVB @LBL,*R15
       SWPB @LBL
       MOVB @LBL,*R15
       BL   @SP5
       JMP  PCH4
PCH3   BL   @SPLBL
       JMP  PCH4
PCH2   BL   @PUTHX2    WRITE LOCATION
       LI   R0,>2000
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       MOVB R0,*R15    SKIP SOME SPACE
       MOVB R0,*R15
       MOVB R0,*R15
PCH4   MOV  *R9+,R2    FETCH INSTRUCTION
       CI   R2,>4000   FORMAT1?
       JL   TOP2
* FORMAT1 HERE
       MOV  R2,R3
       SRL  R3,12      SAVE 4 BITS
       SLA  R3,2       MPY BY 4
       AI   R3,NAM6-16    R3 POINTS TO MNEMONIC
       BL   @PUTOP
       BL   @GS
       MOVB @COMMA,*R15
       BL   @GD
       B    @NEXT
TOP2
       CI   R2,>2000    FORMATS 3,4,9?
       JL   TOP3
* FORMATS 3,4,9 ARE THE SAME
       MOV  R2,R3
       SRL  R3,10      SAVE 6 BITS (TOP TWO 0)
       SLA  R3,2       MPY BY 4
       AI   R3,NAM5-32   R3 POINTS TO MNEMONIC
       BL   @PUTOP
       BL   @GS
       MOVB @COMMA,*R15
       BL   @RD
       B    @NEXT
TOP3
       CI   R2,>1000    FORMAT2
       JL   TOP4
* FORMAT 2 - JUMPS AND BITS
       MOV  R2,R3
       SRL  R3,8        SAVE 8 BITS (TOP 3 ARE ZERO)
       SLA  R3,2        MPY BY 4
       AI   R3,NAM4->40  R3 POINTS TO MNEMONIC
       BL   @PUTOP
       MOV  R2,R3
       SLA  R3,8
       SRA  R3,8        SIGN EXTEND
       CI   R2,>1D00    JUMP?
       JL   TOP35
* BIT OPERATION HERE
       BL   @PUTSGN
       B    @NEXT
* JUMP HERE
TOP35
       SLA  R3,1        FOR BYTE OFFSET
       A    R9,R3       RELATIVE TO NEXT INSTRUCTION
       MOV  @FLOOP,@FLOOP
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       JEQ  PCH5
       BLWP @LBLCK
       MOV  @LBL,@LBL
       JEQ  TOP36
       MOVB @LBL,*R15
       SWPB @LBL
       MOVB @LBL,*R15
       B    @NEXT
PCH5   BLWP @LBLAD
TOP36  BL   @PUTHEX
       B    @NEXT
TOP4
       CI   R2,>800     FORMAT5?
       JL   TOP5
* FORMAT5 HERE - SHIFTS AND UNKNOWN
       CI   R2,>C00
       JHE  TOP7         UNKNOWN
       MOV  R2,R3
       SRL  R3,8         SAVE 8 BITS (TOP 4 ZERO)
       SLA  R3,2         MPY BY 4
       AI   R3,NAM3->20  R3 POINTS TO MNEMONIC
       BL   @PUTOP
       BL   @RS           REGISTER OPERAND
       MOVB @COMMA,*R15
       SLA  R2,2          TRICK TO MAKE COUNT LOOK LIKE REGISTER DEST
       BL   @RD
       B    @NEXT
TOP5
       CI   R2,>400      FORMAT6?
       JL   TOP6
* FORMAT 6 HERE
       MOV  R2,R3
       SRL  R3,6
       SLA  R3,2
       AI   R3,NAM2->40
       BL   @PUTOP
       BL   @GS
       B    @NEXT
TOP6
       CI   R2,>200     ANYTHING ELSE?
       JL   TOP7        FOR DATA
* FORMATS 7,8,AND 10
       MOV  R2,R3
       SRL  R3,5
       SLA  R3,2
       AI   R3,NAM1->40
       BL   @PUTOP
       CI   R2,>340     FORMAT7?
       JHE  NEXT      YES - NO OPERAND
*      CI   R2,>320     FORMAT10?
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*      JHE  ?????     YES - TREAT SPECIALLY
* ALL OF FORMAT 8 EXCEPT LWPI AND LIMI HAVE WORKSPACE "SOURCE"
       CI   R2,>2E0
       JHE  TOP63
       BL   @RS
* STWP AND STST HAVE NO IMMEDIATE OPERAND
       CI   R2,>2A0
       JHE  NEXT
       MOVB @COMMA,*R15
TOP63
       MOV  *R9+,R3      GET IMMEDIATE OPERAND
       MOV  @FLOOP,@FLOOP
       JEQ  PCH7
       BLWP @LBLCK
       MOV  @LBL,@LBL
       JEQ  TOP64
       MOVB @LBL,*R15
       SWPB @LBL
       MOVB @LBL,*R15
       JMP  NEXT
PCH7   BLWP @LBLAD
TOP64  BL   @PUTHEX
       JMP  NEXT
TOP7   LI   R3,DATA      UNRECOGNIZED -- DISPLAY AS DATA
       BL   @PUTOP
       MOV  R2,R3
       BL   @PUTHEX
NEXT
* PUT OUT FIRST WORD OF INSTRUCTION
       LI   R5,40*23+>4000+34
       BL   @VAD
       MOV  *R8,R3
       BL   @PUTHEX
* NOW WRITE THE RECORD, IF FILE IS OPEN
       ABS  @FFLAG
       JEQ  NEXT0
       LI   R0,40*23
       LI   R1,SCRBUF
       LI   R2,33
       BLWP @VMBR
       LI   R0,PAB+33
       BLWP @VMBW
       LI   R5,>4000+PAB+67
       BL   @VAD
       MOV  R8,R3
       BL   @PUTHEX
       BL   @SP3
       MOV  R8,R4
NPCH1  MOV  *R4+,R3
       BL   @PUTHEX
       MOVB @SPACE,*R15
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       C    R4,R9
       JNE  NPCH1
       LI   R5,>4000+PAB+96
       BL   @VAD
       MOV  R8,R4
NPCH5  MOV  *R4+,R3
       LI   R1,2
NPCH4  CB   R3,@SPACE
       JL   NPCH2
       CB   R3,@SMALLZ
       JH   NPCH2
       MOVB R3,*R15
       JMP  NPCH3
NPCH2  MOVB @STAR,*R15
NPCH3  SWPB R3
       DEC  R1
       JNE  NPCH4
       C    R4,R9
       JNE  NPCH5
WRITE  LI   R1,>0300   WRITE
       LI   R0,PAB
       BLWP @VSBW
       AI   R0,9
       MOV  R0,@PABPTR
       BLWP @DSRLNK    WRITE THE RECORD
       DATA 8
       JNE  NEXT0
       MOVB @CH1,@FLOOP
       B    @WAIT       ERROR EXIT (FOR NOW)
NEXT0  BLWP @KSCAN
       MOVB @STATUS,R0
       JEQ  NEXT2
*PAUSE
NEXT1  BLWP @KSCAN
       MOVB @STATUS,R0
       JEQ  NEXT1
NEXT2  B    @TOP  COULD DO MORE, LIKE PUT LINE TO DISK
NEWLIN
       LI   R4,23  LINES TO SCROLL
       LI   R5,40  FIRST READ LOCATION
       MOV  R11,R10
NEW1
       BL   @VAD
       LI   R6,SCRBUF
       LI   R7,40
NEW2   MOVB @VDPRD,*R6+
       DEC  R7
       JGT  NEW2
       AI   R5,>4000-40
       BL   @VAD
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       AI   R5,->4000+80  NEXT LINE
       LI   R6,SCRBUF
       LI   R7,40
NEW3   MOVB *R6+,*R15
       DEC  R7
       JGT  NEW3
       DEC  R4        ALL DONE?
       JGT  NEW1
* NOW THE BLANK LINE
       LI   R5,40*23+>4000
       BL   @VAD
       LI   R6,>2000
       LI   R7,40
NEW4   MOVB R6,*R15
       DEC  R7
       JGT  NEW4
       LI   R5,PAB+33+>4000
       BL   @VAD
       LI   R6,>2000
       LI   R7,80
NEW5   MOVB R6,*R15
       DEC  R7
       JGT  NEW5
* FINALLY, SET UP TO WRITE LAST LINE
       LI   R5,40*23+>4000
       BL   @VAD
       B    *R10
VAD
       SWPB R5
       MOVB R5,@VDPWA
       SWPB R5
       MOVB R5,@VDPWA
       RT
PUTOP
* MOVE 4 BYTES POINTED TO BY R3 TO SCREEN, FOLLOWED BY A BLANK
       LI   R4,4
PO2    MOVB *R3+,*R15
       DEC  R4
       JGT  PO2
       MOVB @SPACE,*R15
       RT
PUTHEX
       MOVB @GREAT,*R15
PUTHX2
       LI   R7,4
PH1    SRC  R3,12
       MOV  R3,R5
       ANDI R5,>F
       MOVB @HEX(R5),*R15
       DEC  R7
       JGT  PH1
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       RT
GS
       MOV  R2,R3
       ANDI R3,>30    TS
       SRL  R3,3      DOUBLED TS
GS0    MOV  R2,R4
       ANDI R4,>F     S
GS1    MOV  @GSTAB(R3),R5
       B    *R5
GSTAB  DATA GSR,GSRI,GSL,GSII
* REGISTER SOURCE
GSR
       CI   R4,9
       JLE  GSR1
       MOVB @CH1,*R15
       AI   R4,-10
GSR1   AI   R4,>30
       SWPB R4
       MOVB R4,*R15
       RT
GSRI   MOVB @STAR,*R15
       JMP  GSR
GSL    MOV  *R9+,R3     PICK UP ADDRESS OF SOURCE
       MOV  R11,R10
       MOVB @AT,*R15
       MOV  @FLOOP,@FLOOP
       JEQ  PCH9
       BLWP @LBLCK
       MOV  @LBL,@LBL
       JEQ  GSL2
       MOVB @LBL,*R15
       SWPB @LBL
       MOVB @LBL,*R15
       JMP  GSL3
PCH9   BLWP @LBLAD
GSL2   BL   @PUTHEX
GSL3   MOV  R4,R4      INDEXED?
       JEQ  GSL1
       MOVB @OPEN,*R15
       BL   @GSR
       MOVB @CLOSE,*R15
GSL1   B    *R10        RETURN
GSII   MOV  R11,R10
       MOVB @STAR,*R15
       BL   @GSR
       MOVB @PLUS,*R15
       B    *R10        RETURN
* GENERAL DESTINATION
GD
       MOV  R2,R3
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       ANDI R3,>C00     TD
       SRL  R3,9        TD*2
GD1    MOV  R2,R4
       ANDI R4,>3C0      D
       SRL  R4,6
       B    @GS1        SHARE CODE
* REGISTER SOURCE
RS
       CLR  R3         FORCE TS=0
       B    @GS0       SHARE CODE
* REGISTER DESTINATION
RD
       CLR  R3
       B    @GD1       SHARE CODE
* PUT A SIGNED BYTE NUMBER
PUTSGN
       MOV  R3,R3
       JLT  PS2
PS1    MOVB @GREAT,*R15
       MOV  R3,R4
       SRL  R4,4    FIRST NYBBLE
       MOVB @HEX(R4),*R15
       ANDI R3,>F
       MOVB @HEX(R3),*R15
       RT
PS2    MOVB @MINUS,*R15
       NEG  R3
       JMP  PS1
*
* PRINT A MESSAGE
*
MESG
       MOV  *R11+,R5   VDP ADDRESS
       MOV  *R11+,R2   MESSAGE ADDRESS
       MOV  R11,R10    SAVE RETURN
       ORI  R5,>4000
       BL   @VAD
MSG1   CB   *R2,@H00
       JEQ  MSG2
       MOVB *R2+,*R15
       JMP  MSG1
MSG2   B    *R10
*
* GET A NUMBER (IN HEX)
*
INNUM
       MOV  *R11+,R5
       MOV  *R11+,R4   DESTINATION
       MOV  R11,R10   SAVE RETURN
       ORI  R5,>4000
       CLR  R0
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       CLR  R1
INN1   BLWP @KSCAN
       MOVB @STATUS,R0
       JEQ  INN1
       MOVB @KEY,R0
       CI   R0,>D00      ENTER?
       JEQ  INN9
       CI   R0,>3000
       JL   INN1        < '0'
       CI   R0,>3900
       JH   INN3
* VALID HEX DIGIT
       BL   @VAD
       MOVB R0,*R15    ECHO TO SCREEN
       SRL  R0,8
       AI   R0,->30
INN2   SLA  R1,4
       A    R0,R1
       CLR  R0
       INC  R5
       JMP  INN1
INN3   CI   R0,>4100
       JL   INN1         < 'A'
       CI   R0,>4600
       JH   INN1         > 'F'
       BL   @VAD
       MOVB R0,*R15
       SRL  R0,8
       AI   R0,->37
       JMP  INN2
INN9   MOV  R1,*R4
       B    *R10
SPLBL  MOVB @SPACE,*R15
       MOVB @SPACE,*R15
SP5    MOVB @SPACE,*R15
       MOVB @SPACE,*R15
SP3    MOVB @SPACE,*R15
       MOVB @SPACE,*R15
       MOVB @SPACE,*R15
       B    *R11
*
* BLWP UTILITIES
*
LBLST  DATA LBWS
       DATA LBST
LBLAD  DATA LBWS
       DATA LBAD
LBLCK  DATA LBWS
       DATA LBCK
LZ     BYTE >5A
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L9     BYTE >39
LIMIT  DATA 260
COUNT  DATA 0
OPER   BSS  520
LABEL  BSS  520
LBWS   BSS  32
*
* INITIALIZE
*
LBST   CLR  R1
       MOV  R1,@COUNT
       LI   R6,518
       LI   R2,26
       MOV  @LZ,R4
LS1    LI   R3,10
LS2    MOV  R4,@LABEL(R6)
       DECT R6
       DEC  R4
       DEC  R3
       JNE  LS2
       SWPB R4
       MOVB @L9,R4
       DEC  R4
       SWPB R4
       DEC  R2
       JNE  LS1
LS4    LI   R3,>FFFF
       LI   R1,260
       LI   R2,OPER
LS3    MOV  R3,*R2+
       DEC  R1
       JNE  LS3
       RTWP
*
* ADD LABELS
*
LBAD   MOV  @6(R13),R3
       C    R3,@FIRST
       JL   NOAD
       C    R3,@LAST
       JH   NOAD
       MOV  @COUNT,@COUNT
       JEQ  AD
       C    @COUNT,@LIMIT
       JEQ  NOAD
       MOV  @COUNT,R2
       CLR  R1
LA1    C    R3,@OPER(R1)
       JEQ  NOAD
       INCT R1
       DEC  R2
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       JNE  LA1
AD     MOV  @COUNT,R1
       SLA  R1,1
       MOV  R3,@OPER(R1)
       INC  @COUNT
NOAD   RTWP
*
* CHECK FOR LABEL
*
LBCK   MOV  @6(R13),R3
       C    R3,@FIRST
       JL   NOFND
       C    R3,@LAST
       JH   NOFND
       CLR  R1
       MOV  @COUNT,R2
LC1    C    R3,@OPER(R1)
       JEQ  FNDIT
       INCT R1
       DEC  R2
       JNE  LC1
NOFND  CLR  @LBL
       RTWP
FNDIT  MOV  @LABEL(R1),@LBL
       RTWP
       END
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Disk 2. Contents of File READ-THIS

Extended BASIC A/L Routines — New Horizons Users Group

',6$66(0%/(5�³��7H[DV�,QVWUXPHQWV���PRG��-��&OXORZ�

*LYHQ� D� VWDUWLQJ� DQG� HQGLQJ� DGGUHVV� LQ� KH[DGHFLPDO�� WKH� SURJUDP� GHWHUPLQHV� DVVHPEO\� ODQJXDJH
HTXLYDOHQWV�RI�PDFKLQH�FRGH��2Q�SDVV�RQH�WKH�UHVXOW�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�DQG�RSWLRQDOO\�WUDQVIHUUHG
WR�GLVN�RU�SULQWHU��7KH�OHIW�FROXPQ�FRQWDLQV�WKH�KH[�PHPRU\�ORFDWLRQ�LQ�ZKLFK�WKH�LQVWUXFWLRQ�VWDUWV��7KLV
LV�IROORZHG�E\�WKH�FRUUHVSRQGLQJ�DVVHPEO\�ODQJXDJH�PQHPRQLFV�DQG�RSHUDQGV��7KH�ODVW�FROXPQ�FRQWDLQV
WKH�ILUVW�ZRUG�RI�PDFKLQH�FRGH�DW�WKH�DGGUHVV�

$�VHFRQG�SDVV�RSWLRQ�ZDV�DGGHG�WR�WKLV�SURJUDP�LQ�ZKLFK�ODEHOV�DUH�LQVHUWHG�LQ�WKH�RXWSXW��8S�WR����
ODEHOV�DUH�DYDLODEOH� �$�� ��$�� ����=����7KLV�DOORZV� HDVLHU�PRGLILFDWLRQ�RI�RXWSXW� IRU�UH�DVVHPEO\� LI� WKH
REMHFWLYH�LV�WR�SURGXFH�UHORFDWDEOH�FRGH��+RZHYHU��LW�LV�XQOLNHO\�WKDW�GLVDVVHPEOHG�FRGH�ZLOO�UH�DVVHPEOH
ZLWKRXW�HUURU��,I�DQ�RSHUDQG�LV�LQ�WKH�UDQJH�RI�DGGUHVVHV�WR�EH�GLVDVVHPEOHG�EXW�LI�LW�GRHV�QRW�UHSUHVHQW
WKH�ILUVW�ZRUG�RI�DQ�LQVWUXFWLRQ��WKHQ�LW�ZLOO�EH�DQ�XQGHILQHG�V\PERO��$IWHU�WKH�ILUVW�DWWHPSW�DW�DVVHPEO\�
LW�LV�DQ�HDV\�PDWWHU�WR�HGLW�WKH�VRXUFH�ILOH��DQG�PDNH�WKH�QHFHVVDU\�RSHUDQG�FKDQJHV�IURP�WKH�PDFKLQH�FRGH
LQ�WKH�FRPPHQW�ILHOG�

,W�LV�IRU�WKLV�UHDVRQ�WKDW�WKH�SURJUDP�ZDV�DOVR�PRGLILHG�WR�RXWSXW�IXOO�PDFKLQH�FRGH�LQ�DGGLWLRQ�WR�WKH
VWDUWLQJ�DGGUHVV�LQ�ERWK�SDVVHV�DQG��LQ�WKH�ULJKW�FROXPQ��DQ\�GLVSOD\DEOH�$6&,,�FKDUDFWHUV�DUH�SULQWHG�³
QRQ�GLVSOD\DEOH�FKDUDFWHUV�DUH�LQGLFDWHG�ZLWK�DQ�DVWHULVN��

7KUHH�REMHFW�SURJUDPV�DUH�SURYLGHG�IRU�YDULRXV�FRQILJXUDWLRQV��0LQL�0HPRU\��00',6���([WHQGHG�%$6,&
�;%',6���DQG�(GLWRU�$VVHPEOHU��(�$',6���,Q�WKH�(�$�RU�0LQL�0HPRU\�FDVHV��WKH�DSSURSULDWH�REMHFW�ILOH
VKRXOG�EH�ORDGHG�ZLWK�WKH�/2$'�$1'�581�RSWLRQ�DQG�H[HFXWHG�ZLWK�WKH�SURJUDP�QDPH�67$57��:LWK
([WHQGHG�%$6,&�WKH�ORDG�VHTXHQFH�LV�

CALL INIT
CALL LOAD("DSK1.DSRLNK","DSK1.XBDIS")
CALL LINK("START")

7KH�VRXUFH�SURJUDP�LV�',6$660�6��:KHQ�DVVHPEOHG��WKLV�YHUVLRQ�\LHOGV�WKH�0LQL�0HPRU\�REMHFW�ILOH��7KH
VRXUFH�FRGH�FRQWDLQV�IXOO�LQVWUXFWLRQV�IRU�SURGXFLQJ�WKH�([W�%$6,&�DQG�(�$�YHUVLRQV�LI�UHTXLUHG�

7KH�00',6�YHUVLRQ�ZLOO�ILW�LQ�WKH�0LQL�0HPRU\��,W�FDQ�WKHQ�EH�XVHG�WR�GLVDVVHPEOH�SURJUDPV�ORDGHG�LQWR
WKH�PHPRU\�H[SDQVLRQ��)LUVW�LQLWLDOL]H�WKH�0LQL�0HPRU\��7KHQ�LQ�7,�%$6,&�HQWHU�WKH�VWDWHPHQW�

CALL LINK(28706,0,0,0,0,0,0,0,0)
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1RZ�ORDG�WKH�SURJUDP�ZLWK�WKH�/2$'�$1'�581�RSWLRQ��)LQDOO\��HQWHU�WKH�7,�%$6,&�VWDWHPHQW�

CALL LINK(28706,160,0,255,224,32,0,63,255)

7KH�ILUVW�&$//�/,1.�IRUFHV�WKH�ORDGHU�WR�ORDG�00',6�LQWR�WKH�0LQL�0HPRU\�PRGXOH��DQG�WKH�VHFRQG
&$//�/,1.�UHVWRUHV�WKH�SRLQWHUV�XVHG�E\�WKH�ORDGHU�WR�DOORZ�VXEVHTXHQW�FRGH�WR�JR�LQWR�WKH���.�PHPRU\
H[SDQVLRQ�XQLW�
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Disk 3. Printer Utilit y Routines

9HUVLRQ� $XWKRU��0DQ\
5HTXLUHV��;%��7,: /DQJXDJH��;%��$/ 8SGDWHG�

,QFOXGHV�LPSURYHG�YHUVLRQ�RI�SULQWHU�GXPS�IURP�GLVN����ILOHV�RI�WUDQVOLWHUDWH�FRPPDQGV�IRU�7,�:ULWHU�
SURJUDP�WR�DGGUHVV�HQYHORSHV�LQ�PXOWLSOH�W\SH�IDFHV��D�SURJUDP�WR�OLVW�HQWLUH�V\PERO�WDEOH�WR�\RXU�SULQWHU�
DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-3
Sectors total           = 360
Sectors used            = 141
Sectors available       = 217
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >006 DUMP-XB       4 DIS/VAR163   >05b 003
002 >005 DUMPJPH      18 DIS/FIX 80   >04c 015 >096 002
003 >004 DUMPJPH/S    44 DIS/VAR 80   >02a 034 >08d 009
004 >007 ENVELOPE     22 PROGRAM      >05e 021
005 >00c LISTING      12 DIS/VAR 80   >0a4 011
006 >009 READ-THIS    10 DIS/VAR 80   >081 009
007 >00a SECTOR-ASM    6 DIS/VAR 80   >08a 003 >098 002
008 >008 SYMBOLDUMP   15 PROGRAM      >073 014
009 >002 TYPE          3 DIS/VAR 80   >022 002
010 >003 TYPE2         7 DIS/VAR 80   >024 006
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Disk 3. Contents of File DUMPJPH/S

       DEF  DUMP,START,INIT
*
NUMREF EQU  >200C    {
STRREF EQU  >2014    {
ERR    EQU  >2034    {
ERCODE EQU  >1E1C    {
WS     BSS  32
S1     BSS  2
IN     BSS  8
DO     BSS  512
LINE   DATA 0            JPH DATA HOLDER
SAVRTN DATA 0
MK     DATA >001F
PD     DATA >0012,>1E00,>FF00,>0000
SP     DATA >0006
       TEXT 'PIO.CR'
       EVEN
CR     DATA >0D0A
E1     DATA >1B4C,>0002
E2     DATA >001B,>4108
D6     DATA >4019

*************************
* GET PRINTER SPEC
*
INIT   MOV  R11,@SAVRTN
       LI   R0,>0017
       MOV  R0,@SP            23 BYTES MAXIMUM
       CLR  R0
       LI   R1,1              SECOND PARAMETER
       LI   R2,SP+1
       BLWP @STRREF           GET PRINTER SPEC.
       MOV  @SAVRTN,R11
       RT

*************************

START
       LI   R1,INTER
       MOV  R1,@>83C4
       RT

INTER
       MOV  R11,@SAVRTN
       LIMI 0
       LWPI WS

       LI   R0,>0E00
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       CB   R0,@>8375
       JNE  EXIT

       SETO R0
       MOVB R0,@>8375    CLEAR BYTE OF KEY PRESSED
       JMP  DUMP0

EXIT   LWPI >83E0
       MOV  @SAVRTN,R11
       RT

*************************

QUIT   B    @CLOSE

*******

DUMP   MOV  R11,@SAVRTN
       LIMI 0

DUMP0  LWPI WS

       CLR  R8
       CLR  R9                STARTING SCREEN POSITION
       CLR  R0
       LI   R9,-1        JPH WAS HERE!
       MOV  R9,@LINE

*
* SET UP PAB
*
NEXTL  LI   R0,>1D00
       LI   R1,PD
       MOV  @SP,R2
       AI   R2,10             NO OF PAB BYTES TO MOVE
       BLWP @VMBW             WRITE PAB TO VDP RAM
       LI   R6,>1D09
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSRLNK TO OPEN PRINTER
       DATA 8
       JNE  GO
       MOVB @S1,@>9C02
       SWPB @S1
       MOVB @S1,@>9C02
       LI   R0,ERCODE
       SWPB R0
       BLWP @ERR
       JNE  GO                CHECK FOR PRINTER SPEC ERROR
       BLWP @ERR              RETURN I/O ERROR

GO     INC  @LINE
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       MOV  @LINE,R9
       CI   R9,24        JPH WAS HERE
       JEQ  QUIT
       CLR  R8
       CLR  R0

       SLA  R9,5
       MOVB @>9802,@S1
       SWPB @S1
       MOVB @>9802,@S1
       SWPB @S1
       DEC  @S1

       LI   R0,>1D00
       LI   R1,>0300
       BLWP @VSBW             PUT WRITE OP CODE IN PAB
       LI   R0,>1D05
       LI   R1,>0400
       BLWP @VSBW             PUT LENGTH OF 4 IN PAB
       LI   R0,>1E00
       LI   R1,E2             PUT CODE FOR CARRIAGE RTN &
       LI   R2,4              8/72" VERTICAL LINE SPACING
       BLWP @VMBW             IN DATA BUFFER.
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSRLNK-CHANGE VERT SPACING
       DATA 8
L0     MOV  R9,R0
       BLWP @VSBR             PUT BYTE OF SCREEN RAM IN R1
       SRL  R1,8              SHIFT TO LSB OF R1
       AI   R1,-128           ADJUST FOR BASIC
       SLA  R1,3              *8
       AI   R1,1024           PTRN ADDR=1024+(CHAR#-32)*8
       MOV  R1,R0
       LI   R1,IN
       LI   R2,8
       BLWP @VMBR             PUT PATTERN INTO IN
       LI   R5,128            R5 = BIT#
L3     LI   R6,128            R6 = BYTE#
       CLR  R3                R3 = OFFSET FOR IN
       CLR  R4                R4 FOR BUILDING NEXT CHAR
L2     CLR  R7
       MOVB @IN(3),R7         R7 HOLDS BYTE BEING DECODED
       SWPB R7                PUT BYTE IN LSB OF R7
       C    R7,R5             IS BIT ON?
       JLT  L1                NO
       A    R6,R4             YES, TURN OUTPUT BIT ON
       S    R5,R7             TURN OFF INPUT BIT
       SWPB R7                PUT BYTE IN MSB OF R7
       MOVB R7,@IN(3)         REWRITE TO IN
L1     INC  R3                POINT TO NEXT BYTE
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       SRA  R6,1              /2
       JGT  L2                DO NEXT BYTE IF MORE
       SWPB R4                PUT OUTPUT BYTE IN MSB OF R4
       MOVB R4,@DO(8)
       INC  R8
       MOVB R4,@DO(8)         STORE AT DO
       INC  R8                POINT TO NEXT BYTE OF DO
       SRA  R5,1              /2
       JGT  L3                CONSTRUCT NEXT OUTPUT BYTE
       INC  R9                NEXT SCREEN POS
       CZC  @MK,R9            EOL?
       JNE  L0                NO, NEXT POSITION
       LI   R3,4              COUNTER
       LI   R0,>1D05          ONLY ESC K WRITE
       LI   R1,>0400
       BLWP @VSBW             PUT LENGTH OF 4 IN PAB
       LI   R0,>1E00          VDP BUFFER
       LI   R1,E1
       LI   R2,4
       BLWP @VMBW             PUT ESC K SEQ IN DATA BUFF
       LI   R6,>1D09
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSR TO WRITE ESC K SEQUENCE
       DATA 8
       LI   R4,DO             START OF CPU GRAPHICS BUFFER
L5     LI   R2,128            QUARTER OF GRAPHICS STRING
       MOV  R4,R1
       LI   R0,>1E00          VDP ADDR
       BLWP @VMBW             PUT DO IN DATA BUFFER
       LI   R0,>1D05
       LI   R1,>8000          128 BYTES
       BLWP @VSBW
       MOV  R6,@>8356         POINT TO DEVICE NAME LENGTH
       BLWP @DSRLNK           DSR TO OUTPUT 8 CHARS
       DATA 8
       AI   R4,128            POINT TO START OF NEXT QUARTER
       DEC  R3
       JNE  L5                DO IT AGAIN FOR LAST HALF
       LI   R0,>1D05          OUTPUT CR/LF
       LI   R1,>0200
       BLWP @VSBW             PUT LENGTH OF 2 IN PAB
       LI   R0,>1E00
       LI   R1,CR
       LI   R2,2
       BLWP @VMBW
       MOV  R6,@>8356
       BLWP @DSRLNK           DSRLNK TO OUTPUT CR/LF
       DATA 8

L4     LI   R0,>1D00
       LI   R1,>0100
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       BLWP @VSBW             PUT CLOSE IN PAB
       MOV  R6,@>8356
       BLWP @DSRLNK
       DATA 8
       LI   R0,4              DELAY
DEL1   LI   R1,20000
DEL2   NOP
       DEC  R1
       JNE  DEL2
       DEC  R0
       JNE  DEL1
       MOVB @S1,@>9C02
       SWPB @S1
       MOVB @S1,@>9C02
       CLR  R0
       MOVB R0,@>837C
       B    @NEXTL

CLOSE  LWPI >83E0
       MOV  @SAVRTN,R11
       RT

SCLEN  EQU  >8354
SCNAME EQU  >8356
CRULST EQU  >83D0
SADDR  EQU  >83D2
GPLWS  EQU  >83E0
FLGPTR DATA 0
SVGPRT DATA 0
SAVCRU DATA 0
SAVENT DATA 0
SAVLEN DATA 0
SAVPAB DATA 0
SAVVER DATA 0
NAMBUF DATA 0,0,0,0,0
DLNKWS DATA 0,0,0,0,0
TYPE   DATA 0,0,0,0,0,0,0,0,0,0,0
C100   DATA 100
H20    EQU  $
H2000  DATA >2000
DECMAL TEXT '.'
HAA    BYTE >AA
DSRLNK DATA DLNKWS,DLENTR

JMPLNK B    @LNKERR

DLENTR MOV  *R14+,R5
       SZCB @H20,R15
       MOV  @SCNAME,R0
       MOV  R0,R9
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       AI   R9,-8
       BLWP @VSBR
       MOVB R1,R3
       SRL  R3,8
       SETO R4
       LI   R2,NAMBUF
LNK$LP INC  R0
       INC  R4
       C    R4,R3
       JEQ  LNK$LN
       BLWP @VSBR
       MOVB R1,*R2+
       CB   R1,@DECMAL
       JNE  LNK$LP
LNK$LN MOV  R4,R4
       JEQ  JMPLNK
       CI   R4,7
       JGT  JMPLNK
       CLR  @CRULST
       MOV  R4,@SCLEN
       MOV  R4,@SAVLEN
       INC  R4
       A    R4,@SCNAME
       MOV  @SCNAME,@SAVPAB
SROM   LWPI GPLWS
       CLR  R1
       LI   R12,>0F00
NOROM  MOV  R12,R12
       JEQ  NOOFF
       SBZ  0
NOOFF  AI   R12,>0100
       CLR  @CRULST
       CI   R12,>2000
       JEQ  NODSR
       MOV  R12,@CRULST
       SBO  0
       LI   R2,>4000
       CB   *R2,@HAA
       JNE  NOROM
       A    @TYPE,R2
       JMP  SGO2
SGO    MOV  @SADDR,R2
       SBO  0
SGO2   MOV  *R2,R2
       JEQ  NOROM
       MOV  R2,@SADDR
       INCT R2
       MOV  *R2+,R9
       MOVB @SCLEN+1,R5
       JEQ  NAME2
       CB   R5,*R2+
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       JNE  SGO
       SRL  R5,8
       LI   R6,NAMBUF
NAME1  CB   *R6+,*R2+
       JNE  SGO
       DEC  R5
       JNE  NAME1
NAME2  INC  R1
       MOV  R1,@SAVVER
       MOV  R9,@SAVENT
       MOV  R12,@SAVCRU
       BL   *R9
       JMP  SGO
       SBZ  0
       LWPI DLNKWS
       MOV  R9,R0
       BLWP @VSBR
       SRL  R1,13
       JNE  IOERR
       RTWP
NODSR
       LWPI DLNKWS
LNKERR CLR  R1
IOERR  SWPB R1
       MOVB R1,*R13
       SOCB @H20,R15
       RTWP

VDPRD  EQU  >8800        VDP read data address
VDPWD  EQU  >8C00        VDP write data address
VDPWA  EQU  >8C02        VDP write address address

*** General utility workspace registers (Overlaps next WS)
UTILWS DATA 0,0
       BYTE 0
R2LB   BYTE 0
       BSS  28
*
* Utility Vectors
*
VSBW   DATA UTILWS,VSBWEN     VDP single byte write
VMBW   DATA UTILWS,VMBWEN     VDP multiple byte write
VSBR   DATA UTILWS,VSBREN     VDP single byte read
VMBR   DATA UTILWS,VMBREN     VDP multiple byte read
VWTR   DATA UTILWS,VWTREN     VDP write to register
*
*===========================================================
*      VDP UTILITIES
*
** VDP single byte write
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*
VSBWEN BL   @WVDPWA          Write out address
       MOVB @2(R13),@VDPWD   Write data
       RTWP                  Return to calling program
*
** VDP multiple byte write
*
VMBWEN BL   @WVDPWA          Write out address
VWTMOR MOVB *R1+,@VDPWD      Write a byte
       DEC  R2               Decrement byte count
       JNE  VWTMOR           More to write?
       RTWP                  Return to calling Program
*
** VDP single byte read
*
VSBREN BL   @WVDPRA          Write out address
       MOVB @VDPRD,@2(R13)   Read data
       RTWP                  Return to calling program
*
** VDP multiple byte read
*
VMBREN BL   @WVDPRA          Write out address
VRDMOR MOVB @VDPRD,*R1+      Read a byte
       DEC  R2               Decrement byte count
       JNE  VRDMOR           More to read?
       RTWP                  Return to calling program
*
** VDP write to register
*
VWTREN MOV  *R13,R1          Get register number and value
       MOVB @1(R13),@VDPWA   Write out value
       ORI  R1,>8000         Set for register write
       MOVB R1,@VDPWA        Write out register number
       RTWP                  Return to calling program
*
** Set up to write to VDP
*
WVDPWA LI   R1,>4000
       JMP  WVDPAD
*
** Set up to read VDP
*
WVDPRA CLR  R1
*
** Write VDP address
*
WVDPAD MOV  *R13,R2          Get VDP address
       MOVB @R2LB,@VDPWA     Write low byte of address
       SOC  R1,R2            Properly adjust VDP write bit
       MOVB R2,@VDPWA        Write high byte of address
       MOV  @2(R13),R1       Get CPU RAM address
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       MOV  @4(R13),R2       Get byte count
       RT                    Return to calling routine
*
       END
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Disk 3. Contents of File LISTING

      Block 1

32000 OPEN #1:"PIO",OUTPUT,VARIABLE 255 :: PRINT #1:CHR$(27);"A";CHR$(8)
32001 Y1=0

      Block 2

32002 Y1=Y1+1 :: Q$="" :: T$="" :: S$=""
32003 FOR Z=3 TO 29 :: CALL GCHAR(Y1,Z,G):: Q$=Q$&CHR$(G):: NEXT Z
32004 FOR Z=1 TO LEN(Q$)
32005 G=ASC(SEG$(Q$,Z,1))
32006 CALL CHARPAT(G,A$)
32007 CALL DUMP(A$,S$)
32008 T$=T$&S$
32009 NEXT Z
32010 PRINT #1:CHR$(27);"K";CHR$(LEN(Q$)*8);CHR$(0);T$
32011 GOTO 32002

      Block 3

32012 SUB DUMP(C$,S$)
32013 IF C$=RPT$("0",16)THEN S$=RPT$(CHR$(0),8):: SUBEXIT
32014 S$=""
32015 B$="0000000100100011010001010110011110001001101010111100110111101111"
32016 H$="0123456789ABCDEF"

      Block 4

32017 FOR X=1 TO 8 :: FOR Y=1 TO 2
32018 P=POS(H$,SEG$(C$,(X-1)*2+Y,1),1)
32019 Z$=SEG$(B$,(P-1)*4+1,4)
32020 FOR Z=1 TO 4 :: G(X,(Y-1)*4+Z)=ASC(SEG$(Z$,Z,1))-48
32021 NEXT Z
32022 NEXT Y :: NEXT X

      Block 5

32023 FOR Y=1 TO 8 :: T=0 :: FOR X=1 TO 8
32024 T=G(X,Y)*2^(8-X)+T
32025 NEXT X :: S$=S$&CHR$(T):: NEXT Y
32026 SUBEND
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%ORFN����,QLWLDOL]DWLRQ��2SHQV�SULQWHU�IRU�RXWSXW�DQG�VHWV�XS�SULQWHU�WR�XVH������RI�DQ�LQFK�OLQH�VSDFLQJ�

%ORFN����6FUHHQ�VFDQ��/LQH�������SXWV�WKH�KRUL]RQWDO�VFUHHQ�OLQH��<���LQWR�WKH�VWULQJ�4��������WR������
WKHQ�FRQYHUW�WKLV�WR�RXWSXW�IRU�WKH�SULQWHU�E\�JHWWLQJ�WKH�FKDUDFWHU�FRGHV�IRU�HDFK�FKDUDFWHU�DQG�SDVVLQJ
WKHP�WR�WKH�VXESURJUDP�'803��/LQH�������RXWSXWV�WKH�OLQH�RI�JUDSKLFV�GDWD�WR�WKH�SULQWHU�ZLWK�WKH
(6&$3(�.�VHTXHQFH�IROORZHG�E\�WZR�E\WHV�GHVFULELQJ�WKH�OHQJWK�RI�WKH�GDWD�

%ORFN����,QLWLDOL]DWLRQ�RI�WKH�'803�VXESURJUDP��&��LV�WKH�FKDUDFWHU�SDWWHUQ�SDVVHG�WR�'803�DQG�6��LV
WKH�SULQWHU�GDWD�UHWXUQHG�E\�'803��/LQH�������FKHFNV�WR�VHH�LI�WKH�FKDUDFWHU�LV�D�VSDFH��,I�LW�LV�WKHQ
'803�JLYHV�LW�WKH�SULQWHU�FRGH�LPPHGLDWHO\�DQG�UHWXUQV�WR�VDYH�WLPH��/LQH�������FRQWDLQV�WKH�%LQDU\
QXPEHU�V\VWHP�IURP���WR����VWRUHG�LQ�D�VWULQJ��/LQH�������LV�WKH�+H[DGHFLPDO�V\VWHP�IURP���WR����

%ORFN����7KHVH�OLQHV�XQSDFN�WKH�FKDUDFWHU�SDWWHUQ��&���LQWR�WKH�DUUD\�*����DV�D�VHULHV�RI�RQHV�DQG�]HURV�

%ORFN����7KHVH�OLQHV�URWDWH�WKH�DUUD\�IRUPHG�LQ�%ORFN���LQWR�GDWD�DFFHSWDEOH�E\�WKH�SULQWHU�DQG�SDFN�WKH
GDWD�EDFN�LQWR�D�VWULQJ��6���WR�EH�UHWXUQHG�E\�'803�

7R�XVH�WKLV�SURJUDP��VLPSO\�0(5*(�LW�LQWR�\RXU�SURJUDP�DQG�DGG�WKH�VWDWHPHQW��*268%��������ZKHQ
\RX�ZDQW�D�VFUHHQ�GXPS��7KH�SUREOHP�LV�WKDW�WKH�SURJUDP�ZLOO�WDNH�DERXW����PLQXWHV�WR�UXQ�VR�EH
SUHSDUHG�WR�ZDLW�
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Disk 3. Contents of File READ-THIS

The Assembly la nguage DUMP routine

%\�-��3HWHU�+RGGLH�IRU�WKH�%&6�7,8*

7KLV�URXWLQH�LV�EDVHG�RQ�D�URXWLQH�E\�-RKQ�&OXORZ�IURP�KLV�1HZ�+RUL]RQV�8VHU�*URXS�

7KLV�URXWLQH�ZLOO�SURGXFH�D�IXOO�JUDSKLFV�GXPS�WR�DQ�(SVRQ�SULQWHU�LQ�XQGHU�RQH�PLQXWH��7KH�GXPS�LV
GRQH�LQ�GRXEOH�GHQVLW\�JUDSKLFV�PRGH�DQG�VR�SURGXFHV�D�YHU\�FOHDU�LPDJH��7KH�URXWLQH�LV�VHW�WR�UXQ�LQ
([WHQGHG�%$6,&�EXW�FDQ�EH�HDVLO\�PRGLILHG�WR�UXQ�LQ�RWKHU�HQYLURQPHQWV�

7R�ORDG�WKH�SURJUDP�W\SH��&$//�,1,7����&$//�/2$'��'6.��'803-3+���7KH�SURJUDP�LV�UHORFDWDEOH
VR�LI�\RX�KDYH�DQRWKHU�DVVHPEO\�ODQJXDJH�SURJUDP�LQ�PHPRU\�\RX�ZRQ
W�ORVH�LW�LI�\RX�ORDG�WKH�'803
URXWLQH�

7KH�URXWLQH�FRPHV�VHW�XS�WR�GXPS�WR�WKH��3,2��GHYLFH�EXW�LI�\RX�KDYH�\RXU�SULQWHU�KRRNHG�XS�WR�D�GLIIHUHQW
SRUW�WKLV�GHYLFH�QDPH�PD\�EH�PRGLILHG�DV�IROORZV��7\SH��&$//�/,1.��,1,7���56����%$ �����&5����RU
ZKDWHYHU�\RXU�GHYLFH�QDPH�PD\�EH��+RZHYHU�WKH�GHYLFH�QDPH�PXVW�HQG�LQ���&5��RU�WKH�'803�URXWLQH
ZLOO�ORFN�XS�

7R�GXPS�D�VFUHHQ�\RX�PXVW�H[HFXWH�WKH�VWDWHPHQW��&$//�/,1.��'803����DQG�ZKHQ�WKH�URXWLQH�LV�GRQH
H[HFXWLQJ�LW�ZLOO�UHWXUQ�\RX�WR�\RXU�SURJUDP�

7KHUH�LV�D�VHFRQG�ZD\�WR�REWDLQ�D�VFUHHQ�GXPS�EXW�LW�LV�UDWKHU�PHVV\�LQ�WKDW�DIWHU�WKH�VFUHHQ�GXPS�LV
FRPSOHWH�\RX�PXVW�WXUQ�\RXU�FRPSXWHU�RII�DQG�RQ�DJDLQ�WR�FRQWLQXH��,W�KDV�RQH�PDMRU�DGYDQWDJH��,W�ZLOO
GXPS�WKH�VFUHHQ�DW�WKH�SXVK�RI�EXWWRQ��7KLV�LV�DFFRPSOLVKHG�E\�XVLQJ�WKH�XVHU�GLUHFWHG�,65��7R�LQLWLDOL]HG
WKLV�PRGH�W\SH��&$//�/,1.��67$57����7R�GXPS�D�VFUHHQ�QRZ�KROG�GRZQ�FCTN 5�DQG�WKH�VFUHHQ�ZLOO�EH
GXPSHG�XQIRUWXQDWHO\�RQFH�WKH�URXWLQH�LV�GRQH�\RXU�FRPSXWHU�ZLOO�ORFN��,
P�VWLOO�ZRUNLQJ�RQ�WKLV�SUREOHP
EXW�IRU�QRZ�WKLV�LV�WKH�EHVW�,�FDQ�GR�

)LQDOO\��,I�\RX�JR�RYHU�WKH�FRGH�WR�WKLV�SURJUDP�\RX�ZLOO� ILQG�WKDW� LW� LV�UDWKHU� LQHIILFLHQW�DQG�FRXOG
SUREDEO\�EH�VSHHG�XS�TXLWH�D�ELW�PRUH��,�OHDYH�WKDW�IRU�\RX�WR�ZRUN�RQ�DQG�ZRXOG�EH�LQWHUHVWHG�WR�VHH�WKH
UHVXOWV��$QG�DV�XVXDO�WKLV�'803�URXWLQH�GRHVQ
W�GR�VSULWHV�������KDV�DQ\RQH�VHHQ�RQH�WKDW�GRHV�������LW�LV
SRVVLEOH�



7(;$6�,167580(176
+20(�&20387(5

68

Disk 3. Contents of File SECTOR-ASM

Informat ion on access ing the DISKETTE by SECTOR

%\�-��3HWHU�+RGGLH�IRU�WKH�%&6�7,8*

7KLV�LQIRUPDWLRQ�ZDV�VXSSOLHG�WR�PH�E\�0DUN�+RRJHQGRRUQ�RYHU�WKH�SKRQH�DIWHU�KH�FRSLHG�LW�RII�RI
&RPSX6HUYH��,W�KDV�ZRUNHG�IRU�ERWK�RI�XV�DIWHU�VRPH�HIIRUW��*RRG�OXFN

:KHQ�\RX�ZLVK�WR�DFFHVV�D�VHFWRU�RI�WKH�GLVN�DV�RSSRVHG�WR�ILOHV�\RX�PXVW�VHW�XS�D�3$%�EXW�LW�LV�GLIIHUHQW
IURP�WKH�UHJXODU�3$%��,W�LV�VLPSO\�WKH�ZRUG�!�����LQ�9'3�5$0�ZLWK�WKH�ZRUG�DW�!�����LQ�&38�5$0
SRLQWLQJ�WR�LW�

$W�ORFDWLRQ�!�����\RX�SXW�RQH�IXOO�ZRUG�LQGLFDWLQJ�WKH�QXPEHU�RI�WKH�VHFWRU�\RX�ZLVK�WR�UHDG��IURP���WR
����IRU�D�VLQJOH�VLGHG��VLQJOH�GHQVLW\�GLVN���$W�!���&�\RX�SXW�WKH�GULYH�QXPEHU�WR�UHDG�ZULWH�WKH�VHFWRU
IURP�WR�DQG�DW�WKH�ORFDWLRQ�!���(�\RX�PXVW�SXW�D�SRLQWHU�WR�D�����E\WH�EXIIHU�LQ�9'3�5$0�IRU�WKH�VHFWRU
WR�E�UHDG�LQWR�RU�ZULWWHQ�IURP��)LQDOO\�DW�!���'�\RX�PXVW�SXW�D�!���LI�\RX�ZLVK�WR�UHDG�WKH�VHFWRU�RU�D
!���LI�\RX�ZLVK�WR�ZULWH�WR�LW��2QFH�DOO�RI�WKLV�LV�GRQH�\RX�VLPSOH�H[HFXWH�WKH�IROORZLQJ�FRGH�

BLWP @DSRLNK
DATA >000A

7KLV�ZLOO�GR�LW��,�KDYH�QR�LGHD�KRZ�RU�ZK\��RU�ZKDW�WKH�GDWD�!���$�LQVWHDG�RI�WKH�XVXDO�!�����GRHV�EXW
LW�GRHV�VHHP�WR�ZRUN��+DYH�IXQ�
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Disk 3. Contents of File TYPE

.TL 91:27,14; [ ENLARGED ON

.TL 93:27,18; ] enlarged off

.TL 123:27,15;  CONDENSED ON

.TL 125:27,18; } condensed off

.TL 60:27,77; < ELITE ON

.TL 62:27,80;  > elite off

.TL 126:27,69; ~ EMPHASIZED ON

.TL 124:27,70; | emphasized off

.TL 92:27;52;  \ ITALIC ON

.TL 96:27;53;  ` italic off

.TL 43:27;71;  + DOUBLE STRIKE ON

.TL 61:27;72;  = double strike off
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Disk 3. Contents of File TYPE2

.PL 80

.TL 91:27,14               [ ENLARGED ON

.TL 93:27,18               ] enlarged off

.TL 123:27,15              { CONDENSED ON

.TL 125:27,18              } condensed off

.TL 60:27,77;              < ELITE ON

.TL 62:27,80;              > elite off

.TL 126:27,69              ~ EMPHASIZED ON

.TL 124:27,70              | emphasized off

.TL 92:27;52               \ ITALIC ON

.TL 96:27;53               ` italic off

.TL 43:27;71               + DOUBLE STRIKE ON

.TL 61:27;72               = double strike off

[Print Enlarged]

[{Print Enlarged CONDENSED}]

[<Print Enlarged ELITE>]

[~Print Enlarged EMPHASIZED|]

[\Print enlarged ITALIC`]

[+Print Enlarged DOUBLE STRIKE =]

{Print Condensed }

<{Print Condensed ELITE}>

~{PRINT Condensed EMPHASIZED|}

{\Print Condensed ITALIC`}

{+Print Condensed DOUBLE STRIKE=}

{[Print Condensed ENLARGED]}

<Print ELITE>

[<Print Elite ENLARGED]>

{<Print Elite CONDENSED}>

~<Print Elite EMPHASIZED|>

<\Print Elite ITALIC`>
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<+Print Elite DOUBLE STRIKE=>

~Print Emphasized|

[~Print Emphasized ENLARGED]|

~{Print Emphasized CONDENSED|}

~<Print Emphasized ELITE>|

~\Print Emphasized ITALIC`|

~+Print Emphasized DOUBLE STRIKE=|

\Print Italic`

\[Print Italic ENLARGED]`

\{Print Italic CONDENSED}`

\<Print Italic ELITE>`

\~Print Italic EMPHASIZED|`

\+Print Italic DOUBLE STRIKE=`
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Disk 4. Super-Bu g Debugger

9HUVLRQ� $XWKRU��1DYDURQH
5HTXLUHV��($�RU�;% /DQJXDJH��$/ 8SGDWHG����������

8WLOLW\�GHYHORSHG�IRU�7,�E\�1DYDURQH��%RWK�FRPSUHVVHG�DQG�XQFRPSUHVVHG�IRUPDWV�RI�WKLV�GHEXJJHU�DUH
LQFOXGHG��&RPSOHWH�GRFXPHQWDWLRQ�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-4
Sectors total           = 360
Sectors used            = 260
Sectors available       = 98
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >004 HELP         59 DIS/VAR 80   >06e 058
002 >003 ORIGHELP     59 DIS/VAR 80   >034 058
003 >002 SBUG         97 DIS/FIX 80   >022 018 >0a8 078
004 >006 SBUGC        45 DIS/FIX 80   >108 044
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Disk 4. Contents of File HELP

SUPER BUGGER VERSION 3.1 19-FEB-1983

&RS\ULJKW������E\�1$9$521(�,1'8675,(6

683(5�%8**(5�LV�D�VWDQG�DORQH�SURJUDP�WKDW�PD\�EH�ORDGHG�E\�WKH�(GLWRU�$VVHPEOHU�/RDG�DQG�5XQ
RSWLRQ��RU�HLWKHU�7,�%$6,&�RU�(;7�%$6,&�&$//�/2$'�2SWLRQV��1R�VSHFLDO�KDUGZDUH�LV�UHTXLUHG��EXW
WKLV�SURJUDP�ZLOO�RSHUDWH�RQO\�RQ�WKH�7,�����$�ZLWK�0HPRU\�([SDQVLRQ��DQG�D�'LVN�&RQWUROOHU��7KH
56����PD\�RSWLRQDOO\�EH�XVHG�WR�JHW�D�KDUG�FRS\�SULQWRXW�RQ�VRPH�RSHUDWLRQV�

683(5�%8**(5�LV�D�YHU\�VRSKLVWLFDWHG�DQG�SRZHUIXO�GHEXJ�WRRO�ZKLFK�FDQ�SURYLGH�IXQFWLRQV�XVXDOO\
RQO\�DYDLODEOH�RQ�YHU\�H[SHQVLYH�GHYHORSPHQW�V\VWHPV�UHTXLULQJ�VSHFLDO�KDUGZDUH��683(5�%8**(5
DOORZV�\RX�WR�DFWXDOO\�VWHS�WKURXJK�\RXU�PDFKLQH�ODQJXDJH�SURJUDP��H[HFXWLQJ�HDFK�PDFKLQH�LQVWUXFWLRQ
RQH�DW�D�WLPH��,W�HQDEOHV�\RX�WR�H[DPLQH�WKH�ORJLF�RI�\RXU�SURJUDP�DV�LW�LV�EHLQJ�UXQ��$V�HDFK�LQVWUXFWLRQ
LV�H[HFXWHG��WKH�6<0%2/,&�LQWHUSUHWDWLRQ�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�LQ�WKH�VDPH�IRUPDW�DV�LW�RFFXUV�LQ
\RXU�DVVHPEO\�VRXUFH�OLVWLQJ��SURYLGLQJ�D�WUDFH�RI�LQVWUXFWLRQ�H[HFXWLRQ�

683(5�%8**(5�KDV�D�EXLOW�LQ�',6�$66(0%/(5�ZKLFK�\RX�FDQ�XVH�WR�GHFLSKHU�PDFKLQH�FRGH�WR�LWV
V\PEROLF� DVVHPEO\� ODQJXDJH� UHSUHVHQWDWLRQ�� ,W�ZLOO� LQWHUSUHW�DQ\� LQVWUXFWLRQ�DQG� VKRZ�DOO� W\SHV�RI
RSHUDQG�XVHV��HYHQ�GLVSOD\LQJ�WKH�-03�DGGUHVV�RI�MXPS�LQVWUXFWLRQV�

2SHUDWLRQ�RI�WKH�683(5�%8**(5�LV�V\QWDFWLFDOO\�LGHQWLFDO�WR�WKH�7,�'(%8**(5�SURJUDP��KRZHYHU
WKHUH�DUH�IHDWXUHV�SURYLGHG�E\�WKH�7,�SURJUDP�WKDW�DUH�QRW�VXSSRUWHG�E\�683(5�%8**(5�GXH�WR
PHPRU\� VL]H� OLPLWDWLRQV�� ,W� LV� UHFRPPHQGHG�\RX�EHFRPH� IDPLOLDU�ZLWK� WKH�7,�'(%8**(5�DQG� LWV
GRFXPHQWDWLRQ�EHIRUH�XVLQJ�683(5�%8**(5�

7KH� IROORZLQJ� LV� D� VXPPDU\� FRPSDULVRQ� RI� WKH� WZR� GHEXJJHUV�� 7KH� 7,�'(%8**(5� DQG
683(5�%8**(5�FDQ�EH�XVHG�WR�FRPSOHPHQW�HDFK�RWKHU�WR�SURYLGH�WKH�EHVW�GHYHORSPHQW�WRRO�LQ�WKH
LQGXVWU\�
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&200$1' 7,�'(%8* 683(5�%8**(5

$ /RDG�0HPRU\�ZLWK�$6&,, ',6�$66(0%/(�PDFKLQH�FRGH�WR�0QHPRQLF
% %UHDNSRLQW�6HW�&OHDU 6DPH�H[FHSW�DOZD\V�WZR�ZRUG�%UHDNSRLQWV
& &58�,QVSHFW�&KDQJH �1RW�6XSSRUWHG
' �1RW�6XSSRUWHG 'XPS�PHPRU\�WR�+$5'�&23<�'(9,&(
( ([HFXWH 6DPH
) )LQG�:RUG�RU�%\WH �1RW�6XSSRUWHG
* *520�%DVH�FKDQJH �1RW�6XSSRUWHG
+ +H[�$ULWKPHWLF �1RW�6XSSRUWHG
, ,QVSHFW�6FUHHQ�/RFDWLRQ �1RW�6XSSRUWHG
. )LQG�'DWD�1RW�(TXDO �1RW�6XSSRUWHG
/ 1RW�6XSSRUWHG +DUG�&RS\�/LVW�GHYLFH�7RJJOH�RQ�RII
0 0HPRU\�,QVSHFW�&KDQJH 6DPH
1 0RYH�%ORFN �1RW�6XSSRUWHG
3 &RPSDUH�0HPRU\�%ORFN �1RW�6XSSRUWHG
4 48,7�'HEXJJHU 6DPH
5 ,QVSHFW�&KDQJH�:3�3&�	�65 6DPH
6 6WHS�ZLWK�VSHFLDO�KDUGZDUH 6LQJOH�6WHS�RQ�DQ\�7,����$
7 7UDGH�6FUHHQ 7UDGHV�XVHU�VFUHHQ�ZLWK�6%8*�VFUHHQ
8 7RJJOH�%DVLF�RIIVHW�RQ�RII 6DPH
9 9'3�%DVH�FKDQJH 5XQ�WLOO�9$/8(� �HQWHUHG�QXPEHU
: ,QVSHFW�&KDQJH�5HJLVWHU 6DPH
;�<�RU�= &KDQJH�%,$6 6DPH
! +H[�WR�'HFLPDO�FRQYHUW �1RW�6XSSRUWHG
� 'HFLPDO�WR�+H[�FRQYHUW �1RW�6XSSRUWHG

SUPER-BUGGER OPERATING PROCEDURES

7KH�V\QWD[�IRU�683(5�%8**(5�LV�WKH�VDPH�DV�WKH�7,�'(%8**(5��7KH�IROORZLQJ�FRQYHQWLRQV�DUH�XVHG�
,WHPV�VXUURXQGHG�E\��DQJOH�EUDFNHWV!�UHSUHVHQW�PDQGDWRU\�GDWD�WR�EH�SURYLGHG��,WHPV�VXUURXQGHG�E\
^EUDFHV`� LQGLFDWH� \RX�PXVW� FKRRVH� EHWZHHQ� WKH� WZR� RU�PRUH� LWHPV� LQFOXGHG�� ,WHPV� VXUURXQGHG� E\
>EUDFNHWV@�LQGLFDWH�RSWLRQDO�GDWD��7KH�HOOLSVLV���������LQGLFDWHV�WKH�SUHYLRXV�LWHP�PD\�EH�UHSHDWHG�

7KH�683(5�%8**(5�LV�ORFDWHG�RQ�WKH�GLVNHWWH�LQ�WZR�YHUVLRQV��7KH�YHUVLRQ�QDPHG��6%8*��LV�VWRUHG�LQ
',63/$<�),;('�REMHFW�FRGH�IRUPDW��7KH�9HUVLRQ�QDPHG��6%8*&��LV�VWRUHG�LQ�FRQGHQVHG�IRUPDW�ZKLFK
FDQ�EH�ORDGHG�E\�WKH�(GLWRU�$VVHPEOHU�ORDGHU��7KH�FRQGHQVHG�IRUPDW�FDQQRW�EH�ORDGHG�E\�7,�%$6,&�RU
(;7(1'('�%$6,&�ORDGHUV�
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STEP 1. Load SUPER-BUGGER

7KH��6%8*>&@��SURJUDP�LV�UHORFDWDEOH�DQG�FDQ�EH�ORDGHG�WKH�VDPH�ZD\�WKH�7,��'(%8*��SURJUDP�LV
ORDGHG��L�H���WKH�/2$'�$1'�581�2SWLRQ�RQ�WKH�(GLWRU�$VVHPEOHU�RU�ZLWK�&$//�/2$'�)URP�7,�%$6,&
DQG�(;7��%$6,&��7KH�QDPH�RI�WKH�ILOH�WR�/RDG�LV��'6.��6%8*����LI�WKH�GLVNHWWH�LV�LQ�GLVN�GULYH�����(QWHU
WKH�683(5�%8**(5�H[DFWO\�DV�\RX�ZRXOG�HQWHU�7,�'(%8**(5�

,I�HQWHUHG�E\�WKH�(GLWRU�$VVHPEOHU�/RDG�DQG�5XQ�RSWLRQ��WKHQ�6HOHFW�/2$'�$1'�581�IURP�WKH�PHQX
DQG�DW�WKH�SURPSW�

FILE NAME?

(QWHU�WKH�ILOH�QDPH�RI�\RXU�'(9(/230(17�REMHFW�FRGH�SURJUDP�LQ�WKH�IRUPDW��'6.Q�)LOHQDPH��

$IWHU�WKH�ILOH�LV�ORDGHG��WKH�ILOHQDPH�LV�HUDVHG�IURP�WKH�VFUHHQ�DQG�\RX�PD\�ORDG�RWKHU�SURJUDP�PRGXOHV�
7KH�683(5�%8**(5�PRGXOH�VKRXOG�EH�WKH�ODVW�SURJUDP�PRGXOH�ORDGHG��(QWHU�WKH�IROORZLQJ�

DSK1.SBUG    or whatever disk drive has SUPER-BUG

$IWHU�6%8*�LV�ORDGHG��\RX�PD\�SURFHHG�E\�SUHVVLQJ�ENTER�ZLWKRXW�HQWHULQJ�D�ILOHQDPH�

7KH�SURPSW�

PROGRAM NAME?

DSSHDUV�QH[W��\RX�PXVW�HQWHU�WKH�683(5�%8**(5�3URJUDP�ILUVW�LQ�RUGHU�WR�JDLQ�FRQWURO�RYHU�\RXU
GHYHORSPHQW�SURJUDP��6R��HQWHU�

SBUG

:KHQ�LQLWLDOO\�HQWHUHG��WKH�,'�LV�GLVSOD\HG

*** SUPER-BUG  VER 3.1 ***
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STEP 2. Select User screen type.

7KH�PHVVDJH�ZLOO�DVN�\RX�WR�VHOHFW�WKH�W\SH�RI�86(5�VFUHHQ�\RX�DUH�XVLQJ�

*  BIT MAP SCREEN (Y OR N)

3UHVV�N�LI�XVLQJ�WKH�7,�JUDSKLF�VFUHHQV��:KHQ�XVLQJ�WKLV�RSWLRQ�6%8*�ZLOO�VKDUH�WKH�JUDSKLF�VFUHHQ�ZLWK
WKH�XVHU
V�SURJUDP�VFUHHQ�

3UHVV�Y�WR�VHW�XS�VFUHHQ�DGGUHVV�ZKLFK�DOORZV�WKH�XVHU�VFUHHQ�WR�EH�DXWRPDWLFDOO\�UHVWRUHG�WR�%,7�0$3
0RGH�XSRQ�H[LW�IURP�6%8*�LQWR�WKH�XVHU�SURJUDP��7KLV�LV�H[WUHPHO\�KHOSIXO�ZKHQ�GHYHORSLQJ�VRIWZDUH
WKDW�XVHV�GLIIHUHQW�VFUHHQ�PRGHV�WKDQ�WKH�VWDQGDUG�7,�V\VWHP�VFUHHQV��<RX�PD\�XVH�WKH�T�RSWLRQ�WR�IOLS
WR�WKH�XVHU�VFUHHQ�ZKHQ�LQ�6%8*�

,03257$17��<28�&$1127�86(�%,70$3�6&5((1�,)�5811,1*�81'(5�%$6,&�

9'3�6FUHHQ�0HPRU\�0DS�IRU�%,7�0$3�02'(�XQGHU�6%8*

683(5�%8* 86(5 &RQWHQWV

!���� !���� 3$77(51�'(6&5,3725�7$%/(
!�&�� !�&�� 6&5((1�,0$*(�7$%/(
!�%�� !�)�� 635,7(�$775,%87(�7$%/(
!1RW�XVHG !���� 635,7(�'(6&5,37,21�7$%/(
!�%�� !���� &2/25�7$%/(
!�)�� """" 3$%V
!�)�� """" 3$%�%8))(5�72�!�)))

7KH�HLJKW�E\WHV�RI�9'3�:5,7(�21/<�5HJLVWHU�YDOXHV�DUH�ORFDWHG�DW�!������UHODWLYH�WR�ORDGLQJ�DGGUHVV
RI�6%8*��

8VH�WKH�0�RSWLRQ�WR�DOWHU�WKHVH�ORFDWLRQV�DQG�SURYLGH�\RXU�RZQ�9'3�VFUHHQ�ORFDWLRQV�LI�\RX�ZDQW�WR
FKDQJH�VFUHHQ�DGGUHVVHV�LQ�\RXU�SURJUDP���7KH�HQWU\�SRLQW�RI�6%8*�LV�ORFDWHG�DW�!�����UHODWLYH�WR�ORDG
DGGUHVV��

STEP 3. Enter the list device.

7KH�PHVVDJH�ZLOO�LQVWUXFW�\RX�WR�HQWHU�WKH�OLVW�GHYLFH�

ENTER LIST DEVICE

Press ENTER to use the default LIST device of:

RS232.BA=4800
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2U�HQWHU�DQ\�RXWSXW�GHYLFH�VXFK�DV�D�'6.Q�)LOHQDPH�RU�DQ�56����GHYLFH���:KHQ�XVLQJ�%,7�0$3�6FUHHQ
\RX�FDQQRW�XVH�D�',6.�GHYLFH�IRU�RXWSXW�DV�WKH�9'3�DGGUHVVHV�XVHG�IRU�6%8**(5�ZLOO�EH�XVHG�E\�WKH�GLVN
URXWLQHV��

7KLV�GHYLFH�LV�WKHQ�XVHG�IRU�RXWSXW�RQ�WKH�'�XPS��DQG�$�VVHPEOH��FRPPDQGV�RQO\��:LWK�WKH�XVH�RI�WKH
/�LVW��FRPPDQG�\RX�FDQ�VHOHFW�WR�SULQW�D�KDUG�FRS\�RI�PHPRU\�GXPSV�DQG�GLV�DVVHPEO\�OLVWLQJV��,I�QR�KDUG
FRS\�LV�GHVLUHG��\RX�PD\�VNLS�WKLV�SURPSW�E\�SUHVVLQJ�UHWXUQ�ZLWKRXW�HQWHULQJ�D�GHYLFH�QDPH��EXW�\RX
PXVW�DOVR�WXUQ�WKH�/LVW�GHYLFH�2))�%\�XVLQJ�WKH�/�LVW��FRPPDQG�

,I�%,7�0$3�VFUHHQ�LV�QRW�VHOHFWHG��WKHQ�683(5�%8**(5�ZLOO�QRW�VDYH�WKH�VFUHHQ�XSRQ�HQWU\��7KHUHIRUH�
WKH�XVHU�VFUHHQ�LV�XVHG�E\�WKH�6%8*�SURJUDP�WR�GLVSOD\�LWV�PHVVDJHV��+RZHYHU��WKH�VFUHHQ�RIIVHW�ZLOO�EH
DXWRPDWLFDOO\�VHW�IRU�%$6,&�ZKHQ��6%8*��LV�ORDGHG�E\�WKH�%$6,&�ORDGHUV�

STEP 4. Find the entry point of your prog ram.

7R�ILQG�WKH�HQWU\�SRLQW�RI�\RXU�SURJUDP�LQ�PHPRU\��\RX�FDQ�LQVSHFW�WKH�5()�'()�WDEOH�EHJLQQLQJ�DW
!�)%���(DFK���%\WH�WDEOH�HQWU\�KDV�WKH�QDPH�RI�\RXU�SURJUDP�DQG�LWV�'()�HQWU\�DGGUHVV��7KH�ILUVW��
E\WHV�RI�HDFK�WDEOH�HQWU\�FRQWDLQ�WKH�5()�'()�1DPH��DQG�WKH�:25'�IROORZLQJ�LV�WKH�HQWU\�SRLQW�IRU�WKDW
QDPH�

8VH�WKH��0!�RSWLRQ�WR�VFDQ�WKURXJK�WKH�5()�'()�WDEOH�DQG�ORFDWH�WKH�DGGUHVV�ZKHUH�\RXU�SURJUDP�LV
HQWHUHG�

<RX�PXVW�DOVR�GHWHUPLQH�ZKHUH�\RXU�SURJUDP�KDV�EHHQ�ORDGHG��,I�\RX�ORDGHG�\RXU�SURJUDP�ZLWK�WKH
/2$'�DQG�581�2SWLRQ�IURP�WKH�(GLWRU�$VVHPEOHU��DQG�LW�ZDV�WKH�ILUVW�SURJUDP��LW�ZLOO�EH�SODFHG�DW
DGGUHVV�!$�����7KHUHIRUH��LW�ZLOO�EH�KDQG\�WR�HQWHU�DQ�RIIVHW�RU�UHORFDWLRQ�%,$6�LQWR�RQH�RI�WKH�;��<��RU
=�%,$6�ORFDWLRQV�

%HIRUH�\RX�FDQ�DFWXDOO\�(17(5�\RXU�GHYHORSPHQW�SURJUDP��\RX�PXVW�ILUVW�VHW�XS�WKH�:3��3&�DQG�65
PXVW�EH�VHW� IRU�\RXU�SURJUDP��/RFDWH�WKHVH�YDOXHV�IURP�\RXU� OLVWLQJV��WKHQ�DGG�\RXU�%,$6�WR�WKHVH
DGGUHVVHV�DQG�HQWHU�ZLWK�WKH��5!�RSWLRQ�

$W�WKLV�SRLQW�\RX�PD\�HQWHU�\RXU�SURJUDP�E\�WKH��6!�RSWLRQ�RU�WKH��(!�RSWLRQ�WR�VLQJOH�VWHS�WKURXJK
\RXU�SURJUDP�

,03257$17

3ULRU�WR�XVLQJ�WKH��(!�2SWLRQ�\RX�PXVW�SODFH�D�%UHDNSRLQW�LQ�\RXU�SURJUDP�DW�D�SODFH�ZKHUH�\RX�H[SHFW
WR�VWRS��RWKHUZLVH��WKHUH�LV�QR�ZD\�WR�UH�HQWHU�WKH�6%8*�SURJUDP�

%UHDNSRLQWV�DUH�QRW�QHFHVVDU\�ZKHQ�XVLQJ�WKH��6!LQJOH�VWHS�RU��9!DOXH�RSWLRQ�WR�VWHS�WKURXJK�\RXU
SURJUDP�



7(;$6�,167580(176
+20(�&20387(5

78

COMMANDS

A — DIS-ASSEMBLE MACHINE CODE

�7R�GLV�DVVHPEOH�FRGH�DW�FXUUHQW�8VHU�3&�/RFDWLRQ

(17(5�

 A<return>
[<number>]{<return> or <space>}

'LV�DVVHPEOHV�WKH�PDFKLQH�LQVWUXFWLRQV�EHJLQQLQJ�DW�WKH�XVHU�3&�$GGUHVV��,I�D�VLQJOH�SDUDPHWHU�LV�HQWHUHG
LW�LV�WUHDWHG�DV�WKH�QXPEHU�RI�LQVWUXFWLRQV�WR�GLVSOD\�RU�SULQW�

�7R�'LV�DVVHPEOH�FRGH�EHWZHHQ�ORFDWLRQV�VSHFLILHG

(17(5�

 A[<Start Address>{<space> or <,>}<stop address>]

'LV�DVVHPEOHV�WKH�PDFKLQH�LQVWUXFWLRQV�EHJLQQLQJ�ZLWK�WKH�VWDUW�DGGUHVV�HQWHUHG�DQG�FRQWLQXLQJ�WR�WKH
VWRS�DGGUHVV�HQWHUHG�

1RWH���2XWSXW�IURP�WKLV�FRPPDQG�ZLOO�EH�GLUHFWHG�WKH�+$5'�&23<�'(9,&(�LI�WKH�/�LVW��KDV�EHHQ�WXUQHG
21��2WKHUZLVH�WKH�OLVWLQJ�ZLOO�EH�GLVSOD\HG�RQ�WKH�XVHU
V�VFUHHQ�
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D — DUMP MEMORY

�7R�'XPS�FRGH�DW�FXUUHQW�8VHU�3&�/RFDWLRQ

(17(5�

D<return>
D[<number>]{<return> or <space>}

'XPSV�WKH�PHPRU\�'DWD�LQ�+(;�DQG�$6&,,�EHJLQQLQJ�DW�WKH�XVHU�3&�$GGUHVV��,I�D�VLQJOH�SDUDPHWHU�LV
HQWHUHG�LW�LV�WUHDWHG�DV�WKH�QXPEHU�RI�ORFDWLRQV�WR�GLVSOD\�RU�SULQW�

�7R�'XPS�FRGH�EHWZHHQ�ORFDWLRQV�VSHFLILHG

(17(5�

        D[<Start Address>{<space> or <,>}<stop address>]

'XPSV�WKH�PHPRU\�'DWD�LQ�+(;�DQG�$6&,,�EHJLQQLQJ�ZLWK�WKH�VWDUW�DGGUHVV�HQWHUHG�DQG�FRQWLQXLQJ�WR
WKH�VWRS�DGGUHVV�HQWHUHG�

1RWH��2XWSXW�IURP�WKLV�FRPPDQG�ZLOO�EH�GLUHFWHG�WR�WKH�+$5'�&23<�'(9,&(�LI�WKH�/�LVW��KDV�EHHQ
WXUQHG�21��2WKHUZLVH�WKH�OLVWLQJ�ZLOO�EH�GLVSOD\HG�RQ�WKH�XVHU
V�VFUHHQ�
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L — LIST DEVICE TOGGLE

�7R�7RJJOH�WKH�/LVW�GHYLFH�EHWZHHQ�WKH�+DUG�FRS\�GHYLFH�HQWHUHG��DQG�WKH�XVHU�VFUHHQ�GLVSOD\�

(17(5�

L

7KH�FXUUHQW�GLVSRVLWLRQ�LV�GLVSOD\HG�RQ�WKH�VFUHHQ��7R�FKDQJH�FRQGLWLRQV��VLPSO\�UH�HQWHU�WKLV�FRPPDQG�

S — SINGLE STEP

�7R�6WHS�WKURXJK�PDFKLQH�LQVWUXFWLRQV�RQH�DW�D�WLPH�

(17(5�

S

7KH�LQVWUXFWLRQ�ORFDWHG�DW�WKH�XVHU
V�3&�LV�H[HFXWHG�DQG�GLVSOD\HG�RQ�WKH�VFUHHQ�QH[W�WR�LWV�PHPRU\
DGGUHVV��7KH�HIIHFWLYH�MXPS�DGGUHVV�LV�DOVR�VKRZQ�IRU�DOO�-803�LQVWUXFWLRQV�

1RWH���&DUH�PXVW�EH�WDNHQ�ZKHQ�VWHSSLQJ�WKURXJK�9'3�5$0�DFFHVVLQJ��<RX�VKRXOG�DYRLG�WKLV�E\�SODFLQJ
D�EUHDNSRLQW�IROORZLQJ�WKH�9'3�DFFHVV�LQVWUXFWLRQV��<RX�VKRXOG�DOVR�DYRLG�VWHSSLQJ�WKURXJK�*520�FRGH�

T — TRADE SCREEN (BIT MAP MODE ONLY)

�7R�WRJJOH�RU�7UDGH�WKH�XVHU�VFUHHQ�IRU�WKH�683(5�%8**(5�6FUHHQ�

(17(5�

T

7KH�6%8*�VFUHHQ�ZLOO�EH�VZDSSHG�ZLWK�WKH�XVHU�VFUHHQ�21/<�LI�%,7�0$3�PRGH�ZDV�VHOHFWHG�XSRQ�HQWU\
WR�6%8*��(DFK�WLPH�WKH�T�LV�SUHVVHG��WKH�VFUHHQ�ZLOO�WRJJOH�IURP�XVHU�VFUHHQ�WR�6%8*��DQG�UHYHUVH�
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V — VALUE EQUAL

�7R�H[HFXWH�LQ�VORZ�VSHHG�XQWLO�WKH�YDOXH�DW�DGGUHVV�HQWHUHG�LV�HTXDO�WR�WKH�YDOXH�HQWHUHG

(17(5�

V<Address><space> or <,><Value>

7KH�8VHU�SURJUDP�ZLOO�EH�H[HFXWHG�LQ�LQWHUSUHWLYH�PRGH��VORZ�VSHHG��XQWLO�WKH�YDOXH�FRQWDLQHG�DW�WKH
DGGUHVV�VSHFLILHG�LV�HTXDO�WR�WKH�YDOXH�HQWHUHG�RQ�WKH�FRPPDQG�OLQH��:KHQ�WKH�YDOXH�LV�HTXDO��WKH�6%8*
VFUHHQ�LV�UHVWRUHG�DQG�WKH�SURJUDP�ZLOO�EH�KDOWHG�ZLWK�WKH�PHVVDJH��12�%5($.32,176�6(7��

,03257$17��'2�127�(;(&87(�7,�23(5$7,1*�6<67(0�&2'(�81'(5�7+,6�237,21�

,I�8VHU�SURJUDP�PDNHV�DQ\�EUDQFKHV�LQWR�6<67(0�XWLOLWLHV�VXFK�DV�6&$1�RU�*3//1.�URXWLQHV��WKHQ
UHVXOWV�DUH�XQSUHGLFWDEOH�DQG�\RXU�FRPSXWHU�PD\�JR�LQWR�D�FDWDWRQLF�VWDWH�UHTXLULQJ�\RX�WR�SRZHU�2))
WKHQ�EDFN�RQ�WR�UHFRYHU�

7KLV�RSWLRQ�LV�XVHIXO�RQO\�IRU�H[HFXWLQJ�FRGH�ZKLFK�ZLOO�QRW�OHDYH�\RXU�SURJUDP�DUHD�

7+,6�352'8&7�:$6�'(9(/23('�%<�1$9$521(�,1'8675,(6��,)�<28�$5(�,17(5(67('�,1
$1<�2)�7+(,5�27+(5�+$5':$5(�25�62)7:$5(�'(9(/230(17�722/6��:5,7(�72�

1$9$521(�,1'8675,(6��,1&�
����/$:5(1&(�(;35(66:$<������
6811<9$/(��&$������

25�&$//����������������

>7KH�ILOH�+(/3�ZDV�SUREDEO\�WKH�UHVXOW�RI�PLQRU�HGLWLQJ�FKDQJHV�E\�-�3��+RGGLH�RI�WKH�%&6��DQG�LV�DOPRVW
LGHQWLFDO�WR�WKH�+(/3�ILOH�ZULWWHQ�E\�1DYDURQH��7KH�RULJLQDO�KHOS�ILOH�LV�FDOOHG�25,*+(/3�DQG�LV�RQ�WKH
GLVN��7KH�FRQWHQWV�RI�25,*+(/3�DUH�QRW�UHSURGXFHG�KHUH��³(G�@
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Disk 5. TI-Writer and Multiplan Updates

9HUVLRQ� $XWKRU��7,��7RP�.QLJKW
5HTXLUHV��7,:��($��0XOWLSODQ /DQJXDJH� 8SGDWHG�

8SGDWH�ILOHV�IRU�7,�:ULWHU�DQG�0XOWLSODQ��$OVR�72�:ULWHU�ZKLFK�DOORZV�XVH�RI�7,�:ULWHU�ZLWKRXW�WKH
FDUWULGJH�

dskdir. v2.0. 12-dec-96
Disk name               = TIMP&TIWRT
Sectors total           = 360
Sectors used            = 316
Sectors available       = 42
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CHARA1        9 PROGRAM      >022 008
002 >003 EDITA1       33 PROGRAM      >02a 032
003 >004 EDITA2        6 PROGRAM      >04a 005
004 >005 FORMA1       33 PROGRAM      >04f 032
005 >006 FORMA2       15 PROGRAM      >06f 014
006 >007 FORMA4800A   33 PROGRAM      >07d 032
007 >008 FORMA4800B   15 PROGRAM      >09d 014
008 >009 MPBASE       41 PROGRAM      >0ab 040
009 >00a MPCHAR        9 PROGRAM      >0d3 008
010 >00b MPDATA       33 PROGRAM      >0db 032
011 >00c MPINTR       33 PROGRAM      >0fb 032
012 >00d OVERLAY      31 INT/FIX128   >11b 030
013 >00e TKWRITER      3 PROGRAM      >139 002
014 >00f WRITER1      22 DIS/FIX 80   >13b 021



The Cyc: Boston Computer Society Software Library

83

Disk 6. Miscellaneous Routines

9HUVLRQ� $XWKRU��/DZOHVV��7,��RWKHUV
5HTXLUHV��;%��($ /DQJXDJH� 8SGDWHG�

,QFOXGHV�0DVVFRS\�³�D���SDVV�GLVN�FRSLHU��D�GLVN�VHFWRU�HGLWRU�IURP�7,��DQ�LQWHUUXSW�GULYHQ�FORFN�IRU�;%
ZLWK�VRXUFH�FRGH��DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-6
Sectors total           = 360
Sectors used            = 133
Sectors available       = 225
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 D-PATCH      49 DIS/FIX 80 Y >022 048
002 >003 DUMP         11 DIS/FIX 80   >052 010
003 >004 MASS-COPY    17 DIS/FIX 80   >05c 016
004 >005 TI-DIS-ASM   14 DIS/FIX 80   >06c 013
005 >006 TIME          7 DIS/FIX 80   >079 006
006 >007 TIME/S       35 DIS/VAR 80   >07f 034
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Disk 6. Contents of File TIME/S

******************************************************************
* A RELOCATABLE ASSEMBLY LANGUAGE INTERRUPT DRIVEN CLOCK/TIMER   *
* DISASSEMBLED FROM D. L. FITCHHORN'S (305 NAVAJO, KELLER, TX    *
* 76248) AORG PROGRAM WITH MODIFICATIONS BY JAMES S. MCCULLOCH,  *
* 9505 DRAKE AVE., EVANSTON, IL 60203 VERSION 28 AUG 1984        *
*                                                                *
* AFTER CALL LOAD(ING THE OBJECT FILE GENERATED FROM ASSEMBLING  *
* THIS SOURCE CODE, YOU CAN USE IT AS AN ELAPSED TIME COUNTER    *
* BY SIMPLY DOING A CALL LINK("STARTT").  IF YOU WANT TO USE IT  *
* AS A CLOCK, BEFORE DOING THE ABOVE CALL LINK, YOU SHOULD FIRST *
* LOAD SOME DATA AT >2038, PERHAPS BY USING THE FOLLOWING:       *
*      CALL LOAD(8248,A,B,C,D,E,F,G,H,I,J)  WHERE-               *
* A=250 (ALWAYS)   these load the word at >2038->2039 with the   *
* B=206 (ALWAYS)   value >FACE, which is used to flag the fact   *
*                  that there is user inserted data to read.     *
* C=0   (ALWAYS)   these load the next word with the type of     *
* D=13 OR 24       clock you want-either 12 or 24 hour time      *
*                  respectively (yes, that's a 13)               *
* E=0   (ALWAYS)                                                 *
* F=NUMBER REPRESENTING THE HOUR SET (WHAT HOUR DO YOU WANT TO   *
*   START COUNTING FROM? (from 1 to 12 {or 23})                  *
* G=0   (ALWAYS)                                                 *
* H='MINUTES' TO BE SET  (from 0 to 59)                          *
* I=0   (ALWAYS)                                                 *
* J='SECONDS' TO BE SET  (from 0 to 59)                          *
*                                                                *
* IF YOU GET TIRED OF WATCHING IT RELENTLESSLY COUNT, YOU CAN    *
* GET RID OF IT WITH   CALL LINK("STOP")                         *
******************************************************************
       DEF  STARTT,STOP  DEFINES LABELS TO BE PLACED IN REF/DEF TABLE
STATUS EQU  >837C        GPL STATUS REGISTER
VDPWA  EQU  >8C02        VDP WRITE ADDRESS REGISTER-SELECTS PLACE TO
*                        WRITE DATA ON SCREEN. FIRST 2 BITS MUST BE 01.
VDPWD  EQU  >8C00        VDP WRITE DATA REGISTER-DATA PLACED HERE WILL
*                        BE WRITTEN TO SUCCESSIVE BYTES BEGINNING AT
*                        ADDRESS IN VDPWA.
LC     DATA >003C        LOOP COUNTER=60
SL     DATA >0017        SCREEN LOCATION=23
UL     DATA >000D        UPPER LIMITS PERMITTED FOR HOURS
MSB01  DATA >4000        WILL BE USED TO SET FIRST 2 BITS TO 01
* ARRAY USED TO GENERATE DIGITS *
ARR    DATA >0001,>0203,>0405,>0607
       DATA >0809,>1011,>1213,>1415
       DATA >1617,>1819,>2021,>2223
       DATA >2425,>2627,>2829,>3031
       DATA >3233,>3435,>3637,>3839
       DATA >4041,>4243,>4445,>4647
       DATA >4849,>5051,>5253,>5455



The Cyc: Boston Computer Society Software Library

85

       DATA >5657,>5859
SAVRTN DATA 0            AREA TO SAVE RETURN ADDRESS IN
WS     BSS  32           PROGRAM WORKSPACE
***********************************************
* WORKSPACE REGISTERS USED IN THIS PROGRAM    *
* R0=SCREEN LOCATION POINTER                  *
* R1=GENERAL SCRATCHPAD FOR DATA MANIPULATION *
* R2=VDP INTERRUPT COUNTER-DECREMENTED 60X/SEC*
* R3=UPPER LIMIT ALLOWED FOR HOURS            *
* R4=HOURS COUNTER                            *
* R5=MINUTES COUNTER                          *
* R6=SECONDS COUNTER                          *
***********************************************
STARTT MOV  R11,@SAVRTN  SAVE GPL RETURN ADDRESS
       LWPI WS           SWITCH TO PROGRAMS WORKSPACE
       MOV  @LC,R2       LOAD LOOP COUNTER
       MOV  @SL,R0       LOAD SCREEN LOCATION POINTER
       MOV  @>2038,R1    SEE WHAT'S AT >2038
       CI   R1,>FACE     IS IT=>FACE?
       JEQ  LOAD         IF IT IS, THERE IS DATA TO LOAD INTO PROGRAM
       MOV  @UL,R3       IF NOT, LOAD DEFAULT VALUES-UPPER HOURS LIMITS
       CLR  R4           ZERO HOURS COUNTER
       CLR  R5           ZERO MINUTES
       CLR  R6           ZERO SECONDS
       JMP  GOON         'GO TO' REST OF PROGRAM SEGMENT
LOAD   MOV  @>203A,R3    LOAD UPPER HOURS LIMITS-SHOULD BE EITHER 13 OR 24
       MOV  @>203C,R4    LOAD HOUR
       MOV  @>203E,R5    LOAD MINUTES
       MOV  @>2040,R6    LOAD SECONDS
GOON   LI   R1,LOOP      TAKE ADDRESS OF MAIN PROGRAM SEGMENT AND
       MOV  R1,@>83C4    LOAD IT INTO USER DEFINABLE INTERRUPT SERVICE
*                        ROUTINE. ON EACH VDP INTERRUPT (60/SEC), WILL
*                        BRANCH TO ROUTINE WHOSE ADDRESS IS HERE
       CLR  @STATUS      GET READY TO
       LWPI >83E0        RETURN TO GPL TERRITORY
       MOV  @SAVRTN,R11  AND
       B    *R11         GO ON
STOP   CLR @>83C4        CLEAR THE ISR HOOK (NO ROUTINE TO BRANCH TO)
       B    *R11         RETURN
LOOP   MOV  R11,@SAVRTN  SAVE GPL RETURN ADDRESS
       LIMI >0000        DISABLE VDP INTERRUPTS-DON'T BOTHER ME, I'M COUNTING
       LWPI WS           SWITCH TO THIS PROGRAM'S WORKSPACE
       DEC  R2           HAS ONE SECOND (60 VDP INTERRUPTS) GONE BY?
       JNE  EXIT         IF NOT, GO BACK TO GPL
       MOV  @LC,R2       OTHERWISE GO ON, RELOADING LOOP COUNTER
       INC  R6           ONE MORE SECOND
       CI   R6,>003C     HAVE 60 SECONDS GONE BY?
       JNE  WRITE        IF NOT, WRITE ON SCREEN
       CLR  R6           OTHERWISE GO ON, ZEROING SECONDS
       INC  R5           AND ADDING ONE MORE MINUTE.
       CI   R5,>003C     HAVE 60 MINUTES GONE BY?
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       JNE  WRITE        IF NOT, WRITE ON SCREEN
       CLR  R5           OTHERWISE GO ON, ZEROING MINUTES
       INC  R4           AND ADDING ONE MORE HOUR.
       C    R4,R3        IS HOURS COUNTER AT UPPER PERMISSIBLE LIMIT?
       JNE  WRITE        IF NOT, WRITE TO SCREEN
       CLR  R4           IF IT IS, GO ON, ZEROING HOURS
       CI   R3,>0018     IS UPPER HOURS LIMIT SET AT 24?
       JEQ  WRITE        IF SO, WRITE TO SCREEN
       INC  R4           OTHERWISE, WRITE TO SCREEN, BUT MAKE HRS=1
*                        IF NOT 24, THEN UPPER LIMITS=13. THE NEXT HOUR
*                        AFTER 12 ON A CLOCK=1
WRITE  SWPB R0           GET LSB OF R0
       MOVB R0,@VDPWA    AND LOAD IT INTO VDPWA
       SWPB R0           RESTORE R0
       SOC  @MSB01,R0    SET MOST SIGNIFICANT BITS OF R0 TO 01-TELLS VDPWA
*                        TO GET READY TO WRITE DATA.
       MOVB R0,@VDPWA    LOAD THE PREPARED MSB TO VDPWA
       SZC  @MSB01,R0    RESTORE R0
       MOVB @ARR(4),R1   GET HOURS DIGITS FROM ARRAY
       BL   @DIGITS      PRINT HOURS
       BL   @COLON       PRINT COLON
       MOVB @ARR(5),R1   GET MINUTES DIGITS FROM ARRAY
       BL   @DIGITS      PRINT MINUTES
       BL   @COLON       PRINT ANOTHER COLON
       MOVB @ARR(6),R1   GET SECONDS DIGITS FROM ARRAY
       BL   @DIGITS      PRINT SECONDS
       SETO @>83D6       DON'T LET THE SCREEN TIME OUT COUNTER BLANK THE SCREEN
EXIT   LWPI >83E0        RETURN TO GPL TERRITORY
       MOV  @SAVRTN,R11  AND
       B    *R11         GO ON.
* SUBROUTINES *
DIGITS SRL  R1,4         MOVE R1 OVER I NYBBLE
       AI   R1,>9000     ADD APPROPRIATE MASK
       MOVB R1,@VDPWD    WRITE OUT FIRST DIGIT TO SCREEN
       SLA  R1,4         RESTORE R1
       ANDI R1,>0F00     NOW WE ONLY WANT THE SECOND DIGIT
       AI   R1,>9000     ADD MASK VALUE
       MOVB R1,@VDPWD    AND PRINT IT TO SCREEN
       B    *R11         RETURN TO CALLING PROGRAM
COLON  LI   R1,>9A00     MASKED COLON
       MOVB R1,@VDPWD    PRINT IT
       B    *R11         AND RETURN TO CALLING PROGRAM
       END
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Disk 7. Terminal Emulator Pro grams

9HUVLRQ� $XWKRU��7,��RWKHUV
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG�

&ROOHFWLRQ�RI�YDULRXV�WHUPLQDO�HPXODWRUV��6RPH�VXSSRUW�XS�WR�D���.�LQFRPLQJ�WH[W�EXIIHU�DQG�RU�����
EDXG�RSHUDWLRQ��6RXUFH�FRGH�WR�7HUPLQDO�(PXODWRU����

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-7
Sectors total           = 360
Sectors used            = 230
Sectors available       = 128
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >003 T99          73 DIS/VAR 80   >036 072
002 >004 TE12/DOC     20 DIS/VAR 80   >07e 019
003 >005 TE1200       82 DIS/FIX 80   >091 081
004 >002 TERMEX       32 DIS/FIX 80   >022 020 >0e2 011
005 >007 TERMEX/DOC   23 DIS/VAR 80   >0f2 022
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Disk 7. Contents of File T99

*
*    TERMINAL/99 - (C) 1984 Randy Holcomb
*    For non-commercial use only
*    Port 1 - 300 bps, 1 stop bit, even parity
*    Port 2 - 9600 bps, 1 stop bit, odd parity (Printer)
*
*    See the September and October 1984 Issues of Computer Shopper
*    For details about this program and the TMS 9902 ACC.
*
       UNL
       EVEN
       DEF  SFIRST,SLOAD,SLAST
SLOAD  EQU  $
WS     BSS  32           ;WORKSPACE
WS1    BSS  32           ;REGISTER
WS2    BSS  32           ;STORAGE
**********************************
*      DATACOMM CONTROL CODES    *
**********************************
NUL    BYTE >00
SOH    BYTE >01
STX    BYTE >02
ETX    BYTE >03
EOT    BYTE >04
ENQ    BYTE >05
ACK    BYTE >06
BEL    BYTE >07
BS     BYTE >08
HT     BYTE >09
LF     BYTE >0A
VT     BYTE >0B
FF     BYTE >0C
CR     BYTE >0D
SO     BYTE >0E
SI     BYTE >0F
DLE    BYTE >10
DC1    BYTE >11
DC2    BYTE >12
DC3    BYTE >13
DC4    BYTE >14
NAK    BYTE >15
SYN    BYTE >16
ETB    BYTE >17
CAN    BYTE >18
EM     BYTE >19
SUB    BYTE >1A
ESC    BYTE >1B
FS     BYTE >1C
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GS     BYTE >1D
RS     BYTE >1E
US     BYTE >1F
BYTE80 BYTE >80
       LIST
********************************
*      SCREEN WORK AREA        *
********************************
VDPTMP BSS  920          ;STORAGE FOR 23 LINES
SPACES TEXT '                                        '
POSN   DATA >0           ;CURRENT SCREEN POSITION
XPOS   DATA >0           ;POINTER HOLD POS X
YPOS   DATA >0           ;POINTER HOLD POS Y
ALTFLG DATA >0           ;USE ALTERNATE CHARACTER SET
NOKEY  BYTE >FF
SPACE  EQU  >2020
PRNFLG DATA >0
QUIT   BYTE >05
CTLCOD BYTE >80
SCRLEN EQU  23
CHRSLN DATA 40
SCRBUF BSS  920
VDPR1C EQU  >83D4
KBDSEL EQU  >8374
KBD    EQU  >8375
KBDCHR BYTE >0
PREVCH BYTE >0
HAVKEY DATA >2000
       UNL
*******************************************************************
*      TERMINAL/99 RESIDENT CHARACTER SET (WITH DESCENDERS)       *
*******************************************************************
CHRSET DATA >0000,>0000,>0000,>0000          ; (SPACE)
       DATA >1010,>1010,>1000,>1000          ; !
       DATA >2828,>2800,>0000,>0000          ; "
       DATA >2828,>7C28,>7C28,>2800          ; #
       DATA >103C,>5038,>1478,>1000          ; $
       DATA >6464,>0810,>204E,>4E00          ; %
       DATA >0020,>5020,>5448,>3400          ; &
       DATA >0004,>0810,>0000,>0000          ; '
       DATA >0810,>2020,>2010,>0800          ; (
       DATA >1008,>0404,>0408,>1000          ; )
       DATA >0010,>5438,>5410,>0000          ; *
       DATA >0010,>107C,>1010,>0000          ; +
       DATA >0000,>0000,>0010,>1020          ; ,
       DATA >0000,>007C,>0000,>0000          ; -
       DATA >0000,>0000,>0010,>1000          ; .
       DATA >0404,>0810,>2040,>4000          ; /
       DATA >0038,>4C54,>6444,>3800          ; 0
       DATA >0010,>3010,>1010,>3800          ; 1
       DATA >0038,>440C,>3040,>7C00          ; 2
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       DATA >0038,>0418,>0444,>3800          ; 3
       DATA >0018,>2848,>7C08,>0800          ; 4
       DATA >007C,>4078,>0444,>3800          ; 5
       DATA >001C,>2078,>4444,>3800          ; 6
       DATA >007C,>4408,>1020,>2000          ; 7
       DATA >0038,>4438,>4444,>3800          ; 8
       DATA >0038,>4444,>3808,>7000          ; 9
       DATA >0000,>1000,>0010,>0000          ; :
       DATA >0000,>1000,>1010,>2000          ; ; (SEMICOLON)
       DATA >0810,>2040,>2010,>0800          ; <
       DATA >0000,>7C00,>7C00,>0000          ; =
       DATA >2010,>0804,>0810,>2000          ; >
       DATA >3844,>0408,>1000,>1000          ; ?
       DATA >0038,>4454,>5C40,>3C00          ; @
       DATA >0038,>447C,>4444,>4400          ; A
       DATA >0078,>4478,>4444,>7800          ; B
       DATA >0038,>4440,>4044,>3800          ; C
       DATA >0070,>4844,>4448,>7000          ; D
       DATA >007C,>4078,>4040,>7C00          ; E
       DATA >007C,>4078,>4040,>4000          ; F
       DATA >0038,>4440,>4C44,>3C00          ; G
       DATA >0044,>447C,>4444,>4400          ; H
       DATA >0038,>1010,>1010,>3800          ; I
       DATA >001C,>0808,>0848,>3000          ; J
       DATA >0048,>5060,>5048,>4400          ; K
       DATA >0040,>4040,>4040,>7C00          ; L
       DATA >0044,>6C54,>5444,>4400          ; M
       DATA >0044,>6464,>544C,>4400          ; N
       DATA >0038,>4444,>4444,>3800          ; O
       DATA >0078,>4444,>7840,>4000          ; P
       DATA >0038,>4444,>5448,>3400          ; Q
       DATA >0078,>4444,>7848,>4400          ; R
       DATA >003C,>4038,>0404,>7800          ; S
       DATA >007C,>1010,>1010,>1000          ; T
       DATA >0044,>4444,>4444,>3800          ; U
       DATA >0044,>4428,>2810,>1000          ; V
       DATA >0044,>4454,>5454,>2800          ; W
       DATA >0044,>2810,>2844,>4400          ; X
       DATA >0044,>2810,>1010,>1000          ; Y
       DATA >007C,>0408,>1020,>7C00          ; Z
       DATA >3820,>2020,>2020,>3800          ; [
       DATA >4040,>2010,>0804,>0400          ; \
       DATA >3808,>0808,>0808,>3800          ; ]
       DATA >1028,>4410,>1010,>1000          ; ^
       DATA >0000,>0000,>0000,>7C00          ; _
       DATA >0020,>1008,>0000,>0000          ; `
       DATA >0000,>3008,>3848,>3400          ; a
       DATA >0040,>4078,>4444,>7800          ; b
       DATA >0000,>3844,>4044,>3800          ; c
       DATA >0004,>043C,>4444,>3800          ; d
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       DATA >0000,>3844,>7C40,>3C00          ; e
       DATA >0008,>1010,>3810,>1000          ; f
       DATA >0000,>3844,>443C,>0438          ; g
       DATA >0040,>4058,>6444,>4400          ; h
       DATA >0010,>0030,>1010,>3800          ; i
       DATA >0008,>0018,>0808,>4830          ; j
       DATA >0040,>4050,>6050,>4800          ; k
       DATA >0010,>1010,>1010,>1800          ; l
       DATA >0000,>2854,>5454,>4400          ; m
       DATA >0000,>5864,>4444,>4400          ; n
       DATA >0000,>3844,>4444,>3800          ; o
       DATA >0000,>7844,>4478,>4040          ; p
       DATA >0000,>3844,>443C,>0404          ; q
       DATA >0000,>5864,>4040,>4000          ; r
       DATA >0000,>3840,>3804,>7800          ; s
       DATA >0010,>3810,>1010,>0800          ; t
       DATA >0000,>4848,>4848,>3400          ; u
       DATA >0000,>4444,>4428,>1000          ; v
       DATA >0000,>4454,>5454,>2800          ; w
       DATA >0000,>4428,>1028,>4400          ; x
       DATA >0000,>4444,>241C,>0438          ; y
       DATA >0000,>7C08,>1020,>7C00          ; z
       DATA >0810,>1020,>1010,>0800          ; {
       DATA >1010,>1000,>1010,>1000          ; |
       DATA >2010,>1008,>1010,>2000          ; }
       DATA >0000,>2054,>0800,>0000          ; ~
       DATA >003C,>3C3C,>3C3C,>3C00          ; (RUBOUT)
       LIST
*************************************
*      PABs FOR DISK FILES & PIO    *
*************************************
PAB1   EQU  $
OPCODE BYTE >0
DSRST  BYTE >0
BUFADR DATA >0
RECLEN BYTE >0
CHRCNT BYTE >0
RECNBR DATA >0
FLR001 BYTE >0
NAMLEN BYTE 24
FILNAM TEXT 'RS232/2.BA=9600.CR.LF.EC'
DSR1   DATA >0           ;ADDRESS OF 1ST PAB IN VDP RAM
DSR2   DATA >0           ;AND THE SECOND ONE....
DSR3   DATA >0           ;ONE MORE (WHY NOT?)
PRNSIZ BYTE >01
PRNBAD DATA >1900
WRITE  BYTE >03
*****************************************
*      SYSTEM EQUATES AND ADDRESSES     *
*****************************************
       REF  DSRLNK,XMLLNK,VMBW,VMBR,VSBW,KSCAN,GPLLNK,VWTR
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       REF  VSBR
       DEF  T99
GPLWS  EQU  >83E0
STATUS EQU  >837C
KBDATA EQU  >8375
GPLSTS EQU  >83D4        ;GPL STATUS REGISTER
FAC    EQU  >834A        ;FLOATING POINT ACCUMULATOR
VDPWA  EQU  >8C02        ;VDP WRITE ADDRESS
VDPRD  EQU  >8800        ;VDP READ DATA
VDPWD  EQU  >8C00        ;VDP WRITE DATA
VDPSTA EQU  >8802        ;VDP STATUS REGISTER
*****************************************
*      9902 ACC PROGRAMMING DATA        *
*****************************************
ACCBYT BYTE >0           ;CONTROL BYTE
ACCSPD DATA >0           ;SPEED REGISTER
ACUNIT DATA >1           ;UNIT ADDRESS FOR 9902 (CRU)
DUPLEX BYTE >0           ;HALF/FULL DUPLEX FLAG
BD110  DATA 110          ;110 BPS
BD300  DATA 300          ;300 BPS
BD1200 DATA 1200         ;1200 BPS
*****************************************
*      MISCEALLANEOUS FLAGS/TEMP AREAS  *
*****************************************
BREAK  BYTE 187          ;BREAK KEY VALUE
BUFON  BYTE >0           ;IN-MEMORY CAPTURE BUFFER
BUFFER EQU  >C000
BUFST  DATA BUFFER       ;START OF IN-MEMORY BUFFER
BUFEND DATA BUFFER+16384 ;16K BUFFER!
BUFPTR DATA >0           ;CURRENT BUFFER LOCATION POINTER
DSKBUF BSS  256          ;FILE BUFFER FOR UPLOAD/DOWNLOAD
       TITL 'Terminal/99 Routine Vectors'
       PAGE
***************************************************** ***************************
*                                                                            
*
*      ROUTINE VECTORS FOR TERMINAL/99                                       
*
*                                                                            
*
************************************************* *******************************
TSTKEY DATA WS1
       DATA TSTKBD
*
TSTACC DATA WS1
       DATA TST902
*
XMTACC DATA WS1
       DATA XMT902
**************************************************************************
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*                                                                        *
*      INITIALIZATION CODE                                               *
*                                                                        *
**************************************************************************
*                                                                        *
*      FUNCTIONS:                                                        *
*      Clear out VDP memory                                              *
*      Load Small Caps/lowercase character sets                          *
*      Get terminal configuration                                        *
*      Configure RS232/PIOs                                              *
*      go to main routine                                                *
*                                                                        *
**************************************************************************
T99    EQU  $
SFIRST EQU  $
       LWPI WS
       LIMI 0
       LI   R0,>4000
       SWPB R0
       MOVB R0,@VDPWA
       SWPB R0
       MOVB R0,@VDPWA
       LI   R1,>1FFF
       LI   R2,>0000
ZEROVM NOP
       MOVB R2,@VDPWD
       DEC  R1
       JGT  ZEROVM
*
*
       LI   R0,>01F0
       SWPB R0
       MOVB R0,@VDPR1C
       SWPB R0
       BLWP @VWTR
       LI   R0,>0200
       BLWP @VWTR
       LI   R0,>0401
       BLWP @VWTR
       LI   R0,>07F5
       BLWP @VWTR
       LI   R0,>0900     ;SET VDP BASE
       LI   R1,CHRSET    ;POINT TO RESIDENT CHAR SET
       LI   R2,768       ;NBR BYTES IN CHARACTER SET
       BLWP @VMBW        ;MOVE THE CHARACTER SET
*
*      SET UP INVERSE CHARACTER SET...
*
       CLR  R0
       LI   R1,>4C00
       LI   R2,>FF00
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       SWPB R1
       MOVB R1,@VDPWA
       SWPB R1
       MOVB R1,@VDPWA
INV1   NOP
       MOVB R2,@VDPWD
       INC  R0
       CI   R0,>0100
       JLE  INV1
       CLR  R0
       LI   R1,>4D00
       SWPB R1
       MOVB R1,@VDPWA
       SWPB R1
       MOVB R1,@VDPWA
       LI   R2,CHRSET
INV2   NOP
       MOVB *R2+,R3
       INV  R3
       MOVB R3,@VDPWD
       INC  R0
       CI   R0,768
       JLE  INV2
*      ACC CONFIG TEST (REPLACE WITH FULL CODE LATER)
       LI   R12,>1300
       SBO  0
       BL   @SETACC
       LI   R10,>10
FOO    DEC  R10
       JNE  FOO
       SBO  31
       SBZ  13
       LI   R1,>8300
       LDCR R1,8
       LI   R1,>04D0
       LDCR R1,12
       LI   R12,>1380
       SBO  31
       SBZ  13
       LI   R1,>B200
       LDCR R1,8
       LI   R1,52
       LDCR R1,12
       LI   R12,>1300
       SBZ  0
*      OPEN PRINTER
       TITL 'Terminal/99 Main Routine'
       PAGE
****************************************
*      M A I N   R O U T I N E         *
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****************************************
MAIN   BLWP @TSTKEY
       C    R0,@HAVKEY
       JEQ  PUTKEY
       BLWP @TSTACC
       MOV  R0,R0
       JNE  GETACC
       JMP  MAIN
CURSOR CB   @KBDCHR,@CR
       JEQ  MAIN
       CB   @KBDCHR,@BYTE80
       JH   MAIN
       CB   @KBDCHR,@LF
       JEQ  CSRDSP
       CB   @KBDCHR,@BS
       JEQ  CSRDSP
       CB   @KBDCHR,@US
       JLE  MAIN
CSRDSP MOV  @POSN,R0
       CLR  R1
       LI   R1,>8000
       BLWP @VSBW
       JMP  MAIN
*
*
PUTKEY CLR  R0
       MOVB @KBDCHR,@PREVCH
       BL   @GETKBD
       MOVB @KBDCHR,R0
       BLWP @XMTACC
       JMP  CURSOR
*
*
GETACC BL   @GET902
       MOVB R0,@KBDCHR
       BL   @DSPLY
       CB   @KBDCHR,@CR
       JEQ  MAIN
       JMP  CURSOR
*
*
TSTKBD LIMI 2
       LIMI 0
       CLR  *R13
       BLWP @KSCAN
       MOVB @>837C,*R13
       RTWP
*
*
GETKBD MOVB @KBD,@KBDCHR
       CB   @KBDCHR,@QUIT
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       JEQ  BYE
       RT
BYE    CLR  R0
       MOVB R0,@STATUS
       LWPI GPLWS
       B    @>0070
*
*
TST902 LI   R12,>1300
       SBO  0
       BL   @SETACC
       CLR  *R13
       TB   21
       JNE  RCV902
       INC  *R13
RCV902 LI   R12,>1300
       SBZ  0
       RTWP
*
*
GET902 MOV  R11,R10
       LI   R12,>1300
       SBO  0
       BL   @SETACC
       CLR  R0
       STCR R0,8
       SBZ  18
       MOV  R10,R11
       LI   R12,>1300
       SBZ  0
       RT
*
*
XMT902 LI   R12,>1300
       SBO  0
       BL   @SETACC
       SBO  16
WTXBUF TB   22
       JNE  WTXBUF
       LDCR *R13,8
       SBZ  16
       LI   R12,>1300
       SBZ  0
       RTWP
*
SETACC LI   R4,>40
       MPY  @ACUNIT,R4
       AI   R5,>1300
       MOV  R5,R12
       RT
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       TITL 'Terminal/99 Screen Handler'
       PAGE
*****************************************
*      S C R E E N  H A N D L E R       *
*****************************************
*      CHECK FOR STANDARD CONTROL CODES...
*
DSPLY  EQU  $
       MOV  R11,R8
       MOVB @KBDCHR,R0
       ANDI R0,>7FFF
       MOVB R0,@KBDCHR
       CB   @KBDCHR,@DC2
       JEQ  SETPRN
       CB   @KBDCHR,@DC4
       JNE  TSTPRN
       CLR  @PRNFLG
       JMP  CONT
SETPRN INC  @PRNFLG
TSTPRN MOV  @PRNFLG,@PRNFLG
       JEQ  CONT
*      PRINT CHARACTER ON PRINTER
       LI   R12,>1300
       SBO  0
       AI   R12,>0080
       SBO  16
PRNXMT TB   22
       JNE  PRNXMT
       MOVB @KBDCHR,R1
       LDCR R1,8
       SBZ  16
       LI   R12,>1300
       SBZ  0
*
CONT   EQU  $
       CB   @KBDCHR,@BS
       JEQ  BKSPAC
       CB   @KBDCHR,@BEL
       JEQ  BELL
       CB   @KBDCHR,@CR
       JEQ  CARRET
       CB   @KBDCHR,@LF
       JEQ  LNFD
       CB   @KBDCHR,@FF
       JEQ  CLR
*      CB   @KBDCHR,@SI
*      JEQ  SETALT
*      CB   @KBDCHR,@SO
*      JEQ  CLRALT
       CB   @KBDCHR,@ESC
       JEQ  ESCSEQ
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*
*      ISNT A SPECIAL CONTROL CODE...JUST DISPLAY IT...
*
DSPLAY EQU  $
       CB   @KBDCHR,@US
       JLE  ENDDSP
       MOV  @POSN,R6
       AI   R6,>4000
       SWPB R6
       MOVB R6,@VDPWA
       SWPB R6
       MOVB R6,@VDPWA
       NOP
       MOV  @ALTFLG,@ALTFLG
       JNE  ALTDSP
DSP1   MOVB @KBDCHR,@VDPWD  ;AND PLACE IT ON SCREEN...
       MOV  @POSN,R6
       CI   R6,959
       JNE  BUMPX
       BL   @SCROLL
BUMPX  INC  @POSN
       INC  @XPOS
       MOV  @XPOS,R10
       CI   R10,40
       JEQ  FIXPOS
ENDDSP MOV  R8,R11       ;GO AND LOOK FOR MORE...
       RT
FIXPOS INC  @YPOS
       CLR  @XPOS
       JMP  ENDDSP
*
CLR    B    @CLRSCR
ESCSEQ B    @ESCAPE

ALTDSP MOVB @KBDCHR,R0
       ORI  R0,>8000
       MOVB R0,@KBDCHR
       JMP  DSP1
SETALT INC  @ALTFLG
       JMP  ENDDSP
CLRALT DEC  @ALTFLG
       JMP  ENDDSP
*
LNFD   BL   @LNFEED
       JMP  ENDDSP
*
*     SPECIAL ROUTINES...
*
BKSPAC MOV  @POSN,@POSN
       JEQ  BELL
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       MOV  @POSN,R0
       LI   R1,>2000
       BLWP @VSBW
       JEQ  BELL
       DEC  @POSN
       MOV  @XPOS,@XPOS
       JNE  BK1
       LI   R7,40
       DEC  @YPOS
BK1    DEC  @XPOS
       JMP  ENDDSP
*
BELL   CLR  @STATUS
       BLWP @GPLLNK
       DATA >0034
       JMP  ENDDSP
*
*
CARRET EQU  $
       MOV  R8,R10
       CLR  R7
       MOV  @POSN,R8
       MOV  R8,R0
       CLR  R1
       BLWP @VSBR
       SLA  R1,1
       JNE  CR1
       LI   R1,SPACE
       MOV  R8,R0
       BLWP @VSBW
CR1    LI   R9,40
       DIV  R9,R7
       MPY  R9,R7
       MOV  R8,@POSN
       MOV  R10,R8
       JMP  ENDDSP
*
*
LNFEED EQU  $
       CLR  R1
       MOV  @POSN,R0
       BLWP @VSBR
       SLA  R1,1
       JNE  LF1
       MOV  @POSN,R0
       LI   R1,SPACE
       BLWP @VSBW
LF1    A    @CHRSLN,@POSN
       MOV  @POSN,R2
       CI   R2,959
       JLE  BUMPOS
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       MOV  R11,R3
       BL   @SCROLL
       MOV  R3,R11
BUMPOS RT
*
*
SCROLL LI   R0,40         ;LOSE TOP LINE
       LI   R1,SCRBUF     ;POINT TO TEMP RAM
       LI   R2,920        ;FOR LINES 2-24
       BLWP @VMBR         ;MOVE 'EM
       LI   R0,920        ;CLEAR OUT LINE 24
       LI   R1,SPACES     ;SPACE LOCATION
       LI   R2,40         ;# CHARS/LINE
       BLWP @VMBW         ;BLANK THE LINE
       LI   R0,0
       LI   R1,SCRBUF
       LI   R2,920
       BLWP @VMBW         ;MOVE IT BACK...
       S    @CHRSLN,@POSN
       RT
*
*
CLRSCR LI   R0,>4000
       LI   R1,SPACE
       SWPB R0
       MOVB R0,@VDPWA
       SWPB R0
       MOVB R0,@VDPWA
       LI   R2,960
CLRVDP MOVB R1,@VDPWD
       DEC  R2
       JGT  CLRVDP
       CLR  @POSN
       B    @ENDDSP
*
ESCAPE B    @ENDDSP
SLAST  END
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Disk 7. Contents of File TE12/DOC

TE3/DOC

7KH�VR�FDOOHG�7(��HPXODWRU�LV�D�KDOI�ILQLVKHG�SURGXFW�IURP�7,��,W�LV�D�ORQJ�ZD\�IURP�EHLQJ�ILQLVKHG�DQG
WKH�XVHU�VKRXOG�DOORZ�IRU�WKLV��7KH�SURJUDP�VXSSRUWV�QR�VFUHHQ�RU�FXUVRU�SURWRFROV�DQG�FDQ�EH�IODN\�DW
�����EDXG��5XQ�WKH�SURJUDP�IURP�WKH�/2$'�$1'�581�RSWLRQ�DQG�WKH�ILOH�QDPH�LV�7(��RU�7(�&��,W�ZLOO
DXWRPDWLFDOO\�UXQ�

7KLV�YHUVLRQ�RI�7(��KDV�EHHQ�PRGLILHG�E\�-RH�)UHHPDQ�&,6����������WR�PDNH�LW�D�OLWWOH�PRUH�XVDEOH��$
5$0�WUDS��GHO�NH\��DQG�LPSURYHG�EDFNVSDFH�KDYH�EHHQ�DGGHG��7KH�EDFNVSDFH�PRGLILFDWLRQ�LV�WKH�UHDVRQ
IRU�WKH�IOLFNHU�LQ�WKH�FXUVRU��7KH�FXUVRU�LV�DOWHUQDWLQJ�ZLWK�WKH�FKDUDFWHU�WKDW�VKRXOG�EH�LQ�WKH�VSDFH�
2WKHU�IXQFWLRQV�DGGHG�LQFOXGH�D���.�5$0�WUDS��XSORDG�VXSSRUW��SXOVH�GLDOHU�VXSSRUW�IRU�P\�DFRXVWLF
FRXSOHG�PRGHP��ZULWH�IRU�GHWDLOV��DQG�DQ�RQOLQH�OLVW�RI�IXQFWLRQV�E\�WKH�AID�NH\�

6HYHUDO�IXQFWLRQ�NH\V�KDYH�XVHIXO�IXQFWLRQV�

FCTN 1 %DFNVSDFH
FCTN 2 (VFDSH�FKDUDFWHU
FCTN 3 7RJJOH�EHWZHHQ����DQG����FROXPQ�PRGH
FCTN 4 7UDGH�EHWZHHQ�OHIW�DQG�ULJKW�KDOI�RI�VFUHHQ�LQ����FROXPQ�PRGH
FCTN 5 &OHDU�5$0�EXIIHU��UHVHW�EXIIHU�SRLQWHUV�
FCTN 6 2XWSXW�5$0�EXIIHU�FRQWHQWV��\RX�ZLOO�EH�SURPSWHG�IRU�GHYLFH�QDPH�
FCTN 7 /LVW�DOO�RI�WKH�LPSRUWDQW�IXQFWLRQ�DQG�FRQWURO�NH\V�
FCTN 8 6HQG�GLVN�ILOH�WR�KRVW��FDUULDJH�UHWXUQV�FDQ�EH�DGGHG�E\�SURJUDP�
FCTN 9 3XOVH�GLDO�E\�WRJJOLQJ�ELW���RI�56������WR�IOLS�UHOD\��VSHFLDO�KDUGZDUH�

6HYHUDO�FRQWURO�NH\V�DUH�XVHIXO�DOVR�

CTRL H %DFNVSDFH
CTRL . (VFDSH�FKDUDFWHU
CTRL V 'HO�FKDU�IRU�'(&�V\VWHPV
CTRL S 1R�VFUROO�QR�WUDQVODWLRQ�QHHGHG�LQ�HPXODWRU
CTRL Q 6WDUW�VFUROO��QR�WUDQVODWLRQ�QHHGHG�LQ�HPXODWRU

$OO�RI�WKH�DERYH�IXQFWLRQV�DUH�VHOI�H[SODQDWRU\�H[FHSW�IRU�WKH�5$0�EXII�

7KH�5$0�EXIIHU�WUDSV�DOO�LQFRPLQJ�FKDUDFWHUV�XS�WR���.�FKDUV��7KH�EXIIHU�LV�FLUFXODU�VR�WKDW�WKH�ODVW���.
LV�KHOG��,�GRQ
W�UHFRPPHQG�\RX�UHO\�RQ�WKLV�IHDWXUH�ZKHQ�XVLQJ�WKH�5$0�EXIIHU�VLQFH�WKH�FLUFXODU�TXHXH
KDV�QRW�EHHQ�IXOO\�WHVWHG��FCTN 5�ZLOO�FOHDU�WKH�EXIIHU�DQG�,�UHFRPPHQG�\RX�XVH�LW�MXVW�EHIRUH�OLVWLQJ
DQ\WKLQJ�LPSRUWDQW�
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USING THE BUFFER

�� 6LJQ�RQ�WR�WKH�UHPRWH�VLWH
�� 'R�ZKDWHYHU�\RX�ZDQW�XQWLO�\RX�ILQG�VRPHWKLQJ�\RX�ZLVK�WR�VDYH
�� &OHDU�WKH�5$0�EXIIHU
�� +DYH�ZKDWHYHU�WH[W�\RX�ZLVK�WR�VDYH�OLVWHG�WR�\RX
�� /RJ�RII�WKH�UHPRWH�V\VWHP
�� 'XPS�WKH�EXIIHU�XVLQJ�FCTN 6

7KLV�FDQ�VDYH�H[SHQVLYH�FRQQHFW�WLPH�RQ�&,6�DQG�RWKHU�XWLOLWLHV��LI�\RX�RQO\�VWD\�RQ�ORQJ�HQRXJK�WR�OLVW�DQG
WKHQ�ORJ�RII�ZKLOH�GXPSLQJ�WKH�EXIIHU�WR�\RXU�SULQWHU�RU�GLVN�GULYH�

,�UHFRPPHQG�RQO\�XVLQJ�WKH�5$0�EXIIHU�IRU�VDYLQJ�$6&,,�WH[W�ILOHV�

USING UPLOAD

7KH�XSORDG�IXQFWLRQ�ZLOO�VHQG�9$5����7(;7�ILOHV�IURP�WKH�GLVN�WR�WKH�KRVW�VLWH��<RX�FDQ�FKRRVH�WR�KDYH
FDUULDJH�UHWXUQV�DGGHG�DW�WKH�HQG�RI�HDFK�OLQH�RU�\RXU�ILOH�FDQ�KDYH�WKHP�LQ�LW��$QVZHU�Y�DW�SURPSW�WR�KDYH
FDUULDJH�UHWXUQV�DGGHG�WR�WKH�VHQW�ILOH��)LOHV�FUHDWHG�E\�WKH�(�$�HGLWRU�QHHG�WR�KDYH�FDUULDJH�UHWXUQV�DGGHG
WR�WKH�HQG��0RVW�KRVWV�PXVW�KDYH�D�&5�DW�WKH�HQG�RI�HDFK�OLQH�VR�PDNH�VXUH�\RX�KDYH�WKHP�RQH�ZD\�RU�WKH
RWKHU��<RX�ZLOO�QRW�ZDQW�WR�VHQG�ILOHV�WKDW�FRQWDLQ�FDUULDJH�UHWXUQV�DQG�OLQHIHHGV�RQ�HDFK�OLQH��+RVWV�VXFK
DV�&RPSX6HUYH�ZLOO�IUHDN�RXW��$OVR�EODQN�OLQHV�ZLWK�QR�FKDUDFWHUV�LQ�WKHP�FRXOG�FDXVH�SUREOHPV�

METHOD OF UPLOAD

�� 6LJQ�RQ�WR�KRVW
�� 3XW�KRVW�LQ�LQSXW�RU�LQVHUW�PRGH�GHVLJQHG�IRU�WKH�XVHU�WR�MXVW�NHHS�W\SLQJ��(QG�RI�OLQH�LV�VLJQDOHG

E\�&5�
�� 3XVK�FCTN 8�WR�XSORDG�DQG�W\SH�ILOH�QDPH�
�� 3LFN�WKH�DSSURSULDWH�FRQWURO�PHWKRG��9$;V�DQG�PRVW�QHZHU�HTXLSPHQW�VXSSRUW�;21�;2))

SURWRFRO�ZKLFK�LV�IDVWHU�ZKLOH�,%0�VXSSRUWV�QRWKLQJ��7KH\�QHHG�WKH�GHOD\�RSWLRQ�ZKLFK�VKRXOG
EH�ORQJ�HQRXJK�HYHQ�IRU�WKHP�

�� 5HDG�WKH�SDUDJUDSK�DERYH�DQG�GHFLGH�LI�\RX�ZLVK�WR�DGG�&5V�
�� <RX�KDYH�FRQWURO�DJDLQ�ZKHQ�WKH�������ZRUNLQJ��SURPSW�GLVDSSHDUV�
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CONFIGURE FILE

$�FRQILJXUH�ILOH�ZLOO�VHW�XS�WKLV�SURJUDP�DXWRPDWLFDOO\��&UHDWH�WKH�ILOH�ZLWK�WKH�(�$�HGLWRU�DQG�VDYH�LW�
7\SH�LQ�WKH�ILOH�QDPH�DW�WKH��&RQILJXUH�)LOH���SURPSW�DQG�LW�ZLOO�ORDG��<RX�ZLOO�QRW�KDYH�WR�DQVZHU�WKH
XVXDO�ERRW�XS�TXHVWLRQV��7KH�GDWD�LV�DOO�RQ�RQH�OLQH�DQG�LQ�WKH�VDPH�RUGHU�DV�WKH�QRUPDO�SRZHUXS��+HUH
LV�DQ�H[DPSOH�

1 N E 2 1 7 --- for 300 baud, no echo, even parity, port 2,
1 stop bit and 7 data bits.

,�KRSH�WKLV�LV�RI�VRPH�KHOS�WR�WKRVH�KDUG\�VRXOV�ZKR�XVH�WKH�7,�RUSKDQ�
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Disk 7. Contents of File TERMEX/DOC

Terminal Emulator X for 99/4A

E\�6WHYHQ�5��6RVWURP�

7KLV�YHUVLRQ�LV�IRU�XVH�ZLWK�WKH�(GLWRU�$VVHPEOHU�PRGXOH��/DVW�UHYLVLRQ�GDWH����������

7KH�SXUSRVH�RI�WKLV�SURJUDP�LV�WR�FRQYHUW�WKH�����$�FRPSXWHU�WR�D�VPDUW�WHUPLQDO��<RX�FDQ�XVH�SRUWV����
DQG�WKH\�FDQ�E\�FRQILJXUHG�WR�\RXU�QHHG��7R�ORDG�WKH�SURJUDP��JR�WR�WKH�ORDG�DQG�UXQ�PHQX�DQG�W\SH�LQ
'6.��7(50(;��\RX�PD\�XVH�DQ\�GULYH��'6.��'6.����:KHQ�WKH�SURJUDP�LV�ORDGHG��SUHVV�ENTER��:KHQ
WKH�SURPSW�IRU�SURJUDP�QDPH�DSSHDUV��HQWHU�67$57��7KH�WRS�OHYHO�PHQX�VKRXOG�DSSHDU��7KH�PHQX�ZLOO
EH�DV�IROORZV�

0  SELECT LINE LENGTH
1  SELECT RS232 PORT
2  SELECT BAUD RATE
3  SET ECHO ON/OFF
4  SET PARITY
5  SET DATA LENGTH
6  AUTO LINE FEED ON/OFF
7  SET DUPLEX TO FULL/HALF
8  START TERMINAL EMULATOR
9  EXIT

(DFK�LWHP�RI�WKH�WRS�OHYHO�PHQX�KDV�LWV�RZQ�PHQX�H[FHSW�IRU�VHOHFWLRQ���ZKLFK�H[LWV�WKH�SURJUDP��<RX�PD\
UHWXUQ�WR�D�SUHYLRXV�OHYHO�RI�WKH�SURJUDP�DW�DQ\�WLPH�E\�SUHVVLQJ�BACK (FCTN 9) �RU�Escape (CTRL .) �

$OO�RI�WKH�VXE�PHQXV�VKRXOG�EH�VHOI�H[SODQDWRU\��EXW�,�ZLOO�GLVFXVV�VRPH�RI�WKHLU�IHDWXUHV�

/LQH�OHQJWK�LQ�WKLV�YHUVLRQ�FDQ�EH�VHW�WR����RU����FROXPQV��'R�QRW�XVH�WKH����RU����FROXPQ�VHOHFWLRQ
EHFDXVH�WKHVH�VHOHFWLRQV�KDYH�QRW�EHHQ�IXOO\�LPSOHPHQWHG�DQG�WKH�UHVXOW�ZLOO�EH�VWUDQJH��7KH�GHIDXOW�LV���
FROXPQV�

7KH�GHIDXOW�56����SRUW�LV�SRUW��

%DXG�UDWH�FDQ�EH�VHW�LQ���LQFUHPHQWV�IURP�����EDXG�WR�������EDXG��7KLV�YHUVLRQ�FDQQRW�KDQGOH������
EDXG�ZLWKRXW�VRPH�GHOD\�EHWZHHQ�FKDUDFWHUV��,�KDYH�KDG�H[FHOOHQW�VXFFHVV�ZLWK�������EDXG�XVLQJ�7,%8*
ZLWK�WKH�$65�IODJ�VHW��7)�LQ�0$3%8*���$OVR�������EDXG�ZLOO�PLVV�FHUWDLQ�FKDUDFWHUV�RFFDVLRQDOO\��EXW
VWLOO�LV�XVDEOH�IRU�7,%8*�DW�WKLV�EDXG�UDWH��7KH�GHIDXOW�EDXG�UDWH�LV������EDXG�

,I�HFKR�LV�VHW�WR�RQ��DOO�FKDUDFWHUV�UHFHLYHG�ZLOO�EH�HFKRHG�EDFN�WR�WKH�VHQGHU�RQ�WKH�VDPH�SRUW��7KH�GHIDXOW
LV�HFKR�RII�

7KH�GHIDXOW�SDULW\�LV�RGG�
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7KH�GHIDXOW�GDWD�OHQJWK�LV���

,W�VKRXOG�EH�QRWHG�WKDW�LI�WKH�FRQWURO�NH\V�WKDW�KDYH�DQ�$6&,,�FRGH�RI�!���RU�JUHDWHU�ZLOO�QRW�KDYH�WKH
PRVW�VLJQLILFDQW�ELW�WUDQVPLWWHG�LI�WKH�GDWD�OHQJWK�LV�VHW�WR����6HWWLQJ�WKH�GDWD�OHQJWK�WR���ZLOO�DOORZ�WKHVH
FRGHV�WR�EH�WUDQVPLWWHG�FRUUHFWO\�

,I�DXWR�OLQH�IHHG�LV�VHW��D�OLQH�IHHG�LV�SHUIRUPHG�DQ\�WLPH�WKDW�D�FDUULDJH�UHWXUQ��HQWHU��LV�HQFRXQWHUHG��7KH
GHIDXOW�IRU�WKLV�LV�DXWR�OLQH�IHHG�RII�

,Q�IXOO�GXSOH[�PRGH��QR�HQWULHV�PDGH�IURP�WKH�NH\ERDUG�ZLOO�EH�GLVSOD\HG�H[FHSW�IRU�WKH�UROO�XS�DQG�UROO
GRZQ�NH\V��7KH�GHIDXOW�LV�KDOI�GXSOH[��ZKHUH�DOO�NH\ERDUG�HQWULHV�ZLOO�EH�GLVSOD\HG�E\�WKH�SURJUDP�

:KHQ�\RX�SUHVV�8� WR� VWDUW� WKH� WHUPLQDO� HPXODWRU�� WKH�SURPSW� �&OHDU� VFUHHQ�EXIIHU"� �<�1�� ��ZLOO� EH
GLVSOD\HG��:KHQ�WKLV�SURJUDP�LV�ILUVW�ORDGHG��LW�LV�DGYLVDEOH�WR�FOHDU�WKH�EXIIHU��7KH�RSWLRQ�LV�JLYHQ�VR�WKDW
WKH�GDWD�LQ�WKH�EXIIHU�FDQ�EH�DFFHVVHG�HYHQ�LI�WKH�SURJUDP�LV�H[LWHG�DQG�UH�HQWHUHG��,W�LV�DOVR�DGYLVDEOH�WR
FOHDU�WKH�VFUHHQ�EXIIHU�ZKHQ�WKH�OLQH�OHQJWK�KDV�EHHQ�FKDQJHG��7KLV�YHUVLRQ
V�EXIIHU�ZLOO�KROG����SDJHV�LQ
WKH����FROXPQ�OLQH�PRGH�

7KH�FRQWURO�FKDUDFWHUV�DUH�DV�IROORZV�

.(< )81&7,21 &2'( &200(176

CTRL G %(// !�� %HOO�ZLOO�VRXQG
CTRL H %$&.63$&( !��
CTRL J /,1(�)((' !�$
CTRL L )250�)((' !�& :LOO�FOHDU�WKH�VFUHHQ
CTRL M &$55,$*(�5(7851 !�'
CTRL . (6&$3( !�% 5HWXUQ�WR�WKH�SUHYLRXV�OHYHO
FCTN 4 52//�83 3DJH�IRUZDUG��1R�RXWSXW�FRGH
FCTN = 48,7 !�� 5HWXUQ�WR�FRORU�EDU�VFUHHQ
FCTN S /()7�$552: !�� %DFNVSDFH
FCTN D 5,*+7�$552: !�� )RUZDUG�VSDFH�FXUVRU
FCTN X '2:1�$552: !�$ /LQH�IHHG
FCTN E 83�$552: !�% 0RYH�FXUVRU�XS���URZ
FCTN 6 52//�'2:1 3DJH�EDFNZDUG��1R�RXWSXW�FRGH
ENTER &$55,$*(�5(7851 !�'
FCTN 9 %$&. !�) 3HUIRUP�DQ�HVFDSH

:KHQ�LQ�WKH�WHUPLQDO�HPXODWRU�SDUW�RI�WKH�SURJUDP��\RX�PD\�RXWSXW�WKH�HQWLUH�FRQWHQWV�RI�WKH�EXIIHU�WR
DQ\�OHJDO�GHYLFH�ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�&6���7R�GR�WKLV��SUHVV�CTRL O��7KH�SURPSW��6DYH�WR�ILOH��
ZLOO�DSSHDU��<RX�PD\�HQWHU�D�GHYLFH�QDPH�RI�XS�WR���OLQHV�ORQJ��:KHQ�WKH�RXWSXW�LV�FRPSOHWHG��WKH�SUHYLRXV
VFUHHQ�ZLOO�DSSHDU�

1RWH�WKDW�ZKHQ�WKH�VFUHHQ�EXIIHU�LV�IXOO��QR�HUURU�PHVVDJH�LV�SURGXFHG��$W�WKLV�WLPH��WKH�ILUVW�OLQH�HQWHUHG
ZLOO�EH�ZULWWHQ�RYHU�DQG�ZLOO�QRW�EH�EODQNHG�ILUVW�
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Disk 8. TI Basic Games

9HUVLRQ� $XWKRU��2WKHUV��DQG�+RGGLH�
5HTXLUHV��;%�RSWLRQDO /DQJXDJH��7,�%DVLF��;% 8SGDWHG�

,QFOXGHV��'�0D]H��FKHFNHUV��DQLPDO��DQG�FRORU�JXHVV��$OVR���JDPHV�LQ�DVVHPEO\�WKDW�ORDG�IURP�;%��%RPE�
0RXVH��DQG�0D]H�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-8
Sectors total           = 360
Sectors used            = 183
Sectors available       = 175
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 3D-MAZE      39 PROGRAM      >022 038
002 >003 ANIMAL        8 PROGRAM      >048 007
003 >004 BLOCKADE     15 PROGRAM      >04f 014
004 >005 BOMB         14 PROGRAM    Y >05d 013
005 >006 CHECKERS     35 PROGRAM      >06a 034
006 >007 CLR-GUESS    15 PROGRAM      >08c 014
007 >008 LOAD          6 PROGRAM      >09a 005
008 >009 LOADBOMB      9 DIS/FIX 80 Y >09f 008
009 >00a LOADMAZE      9 DIS/FIX 80 Y >0a7 008
010 >00b LOADMOUS      9 DIS/FIX 80 Y >0af 008
011 >00c MAZE         11 PROGRAM    Y >0b7 010
012 >00d MOUS         13 PROGRAM    Y >0c1 012
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Disk 9. TI-Forth Source Code — Disk 1

9HUVLRQ� $XWKRU��7,
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG�

6RXUFH�FRGH�WR�7,�)RUWK��9HU\�XVHIXO�IRU��ERUURZLQJ�URXWLQHV�IURP�IRU�\RXU�RZQ�DVVHPEO\�SURJUDPV�

dskdir. v2.0. 12-dec-96
Disk name               = 03NOV82  
Sectors total           = 360
Sectors used            = 250
Sectors available       = 108
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 ASMSRC        2 DIS/VAR 80   >022 001
002 >003 ASMSRC1      58 DIS/VAR 80   >023 057
003 >004 ASMSRC2      73 DIS/VAR 80   >05c 072
004 >005 ASMSRC3      64 DIS/VAR 80   >0a4 063
005 >006 FORTH2       53 DIS/FIX 80   >0e3 052
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Disk 9. Contents of File ASMSRC

       COPY "DSK2.ASMSRC1"
       COPY "DSK2.ASMSRC2"
       COPY "DSK2.ASMSRC3"
       END
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Disk 9. Contents of File ASMSRC1

TEMP0  EQU  0
TEMP1  EQU  1
TEMP2  EQU  2
TEMP3  EQU  3
TEMP4  EQU  4
TEMP5  EQU  5
TEMP6  EQU  6
TEMP7  EQU  7
U      EQU  8
SP     EQU  9
W      EQU  10
LINK   EQU  11
CRU    EQU  12
IP     EQU  13
R      EQU  14
NEXT   EQU  15
*
**********************************************************************
DODOES EQU  >832E
DOCOL  EQU  >8334
$NEXT  EQU  >833A
DOEXEC EQU  >833C
$SEMIS EQU  >8340
**********************************************************************
*
FF9900 LI   IP,COLD+2
       MOV  @$U0(TEMP1),U
       MOV  TEMP1,@$UCONS(U)
       MOV  @$UCONS(U),TEMP1
       MOV  @$S0(TEMP1),SP
       MOV  @$R0(TEMP1),R
       MOV  @$U0(TEMP1),U
       MOV  U,@$U0(U)
       LI   NEXT,$NEXT
       B    *NEXT
*
*
*** EXECUTE ***
       DATA >0
L1000  DATA >8745,>5845,>4355,>54C5
EXECUT DATA $+2
       MOV  *SP+,W
       B    @DOEXEC
*
*
*** LIT ***
       DATA L1000
L1001  DATA >834C,>49D4
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LIT    DATA $+2
       DECT SP
       MOV  *IP+,*SP
       B    *NEXT
*
*
*** BRANCH ***
       DATA L1001
L1002  DATA >8642,>5241,>4E43,>48A0
BRANCH DATA $+2
BRAN2  A    *IP,IP
       B    *NEXT
*
*
*** 0BRANCH ***
       DATA L1002
L1003  DATA >8730,>4252,>414E,>43C8
ZBRAN  DATA $+2
       MOV  *SP+,TEMP1
       JEQ  ZBRAN1
       INCT IP
       B    *NEXT
ZBRAN1 A    *IP,IP
       B    *NEXT
*
*
*** (OF) ***
       DATA L1003
L1004  DATA >8428,>4F46,>29A0
POF    DATA $+2
       C    *SP+,*SP
       JNE  POF1
       INCT SP
       INCT IP
       B    *NEXT
POF1   A    *IP,IP
       B    *NEXT
*
*
*** (LOOP) ***
       DATA L1004
L1005  DATA >8628,>4C4F,>4F50,>29A0
PLOOP  DATA $+2
       INC  *R
       C    *R,@2(R)
       JLT  PLOOPA
       AI   R,4
       INCT IP
       B    *NEXT
PLOOPA A    *IP,IP
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       B    *NEXT
*
*
*** (+LOOP) ***
       DATA L1005
L1006  DATA >8728,>2B4C,>4F4F,>50A9
PPLOOP DATA $+2
       MOV  *SP+,TEMP1
       A    TEMP1,*R
       MOV  TEMP1,TEMP1
       JLT  PLOOP2
PLOOP1 C    *R,@2(R)
       JLT  PLOOP3
       AI   R,4
       INCT IP
       B    *NEXT
PLOOP2 C    *R,@2(R)
       JGT  PLOOP3
       AI   R,4
       INCT IP
       B    *NEXT
PLOOP3 A    *IP,IP
       B    *NEXT
*
*
*** (DO) ***
       DATA L1006
L1007  DATA >8428,>444F,>29A0
PDO    DATA $+2
       AI   R,-4
       MOV  *SP+,*R
       MOV  *SP+,@2(R)
       B    *NEXT
*
*
*** I ***
       DATA L1007
L1008  DATA >81C9
I      DATA $+2
       DECT SP
       MOV  *R,*SP
       B    *NEXT
*
*
*** J ***
       DATA L1008
J1008  DATA >81CA
J      DATA $+2
       DECT SP
       MOV  @4(R),*SP
       B    *NEXT



7(;$6�,167580(176
+20(�&20387(5

112

*
*
*** DIGIT ***
       DATA J1008
L1009  DATA >8544,>4947,>49D4
DIGIT  DATA $+2
       MOV  *SP+,TEMP1
       MOV  *SP,TEMP2
       AI   TEMP2,->0030
       CI   TEMP2,10
       JL   DIGIT1
       AI   TEMP2,-7
       CI   TEMP2,10
       JHE  DIGIT1
DIGIT2 CLR  *SP
       B    *NEXT
DIGIT1 C    TEMP2,TEMP1
       JHE  DIGIT2
       MOV  TEMP2,*SP
       DECT  SP
       SETO *SP
       NEG  *SP
       B    *NEXT
*
*
*** (FIND) ***
       DATA L1009
L100A  DATA >8628,>4649,>4E44,>29A0
PFIND  DATA $+2
       MOV  *SP,TEMP1
       JEQ  PFIND4
PFIND1 MOV  TEMP1,TEMP2
       MOV  @2(SP),TEMP3
       MOVB *TEMP2+,W
       ANDI W,>3F00
       CB   W,*TEMP3+
       JNE  PFIND3
PFIND2 MOVB *TEMP2+,W
       JLT  PFIND5
       CB   W,*TEMP3+
       JEQ  PFIND2
PFIND3 MOV  @-2(TEMP1),TEMP1
       JNE  PFIND1
PFIND4 INCT SP
       CLR  *SP
       B    *NEXT
PFIND5 ANDI W,>7F00
       CB   W,*TEMP3
       JNE  PFIND3
       INCT TEMP2
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       MOV  TEMP2,@2(SP)
       CLR  *SP
       MOVB *TEMP1,@1(SP)
       DECT SP
       SETO *SP
       NEG  *SP
       B    *NEXT
*
*
*** ENCLOSE ***
       DATA L100A
L100B  DATA >8745,>4E43,>4C4F,>53C5
ENCLOS DATA $+2
       MOV  *SP+,TEMP1
       MOV  *SP,TEMP2
       SWPB TEMP1
       SETO TEMP3
ENCL1  INC  TEMP3
       CB   TEMP1,*TEMP2+
       JEQ  ENCL1
       DEC  TEMP2
       AI   SP,-6
       MOV  TEMP3,@4(SP)
       MOV  TEMP3,*SP
       INC  TEMP3
       MOV  TEMP3,@2(SP)
       MOVB *TEMP2,W
       JNE  ENCL4
       B    *NEXT
ENCL4  INC  TEMP2
ENCL2  MOV  TEMP3,@2(SP)
       MOVB *TEMP2,W
       JEQ  ENCL3
       INC  TEMP3
       CB   TEMP1,*TEMP2+
       JNE  ENCL2
ENCL3  MOV  TEMP3,*SP
       B    *NEXT
*
*
*** kEY ***
       DATA L100B
L100C  DATA >836B,>45D9
KE     DATA $+2
       LI   TEMP1,-2
       MOV  @$SYS(U),LINK
       BL   *LINK
       DECT SP
       MOV  TEMP0,*SP
       B    *NEXT
*
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*
*** KEY ***
       DATA L100C
L100CX DATA >834B,>45D9
KEY    DATA DOCOL,KE,LIT,>7F,AND,SEMIS
*
*
*** KEY8 ***
       DATA L100CX
L100CY DATA >844B,>4559,>38A0
KEY8   DATA DOCOL,KE,SEMIS
*
*
*** EMIT ***
       DATA L100CY
L100D  DATA >8445,>4D49,>54A0
EMIT   DATA $+2
       MOV  *SP+,TEMP2
       ANDI TEMP2,>007F
       LI   TEMP1,-4
       MOV  @$SYS(U),LINK
       BL   *LINK
       INC  @$OUT(U)
       B    *NEXT
*
*
*** EMIT8 ***
       DATA L100D
L100DX DATA >8545,>4D49,>54B8
EMIT8  DATA $+2
       MOV  *SP+,TEMP2
       ANDI TEMP2,>00FF
       LI   TEMP1,-4
       MOV  @$SYS(U),LINK
       BL   *LINK
       INC  @$OUT(U)
       B    *NEXT
*
*
*** CR ***
       DATA L100DX
L100E  DATA >8243,>52A0
CR     DATA $+2
       LI   TEMP1,-6
       MOV  @$SYS(U),LINK
       BL   *LINK
       B    *NEXT
*
*
*** ?TERMINAL ***
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       DATA L100E
L100F  DATA >893F,>5445,>524D,>494E,>41CC
QTERM  DATA $+2
       LI   TEMP1,-8
       MOV  @$SYS(U),LINK
       BL   *LINK
       DECT SP
       MOV  TEMP0,*SP
       B    *NEXT
*
*
*** ?KEY ***
       DATA L100F
L1010  DATA >843F,>4B45,>59A0
QKEY   DATA $+2
       LI   TEMP1,-10
       MOV  @$SYS(U),LINK
       BL   *LINK
       ANDI TEMP0,>007F
       DECT SP
       MOV  TEMP0,*SP
       B    *NEXT
*
*
*** ?KEY8 ***
       DATA L1010
L1010X DATA >853F,>4B45,>59B8
QKEY8  DATA $+2
       LI   TEMP1,-10
       MOV  @$SYS(U),LINK
       BL   *LINK
       ANDI TEMP0,>00FF
       DECT SP
       MOV  TEMP0,*SP
       B    *NEXT
*
*
*** GOTOXY ***
       DATA L1010X
L1011  DATA >8647,>4F54,>4F58,>59A0
GOTOXY DATA $+2
       MOV  *SP+,TEMP3
       MOV  *SP+,TEMP2
       LI   TEMP1,-12
       MOV  @$SYS(U),LINK
       BL   *LINK
       B    *NEXT
*
*
*** WDISK ***
       DATA L1011
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L1012  DATA >8557,>4449,>53CB
WDISK  DATA $+2
       LI   TEMP1,-14
       MOV  *SP+,TEMP3
       MOV  *SP+,TEMP2
       MOV  *SP,TEMP4
       MOV  @$SYS(U),LINK
       BL   *LINK
       MOV  TEMP0,*SP
       B    *NEXT
*
*
*** RDISK ***
       DATA L1012
L1013  DATA >8552,>4449,>53CB
RDISK  DATA $+2
       LI   TEMP1,-16
       MOV  *SP+,TEMP3
       MOV  *SP+,TEMP2
       MOV  *SP,TEMP4
       MOV  @$SYS(U),LINK
       BL   *LINK
       MOV  TEMP0,*SP
       B    *NEXT
*
*
*** DRIVE ***
       DATA L1013
L1014  DATA >8544,>5249,>56C5
DRIVE  DATA $+2
       MOV  *SP+,TEMP2
       LI   TEMP1,-18
       MOV  @$SYS(U),LINK
       BL   *LINK
       MOV  TEMP0,@$OFFST(U)
       B    *NEXT
*
*
*** CMOVE ***
       DATA L1014
L1015  DATA >8543,>4D4F,>56C5
CMOVE  DATA $+2
       MOV  *SP+,TEMP1
       MOV  *SP+,TEMP2
       MOV  *SP+,TEMP3
       MOV  TEMP1,TEMP1
       JEQ  CMOVE2
CMOVE1 MOVB *TEMP3+,*TEMP2+
       DEC  TEMP1
       JNE  CMOVE1
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CMOVE2 B    *NEXT
*
*
*** MOVE ***
       DATA L1015
A1000  DATA >844D,>4F56,>45A0
MOVE   DATA $+2
       MOV  *SP+,TEMP1
       MOV  *SP+,TEMP2
       MOV  *SP+,TEMP3
       MOV  TEMP1,TEMP1
       JEQ  MOVE2
MOVE1  MOV  *TEMP3+,*TEMP2+
       DEC  TEMP1
       JNE  MOVE1
MOVE2  B    *NEXT
*
*
*** SWPB ***
       DATA A1000
A1001  DATA >8453,>5750,>42A0
SWPB   DATA $+2
       SWPB *SP
       B    *NEXT
*
*
*** SRL ***
       DATA A1001
A1002  DATA >8353,>52CC
SRL    DATA $+2
       MOV  *SP+,TEMP0
       MOV  *SP,TEMP1
       SRL  TEMP1,0
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** SLA ***
       DATA A1002
A1003  DATA >8353,>4CC1
SLA    DATA $+2
       MOV  *SP+,TEMP0
       MOV  *SP,TEMP1
       SLA  TEMP1,0
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** SRA ***
       DATA A1003
A1004  DATA >8353,>52C1
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SRA    DATA $+2
       MOV  *SP+,TEMP0
       MOV  *SP,TEMP1
       SRA  TEMP1,0
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** SRC ***
       DATA A1004
A1005  DATA >8353,>52C3
SRC    DATA $+2
       MOV  *SP+,TEMP0
       MOV  *SP,TEMP1
       SRC  TEMP1,0
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** U* ***
       DATA A1005
L1016  DATA >8255,>2AA0
MULT   DATA $+2
       MOV  *SP+,TEMP2
       MPY  *SP,TEMP2
       MOV  TEMP3,*SP
       DECT SP
       MOV  TEMP2,*SP
       B    *NEXT
*
*
*** U/ ***
       DATA L1016
L1017  DATA >8255,>2FA0
DIV    DATA $+2
       MOV  @2(SP),TEMP2
       MOV  @4(SP),TEMP3
       DIV  *SP+,TEMP2
       MOV  TEMP2,*SP
       MOV  TEMP3,@2(SP)
       B    *NEXT
*
*
*** AND ***
       DATA L1017
L1018  DATA >8341,>4EC4
AND    DATA $+2
       INV  *SP
       SZC  *SP+,*SP
       B    *NEXT
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*
*
*** OR ***
       DATA L1018
L1019  DATA >824F,>52A0
OR     DATA $+2
       SOC  *SP+,*SP
       B    *NEXT
*
*
*** XOR ***
       DATA L1019
L101A  DATA >8358,>4FD2
XOR    DATA $+2
       MOV  *SP+,TEMP1
       XOR  *SP,TEMP1
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** SP@ ***
       DATA L101A
L101B  DATA >8353,>50C0
SPAT   DATA $+2
       DECT SP
       MOV  SP,*SP
       INCT *SP
       B    *NEXT
*
*
*** SP! ***
       DATA L101B
L101C  DATA >8353,>50A1
SPSTOR DATA $+2
       MOV  @$S0(U),SP
       B    *NEXT
*
*
*** RP! ***
       DATA L101C
L101D  DATA >8352,>50A1
RSTOR  DATA $+2
       MOV  @$R0(U),R
       B    *NEXT
*
*
*** ;S ***
       DATA L101D
L101E  DATA >823B,>53A0
SEMIS  DATA $SEMIS
*
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*
*** LEAVE ***
       DATA L101E
L101F  DATA >854C,>4541,>56C5
LEAVE  DATA $+2
       MOV  *R,@2(R)
       B    *NEXT
*
*
*** >R ***
       DATA L101F
L1020  DATA >823E,>52A0
TOR    DATA $+2
       DECT R
       MOV  *SP+,*R
       B    *NEXT
*
*
*** R> ***
       DATA L1020
L1021  DATA >8252,>3EA0
FROMR  DATA $+2
       DECT SP
       MOV  *R+,*SP
       B    *NEXT
*
*
*** R ***
       DATA L1021
L1022  DATA >81D2
RR     DATA $+2
       DECT SP
       MOV  *R,*SP
       B    *NEXT
*
*
*** U ***
       DATA L1022
L1023  DATA >81D5
UU     DATA $+2
       DECT SP
       MOV  U,*SP
       B    *NEXT
*
*
*** 0= ***
       DATA L1023
L1024  DATA >8230,>3DA0
ZEQU   DATA $+2
       MOV  *SP,TEMP1
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       JEQ  ZEQUTR
       CLR  *SP
       B    *NEXT
ZEQUTR SETO *SP
       NEG  *SP
       B    *NEXT
*
*
*** 0< ***
       DATA L1024
L1025  DATA >8230,>3CA0
ZLESS  DATA $+2
       MOV  *SP,TEMP1
       JLT  PUSHTR
PUSHFL CLR  *SP
       B    *NEXT
PUSHTR SETO *SP
       NEG  *SP
       B    *NEXT
*
*
*** + ***
       DATA L1025
L1026  DATA >81AB
PLUS   DATA $+2
       A    *SP+,*SP
       B    *NEXT
*
*
*** D+ ***
       DATA L1026
L1027  DATA >8244,>2BA0
DPLUS  DATA $+2
       A    *SP+,@2(SP)
       A    *SP+,@2(SP)
       JNC  DPLUS1
       INC  *SP
DPLUS1 B    *NEXT
*
*
*** MINUS ***
       DATA L1027
L1028  DATA >854D,>494E,>55D3
MINUS  DATA $+2
       NEG  *SP
       B    *NEXT
*
*
*** DMINUS ***
       DATA L1028
L1029  DATA >8644,>4D49,>4E55,>53A0
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DMINUS DATA $+2
       INV  @2(SP)
       INV  *SP
       INC  @2(SP)
       JNC  DM1
       INC  *SP
DM1    B    *NEXT
*
*
*** OVER ***
       DATA L1029
L102A  DATA >844F,>5645,>52A0
OVER   DATA $+2
       DECT SP
       MOV  @4(SP),*SP
       B    *NEXT
*
*
*** DROP ***
       DATA L102A
L102B  DATA >8444,>524F,>50A0
DROP   DATA $+2
       INCT SP
       B    *NEXT
*
*
*** SWAP ***
       DATA L102B
L102C  DATA >8453,>5741,>50A0
SWAP   DATA $+2
       MOV  *SP,TEMP1
       MOV  @2(SP),*SP
       MOV  TEMP1,@2(SP)
       B    *NEXT
*
*
*** DUP ***
       DATA L102C
L102D  DATA >8344,>55D0
DUP    DATA $+2
       DECT SP
       MOV  @2(SP),*SP
       B    *NEXT
*
*
*** +! ***
       DATA L102D
L102E  DATA >822B,>21A0
PSTORE DATA $+2
       MOV  *SP+,TEMP1



The Cyc: Boston Computer Society Software Library

123

       A    *SP+,*TEMP1
       B    *NEXT
*
*
*** TOGGLE ***
       DATA L102E
L102F  DATA >8654,>4F47,>474C,>45A0
TOGGLE DATA $+2
       MOV  *SP+,TEMP1
       MOV  *SP+,TEMP2
       MOVB *TEMP2,TEMP3
       SWPB TEMP1
       XOR  TEMP1,TEMP3
       MOVB TEMP3,*TEMP2
       B    *NEXT
*
*
*** @ ***
       DATA L102F
L1030  DATA >81C0
AT     DATA $+2
       MOV  *SP,TEMP1
       MOV  *TEMP1,*SP
       B    *NEXT
*
*
*** C@ ***
       DATA L1030
L1031  DATA >8243,>40A0
CAT    DATA $+2
       MOV  *SP,TEMP1
       MOVB *TEMP1,TEMP1
       SRL  TEMP1,8
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** ! ***
       DATA L1031
L1032  DATA >81A1
STORE  DATA $+2
       MOV  *SP+,TEMP1
       MOV  *SP+,*TEMP1
       B    *NEXT
*
*
*** C! ***
       DATA L1032
L1033  DATA >8243,>21A0
CSTORE DATA $+2
       MOV  *SP+,TEMP1



7(;$6�,167580(176
+20(�&20387(5

124

       MOVB @1(SP),*TEMP1
       INCT SP
       B    *NEXT
*
*
*** 1+ ***
       DATA L1033
L1034  DATA >8231,>2BA0
ONEP   DATA $+2
       INC  *SP
       B    *NEXT
*
*
*** 2+ ***
       DATA L1034
L1035  DATA >8232,>2BA0
TWOP   DATA $+2
       INCT *SP
       B    *NEXT
*
*
*** 1- ***
       DATA L1035
L1035A DATA >8231,>2DA0
ONEM   DATA $+2
       DEC  *SP
       B    *NEXT
*
*
*** 2- ***
       DATA L1035A
L1035B DATA >8232,>2DA0
TWOM   DATA $+2
       DECT *SP
       B    *NEXT
*
*
*** - ***
       DATA L1035B
L1036  DATA >81AD
SUB    DATA $+2
       S    *SP+,*SP
       B    *NEXT
*
*
*** =CELLS ***
       DATA L1036
L1037  DATA >863D,>4345,>4C4C,>53A0
ECELLS DATA $+2
       MOV  *SP,TEMP1
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       INC  TEMP1
       ANDI TEMP1,>FFFE
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** S->D ***
       DATA L1037
L1038  DATA >8453,>2D3E,>44A0
STOD   DATA $+2
       SETO TEMP1
       MOV  *SP,TEMP2
       JLT STOD1
       CLR  TEMP1
STOD1  DECT SP
       MOV  TEMP1,*SP
       B    *NEXT
*
*
*** ABS ***
       DATA L1038
L1039  DATA >8341,>42D3
ABS    DATA $+2
       ABS  *SP
       B    *NEXT
*
*
*** MIN ***
       DATA L1039
L103A  DATA >834D,>49CE
MIN    DATA $+2
       C    @2(SP),*SP
       JLT  MIN1
       MOV  *SP,@2(SP)
MIN1   INCT SP
       B    *NEXT
*
*
*** MAX ***
       DATA L103A
L103B  DATA >834D,>41D8
MAX    DATA $+2
       C    *SP,@2(SP)
       JLT  MAX1
       MOV  *SP,@2(SP)
MAX1   INCT SP
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Disk 9. Contents of File ASMSRC2

       B    *NEXT
*
*
*** U< ***
       DATA L103B
L103C  DATA >8255,>3CA0
ULESS  DATA $+2
       MOV  *SP+,TEMP2
       MOV  *SP,TEMP1
       CLR  *SP
       C    TEMP1,TEMP2
       JHE  ULESS1
       INC  *SP
ULESS1 B    *NEXT
*
*
*** 0 ***
       DATA L103C
L103F  DATA >81B0
ZERO   DATA DOCON,>0
*
*** 1 ***
       DATA L103F
L1040  DATA >81B1
ONE    DATA DOCON,>1
*
*** 2 ***
       DATA L1040
L1041  DATA >81B2
TWO    DATA DOCON,>2
*
*** 3 ***
       DATA L1041
L1042  DATA >81B3
THREE  DATA DOCON,>3
*
*** BL ***
       DATA L1042
L1043  DATA >8242,>4CA0
BL     DATA DOCON,>20
*
*** UCONS$ ***
       DATA L1043
L1044  DATA >8655,>434F,>4E53,>24A0
UCONS$ DATA DOUSER,>6
*
*** S0 ***
       DATA L1044
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L1045  DATA >8253,>30A0
S0     DATA DOUSER,>8
*
*** R0 ***
       DATA L1045
L1046  DATA >8252,>30A0
RR0    DATA DOUSER,>A
*
*** U0 ***
       DATA L1046
L1047  DATA >8255,>30A0
U0     DATA DOUSER,>C
*
*** TIB ***
       DATA L1047
L1048  DATA >8354,>49C2
TIB    DATA DOUSER,>E
*
*** WIDTH ***
       DATA L1048
L1049  DATA >8557,>4944,>54C8
WIDTH  DATA DOUSER,>10
*
*** DP ***
       DATA L1049
L104A  DATA >8244,>50A0
DP     DATA DOUSER,>12
*
*** SYS$ ***
       DATA L104A
L104B  DATA >8453,>5953,>24A0
SYS$   DATA DOUSER,>14
*
*** CURPOS ***
       DATA L104B
L104C  DATA >8643,>5552,>504F,>53A0
TERM$  DATA DOUSER,>16
*
*** INTLNK ***
       DATA L104C
L104D  DATA >8649,>4E54,>4C4E,>4BA0
DISK$  DATA DOUSER,>18
*
*** WARNING ***
       DATA L104D
L104E  DATA >8757,>4152,>4E49,>4EC7
WARNIN DATA DOUSER,>1A
*
*** C/L$ ***
       DATA L104E
L104F  DATA >8443,>2F4C,>24A0
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CL$    DATA DOUSER,>1C
*
*** FIRST$ ***
       DATA L104F
L1050  DATA >8646,>4952,>5354,>24A0
FIRST$ DATA DOUSER,>1E
*
*** LIMIT$ ***
       DATA L1050
L1051  DATA >864C,>494D,>4954,>24A0
LIMIT$ DATA DOUSER,>20
*
*** B/BUF$ ***
       DATA L1051
L1052  DATA >8642,>2F42,>5546,>24A0
BBUF$  DATA DOUSER,>22
*
*** B/SCR$ ***
       DATA L1052
L1053  DATA >8642,>2F53,>4352,>24A0
BSCR$  DATA DOUSER,>24
*
*** DISK_LO ***
       DATA L1053
X0001  DATA >8744,>4953,>4B5F,>4CCF
       DATA DOUSER,>26
*
*** DISK_HI ***
       DATA X0001
X0002  DATA >8744,>4953,>4B5F,>48C9
       DATA DOUSER,>28
*
*** DISK_SIZE ***
       DATA X0002
X0003  DATA >8944,>4953,>4B5F,>5349,>5AC5
       DATA DOUSER,>2A
*
*** DISK_BUF ***
       DATA X0003
X0004  DATA >8844,>4953,>4B5F,>4255,>46A0
       DATA DOUSER,>2C
*
*** PABS ***
       DATA X0004
X0005  DATA >8450,>4142,>53A0
       DATA DOUSER,>2E
*
*** SCRN_WIDTH ***
       DATA X0005
X0006  DATA >8A53,>4352,>4E5F,>5749,>4454,>48A0
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       DATA DOUSER,>30
*
*** SCRN_START ***
       DATA X0006
X0007  DATA >8A53,>4352,>4E5F,>5354,>4152,>54A0
       DATA DOUSER,>32
*
*** SCRN_END ***
       DATA X0007
X0008  DATA >8853,>4352,>4E5F,>454E,>44A0
       DATA DOUSER,>34
*
*** ISR ***
       DATA X0008
X0009  DATA >8349,>53D2
       DATA DOUSER,>36
*
*** ALTIN ***
       DATA X0009
X000A  DATA >8541,>4C54,>49CE
       DATA DOUSER,>38
*
*** ALTOUT ***
       DATA X000A
X000B  DATA >8641,>4C54,>4F55,>54A0
       DATA DOUSER,>3A
*
*** FENCE ***
       DATA X000B
L1054  DATA >8546,>454E,>43C5
FENCE  DATA DOUSER,>3C
*
*** BLK ***
       DATA L1054
L1055  DATA >8342,>4CCB
BLK    DATA DOUSER,>3E
*
*** IN ***
       DATA L1055
L1056  DATA >8249,>4EA0
IN     DATA DOUSER,>40
*
*** OUT ***
       DATA L1056
L1057  DATA >834F,>55D4
OUT    DATA DOUSER,>42
*
*** SCR ***
       DATA L1057
L1058  DATA >8353,>43D2
SCR    DATA DOUSER,>44
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*
*** OFFSET ***
       DATA L1058
L1059  DATA >864F,>4646,>5345,>54A0
OFFSET DATA DOUSER,>46
*
*** CONTEXT ***
       DATA L1059
L105A  DATA >8743,>4F4E,>5445,>58D4
CONTEX DATA DOUSER,>48
*
*** CURRENT ***
       DATA L105A
L105B  DATA >8743,>5552,>5245,>4ED4
CURREN DATA DOUSER,>4A
*
*** STATE ***
       DATA L105B
L105C  DATA >8553,>5441,>54C5
STATE  DATA DOUSER,>4C
*
*** BASE ***
       DATA L105C
L105D  DATA >8442,>4153,>45A0
BASE   DATA DOUSER,>4E
*
*** DPL ***
       DATA L105D
L105E  DATA >8344,>50CC
DPL    DATA DOUSER,>50
*
*** FLD ***
       DATA L105E
L105F  DATA >8346,>4CC4
FLD    DATA DOUSER,>52
*
*** CSP ***
       DATA L105F
L1060  DATA >8343,>53D0
CSP    DATA DOUSER,>54
*
*** R# ***
       DATA L1060
L1061  DATA >8252,>23A0
RNUM   DATA DOUSER,>56
*
*** HLD ***
       DATA L1061
L1062  DATA >8348,>4CC4
HLD    DATA DOUSER,>58
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*
*** USE ***
       DATA L1062
L1063  DATA >8355,>53C5
USE    DATA DOUSER,>5A
*
*** PREV ***
       DATA L1063
L1064  DATA >8450,>5245,>56A0
PREV   DATA DOUSER,>5C
*
*** FORTH_LINK ***
       DATA L1064
L1065  DATA >8A46,>4F52,>5448,>5F4C,>494E,>4BA0
FORTHL DATA DOUSER,>62
*
*** ECOUNT ***
       DATA L1065
L1066  DATA >8645,>434F,>554E,>54A0
ECOUNT DATA DOUSER,>64
*
*** VOC-LINK ***
       DATA L1066
L1066X DATA >8856,>4F43,>2D4C,>494E,>4BA0
VLINK  DATA DOUSER,>66
*
*
       DORG 0
UBASE  BSS  6             BASE OF USER VARIABLES
$UCONS BSS  2             06 USER UCONS
$S0    BSS  2             08 USER S0
$R0    BSS  2             0A USER R0 { R0$
$U0    BSS  2             0C USER U0
       BSS  2             0E USER TIB
       BSS  2             10 USER WIDTH
       BSS  2             12 USER DP
$SYS   BSS  2             14 USER SYS$
CURPO$ BSS  2             16 USER CURPOS
$INTLK BSS  2             18 USER INTLNK
       BSS  2             1A USER WARNING
       BSS  2             1C USER C/L$ { CL$
       BSS  2             1E USER FIRST$
       BSS  2             20 USER LIMIT$
       BSS  2             22 USER B/BUF$ { BBUF$
       BSS  2             24 USER B/SCR$ { BSCR$
       BSS  2             26 USER DISK_LO
       BSS  2             28 USER DISK_HI
       BSS  2             2A USER DISK_SIZE
       BSS  2             2C USER DISK_BUF
       BSS  2             2E USER PABS
       BSS  2             30 USER SCRN_WIDTH
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       BSS  2             32 USER SCRN_START
       BSS  2             34 USER SCRN_END
       BSS  2             36 USER ISR
       BSS  2             38 USER ALTIN
       BSS  2             3A USER ALTOUT
ULNGTH EQU  $
       BSS  2             3C USER FENCE
       BSS  2             3E USER BLK
       BSS  2             40 USER IN
$OUT   BSS  2             42 USER OUT
       BSS  2             44 USER SCR
$OFFST BSS  2             46 USER OFFSET
       BSS  2             48 USER CONTEXT
       BSS  2             4A USER CURRENT
       BSS  2             4C USER STATE
       BSS  2             4E USER BASE
       BSS  2             50 USER DPL
       BSS  2             52 USER FLD
       BSS  2             54 USER CSP
       BSS  2             56 USER R# { RNUM
       BSS  2             58 USER HLD
       BSS  2             5A USER USE
       BSS  2             5C USER PREV
       BSS  2             5E
       BSS  2             60
       BSS  2             62 USER FORTH_LINK
       BSS  2             64 USER ECOUNT
UMAX   BSS  0
       RORG
*
*** C/L ***
       DATA L1066X
L1067  DATA >8343,>2FCC
CSL    DATA DOCOL,CL$,AT,SEMIS
*
*** B/BUF ***
       DATA L1067
L1068  DATA >8542,>2F42,>55C6
BSLBUF DATA DOCOL,BBUF$,AT,SEMIS
*
*** B/SCR ***
       DATA L1068
L1069  DATA >8542,>2F53,>43D2
BSLSCR DATA DOCOL,BSCR$,AT,SEMIS
*
*** FIRST ***
       DATA L1069
L106A  DATA >8546,>4952,>53D4
FIRST  DATA DOCOL,FIRST$,AT,SEMIS
*
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*** LIMIT ***
       DATA L106A
L106B  DATA >854C,>494D,>49D4
LIMIT  DATA DOCOL,LIMIT$,AT,SEMIS
*
*** DR0 ***
       DATA L106B
L106C  DATA >8344,>52B0
DR0    DATA DOCOL,ZERO,DRIVE,SEMIS
*
*** DR1 ***
       DATA L106C
L106X  DATA >8344,>52B1
DR1    DATA DOCOL,ONE,DRIVE,SEMIS
*
*** DR2 ***
       DATA L106X
L106Y  DATA >8344,>52B2
DR2    DATA DOCOL,TWO,DRIVE,SEMIS
*
*** HERE ***
       DATA L106Y
L106D  DATA >8448,>4552,>45A0
HERE   DATA DOCOL,DP,AT,SEMIS
*
*** ALLOT ***
       DATA L106D
L106E  DATA >8541,>4C4C,>4FD4
ALLOT  DATA DOCOL,SPAT,OVER,HERE,PLUS,LIT,>80
       DATA PLUS,ULESS,TWO,QERROR,DP,PSTORE
       DATA SEMIS
*
*** , ***
       DATA L106E
L106F  DATA >81AC
COMMA  DATA DOCOL,HERE,STORE,TWO,ALLOT,SEMIS
*
*** C, ***
       DATA L106F
L1070  DATA >8243,>2CA0
CCOMMA DATA DOCOL,HERE,CSTORE,ONE,ALLOT,SEMIS
*
*** = ***
       DATA L1070
L1071  DATA >81BD
EQUAL  DATA DOCOL,SUB,ZEQU,SEMIS
*
*** < ***
       DATA L1071
L1072  DATA >81BC
LESS   DATA $+2
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       CLR  TEMP1
       C    *SP+,*SP
       JLT  LESS1
       JEQ  LESS1
       INC  TEMP1
LESS1  MOV  TEMP1,*SP
       B    *NEXT
*
*** > ***
       DATA L1072
L1073  DATA >81BE
GREAT  DATA DOCOL,SWAP,LESS,SEMIS
*
*** ROT ***
       DATA L1073
L1074  DATA >8352,>4FD4
ROT    DATA DOCOL,TOR,SWAP,FROMR,SWAP,SEMIS
*
*** SPACE ***
       DATA L1074
L1075  DATA >8553,>5041,>43C5
SPACE  DATA DOCOL,BL,EMIT,SEMIS
*
*** -DUP ***
       DATA L1075
L1076  DATA >842D,>4455,>50A0
DDUP   DATA DOCOL,DUP,ZBRAN,L1077-$,DUP
L1077  DATA SEMIS
*
*** TRAVERSE ***
       DATA L1076
L1078  DATA >8854,>5241,>5645,>5253,>45A0
TRAVER DATA DOCOL,SWAP
L1079  DATA OVER,PLUS,LIT,>7F,OVER,CAT,LESS,ZBRAN
       DATA L1079-$,SWAP,DROP,SEMIS
*
*** CFA ***
       DATA L1078
L107A  DATA >8343,>46C1
CFA    DATA DOCOL,TWOM,SEMIS
*
*** NFA ***
       DATA L107A
L107B  DATA >834E,>46C1
NFA    DATA DOCOL,THREE,SUB,LIT,>FFFF,TRAVER,SEMIS
*
*** PFA ***
       DATA L107B
L107C  DATA >8350,>46C1
PFA    DATA DOCOL,ONE,TRAVER,THREE,PLUS,SEMIS
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*
*** LFA ***
       DATA L107C
L107D  DATA >834C,>46C1
LFA    DATA DOCOL,NFA,TWOM,SEMIS
*
*** LATEST ***
       DATA L107D
L107E  DATA >864C,>4154,>4553,>54A0
LATEST DATA DOCOL,CURREN,AT,AT,SEMIS
*
*** !CSP ***
       DATA L107E
L107F  DATA >8421,>4353,>50A0
STRCSP DATA DOCOL,SPAT,CSP,STORE,SEMIS
*
*** ?ERROR ***
       DATA L107F
L1080  DATA >863F,>4552,>524F,>52A0
QERROR DATA DOCOL,SWAP,ZBRAN,L1081-$,ERROR,BRANCH
       DATA L1082-$
L1081  DATA DROP
L1082  DATA SEMIS
*
*** ?COMP ***
       DATA L1080
L1083  DATA >853F,>434F,>4DD0
QCOMP  DATA DOCOL,STATE,AT,ZEQU,LIT,>11,QERROR
       DATA SEMIS
*
*** ?EXEC ***
       DATA L1083
L1084  DATA >853F,>4558,>45C3
QEXEC  DATA DOCOL,STATE,AT,LIT,>12,QERROR,SEMIS
*
*** ?PAIRS ***
       DATA L1084
L1085  DATA >863F,>5041,>4952,>53A0
QPAIRS DATA DOCOL,SUB,LIT,>13,QERROR,SEMIS
*
*** ?CSP ***
       DATA L1085
L1086  DATA >843F,>4353,>50A0
QCSP   DATA DOCOL,SPAT,CSP,AT,SUB,LIT,>14,QERROR
       DATA SEMIS
*
*** ?LOADING ***
       DATA L1086
L1087  DATA >883F,>4C4F,>4144,>494E,>47A0
QLOADI DATA DOCOL,BLK,AT,ZEQU,LIT,>16,QERROR,SEMIS
*
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*** COMPILE ***
       DATA L1087
L1088  DATA >8743,>4F4D,>5049,>4CC5
COMPIL DATA DOCOL,QCOMP,FROMR,DUP,TWOP,TOR,AT,COMMA
       DATA SEMIS
*
*** [ ***
       DATA L1088
L1089  DATA >C1DB
LBRCKT DATA DOCOL,ZERO,STATE,STORE,SEMIS
*
*** ] ***
       DATA L1089
L108A  DATA >81DD
RBRCKT DATA DOCOL,LIT,>C0,STATE,STORE,SEMIS
*
*** SMUDGE ***
       DATA L108A
L108B  DATA >8653,>4D55,>4447,>45A0
SMUDGE DATA DOCOL,LATEST,LIT,>20,TOGGLE,SEMIS
*
*** HEX ***
       DATA L108B
L108C  DATA >8348,>45D8
HEX    DATA DOCOL,LIT,>10,BASE,STORE,SEMIS
*
*** DECIMAL ***
       DATA L108C
L108D  DATA >8744,>4543,>494D,>41CC
DECIMA DATA DOCOL,LIT,>A,BASE,STORE,SEMIS
*
*** COUNT ***
       DATA L108D
L108E  DATA >8543,>4F55,>4ED4
COUNT  DATA DOCOL,DUP,ONEP,SWAP,CAT,SEMIS
*
*** TYPE ***
       DATA L108E
L108F  DATA >8454,>5950,>45A0
TYPE   DATA DOCOL,DDUP,ZBRAN,L1090-$,ZERO,PDO
L1091  DATA DUP,CAT,EMIT,ONEP,PLOOP,L1091-$
L1090  DATA DROP,SEMIS
*
*** -TRAILING ***
       DATA L108F
L1092  DATA >892D,>5452,>4149,>4C49,>4EC7
DTRAIL DATA DOCOL,DUP,ZERO,PDO
L1093  DATA OVER,OVER,PLUS,ONEM,CAT,BL,SUB,ZBRAN
       DATA L1094-$,LEAVE,BRANCH,L1095-$
L1094  DATA ONEM
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L1095  DATA PLOOP,L1093-$,SEMIS
*
*** ?STACK ***
       DATA L1092
L1096  DATA >863F,>5354,>4143,>4BA0
QSTACK DATA DOCOL,SPAT,S0,AT,SWAP,ULESS,ONE,QERROR
       DATA SPAT,HERE,LIT,>80,PLUS,ULESS
       DATA LIT,>7
       DATA QERROR,SEMIS
*
*** EXPECT ***
       DATA L1096
L1097  DATA >8645,>5850,>4543,>54A0
EXPECT DATA DOCOL,ZERO,PDO
L1098  DATA KEY,DUP,LIT,>D,EQUAL,ZBRAN,L1099-$
       DATA DROP,SPACE,LEAVE,ZERO,BRANCH,L109A-$
L1099  DATA DUP,LIT,>8,EQUAL,ZBRAN,L109B-$,DROP
       DATA I,ZEQU,ZBRAN,L109C-$,LIT,>7,EMIT,ZERO
       DATA BRANCH,L109D-$
L109C  DATA LIT,>8,EMIT,FROMR,ONEM,TOR,ONEM
       DATA ZERO
L109D  DATA BRANCH,L109E-$
L109B  DATA DUP,EMIT,OVER,CSTORE,ONEP,ONE
L109E
L109A  DATA PPLOOP,L1098-$,ZERO,SWAP,OVER,OVER
       DATA CSTORE,ONEP,CSTORE,SEMIS
*
*** QUERY ***
       DATA L1097
L109F  DATA >8551,>5545,>52D9
QUERY  DATA DOCOL,TIB,AT,LIT,>50,EXPECT,ZERO,IN
       DATA STORE,SEMIS
*
*** FILL ***
       DATA L109F
L10A0  DATA >8446,>494C,>4CA0
FILL   DATA DOCOL,SWAP,TOR,OVER,CSTORE,DUP,ONEP
       DATA FROMR,ONEM,CMOVE,SEMIS
*
*** ERASE ***
       DATA L10A0
L10A1  DATA >8545,>5241,>53C5
ERASE  DATA DOCOL,ZERO,FILL,SEMIS
*
*** BLANKS ***
       DATA L10A1
L10A2  DATA >8642,>4C41,>4E4B,>53A0
BLANKS DATA DOCOL,BL,FILL,SEMIS
*
*** HOLD ***
       DATA L10A2
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L10A3  DATA >8448,>4F4C,>44A0
HOLD   DATA DOCOL,LIT,>FFFF,HLD,PSTORE,HLD,AT,CSTORE
       DATA SEMIS
*
*** PAD ***
       DATA L10A3
L10A4  DATA >8350,>41C4
PAD    DATA DOCOL,HERE,LIT,>44,PLUS,SEMIS
*
*** WORD ***
       DATA L10A4
L10A5  DATA >8457,>4F52,>44A0
WORD   DATA DOCOL,BLK,AT,ZBRAN,L10A6-$,BLK,AT,BLOCK
       DATA BRANCH,L10A7-$
L10A6  DATA TIB,AT
L10A7  DATA IN,AT,PLUS,SWAP,ENCLOS,HERE,LIT,>22
       DATA BLANKS,IN,PSTORE,OVER,SUB,DUP,TOR,HERE
       DATA CSTORE,PLUS,HERE,ONEP,FROMR,CMOVE,SEMIS
*
*** (.") ***
       DATA L10A5
L10A8  DATA >8428,>2E22,>29A0
PTYPE  DATA DOCOL,RR,COUNT,DUP,ONEP,ECELLS,FROMR
       DATA PLUS,TOR,TYPE,SEMIS
*
*** ." ***
       DATA L10A8
L10A9  DATA >C22E,>22A0
STRNG  DATA DOCOL,LIT,>22,STATE,AT,ZBRAN,L10AA-$
       DATA COMPIL,PTYPE,WORD,HERE,CAT,ONEP,ECELLS
       DATA ALLOT,BRANCH,L10AB-$
L10AA  DATA WORD,HERE,COUNT,TYPE
L10AB  DATA SEMIS
*
*** (NUMBER) ***
       DATA L10A9
L10AC  DATA >8828,>4E55,>4D42,>4552,>29A0
PNUMBR DATA DOCOL
L10AD  DATA ONEP,DUP,TOR,CAT,BASE,AT,DIGIT,ZBRAN
       DATA L10AE-$,SWAP,BASE,AT,MULT,DROP,ROT
       DATA BASE,AT,MULT,DPLUS,DPL,AT,ONEP,ZBRAN
       DATA L10AF-$,ONE,DPL,PSTORE
L10AF  DATA FROMR,BRANCH,L10AD-$
L10AE  DATA FROMR,SEMIS
*
*** NUMBER ***
       DATA L10AC
L10B0  DATA >864E,>554D,>4245,>52A0
NUMBER DATA DOCOL,ZERO,ZERO,ROT,DUP,ONEP,CAT,LIT
       DATA >2D,EQUAL,DUP,TOR,PLUS,LIT,>FFFF
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L10B1  DATA DPL,STORE,PNUMBR,DUP,CAT,BL,SUB,ZBRAN
       DATA L10B2-$,DUP,CAT,LIT,>2E,SUB,ZERO,QERROR
       DATA ZERO,BRANCH,L10B1-$
L10B2  DATA DROP,FROMR,ZBRAN,L10B3-$,DMINUS
L10B3  DATA SEMIS
*
*** -FIND ***
       DATA L10B0
L10B4  DATA >852D,>4649,>4EC4
DFIND  DATA DOCOL,BL,WORD,HERE,CONTEX,AT,AT,PFIND
       DATA DUP,ZEQU,ZBRAN,L10B5-$,DROP,HERE,LATEST
       DATA PFIND
L10B5  DATA SEMIS
*
*** (ABORT) ***
       DATA L10B4
L10B6  DATA >8728,>4142,>4F52,>54A9
PABORT DATA DOCOL,ABORT,SEMIS
*
*** ERROR ***
       DATA L10B6
L10B7  DATA >8545,>5252,>4FD2
ERROR  DATA DOCOL,WARNIN,AT,ZLESS,ZBRAN,L10B8-$
       DATA PABORT,BRANCH,L10B9-$
L10B8  DATA ECOUNT,AT,ZEQU,ZBRAN,L10BA-$,ONE,ECOUNT
       DATA STORE,HERE,COUNT,TYPE,PTYPE,>420,>203F
       DATA >2020,MESSAG
L10BA
L10B9  DATA ZERO,ECOUNT,STORE,SPSTOR,IN,AT,BLK
       DATA AT,QUIT,SEMIS
*
*** ID. ***
       DATA L10B7
L10BB  DATA >8349,>44AE
IDDOT  DATA DOCOL,PAD,LIT,>20,LIT,>5F,FILL,DUP
       DATA ONE,TRAVER,OVER,SUB,DUP,TOR,ONEP,PAD
       DATA SWAP,CMOVE,PAD,FROMR,PLUS,LIT,>80,TOGGLE
       DATA PAD,COUNT,LIT,>1F,AND,TYPE,SPACE,SEMIS
*
*** CREATE ***
       DATA L10BB
L10BC  DATA >8643,>5245,>4154,>45A0
CREATE DATA DOCOL,HERE,ECELLS,DP,STORE
       DATA LATEST,COMMA,DFIND,ZBRAN,L10BD-$
       DATA DROP,NFA,IDDOT,LIT,>4,MESSAG,SPACE
L10BD  DATA HERE,DUP,CAT,WIDTH,AT,MIN,ONEP,ECELLS
       DATA ALLOT,DUP,LIT,>A0,TOGGLE,HERE,ONEM
       DATA LIT,>80,TOGGLE,CURREN,AT,STORE,HERE
       DATA TWOP,COMMA,SEMIS
*
*** [COMPILE] ***
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       DATA L10BC
L10BE  DATA >C95B,>434F,>4D50,>494C,>45DD
BCOMPI DATA DOCOL,DFIND,ZEQU,ZERO,QERROR,DROP,CFA
       DATA COMMA,SEMIS
*
*** LITERAL ***
       DATA L10BE
L10BF  DATA >C74C,>4954,>4552,>41CC
LITERA DATA DOCOL,STATE,AT,ZBRAN,L10C0-$,COMPIL
       DATA LIT,COMMA
L10C0  DATA SEMIS
*
*** DLITERAL ***
       DATA L10BF
L10C1  DATA >C844,>4C49,>5445,>5241,>4CA0
DLITER DATA DOCOL,STATE,AT,ZBRAN,L10C2-$,SWAP,LITERA
       DATA LITERA
L10C2  DATA SEMIS
*
*** INTERPRET ***
       DATA L10C1
L10C3  DATA >8949,>4E54,>4552,>5052,>45D4
INTERP DATA DOCOL
L10C4  DATA DFIND,ZBRAN,L10C5-$,STATE,AT,LESS,ZBRAN
       DATA L10C6-$,CFA,COMMA,BRANCH,L10C7-$
L10C6  DATA CFA,EXECUT
L10C7  DATA QSTACK,BRANCH,L10C8-$
L10C5  DATA HERE,NUMBER,DPL,AT,ONEP,ZBRAN,L10C9-$
       DATA DLITER,BRANCH,L10CA-$
L10C9  DATA DROP,LITERA
L10CA  DATA QSTACK
L10C8  DATA BRANCH,L10C4-$,SEMIS
*
*** IMMEDIATE ***
       DATA L10C3
L10CB  DATA >8949,>4D4D,>4544,>4941,>54C5
IMMEDI DATA DOCOL,LATEST,LIT,>40,TOGGLE,SEMIS
*
*** ( ***
       DATA L10CB
L10CC  DATA >C1A8
PAREN  DATA DOCOL,LIT,>29,WORD,SEMIS
*
*** FORTH ***
       DATA L10CC
L10CD  DATA >C546,>4F52,>54C8
FORTH  DATA DOCOL,FORTHL,LIT,>4,SUB,CONTEX,STORE
       DATA SEMIS
*
*** DEFINITIONS ***
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       DATA L10CD
L10CE  DATA >8B44,>4546,>494E,>4954,>494F,>4ED3
DEFINI DATA DOCOL,CONTEX,AT,CURREN,STORE,SEMIS
*
*** QUIT ***
       DATA L10CE
L10CF  DATA >8451,>5549,>54A0
QUIT   DATA DOCOL,ZERO,BLK,STORE,LBRCKT
L10D0  DATA RSTOR,CR,QUERY,INTERP,STATE,AT,ZEQU
       DATA ZBRAN,L10D1-$,PTYPE,>320,>6F6B
L10D1  DATA BRANCH,L10D0-$,SEMIS
*
*** ABORT ***
       DATA L10CF
L10D2  DATA >8541,>424F,>52D4
ABORT  DATA DOCOL,SPSTOR,DECIMA,ZERO,ECOUNT,STORE
       DATA CR,PTYPE,>854,>4920
       DATA >464F,>5254,>4820,FORTH,DEFINI,QUIT
       DATA SEMIS
*
*** +- ***
       DATA L10D2
L10D3  DATA >822B,>2DA0
PM     DATA DOCOL,ZLESS,ZBRAN,L10D4-$,MINUS
L10D4  DATA SEMIS
*
*** D+- ***
       DATA L10D3
L10D5  DATA >8344,>2BAD
DPM    DATA DOCOL,ZLESS,ZBRAN,L10D6-$,DMINUS
L10D6  DATA SEMIS
*
*** DABS ***
       DATA L10D5
L10D7  DATA >8444,>4142,>53A0
DABS   DATA DOCOL,DUP,DPM,SEMIS
*
*** M* ***
       DATA L10D7
L10D8  DATA >824D,>2AA0
MSTAR  DATA DOCOL,OVER,OVER,XOR,TOR,ABS,SWAP,ABS
       DATA MULT,FROMR,DPM,SEMIS
*
*** M/ ***
       DATA L10D8
L10D9  DATA >824D,>2FA0
MSLASH DATA DOCOL,OVER,TOR,TOR,DABS,RR,ABS,DIV
       DATA FROMR,RR,XOR,PM,SWAP,FROMR,PM,SWAP
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       DATA SEMIS
*
*** * ***
       DATA L10D9
L10DA  DATA >81AA
TIMES  DATA DOCOL,MULT,DROP,SEMIS
*
*** /MOD ***
       DATA L10DA
L10DB  DATA >842F,>4D4F,>44A0
DMOD   DATA DOCOL,TOR,STOD,FROMR,MSLASH,SEMIS
*
*** / ***
       DATA L10DB
L10DC  DATA >81AF
DDIV   DATA DOCOL,DMOD,SWAP,DROP,SEMIS
*
*** MOD ***
       DATA L10DC
L10DD  DATA >834D,>4FC4
MOD    DATA DOCOL,DMOD,DROP,SEMIS
*
*** */MOD ***
       DATA L10DD
L10DE  DATA >852A,>2F4D,>4FC4
MDMOD  DATA DOCOL,TOR,MSTAR,FROMR,MSLASH,SEMIS
*
*** */ ***
       DATA L10DE
L10DF  DATA >822A,>2FA0
MD     DATA DOCOL,MDMOD,SWAP,DROP,SEMIS
*
*** M/MOD ***
       DATA L10DF
L10E0  DATA >854D,>2F4D,>4FC4
MSLMOD DATA DOCOL,TOR,ZERO,RR,DIV,FROMR,SWAP,TOR
       DATA DIV,FROMR,SEMIS
*
*** SPACES ***
       DATA L10E0
L10E1  DATA >8653,>5041,>4345,>53A0
SPACES DATA DOCOL,ZERO,MAX,DDUP,ZBRAN,L10E2-$,ZERO
       DATA PDO
L10E3  DATA SPACE,PLOOP,L10E3-$
L10E2  DATA SEMIS
*
*** <# ***
       DATA L10E1
L10E4  DATA >823C,>23A0
STRTCN DATA DOCOL,PAD,HLD,STORE,SEMIS
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*
*** #> ***
       DATA L10E4
L10E5  DATA >8223,>3EA0
STOPCN DATA DOCOL,DROP,DROP,HLD,AT,PAD,OVER,SUB
       DATA SEMIS
*
*** SIGN ***
       DATA L10E5
L10E6  DATA >8453,>4947,>4EA0
SIGN   DATA DOCOL,ROT,ZLESS,ZBRAN,L10E7-$,LIT,>2D
       DATA HOLD
L10E7  DATA SEMIS
*
*** # ***
       DATA L10E6
L10E8  DATA >81A3
NUMSGN DATA DOCOL,PAD,HLD,AT,SUB,DPL,AT,EQUAL,ZBRAN
       DATA L10E9-$,LIT,>2E,HOLD
L10E9  DATA BASE,AT,MSLMOD,ROT,LIT,>9,OVER,LESS
       DATA ZBRAN,L10EA-$,LIT,>7,PLUS
L10EA  DATA LIT,>30,PLUS,HOLD,SEMIS
*
*** #S ***
       DATA L10E8
L10EB  DATA >8223,>53A0
NUMS   DATA DOCOL
L10EC  DATA NUMSGN,OVER,OVER,OR,ZEQU,ZBRAN,L10EC-$
       DATA SEMIS
*
*** D.R ***
       DATA L10EB
L10ED  DATA >8344,>2ED2
DDOTR  DATA DOCOL,TOR,SWAP,OVER,DABS,STRTCN,NUMS
       DATA SIGN,STOPCN,FROMR,OVER,SUB,SPACES,TYPE
       DATA SEMIS
*
*** D. ***
       DATA L10ED
L10EE  DATA >8244,>2EA0
DDOT   DATA DOCOL,ZERO,DDOTR,SPACE,SEMIS
*
*** .R ***
       DATA L10EE
L10EF  DATA >822E,>52A0
DOTR   DATA DOCOL,TOR,STOD,FROMR,DDOTR,SEMIS
*
*** . ***
       DATA L10EF
L10F0  DATA >81AE
DOT    DATA DOCOL,STOD,DDOT,SEMIS
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*
*** ? ***
       DATA L10F0
L10F1  DATA >81BF
QMARK  DATA DOCOL,AT,DOT,SEMIS
*
*** UD.R ***
       DATA L10F1
L10F2  DATA >8455,>442E,>52A0
UDDOTR DATA DOCOL,TOR,STRTCN,NUMS,STOPCN,FROMR
       DATA OVER,SUB,SPACES,TYPE,SEMIS
*
*** UD. ***
       DATA L10F2
L10F3  DATA >8355,>44AE
UDDOT  DATA DOCOL,ZERO,UDDOTR,SPACE,SEMIS
*
*** U.R ***
       DATA L10F3
L10F4  DATA >8355,>2ED2
UDOTR  DATA DOCOL,TOR,ZERO,FROMR,UDDOTR,SEMIS
*
*** U. ***
       DATA L10F4
L10F5  DATA >8255,>2EA0
UDOT   DATA DOCOL,ZERO,UDDOT,SEMIS
*
*** +BUF ***
       DATA L10F5
L10F6  DATA >842B,>4255,>46A0
PLSBUF DATA DOCOL,BSLBUF,LIT,>4,PLUS,PLUS,DUP,LIMIT
       DATA EQUAL,ZBRAN,L10F7-$,DROP,FIRST
L10F7  DATA DUP,PREV,AT,SUB,SEMIS
*
*** BUFFER ***
       DATA L10F6
L10F8  DATA >8642,>5546,>4645,>52A0
BUFFER DATA DOCOL,USE,AT,DUP,TOR
L10F9  DATA PLSBUF,ZBRAN,L10F9-$,USE,STORE,RR,AT
       DATA ZLESS,ZBRAN,L10FA-$,RR,TWOP,RR,AT,LIT
       DATA >7FFF,AND,ZERO,RSLW
L10FA  DATA RR,STORE,RR,PREV,STORE,FROMR,TWOP,SEMIS
*
*** UPDATE ***
       DATA L10F8
L10FB  DATA >8655,>5044,>4154,>45A0
UPDATE DATA DOCOL,PREV,AT,AT,LIT,>8000,OR,PREV
       DATA AT,STORE,SEMIS
*
*** FLUSH ***
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       DATA L10FB
L10FC  DATA >8546,>4C55,>53C8
FLUSH  DATA DOCOL,LIMIT,FIRST,SUB,BSLBUF,LIT,>4
       DATA PLUS,DDIV,ONEP,ZERO,PDO
L10FD  DATA LIT,>7FFF,BUFFER,DROP,PLOOP,L10FD-$
       DATA SEMIS
*
*** EMPTY-BUFFERS ***
       DATA L10FC
L10FE  DATA >8D45,>4D50,>5459,>2D42,>5546,>4645
       DATA >52D3
EMPTYB DATA DOCOL,FIRST,LIMIT,OVER,SUB,ERASE,FLUSH
       DATA FIRST,USE,STORE,FIRST,PREV,STORE,SEMIS
*
*** CLEAR ***
       DATA L10FE
L10FF  DATA >8543,>4C45,>41D2
CLEAR  DATA DOCOL,DUP,SCR,STORE,BSLSCR,TIMES,OFFSET
       DATA AT,PLUS,FLUSH,BSLSCR,ZERO,PDO
L1100  DATA I,OVER,PLUS,BUFFER,BSLBUF,BLANKS,UPDATE
       DATA PLOOP,L1100-$,DROP,SEMIS
*
*** BLOCK ***
       DATA L10FF
L1101  DATA >8542,>4C4F,>43CB
BLOCK  DATA DOCOL,OFFSET,AT,PLUS,TOR,PREV,AT,DUP
       DATA AT,RR,SUB,DUP,PLUS,ZBRAN,L1102-$
L1103  DATA PLSBUF,ZEQU,ZBRAN,L1104-$,DROP,RR,BUFFER
       DATA DUP,RR,ONE,RSLW,TWOM
L1104  DATA DUP,AT,RR,SUB,DUP,PLUS,ZEQU,ZBRAN
       DATA L1103-$,DUP,PREV,STORE
L1102  DATA FROMR,DROP,TWOP,SEMIS
*
*** (LINE) ***
       DATA L1101
L1105  DATA >8628,>4C49,>4E45,>29A0
PLINE  DATA DOCOL,TOR,CSL,BSLBUF,MDMOD,FROMR,BSLSCR
       DATA TIMES,PLUS,BLOCK,PLUS,CSL,SEMIS
*
*** .LINE ***
       DATA L1105
L1106  DATA >852E,>4C49,>4EC5
DOTLN  DATA DOCOL,PLINE,DTRAIL,TYPE,SEMIS
*
*** MESSAGE ***
       DATA L1106
L1107  DATA >874D,>4553,>5341,>47C5
MESSAG DATA DOCOL,WARNIN,AT,ZBRAN,L1108-$,DDUP
       DATA ZBRAN,L1109-$,LIT,>4,OFFSET,AT,BSLSCR
       DATA DDIV,SUB,DOTLN
L1109  DATA BRANCH,L110A-$
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L1108  DATA PTYPE,>64D,>5347,>2023,>2020,DOT
L110A  DATA SEMIS
*
*** LOAD ***
       DATA L1107
L110B  DATA >844C,>4F41,>44A0
LOAD   DATA DOCOL,DDUP,ZEQU,LIT,>C,QERROR,BLK,AT
       DATA TOR,IN,AT,TOR,ZERO,IN
       DATA STORE,BSLSCR,TIMES,BLK,STORE,INTERP
       DATA FROMR,IN,STORE,FROMR
       DATA BLK,STORE,SEMIS
*
*** --> ***
       DATA L110B
L110C  DATA >C32D,>2DBE
ARROW  DATA DOCOL,QLOADI,ZERO,IN,STORE,BSLSCR
       DATA BLK,AT,OVER,MOD,SUB
       DATA BLK,PSTORE,SEMIS
*
*** R/W ***
       DATA L110C
L110D  DATA >8352,>2FD7
RSLW   DATA DOCOL,BSLBUF,SWAP,ZBRAN,L110E-$,RDISK
       DATA BRANCH,L110F-$
L110E  DATA WDISK
L110F  DATA DUP,QERROR,SEMIS
*
*** ' ***
       DATA L110D
L1110  DATA >C1A7
TICK   DATA DOCOL,DFIND,ZEQU,ZERO,QERROR,DROP,LITERA
       DATA SEMIS
*
*** UNFORGETABLE ***
       DATA L1110
L1110X DATA >8C55,>4E46,>4F52,>4745,>5441,>424C,>45A0
UNFORG DATA DOCOL,DUP,FENCE,AT,ULESS,OVER,LIT,$TASK1
       DATA ULESS,OR,HERE,ROT,ULESS,OR,SEMIS
*
*** FORGET ***
       DATA L1110X
L1111  DATA >8646,>4F52,>4745,>54A0
FORGET DATA DOCOL,TICK,LFA,DUP,UNFORG,LIT,>15,QERROR
       DATA TOR,VLINK,AT
FORGE1 DATA RR,OVER,ULESS,OVER,UNFORG,ZEQU,AND
       DATA ZBRAN,FORGE2-$,FORTH,DEFINI,AT
       DATA BRANCH,FORGE1-$
FORGE2 DATA DUP,VLINK,STORE
FORGE3 DATA DUP,TWOM
FORGE4 DATA PFA,LFA,AT,DUP,PFA,LFA,RR,ULESS,OVER
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       DATA UNFORG,OR,ZBRAN,FORGE4-$
       DATA OVER,LIT,>4,SUB,STORE,AT,DDUP,ZEQU
       DATA ZBRAN,FORGE3-$,FROMR,DP,STORE,SEMIS
*
*** : ***
       DATA L1111
L1112  DATA >C1BA
COLON  DATA DOCOL,QEXEC,STRCSP,CURREN,AT,CONTEX
       DATA STORE,CREATE,RBRCKT,LIT,DOCOL
       DATA HERE,TWOM,STORE,SEMIS
*
*** ; ***
       DATA L1112
L1113  DATA >C1BB
SEMIC  DATA DOCOL,QCSP,COMPIL,SEMIS,SMUDGE,LBRCKT
       DATA SEMIS
*
*** BACK ***
       DATA L1113
L1114  DATA >8442,>4143,>4BA0
BACK   DATA DOCOL,HERE,SUB,COMMA,SEMIS
*
*** BEGIN ***
       DATA L1114
L1115  DATA >C542,>4547,>49CE
BEGIN  DATA DOCOL,QCOMP,HERE,ONE,SEMIS
*
*** ENDIF ***
       DATA L1115
L1116  DATA >C545,>4E44,>49C6
ENDIF  DATA DOCOL,QCOMP,TWO,QPAIRS,HERE,OVER,SUB
       DATA SWAP,STORE,SEMIS
*
*** THEN ***
       DATA L1116
L1117  DATA >C454,>4845,>4EA0
THEN   DATA DOCOL,ENDIF,SEMIS
*
*** DO ***
       DATA L1117
L1118  DATA >C244,>4FA0
DO     DATA DOCOL,QCOMP,COMPIL,PDO,HERE,THREE,SEMIS
*
*** LOOP ***
       DATA L1118
L1119  DATA >C44C,>4F4F,>50A0
LOOP   DATA DOCOL,QCOMP,THREE,QPAIRS,COMPIL,PLOOP
       DATA BACK,SEMIS
*
*** +LOOP ***
       DATA L1119
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L111A  DATA >C52B,>4C4F,>4FD0
PLLOOP DATA DOCOL,QCOMP,THREE,QPAIRS,COMPIL,PPLOOP
       DATA BACK,SEMIS
*
*** UNTIL ***
       DATA L111A
L111B  DATA >C555,>4E54,>49CC
UNTIL  DATA DOCOL,QCOMP,ONE,QPAIRS,COMPIL,ZBRAN
       DATA BACK,SEMIS
*
*** END ***
       DATA L111B
L111C  DATA >C345,>4EC4
END    DATA DOCOL,UNTIL,SEMIS
*
*** AGAIN ***
       DATA L111C
L111D  DATA >C541,>4741,>49CE
AGAIN  DATA DOCOL,QCOMP,ONE,QPAIRS,COMPIL,BRANCH
       DATA BACK,SEMIS
*
*** REPEAT ***
       DATA L111D
L111E  DATA >C652,>4550,>4541,>54A0
REPEAT DATA DOCOL,QCOMP,TOR,TOR,AGAIN,FROMR,FROMR
       DATA TWOM,ENDIF,SEMIS
*
*** IF ***
       DATA L111E
L111F  DATA >C249,>46A0
IF     DATA DOCOL,QCOMP,COMPIL,ZBRAN,HERE,ZERO
       DATA COMMA,TWO,SEMIS
*
*** ELSE ***
       DATA L111F
L1120  DATA >C445,>4C53,>45A0
ELSE   DATA DOCOL,QCOMP,TWO,QPAIRS,COMPIL,BRANCH
       DATA HERE,ZERO,COMMA,SWAP,TWO,ENDIF,TWO
       DATA SEMIS
*
*** WHILE ***
       DATA L1120
L1121  DATA >C557,>4849,>4CC5
WHILE  DATA DOCOL,IF,TWOP,SEMIS
*
*** CASE ***
       DATA L1121
L1122  DATA >C443,>4153,>45A0
CASE   DATA DOCOL,QCOMP,CSP,AT,STRCSP,LIT,>4,SEMIS
*
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*** OF ***
       DATA L1122
L1123  DATA >C24F,>46A0
OF     DATA DOCOL,LIT,>4,QPAIRS,COMPIL,POF,HERE
       DATA ZERO,COMMA,LIT,>5,SEMIS
*
*** ENDOF ***
       DATA L1123
L1124  DATA >C545,>4E44,>4FC6
ENDOF  DATA DOCOL,LIT,>5,QPAIRS,COMPIL,BRANCH,HERE
       DATA ZERO,COMMA,SWAP,TWO,ENDIF,LIT,>4,SEMIS
*
*** ENDCASE ***
       DATA L1124
L1125  DATA >C745,>4E44,>4341,>53C5
ENDCAS DATA DOCOL,LIT,>4,QPAIRS,COMPIL,DROP
L1126  DATA SPAT,CSP,AT,EQUAL,ZEQU,ZBRAN,L1127-$
       DATA TWO,ENDIF,BRANCH,L1126-$
L1127  DATA CSP,STORE,SEMIS
*
*** BASE->R ***
       DATA L1125
L1128  DATA >8742,>4153,>452D,>3ED2
BASTOR DATA DOCOL,FROMR,BASE,AT,TOR,TOR,SEMIS
*
*** R->BASE ***
       DATA L1128
L1129  DATA >8752,>2D3E,>4241,>53C5
RTOBAS DATA DOCOL,FROMR,FROMR,BASE,STORE,TOR,SEMIS
*
*** L/SCR ***
       DATA L1129
L112A  DATA >854C,>2F53,>43D2
LPSCR  DATA DOCOL,BSLSCR,BSLBUF,TIMES,CSL,DDIV
       DATA SEMIS
*
*** PAUSE ***
       DATA L112A
L112AX DATA >8550,>4155,>53C5
PAUSE  DATA DOCOL,QKEY,DUP,TWO,EQUAL
       DATA ZBRAN,PAUSE1-$,DROP,ONE,BRANCH,PAUSE2-$
PAUSE1 DATA ZBRAN,PAUSE3-$
PAUSE4 DATA QKEY,ZEQU,ZBRAN,PAUSE4-$
PAUSE5 DATA QKEY,DDUP,ZBRAN,PAUSE5-$
       DATA TWO,EQUAL,ZBRAN,PAUSE6-$
       DATA ONE,BRANCH,PAUSE7-$
PAUSE6 DATA QKEY,ZEQU,ZBRAN,PAUSE6-$,ZERO
PAUSE7 DATA BRANCH,PAUSE2-$
PAUSE3 DATA ZERO
PAUSE2 DATA SEMIS
*
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*** LIST ***
       DATA L112AX
L112B  DATA >844C,>4953,>54A0
LIST   DATA DOCOL,BASTOR,DECIMA,CR,DUP,SCR,STORE
       DATA PTYPE,>553,>4352,>2023,DOT,LPSCR,ZERO
       DATA PDO
L112C  DATA CR,I,THREE,DOTR,SPACE,I,SCR,AT,DOTLN
       DATA PAUSE,ZBRAN,L112CX-$,LEAVE
L112CX DATA PLOOP,L112C-$,CR,RTOBAS,SEMIS
*
*** <BUILDS ***
       DATA L112B
L1139  DATA >873C,>4255,>494C,>44D3
BUILDS DATA DOCOL,CREATE,SMUDGE,SEMIS
*
*** (DOES>) ***
       DATA L1139
L113A  DATA >8728,>444F,>4553,>3EA9
PDOES  DATA DOCOL,FROMR,LATEST,PFA,CFA,STORE,SEMIS
*
*** DOES> ***
       DATA L113A
L113B  DATA >C544,>4F45,>53BE
DOES   DATA DOCOL,LIT,PDOES,COMMA,LIT,>6A0,COMMA
       DATA LIT,DODOES,COMMA,SEMIS
*
*** CONSTANT ***
       DATA L113B
L113C  DATA >8843,>4F4E,>5354,>414E,>54A0
CONSTA DATA DOCOL,BUILDS,COMMA
DOCON  EQU  $+2
       DATA PDOES,>6A0,DODOES,AT,SEMIS
*
*** USER ***
       DATA L113C
L113D  DATA >8455,>5345,>52A0
USER   DATA DOCOL,BUILDS,COMMA
DOUSER EQU  $+2
       DATA PDOES,>6A0,DODOES,AT,UU,PLUS,SEMIS
*
*** VARIABLE ***
       DATA L113D
L113E  DATA >8856,>4152,>4941,>424C,>45A0
VARIAB DATA DOCOL,BUILDS,COMMA
DOVAR  EQU  $+2
       DATA PDOES,>6A0,DODOES,SEMIS
*
*** VOCABULARY ***
       DATA L113E
L113F  DATA >8A56,>4F43,>4142,>554C,>4152,>59A0
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VOCABU DATA DOCOL,BUILDS,CURREN,AT,TWOP,COMMA,LIT
       DATA >81A0,COMMA,HERE,VLINK,AT,COMMA
       DATA VLINK,STORE
DOVOC  EQU  $+2
       DATA PDOES,>6A0,DODOES,CONTEX,STORE,SEMIS
*
*** (;CODE) ***
       DATA L113F
L1140  DATA >8728,>3B43,>4F44,>45A9
PSCODE DATA DOCOL,FROMR,LATEST,PFA,CFA,STORE,SEMIS
*
*** MYSELF ***
       DATA L1140
L1144  DATA >C64D,>5953,>454C,>46A0
MYSELF DATA DOCOL,LATEST,PFA,CFA,COMMA,SEMIS
*
*** ~ ***
       DATA L1144
L1145  DATA >C180
NULL   DATA DOCOL,BLK,AT,ZBRAN,L1146-$,ONE,BLK
       DATA PSTORE,ZERO,IN,STORE,BLK,AT,BSLSCR
       DATA MOD,ZEQU,ZBRAN,L1147-$,QEXEC,FROMR
       DATA DROP
L1147  DATA BRANCH,L1148-$
L1146  DATA FROMR,DROP
L1148  DATA SEMIS
*
*** NOP ***
       DATA L1145
L1166  DATA >834E,>4FD0
NOP    DATA DOCOL,SEMIS
*
*** BLOAD ***
       DATA L1166
L1166X DATA >8542,>4C4F,>41C4
BLOAD  DATA DOCOL
BLOAD1 DATA DUP,ONEP,SWAP,BLOCK
       DATA DUP,LIT,14,PLUS,AT,LIT,29801,EQUAL
       DATA ZBRAN,BLOAD2-$,DUP,AT,TOR
       DATA TWOP,DUP,AT,DUP,TOR,DP,STORE
       DATA TWOP,DUP,AT,CURREN,STORE
       DATA TWOP,DUP,AT,CURREN,AT,STORE
       DATA TWOP,DUP,AT,CONTEX,STORE
       DATA TWOP,DUP,AT,CONTEX,AT,STORE
       DATA TWOP,DUP,AT,VLINK,STORE
       DATA LIT,12,PLUS,FROMR,FROMR,SWAP
       DATA OVER,SUB,DUP,TOR,LIT,1000,MIN
       DATA CMOVE,FROMR,LIT,1001,LESS,BRANCH,BLOAD3-$
BLOAD2 DATA DROP,DROP,ZERO,ONE
BLOAD3 DATA ZBRAN,BLOAD1-$,ZEQU,SEMIS
*
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*** COLD ***
       DATA L1166X
L1167  DATA >8443,>4F4C,>44A0
COLD   DATA DOCOL,UCONS$,AT,U0,AT,LIT,ULNGTH,CMOVE
       DATA LIT,$TASK0,LIT,$TASK1,OVER,SUB,TOR
       DATA HERE,RR,CMOVE,HERE,TWOP,DUP,FORTHL
       DATA LIT,>4,SUB,STORE,FENCE,STORE,LIT,>81A0
       DATA FORTHL,TWOM,STORE,ZERO,FORTHL,STORE
       DATA FORTHL,VLINK,STORE
       DATA FIRST,USE,STORE,FIRST,PREV,STORE,FROMR
       DATA ALLOT,DR0,EMPTYB,LIT,>FFFF,DPL,STORE
       DATA BOOT,ABORT,SEMIS
*
*** BOOT ***
       DATA L1167
BOOTN  DATA >8442,>4F4F,>54A0
BOOT   DATA DOCOL,SPSTOR,DECIMA,ZERO,ECOUNT
       DATA STORE,FORTH,DEFINI,ZERO,BLK,STORE,LBRCKT
       DATA ZERO,THREE,BLOCK,DUP,LIT,>400,PLUS
       DATA SWAP,PDO
BOOT1  DATA I,CAT,DUP,LIT,>20,LESS,SWAP
       DATA LIT,>7F,GREAT,OR,ZBRAN,BOOT2-$
       DATA ONEP,LEAVE
BOOT2  DATA PLOOP,BOOT1-$,ZEQU,ZBRAN,BOOT3-$
       DATA THREE,LOAD
BOOT3  DATA SEMIS
*
*** SYSTEM ***
       DATA BOOTN
L1168  DATA >8653,>5953,>5445,>4DA0
SYST$  DATA $+2
       MOV  *SP+,TEMP1
       MOV  @$SYS(U),LINK
       BL   *LINK
       B    *NEXT
$TASK0 EQU  $
*
*** TASK ***
       DATA L1168
L1169  DATA >8454,>4153,>4BA0
TASK   DATA DOCOL,SEMIS

$TASK1 EQU  $
*
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Disk 10. TI Forth Source Code — Disk 2

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG�

6HH�GLVN��

dskdir. v2.0. 12-dec-96
Disk name               = 08DEC82  
Sectors total           = 360
Sectors used            = 180
Sectors available       = 178
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 BOOT         21 DIS/VAR 80   >022 020
002 >003 BOOTOBJ       6 DIS/FIX 80   >036 005
003 >004 DRIVER       98 DIS/VAR 80   >03b 097
004 >005 UTILEQU       3 DIS/VAR 80   >09c 002
005 >006 UTILRAM       4 DIS/VAR 80   >09e 003
006 >007 UTILROM      48 DIS/VAR 80   >0a1 047
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Disk 10. Contents of File BOOT

       TITL 'FORTH BOOT PROGRAM'
       IDT  'BOOT'
************************************************************
TEMP0  EQU  0
TEMP1  EQU  1
TEMP2  EQU  2
TEMP3  EQU  3
TEMP4  EQU  4
TEMP5  EQU  5
TEMP6  EQU  6
TEMP7  EQU  7
U      EQU  8
SP     EQU  9
W      EQU  10
LINK   EQU  11
CRU    EQU  12
IP     EQU  13
R      EQU  14
NEXT   EQU  15
************************************************************
MAINWS EQU  >8300        IN CONSOLE CPU RAM
SUBPTR EQU  >8356        POINTS TO SUBROUTINE NAMES IN VDP
DSKERR EQU  >8350        DISK DSR ERROR CODES HERE
************************************************************
       DEF  BOOT
       REF  VWTR,VDPWA,VDPWD
       REF  VMBW,DSRLNK,VMBR
*
FF9900 EQU  >A000
VSPTR  EQU  >836E
KYSTAT EQU  >837C
FAC    EQU  >834A
GRMWA  EQU  >9C02
GRMRA  EQU  >9802
GRMRD  EQU  >9800
SVGPRT EQU  >3C70
GRMSAV EQU  >3CD6
RTFGPL EQU  >3AB0
UBASE0 EQU  >3944
ENTLNK EQU  >3A2A
GPLLNK EQU  >3A06
XMLTAB EQU  >0CFA
CIFENT EQU  >3B32
************************************************************
PAB    EQU  >F80
PDATA  DATA >0500,>1000,0,>8B6+>1C72,>000E
       TEXT 'DSK1.FORTHSAVE'
       EVEN
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************************************************************
       DORG >832E
DODOES DECT SP           DUMMY COPY TO GET ADDRESSES
       MOV  W,*SP
       MOV  LINK,W
DOCOL  DECT R
       MOV  IP,*R
       MOV  W,IP
$NEXT  MOV  *IP+,W
DOEXEC MOV  *W+,TEMP1
       B    *TEMP1
$SEMIS MOV  *R+,IP
       MOV  *IP+,W
       MOV  *W+,TEMP1
       B    *TEMP1
*
*
       AORG >C000
FMOVE  DECT SP           COPY TO MOVE TO CONSOLE RAM
       MOV  W,*SP
       MOV  LINK,W
       DECT R
       MOV  IP,*R
       MOV  W,IP
       MOV  *IP+,W
       MOV  *W+,TEMP1
       B    *TEMP1
       MOV  *R+,IP
       MOV  *IP+,W
       MOV  *W+,TEMP1
       B    *TEMP1
*
BOOT   LWPI MAINWS
       LIMI 0
       LI   TEMP0,PAB
       LI   TEMP1,PDATA
       LI   TEMP2,>20
       BLWP @VMBW
       LI   TEMP6,PAB+9
       MOV  TEMP6,@SUBPTR
       BLWP @DSRLNK
       DATA 8
       LI   TEMP0,>1000
       LI   TEMP1,>3424
       LI   TEMP2,>8B6
       BLWP @VMBR
       LI   TEMP0,>18B6
       LI   TEMP1,>A000
       LI   TEMP2,>1C72
       BLWP @VMBR
       MOVB @GRMRA,TEMP1
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       SWPB TEMP1
       MOVB @GRMRA,TEMP1
       SWPB TEMP1
       AI   TEMP1,-3
       MOV  TEMP1,@GRMSAV
       INC  TEMP1
       MOVB TEMP1,@GRMWA
       SWPB TEMP1
       MOVB TEMP1,@GRMWA
       NOP
       MOVB @GRMRD,TEMP1
       MOV  TEMP1,TEMP2
       SRL  TEMP1,12
       SLA  TEMP1,1
       SLA  TEMP2,4
       SRL  TEMP2,11
       A    @XMLTAB(TEMP1),TEMP2
       MOV  @>2030,@SVGPRT       >2030 IS SVGPRT USED BY E/A LOADER
       LI   TEMP1,RTFGPL
       MOV  TEMP1,*TEMP2
       LI   TEMP1,BOOT-FMOVE
       LI   TEMP2,FMOVE
       LI   TEMP3,DODOES
MLOOP  MOV  *TEMP2+,*TEMP3+
       DECT TEMP1
       JNE  MLOOP
*
*** INITIALIZE VDP STUFF
*
       LI   TEMP0,>01B0  BLANK SCREEN
       BLWP @VWTR
       LI   TEMP0,>030E  SET COLOR TABLE AT >0380
       BLWP @VWTR
       LI   TEMP0,>0401  SET PATTERN DESCRIPTOR TABLE >0800
       BLWP @VWTR
       LI   TEMP0,>0506  SET SPRITE ATTRIBUTE TABLE >0300
       BLWP @VWTR
       LI   TEMP0,>0601  SET SPRITE DESCRIPTOR TABLE >0800
       BLWP @VWTR
       LI   TEMP0,>07F4  SET TEXTMODE COLORS
       BLWP @VWTR
       LI   TEMP0,>2000  BLANK
       LI   TEMP1,>960   TEXT-MODE SCREEN SIZE
       LI   TEMP2,>0     SCREEN STARTS AT 0
       BL   @FILLER      CLEAR SCREEN
       LI   TEMP0,>FF00  CHAR FF
       LI   TEMP1,>2048  BLOCK SIZE
       LI   TEMP2,>800   STARTING LOCATION IN VDP
       BL   @FILLER      FILL AREA WITH FF'S
       LI   TEMP0,>81F0
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       SWPB TEMP0
       MOVB TEMP0,@>83D4 USED TO UPDATE VDP REG EACH KEYSTROKE
       MOVB TEMP0,@VDPWA FORCE TEXT MODE
       SWPB TEMP0
       MOVB TEMP0,@VDPWA
       LI   TEMP0,>900   VDP LOCATION
       MOV  TEMP0,@FAC
       CLR  TEMP1        CLEAR GPL STATUS
       MOVB TEMP1,@KYSTAT
       LI   TEMP7,>3E0
       MOV  TEMP7,@VSPTR
       BLWP @GPLLNK      LOAD CAPITAL LETTER SHAPES
       DATA >0018
       LI   TEMP2,CIFENT
       MOV  TEMP2,@>2006
       LI   TEMP2,>1200
       CB   TEMP2,@3     IF BYTE @3 IN THE CONSOLE IS >12 IT'S A 99/4
       JEQ  FOUR         DON'T LOAD LOWER CASE IN A 99/4
       LI   TEMP0,>0B00
       MOV  TEMP0,@FAC
       MOVB TEMP1,@KYSTAT
       BLWP @GPLLNK      LOAD LOWER CASE IN 99/4A
       DATA >004A
*
FOUR   LI   TEMP1,UBASE0
       B    @FF9900      BRANCH TO ACMSRC
*
FILLER ORI  TEMP2,>4000  SET BIT FOR VDP WRITE
       SWPB TEMP2
       MOVB TEMP2,@VDPWA LS BYTE FIRST
       SWPB TEMP2
       MOVB TEMP2,@VDPWA THEN MS BYTE
       NOP               KILL TIME
FLLOOP MOVB TEMP0,@VDPWD WRITE A BYTE
       DEC  TEMP1
       JNE  FLLOOP       NOT DONE, FILL ANOTHER
       B    *LINK
*
       END  BOOT
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Disk 10. Contents of File DRIVER

       TITL 'FORTH DRIVER WITH UTIL'
       IDT  'FORTH'
************************************************************
TEMP0  EQU  0
TEMP1  EQU  1
TEMP2  EQU  2
TEMP3  EQU  3
TEMP4  EQU  4
TEMP5  EQU  5
TEMP6  EQU  6
TEMP7  EQU  7
U      EQU  8
SP     EQU  9
W      EQU  10
LINK   EQU  11
CRU    EQU  12
IP     EQU  13
R      EQU  14
NEXT   EQU  15
************************************************************
MAINWS EQU  >8300        IN CONSOLE CPU RAM
KYSTAT EQU  >837C
KYCHAR EQU  >8375
FAC    EQU  >834A        FLOATING POINT ACCUMULATOR
SUBPTR EQU  >8356        POINTS TO SUBROUTINE NAMES IN VDP
VSPTR  EQU  >836E
DSKERR EQU  >8350        DISK DSR ERROR CODES HERE
************************************************************
       DEF  FORTH
       REF  KEY,SEMIS
*
FF9900 EQU  >A000
VDPSTA EQU  >8802
GRMWA  EQU  >9C02
GRMRA  EQU  >9802
************************************************************
       DORG >832E
DODOES DECT SP           DUMMY COPY TO GET ADRESSES
       MOV  W,*SP
       MOV  LINK,W
DOCOL  DECT R
       MOV  IP,*R
       MOV  W,IP
$NEXT  MOV  *IP+,W
DOEXEC MOV  *W+,TEMP1
       B    *TEMP1
$SEMIS MOV  *R+,IP
       MOV  *IP+,W
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       MOV  *W+,TEMP1
       B    *TEMP1
       DORG 0
UBASE  BSS  6             BASE OF USER VARIABLES
$UCONS BSS  2             06 USER UCONS
$S0    BSS  2             08 USER S0
$R0    BSS  2             0A USER R0 { R0$
$U0    BSS  2             0C USER U0
       BSS  2             0E USER TIB
       BSS  2             10 USER WIDTH
       BSS  2             12 USER DP
$SYS   BSS  2             14 USER SYS$
CURPO$ BSS  2             16 USER CURPOS
       BSS  2             18 USER INTLNK
       BSS  2             1A USER WARNING
       BSS  2             1C USER C/L$ { CL$
       BSS  2             1E USER FIRST$
       BSS  2             20 USER LIMIT$
       BSS  2             22 USER B/BUF$ { BBUF$
       BSS  2             24 USER B/SCR$ { BSCR$
$DKFLO BSS  2             26 USER DISK_LO  (LOW DISK FENCE)
$DKFHI BSS  2             28 USER DISK_HI  (HIGH DISK FENCE)
$DKSIZ BSS  2             2A USER DISK_SIZE (IN SCREENS)
$DKBUF BSS  2             2C USER DISK_BUF  (BUFFER LOC IN VDP. SIZE=1K)  1K)
$PABS  BSS  2             2E USER PABS  (AREA FOR PABS ETC.)
$SWDTH BSS  2             30 USER SCRN_WIDTH
$SSTRT BSS  2             32 USER SCRN_START
$SEND  BSS  2             34 USER SCRN_END
$ISR   BSS  2             36 USER ISR
$ALTI  BSS  2             38 USER ALTIN
$ALTO  BSS  2             3A USER ALTOUT
       BSS  2             3C USER FENCE
       BSS  2             3E USER BLK
       BSS  2             40 USER IN
$OUT   BSS  2             42 USER OUT
       BSS  2             44 USER SCR
$OFFST BSS  2             46 USER OFFSET
       BSS  2             48 USER CONTEXT
       BSS  2             4A USER CURRENT
       BSS  2             4C USER STATE
       BSS  2             4E USER BASE
       BSS  2             50 USER DPL
       BSS  2             52 USER FLD
       BSS  2             54 USER CSP
       BSS  2             56 USER R# { RNUM
       BSS  2             58 USER HLD
       BSS  2             5A USER USE
       BSS  2             5C USER PREV
       BSS  2             5E
FORLNK BSS  2             60 USER FORTH_LINK
       BSS  2             62
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       BSS  2             64 USER ECOUNT
UMAX   BSS  0
*
*
       DORG >BC80
DPBASE BSS  >4320         START OF RAM DICTIONARY
SPBASE BSS  0             BASE OF PARAMETER STACK
       BSS  82            TEXT INPUT BUFFER
RBASE  EQU  >3FFE         BASE OF RETURN STACK
*
*** UTILITY EQUATES ******
       COPY "DSK2.UTILEQU"
*
       AORG >2002
       DATA ENTLNK       PATCH TO MY ENTRY
*
       AORG >C000
FMOVE  DECT SP           COPY TO MOVE TO CONSOLE RAM
       MOV  W,*SP
       MOV  LINK,W
       DECT R
       MOV  IP,*R
       MOV  W,IP
       MOV  *IP+,W
       MOV  *W+,TEMP1
       B    *TEMP1
       MOV  *R+,IP
       MOV  *IP+,W
       MOV  *W+,TEMP1
       B    *TEMP1
*
FORTH  LIMI 0
       LWPI MAINWS
       LI   TEMP1,FORTH-FMOVE
       LI   TEMP2,FMOVE
       LI   TEMP3,DODOES
MLOOP  MOV  *TEMP2+,*TEMP3+
       DECT TEMP1
       JNE  MLOOP
*
*** INITIALIZE VDP STUFF
*
       LI   TEMP0,>01B0  BLANK SCREEN
       BLWP @VWTR
       LI   TEMP0,>030E  SET COLOR TABLE AT >0380
       BLWP @VWTR
       LI   TEMP0,>0401  SET PATTERN DESCRIPTOR TABLE >0800
       BLWP @VWTR
       LI   TEMP0,>0506  SET SPRITE ATTRIBUTE TABLE >0300
       BLWP @VWTR
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       LI   TEMP0,>0601  SET SPRITE DESCRIPTOR TABLE >0800
       BLWP @VWTR
       LI   TEMP0,>07F4  SET TEXTMODE COLORS
       BLWP @VWTR
       LI   TEMP0,>2000  BLANK
       LI   TEMP1,>960   TEXT-MODE SCREEN SIZE
       LI   TEMP2,>0     SCREEN STARTS AT 0
       BL   @FILLER      CLEAR SCREEN
       LI   TEMP0,>FF00  CHAR FF
       LI   TEMP1,>2048  BLOCK SIZE
       LI   TEMP2,>800   STARTING LOCATION IN VDP
       BL   @FILLER      FILL AREA WITH FF'S
       LI   TEMP0,>81F0
       SWPB TEMP0
       MOVB TEMP0,@>83D4 USED TO UPDATE VDP REG EACH KEYSTROKE
       MOVB TEMP0,@VDPWA FORCE TEXT MODE
       SWPB TEMP0
       MOVB TEMP0,@VDPWA
       LI   TEMP0,>900   VDP LOCATION
       MOV  TEMP0,@FAC
       CLR  TEMP1        CLEAR GPL STATUS
       MOVB TEMP1,@KYSTAT
       LI   TEMP7,>3E0
       MOV  TEMP7,@VSPTR
       BLWP @GPLLNK      LOAD CAPITAL LETTER SHAPES
       DATA >0018
       LI   TEMP2,>1200
       CB   TEMP2,@3     IF BYTE @3 IN THE CONSOLE IS >12 IT'S A 99/4
       JEQ  FOUR         DON'T LOAD LOWER CASE IN A 99/4
       LI   TEMP0,>0B00
       MOV  TEMP0,@FAC
       MOVB TEMP1,@KYSTAT
       BLWP @GPLLNK      LOAD LOWER CASE IN 99/4A
       DATA >004A
*
FOUR   LI   TEMP1,UBASE0
       B    @FF9900      BRANCH TO ACMSRC
*
FILLER ORI  TEMP2,>4000  SET BIT FOR VDP WRITE
       SWPB TEMP2
       MOVB TEMP2,@VDPWA LS BYTE FIRST
       SWPB TEMP2
       MOVB TEMP2,@VDPWA THEN MS BYTE
       NOP               KILL TIME
FLLOOP MOVB TEMP0,@VDPWD WRITE A BYTE
       DEC  TEMP1
       JNE  FLLOOP       NOT DONE, FILL ANOTHER
       B    *LINK
*
       DORG >2010
*
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$BUFF  BSS  5*>404        I/O BUFFERS
$LO    BSS  0
*
       AORG $LO
*
*
*** INTERRUPT SERVICE
*
INT1   LI   TEMP1,INT2   FIX 'NEXT' SO THAT INTERRUPT IS
       MOV  TEMP1,@2*NEXT+MAINWS  PROCESSED AT END OF
       LWPI >83C0        NEXT 'CODE' WORD
       RTWP
*
INT2   LIMI 0
       MOVB @>83D4,TEMP0
       SRL  TEMP0,8
       ORI  TEMP0,>100
       ANDI TEMP0,>FFDF
       BLWP @VWTR        TURN OFF VDP INTERRUPTS
       LI   NEXT,$NEXT   RESTORE 'NEXT'
       SETO @INTACT
       DECT R            SET UP RETURN LINKAGE
       MOV  IP,*R
       LI   IP,INT3
       MOV  @$ISR(U),W   DO THE FORTH ROUTINE
       B    @DOEXEC
INT3   DATA $+2
       DATA $+2
       MOV  *R+,IP
       CLR  @INTACT
       MOVB @>83D4,TEMP0
       SRL  TEMP0,8
       AI   TEMP0,>100
       MOVB @VDPSTA,TEMP1 REMOVE PENDING INTERRUPT
       BLWP @VWTR
       LIMI 2
       B    *NEXT        CONTINUE NORMAL TASK
*===========================================================
BKLINK MOV  @INTACT,TEMP7
       JNE  BKLIN1
       LIMI 2
BKLIN1 B    *LINK
*===========================================================
*
$SYS$  LIMI 0
       MOV  @SYSTAB(TEMP1),TEMP0
       B    *TEMP0
       DATA DSK          CODE=-18 DRIVE SELECTION
       DATA DSK          CODE=-16 READ DISK
       DATA DSK          CODE=-14 WRITE DISK
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       DATA GXY          CODE=-12 GOTOXY
       DATA QKY          CODE=-10 ?KEY
       DATA QTM          CODE=-8  ?TERMINAL
       DATA CLF          CODE=-6  CRLF
       DATA EMT          CODE=-4  EMIT
       DATA KY           CODE=-2  KEY
SYSTAB DATA SBW          CODE=0   VSBW
       DATA MBW          CODE=2   VMBW
       DATA SBR          CODE=4   VSBR
       DATA MBR          CODE=6   VMBR
       DATA WTR          CODE=8   VWTR
       DATA GPL          CODE=10  GPLLNK
       DATA XML          CODE=12  XMLLNK
       DATA DSR          CODE=14  DSRLNK
       DATA CLS          CODE=16  CLS
       DATA FMT          CODE=18  FORMAT-DISK
       DATA FILL         CODE=20  VFILL
       DATA AOX          CODE=22  VAND
       DATA AOX          CODE=24  VOR
       DATA AOX          CODE=26  VXOR
*
*== THIS IS A VDP SINGLE BYTE WRITE.  CODE=0  ==============
*
SBW    MOV  *SP+,TEMP0   VDP ADDRESS (DESTINATION)
       MOV  *SP+,TEMP1   CHARACTER TO WRITE
       SWPB TEMP1        GET IN LEFT BYTE
       BLWP @VSBW
       B    @BKLINK
*
*== THIS IS A VDP MULTI BYTE WRITE.  CODE=2   ==============
*
MBW    MOV  *SP+,TEMP2   NUMBER OF BYTE TO MOVE
       MOV  *SP+,TEMP0   VDP ADDRESS (DESTINATION)
       MOV  *SP+,TEMP1   RAM ADDRESS (SOURCE)
       BLWP @VMBW
       B    @BKLINK
*
*== THIS IS A VDP SINGLE BYTE READ.  CODE=4   ==============
*
SBR    MOV  *SP,TEMP0    VDP ADDRESS (SOURCE)
       BLWP @VSBR
       SRL  TEMP1,8      CHARACTER TO RIGHT HALF FOR FORTH
       MOV  TEMP1,*SP    STACK IT
       B    @BKLINK
*
*== THIS IS A VDP MULTI BYTE READ.  CODE=6    ==============
*
MBR    MOV  *SP+,TEMP2   NUMBER OF BYTES TO READ
       MOV  *SP+,TEMP1   RAM ADDRESS (DESTINATION)
       MOV  *SP+,TEMP0   VDP ADDRESS (SOURCE)
       BLWP @VMBR
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       B    @BKLINK
*
*== VDP REGISTER WRITE.  CODE=8               ==============
*
WTR    MOV  *SP+,TEMP1   VDP REGISTER NUMBER
       MOV  *SP+,TEMP0   DATA FOR REGISTER
       SWPB TEMP1        GET REGISTER TO LEFT BYTE
       MOVB TEMP1,TEMP0  PLACE WITH DATA
       BLWP @VWTR
       B    @BKLINK
*
*== THIS IS THE GPL LINK UTILITY.  CODE=10    ==============
*
GPL    CLR  TEMP0
       MOVB TEMP0,@KYSTAT
       LI   TEMP0,>0420       CONSTRUCT THE BLWP INSTRUCTION
       LI   TEMP1,GPLLNK      TO THE GPLLNK UTILITY
       MOV  *SP+,TEMP2        WITH THIS DATA IDENTIFYING THE ROUTINE
       LI   TEMP3,>045B       CONSTRUCT THE B *LINK INSTRUCTION
       MOV  LINK,TEMP4        SAVE LINK ADDRESS
       BL   @2*TEMP0+MAINWS   EXECUTE THE ABOVE INSTRUCTIONS
       MOV  TEMP4,LINK        AND RECONSTRUCT LINK
       B    @BKLINK
*
*== THIS IS THE XML LINK UTILITY.  CODE=12    ==============
*
XML    LI   TEMP0,>0420       CONSTRUCT THE BLWP INSTRUCTION
       LI   TEMP1,XMLLNK      TO THE XMLLNK UTILITY
       MOV  *SP+,TEMP2        WITH THIS DATA IDENTIFYING THE ROUTINE
       LI   TEMP3,>045B       CONSTRUCT THE B *LINK INSTRUCTION
       MOV  LINK,TEMP4        SAVE LINK ADDRESS
       BL   @2*TEMP0+MAINWS   EXECUTE THE ABOVE INSTRUCTIONS
       MOV  TEMP4,LINK        AND RECONSTRUCT LINK
       B    @BKLINK
*
*== THIS IS THE DSR LINK UTILITY.  CODE=14    ==============
*
DSR    LI   TEMP0,>0420       CONSTRUCT THE BLWP INSTRUCTION
       LI   TEMP1,DSRLNK      TO THE DSRLNK UTILITY
       MOV  *SP+,TEMP2        THIS DATUM SELECTS DSR OR SUBROUTINE
       LI   TEMP3,>045B       CONSTRUCT THE B *LINK INSTRUCTION
       MOV  LINK,TEMP4        SAVE LINK ADDRESS
       BL   @2*TEMP0+MAINWS   EXECUTE THE ABOVE INSTRUCTIONS
       MOV  TEMP4,LINK        AND RECONSTRUCT LINK
       B    @BKLINK
*
*== THIS IS THE SCREEN CLEARING UTILITY.  CODE=16 ==========
*
CLS    MOV  @$SSTRT(U),TEMP2     BEGINNING OF SCREEN IN VDP
       MOV  @$SEND(U),TEMP1      END OF SCREEN IN VDP



The Cyc: Boston Computer Society Software Library

165

       S    TEMP2,TEMP1       SCREEN SIZE
       LI   TEMP0,>2000       BLANK CHARACTER
       MOV  LINK,TEMP7
       BL   @FILL1
       MOV  TEMP7,LINK
       B    @BKLINK
*
*== THIS IS THE DISK FORMATTER.  CODE=18   =================
*
FMT    MOV  @$DKBUF(U),TEMP0 VDP BUFFER START ADDRESS (3300 BYTES)
       MOV  TEMP0,@FAC+4
       MOV  *SP+,TEMP0
       SLA  TEMP0,8      DRIVE # TO LEFT BYTE
       AI   TEMP0,40     40 TRACKS
       MOV  TEMP0,@FAC+2
       MOV  @$PABS(U),TEMP0 SETUP SUBR NAME (>11)
       MOV  TEMP0,@SUBPTR
       LI   TEMP1,DFMT
       LI   TEMP2,2
       BLWP @VMBW
       BLWP @DSRLNK
       DATA >A
       B    @BKLINK
DFMT   DATA >0111        USED BY VMBW ABOVE
*
*== THIS IS THE VDP FILL ROUTINE.  CODE=20
*
FILL   MOV  *SP+,TEMP0   FILL CHARACTER
       SWPB TEMP0        TO LEFT BYTE
       MOV  *SP+,TEMP1   FILL COUNT
       MOV  *SP+,TEMP2   ADDRESS TO START VDP FILL
       MOV  LINK,TEMP7
       BL   @FILL1
       MOV  TEMP7,LINK
       B    @BKLINK
*===========================================================
FILL1  ORI  TEMP2,>4000  SET BIT FOR VDP WRITE
       SWPB TEMP2
       MOVB TEMP2,@VDPWA LS BYTE FIRST
       SWPB TEMP2
       MOVB TEMP2,@VDPWA THEN MS BYTE
       NOP               KILL TIME
FLOOP  MOVB TEMP0,@VDPWD WRITE A BYTE
       DEC  TEMP1
       JNE  FLOOP        NOT DONE, FILL ANOTHER
       B    *LINK
*===========================================================
*
*== VDP BYTE 'AND' 'OR' 'XOR' ROUTINES.  CODE=22,24,26   ===
*
AOX    MOV  *SP+,TEMP2   VDP ADDRESS
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       SWPB TEMP2
       MOVB TEMP2,@VDPWA LS BYTE FIRST
       SWPB TEMP2
       MOVB TEMP2,@VDPWA THEN MS BYTE
       NOP               KILL TIME
       MOVB @VDPRD,TEMP3 READ BYTE
       MOV  *SP+,TEMP0   GET DATA TO OPERATE WITH
       SWPB TEMP0        TO LEFT BYTE
*** NOW DO REQUESTED OPERATION *****************
       CI   TEMP1,24
       JEQ  DOOR
       JGT  DOXOR
       INV  TEMP3        THESE TWO INSTRUCTIONS
       SZC  TEMP3,TEMP0  PERFORM AN 'AND'
       JMP  FINAOX
DOOR   SOC  TEMP3,TEMP0  PERFORM OR
       JMP  FINAOX
DOXOR  XOR  TEMP3,TEMP0  PERFORM XOR
FINAOX LI   TEMP1,1
       MOV  LINK,TEMP7
       BL   @FILL1
       MOV  TEMP7,LINK
       B    @BKLINK
*
*===========================================================
*
*== KEY ROUTINE  CODE= -2  =================================
*
KY     MOV  @$ALTI(U),TEMP0
       JEQ  KEY0
       CLR  TEMP7
       MOVB TEMP7,@KYSTAT
       INC  TEMP0
       BLWP @VSBR
       ANDI TEMP1,>1F00
       BLWP @VSBW
       MOV  TEMP0,TEMP1
       AI   TEMP1,8
       MOV  TEMP1,@SUBPTR
       BLWP @DSRLNK
       DATA >8
       DECT TEMP0
       BLWP @VSBR
       SRL  TEMP1,8
       MOV  TEMP1,TEMP0
       B    @BKLINK
KEY0   MOV  @KEYCNT,TEMP7
       INC  TEMP7
       JNE  KEY1
       MOV  @CURPO$(U),TEMP0
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       BLWP @VSBR             READ CHARACTER AT CURSOR POSITION
       MOVB TEMP1,@CURCHR     AND SAVE IT
       LI   TEMP1,>1E00       PLACE CURSOR CHARACTER ON SCREEN
       BLWP @VSBW
*
KEY1   LI   TEMP4,>2000       MASK TO CHECK STATUS
       BLWP @KSCAN
       MOVB @KYSTAT,TEMP0
       COC  TEMP4,TEMP0
       JEQ  KEY2              JMP IF KEY WAS PRESSED
*
       CI   TEMP7,100         NO KEY PRESSED
       JNE  KEY3
       MOVB @CURCHR,TEMP1
       JMP  KEY5
*
KEY3   CI   TEMP7,200
       JNE  KEY4
       CLR  TEMP7
       LI   TEMP1,>1E00       CURSOR CHAR
KEY5   MOV  @CURPO$(U),TEMP0
       BLWP @VSBW
KEY4   MOV  TEMP7,@KEYCNT
       MOV  @INTACT,TEMP7
       JNE  KEY6
       LIMI 2
KEY6   DECT IP                THIS WILL RE-EXECUTE KEY
       B    *NEXT
*KE     DATA KEY,SEMIS
*
*
KEY2   SETO @KEYCNT           KEY WAS PRESSED
       MOV  @CURPO$(U),TEMP0  RESTORE CHARACTER AT CURSOR LOCATION
       MOVB @CURCHR,TEMP1
       BLWP @VSBW
       MOVB @KYCHAR,TEMP0     PUT CHAR IN RIGHT HALF OF TEMP0
       SRL  TEMP0,8
       B    @BKLINK
*
*== EMIT ROUTINE  CODE= -4  ================================
*
EMT    MOV  TEMP2,TEMP1
       MOV  @$ALTO(U),TEMP0
       JEQ  EMIT0
       CLR  TEMP7             ALTOUT ACTIVE
       MOVB TEMP7,@KYSTAT
       DEC  TEMP0
       SWPB TEMP1
       BLWP @VSBW
       INCT TEMP0
       BLWP @VSBR
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       ANDI TEMP1,>1F00
       BLWP @VSBW
       AI   TEMP0,8
       MOV  TEMP0,@SUBPTR
       BLWP @DSRLNK
       DATA >8
       B    @BKLINK
*
EMIT0  CI   TEMP1,7      IS IT A BELL?
       JNE  NOTBEL
       CLR  TEMP2
       MOVB TEMP2,@KYSTAT
       MOVB @GRMSAV,@GRMWA    RESTORE GROM ADDRESS
       NOP
       MOVB @GRMSAV+1,@GRMWA
       BLWP @GPLLNK
       DATA >0036        EMIT ERROR TONE
       JMP  EMEXIT
*
NOTBEL CI   TEMP1,8      IS IT A BACKSPACE?
       JNE  NOTBS
       LI   TEMP1,>2000
       MOV  @CURPO$(U),TEMP0
       BLWP @VSBW
       JGT  DECCUR
       JMP  EMEXIT
DECCUR DEC  @CURPO$(U)
       JMP  EMEXIT
*
NOTBS  CI   TEMP1,>A     IS IT A LINE FEED?
       JNE  NOTLF
       MOV  @$SEND(U),TEMP7
       S    @$SWDTH(U),TEMP7
       C    @CURPO$(U),TEMP7
       JHE  SCRLL
       A    @$SWDTH(U),@CURPO$(U)
       JMP  EMEXIT
SCRLL  MOV  LINK,TEMP7
       BL   @SCROLL
       MOV  TEMP7,LINK
       JMP  EMEXIT
*
*** SCROLLING ROUTINE
*
SCROLL MOV  @$SSTRT(U),TEMP0     VDP ADDR
       LI   TEMP1,LINBUF      BUFFER
       MOV  @$SWDTH(U),TEMP2     COUNT
       A    TEMP2,TEMP0       START AT LINE 2
SCROL1 BLWP @VMBR
       S    TEMP2,TEMP0       ONE LINE BACK TO WRITE
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       BLWP @VMBW
       A    TEMP2,TEMP0       TWO LINES AHEAD FOR NEXT READ
       A    TEMP2,TEMP0
       C    TEMP0,@$SEND(U)      END OF SCREEN?
       JL   SCROL1
       MOV  TEMP2,TEMP1       BLANK BOTTOM ROW OF SCREEN
       LI   TEMP0,>2000       BLANK
       S    @$SEND(U),TEMP2
       NEG  TEMP2             NOW CONTAINS ADDRESS OF START OF LAST LINE
       MOV  LINK,TEMP6
       BL   @FILL1            WRITE THE BLANKS
       B    *TEMP6
*
NOTLF  CI   TEMP1,>D     IS IT A CARRIAGE RETURN?
       JNE  NOTCR
       CLR  TEMP0
       MOV  @CURPO$(U),TEMP1
       MOV  TEMP1,TEMP3
       S    @$SSTRT(U),TEMP1  ADJUSTED FOR SCREEN NOT AT 0
       MOV  @$SWDTH(U),TEMP2
       DIV  TEMP2,TEMP0
       S    TEMP1,TEMP3
       MOV  TEMP3,@CURPO$(U)
       JMP  EMEXIT
*
NOTCR  SWPB TEMP1        ASSUME IT IS A PRINTABLE CHARACTER
       MOV  @CURPO$(U),TEMP0
       BLWP @VSBW
       MOV  @$SEND(U),TEMP2
       DEC  TEMP2
       C    TEMP0,TEMP2
       JNE  NOTCR1
       MOV  @$SEND(U),TEMP0
       S    @$SWDTH(U),TEMP0 WAS LAST CHAR ON SCREEN. SCROLL
       MOV  TEMP0,@CURPO$(U)
       JMP  SCRLL
NOTCR1 INC  TEMP0        NO SCROLL NECESSARY
       MOV  TEMP0,@CURPO$(U)
*
EMEXIT B    @BKLINK
*
*== CRLF ROUTINE  CODE= -6  ================================
*
CLF    MOV  LINK,TEMP5
       LI   TEMP2,>000D
       BL   @EMT
       LI   TEMP2,>000A
       LIMI 0            PREVIOUS CALL TO EMT ALTERED INT MASK
       BL   @EMT
       MOV  TEMP5,LINK
       B    @BKLINK
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*
*== ?TERMINAL ROUTINE CODE= -8  ============================
*
QTM    BLWP @KSCAN
       MOVB @KYCHAR,TEMP0
       SRL  TEMP0,8
       CI   TEMP0,>2
       JEQ  QTERM1
       CLR  TEMP0
QTERM1 B    @BKLINK
*
*== ?KEY ROUTINE CODE= -10  ================================
*
QKY    BLWP @KSCAN
       MOVB @KYCHAR,TEMP0
       SRL  TEMP0,8
       CI   TEMP0,>00FF
       JNE  QKEY1
       CLR  TEMP0
QKEY1  B    @BKLINK
*
*== GOTOXY ROUTINE CODE= -12  ==============================
*
GXY    MPY  @$SWDTH(U),TEMP3
       A    TEMP2,TEMP4       POSITION WITHIN SCREEN
       A    @$SSTRT(U),TEMP4     ADD VDP OFFSET TO SCREEN TOP
       MOV  TEMP4,@CURPO$(U)
       B    @BKLINK
*
*** ENTRY POINT FOR DISK HANDLING ROUTINES
*
DSK    MOV  TEMP1,TEMP7  SAVE CODE OF DISK ROUTINE
       MOV  @$PABS(U),TEMP0
       LI   TEMP1,>0100  SET UP VDP FOR DISK DSR
       BLWP @VSBW        LEVEL ONE R/W ACCESS
       INC  TEMP0
       LI   TEMP1,>1000
       BLWP @VSBW
       MOV  TEMP4,TEMP1  ADDRESS TO TEMP1
       CI   TEMP7,-14
       JNE  NOTWD
*
*** DISK WRITE ROUTINE  CODE=-14
*
       C    TEMP2,@$DKFLO(U)  TEST DISK FENCES
       JHE  DKWT1
DKWT0  LI   TEMP0,>B
       JMP  DKEXIT
DKWT1  C    TEMP2,@$DKFHI(U)
       JHE  DKWT0
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       MOV  @$DKBUF(U),TEMP0 VDP BUFFER
       MOV  TEMP2,TEMP5  SAVE BLOCK #
       MOV  TEMP3,TEMP2  BYTES/BLOCK
       BLWP @VMBW
       CLR  TEMP4
       DIV  @$DKSIZ(U),TEMP4  BLOCK # IN TEMP5
       INC  TEMP4
       SWPB TEMP4
       MOV  TEMP4,@FAC+2
       SLA  TEMP5,2      CONV BLOCK # TO SECT #
       MOV  TEMP5,@FAC+6
       LI   TEMP6,4      SET COUNTER
       MOV  @$DKBUF(U),@FAC+4
WTLOOP MOV  @$PABS(U),@SUBPTR
       BLWP @DSRLNK
       DATA >A
       MOVB @DSKERR,TEMP7
       JNE  DKERR
       DEC  TEMP6        CHECK LOOP COUNT
       JEQ  DSKDON
       MOV  @FAC,@FAC+6
       INC  @FAC+6
       LI   TEMP0,256
       A    TEMP0,@FAC+4
       JMP  WTLOOP
DKERR  LI   TEMP0,6
       JMP  DKEXIT
DSKDON CLR  TEMP0
*
DKEXIT B    @BKLINK
*
*
NOTWD  CI   TEMP7,-16
       JNE  NOTRD
*
*** DISK READ ROUTINES  CODE=-16
*
       MOV  TEMP2,TEMP5  SAVE BLK#
       CLR  TEMP4
       DIV  @$DKSIZ(U),TEMP4  BLOCK # IN TEMP5
       INC  TEMP4
       SWPB TEMP4
       INC  TEMP4        SET BIT FOR READ
       MOV  TEMP4,@FAC+2
       SLA  TEMP5,2
       MOV  TEMP5,@FAC+6
       MOV  @$PABS(U),TEMP4
       LI   TEMP6,4      INIT COUNTER
       MOV  @$DKBUF(U),@FAC+4
RDLOOP MOV  TEMP4,@SUBPTR
       BLWP @DSRLNK
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       DATA >A
       MOVB @DSKERR,TEMP7
       JNE  DKERR
       DEC  TEMP6
       JEQ  RDDONE
       MOV  @FAC,@FAC+6
       INC  @FAC+6
       LI   TEMP0,256
       A    TEMP0,@FAC+4
       JMP  RDLOOP
RDDONE MOV  @$DKBUF(U),TEMP0 VDP BUFFER
       MOV  TEMP3,TEMP2  #BYTES/BLOCK
       BLWP @VMBR
       JMP  DSKDON
*
*
NOTRD  EQU  $
*
*** DRIVE SELECTION ROUTINE   CODE =-18
*
       CLR  TEMP0
DRV1   DEC  TEMP2
       JLT  DRV2
       A    @$DKSIZ(U),TEMP0
       JMP  DRV1
DRV2   B    @BKLINK
*
*===========================================================
*
UBASE0 BSS  6             BASE OF USER VARIABLES
       DATA UBASE0        06 USER UCONS
       DATA SPBASE        08 USER S0
       DATA RBASE         0A USER R0 { R0$
       DATA $UVAR         0C USER U0
       DATA SPBASE        0E USER TIB
       DATA 31            10 USER WIDTH
       DATA DPBASE        12 USER DP
       DATA $SYS$         14 USER SYS$
       DATA 0             16 USER CURPOS
       DATA INT1          18 USER INTLNK
       DATA 1             1A USER WARNING
       DATA 64            1C USER C/L$ { CL$
       DATA $BUFF         1E USER FIRST$
       DATA $LO           20 USER LIMIT$
       DATA 1024          22 USER B/BUF$ { BBUF$
       DATA 1             24 USER B/SCR$ { BSCR$
       DATA 1             26 USER DISK_LO  (LOW DISK FENCE)
       DATA 90            28 USER DISK_HI  (HIGH DISK FENCE)
       DATA 90            2A USER DISK_SIZE (IN SCREENS)
       DATA >1000         2C USER DISK_BUF  (BUFFER LOC IN VDP. SIZE=1K)  1K)
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       DATA >460          2E USER PABS  (AREA FOR PABS ETC.)
       DATA 40            30 USER SCRN_WIDTH
       DATA 0             32 USER SCRN_START
       DATA 960           34 USER SCRN_END
       DATA INT1          36 USER ISR
       DATA 0             38 USER ALTIN
       DATA 0             3A USER ALTOUT
*
$UVAR  BSS  >80           USER VARIABLE AREA
*
       COPY "DSK2.UTILROM"
       COPY "DSK2.UTILRAM"
*===========================================================
LINBUF BSS  40           BUFFER FOR SCROLLING
KEYCNT DATA -1           USED IN CURSOR FLASH LOGIC
CURCHR BSS  2            CHAR AT CURSOR POSITION
GRMSAV BSS  2            SAVE GROM ADDRESS DURING DSRLNK
INTACT DATA 0            NON-ZERO DURING INTERRUPT SERVICE
*
*===========================================================
*
       END
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Disk 10. Contents of File UTILEQU

SCNKEY EQU  >000E
XMLTAB EQU  >0CFA        XML TABLES (BASE)
FLAG2  EQU  >8349
SCLEN  EQU  >8355
SCNAME EQU  >8356
SUBSTK EQU  >8373
CRULST EQU  >83D0
SADDR  EQU  >83D2
GPLWS  EQU  >83E0        GPL/EXTENDED BASIC WORKSPACE
PAD    EQU  >8300
VDPRD  EQU  >8800        VDP read data address
VDPWD  EQU  >8C00        VDP write data address
VDPWA  EQU  >8C02        VDP write address address
R0LB   EQU  >83E1
R1LB   EQU  >83E3
R3LB   EQU  >83E7
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Disk 10. Contents of File UTILRAM

SVGPRT DATA 0            Save GPL return address
SAVCRU DATA 0            CRU address of peripheral
SAVENT DATA 0            Entry address of DSR
SAVLEN DATA 0            Save device name length
SAVPAB DATA 0            Ptr into device name in PAB
SAVVER DATA 0            Version number of DSR
NAMBUF DATA 0,0,0,0
*
*** General utility workspace registers (Overlaps next WS)
UTILWS DATA 0,0
       BYTE 0
R2LB   BYTE 0
*
*** DSR link routine workspace registers (Overlaps prev. WS)
DLNKWS DATA 0,0,0,0,0
TYPE   DATA 0,0,0,0,0,0,0,0,0,0,0
*
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Disk 10. Contents of File UTILROM

C100   DATA 100
H20    EVEN
H2000  DATA >2000
DECMAL TEXT '.'
HAA    BYTE >AA
       EVEN
*
* Utility Vectors
*
GPLLNK DATA UTILWS,GLENTR     Link to GROM routines
XMLLNK DATA UTILWS,XMLENT     Link to ROM routines
KSCAN  DATA UTILWS,KSENTR     Keyboard scan
VSBW   DATA UTILWS,VSBWEN     VDP single byte write
VMBW   DATA UTILWS,VMBWEN     VDP multiple byte write
VSBR   DATA UTILWS,VSBREN     VDP single byte read
VMBR   DATA UTILWS,VMBREN     VDP multiple byte read
VWTR   DATA UTILWS,VWTREN     VDP write to register
DSRLNK DATA DLNKWS,DLENTR     Link to device service routine
*
*===========================================================
ENTLNK MOV  R11,@SVGPRT  Save return to GPL interpreter
       MOVB @GRMRA,R1    Save GROM address of XML to
       SWPB R1           this routine.
       MOVB @GRMRA,R1
       SWPB R1
       AI   R1,-3
       MOV  R1,@GRMSAV
       LI   R1,RTFGPL    Change XML vectors
       MOV  R1,@>2000    for Extended BASIC
       MOV  R1,@>2002    for Editor/Assembler
       B    @FORTH       Go to FORTH
*
*==========================================================
*      LINK TO SYSTEM XML UTILITIES
*
XMLENT MOV  *R14+,@GPLWS+2    Get argument
       LWPI GPLWS             Select GPL workspace
       MOV  R11,@UTILWS+22    Save GPL return address
       MOV  R1,R2             Make a copy of argument
       CI   R1,>8000          Direct address in ALC?
       JH   XML30             We have the address
       SRL  R1,12
       SLA  R1,1
       SLA  R2,4
       SRL  R2,11
       A    @XMLTAB(R1),R2
       MOV  *R2,R2
XML30  BL   *R2
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       LWPI UTILWS            GET BACK TO RIGHT WS
       MOV  R11,@GPLWS+22     Restore GPL return address
       RTWP
*
*===========================================================
*** Link to GPL utilities
*
GLENTR MOVB @SUBSTK,R2        Fetch GPL subroutine stack ptr
       SRL  R2,8              Make it an index
       AI   R2,PAD
       INCT R2
       MOV  @GRMSAV,R1        Push XML address for return
       MOVB R1,*R2
       SWPB R1
       MOVB R1,@1(R2)
       SWPB R2                Adjust stack pointer
       MOVB R2,@SUBSTK
       MOVB *R14+,@GRMWA      Set up address to call
       MOVB *R14+,@GRMWA      and second byte, adjusting return
       LWPI GPLWS
       MOV  @SVGPRT,R11
       RT                     Return to GPL
*
*** Return to assembly language from GPL
*
RTFGPL LWPI UTILWS       Select utility workspace
       RTWP              Return to calling AL routine
*
*==============================================================
*      KEYBOARD SCAN
*
KSENTR LWPI GPLWS
       MOV  R11,@UTILWS+22   Save GPL return address
       BL   @SCNKEY
       LWPI UTILWS
       MOV  R11,@GPLWS+22    Restore GPL return address
       RTWP
*
*==============================================================
*      VDP UTILITIES
*
** VDP single byte write
*
VSBWEN BL   @WVDPWA          Write out address
       MOVB @2(R13),@VDPWD   Write data
       RTWP                  Return to calling program
*
** VDP multiple byte write
*
VMBWEN BL   @WVDPWA          Write out address
VWTMOR MOVB *R1+,@VDPWD      Write a byte
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       DEC  R2               Decrement byte count
       JNE  VWTMOR           More to write?
       RTWP                  Return to calling Program
*
** VDP single byte read
*
VSBREN BL   @WVDPRA          Write out address
       MOVB @VDPRD,@2(R13)   Read data
       RTWP                  Return to calling program
*
** VDP multiple byte read
*
VMBREN BL   @WVDPRA          Write out address
VRDMOR MOVB @VDPRD,*R1+      Read a byte
       DEC  R2               Decrement byte count
       JNE  VRDMOR           More to read?
       RTWP                  Return to calling program
*
** VDP write to register
*
VWTREN MOV  *R13,R1          Get register number and value
       MOVB @1(R13),@VDPWA   Write out value
       ORI  R1,>8000         Set for register write
       MOVB R1,@VDPWA        Write out register number
       RTWP                  Return to calling program
*
** Set up to write to VDP
*
WVDPWA LI   R1,>4000
       JMP  WVDPAD
*
** Set up to read VDP
*
WVDPRA CLR  R1
*
** Write VDP address
*
WVDPAD MOV  *R13,R2          Get VDP address
       MOVB @R2LB,@VDPWA     Write low byte of address
       SOC  R1,R2            Properly adjust VDP write bit
       MOVB R2,@VDPWA        Write high byte of address
       MOV  @2(R13),R1       Get CPU RAM address
       MOV  @4(R13),R2       Get byte count
       RT                    Return to calling routine
*
*===========================================================
*      CIF - Convert integer to floating                   *
*
CIF    LI   R4,FAC            Will convert into the FAC
       MOV  *R4,R0            Get integer into register
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       MOV  R4,R6             Copy ptr to FAC to clear it
       CLR  *R6+              Clear FAC,FAC+1
       CLR  *R6+              IN CASE HAD A STRING IN FAC
       MOV  R0,R5             IS INTEGER EQUAL TO ZERO?
       JEQ  CIFRT             YES - ZERO RESULT AND RETURN
       ABS  R0                GET ABS VALUE OF ARG
       LI   R3,>40            GET EXPONENT BIAS
       CLR  *R6+              CLEAR WORDS IN RESULT THAT
       CLR  *R6                 MIGHT NOT GET A VALUE
       CI   R0,100            IS INTEGER < 100?
       JL   CIF02             YES-JUST PUT IN 1ST FRACTION
*                                PART
       CI   R0,10000          NO-IS ARG < 100,2?
       JL   CIF01             YES-JUST 1 DIVISION NECESSARY
*                             NO - 2 DIVISIONS ARE NECESSARY
       INC  R3                ADD 1 TO EXPONENT FOR 1ST DIV
       MOV  R0,R1             PUT # IN LOW ORDER WORD FOR
*                               THE DIVIDE
       CLR  R0                CLEAR HIGH ORDER WORD FOR THE
*                                DIVIDE
       DIV  @C100,R0          DIVIDE BY THE RADIX
       MOVB @R1LB,@3(R4)      MOVE THE RADIX DIGIT IN
CIF01
       INC  R3                ADD 1 TO EXPONENT FOR DIVIDE
       MOV  R0,R1             PUT IN LOW ORDER FOR DIVIDE
       CLR  R0                CLEAR HIGH ORDER FOR DIVIDE
       DIV  @C100,R0          DIVIDE BY THE RADIX
       MOVB @R1LB,@2(R4)      PUT NEXT RADIX DIGIT IN
CIF02
       MOVB @R0LB,@1(R4)      PUT HIGHEST ORDER RADIX DIGIT
*                             IN
       MOVB @R3LB,*R4         PUT EXPONENT IN
       INV  R5                IS RESULT POSITIVE?
       JLT  CIFRT             YES - SIGN IS CORRECT
       NEG  *R4               NO - MAKE IT NEGATIVE
CIFRT  RT
*
*===========================================================
*** Link to device service routine
*
DLENTR MOV  *R14+,R5          Fetch program type for link
       SZCB @H20,R15          Reset equal bit
       MOV  @SCNAME,R0        Fetch pointer into PAB
       MOV  R0,R9             Save pointer
       AI   R9,-8             Adjust pointer to flag byte
       BLWP @VSBR             Read device name length
       MOVB R1,R3             Store it elsewhere
       SRL  R3,8              Make it a word value
       SETO R4                Initialize a counter
       LI   R2,NAMBUF         Point to NAMBUF
LNK$LP INC  R0                Point to next char of name
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       INC  R4                Increment character counter
       C    R4,R3             End of name?
       JEQ  LNK$LN            Yes
       BLWP @VSBR             Read current character
       MOVB R1,*R2+           Move it to NAMBUF
       CB   R1,@DECMAL        Is it a decimal point?
       JNE  LNK$LP            No
LNK$LN MOV  R4,R4             Is name length zero?
       JEQ  LNKERR            Yes, error
       CI   R4,7              Is name length > 7?
       JGT  LNKERR            Yes, error
       CLR  @CRULST
       MOV  R4,@SCLEN-1       Store name length for search
       MOV  R4,@SAVLEN        Save device name length
       INC  R4                Adjust it
       A    R4,@SCNAME        Point to position after name
       MOV  @SCNAME,@SAVPAB   Save pointer into device name
*
*** Search ROM CROM GROM for DSR
*
SROM   LWPI GPLWS             Use GPL workspace to search
       CLR  R1                Version found of DSR etc.
       LI   R12,>0F00         Start over again
NOROM  MOV  R12,R12           Anything to turn off
       JEQ  NOOFF             No
       SBZ  0                 Yes, turn it off
NOOFF  AI   R12,>0100         Next ROM'S turn on
       CLR  @CRULST           Clear in case we're finished
       CI   R12,>2000         At the end
       JEQ  NODSR             No more ROMs to turn on
       MOV  R12,@CRULST       Save address of next CRU
       SBO  0                 Turn on ROM
       LI   R2,>4000          Start at beginning
       CB   *R2,@HAA          Is it a valid ROM?
       JNE  NOROM             No
       A    @TYPE,R2          Go to first pointer
       JMP SGO2
SGO    MOV  @SADDR,R2         Continue where we left off
       SBO  0                 Turn ROM back on
SGO2   MOV  *R2,R2            Is address a zero
       JEQ  NOROM             Yes, no program to look at
       MOV  R2,@SADDR         Remember where we go next
       INCT R2                Go to entry point
       MOV  *R2+,R9           Get entry address
*
*** See if name matches
*
       MOVB @SCLEN,R5         Get length as counter
       JEQ  NAME2             Zero length, don't do match
       CB   R5,*R2+           Does length match?



The Cyc: Boston Computer Society Software Library

181

       JNE  SGO               No
       SRL  R5,8              Move to right place
       LI   R6,NAMBUF         Point to NAMBUF
NAME1  CB   *R6+,*R2+         Is character correct?
       JNE  SGO               No
       DEC  R5                More to look at?
       JNE  NAME1             Yes
NAME2  INC  R1                Next version found
       MOV  R1,@SAVVER        Save version number
       MOV  R9,@SAVENT        Save entry address
       MOV  R12,@SAVCRU       Save CRU address
       BL   *R9               Match, call subroutine
       JMP  SGO               Not right version
       SBZ  0                 Turn off ROM
       LWPI DLNKWS            Select DSRLNK workspace
       MOV  R9,R0             Point to flag byte in PAB
       BLWP @VSBR             Read flag byte
       SRL  R1,13             Just want the error flags
       JNE  IOERR             Error!
       RTWP
*
*** Error handling
*
NODSR  LWPI DLNKWS       Select DSRLNK workspace
LNKERR CLR  R1           Clear the error flags
IOERR  SWPB R1
       MOVB R1,*R13      Store error flags in calling R0
       SOCB @H20,R15     Indicate an error occurred
       RTWP              Return to caller
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Disk 11. Graphics Desi gn System

9HUVLRQ� $XWKRU��-��3HWHU�+RGGLH
5HTXLUHV��;% /DQJXDJH��;%��$/ 8SGDWHG�

&RPSOHWH�V\VWHP�IRU�GHVLJQLQJ�JUDSKLFV�VFUHHQV�,Q�IXOO�FRORU�IRU�XVH�LQ�\RXU�SURJUDPV��,QFOXGHV�IXOO
GRFXPHQWDWLRQ��9HU\�HDUO\�-3+�SURJUDP�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-11
Sectors total           = 360
Sectors used            = 96
Sectors available       = 262
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CHAR         45 PROGRAM      >022 044
002 >006 LOAD          3 PROGRAM      >079 002
003 >003 READ-THIS    22 DIS/VAR 80   >04e 021
004 >005 SAMPLE       18 INT/FIX128   >068 017
005 >007 WRITER        8 PROGRAM      >07b 007
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Disk 11. Contents of File READ-THIS

SCREEN CHARACTER DEFINITION PROGRAM

%<�-��3(7(5�+2'',(

7KH�IROORZLQJ�LQVWUXFWLRQV�ZLOO�KHOS�\RX�LQ�GHVLJQLQJ�JUDSKLFV�VFUHHQV�WR�ZKLFK�FDQ�EH�XSORDGHG�WR�WKH
%RVWRQ�&RPSXWHU�6RFLHW\�%XOOHWLQ�%RDUG�6HUYLFH�RU�XVHG�LQ�\RXU�RZQ�SURJUDPV�

System

([WHQGHG�EDVLF��0HPRU\�H[SDQVLRQ��'LVN�GULYH��-R\VWLFN�RSWLRQDO�

Start up

�� 0DNH�VXUH�DOO�PHPRU\�KDV�EHHQ�FOHDUHG�IURP�PHPRU\��LI�\RX�DUH�QRW�VXUH��VWDUW�WKH�SURJUDP�IURP
WKH�PDLQ�PHPRU\�VFUHHQ�

�� :KHQ�WKH�SURJUDP�VWDUWV�XS�\RX�DUH�DW�WKH�0$,1�6&5((1��6FUHHQ�����7KH�FXUVRU�LV�DW�WKH
�+20(��SRVLWLRQ�LQ�WKH�FHQWHU�RI�WKH�VFUHHQ��7KH�FXUVRU�DOVR�LQGLFDWHV�ZKHUH�WKH�QH[W�JUDSKLFV
FKDUDFWHU�ZLOO�EH�SODFHG�

�� $W�WKLV�SRLQW�\RX�PD\�SODFH�JUDSKLFV�FKDUDFWHUV�LQ�DV�PDQ\�VFUHHQ�ORFDWLRQV�DV�\RX�ZLVK��7KH
FXUVRU�PD\�EH�PRYHG�DURXQG� WKH�VFUHHQ�E\�WKH�DUURZ�NH\V�� �FCTN�NH\�QRW�UHTXLUHG��RU�E\
SUHVVLQJ�J�IRU�MR\VWLFN�DQG�XVLQJ�WKH�MR\VWLFN��7R�UHWXUQ�WR�NH\ERDUG�SUHVV�K�

Main Screen Key Presses

% 6HW�EDFNJURXQG�FRORU���VFUHHQ�FRORU��

& 6HW�FRORU�RI�FKDUDFWHU�VHWV��IRUHJURXQG�DQG�EDFNJURXQG�IRU�HDFK�VHW�

' 0RYH�FXUVRU�WR�OHIW���)&71�QRW�QHHGHG��

( 0RYH�FXUVRU�XS���)&71�QRW�QHHGHG��

* 7XUQ�JULG�RQ�DQG�RII�

+ 5HFDOO�FKDUDFWHU�E\�$6&,,�FRGH��HQWHU�GHILQLWLRQ�LQ�+(;�FRGH�

- 7RJJOH�MR\VWLFN�RQ�IRU�PRYLQJ�FXUVRU�

. 7RJJOH�NH\ERDUG�RQ�IRU�PRYLQJ�FXUVRU�

/ /HDYH�D�FKDUDFWHU�SLFNHG�XS�DW�WKH�FXUUHQW�FXUVRU�SRVLWLRQ���6HH�3�IRU�SLFNXS��
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1 *R�WR�&KDUDFWHU�'HILQLWLRQ�6FUHHQ�WR�GHILQH�D�QHZ�FKDUDFWHU�

2 /RDGV�FKDUDFWHU�SUHVHQWO\�XQGHU�FXUVRU�

3 3LFNXS�FKDUDFWHU�SUHVHQWO\�XQGHU�FXUVRU�

5 5HFDOO�DQG�SODFH�DW�SUHVHQW�FXUVRU�D�SUHGHILQHG�FKDUDFWHU��UHFDOOHG�E\�$6&,,�FRGH�

7 6WDUW�7(;7�PRGH� IRU�SODFLQJ� WH[W�DW� FXUUHQW� FXUVRU�SRVLWLRQ�� OHDYH�7(;7�PRGH� E\
SUHVVLQJ�(17(5�

���SHULRG� 5HWXUQV�FXUVRU�WR�+20(�SRVLWLRQ�LQ�WKH�PLGGOH�RI�WKH�VFUHHQ�

(QWHU 5HWXUQV�WR�*5$3+,&6�PRGH�IURP�7(;7�PRGH�

�� 5HFDOOV�VFUHHQ���

�� 5HFDOOV�VFUHHQ���

�� 5HFDOOV�VFUHHQ���

�� 5HFDOOV�VFUHHQ���

)&71�� 6KRZV�FKDUDFWHU�VHW�GHILQLWLRQV�

)&71�� &DWDORJV�GULYH���

)&71�� 3UHVHQW�6WDWXV�6FUHHQ

)&71�� /RDG�DQ�ROG�VFUHHQ�IURP�GLVN�

)&71�� ,QVWUXFWLRQV�VFUHHQ�

)&71�� 6DYH�VFUHHQ�DW�PDLQ�VFUHHQ�WR�GLVN�



The Cyc: Boston Computer Society Software Library

185

Character Def inition S creen

Defining ch aracters:

'HILQH�WKH�FKDUDFWHUV�E\�SRVLWLRQLQJ�WKH�FXUVRU�RQ�WKH���ð���JULG�XVLQJ�WKH�DUURZ�NH\V��3UHVV���WR�ILOO�LQ
D� SL[HO�� DQG� �� WR� OHDYH� D� SL[HO� EODQN��7KH� FXUVRU�PRYHV� WR� WKH� ULJKW� DIWHU� HDFK� VTXDUH�� EXW� FDQ� EH
RYHUULGGHQ�E\�WKH�XVH�RI�WKH�DUURZ�NH\V�

Character Def inition S creen Key Presses

& &OHDUV�FKDUDFWHU�JULG�

) )OLSV�WKH�FKDUDFWHU�RYHU�

, ,QYHUWV�WKH�LPDJH��EODFN�LV�ZKLWH�DQG�ZKLWH�EHFRPHV�EODFN�

. &RQILUPV�D�SLFWRULDO�YLHZ�DV�D�VLQJOH�FKDUDFWHU�DQG�DV�D�JURXS�RI�WKH�VDPH�FKDUDFWHU��3UHVV
4�WR�DVVLJQ�WKH�FKDUDFWHU�DQ�$6&,,�FRGH�

/ 3XWV�DOO�EODFN�SL[HOV�RQ�WR�WKH�HQG�RI�WKDW�URZ�

2 5HFDOOV�D�SUHYLRXVO\�GHILQHG�FKDUDFWHU�WR�WKH�JULG�E\�XVLQJ�LWV�$6&,,�FRGH�

4 $VVLJQ�WKH�FKDUDFWHU�WR�DQ�$6&,,�FRGH�DQG�UHWXUQV�WR�0DLQ�6FUHHQ��ZLWK�WKDW�FKDUDFWHU
XQGHU�WKH�FXUVRU��7KH�FKDUDFWHU�DVVLJQHG�LV�WKH�FKDUDFWHU�ODVW�FRQILUPHG�E\�WKH�.�NH\�DW
WKH�'HILQH�&KDUDFWHU�6FUHHQ�

5 5RWDWHV�WKH�FKDUDFWHU�E\����GHJUHHV�FORFNZLVH�
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The WRITE Program

7KH�:5,7(5�3URJUDP�UHDGV�D�GDWD�ILOH�VDYHG�E\�FCTN 9�LQ�WKH�6FUHHQ�%XLOGHU�3URJUDP��DQG�IURP�WKH
GDWD��FUHDWHV�D�%DVLF�SURJUDP�RQ�GLVN��7KLV�JHQHUDWHG�SURJUDP�LV�DOZD\V�VWRUHG�RQ�GLVN�RQH�XQGHU�WKH
ILOHQDPH��'6.��+&�� � LQ�([WHQGHG�%DVLF
V�0(5*(�IRUPDW��7KH�SURJUDP�PD\�EH� ORDGHG�DQG�UXQ��RU
LQFRUSRUDWHG� LQWR� RWKHU� SURJUDPV�� 7R� ORDG� WKH� JHQHUDWHG� SURJUDP�� W\SH� WKH� FRPPDQG� 
0(5*(
�'6.��+&�� 
��QRW� 
2/'�'6.��+&
��+RZHYHU�� RQFH�\RX�KDYH� ORDGHG� WKH�SURJUDP�XVLQJ� WKH�0(5*(
FRPPDQG��LW�PD\�EH�VDYHG��HGLWHG��UHQXPEHUHG��HWF��MXVW�OLNH�DQ\�RWKHU�FRQVROH�%DVLF�SURJUDP��<RX�PD\
ZDQW�WR�DGG�D�VWDWHPHQW�VXFK�DV������*272������DW�WKH�HQG�RI�\RXU�SURJUDP�VR�LW�ZLOO�QRW�HQG�DQG�KDYH
WKH�JUDSKLFV�GLVDSSHDU�

7KHUH�LV�D�VDPSOH�ILOH�RQ�WKH�GLVN�FDOOHG�6$03/(��,W�LV�D�GDWD�ILOH�WKDW�FDQ�EH�XVHU�E\�&+$5�RU�:5,7(5
DQG�LV�WKH�EDVLV�RI�WKH�ILUVW�JUDSKLFV�GLVSOD\�VKRZQ�RQ�WKH�%&6�7,���%%6V�

1RWH�� � ,I�\RX�DUH�GHVLJQLQJ�FKDUDFWHUV�WR�EH�VHQW�WKURXJK�7(,,� IRU�EXOOHWLQ�D�ERDUG�GR�QRW�UHGHILQH
FKDUDFWHUV�DERYH�QXPEHU�������,W�PD\�FDXVH�SUREOHPV��7KH�SURJUDP�XVHV�VRPH�RI�WKH�ORZHU�GHILQHG
FKDUDFWHUV�IRU�LW
V�XVH�



The Cyc: Boston Computer Society Software Library

187

Disk 12. Masscop y

9HUVLRQ����� $XWKRU��6WHYH�/DZOHVV
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG����������

/DWHVW�YHUVLRQ�RI�WKLV�YHUVDWLOH�EDFNXS�XWLOLW\��+DQGOHV�DOO�GLVN�IRUPDWV��FRSLHV�WR�WZR�GLVNV�DW�RQFH�
VXSSRUWV����.�FDUG��DQG�PRUH��'LVN�DOVR�LQFOXGHV�D�GLVDVVHPEOHU��DQ�DUWLFOH�RQ�WKH�GLVDVVHPEOHU�WR�JHW�\RX
VWDUWHG��D�SURJUDP�WR�TXLFNO\�LQLWLDOL]H�GLVNV��XWLOLWLHV�IRU�WKH�)RXQGDWLRQ����.�FDUG��DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = MASSCOPY 
Sectors total           = 360
Sectors used            = 334
Sectors available       = 24
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00c D/ARTICLE    26 DIS/VAR 80   >10c 025
002 >00d DASSEM       29 DIS/FIX 80   >125 028
003 >00e DASSEM/DOC   33 DIS/VAR 80   >141 032
004 >00b DISK-INIT    13 DIS/FIX 80   >100 012
005 >00f LOAD          2 PROGRAM      >161 001
006 >002 MASSCOPY     11 DIS/FIX 80   >022 010
007 >003 MC/DOC       32 DIS/VAR 80   >02c 031
008 >004 MC3          29 PROGRAM      >04b 028
009 >005 MC3-1DISK    29 PROGRAM      >067 028
010 >006 MCINST       31 PROGRAM      >083 030
011 >007 TRANSX       35 DIS/FIX 80   >0a1 034
012 >00a WRITER       21 DIS/FIX 80 Y >0ec 020
013 >008 WTR128       28 DIS/FIX 80   >0c3 027
014 >009 WTR128/DOC   15 DIS/VAR 80   >0de 014
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Disk 12. Contents of File D/ARTICLE

USING A TI DISASSEMBLER

%\�*UHJ�.QLJKWHV

$IWHU�OHDUQLQJ�VRPHWKLQJ�DERXW�DVVHPEO\�ODQJXDJH�RQ�WKH�7,�����$�FRPSXWHU��LW�ZDV�QDWXUDO�WR�KHDU
DERXW�WKHVH�SURJUDPV�FDOOHG�GLVDVVHPEOHUV��7KH\�DUH�SURJUDPV�WKDW�WDNH�D�VHW�RI�LQVWUXFWLRQV��SURJUDP�
LQ�PDFKLQH�IRUPDW���
V�DQG��
V��DQG�FRQVWUXFWV�WKH�DVVHPEO\�ODQJXDJH�SURJUDP��WKDW�ZKHQ�DVVHPEOHG�
SURGXFHV� WKRVH� LQVWUXFWLRQV��0RVW� RI� XV� DUH� IDPLOLDU� ZLWK� WKH� FRPSXWHU� WDNLQJ� D� %$6,&� SURJUDP�
LQWHUSUHWLQJ� LW�DQG�WKHQ�UXQQLQJ�WKDW�%$6,&�SURJUDP��:HOO��GLVDVVHPEOLQJ�D�SURJUDP�LV� OLNH�JRLQJ
EDFNZDUGV��+HUH�DUH�KRSHIXOO\�VRPH�KHOSIXO�KLQWV�WKDW�ZLOO�KHOS�\RX�JHW�VWDUWHG�XVLQJ�D�GLVDVHPEOHU�

)LUVW�RI�DOO��WKH�EHWWHU�GLVDVVHPEOHUV�DUH�ZULWWHQ�LQ�DVVHPEO\�ODQJXDJH��RI�FRXUVH����7KLV�PHDQV�WKDW�WR�EHVW
XVH�WKHVH�LV�WR�REWDLQ�DQ�(GLWRU�$VVHPEOHU�FDUWULGJH��8VLQJ�WKH�/RDG�DQG�5XQ�RSWLRQ�RI�WKH�(�$�FDUWULGJH�
ORDG�7+(�352*5$0�7+$7�<28�:$17�72�',6$66(0%/(��:KHQ�WKDW�LV�GRQH�ORDGLQJ��ORDG�WKH
'LVDVVHPEOHU�WKDW�\RX�ZLOO�EH�XVLQJ�ZKHQ�LW�VD\V�),/(1$0(��$W�WKLV�SRLQW��\RX�PD\�JHW�D�PXOWLSOH
GHILQLWLRQ�HUURU��7KDW
V�2.��,W�PHDQV�WKDW�WKH�SURJUDP�WKDW�\RX�ZDQW�WR�GLVDVVHPEOH�DQG�WKH�GLVDVVHPEOHU
KDYH�WKH�VDPH�SURJUDP�QDPH�LQ�WKHLU�'()�VWDWHPHQWV��3UHVV�ENTER�DQG�IRU�352*5$0�1$0(��HQWHU
WKH�QDPH�RI�WKH�GLVDVVHPEOHU�SURJUDP�DQG�SUHVV�ENTER�

7KH�GLVDVVHPEOHU�WKDW�,�KDYH�DOORZV�D�PHPRU\�GXPS��ZKLFK�SULQWV�YDOXHV�DW�PHPRU\�ORFDWLRQV�WKDW�\RX
SURYLGH��7KLV�LV�KHOSIXO�IRU�YLHZLQJ�WKH�FRQWHQWV�RI�WKH�5()�'()�WDEOH�WR�ILQG�RXW�ZKHUH�\RXU�SURJUDP
LV�ORFDWHG��7KH�5()�'()�WDEOH�VWDUWV�DW�DGGUHVV�!�)))�DQG�ZRUNV�LW
V�ZD\�GRZQ�WR�!�������WKH�
!
�PHDQV
WKDW�WKH�QXPEHU�LV�LQ�KH[DGHFLPDO�RU�EDVH����QRWDWLRQ��0RUH�RQ�WKLV�ODWHU���,I�\RX�SXW�LQ�WKHVH�YDOXHV�DV
VWDUW� �!������ DQG� HQG� �!�)))��DGGUHVVHV�� WKHQ� WKH�GLVDVVHPEOHU� VKRXOG�SULQW� RXW� WKH�QDPH�RI� WKH
SURJUDPV�WKDW�DUH�DYDLODEOH�WR�EH�XVHG�ZKLFK�VKRXOG�LQFOXGH�\RXU�SURJUDP��<RX�PD\�EH�DEOH�WR�JHW�D
SULQWRXW�RI�WKH�WDEOH�RU�FRS\�LW�RII�RI�WKH�VFUHHQ�

7KH�SURJUDP�WKDW�,�KDYH��'$6(0��SULQWV�RXW���FROXPQV�RI�QXPEHUV�DQG�D�FROXPQ�RI�QDPHV��7KH�ILUVW
QXPEHU�LV�WKH�DGGUHVV�ZKHUH�WKH�SURJUDP�QDPH�LV�IRXQG�LQ�WKH�5()�'()�WDEOH��,�GRQ
W�NQRZ�ZKDW�WKH
�QG���G�DQG�IRXUWK�FROXPQV�UHSUHVHQW�EXW�WKH�ODVW�FROXPQ�RI�QXPEHUV�DUH�WKH�DGGUHVV�RI�WKH�VWDUW�RI�WKH
SURJUDP��7KLV�LV�WKH�DGGUHVV�WKDW�\RX�ZDQW�WR�VWDUW�GLVDVVHPEO\�IURP��7KH�HQGLQJ�DGGUHVV�LV�IRXQG�E\
ORRNLQJ�DW�WKH�VWDUWLQJ�DGGUHVV�RI�WKH�SURJUDP�OLVWHG�$%29(�WKH�SURJUDP�WKDW�\RX�ZLOO�EH�GLVDVVHPEOLQJ�
:ULWH�WKHVH�DGGUHVVHV�GRZQ�VR�WKDW�\RX�ZLOO�UHPHPEHU�WKH��ILJXULQJ�RXW�KRZ�WR�ILQG�WKH�VWDUWLQJ�DQG
HQGLQJ�DGGUHVVHV�ZDV�WKH�RQH�SUREOHP�WKDW�,�KDG�ZLWK�XVLQJ�WKH�GLVDVVHPEOHUV�
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1RZ�7851�21�287387�'(9,&(�LI�\RX�ZDQW�WKH�RXWSXW�WR�JR�WR�\RXU�SULQWHU�RU�OHDYH�LW�RII�LI�\RX�MXVW
ZDQW�WR�YLHZ�LW�RQ�\RXU�VFUHHQ��<RX�ZLOO�WKHQ�VHH�WKH�FRGH�RI�WKH�SURJUDP�WKDW�\RX�DUH�GLVDVVHPEOLQJ�
+RZHYHU��LW�ZLOO�QRW�TXLWH�ORRN�OLNH�WKH�VRXUFH�FRGH�ZKHQ�LW�ZDV�RULJLQDOO\�ZULWWHQ��7KHUH�ZLOO�EH�QR�5()�
'()��VWDWHPHQWV��'$7$��%<7(��7(;7��%66��%(6�GLUHFWLYHV��HWF��$OVR��WKHUH�ZLOO�EH�QR�ODEHOV�WR�-03�RU
%/:3�WR��,QVWHDG��WKH�DGGUHVV�RI�ZKHUH�WKH�FRPSXWHU� LV�WR�ILQG�WKH�LQVWUXFWLRQ�LV�XVHG�LQVWHDG��)RU
H[DPSOH��LI�\RXU�SURJUDP�XVHV�D�VWDWHPHQW�VXFK�DV�%/:3�#96%:��WKHQ�\RX�ZRXOG�VHH�%/:3�#!���&�
!���&�LV�WKH�DGGUHVV�ZKHUH�WKH�96%:�URXWLQH�UHVLGHV��7KLV�URXWLQH��DPRQJ�RWKHUV�LV�DOUHDG\�SUHGHILQHG
VR�\RX�GRQ
W�QHHG�WR�(48�WKH�QDPH�96%:�ZLWK�!���&��<RX�ZLOO�DOVR�VHH�WKH�RSFRGH�IRU�WKH�LQVWUXFWLRQ
DQG�WKH�YDOXHV�RI�DQ\�GDWD�WKDW�WKH�LQVWUXFWLRQ�LV�XVLQJ��7KLV�LV�VLPLODU�WR�WKH�OLVWLQJ�SURGXFHG�ZKHQ�\RX
VSHFLI\�DQ�RXWSXW�GHYLFH�QDPH�ZKHQ�\RX�DVVHPEOH�WKH�SURJUDP�

1RZ�WKDW�ZH�KDYH�VHHQ�KRZ�\RX�FDQ�VWDUW�WR�XVH�D�GLVDVVHPEOHU��WR�PDNH�LW�HDVLHU�WR�XVH��LW�ZRXOG�EH
KHOSIXO� WR� NQRZ� KRZ� WR� FRQYHUW� D� QXPEHU� IURP� KH[DGHFLPDO� WR� EDVH� WHQ� DQG� EDFN�� 7KH� IROORZLQJ
H[SODQDWLRQ�FDQ�EH�XVHG�WR�FRQYHUW�IURP�RQH�EDVH�WR�DQRWKHU�YHU\�HDVLO\�

7R�FRQYHUW�IURP�KH[DGHFLPDO�WR�GHFLPDO��GR�WKH�IROORZLQJ��6D\�WKH�QXPEHU�\RX�ZDQW�WR�FRQYHUW�LV�!��)$�
)LUVW��QRWLFH�WKDW�WKHUH�DUH�IRXU�GLJLWV�LQ�WKH�KH[DGHFLPDO�QXPEHU��$OVR��ORRN�DW�WKH�SRVLWLRQ�RI�WKH�GLJLWV
ZLWKLQ�WKDW�QXPEHU��(DFK�SODFH�KDV�VLJQLILFDQFH��7KH�
$
�KDV�D�YDOXH�RI����LQ�EDVH�WHQ��WKH�
)
�KDV�D�YDOXH
RI��������WKH�YDOXH�RI�WKH�
�
�LV������DQG�WKH�
�
�KDV�D�YDOXH�RI�������'R�WKH�PXOWLSOLFDWLRQ�DQG
DGG�WKH�UHVXOWV�WRJHWKHU�DQG�\RX�KDYH�WKH�DQVZHU�LQ�EDVH�����7KH�HTXDWLRQV�DUH�GHWHUPLQHG�E\�D�FRXSOH
RI�IDFWRUV��)LUVW��&KRRVH�ZKDW�GLJLW�WKDW�\RX�ZDQW�WR�ILJXUH�RXW�DQ�HTXLYDOHQW�YDOXH�IRU��7KHQ�PXOWLSO\�LW
E\�WKH�EDVH�RI�WKH�QXPEHU�V\VWHP�WKDW�WKH�GLJLW�LV�LQ�UDLVHG�WR�WKH�SRZHU�RI�WKH�QXPEHU�RI�GLJLW�WR�WKH
5,*+7�RI�WKH�GLJLW�\RX�DUH�ORRNLQJ�DW��/HW
V�H[DPLQH�WKH�
�
�PRUH�FORVHO\��)LUVW�ZH�ZULWH�LW�GRZQ�����7KHQ
ZH�PXOWLSO\�LW�E\�WKH�EDVH�ZKLFK�LV�����:H�QRZ�KDYH������7KHUH�DUH�WKUHH�GLJLWV�WR�WKH�ULJKW�RI�WKH�WKUHH
VR�ZH�UDLVH�WKH����WR�WKH��UG�SRZHU��7KLV�OHDYHV�XV�ZLWK�������7R�HYDOXDWH�WKLV�H[SUHVVLRQ��ZH�ILJXUH
RXW� ZKDW� ���� LV� HTXDO� WR� ILUVW�� ��� ������ 0XOWLSO\� WKDW� E\� �� DQG� ZH� HQG� XS� ZLWK� ������� VR
���� �������,�OHDYH�LW�XS�WR�\RX�WR�ILJXUH�RXW�KRZ�WR�JHW�WKH�FRUUHFW�DQVZHU�RI��������-XVW�EHFDXVH�WKH
7,� FRPSXWHU�XVHV� RQO\�QXPEHUV�XS� WR�!))))�� WKDW�GRHVQ
W�PHDQ� WKDW� WKDW� LV� KLJK� DV� \RX� FDQ�JR�
!)�$������%&�LV�D�SHUIHFWO\�OHJDO�EDVH�VL[WHHQ�QXPEHU�

,�KRSH�WKDW�WKLV�KDV�EHHQ�VRPH�KHOS�WR�\RX�LQ�\RXU�TXHVW�WR�XVH�D�GLVDVHPEOHU�DQG�EDVH����QXPEHU
FRQYHUVLRQV��$V�,�OHDUQ�PRUH�DERXW�GLVDVHPEOHUV��KRSHIXOO\�,�ZLOO�JHW�D�FKDQFH�WR�LPSURYH�WKLV�DUWLFOH�DQG
PDNH�LW�PRUH�XVHIXO�WR�\RX�
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7H[W�DV�DSSHDUHG�LQ�WKH�'HFHPEHU������3RPRQD�9DOOH\���HUV
�&RPSXWHU�*URXS�QHZVOHWWHU�

DISASSEMBLER HELP

E\�'28*�:$55(1

,Q�WKH�SDVW��VRPH�RI�\RX�KDYH�DVNHG�DERXW�WKH�7,�����$�'LVDVVHPEOHU�SURJUDP��QDPHG�'$66(0��ZKLFK
LV�LQ�WKH�FOXE�OLEUDU\��:H�WKRXJKW�ZH�ZRXOG�WDNH�VRPH�WLPH�KHUH�WR�H[SODLQ�ZKDW�WKH�SURJUDP�LV�DQG�KRZ
LW�LV�XVHG��7KHUH�DUH�WZR�YHUVLRQV�RI�WKH�'LVDVVHPEOHU�DQG�ZH�ZLOO�H[DPLQH�RQO\�9HU������ZKLFK�FRUUHFWV
VRPH�PLVWDNHV�RFFXUULQJ�LQ�9HU������

$�'LVDVVHPEOHU�LV�VLPSO\�D�SURJUDP�WKDW�FRQYHUWV�PDFKLQH�FRGH��WKH�FRPSXWHU
V�RZQ��ODQJXDJH���LQWR
DVVHPEO\�ODQJXDJH�ZKLFK�LV�HDVLHU�WR�UHDG�DQG�XQGHUVWDQG��7KLV�DOORZV�XV�WR�H[DPLQH�FRGLQJ�WKDW�UHVLGHV
LQ�ORZHU�FRQVROH�520��'65�520V�LQ�WKH�H[SDQVLRQ�FDUGV��RU�REMHFW�FRGH�IURP�D�SURJUDP�ZKRVH�VRXUFH
FRGH��IRU�H[DPSOH��KDV�DFFLGHQWDOO\�EHHQ�GHVWUR\HG�

7KH�'LVDVVHPEOHU�LV�HDV\�WR�ORDG�DQG�KDV�VHYHUDO�IHDWXUHV�DYDLODEOH�WR�WKH�XVHU��/RDGLQJ�WKH�SURJUDP�LV
GRQH�E\�VHOHFWLQJ�WKH��/2$'�$1'�581��RSWLRQ�RI�HLWKHU�WKH�(GLWRU�$VVHPEOHU�RU�WKH�0LQL�0HPRU\
FDUWULGJH��$IWHU�VHOHFWLQJ�WKH�RSWLRQ��MXVW�W\SH�LQ�'6.��'$66(0�IRU�WKH�ILOHQDPH��DVVXPLQJ�WKH�GLVNHWWH
FRQWDLQLQJ�WKH�'LVDVVHPEOHU�LV�LQ�GULYH�RQH���SUHVV�HQWHU��DQG�ORDGLQJ�RI�WKH�SURJUDP�VKRXOG�EHJLQ��$IWHU
ORDGLQJ��VLPSO\�SUHVV�HQWHU�ZKHQ�DQRWKHU�ILOHQDPH�LV�UHTXHVWHG��1RZ��352*5$0�1$0("��ZLOO�DSSHDU
DQG�\RX�FDQ�HQWHU�WKH�QDPH�RI�WKH�'LVDVVHPEOHU�SURJUDP��'$66(0��,I�HYHU\WKLQJ�LV�ZRUNLQJ�SURSHUO\
WKHQ�WKH�PHQX�VHOHFWLRQ�VKRXOG�EH�RQ�WKH�VFUHHQ�DW�WKLV�WLPH�

7KHUH�DUH�VL[�RSWLRQV�WR�FKRRVH�IURP�VR�ZH�ZLOO�WDNH�D�ORRN�DW�HDFK�RQH�LQGLYLGXDOO\�

��23�&2'(6

7KLV�RSWLRQ�GLVDVVHPEOHV�PDFKLQH�FRGH�LQWR�DVVHPEO\�ODQJXDJH��$�VWDUW�DQG�ILQLVK�DGGUHVV�LQ�+(;
ZLOO�EH�UHTXHVWHG�RI�WKH�XVHU��3UHVVLQJ�WKH�VSDFH�EDU�VWDUWV�DQG�VWRSV�H[HFXWLRQ�WR�DOORZ�VFDQQLQJ
RI�FRGH�

��0(025<�'803

6HOHFWLQJ�PHPRU\�GXPS�GLVSOD\V�WKH�+(;�YDOXHV�DQG�WKHLU�$6&,,�UHSUHVHQWDWLRQ�RI�PHPRU\
ORFDWLRQV�UHTXHVWHG�E\�WKH�XVHU��$JDLQ��WKH�VSDFH�EDU�VWDUWV�DQG�VWRSV�H[HFXWLRQ�RI�WKLV�RSWLRQ�



The Cyc: Boston Computer Society Software Library

191

��0(025<�2))6(7�!����

7KLV� VHOHFWLRQ�DOORZV�\RX� WR�PRYH�D�EORFN�RI� FRGH� WR� DQRWKHU�PHPRU\� ORFDWLRQ�DQG� IRRO� WKH
SURJUDP�LQWR�WKLQNLQJ�LW�KDG�QHYHU�EHHQ�PRYHG��:KDW�LV�WKDW�JRRG�IRU"�$Q�H[DPSOH�ZRXOG�EH�WKH
GLVDVVHPEO\�RI�'65�520�FRGH��:LWK�WKH�7,�'HEXJJHU�ZH�FDQ�H[DPLQH�'65�520V�E\�WXUQLQJ�D
VSHFLILF�FDUG�RQ�DQG�DGGUHVVLQJ�PHPRU\�VSDFH�!�����WR�!�)))��:LWK�WKH�FDUG�RQ�ZH�FRXOG�DOVR
MXPS�WR�WKH�'LVDVVHPEOHU�DQG�GLVDVVHPEOH�WKH�'65��$�SUREOHP�DULVHV�LI�ZH�ZDQW�D�SULQWRXW�RI�RXU
ZRUN��:KHQ�WKH�FRQVROH�RXWSXWV�D�UHFRUG�WR�WKH�SULQWHU�LW�H[SHFWV�DOO�'65V�WR�EH�RII�RWKHUZLVH�WKH
V\VWHP� ORFNV� XS��:H� JHW� DURXQG� WKDW� E\�PRYLQJ� WKH�'65� SURJUDP� LQWR� DQ� XQXVHG� SDUW� RI
H[SDQVLRQ� PHPRU\� ZLWK� WKH� 'HEXJJHU� DQG� WXUQLQJ� WKH� FDUG� RII� EHIRUH� MXPSLQJ� WR� WKH
'LVDVVHPEOHU��7KHQ�H[HFXWLQJ�WKH�PHPRU\�RIIVHW�RSWLRQ�WHOOV�WKH�'LVDVVHPEOHU�ZKHUH�WKH�'65�ZDV
DQG�ZKHUH�LWV�QHZ�DGGUHVV�LV��7KH�DVVHPEO\�FRGH�DQG�PHPRU\�GXPSV�DW�WKH�QHZ�ORFDWLRQ�ZLOO�QRZ
KDYH�FRUUHFW�DGGUHVVLQJ�DV�LI�WKH\�ZHUH�VWLOO�LQ�WKHLU�ROG�ORFDWLRQ�

��&+$5$&7(5�%,$6�1250$/

7KLV�RSWLRQ�DGGV�!���WR�WKH�$6&,,�UHSUHVHQWDWLRQ�RI�WKH�PHPRU\�GXPS�VHOHFWLRQ��7KLV�LV�XVHIXO
IRU�ORRNLQJ�DW�WH[W�LQ�DQ�DVVHPEO\�SURJUDP�ZULWWHQ�IRU�D�%$6,&�VFUHHQ�

��7851�287387�'(9,&(�21

/LWWOH�H[SODQDWLRQ�LV�QHHGHG�KHUH��7KLV�RSWLRQ�WXUQV�DQ�RXWSXW�GHYLFH�RQ��VXFK�DV�D�SULQWHU��RU
WXUQV�LW�RII�LI�LW�LV�DOUHDG\�RQ��:KHQ�VHOHFWLRQ���RU���LV�UXQQLQJ��DOO�WKDW�DSSHDUV�RQ�WKH�VFUHHQ�ZLOO
DOVR�EH�RXWSXW�WR�WKH�RXWSXW�GHYLFH�

��(;,7

([LW�DQG�UHWXUQ�WR�WKH�FDUWULGJH�HQYLURQPHQW�

$�IHZ�RWKHU�WKLQJV�QHHG�WR�PHQWLRQHG�DERXW�WKH�SURJUDP�RSHUDWLRQ��3UHVVLQJ�FCTN 9 (BACK) �ZLOO�DOZD\V
UHWXUQ�\RX�WR�PHQX�VHOHFWLRQ�VFUHHQ��,OOHJDO�HQWULHV�RI�DQ\�W\SH�ZLOO�GR� OLNHZLVH��%HVLGHV�H[LWLQJ�WKH
'LVDVVHPEOHU�WKURXJK�WKH�(;,7�RSWLRQ��FCTN = (QUIT)�ZLOO�UHWXUQ�\RX�WR�WKH�PDVWHU�WLWOH�VFUHHQ��7KLV
FDQ�RQO\�EH�GRQH�IURP�WKH�PHQX�VHOHFWLRQ�VFUHHQ�EXW�EH�FDUHIXO�³�RSHQ�ILOHV�DUH�QRW�FORVHG�ZLWK�FCTN =�
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1RZ�OHW
V�WU\�D�TXLFN�H[DPSOH�RI�KRZ�WKH�SURJUDP�DFWXDOO\�UXQV�E\�ORRNLQJ�DW�SDUW�RI�WKH�021,725�FRGH
LQ�FRQVROH�520��/RDG�WKH�'LVDVVHPEOHU�DV�SUHYLRXVO\�GHVFULEHG�DQG�VHOHFW�WKH�23�&2'(6�RSWLRQ��3XW
LQ�WKH�DGGUHVVHV����DQG����LQ�UHVSRQVH�WR�WKH�VWDUW�DQG�ILQLVK�DGGUHVV�SURPSWV�DQG�DVVHPEO\�PQHPRQLFV
ZLOO�VFUROO�DFURVV�WKH�VFUHHQ��5HWXUQ�WR�WKH�PHQX�VFUHHQ�DQG�WKLV�WLPH�VHOHFW�WKH�0(025<�'803�RSWLRQ�
3XW�LQ��)���DQG��)))�IRU�WKH�VWDUW�DQG�VWRS�DGGUHVVHV��7KLV�ZLOO�GXPS�WKH�'()�WDEOH�ZKLFK�UHVLGHV�LQ
ORZHU�H[SDQVLRQ�5$0��2QH�PRUH�WHVW��UHWXUQ�WR�WKH�PHQX�DQG�VHOHFW�WKH�RXWSXW�GHYLFH�RSWLRQ�SXWWLQJ�LQ
WKH�GHYLFH�QDPH�IRU�\RXU�SULQWHU��3,2�RU�56������1RZ�WU\�D�PHPRU\�GXPS�RU�RS�FRGH�GXPS�DQG�\RX
VKRXOG�UHFHLYH�D�SULQWRXW�RI�HYHU\WKLQJ�WKDW�SULQWV�WR�WKH�VFUHHQ�

7KH�'LVDVVHPEOHU�FDQ�EH�D�YHU\�XVHIXO�WRRO�EXW�LW�GRHV�WDNH�SUDFWLFH�WR�OHDUQ�KRZ�LW
V�XVHG��,W�LV�KHOSIXO�LQ
H[SORULQJ�\RXU�FRPSXWHU�DQG�LV�D�FRPSDQLRQ�WR�WKH�(GLWRU�$VVHPEOHU�SDFNDJH��([SHULPHQW�ZLWK�LW�DQG
ZH
UH�VXUH�\RX�ZLOO�ILQG�PDQ\�RWKHU�DSSOLFDWLRQV�IRU�WKH�'LVDVVHPEOHU�
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7KH�IROORZLQJ�LV�WKH�WH[W�RI�WKH�0&,167�ILOH��WKH�0$66&23<�LQVWUXFWLRQV��7R�REWDLQ�\RXU�RZQ�FRS\�RI
0$66&23<� \RX� QHHG� WR� GRZQORDG� �� ILOHV� IURP� WKH� SXEOLF� DFFHVV� DUHD�� 7KHVH� DUH��0$66&2��0&��
0&,167��DQG�/2$'0&��2QFH�LQ�\RXU�SRVVHVVLRQ�\RX�ZLOO�QHHG�WR�FKDQJH�WKH�QDPH�RI�0$66&2�WR
0$66&23<��7KH�RWKHU�ILOHV��0&��DQG�0&,167��PXVW�EH�FDOOHG�WKHVH�QDPHV�RQO\��7KDW�LV�LI�\RX�ZDQW�WR
ZRUN��/2$'0&�FDQ�EH�FKDQJHG�WR�/2$'�WR�PDNH�LW�DXWR�VWDUW�IURP�;�%$6,&��<RX�FDQ�DOWHUQDWHO\�ORDG
0$66&23<�GLUHFWO\�XVLQJ�WKH�$�(�RSWLRQ����,Q�FDVH�\RX�DUH�LQWHUHVWHG�0$66&23<�LV�DQ�DVVHPEO\
ODQJXDJH�ORDGHU�WKDW�ORDGV�WKH�0&��ILOH��WKHQ�GLYLGHV�LW�XS�LQ�PHPRU\��0&,167�LV�WKH�LQVWUXFWLRQ�ILOH
FDOOHG�E\�0&��LI�\RX�DVN�IRU�LW��$Q\KRZ�KHUH�LV�WKH�LQVWUXFWLRQ�ILOH�

0$66&23<�ZLOO�QRW�ZRUN�ZLWK�WKH�0\DUF�GRXEOH�GHQVLW\�FDUG��7KLV�FDUG�LV�QRW�D�WUXH�''�FDUG��LW�RQO\
XVHV����VHFWRUV�SHU�WUDFN�ZKHUHDV�WKH�&RU&RPS�FDUG�XVHV����

MASSCOPY

E\�6WHYH�/DZOHVV

7KLV�SURJUDP�LV�EHLQJ�GLVWULEXWHG�E\�WKH�)UHHZDUH�FRQFHSW��7KLV�FRQFHSW�LV�EDVHG�RQ�WKH�ROG�DGDJH��SHRSOH
DUH�ZLOOLQJ�WR�SD\�D�UHDVRQDEOH�SULFH�IRU�D�JRRG�SURJUDP���7KLV�SURJUDP�FRVW�RQO\�WHQ�GROODUV��<RX�DUH
VLPSO\� WU\LQJ� WKH�SURJUDP�EHIRUH� \RX�EX\� LW��$OWKRXJK� WKH� SURJUDP� LV� FRS\ULJKWHG� ,�KDYH�JUDQWHG
SHUPLVVLRQ�IRU�GLVWULEXWLRQ�XQGHU�WKLV�V\VWHP��<RX�DUH�QRW�SHUPLWWHG�WR�VHOO�WKLV�SURJUDP�IRU�\RXU�RZQ
RU�RWKHUV�SURILW��<RX�DUH�DOVR�RQ�\RXU�KRQRU�WR�SD\�PH�IRU�WKH�SURJUDP��,�KDYH�QR�UHFRXUVH�RWKHU�WKDQ
WKUHDWHQ� WR� QHYHU� UHOHDVH� DQ\� RWKHU� SURJUDP� ,� ZULWH�� DQG� WR� GLVFRXUDJH� RWKHUV� IURP� VXSSO\LQJ
)5((:$5(�

INSTRUCTIONS

<RX�ZLOO�EH�UHWXUQHG�WR�WKH�WLWOH�VFUHHQ�LQ�WKH�SURJUDP��6LPSO\�UHVSRQG�N�WR�FRQWLQXH�ZLWK�WKH�SURJUDP�

1H[W�0$66&23<�ZLOO�GLVSOD\�D�UHODWLYHO\�EODQN�PDVWHU�VFUHHQ�DQG�DVN�\RX�WR�ORDG�WKH�PDVWHU�GLVN��WKH
GLVN�\RX�ZDQW�WR�FRS\��LQ�GULYH�����'R�WKLV�WKHQ�SUHVV�WKH�VSDFH�EDU�

0$66�&23<�ZLOO� WKHQ� UHDG� LQ� VHFWRU��� DQG�JHW� WKH� LQIRUPDWLRQ� LW�QHHGV� IURP� LW� WR� NQRZ� WKH�GLVN
SDUDPHWHUV��7KH�SURJUDP�ZLOO�WKHQ�ILOO�LQ�WKH�PDVWHU�VFUHHQ�DQG�GLVSOD\�D�EXQFK�RI�RSWLRQV��7KHVH�RSWLRQV
DOORZ�\RX�WR�FKDQJH�DOPRVW�DOO�RI�WKH�PDVWHU�VFUHHQ�
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%HORZ�LV�D�GHVFULSWLRQ�RI�WKH�VFUHHQ

',6.�6<67(0�� ,1�� 287

7KLV�ZLOO�DOORZ�\RX�WR�WHOO�0$66�&23<�WKDW�\RX�KDYH�RQH�RU�PRUH�GLVN�GULYHV��,I�RQO\�RQH�GULYH
VZLWFKLQJ�ZLOO�EH�QHFHVVDU\��WKH�VHFRQG�SDUW�WHOOV�ZKLFK�GULYH�LV�WR�EH�LQSXW��,1��DQG�ZKLFK�LV�WR
EH�RXWSXW��287��

0(025<

0$66�&23<�ZLOO�ZRUN�ZLWK�WKH�UHJXODU���.�PHPRU\��RU�WKH�)281'$7,21����.�PHPRU\��7KH
���.�LV�HVSHFLDOO\�FRQYHQLHQW�LI�\RX�RQO\�KDYH�RQH�GLVN�

&23,(6�2)�25,*,1$/

,I�\RX�KDYH�WKUHH�GLVN�GULYHV�\RX�FDQ�PDNH�WZR�FRSLHV�RI�WKH�RULJLQDO�DW�RQFH��7KH�VHFRQG�FRS\�LV
DOZD\V�SODFHG�GULYH����

,�EHOLHYH�WKH�GLVN�SDUDPHWHUV�DUH�REYLRXV��7KH\�DUH�UHDG�IURP�\RXU�PDVWHU�GLVN��,I�WKH�PDVWHU�GLVN�KDV
JLEEHULVK�66�6'����75�LV�GHIDXOW�

7KH�GLVN�QDPH�RI�WKH�PDVWHU�GLVN�LV�DOVR�GLVSOD\HG��,I�WKH�GLVN�LV�D�SURSULHWDU\�GLVN�DVWHULVN�DUH�GLVSOD\HG�
%HORZ�LV�D�GHVFULSWLRQ�RI�WKH�RSWLRQV��DQ�ZKDW�WKH\�GR�

<�DQG�5�DUH�LQYHUWHG�FRORU�EHFDXVH�WKHVH�NH\V�VWDUW�WKH�FRS\LQJ�SURFHVV�

< 6WDUWV�FRS\LQJ�WKH�HQWLUH�GLVN��(YHU\WKLQJ�LV�FRSLHG�

5 6WDUWV�FRS\LQJ�RQO\�WKH�VHFWRUV�WKH�GLVN�UHFRUGV�DV�RFFXSLHG��7KLV�RSWLRQ�ORRNV�RQ�VHFWRU���IRU�WKH
VHFWRU�ELW�PDS��WKHQ�LW�FRXQWV�EDFNZDUG�XQWLO�LW�ILQGV�DQ�RFFXSLHG�VHFWRU��.QRZLQJ�WKH�QXPEHU
RI�WKH�ODVW�RFFXSLHG�VHFWRU�LW�FRSLHV�RQO\�WKLV�DPRXQW�

1 &KDQJHV�WKH�QXPEHU�RI�GLVNV�WR�DOORZ�0$66�&23<�WR�XVH�PRUH�WKDQ�RQH�GLVN�GULYH��$OVR�ZKHQ
WKLV�RSWLRQ�LV�VHOHFWHG��,QSXW�LV�RQ�GULYH����RXWSXW�RQ�GULYH���

0 :LOO�DOORZ�0$66�&23<�WR�XVH�WKH�H[WUD�PHPRU\�IRXQG�LQ�WKH����.�PHPRU\�FDUG��0$66�&23<
ORRNV�IRU�WKLV�FDUG�DW�&58�DGGUHVV�!�(����,I�DQRWKHU�GHYLFH�XVHV�WKLV�DGGUHVV�0$66&23<�PLJKW
VD\�\RX�KDYH�LW�ZKHQ�\RX�GRQ
W��-XVW�UHVHW�LW�ZLWK�WKLV�NH\�

$ $OWHUV�GLVN�,�2�DVVLJQPHQW��:KHQ�SUHVVHG�WKH�LQSXW�GLVN�FKDQJHV�IURP���WR���DQG�WKH�RXWSXW�IURP
��WR����,I�\RX�KDYH�QRW�SUHVVHG�1�DQG�0$66�&23<�WKLQNV�\RX�KDYH�RQO\�RQH�GLVN��WKH�NH\�LV
LJQRUHG�

& ,I�\RX�KDYH�WKUHH�GLVN�GULYHV��0$66�&23<�ZLOO�DOORZ�\RX�WR�PDNH���FRSLHV�DW�RQFH��7KH�VHFRQG
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FRS\�LV�DOZD\V�RQ�GULYH����$JDLQ��LI�\RX�LQGLFDWH�D�VLQJOH�GULYH�V\VWHP��WKLV�FRPPDQG�LV�LJQRUHG�

+ :LOO�DJDLQ�VKRZ�WKLV�LQVWUXFWLRQ�ILOH��%XW��RQO\�LI�LW�FDQ�EH�IRXQG�RQ�WKH�GULYH�\RX�ILUVW�ORDGHG
0$66�&23<��<RX�ZLOO�WKHQ�EH�UHWXUQHG�WR�WKH�WLWOH�VFUHHQ��QRW�ZKHUH�\RX�ZHUH�

6�'�DQG�7�VKRXOG�EH�REYLRXV�

:KHQHYHU�WKH�LQSXW�SDUDPHWHU�LV�FKDQJHG�WKH�RXWSXW�LV�DOVR�FKDQJHG��<RX�ZLOO�ILQG�WKLV�PRVW�FRQYHQLHQW�
2XWSXW�RQO\�LV�FKDQJHG�E\�SUHVVLQJ�)&71�6��'�RU�7

,03257$17

,I�WKH�LQSXW�DQG�RXWSXW�GR�QRW�FRUUHVSRQG�H[DFWO\��VHFWRU���LV�DXWRPDWLFDOO\�FKDQJHG�WR�DFFRXQW�IRU�WKLV
GLIIHUHQFH��)RU�H[DPSOH��,I�\RX�DUH�FRS\LQJ�D�66�6'�GLVN�WR�D�'6�''�GLVN��ZKHQ�\RX�FDWDORJ�WKH�FRS\��\RX
ZLOO�ILQG�\RX�QRZ�KDYH������VHFWRUV�DYDLODEOH��WRW��7KLV�ZLOO�HQDEOH�\RX�WR�WDNH�DGYDQWDJH�RI�WKH�DGGLWLRQDO
VSDFH�DYDLODEOH�RQ�WKH�ELJJHU�GLVN�

:$51,1*

:KHQ�JRLQJ�WR�D�VPDOOHU�GLVN��WKH�ILQDO�VHFWRUV�DUH�WUXQFDWHG��7KLV�PHDQV��LI�VRPHWKLQJ�ZDV�RQ�WKHP��LW
LV�JRQH�

5HPHPEHU��LI�\RX�GRQ
W�KDYH�'6�RU�''�FDSDELOLW\�0$66�&23<�FDQQRW�JLYH�LW�WR�\RX�

$OO�FRPPDQGV��H[FHSW�<�DQG�5��FDQ�EH�UHYHUVHG�E\�MXVW�SUHVVLQJ�WKH�NH\�DJDLQ�

<RX�ZLOO�QRWLFH�WKH�VFUHHQ�FKDQJLQJ�FRORU��%OXH�LQGLFDWHV�WKH�SURJUDP�LV�ZDLWLQJ�IRU�\RXU�UHVSRQVH��*UHHQ
WKH�SURJUDP�LV�UHDGLQJ��UHG�ZULWLQJ

)LUVW�RQ�D�WZR�GLVN�V\VWHP�0$66&23<�ZLOO�FKHFN�WR�VHH�LI�WKH�FRS\�GLVN�LV�LQLWLDOL]HG�SURSHUO\��,I�QRW��LW
ZLOO�DVN�\RXU�SHUPLVVLRQ�WR�GR�VR��2Q�D�VLQJOH�GLVN�V\VWHP��0$66&23<�ZLOO�VLPSO\�DVN�LI�\RX�ZDQW�WKH
FRS\�GLVN�LQLWLDOL]HG��,I�\HV�LW�WKHQ�DVN�IRU�WKH�FRS\�WR�EH�SXW�LQ�GULYH�RQH�WR�EH�LQLWLDOL]HG��0$66&23<�ZLOO
WKHQ�SURFHHG�ZLWK�FRS\�SURFHVV�

:KHQ�0$66�&23<�KDV�FRPSOHWHG�DOO�FRS\LQJ�WKH�SURJUDP�ZLOO�GLVSOD\�DQ�HUURU�UHSRUW�LI�DQ\�UHDG�RU�ZULWH
HUURUV�KDYH�RFFXUUHG��7KLV� LV�RQO\�D�JURVV�HUURU�GHWHFWLRQ�URXWLQH��%XW� LI�DQ\�HUURUV�KDYH�RFFXUUHG�
HVSHFLDOO\�ZULWH�HUURUV�WKH�ILGHOLW\�RI�WKH�FRS\�FDQQRW�EH�JXDUDQWHHG�

:$51,1*

7KLV�LV�D�VHFWRU�E\�VHFWRU�FRS\�DOO�RULJLQDO�FRQWHQWV�RI�WKH�FRS\�GLVN�DUH�GHVWUR\HG�

³�(1'
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Disk 12. Contents of File WTR128/DOC

128-WRITER

E\�6WHSKHQ�/DZOHVV

Introduction

����:5,7(5�KDV�EHHQ�GHVLJQHG�WR�DOORZ�\RXU�7,�:ULWHU�WR�WDNH�DGYDQWDJH�RI�WKH�H[WUD�PHPRU\�IRXQG
RQ�WKH�)RXQGDWLRQ����.�FDUG��2Q�VWDUW�XS�WKH�SURJUDP�ZLOO�ORDG�WKH�HGLWRU��IRUPDWWHU�DQG�FKDUDFWHU�VHW
WR�EDQN����7KH�SURJUDP�WKHQ�RSHUDWHV�RXW�RI�EDQN�WKUHH�DFWLQJ�PXFK�OLNH�\RXU�7,�:ULWHU�FDUWULGJH��:KHQ
ILQLVKHG�ZLWK�WKH�HGLWRU�RU�IRUPDWWHU�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�ORDGHU�SURJUDP��7KLV�ZLOO�DOORZ�\RX�WR
VZLWFK�EHWZHHQ�HGLWRU�DQG�IRUPDWWHU�LQ�VHFRQGV��000�DQG�GLVN�GLUHFWRU\�IXQFWLRQV�DUH�DOVR�LQFOXGHG�

Important messages

�� $V�\RX�VHH��WKLV�LV�YHUVLRQ����,�KRSH�LW�LV�SHUIHFW��KRZHYHU�OLWWOH�JUHPOLQV�DSSHDU�RXW�RI�QRZKHUH�
,I�\RX�ILQG�RQH�IHHO�IUHH�WR�OHW�PH�NQRZ�

�� ,I�\RX�OHDYH�WKH�HGLWRU�IRU�DQ\�UHDVRQ�$/:$<6�VDYH�\RXU�WH[W�WR�'6.;�RU�IORSS\��<RX�&$1127
5((17(5�7+(�(',725�,1�352*5(66��,�KRSH�WR�IL[�WKLV�LQ�D�ODWHU�YHUVLRQ�

�� '6.;�ILOH���LV�DOZD\V�GHOHWHG�RQ�VWDUWXS��7KLV�LV�ZKHUH�,�SXW�WKH�HGLWRU��IRUPDWWHU�DQG�SURJUDP�
7KH�UHTXHVW�WR�LQLWLDOL]H�'6.;�RQO\�SHUWDLQV�WR�ILOHV���DQG���

Instructions

3ODFH�WKH�GLVN�FRQWDLQLQJ�:75�����(',7$���(',7$���)250$���)250$���&+$5$��RU���RQ�GLVN����
/RDG�WKH�SURJUDP�XVLQJ�(�$�2SWLRQ����/RDG�DQG�5XQ��'6.��:75�����7KH�SURJUDP�LV�DXWR�VWDUW��,I�\RX
QHHG�D�SURJUDP�QDPH�LW�LV�%(*,1��7KH�ORDGHU�SURJUDP�ZLOO�ORDG�LWVHOI�LQWR�EDQN���DQG�GLVSOD\�D�WLWOH
VFUHHQ��<RX�DUH�WKHQ�DVNHG�LI�\RX�ZRXOG�OLNH�'6.;�LQLWLDOL]HG��5HPHPEHU�ILOH���LV�DOZD\V�UHVHW��2QFH�\RX
UHVSRQG�<�RU�1��WKLV�SURJUDP�ZLOO�EHJLQ�ORDGLQJ�WKH�HGLWRU�DQG�IRUPDWWHU��:KHQ�ORDGLQJ�LV�FRPSOHWH�D
PDVWHU�WLWOH�VFUHHQ�ZLOO�EH�GLVSOD\HG��7R�SHUIRUP�WKH�GHVFULEHG�IXQFWLRQ��VLPSO\�SUHVV�WKH�QXPEHU�EHVLGH
LW��7KH\�VKRXOG�EH�REYLRXV�

,I�\RX�H[HFXWH�000��\RX�ZLOO�ILQG�ILOH���RFFXSLHG�ZLWK�D�'�)����ILOH�FDOOHG�5(67$57��7KLV�LV�D�VKRUW
SURJUDP�WKDW�ZLOO�DOORZ�\RX�WR�UHVWDUW�WKH�ORDGHU�SURJUDP�ZLWKRXW�UHORDGLQJ�WKH�7,�:ULWHU�ILOHV��<RX�PD\
QHHG�WKLV�ZLWK�VRPH�8WLOLWLHV�
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$W�WKH�SUHVHQW�WLPH�\RX�FDQQRW�UHHQWHU�WKH�HGLWRU�DV�\RX�OHIW�LW��7KHUHIRU��$/ZD\V�VDYH�\RXU�WH[W�WR�'6.;
RU�IORSS\�EHIRUH�\RX�OHDYH�WKH�HGLWRU��,�KRSH�WR�FRUUHFW�WKLV�ODWHU�

$V�,�KDYH�VDLG�HDUOLHU��,�KRSH�WR�DOORZ�UHHQWHULQJ�WKH�HGLWRU�LQ�SURJUHVV��,�DOVR�ZRXOG�OLNH�WR�DGG�D�'�9���
'6.;�WR�IORSS\�WUDQVIHU�IXQFWLRQ��)RU�QRZ��\RX�FDQ�XVH�75$16;��/DVWO\�,�SODQ�WR�SODFH�WKH�6SHOO�FKHFNHU
LQ�PHPRU\�DOVR��+RZHYHU��WKH�GLFWLRQDU\�ZLOO�DOZD\V�EH�GLVN�ERXQG��,W�LV�WRR�ODUJH�IRU�WKH����.�FDUG�

� 7,� DQG� 7,�:ULWHU� DUH� UHJLVWHUHG� WUDGHPDUNV� RI� WKH� 7H[DV� ,QVWUXPHQWV� &RUSRUDWLRQ�� 7KH\� DUH
FRS\ULJKWHG�E\�WKHP��3OHDVH�REVHUYH�WKHLU�ULJKWV�

³�(1'
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Disk 13. Disk Mana ger 1000

9HUVLRQ����� $XWKRU��%UXFH�&DURQ��5DOSK�5RPDQV
5HTXLUHV��;%�RU�($ /DQJXDJH��$/ 8SGDWHG����������

$�JUHDW�GLVN�PDQDJHU�VLPLODU�WR�WKH�&RU&RPS�GLVN�PDQDJHU�ZLWK�H[WUDV�VXFK�DV�UHFRYHU\�RI�GHOHWHG�ILOHV�
$�7,�FODVVLF�

dskdir. v2.0. 12-dec-96
Disk name               = DM10003/5
Sectors total           = 360
Sectors used            = 354
Sectors available       = 4
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01b DM10003/5    21 DIS/VAR 80   >022 010 >002 001 >012 009
002 >003 DMDOCPT1     54 DIS/VAR 80   >02c 053
003 >01c DMDOCPT2     70 DIS/VAR 80   >061 068 >004 001
004 >005 DMDOCPT3     94 DIS/VAR 80   >0a5 093
005 >006 DMDOCPT4     45 DIS/VAR 80   >102 044
006 >007 LOAD          7 PROGRAM      >12e 006
007 >008 MGR1         33 PROGRAM      >134 032
008 >01d MGR2         30 PROGRAM      >154 020 >009 009
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Disk 13. Contents of File DM10003/5

DM1000 REVISION RECORD

0RGLILHG�E\�5DOSK�5RPDQV�

9HU�����IL[HV�WR�9HU�����
� ,QFRUUHFW�ILOH�FRXQW�ZKHQ�JRLQJ�IURP�
0
�WR�
&
�
� )LOH�FRS\�ZRXOG�JLYH�\RX�D�EDG�FRS\�LI�WKH�ILOH�EHLQJ�FRSLHG�ZDV�VWRUHG�RQ�WKH�PDVWHU�GLVN�DV�D

QRQ�FRQWLQXRXV�ILOH�DQG�WKH�VL]H�RI�WKH�ILUVW�VHJPHQW�ZDV�H[DFWO\����VHFWRUV�ZLWK�DGGLWLRQDO�VHFWRUV
LQ�DQRWKHU�VHJPHQW�RQ�WKH�GLVN�

9HU�����IL[HV�WR�9HU�����
� )LOH�FRS\�ZRXOG�JLYH�\RX�D�EDG�FRS\�LI�WKH�PDVWHU�ILOH�ZDV�D�IUDFWXUHG�ILOH�RI�H[DFWO\����VHFWRUV�DQG

WKH�VDPH�ILOHQDPH�ZDV�RQ�WKH�FRS\�GLVN�
� :KHQ�HQWHULQJ�D�ILOH�QDPH�LQ�YDULRXV�PRGHV��LW�ZDV�SRVVLEOH�WR�PHVV�LW�XS�

8QIL[HG�EXJV�LQ�YHU�����
� 8QDEOH�WR�GLVSOD\�VRPH�GLV�YDU����ILOHV�WKDW�DUH�IXOO�RI�FRQWURO�FKDUDFWHUV��&RPSXWHU�KDQJV�XS�

9HU�����
� &KDQJHG�GHIDXOWV�RQ�VZHHS�DQG�GLVN�LQLWLDOL]DWLRQ�
� 'LVN�LQLWLDOL]DWLRQ�ZRUNV�IRU�0\DUF�DQG�&RU&RPS�
� 5HDG�:ULWH�HUURUV�JHWV�FOHDUHG�DIWHU��VW�XVH�RQ�GLVN�FRS\�
� )LOH�
0*5�
�PD\�QRZ�EH�FDOOHG�DQ\�QDPH�DQG�DOO�IHDWXUHV�RI�'0�����ZLOO�ZRUN����7KLV�ZLOO�RQO\

ZRUN�ZLWK�7,�FRQWUROOHU�DQG�&RU&RPS�FRQWUROOHU�
� 7KH�ORDGHU�IRU�0\DUF�FRQWUROOHU�LV�FDOOHG�/2$'0<�
� 'XULQJ�GLVN�LQLWLDOL]DWLRQ�PHQX��\RX�FDQ�XVH�WKH�XS�DUURZ�WR�JR�EDFN�WR�SUHYLRXV�TXHVWLRQ�

9HU�����
� $EOH�WR�GHOHWH�PRYH�FRS\���VHFWRU�ILOHV
� $GGHG�
XS�DUURZ�DFWLYH
�QRWLFH�ZKHQ�XS�DUURZ�ZLOO�WDNH�\RX�EDFN�WR�SUHYLRXV�TXHVWLRQ�

9HU�����
� $EOH�WR�W\SH�SULQW�GLVSOD\�9$5����),;('����ILOHV�ZKLOH�WKH�ILOH�OLVWLQJ�LV�RQ�WKH�VFUHHQ�E\�SUHVVLQJ

D�
7
�IRU�W\SH��GLVSOD\��ILOH�WR�VFUHHQ�RU�
3
�IRU�SULQW�WR�OLVW�GHYLFH�ZLWK�RSWLRQDO�FRQWURO�FRGHV�VHQW
WR�SULQWHU�ILUVW��7KH�
3
�DQG�
7
�IRU�SULQW�RU�W\SH�DUH�RQO\�YDOLG�LQ�WKH�OHIW�PRVW�ILHOG�

� 
(2)
�QRWLFH�DGGHG�LQ�ORZHU�OHIW�FRUQHU�RI�VFUHHQ
� ',63/$<�9$5����),;('����0HQX�UHPRYHG
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DM1000  HELP

$W�0DLQ�0HQX�

FCTN 3 (QWHU�OLVW�GHYLFH�DQG�FRQWURO�FRGHV��GHIDXOW 3,2��RSWLRQ�WR�VDYH�FRGHV�DQG�VFUHHQ
FRORUV�WR�GLVN�ZLWK�
�352*5$0�1$0(�
�L�H��0*5��QDPH�RQ�LW�

:LWK�&DWDORJ�RQ�6FUHHQ�

FCTN 7 3ULQW�FDWDORJ�WR�OLVW�GHYLFH��GHIDXOW 3,2�

:LWK�)LOH�/LVW�RQ�6FUHHQ�

FCTN 6 3URFHHG�ZLWK�JLYHQ�&RPPDQGV

,Q�/HIW�)LHOG�

C &RS\�ILOH
D 'HOHWH�ILOH
M &RS\�'HOHWH
T� 7\SH�',6�),;����ILOH�WR�VFUHHQ
P 3ULQW�',6�),;����ILOH�WR�OLVW�GHYLFH�VHQGLQJ�SUHGHILQHG�FRQWURO�FRGHV

:KHQ�7\SLQJ�ILOH�

FCTN 8 5HW\SH�ILOH
FCTN 9 5HWXUQ�WR�GLVN�PHQX
FCTN 4 $%257��$Q�
(2)
�QRWLFH�LV�JLYHQ�LQ�ORZHU�OHIW�FRUQHU�RI�VFUHHQ�ZKHQ�(QG�2I�)LOH

LV�UHDFKHG

:KHQ�3ULQWLQJ�ILOH�

FCTN 8 5HSULQW�ILOH
FCTN 9 5HWXUQ�WR�GLVN�PHQX
FCTN 4 $%257

,Q�5LJKW�)LHOG�

T 8QSURW�WHPSRUDU\
U 8QSURWHFW�ILOH
P 3URWHFW�ILOH

7\SH�RYHU�QDPH�WR�UHQDPH�ILOH�
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:LWK�'LVN�,QLWLDOL]DWLRQ�0HQX�

FCTN E *R�EDFN�WR�SUHYLRXV�TXHVWLRQ

9DOLG�DW���RI�VLGHV�

S/D 'HQVLW\
9HULI\ <�1

5XQ�,PDJH�3URJUDP�

1RWH��)LOH�PXVW�H[LVW�RU�FRPSXWHU�ZLOO�KDQJ�XS�

;EDVLF�
&$//�,1,7
�LV�GRQH�LI�;EDVLF�PRGXOH�LQVWDOOHG�


;%�9'3
�PHDQV�PDNH�9'3�UHJLVWHUV�WKH�VDPH�DV�;EDVLF�


(�$�9'3
�PHDQV�PDNH�UHJLVWHUV�WKH�VDPH�DV�(�$�

0LVF�

FCTN 1 'HOHWH�FKDUDFWHU
FCTN 2 ,QVHUW���FKDUDFWHU
FCTN 5 *R�WR�PDLQ�PHQX
FCTN 8 5('2�VHOHFWHG�PHQX
FCTN 9 *R�EDFN�RQH�PHQX�OHYHO
FCTN S 0RYH�FXUVRU�OHIW
FCTN D 0RYH�FXUVRU�ULJKW
FCTN E 0RYH�FXUVRU�XS
FCTN X 0RYH�FXUVRU�GRZQ

&DXWLRQ��:LWK�0\DUF�FRQWUROOHU�GR�QRW�UHQDPH�0*5��RU�0*5�

³�(1'
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Disk 13. Contents of File DMDOCPT1

DISK MANAGER 1000

),/(�87,/,7,(6

&RS\�)LOH
0RYH�)LOH
'HOHWH�)LOH
�7\SH�GLVSOD\��)LOH
�3ULQW�)LOH
5HQDPH�)LOH
0RGLI\�)LOH�3URWHFWLRQ
5HFRYHU�/RVW�)LOH
5XQ�($�3URJUDP�,PDJH�)LOHV

',6.�87,/,7,(6

&DWDORJ�'LVN
6HW�&RS\�WR�%LW�0DS
6HW�&RS\�WR�6HFWRU
&RS\�'LVN
6ZHHS�'LVN
5HQDPH�'LVN
,QLWLDOL]H�'LVN
%R[�)RUPDW

0,6&�87,/,7,(6

,QVWDOO�'LVN�3URWHFWLRQ
5HPRYH�'LVN�3URWHFWLRQ
5HPRYH�;%�3URWHFWLRQ
&KDQJH�6FUHHQ�7H[W�&RORU

:ULWWHQ�E\�%UXFH�&DURQ����0D\������IRU

7KH�2WWDZD�7,�����$�8VHUV
�*URXS
%R[�������6WDWLRQ�'
2WWDZD�2QWDULR�&DQDGD
.�3��:�

�)HDWXUHV�DOWHUHG�LQ�����8SGDWH�%\�5DOSK�5RPDQV�RI�WKH�2�8�*���5HOHDVH������-XO\�����



The Cyc: Boston Computer Society Software Library

203

TABLE OF CONTENTS

67$57�83�,16758&7,216
(TXLSPHQW�UHTXLUHG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
/RDGLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
4XLFN�5HIHUHQFH�*XLGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

),/(�87,/,7,(6
'HVFULSWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6FUHHQ�(GLWRU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6FUHHQ�+HDGHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&0'73�)LHOG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RS\�)LOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
0RYH�)LOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'HOHWH�)LOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7\SH�)LOH
3ULQW�)LOH
)LOHQDPH�)LHOG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HQDPH�)LOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
3�)LHOG��:ULWH�3URWHFWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&KDQJLQJ�)LHOGV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
([HFXWH�)LOH�&RPPDQGV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�7RWDOV��)LHOGV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
2UGHU�RI�2SHUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HFRYHU�)LOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HDG�'9�')����ILOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5XQ�($�3URJUDP�,PDJH�)LOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6XPPDU\�RI�)LOH�&RPPDQGV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
)LOH�8WLOLW\�(UURUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

',6.�87,/,7,(6
'HVFULSWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
&DWDORJ�'LVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
&RS\�'LVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
%LW�0DS�&RS\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
6HFWRU�&RS\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
6ZHHS�'LVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
5HQDPH�'LVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
,QLWLDOL]H�'LVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
%R[�)RUPDW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
'LVN�8WLOLW\�(UURUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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0,6&�87,/,7,(6
'HVFULSWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
,QVWDOO�'LVN�3URWHFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
5HPRYH�'LVN�3URWHFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
5HPRYH�;%�3URWHFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
&KDQJH�6FUHHQ�7H[W�&RORUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

/,67�'(9,&(
'HVFULSWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
&RQILJXUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

$33(1',;�$��(5525�0(66$*(6

$33(1',;�%��9(56,21�����127(6
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START UP INSTRUCTIONS

7KLV�XWLOLW\�SURJUDP�FDQ�H[HFXWH�D�QXPEHU�RI�GLIIHUHQW�:5,7(�RSHUDWLRQV�RQ� \RXU�GLVNHWWHV��5HDG
WKURXJK�WKH�LQVWUXFWLRQV�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�WKH�YDULRXV�RSHUDWLRQV�EHIRUH�LQVHUWLQJ�GLVNHWWHV�RU
\RX�PD\�LQDGYHUWHQWO\�'(6752<�SDUW�RI�D�JRRG�GLVNHWWH��<RX�VKRXOG�DOZD\V�XVH�D�:ULWH�3URWHFW�WDE�RQ
\RXU�0DVWHU�GLVNHWWHV�

0DNH�D�EDFNXS�FRS\�RI�WKH�'LVN�0DQDJHU������GLVNHWWH�DQG�SODFH�LW�DORQJ�ZLWK�\RXU�RWKHU�0DVWHUV��LQ�FDVH
\RXU�ZRUN�GLVN�VKRXOG�HYHU�JHW�GDPDJHG�

EQUIPMENT REQUIRED

)LUPZDUH ([WHQGHG�%DVLF�PRGXOH�RU�(GLWRU�$VVHPEOHU�PRGXOH

+DUGZDUH ��.�PHPRU\�H[SDQVLRQ
'LVN�PHPRU\�V\VWHP
��RU�PRUH�GLVN�GULYHV

2SWLRQDO 56����FDUG
3ULQWHU

LOADING DISK MANAGER 1000

(;7(1'('�%$6,&�/2$'

,QVHUW�WKH�'LVN�0DQDJHU������GLVNHWWH�LQ�GLVN�GULYH���DQG�VHOHFW�([WHQGHG�%DVLF�IURP�WKH�7,�PHQX
VFUHHQ��7KH�GLVN�FRQWDLQV�D�ILOH�WKDW�ZLOO�/RDG�DQG�5XQ�WKH�'LVN�0DQDJHU������SURJUDP�

(',725�$66(0%/(5�/2$'

<RX�FDQ�/RDG�DQG�5XQ�WKH�'LVN�0DQDJHU������SURJUDP�IURP�WKH�(GLWRU�$VVHPEOHU�PRGXOH�E\
VHOHFWLQJ� RSWLRQ� ��� 581� 352*5$0� ),/(� IURP� WKH� PDLQ� PHQX� VFUHHQ�� DQG� HQWHULQJ
'6.��0*5��

+25,=21�5$0',6.�/2$'

'0�����KDV�EHHQ�WKH�UHVLGHQW�GLVN�PDQDJHU�RI�+RUL]RQ�&RPSXWHU�/WG��VLQFH�1RYHPEHU�������2QFH�DOO
LQLWLDO�VWDUW�XS�URXWLQHV�IRU�\RXU�5DP'LVN�DUH�SHUIRUPHG�\RX�PD\�XVH�&$//�'0�WR�TXLFNO\�DFFHVV�WKH
SURJUDP�DW�DQ\�WLPH�LQ�%DVLF�RU�([WHQGHG�%DVLF���ERWK�XSSHU�DQG�ORZHU�FDVH�ZRUN�IRU�WKH�FDOO�VWDWHPHQWV��

3DJH��



7(;$6�,167580(176
+20(�&20387(5

206

DISK MANAGER 1000 QUICK REFERENCE GUIDE

)&71 .(< '(6&5,37,21

'(/ � 'HOHWH�D�FKDUDFWHU

,16(57 � ,QVHUW�D�FKDUDFWHU

(5$6( � &RQILJXUH�/LVW�'HYLFH

&/($5 � +DOW�'LVN�'ULYH�,�2�RSHUDWLRQ

%(*,1 � 5HWXUQ�WR�'LVN�0DQDJHU������PDLQ�PHQX�VFUHHQ�

352&
' � 5HTXHVW�(;(&87(�&200$1'6�<�1�SURPSW�RQ�)LOH�8WLOLWLHV�RSWLRQ��

$,' � 3ULQW�&DWDORJ�WR�/LVW�'HYLFH

5('2 � 0RYH�FXUVRU�WR�EHJLQQLQJ�RI�6HOHFWHG�2SWLRQ��5H�HQWHU�LQSXWV�

%$&. � %DFN�XS�RQH�OHYHO�RI�PHQX�HDFK�WLPH�LW
V�GHSUHVVHG��WLOO�DW�OHYHO���

� 1RW�8VHG

48,7  ([LW�WR�0DLQ�7LWOH�6FUHHQ

( 0RYH�FXUVRU�XS�RQH�ILHOG

; 0RYH�FXUVRU�GRZQ�RQH�ILHOG

6 0RYH�FXUVRU�OHIW�RQH�FKDUDFWHU�RU�EDFN�RQH�ILHOG�

' 0RYH�FXUVRU�ULJKW�RQH�FKDUDFWHU�RU�DKHDG�RQH�ILHOG�

&75/ .(<

( 0RYH�FXUVRU�EDFN�RQH�SDJH�

; 0RYH�FXUVRU�DKHDG�RQH�SDJH�

3DJH��
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FILE UTILITIES

���&23<�029(�'(/(7(�7<3(�35,17�5(1$0(�&+$1*(�),/(�3527(&7,21

7KH�'LVN�0DQDJHU������ILOH�XWLOLWLHV�ZLOO�HQDEOH�\RX�WR�SHUIRUP�DOO�RI�WKH�DERYH�IXQFWLRQV�RQ�\RXU�GLVN
ILOHV��'LVN�0DQDJHU������ZLOO�EXLOG�D�FDWDORJ�RI�DOO�ILOHV�DQG�SURJUDPV�RQ�\RXU�GLVNHWWH�DQG�E\�XVLQJ�D
SRZHUIXO�VFUHHQ�HGLWRU�LW�ZLOO�DOORZ�\RX�WR�HQWHU�DOO�WKH�ILOH�FRPPDQGV�DW�WKH�VDPH�WLPH��2QFH�WKH�ILOH
FRPPDQGV�KDYH�EHHQ�HQWHUHG��'LVN�0DQDJHU������WDNHV�RYHU�DQG�H[HFXWHV�HDFK�IXQFWLRQ�VSHFLILHG��ZLWKRXW
UHSHWLWLYH�LQWHUUXSWLRQV��7KH�PDLQ�H[FHSWLRQ�KHUH�LV�ZLWK�7�DQG�3�RSHUDWLRQV��,W�KDV�SURYHG�LPSUDFWLFDO
WR�FKDLQ�WKHVH�WZR�RSHUDWLRQV�ZLWK�WKH�&��0�DQG�'�RQHV��VR�LW�ZLOO�GR�7�DQG�3�RSHUDWLRQV�DV�VRRQ�DV�WKH
OHWWHU�LV�HQWHUHG�LQWR�WKH�ILHOG���DUHD�

���&23<��� &RS\�ILOHV�IURP�RQH�GLVNHWWH�WR�DQRWKHU�
���029(��� 0RYH�ILOHV�IURP�RQH�GLVNHWWH�WR�DQRWKHU�
���'(/(7(��� 'HOHWH�XQSURWHFWHG�ILOHV�
���7<3(��� 'LVSOD\�'9�')����ILOHV�WR�VFUHHQ�
���35,17��� 6HQG�'9�')����ILOHV�WR�SULQWHU�
���5(1$0(��� 5HQDPH�XQSURWHFWHG�ILOHV�
����&+$1*(�),/(�3527(&7,21��� (QDEOH� RU� 'LVDEOH� WKH�ILOH�:5,7(�SURWHFWLRQ�IHDWXUH�HLWKHU

SHUPDQHQWO\�RU�WHPSRUDULO\�

���5(&29(5�),/(

6KRXOG�\RX�HYHU�KDSSHQ�WR�GHOHWH�D�ILOH�RU�SURJUDP�RQ�D�GLVNHWWH��HLWKHU�DFFLGHQWDOO\�RU�RWKHUZLVH��WKLV
RSWLRQ�ZLOO�DOORZ�\RX�WR�UHFRYHU�WKDW�ILOH�LQ�LWV�HQWLUHW\��'LVN�0DQDJHU������ZLOO�VFDQ�D�VHOHFWHG�GULYH�IRU
WKH�ORVW�ILOH�DQG�LI�IRXQG��LW�ZLOO�UHVWRUH�WKH�ILOH�E\�XSGDWLQJ�ERWK�WKH�'LUHFWRU\�/LQN�0DS��DQG�WKH�9ROXPH
,QIRUPDWLRQ�%ORFN��'LVN�%LW�0DS��

1RWH��)LOHV�WKDW�KDYH�EHHQ�SDUWLDOO\�RYHU�ZULWWHQ�E\�RWKHU�ILOHV��RU�ILOHV�ORVW�GXH�WR�EDG�PDJQHWLF�PHGLD�DUH
QRW�UHFRYHUDEOH�ZLWK�WKLV�RSWLRQ�

$OO�RI�WKH�XWLOLWLHV�DUH�VHOI�SURPSWLQJ�DQG�LQFRUSRUDWH�H[WHQVLYH�HUURU�FKHFNLQJ��'LVN�0DQDJHU�����
GLVSOD\V�D�PHVVDJH�LQIRUPLQJ�WKH�XVHU�RI�HDFK�IXQFWLRQ�WKDW�LW�LV�FXUUHQWO\�H[HFXWLQJ��$Q\�HUURU�WKDW�PD\
RFFXU�ZLOO�FDXVH�D�PHVVDJH�WR�EH�GLVSOD\HG�LQ�SODLQ�HYHU\GD\�(QJOLVK�

3DJH��
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Disk 13. Contents of File DMDOCPT2

FILE UTILITIES SCREEN EDITOR

7KH�6FUHHQ�(GLWRU�DOORZV�\RX�WR�VHOHFW��DQG�HQWHU��DOO�\RXU�ILOH�FRPPDQGV�DW�RQH�WLPH��7KH�6FUHHQ�(GLWRU
FRPPDQGV��DQG�ILHOGV��DUH�GHVFULEHG�EHORZ�

Screen -> DSK1 : SAMPLE     + Free   127 Used 591
Header CMD Filename   Size Type/No. 24 P <1/2>

--- ---------- ---- ----------- -
Directory N   A             7 PROGRAM     U

N   ASORT/S      64 DIS/VAR 80  U
N   BGRAF         7 PROGRAM     U COPY
C   BGRAF/S      14 DIS/VAR 80  P MOVE
N   BSCKEY/S     10 DIS/VAR 80  P
M   BSORT/S      30 DIS/VAR 80  U   44
N   BUBBLE/S     11 DIS/VAR 80  U
D   CHARDF       26 DIS/FIX 127 T
N   CRASH/S       6 DIS/VAR 80  P DELE
N   DELOBJ        3 PROGRAM     U
N   DISP          2 PROGRAM     U   56
T   DISP/S       19 DIS/VAR 80  P
P   DSRLNK/S     27 DIS/VAR 80  U
^

1RWH��$�7�RU�3�LQ�WKLV�ILHOG�ZLOO�EH�DFWHG�RQ�DW�RQFH��7KHUHIRUH�\RX�VKRXOG�GR�DOO�RI�\RXU�SHUXVLQJ�RI�GLVN
FRQWHQWV�ILUVW�DQG�0��&��'��5HQDPH�DQG�3��7�8�RSHUDWLRQV�DIWHU�UHDGLQJ�RU�SULQWLQJ�ILOHV�

EXAMPLE OF A FILE UTILITIES SCREEN

6&5((1�+($'(5

7KH�ILUVW���OLQHV�RI�WKH�6FUHHQ�(GLWRU��RU�'LVN�&DWDORJ��LV�FDOOHG�WKH�6FUHHQ�+HDGHU��7KH�6FUHHQ�+HDGHU
GLVSOD\V�WKH�IROORZLQJ�LQIRUPDWLRQ�DERXW�\RXU�GLVNHWWH�

&XUUHQW�'ULYH�LQ�RSHUDWLRQ '6.�
&XUUHQW�'LVN�1DPH 6$03/(
3URSULHWDU\�'LVN�3URWHFWLRQ �� �<HV���� �1R
$PRXQW�RI�)5((�DQG�86('�VSDFH
1XPEHU�RI�)LOHV�RQ�'LVN 7\SH�1R����
1XPEHU�RI�3DJHV�LQ�'LUHFWRU\ ����!

7KH�VFUHHQ�ZLOO�KROG�WKH�LQIRUPDWLRQ�IRU����ILOHV�DW�D�WLPH��DGGLWLRQDO�ILOHV�DUH�VWRUHG�LQ�PHPRU\�DQG�DUH
SDJHG�LQ�DQG�RXW�ZLWK�WKH�&75/�(�DQG�&75/�;�NH\V��7KH�XSSHU�ULJKW�FRUQHU�GLVSOD\V�ZKLFK�SDJH�LV�RQ
GLVSOD\�DQG�KRZ�PDQ\�SDJHV�DUH�VWRUHG�LQ�PHPRU\��)RU�H[DPSOH������!�PHDQV�SDJH���RI���

3DJH��
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CMD FIELD

<RX�ZLOO� W\SH� LQ� WKH�&0'�ILHOG�WR��&!23<���0!29(�RU��'!(/(7(�D�ILOH��7KH��1��PHDQV�12
RSHUDWLRQ�LQ�&0'�ILHOG�

�&!23<
:KHQ�FRS\LQJ�D�ILOH�IURP�RQH�GLVN�WR�DQRWKHU�D�FKHFN�LV�PDGH�WR�YHULI\�WKDW�WKH�GHVWLQDWLRQ�GULYH�KDV
HQRXJK�IUHH�VSDFH�RQ�LW�WR�DFFRPPRGDWH�WKH�QHZ�ILOH��,I�D�ILOH�LV�722�/$5*(�WR�EH�WUDQVIHUUHG��WKH�&RS\
RSHUDWLRQ�LV�+$/7('��DQG�
)LOH�WRR�ODUJH�IRU�%DFNXS�'LVN
�ZLOO�EH�GLVSOD\HG��7KLV�LV�D�UHPLQGHU�WKDW�WKH
ILOH�KDV�127�EHHQ�FRSLHG��3UHVVLQJ�DQ\�NH\�ZLOO�UHWXUQ�\RX�WR�WKH�)LOH�8WLOLWLHV�0HQX�

6KRXOG�WKH�%DFNXS�GLVN�EHFRPH�)8//�WKH�&RS\�SURFHVV�LV�DJDLQ�+$/7('��DQG�
%DFNXS�'LVN�)XOO��3UHVV
DQ\�.H\�
�ZLOO�DSSHDU�

$WWHPSWLQJ�WR�&RS\�D�ILOH�RQWR�D�:5,7(�3527(&7('�ILOH�ZLWK�WKH�6$0(�1$0(�ZLOO�DOVR�+$/7
RSHUDWLRQ�DQG�
'83/,&$7(�),/(�:5,7(�3527(&7('
�ZLOO�DSSHDU�RQ�\RXU�VFUHHQ��$JDLQ��SUHVVLQJ�DQ\
NH\�ZLOO�WUDQVIHU�FRQWURO�WR�)LOH�8WLOLWLHV�PDLQ�PHQX�

�0!29(
7KLV�FRPPDQG�DOORZV�\RX�WR�&RS\�D�ILOH�IURP�RQH�GLVN�WR�DQRWKHU�MXVW�OLNH�WKH��&!RS\�FRPPDQG��2QFH
WKH�ILOH�KDV�EHHQ�FRSLHG��LW�LV�WKHQ�'(/(7('�IURP�WKH�6RXUFH�GLVN��ZKHWKHU�LW�LV�ZULWH�SURWHFWHG�RU�QRW�

�'!(/(7(
)LOHV�WKDW�DUH�QRW�ZULWH�SURWHFWHG�DUH�GHOHWHG�ZLWK�WKLV�FRPPDQG��)LOHV�WKDW�DUH�ZULWH�SURWHFWHG�PXVW�EH
FKDQJHG�EHIRUH�WKH\�FDQ�EH�GHOHWHG�

1RWH��6KRXOG�WKH�%DFNXS�GLVN�KDYH�LQVXIILFLHQW�VSDFH�IRU�D�ILOH��RU�LI�LW�EHFRPHV�IXOO��DOO�FRPPDQGV�OHIW
SHQGLQJ�DUH�DERUWHG��)LOHV�WKDW�ZHUH�VXFFHVVIXOO\�WUDQVIHUUHG�WR�WKH�%DFNXS�GLVN�ZLOO�UHPDLQ�WKHUH��DQG
ILOHV�WKDW�ZHUH�PRYHG�ZLOO�127�%(�'(/(7('�IURP�WKH�0DVWHU�GLVN�

�7!<3(
7KLV�RSHUDQG�UHSODFHV�WKH�5HDG�'9�')����RSWLRQ�WKDW�ZDV�RQ�HDUOLHU�YHUVLRQV�RI�'0�����DW�WKH�QH[W
KLJKHU�OHYHO�PHQX��,W�PD\�RQO\�EH�XVHG�IRU�'9�')�W\SH�ILOHV�DQG�LWV�HQWU\�LV�RQO\�DOORZHG�E\�WKH�SURJUDP
IRU�WKHVH�W\SH�ILOHV��$V�VRRQ�DV�\RX�W\SH�WKH�7�LQ�ILHOG�RQH�'0�RSHQV�WKH�ILOH�DQG�ZULWHV�LW�WR�\RXU�VFUHHQ�
(2)�ZLOO�DSSHDU�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�\RXU�VFUHHQ�ZKHQ�WKH�HQWLUH�ILOH�KDV�EHHQ�GLVSOD\HG�

�3!5,17
7KLV�RSWLRQ�DOORZV�\RX�WR�GXPS�D�'9�')����ILOH�WR�D�SULQWHU��,W�XVHV�WKH�SULQWHU�SDUDPHWHUV�\RX�VHW�XVLQJ
)&71���DW�WKH�OHYHO���PHQX�RI�'0������H[SODLQHG�HOVHZKHUH���3,2�ZLWK�VWDQGDUG�W\SHVHW�LV�WKH�GHIDXOW
VHWWLQJ�KHUH�
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FILENAME FIELD

7\SLQJ�LQ�WKLV�ILHOG�ZLOO�FDXVH�WKRVH�ILOHV�QRW�SURWHFWHG�WR�KDYH�WKHLU�)LOHQDPHV�FKDQJHG��%RWK�XSSHU�DQG
ORZHUFDVH�FKDUDFWHUV�DUH�DFFHSWHG�KRZHYHU�WKH�VSDFH�DQG�SHULRG�DUH�LQYDOLG�FKDUDFWHUV�

1RWH��)LOH�1DPHV�ZLWK�/RZHUFDVH�FKDUDFWHUV�DUH�QRW�DFFHSWHG�DV�YDOLG�ILOH�QDPHV�ZKHQ�XVLQJ�7,�%DVLF��$OO
FXUVRU�PRYHPHQW�NH\V�DUH�DFWLYH�LQ�WKLV�ILHOG��LQFOXGLQJ�WKH�DELETE�DQG�INSERT�NH\V�

P FIELD (Write Protection)

7\SH�LQ�WKH�3�ILHOG�WR�FKDQJH�D�ILOHV�SURWHFWLRQ��,I�D�ILOH�LV�XQSURWHFWHG�D��8��LV�GLVSOD\HG��IRU�D�SURWHFWHG
ILOH�D��3��LV�GLVSOD\HG��7R�HLWKHU�SURWHFW�RU�XQSURWHFW�D�ILOH�VHOHFW�DQG�HQWHU�WKH�DSSURSULDWH�FKDUDFWHU��,I
\RX�ZDQW�WR�WHPSRUDULO\�FKDQJH�D�ILOH
V�SURWHFWLRQ�LQ�RUGHU�WR�UHQDPH�LW�MXVW�HQWHU�D��7��

CHANGING FIELDS

0RYLQJ�IURP�ILHOG�WR�ILHOG�LV�DFFRPSOLVKHG�E\�XVLQJ�WKH�FXUVRU�FRQWURO�NH\V��+ROG�WKH�FCTN�NH\�GRZQ�DQG
XVH�WKH�DUURZ�NH\V�WR�PRYH��2QO\�YDOLG�FKDUDFWHUV�XQLTXH�WR�WKHLU�ILHOG�DUH�DFFHSWHG��7KH�FXUVRU�ZLOO�QRW
HQWHU�WKH�6L]H�RU�7\SH�ILHOG��+ROGLQJ�D�NH\�GRZQ�IRU�ORQJHU�WKDW���VHFRQG�ZLOO�FDXVH�WKDW�NH\�WR�DXWR�UHSHDW
XQWLO�LW�LV�UHOHDVHG�

EXECUTE FILE COMMANDS

2QFH�DOO�\RXU�FRPPDQGV�KDYH�EHHQ�VHOHFWHG�SUHVVLQJ�FCTN 6 ZLOO�GLVSOD\��
([HFXWH�)LOH�&RPPDQGV��<�1�"
1
��3UHVVLQJ�Y�ZLOO�VWDUW�H[HFXWLRQ�RI�WKH�ILOH�FRPPDQGV�VHOHFWHG��3UHVVLQJ�N�RU�SUHVVLQJ�ENTER�ZLOO
UHWXUQ�\RX�WR�WKH�ODVW�ILHOG�WKDW�WKH�FXUVRU�ZDV�ORFDWHG�LQ��3UHVVLQJ�ENTER�ZKHQ�WKH�FXUVRU�LV�DW�WKH�ODVW
ILHOG�KDV�WKH�VDPH�HIIHFW�DV�SUHVVLQJ�FCTN 6�

'LVN�0DQDJHU������ZLOO�NHHS�\RX�LQIRUPHG�RI�LW
V�VWDWXV�DW�DOO�WLPHV�E\�GLVSOD\LQJ�WKH�1$0(�2)�7+(
23(5$7,21��DQG�WKH�1$0(�2)�7+(�),/(��DW�WKH�ERWWRP�RI�\RXU�VFUHHQ��:KHQ�&RS\LQJ�RU�0RYLQJ�ILOHV
LW�ZLOO�DOVR�NHHS�WUDFN�RI�WKH�QXPEHU��DQG�VL]H��RI�ILOHV�EHLQJ�WUDQVIHUUHG��,W�DOVR�DXWRPDWLFDOO\�XSGDWHV
FRXQWHUV�IRU�ERWK�WKH�0DVWHU�DQG�%DFNXS�GLVNV��&RS\LQJ�ILOHV�GLVSOD\V�WKH�IROORZLQJ�SURPSWV�

Total Files to Copy :
Total Size of Files :
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"Totals" Fields

,QWURGXFHG�LQ�9�����RI�'0�����DUH�WKH��7RWDO��ILHOGV�RQ�WKH�ULJKW�VLGH�RI�\RXU�VFUHHQ�ZKHQ�WKH�GLVN�LV
FDWDORJHG�LQ�ILOH�XWLOLW\�PRGH��7KHVH�ILHOGV�ODEHOHG�&23<�029(�DQG�'(/(�ZLOO�NHHS�WUDFN�RI�WKH�WRWDO
VHFWRUV�EHLQJ�RSHUDWHG�XSRQ�RQ�\RXU�PDVWHU�GLVN��<RX�ZLOO�QRWLFH�WKDW�ERWK�WRWDOV�ZLOO�EH�XSGDWHG�LI�\RX
XVH�WKH�0RYH�RSWLRQ��7KLV�QHZ�IHDWXUH�ZLOO�EH�D�ELJ�KHOS�WR�WKRVH�XVHUV�WKDW�DUH�WU\LQJ�WR�PD[LPL]H�WKH�XVH
RI�GLVN�VSDFH�E\�ILOOLQJ�HYHU\�VHFWRU�RQ�WKH�FRS\�GLVN�

ORDER OF OPERATION

7KH�)LOH�8WLOLW\�FRPPDQGV�DUH�H[HFXWHG�LQ�WKH�IROORZLQJ�RUGHU�

�� 8QSURWHFW�DOO�ILOHV�PDUNHG�ZLWK�D��8��RU��7��
�� 'HOHWH�DOO�ILOHV�PDUNHG�ZLWK�D��'��
�� 5HQDPH�DOO�ILOHV�FKDQJHG�LQ�)LOHQDPH�ILHOG�
�� 3URWHFW�DOO�ILOHV�PDUNHG�ZLWK�D��3��RU��7��
�� &RS\�DOO�ILOHV�PDUNHG�ZLWK�D��&��RU��0��
�� 'HOHWH�DOO�ILOHV�PDUNHG�ZLWK�D��0��

RECOVER FILE

7KLV�RSWLRQ�DOORZV�\RX�WR�UHFRYHU�D�ILOH�RU�SURJUDP�ZKLFK�KDV�EHHQ�GHOHWHG�IURP�D�GLVNHWWH��5HFRYHULQJ
D�ILOH�VKRXOG�EH�GRQH�EHIRUH�SHUIRUPLQJ�DQ\�RWKHU�RSHUDWLRQV�RQ�WKDW�GLVN�WR�SUHYHQW�WKH�ILOH�IURP�EHLQJ
RYHU�ZULWWHQ�

6HOHFWLQJ�WKH�5HFRYHU�)LOH�RSWLRQ�IURP�WKH�)LOH�8WLOLWLHV�PHQX�ZLOO�GLVSOD\�WKH�IROORZLQJ�SURPSWV�

Recover File on Drive : 1

Enter Name of File:

(QWHU�WKH�QXPEHU�RI�WKH�GLVN�GULYH�WKDW�KDV�WKH�ORVW�ILOH�RU�SUHVV�ENTER�WR�DFFHSW�WKH�GHIDXOW�GULYH
QXPEHU��:KHQ�WKH�GULYH�KDV�EHHQ�VHOHFWHG�WKH�FXUVRU�ZLOO�EH�ORFDWHG�DW�WKH�QH[W�SURPSW��7\SH�LQ�WKH�QDPH
RI�WKH�ORVW�ILOH�DQG�SUHVV�ENTER��7KH�GLVN�GULYH�ZLOO�VWDUW�XS�DQG�
6($5&+,1*�',6.
�ZLOO�EH�GLVSOD\HG�
,I�WKH�ORVW�ILOH�LV�IRXQG�DQG�LV�LQWDFW��WKHQ�\RXU�VFUHHQ�ZLOO�GLVSOD\��
5(�%8,/',1*�/267�),/(
��2QFH�WKH
ILOH�KDV�EHHQ�UHVWRUHG�WR�WKH�GLVN��
),/(�5(&29(5('
�LV�GLVSOD\HG��3UHVVLQJ�DQ\�NH\�DW�WKLV�WLPH�ZLOO
UHWXUQ�\RX�WR�WKH�)LOH�8WLOLWLHV�PDLQ�PHQX�
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,I�WKH�ORVW�ILOH�FDQQRW�EH�IRXQG��RU�LI�WKH�ORVW�ILOH�KDV�EHHQ�RYHU�ZULWWHQ�WKH�IROORZLQJ�PHVVDJHV�ZLOO�EH
GLVSOD\HG�

FILE NOT FOUND or
FILE HAS BEEN OVER-WRITTEN

5HFRYHULQJ�ILOHV��RU�SRUWLRQV�RI�D�ILOH��WKDW�KDYH�EHHQ�RYHU�ZULWWHQ�RU�GHVWUR\HG�E\�D�GDPDJHG�GLVNHWWH�LV
EH\RQG�WKH�VFRSH�RI�WKLV�XWLOLW\�

READ DV/DF-80 FILES

5HSODFHG�ZLWK�WKH�
7
�RSWLRQ�LQ�ILOH�XWLOLWLHV�

RUN E/A PROGRAM IMAGE FILES

7ZR�QHZ�RSWLRQV�KDYH�EHHQ�DGGHG�WR�WKH�)LOH�8WLOLW\�VXE�PHQX�LQ�9�����RI�WKH�SDFNDJH

4. Run Program Image...XB VDP

5. Run Program Image...EA VDP

7KHVH�QHZ�RSWLRQV�ZLOO�RQO\�ZRUN�LI�\RX
YH�ORDGHG�'0�����LQ�WKH�;%�HQYLURQPHQW�DV�WKH\�UHTXLUH�D
/2$'(5�WKDW�LV�LPEHGGHG�ZLWKLQ�WKH�([WHQGHG�%DVLF�/2$'�ILOH�DFFRPSDQ\LQJ�\RXU�GLVN�

7KH�WZR�QHZ�RSWLRQV�GLIIHU�DV�IROORZV�

2SWLRQ������;%�9'3��OHDYHV�WKH�9'3�UHJLVWHUV�DV�WKH\�VKRXOG�EH�IRU�SURSHU�RSHUDWLRQ�LQ�WKH
([WHQGHG�%DVLF�HQYLURQPHQW

2SWLRQ������($�9'3��DGGV�DQ�RIIVHW�WR�WKH�9'3�UHJLVWHUV��7KLV�RSWLRQ�ZLOO�EH�WKH�RQH�WR�VHOHFW�LI
WKH�SURJUDP�LPDJH�ILOH�QRUPDOO\�RSHUDWHV�XVLQJ�RSWLRQ���RI�WKH�($�RQO\�

,03257$17�127(�

7KH�([WHQGHG�%DVLF�/2$'�ILOH�DFFRPSDQ\LQJ�WKLV�GLVN�KDV�RQH�RWKHU�H[FLWLQJ�IHDWXUH�EXLOW�LQWR�LW��,W�ZLOO
UHPHPEHU�WKH�QXPEHU�RI�WKH�ODVW�GLVN�GULYH�\RX�DFFHVVHG����,I�\RX�ZDQW�WR�RSHUDWHG�WKH�PDQDJHU�IURP
GULYH������RU���VLPSO\�SODFH�WKH�GLVN�LQ�WKH�DSSURSULDWH�GULYH������7\SH�LQ�2/'�'6.;�/2$'��:KHUH�;�LV
WKH�'ULYH�LQ�ZKLFK�WKH�'LVNHWWH�UHVLGHV��WKHQ�W\SH�581��7KH�SURJUDP�ZLOO�ERRW�WKH�0*5��ILOH�GLUHFWO\
IURP�WKH�GULYH�FRQWDLQLQJ�WKH�0DQDJHU�GLVNHWWH�
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SUMMARY OF FILE COMMANDS

�&0'�),(/' C FRS\�ILOH
M PRYH�ILOH
D GHOHWH�ILOH
T GLVSOD\�ILOH
P SULQW�ILOH
N QR�RSHUDWLRQ

3�),(/' P SURWHFW�ILOH
U XQSURWHFW�ILOH
T WHPSRUDULO\�XQSURWHFW�ILOH�WKHQ�UH�SURWHFW�ILOH

),/(1$0(�),(/' 7\SH�LQ�QHZ�ILOH�QDPH

�,1,7,$/,=$7,21 FCTN E��DUURZ�XS��LV�QRZ�DFWLYH�ZKHQ�LQLWLDOL]LQJ�GLVNHWWHV�LQ�WKH�ILOH�XWLOLWLHV
VXE�V\VWHP��6KRXOG�\RX�PDNH�DQ�LQFRUUHFW�HQWU\�DQG�SUHVV�ENTER�WRR�IDVW�\RX
PD\�QRZ�JR�EDFN�XS�DQG�FRUUHFW�\RXU�PLVWDNH�XVLQJ�FCTN E�UDWKHU�WKDQ�VWDUWLQJ
DOO�RYHU�

1RWH��7KH�&0'�IXQFWLRQV�QRZ�ZRUN�SURSHUO\�ZLWK���VHFWRU�ILOHV�WKDW�KDYH�EHHQ�LQDGYHUWHQWO\�SODFHG�RQ
\RXU�GLVN�DV�RI�UHOHDVH�RI�9�����RI�'0�����

1RWH��7KLV�QHZ�IHDWXUH�DGGHG�LQ�9�����ZLOO�DOORZ�XVHUV�WR�HDVLO\�FRUUHFW�LQDFFXUDWH�LQSXW�LQ�',6.1$0(�
��RI�6,'(6��6�'�'(16,7<��DQG�9(5,)<�<�1��ILHOGV��3ULRU�WR�WKLV�UHOHDVH�LI�\RX�LQDGYHUWHQWO\�HQWHUHG
LQFRUUHFW�GDWD�\RX�ZRXOG�KDYH�WR�JR�WKURXJK�WKH�HQWLUH�VHOHFWLRQ�SURFHVV�IURP�WKH��QG�OHYHO�PHQX�DJDLQ
WR�FRUUHFW�WKH�HUURQHRXV�HQWU\�

FILE UTILITY ERRORS

)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�HUURU�PHVVDJHV�FKHFN�WKH�VHFWLRQ�HQWLWOHG�(5525�0(66$*(6�
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Disk 13. Contents of File DMDOCPT3

DISK UTILITIES

7KH�'LVN�0DQDJHU�������'LVN�8WLOLWLHV�VHFWLRQ��DOORZV�\RX�WR�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�RQ�\RXU
GLVNHWWHV�

���&$7$/2*
5HDGV�WKH�GLVN�GLUHFWRU\�DQG�SURYLGHV�\RX�ZLWK�D�OLVW�RI�DOO�ILOHV�DQG�SURJUDPV�RQ�D�GLVNHWWH��DORQJ�ZLWK
WKH�ZULWH�SURWHFWLRQ�VWDWXV��DQG�WKH�ILOH�VL]H��7KH�ILOHV�DUH�OLVWHG�WR�WKH�VFUHHQ��RXWSXW�FDQ�EH�UHGLUHFWHG�WR
D�SULQWHU�

���&23<�',6.
&RSLHV�DQ�HQWLUH�GLVNHWWH�IURP�RQH�WR�DQRWKHU��RQ�D�VHFWRU�E\�VHFWRU�FRS\�EDVLV��7KLV�FRS\�IXQFWLRQ�ZLOO
FRS\�D�666'�GLVNHWWH�LQ�IRXU�SDVVHV�RU�OHVV��GHSHQGLQJ�RQ�ZKHWKHU�WKH��%LW�0DS��RU��6HFWRU��FRS\�RSWLRQ
LV�VHOHFWHG�

1RWH��7KLV�VHFWRU�E\�VHFWRU�FRS\�SURFHVV�ZLOO�FRPSOHWHO\�RYHU�ZULWH�DQ\�GDWD�RQ�WKH�%DFNXS�GLVN��7R
SUHYHQW�GDWD�IURP�EHLQJ�ORVW�RQ�WKH�%DFNXS�GLVN��XVH�WKH�&RS\�IXQFWLRQ�LQ�WKH�)LOH�8WLOLWLHV�VHFWLRQ�

���6:((3�',6.
7KLV�IXQFWLRQ�ZLOO�UHVWRUH�6HFWRUV���DQG���RQ�D�6HOHFWHG�'LVN�WR�WKDW�RI�D�VWDQGDUG��IUHVKO\�IRUPDWWHG�GLVN�
&OHDQV�\RXU�GLVN�ZLWKRXW�KDYLQJ�WR�UH�LQLWLDOL]H�LW�

���5(1$0(
$OORZV�\RX�WR�FKDQJH�WKH�QDPH�RI�D�GLVNHWWH�

���,1,7,$/,=(
'LVN�0DQDJHU������HQDEOHV�\RX�WR�LQLWLDOL]H�D�GLVNHWWH�LQ�VLQJOH�RU�GRXEOH�GHQVLW\�ZLWK�ERWK�VLQJOH�DQG
GRXEOH�VLGHG�GULYHV��7KLV�IXQFWLRQ�LV�FRQILJXUHG�IRU����WUDFN�GLVN�GULYHV�RQO\�����WUDFN�LQLWLDOL]DWLRQ�LV�QRW
VXSSRUWHG�

1RWH��,Q�RUGHU�WR�LQLWLDOL]H�D�GLVN�GRXEOH�GHQVLW\�DQG�GRXEOH�VLGHG�\RX�PXVW�KDYH�D�'LVN�&RQWUROOHU�DQG
D�'LVN�'ULYH�WKDW�VXSSRUW�WKHVH�IRUPDWV�

&XUUHQWO\�RQO\�'LVN�FRQWUROOHU�FDUGV�PDQXIDFWXUHG�E\�0\DUF�DQG�&RU&RPS�VXSSRUW�WKH�GRXEOH�GHQVLW\
IHDWXUH�

���%2;�)250$7
7KLV�IXQFWLRQ�ZLOO�DOORZ�\RX�WR�LQLWLDOL]H�DQ�LQILQLWH�QXPEHU�RI�GLVNHWWHV�ZLWKRXW�KDYLQJ�WR�UH�HQWHU�WKH
GLVN�QDPH�DQG�LQLWLDOL]DWLRQ�SDUDPHWHUV�HDFK�WLPH�

3DJH���



The Cyc: Boston Computer Society Software Library

215

CATALOG DISK

7R�&DWDORJ�D�GLVN��VHOHFW�RSWLRQ���IURP�WKH�'LVN�8WLOLWLHV�PHQX��7KH�IROORZLQJ�SURPSW�ZLOO�EH�GLVSOD\HG�

Drive No.: 1
Diskname :
Free 0000  Used 0000

(QWHU�WKH�QXPEHU�RI�WKH�GULYH�WKDW�FRQWDLQV�WKH�GLVNHWWH�WR�EH�FDWDORJHG��'LVN�0DQDJHU�ZLOO�GLVSOD\�WKH
1DPH�RI�WKH�GLVNHWWH�DORQJ�ZLWK�LWV�DPRXQW�RI�)5((�DQG�86('�VSDFH��DQG�WKHQ�SURFHHG�WR�EXLOG�D
GLUHFWRU\�RI�DOO�ILOHV�RQ�WKH�GLVNHWWH�

:KHQ�WKH�GLUHFWRU\�RI�DOO�ILOHV�LV�FRPSOHWHG�WKH�ILOHV�DUH�GLVSOD\HG����WR�D�SDJH��6HH�)LOH�8WLOLWLHV�6FUHHQ
(GLWRU���,I�WKH�GLUHFWRU\�FRQWDLQV�PRUH�WKDW����ILOHV�\RX�FDQ�SDJH�WKURXJK�WKH�RWKHU�ILOHV�E\�SUHVVLQJ�WKH
CTRL E�DQG�CTRL X�NH\V�

7R�UH�GLUHFW�WKH�RXWSXW�WR�D�SULQWHU�SUHVV�FCTN 7��%HIRUH�\RX�VWDUW�OLVWLQJ�FDWDORJV�WR�D�SULQWHU��\RX�PD\
KDYH�WR�FRQILJXUH�WKH�OLVW�GHYLFH��,QVWUXFWLRQV�RQ�KRZ�WR�FRQILJXUH�'LVN�0DQDJHU������WR�\RXU�V\VWHP�DUH
JLYHQ�LQ�WKH�VHFWLRQ�WLWOHG���&RQILJXUH�/LVW�'HYLFH�

COPY DISK

6HOHFWLRQ�RI�RSWLRQ���RQ�WKH�GLVN�XWLOLWLHV�PHQX�ZLOO�EULQJ�WR�WKH�VFUHHQ�WKH�IROORZLQJ�VXE�PHQX�

�� 6HW�'LVN�FRS\��%,7�0$3�
�� 6HW�'LVN�&RS\��6(&725�

:H�KDYH�VHOHFWHG�2SWLRQ���DV�WKH�GHIDXOW�RSWLRQ�DV�ZH�IHHO�PRVW�SHRSOH�ZKR�DUH�XQVXUH�RI�WKH�SURWHFWLRQV
LQVWDOOHG�RQ�D�GLVN�ZLOO�VHOHFW�WKLV�RSWLRQ�DQ\ZD\��,I�\RX�DUH�FRS\LQJ�D�QXPEHU�RI�GLVNHWWHV�DQG�ZLVK�WR�VNLS
WKLV�VXE�PHQX��\RX�PD\�GR�VR�E\�SUHVVLQJ�FCTN 8�DIWHU�HDFK�FRS\�UDWKHU�WKDQ�FCTN 9��,I�\RX�GR�GHFLGH
WR�FKDQJH�FRS\�PRGHV�FCTN 9�ZLOO�UHYHUW�\RX�EDFN�WR�WKLV�PHQX��$�VKRUW�GHVFULSWLRQ�RI�WKH�WZR�RSWLRQV
DYDLODEOH�IROORZV�

2SWLRQ���LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH��&RS\�'LVN��8WLOLW\��RQ�WKH�'LVN�8WLOLWLHV�PHQX��:LWK�WKH
%,7�0$3�RSWLRQ�VHW��RQO\�WKRVH�VHFWRUV�WKDW�DUH�PDSSHG�DV�86('�ZLOO�EH�FRSLHG�WR�WKH�%DFNXS
GLVNHWWH�

2SWLRQ���LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH��&RS\�'LVN��8WLOLW\��RQ�WKH�'LVN�8WLOLWLHV�PHQX��:LWK�WKH
6(&725�RSWLRQ�VHW��HDFK�DQG�HYHU\�VHFWRU�RQ�WKH�0DVWHU�GLVNHWWH�ZLOO�EH�FRSLHG�WR�WKH�%DFNXS
GLVNHWWH��7KLV�ZLOO�HQDEOH�\RX�WR�PDNH�DQ�H[DFW�GXSOLFDWH�RI�WKH�0DVWHU�GLVNHWWH�
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1RWH��7HFKQLTXHV�IRU�UHPRYLQJ�SURSULHWDU\�SURWHFWLRQ�IURP�'LVNHWWHV�DQG�([WHQGHG�%DVLF�SURJUDPV�KDYH
EHHQ�SXEOLVKHG� LQ�YDULRXV�PDJD]LQHV�DQG�ERRNV�IRU�WKH�7,��$V�WKHVH�DUH�QR� ORQJHU�FRQVLGHUHG�WR�EH
�6(&5(7��LQIRUPDWLRQ��,�KDYH�LQFOXGHG�WKHP�DV�XWLOLWLHV��ZKLFK�\RX�PD\�ILQG�XVHIXO�

:KHQ�\RX�KDYH�VHOHFWHG�\RXU�GHVLUHG�PRGH�RI�RSHUDWLRQ�WKH�IROORZLQJ�SURPSWV�DUH�GLVSOD\HG�

COPY DISK "BIT MAP"

Master Disk
Drive No.: 1
Sector  0000

Backup Disk
Drive No.: 2
Sector  0000

WARNING: Backup Disk will be erased.

(QWHU�WKH�GULYH�QXPEHU�RI�WKH�0DVWHU�DQG�%DFNXS�GLVN�GULYHV��VLQJOH�GULYH�XVHUV�ZLOO�EH�SURPSWHG�ZKHQ
WR�FKDQJH�GLVNV��2QFH�WKH�QXPEHU�RI�WKH�%DFNXS�GULYH�KDV�EHHQ�HQWHUHG��'LVN�0DQDJHU������ZLOO�VWDUW�WR
UHDG�LQ��DQG�ZULWH�RXW�WKH�VHFWRUV�LQ����VHFWRU�FKXQNV��XQWLO�WKH�GLVNHWWH�KDV�EHHQ�FRPSOHWHO\�FRSLHG��7KH
6HFWRU�FRXQWHUV�ZLOO�VWDUW�LQFUHPHQWLQJ�DV�WKH�GLVNHWWHV�DUH�EHLQJ�UHDG�IURP�DQG�ZULWWHQ�WR�

6KRXOG�WKH�%DFNXS�GLVN�QRW�EH�LQLWLDOL]HG��RU�EH�LQ�WKH�ZURQJ�IRUPDW��WKHQ�'LVN�0DQDJHU������ZLOO
LQLWLDOL]H�WKH�GLVNHWWH�WR�WKH�FRUUHFW�IRUPDW�DQG�FRQWLQXH�RQ�ZLWK�WKH�FRS\�SURFHVV�

:KHQ�WKH�GLVN�FRS\�SURFHVV�LV�ILQLVKHG�WKH�QXPEHU�RI�5($'�DQG�:5,7(�HUURUV�ZLOO�EH�GLVSOD\HG��$�5($'
HUURU�LQGLFDWHV�D�EDG�VHFWRU�RQ�WKH�0DVWHU�'LVNHWWH��$�:5,7(�HUURU�LQGLFDWHV�D�EDG�VHFWRU�RQ�WKH�%DFNXS
'LVNHWWH�

1RWH�� 7KHVH� 5($'�:ULWH� (UURU� FRXQWHUV� ZLOO� QRZ� SURSHUO\� UHVHW� HDFK� WLPH� \RX� SHUIRUP� D� GLVN
FRS\�9�������

SWEEP DISK

6HOHFWLQJ�RSWLRQ���IURP�WKH�'LVN�8WLOLWLHV�PHQX�ZLOO�DOORZ�\RX�WR��IUHVK�IRUPDW��D�GLVNHWWH�ZLWKRXW�KDYLQJ
WR�LQLWLDOL]H�LW�DJDLQ��7KLV�SURFHVV�RQO\�WDNHV�D�VHFRQG��7KH�IROORZLQJ�SURPSWV�DUH�GLVSOD\HG�

Drive No.: 1
Diskname :
Free 0000  Used 0000

Sweep Disk (Y/N)? N
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1RWH��:LWK�9�����WKLV�GHIDXOW�LV�FKDQJHG�IURP�<�WR�1�VR�WKDW�\RX�PXVW�FRQVFLRXVO\�SUHVV�<�WR�SHUIRUP�WKH
VZHHS�

(QWHU�WKH�QDPH�RI�WKH�GULYH�WKDW�FRQWDLQV�WKH�GLVNHWWH��7KH�1DPH�RI�WKH�GLVNHWWH�DQG�WKH�DPRXQW�RI�)5((
DQG�86('�VSDFH�ZLOO�EH�GLVSOD\HG��7R�6ZHHS�WKH�'LVN�VHOHFW�WKH�GHIDXOW�HQWU\�RI��<���3UHVVLQJ��1��ZLOO
UHWXUQ�\RX�WR�WKH�6ZHHS�'LVN�GULYH�QXPEHU�ILHOG�

RENAME DISK

7R�FKDQJH�WKH�QDPH�RI�D�GLVNHWWH�VHOHFW�RSWLRQ���IURP�WKH�'LVN�8WLOLWLHV�PHQX��7KH�IROORZLQJ�SURPSW�LV
GLVSOD\HG�

Drive No.: 1
Diskname :
Free 0000  Used 0000

New Disk Name :

(QWHU�WKH�QXPEHU�RI�WKH�GULYH�WKDW�FRQWDLQV�WKH�GLVNHWWH�WKDW�ZLOO�KDYH�LWV�QDPH�FKDQJHG��7KH�2OG�GLVN
QDPH�DQG�WKH�DPRXQW�RI�)5((�DQG�86('�VSDFH�RQ�WKH�GLVNHWWH�ZLOO�EH�GLVSOD\HG��(QWHU�WKH�1HZ�GLVN
QDPH�DQG�SUHVV�ENTER��7KH�QDPH�RI�WKH�GLVNHWWH�ZLOO�EH�FKDQJHG�

INITIALIZE DISK

7R�LQLWLDOL]H�D�GLVNHWWH�VHOHFW�RSWLRQ���IURP�WKH�'LVN�8WLOLWLHV�PHQX��7KH�IROORZLQJ�SURPSWV�DUH�GLVSOD\HG�

Drive No.: 1
Diskname :
Free 0000  Used 0000

No. Sides : 2
Density   : S
Verify Y/N: N <0000>

(QWHULQJ�WKH�QXPEHU�RI�WKH�GULYH�WKDW�KDV�WKH�GLVN�WR�EH�LQLWLDOL]HG�ZLOO�FDXVH�'LVN�0DQDJHU������WR�VHH
LI�WKH�GLVNHWWH�LV�DOUHDG\�LQLWLDOL]HG��LI�VR��LW�ZLOO�GLVSOD\�WKH�GLVN�QDPH�DQG�WKH�DPRXQW�RI�)5((�86('
VSDFH�LW�FRQWDLQV��,W�ZLOO�DOVR�GLVSOD\�WKLV�SURPSW�

INITIALIZE DISK (Y/N)? Y

,I�\RX�DQVZHU��<��WR�WKH�SURPSW��RU�LI�WKH�GLVN�LV�QRW�LQLWLDOL]HG��\RX�ZLOO�EH�SURPSWHG�WR�HQWHU�WKH�UHVW�RI
WKH�LQLWLDOL]DWLRQ�SDUDPHWHUV�

Diskname  : Enter name of diskette
No. Sides : 2 Number of sides 1 or 2
Density   : S Density <S>ingle or <D>ouble
Verify    : N Verify all sectors <Y>es or <N>o
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$QVZHULQJ��1��WR�YHULI\�RSWLRQ�ZLOO�UHGXFH�LQLWLDOL]DWLRQ�WLPH�E\�KDOI��+RZHYHU�VKRXOG�WKH�GLVNHWWH�KDYH
GHIHFWLYH�VHFWRUV�RQ�LW��WKH\�ZLOO�QRW�EH�PDSSHG�DV�GHIHFWLYH��,I�\RXU�GULYHV�DUH�UHOLDEOH�DQG�\RX�KDYHQ
W�KDG
SUREOHPV�ZLWK�DQ\�GLVNHWWHV�WKHQ�WKLV�RSWLRQ�ZLOO�VDYH�\RX�WLPH�

1RWH��:LWK�WKH�UHOHDVH�RI�9�����RI�'0�����\RX
OO� ILQG�WKDW�\RX�FDQ�QRZ�HGLW�WKH� LQSXW�ILHOGV�RI�DQ\

LQLWLDOL]H
�SURFHVV�ZLWKLQ�WKH�SDFNDJH�L�H���LQ�ERWK�ILOH�XWLOLWLHV�DQG�GLVN�XWLOLWLHV���7KLV�LV�WR�DOORZ�D�XVHU
WR�YHU\�HDVLO\�DQG�FRQYHQLHQWO\�FKDQJH�LQFRUUHFW�HQWULHV��:H�KDYH�DOVR�FKDQJHG�WKH�GHIDXOW�HQWU\�LQ�WKH
��RI�6LGHV�ILHOG�IURP���WR���DV�WKH�PDMRULW\�RI�'0�����XVHUV�DW�OHDVW�WKRVH�WKDW�KDYH�PDGH�IDLUZDUH
FRQWULEXWLRQV��VHHP�WR�KDYH�'RXEOH�6LGHG�GULYHV�

BOX FORMAT

2SWLRQ���IURP�WKH�'LVN�8WLOLWLHV�PHQX�ZLOO�DOORZ�\RX�WR�LQLWLDOL]H�DQ�LQILQLWH�QXPEHU�RI�GLVNHWWHV�ZLWKRXW
KDYLQJ�WR�UH�HQWHU�DOO�WKH�LQLWLDOL]DWLRQ�SDUDPHWHUV�

(QWHU�WKH�'LVNQDPH�DQG�LQLWLDOL]DWLRQ�SDUDPHWHUV�DV�\RX�ZRXOG�ZLWK�WKH�SUHYLRXV�RSWLRQ��$IWHU�WKH�ILUVW
GLVNHWWH�KDV�EHHQ�LQLWLDOL]HG�WKH�IROORZLQJ�SURPSW�LV�GLVSOD\HG�

,QVHUW�1H[W�'LVN��3UHVV�ENTER�

,QVHUW�WKH�QH[W�GLVNHWWH�WR�EH�LQLWLDOL]HG�DQG�SUHVV�WKH�ENTER�NH\��7KH�IROORZLQJ�SURPSW�ZLOO�EH�GLVSOD\HG�

Initializing Next Disk.

7KLV�SURFHVV�ZLOO�FRQWLQXH�XQWLO�\RX�H[LW�WKLV�IXQFWLRQ�E\�SUHVVLQJ�FCTN 9 (BACK) �RU�FCTN 5 (BEGIN)�

DISK UTILITY ERRORS

)RU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�HUURU�PHVVDJHV�FKHFN�WKH�VHFWLRQ�HQWLWOHG�(5525�0(66$*(6�
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MISC UTILITIES

7KH�'LVN�0DQDJHU�������0LVF�8WLOLWLHV�VHFWLRQ��DOORZ�\RX�WR�PRGLI\�SURSULHWDU\�SURWHFWLRQ�IODJV�DQG�WR
FKDQJH�'LVN�&RS\�SDUDPHWHUV�

���,167$//�',6.�3527(&7,21

7KLV�RSWLRQ�ZLOO�DOORZ�\RX�WR�VHW�WKH�SURSULHWDU\�GLVN�SURWHFWLRQ�IODJ�WKDW�LV�ORFDWHG�RQ�VHFWRU���RI�HYHU\
GLVNHWWH��6HWWLQJ�WKLV�IODJ�ZLOO�SUHYHQW�GLVNHWWHV�IURP�EHLQJ�FRSLHG�ZLWK�WKH�7,�'LVN�0DQDJHU�PRGXOH�

���5(029(�',6.�3527(&7,21

7KLV�RSWLRQ�ZLOO�DOORZ�\RX�WR�UHPRYH�WKH�SURSULHWDU\�GLVN�SURWHFWLRQ�IODJ�WKDW�PD\�EH�VHW�RQ�VHFWRU���RI
D�GLVNHWWH��5HPRYLQJ�WKLV�IODJ�ZLOO�DOORZ�D�GLVNHWWH�WR�EH�FRSLHG�ZLWK�WKH�7,�'LVN�0DQDJHU�PRGXOH�

���5(029(�;%�3527(&7,21

7KLV�RSWLRQ�DOORZV�\RX�WR�UHPRYH�WKH�SURSULHWDU\�([WHQGHG�%DVLF�SURWHFWLRQ�IURP�D�SURJUDP�LPDJH�ILOH�
7KLV�RSWLRQ�PD\�EH�XVHIXO�IRU�PRGLI\LQJ�SURWHFWHG�SURJUDPV��DQG�IRU�PDNLQJ�%DFNXS�FRSLHV�RI�SURWHFWHG
SURJUDPV�

,167$//�',6.�3527(&7,21

6HOHFWLQJ�RSWLRQ����,QVWDOO�'LVN�3URWHFWLRQ���ZLOO�DOORZ�\RX�WR�VHW�WKH�SURSULHWDU\�SURWHFWLRQ�IODJ�WKDW�LV
ORFDWHG�RQ�VHFWRU����RIIVHW�DGGUHVV�!�����RI�D�GLVNHWWH��7KH�IROORZLQJ�SURPSWV�ZLOO�EH�GLVSOD\HG�

Drive No: 1
Diskname:
Free 0000 Used 0000

(QWHULQJ�WKH�QXPEHU�RI�WKH�GLVN�GULYH�WKDW�FRQWDLQV�WKH�GLVNHWWH�WR�EH�SURWHFWHG�ZLOO�FDXVH�WKH�GLVNHWWH
1$0(�DQG�WKH�DPRXQW�RI�)5((�DQG�86('�VSDFH�WR�EH�GLVSOD\HG��DORQJ�ZLWK�D�FDSLWDO��3��ULJKW�DIWHU�WKH
'LVN�QDPH��7KH��3��LQGLFDWHV�WKDW�WKH�SURSULHWDU\�SURWHFWLRQ�IODJ�KDV�EHHQ�VHW�

5(029(�',6.�3527(&7,21

6HOHFWLQJ�RSWLRQ����5HPRYH�'LVN�3URWHFWLRQ���ZLOO�DOORZ�\RX�WR�UHPRYH�WKH�SURSULHWDU\�SURWHFWLRQ�IODJ�WKDW
LV�ORFDWHG�RQ�VHFWRU����RIIVHW�DGGUHVV�!�����RI�D�GLVNHWWH��7KH�IROORZLQJ�SURPSWV�ZLOO�EH�GLVSOD\HG�

Drive No: 1
Diskname:
Free 0000 Used 0000
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(QWHULQJ�WKH�QXPEHU�RI�WKH�GLVN�GULYH�WKDW�FRQWDLQV�WKH�GLVNHWWH�WR�EH�XQSURWHFWHG�ZLOO�FDXVH�WKH�GLVNHWWH
1$0(�DQG�WKH�DPRXQW�RI�)5((�DQG�86('�VSDFH�WR�EH�GLVSOD\HG��7KH�DEVHQFH�RI�WKH�OHWWHU��3��ULJKW�DIWHU
WKH�'LVN�QDPH�LQGLFDWHV�WKDW�WKH�SURSULHWDU\�SURWHFWLRQ�IODJ�KDV�EHHQ�UHPRYHG�

5(029(�;%�3527(&7,21

2SWLRQ����DOORZV�\RX�WR�FKDQJH�WKH�SURSULHWDU\�;%�SURWHFWLRQ�IODJV�WKDW�SUHYHQW�DQ�([WHQGHG�%DVLF
SURJUDP�IURP�EHLQJ�FRSLHG�RU�OLVWHG��6HOHFW�WKLV�RSWLRQ�DQG�WKH�IROORZLQJ�SURPSWV�DUH�GLVSOD\HG�

XB PROGRAM ON DRIVE : 1
ENTER XB PROGRAM NAME:

(QWHU�WKH�QXPEHU�RI�WKH�GULYH�WKDW�FRQWDLQV�WKH�;%�SURJUDP��IROORZHG�E\�WKH�QDPH�RI�WKH�;%�SURJUDP�
7KH�GLVN�GULYH�ZLOO�VWDUW��DQG�'LVN�0DQDJHU������ZLOO�VHDUFK�IRU�WKH�ORFDWLRQ�RI�WKH�SURSULHWDU\�SURWHFWLRQ
IODJV��:KHQ�WKH�;%�SURJUDP�IODJV�KDYH�EHHQ�FKDQJHG�WKH�IROORZLQJ�PHVVDJH�LV�GLVSOD\HG�

PROGRAM IS UNPROTECTED

3UHVVLQJ�DQ\�NH\�ZLOO�UHWXUQ�\RX�WR�WKH�0LVF�8WLOLWLHV�PHQX�

6KRXOG�\RX�DWWHPSW�WR�FKDQJH�WKH�IODJV�RI�D�ILOH�WKDW�LV�QRW�DQ�([WHQGHG�%DVLF�SURJUDP�WKH�IROORZLQJ�HUURU
PHVVDJH�LV�GLVSOD\HG�

NOT IN PROGRAM FORMAT

,I�WKH�SURJUDP�FDQQRW�EH�IRXQG�RQ�WKH�GLVNHWWH�VSHFLILHG�WKH�IROORZLQJ�PHVVDJH�LV�GLVSOD\HG�

FILE NOT FOUND

3UHVVLQJ�DQ\�NH\�ZLOO�UHWXUQ�\RX�WR�WKH�0LVF�8WLOLWLHV�PHQX�

1RWH��7KLV�RSWLRQ�VKRXOG�1(9(5�EH�XVHG�RQ�DQ\WKLQJ�EXW�DQ�([WHQGHG�%DVLF�SURJUDP��$�GLUHFWRU\�HQWU\
IRU�DQ�([WHQGHG�%DVLF�SURJUDP�LV�LGHQWLFDO�WR�D�GLUHFWRU\�HQWU\�IRU�DQ�DVVHPEO\�ODQJXDJH�SURJUDP�LPDJH
ILOH��3URSULHWDU\�SURWHFWLRQ� IODJV�DUH�127� ORFDWHG�RQ� WKH�'LUHFWRU\� HQWU\��EXW�DUH� LPEHGGHG� LQ� WKH
SURJUDP�ILOH�LWVHOI��8VLQJ�WKLV�RSWLRQ�RQ�DQ�DVVHPEO\�ODQJXDJH�SURJUDP�LPDJH�ILOH�PD\�UHQGHU�WKDW�ILOH
XQXVHDEOH�

LIST DEVICE

7KLV�IXQFWLRQ�ZLOO�DOORZ�\RX�WR�FXVWRPL]H�WKH�'LVN�0DQDJHU������SURJUDP�WR�PDWFK�WKH�UHTXLUHPHQWV�RI
\RXU�SDUWLFXODU�SULQWHU��<RX�ZLOO�EH�DEOH�WR�HQWHU�\RXU�56����RU�3,2�RSWLRQV��\RX�FDQ�DOVR�VHOHFW�ZKHWKHU
RU�QRW�WR�VHQG�FRQWURO�FRGHV�WR�\RXU�SULQWHU��2QFH�DOO�VHOHFWLRQV�KDYH�EHHQ�PDGH�\RX�KDYH�WKH�RSWLRQ�RI
VDYLQJ�WKHP�WR�\RXU�'LVN�0DQDJHU������GLVN�
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CONFIGURE LIST DEVICE

,Q�RUGHU�WR�FRQILJXUH�\RXU�V\VWHP��ILUVW�JR�WR�WKH�'LVN�0DQDJHU������PDLQ�PHQX�DQG�SUHVV�FCTN 3
�(5$6(���7KH�VFUHHQ�ZLOO�EH�FOHDUHG�DQG�WKH�IROORZLQJ�SURPSW�GLVSOD\HG�

Enter List Device:

(QWHU�WKH�QDPH�RI�\RXU�SULQWHU�GULYHU�DQG�RSWLRQV��IRU�H[DPSOH�KHUH�DUH�D�IHZ�YDOLG�HQWULHV�

RS232.BA=1200.TW. or PIO.LF

$IWHU�HQWHULQJ�\RXU�/LVW�'HYLFH�WKH�IROORZLQJ�SURPSW�LV�GLVSOD\HG�

Send Control Codes (Y/N):

7KLV�RSWLRQ�ZLOO�DOORZ�\RX�WR�HQWHU�DQ\�FRQWURO�FRGHV�WKDW�\RX�ZRXOG�OLNH�VHQW�WR�\RXU�SULQWHU��8VHUV�ZLWK
'RW�0DWUL[�SULQWHUV�ZLOO�EH�DEOH�WR�VHQG�FRQWURO�FRGHV�WR�VHOHFW�WKHLU�SUHIHUUHG�W\SH�IRQWV��DQG�SULQW�VW\OHV�

3UHVVLQJ� WKH�Y� NH\�ZLOO� GLVSOD\� WKH�SURPSW� WR�DOORZ�\RX� WR� HQWHU�\RXU� VWULQJ�RI� FRQWURO� FRGHV��7KH
PD[LPXP�OHQJWK�RI�\RXU�VWULQJ�LV����FRQWURO�FRGHV�RU�$6&,,�FKDUDFWHUV�

(QWHU�&RQWURO�&RGHV��([�����������

(QWHU�WKH�GHFLPDO�YDOXH�RI�WKH�FRQWURO�FRGH�DQG�VHSDUDWH�HDFK�FRGH�QXPEHU�ZLWK���VSDFH��:KHQ�\RX�KDYH
ILQLVKHG�HQWHULQJ�\RXU�FRQWURO�FRGHV�HQWHU���PRUH�VSDFH�IROORZHG�E\�DQ�DVWHULVN����DQG�SUHVV�ENTER��7KH
DVWHULVN�LV�WKH�FRQWURO�FRGH�WHUPLQDWRU�

$W�WKLV�SRLQW���RI���WKLQJV�ZLOO�KDSSHQ��7KH�SURPSW�WR�VDYH�WKH�RSWLRQV�WR�GLVN�ZLOO�EH�GLVSOD\HG��RU�WKH�OLQH
ZLOO�JR�EODQN�DQG�\RX�ZLOO�KDYH�WR�UH�HQWHU�\RXU�FRQWURO�FRGHV��,I�WKH�OLQH�JRHV�EODQN�LW�LV�EHFDXVH�WKH
IRUPDW�ZDV�QRW�FRUUHFW�RU�WKH�FRGHV�ZHUH�QRW�GHFLPDO�YDOXHV�
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,I�\RX�KDYH�HQWHUHG�\RXU�FRQWURO�FRGHV�FRUUHFWO\��RU�LI�\RX�KDG�DQVZHUHG��1��WR�WKH�HQWHU�FRQWURO�FRGH
SURPSW�WKHQ�WKH�IROORZLQJ�RSWLRQ�LV�GLVSOD\HG�

Save to Disk (Y/N):

,I�\RX�ZDQW�WR�VDYH�WKH�RSWLRQV�WR�GLVN�WKHQ�SUHVV�Y�WKLV�SURPSW�ZLOO�EH�GLVSOD\HG�

Insert Disk Manager 1000 Disk
In Drive #1 and press ENTER.

)ROORZ�WKH�LQVWUXFWLRQV�WR�VDYH�WKH�OLVW�GHYLFH�SDUDPHWHUV�DQG�FRQWURO�FRGHV�WR�GLVN��,I�\RX�FKRRVH�QRW�WR
VDYH�WKH�RSWLRQV�WR�GLVN�HQWHU�N�

:KHQHYHU�\RX�ILUVW�ORDG�WKH�'LVN�0DQDJHU������SURJUDP�LW�FKHFNV�WR�VHH�LI�WKHUH�LV�D�FRQILJXUDWLRQ�ILOH
RQ�WKH�GLVN��,I�WKHUH�LV��WKHQ�LW�ZLOO�EH�ORDGHG�LQWR�WKH�SURJUDP�

7KH�FRQILJXUDWLRQ�ILOH�LV�LPEHGGHG�LQ�WKH�GLUHFWRU\�HQWU\�IRU�WKH�'LVN�0DQDJHU�SURJUDP�

(;$03/(

Enter List Device :
PIO

Send Control Codes (Y/N): Y

Enter Control Codes : (Note 1)
15 27 71 27 83 01 27 48 *

Save to Disk (Y/N): Y

1RWH��*HPLQL�SULQWHU�FRQWURO�FRGHV��&RQGHQVHG����'RXEOH�6WULNH�RQ����6XEVFULSW������/)�LQFK
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Disk 13. Contents of File DMDOCPT4

ERROR MESSAGES

7KH�'LVN�0DQDJHU������SURJUDP�LV�XQLTXH�LQ�WKDW�DOO�HUURU�PHVVDJHV�DUH�GLVSOD\HG�LQ�(QJOLVK��LQVWHDG
RI�UHWXUQLQJ�D�QXPEHU�WKDW�WKH�XVHU�PXVW�UHIHU�WR�LQ�D�PDQXDO��7KH�'LVN�0DQDJHU������SURJUDP�KDQGOHV
ERWK�+DUGZDUH�DQG�6RIWZDUH�HUURUV�LQ�WKH�VDPH�ZD\�

+$5':$5(�(55256�DUH� WKRVH� WKDW�RFFXUUHG�GXULQJ�H[HFXWLRQ�RI� D�GHYLFH� ,�2�RSHUDWLRQ�� VXFK�DV
DWWHPSWLQJ�WR�FDWDORJ�D�GULYH�ZLWK�QR�GLVNHWWH�LQ�LW��62)7:$5(�(55256�DUH�WKRVH�WKDW�RFFXUUHG�DV�D
IHDWXUH�RU�UHVWULFWLRQ�RI�WKH�SURJUDP��VXFK�DV�WU\LQJ�WR�FRS\�D�ILOH�RQWR�D�GLVNHWWH�WKDW�KDV�DOUHDG\�EHHQ
ILOOHG�ZLWK�SURJUDPV�

WHAT HAPPENS?

:KHQ�D�KDUGZDUH�RU�VRIWZDUH�HUURU�KDV�EHHQ�GHWHFWHG�WKH�FRPPDQG�FXUUHQWO\�EHLQJ�H[HFXWHG�LV�+$/7('�
DQ�HUURU�PHVVDJH�LV�GLVSOD\HG��DQG�DQ\�FRPPDQGV�OHIW�SHQGLQJ�DUH�DERUWHG�

WHY?

$WWHPSWLQJ�WR�UHFRYHU�IURP�D�KDUGZDUH�RU�VRIWZDUH�HUURU�LV�H[WUHPHO\�GLIILFXOW�LI�QRW�LPSRVVLEOH��2QH
FDQQRW�SUHGLFW�ZKDW�WKH�XVHU�ZLOO�GR�ZKHQ�FRQIURQWHG�ZLWK�DQ�HUURU��DQG�QRW�DOO�7,�FRPSXWHUV�UHWXUQ�WKH
VDPH�HUURU�FRGH�IRU�WKH�VDPH�HUURU�

7KH� 62)7:$5(� (5525� 0(66$*(6� DUH� GRFXPHQWHG� WKURXJKRXW� WKLV� PDQXDO� DQG� DOO� DUH� VHOI�
H[SODQDWRU\�

7KH�+$5':$5(�(5525�0(66$*(6�ZKLFK�DUH�OLVWHG�EHORZ�DUH�DOVR�VHOI�H[SODQDWRU\�ZLWK�WKH�H[FHSWLRQ
RI�WKH�'(9,&(�(5525�PHVVDJH��7KLV�LV�WKH��&$7&+�$//��PHVVDJH�IRU�DOPRVW�DQ\WKLQJ�WKDW�JRHV�ZURQJ
ZLWK�D�7,�����$�

No Diskette in Drive

Disk Write Protected

Disk Not Initialized

Device Error
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APPENDIX A

:KHQHYHU�DQ�HUURU�PHVVDJH�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�MXVW�SUHVV�DQ\�NH\�WR�UHWXUQ�\RX�WR�HLWKHU�WKH�PDLQ
PHQX�RU�RQH�RI�WKH�VXE�PHQXV��GHSHQGLQJ�RQ�ZKHUH�WKH�HUURU�RFFXUUHG�

:$51,1*��6LQJOH�GULYH�XVHUV�PXVW�EH�FDUHIXO�WR�LQVHUW�WKH�FRUUHFW�GLVN�ZKHQ�SURPSWHG��)DLOXUH�WR�GR�VR
PD\�FDXVH�WKH�FRQWHQWV�RI�WKH�GLVNHWWH�WR�EH�RYHU�ZULWWHQ��UHQGHULQJ�LW�FRPSOHWHO\�XVHOHVV�

1(9(5�&+$1*(�',6.6�:,7+287�),567�5(7851,1*�72�21(�2)�7+(�0(18
6��25�81/(66
352037('�72�&+$1*(�',6.6�

'0�����,6�$�)5((:$5(�352'8&7�',675,%87('�%<�7+(�277$:$�7,8*�12�27+(5�*5283�
25*$1,=$7,21� 25� &203$1<� 0$<� ',675,%87(� 7+,6� 352'8&7� )25� *$,1�� )5((
',675,%87,21� 25� ',675,%87,21� $7� &267� 7+528*+� 86(5� *5283� /,%5$5,(6� 25
(;&+$1*(6�,6�(1&285$*('�

%58&(�&$521�+$6�62/'�$//�5,*+76��%87�127�2:1(56+,3��2)�7+,6�3$&.$*(�72�7+(
277$:$�7,�����$�86(5�*5283��'21$7,216��,)�$1<��6+28/'�%(�0$'(�72�7+(�75($685(5
2)�7+(�*5283�

4XHVWLRQV�RU�FRPPHQWV�FRQFHUQLQJ�WKH�'LVN�0DQDJHU������SURJUDP�FDQ�EH�GLUHFWHG�WR�PH�DW�WKH�IROORZLQJ
DGGUHVV�

%RE�%RRQH�F�R

7KH�2WWDZD�7,�����$�8VHUV
V�*URXS
3�2��%R[�����
6WDWLRQ��'�
2WWDZD��2QW�
.�3��:�
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NOTES ON DM-1000 VERSION 3.3

0DLQWHQDQFH�DQG�XSNHHS�IRU�WKLV�SDFNDJH�LV�QRZ�EHLQJ�GRQH�E\�5DOSK�5RPDQV�RI�RXU�2WWDZD�7,�����$
8VHU�*URXS��%UXFH�&DURQ�KDV�VROG�KLV�7,�DQG�OHIW�RXU�LPPHGLDWH�DUHD�WRR��&RPPHQWV�UH�KLV�SURJUDP�DUH
EHLQJ�IRUZDUGHG�WR�KLP�WKURXJK�XV�LQ�2WWDZD��&DQDGD�

$� 9HUVLRQV�UHOHDVHG�SULRU�WR�9�����ZLOO�QRW�FRUUHFWO\�UHVHW�WKH�5($'�:5,7(�(UURU�FRXQWHU�LQ�'LVN
FRS\LQJ�RSHUDWLRQV��:H�KDYH�FRUUHFWHG�WKLV�SUREOHP�ZLWK�WKLV�UHOHDVH�

%� '0������QRZ�ZRUNV�ZLWK�DOO�WKUHH�RI�WKH�PDMRU�FRQWUROOHUV�RQ�WKH�PDUNHW��7,��&RU&RPS�DQG
0\DUF��:KHQ�LQLWLDOO\�UXQ�XS�LW�SHDNV�LQWR�WKH�FRQWUROOHU�FDUG��VHWV�D�IODJ�GHSHQGLQJ�RQ�ZKLFK�FDUG
LW�ILQGV�WKHQ�LQLWLDOL]HV�GLVNV�HWF��LQ�WKH�IRUPDW�UHTXLUHG�E\�WKH�FDUG�LQ�TXHVWLRQ�

&� 8VHUV�RI� WKH�&RU&RPS�RU�7,�GLVN� FRQWUROOHUV�QRZ�KDYH� WKH� RSWLRQ� WR� UHQDPH� WKH�'0�����
SURJUDP�ILOHV�LI�WKH\�VR�ZLVK��3ULRU�WR�UHOHDVH�RI�9�����XVHUV�KDG�WR�OHDYH�WKH�ILOHV�ZLWK�QDPHV
0*5��DQG�0*5��VR�WKDW�WKH�SURJUDP�ZRXOG�NQRZ�ZKHUH�WR�VDYH�FRQILJXUDWLRQ�LQIR�RQ�WKH�GLVN�
7KLV�OLPLWDWLRQ�QR�ORQJHU�H[LVWV�XQOHVV�\RX�KDYH�D�0\DUF�FRQWUROOHU�LQ�\RXU�V\VWHP�

'� 7KH�6:((3�',6.�<�1��SURPSW�KDV�KDG�LWV�GHIDXOW�HQWU\�FKDQJHG�IURP�<�WR�1��<RX�ZLOO�QRZ�KDYH
WR�GHOLEHUDWHO\�VHOHFW�WKH�<�WR�SHUIRUP�WKLV�RSHUDWLRQ��³�$GGLWLRQDO�VDIHW\�

(� 0RUH�XVHUV�ZLWK�'6�GULYHV�KDYH�UHVSRQGHG�ZLWK�GRQDWLRQV�IRU�RXU�HIIRUWV��)RU�WKLV�UHDVRQ�ZH
YH
FKDQJHG�GHIDXOWV�ZKHUH�DSSOLFDEOH�WR�IDYRU�GRXEOH�VLGHG�RSHUDWLRQ�UDWKHU�WKDQ�VLQJOH�VLGHG�RQHV�

)� 7KH�ELJ�FKDQJH�RQ�WKLV�XSGDWH�LV�WKH�DELOLW\�WR�VFUHHQ�HGLW�LQSXWV�RI�DOO�LQLWLDOL]DWLRQ�SURFHVVHV
ZLWKLQ�WKH�SDFNDJH�E\�XVLQJ�FCTN E�WR�VZLWFK�LQSXW�ILHOGV�

7+$1.�<28�$//�)25�7+(�)$17$67,&�)(('%$&.�:(�+$9(�%((1�*(77,1*�&21&(51,1*
7+,6�352*5$0�$1'�285��'�*5$3+,&6�3$&.$*(�

%2%�%221(
,17(5�*5283�&2�25',1$725
277$:$�7,�����$�86(5�*5283
277$:$��217$5,2��&$1$'$
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APPENDIX B

$''(1'80�72�',6.�0$1$*(5�����

$IWHU�'LVN�0DQDJHU������ZDV�UHOHDVHG�IRU�WHVWLQJ�LW�ZDV�UHDOL]HG�WKDW�D�IHZ�FKDQJHV�ZHUH�QHHGHG��DQG�DOVR
D�IHZ�WKLQJV�QHHGHG�EHWWHU�H[SODQDWLRQ�

/2:(5&$6(�/(77(56

$V�',6.�DQG�),/(�1$0(6�FRQWDLQLQJ�ORZHUFDVH�FKDUDFWHUV�DUH�QRW�FRQVLGHUHG�YDOLG�ZKHQ�XVLQJ�7,
%DVLF��DQ\�ORZHUFDVH�FKDUDFWHUV�WKDW�DUH�W\SHG�ZLOO�EH�FRQYHUWHG�WR�XSSHUFDVH�

+$/7,1*�',6.�'5,9(�,�2

7R�+$/7�WKH�GLVN�GULYHV�GXULQJ�H[HFXWLRQ�RI�WKH�'LVN�0DQDJHU�SURJUDP��SUHVV�DQG�KROG�)&71���XQWLO
WKH�IROORZLQJ�PHVVDJH�LV�GLVSOD\HG�

USER HALTED I/O

&HUWDLQ�RSHUDWLRQV�DUH�XQGHU�FRQWURO�RI�WKH�'LVN�&RQWUROOHU�520�VR�\RX�PD\�KDYH�WR�NHHS�FCTN 4�SUHVVHG
IRU�D�IHZ�VHFRQGV�WLOO�SURJUDP�FRQWURO�UHWXUQV�WR�'LVN�0DQDJHU������

',6.�&23<�87,/,7<

7KH�'LVN�&RS\�8WLOLW\�ZLOO�DOZD\V�LQLWLDOL]H�WKH�%DFNXS�GLVNHWWH�WR�WKH�VDPH�IRUPDW�DV�WKH�0DVWHU�GLVNHWWH�
,I�\RX�DUH�FRS\LQJ�IURP�RQH�IRUPDW�WR�DQRWKHU�XVH�WKH�)LOH�&RS\�8WLOLW\�

/,67�'(9,&(

(QWHULQJ�DQ�LQYDOLG�GHYLFH�QDPH�ZLOO�FDXVH�WKH�'LVN�&$7$/2*�IXQFWLRQ�WR�EHKDYH�HUUDWLFDOO\��7R�FRUUHFW
WKLV�VLWXDWLRQ�VLPSO\�UH�HQWHU�D�9$/,'�OLVW�GHYLFH�DQG�SDUDPHWHUV��<RX�FDQ�DOVR�OLVW�D�FDWDORJ�WR�GLVN�E\
HQWHULQJ� WKH� GULYH� QXPEHU� DQG� ILOHQDPH� DV� D� OLVW� GHYLFH�� IRU� H[DPSOH� WKH� IROORZLQJ� ZLOO� FUHDWH� D
',63/$<�9$5,$%/(����ILOH�RI�D�FDWDORJ�OLVWLQJ�XQGHU�WKH�QDPH�7(67�

DSK1.TEST

/,67,1*�$�&$7$/2*

/LVWLQJ�D�FDWDORJ�LV�RQO\�SRVVLEOH�IURP�WKH�&$7$/2*�',6.�8WLOLW\��\RX�&$1127�OLVW�RXW�D�FDWDORJ�IURP
WKH�)LOH�8WLOLWLHV�VHFWLRQ�

7R�VWRS�WKH�SULQWLQJ�RI�D�FDWDORJ�WR�\RXU�OLVW�GHYLFH�MXVW�SUHVV�DQG�KROG�DQ\�NH\��H[FHSW�48,7��WKH�IROORZLQJ
PHVVDJH�ZLOO�EH�GLVSOD\HG�

USER HALTED I/O
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,03257$17�,1)250$7,21

'LVN�0DQDJHU������ZDV�ZULWWHQ�FRPSOHWHO\�IURP�VFUDWFK�DQG�GRHV�QRW�RSHUDWH�WKH�VDPH�DV�RWKHU�GLVN
PDQDJHU�SURJUDPV��$OWKRXJK�'LVN�0DQDJHU������PD\�ORRN�VLPLODU�WR�WKH�&RU&RPS�GLVN�PDQDJHU��LW�LV
D�FRPSOHWHO\�GLIIHUHQW�SURJUDP�ZLWK�GLIIHUHQW�IHDWXUHV�

$V�'LVN�0DQDJHU������PDNHV�XVH�RI�HYHU\�IUHH�DUHD�RI�PHPRU\�QRW�WDNHQ�XS�E\�LWVHOI��RWKHU�SURJUDPV
FDQQRW�EH�FR�ORFDWHG�LQ�PHPRU\�DW�WKH�VDPH�WLPH�

7KH�'LVN�0DQDJHU������SURJUDP�ZDV�ZULWWHQ�HQWLUHO\�E\�%UXFH�&DURQ�ZLWK�WKH�H[FHSWLRQ�RI�WKH�([WHQGHG
%DVLF�ORDGHU��7KH�([WHQGHG�%DVLF�352*5$0�,0$*(�ORDGHU�ZDV�ZULWWHQ�DQG�JLYHQ�E\�0U��$UW�*UHHQ�
DOVR�RI�WKH�2WWDZD�7,�����$�8VHU�*URXS�

,1�&$6(�2)�',)),&8/7<

:KHQ�DOO�HOVH�IDLOV��UHDG�WKHVH�LQVWUXFWLRQV�
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Disk 14. XB-Forth

9HUVLRQ� $XWKRU�
5HTXLUHV��;% /DQJXDJH� 8SGDWHG�

$�YHUVLRQ�RI�7,�)RUWK�VHW�XS�WR�ORDG�IURP�;%�

dskdir. v2.0. 12-dec-96
Disk name               = FORTH-LOAD
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 FORTHSAVE    39 PROGRAM      >022 038
002 >003 FORTHXB       8 DIS/FIX 80   >048 007
003 >004 FSYS-SCRNS  302 DIS/FIX128   >04f 281 >005 020
004 >019 LOAD          2 PROGRAM      >01a 001
005 >01b _DSRLNK       7 DIS/FIX 80   >01c 006
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Disk 15. Labeller

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH��%$6,& 8SGDWHG�

6HW�RI�SURJUDPV�WKDW�FUHDWH�PDLOLQJ�DQG�GLVN�HQYHORSHV��GLVN�ODEHOV��DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = NORTH-99ER
Sectors total           = 360
Sectors used            = 200
Sectors available       = 158
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CS1*DOC      62 INT/VAR254 Y >022 061
002 >003 CS1*DOC1     43 PROGRAM    Y >05f 042
003 >004 CS1*DOC2     31 PROGRAM    Y >089 030
004 >005 CS1*FINDEX   17 PROGRAM    Y >0a7 016
005 >006 DSKJACKET+   16 PROGRAM    Y >0b7 015
006 >007 DSKLABEL+    14 PROGRAM    Y >0c6 013
007 >008 ENVELOPE+    13 PROGRAM    Y >0d3 012
008 >009 LOAD          4 PROGRAM      >0df 003
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Disk 16: Neatlist

9HUVLRQ� $XWKRU��'DQQ\�0LFKDHO
5HTXLUHV��;% /DQJXDJH��$/ 8SGDWHG�

&UHDWHV�OLVWLQJV�RI�\RXU�;%�SURJUDPV�ZLWK�HDFK�VWDWHPHQW�RQ�D�VHSDUDWH�OLQH�DQG�YDULDEOH�FURVV�UHIHUHQFH
WDEOH��9HU\�IDVW��,QFOXGHV�VRXUFH�FRGH�

dskdir. v2.0. 12-dec-96
Disk name               = NEATLIST 
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 DEFAULT       9 DIS/FIX 80   >022 008
002 >003 DRIVE#        5 PROGRAM      >02a 004
003 >004 LDSRLNK       8 DIS/VAR 80   >02e 007
004 >005 LINIT        17 DIS/VAR 80   >035 016
005 >006 LIST/TXT      4 DIS/VAR 80   >045 003
006 >007 LISTOBJ      23 INT/FIX255   >048 022
007 >008 LKEY         13 DIS/VAR 80   >05e 012
008 >009 LMOVBUF      10 DIS/VAR 80   >06a 009
009 >00a LPARAM       35 DIS/VAR 80   >073 034
010 >00b LPRINT       25 DIS/VAR 80   >095 024
011 >00c LREF         55 DIS/VAR 80   >0ad 054
012 >00d LTABLES      25 DIS/VAR 80   >0e3 024
013 >00e MAINLIST     43 DIS/VAR 80   >0fb 042
014 >00f NEATDOC      72 DIS/VAR 80   >125 067 >010 004
015 >014 NEATDOCBAS    3 PROGRAM      >015 002
016 >017 NEATLIST     11 DIS/FIX 80   >018 010
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Disk 16. Contents of File LDSRLNK

************************************
* DSRLNK - PRINTS TO DEVICE IN PAB *
************************************
DSRL1  MOV  *R14+,R5
       SZCB @MASK,R15
       MOV  @>8356,R0
       MOV  R0,R9
       AI   R9,>FFF8
       BLWP @VSBR
       MOVB R1,R3
       SRL  R3,8
       SETO R4
       LI   R2,DSRBUF
DSRL2  INC  R0
       INC  R4
       C    R4,R3
       JEQ  DSRL3
       BLWP @VSBR
       MOVB R1,*R2+
       CB   R1,@PERIOD
       JNE  DSRL2
DSRL3  MOV  R4,R4
       JEQ  DSRL10
       CI   R4,>0007
       JGT  DSRL10
       CLR  @>83D0
       MOV  R4,@>8354
       INC  R4
       A    R4,@>8356
       LWPI >83E0
       CLR  R1
       LI   R12,>0F00
DSRL4  MOV  R12,R12
       JEQ  DSRL04
       SBZ  >00
DSRL04 AI   R12,>0100
       CLR  @>83D0
       CI   R12,>2000
       JEQ  DSRL9
       MOV  R12,@>83D0
       SBO  >00
       LI   R2,>4000
       CB   *R2,@VALID
       JNE  DSRL4
       AI   R2,8
       JMP  DSRL6
DSRL5  MOV  @>83D2,R2
       SBO  >00
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DSRL6  MOV  *R2,R2
       JEQ  DSRL4
       MOV  R2,@>83D2
       INCT R2
       MOV  *R2+,R9
       MOVB @>8355,R5
       JEQ  DSRL8
       CB   R5,*R2+
       JNE  DSRL5
       SRL  R5,8
       LI   R6,DSRBUF
DSRL7  CB   *R6+,*R2+
       JNE  DSRL5
       DEC  R5
       JNE  DSRL7
DSRL8  INC  R1
       BL   *R9
       JMP  DSRL5
       SBZ  >00
       LWPI REG3
       MOV  R9,R0
       BLWP @VSBR
       SRL  R1,13
       JNE  DSRL11
       RTWP
DSRL9  LWPI REG3
DSRL10 CLR  R1
DSRL11 SWPB R1
       MOVB R1,*R13
       SOCB @MASK,R15
       RTWP
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Disk 16. Contents of File LINIT

*LINIT-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
       DEF  LIST,KEYMSK,ENDBUF
GPLWS  EQU  >83E0      GPL WORKSPACE
KSCAN  EQU  >201C      KEY SCAN UTILITY
KEYVAL EQU  >8375      KEY CODE FROM KSCAN
STATUS EQU  >837C      GPL STATUS BYTE
VSBR   EQU  >2028      VIDEO SINGLE BYTE READ
VSBW   EQU  >2020      VIDEO SINGLE BYTE WRITE
VMBR   EQU  >202C      VIDEO MULTI BYTE READ
VMBW   EQU  >2024      VIDEO MULTI BYTE WRITE
GRMRA  EQU  >9802      GROM READ ADDRESS
GRMWA  EQU  >9C02      GROM WRITE ADDRESS
PNTR   EQU  >8356      POINTER BYTE FOR DSRLNK
PABLOC EQU  >1000      LOCATION OF PAB
COUNT  EQU  PABLOC+5   BYTE COUNT FOR DSR ROM
BUFFER EQU  PABLOC+72  READ/WRITE BUFFER IN VDP
BEGTBL EQU  >8330      BEGINNING OF LINE # TABLE
ENDTBL EQU  >8332      END OF LINE # TABLE
FAC    EQU  >834A      FLOATING POINT ACC
*************************************
*            ## WARNING ##          *
* THE NEXT SIX LABELS MUST REMAIN   *
* TOGETHER, AND IN THIS ORDER FOR   *
* THE PROGRAM TO FUNCTION CORRECTLY *
*************************************
FSTLIN BSS  2    FIRST LINE TO BE PRINTED
LSTLIN BSS  2    LAST LINE TO BE PRINTED
LINLEN BSS  2    LINE LENGTH
LFTMGN BSS  2    LEFT MARGIN
PGLEN  BSS  2    PAGE LENGTH
TBMGN  BSS  2    TOP & BOTTOM MARGIN
PABFLG BSS  2    FLAG FOR OPEN FILE
TMPLEN BSS  2    LENGTH OF DATA IN TMPBUF
SPACES BSS  2    # OF SPACES TO INDENT
REG1   BSS  >20  SPACE FOR REGISTER SET 1
REG2   BSS  >20  SPACE FOR REGISTER SET 2
REG3   BSS  >20  SPACE FOR REGISTER SET 3
SUBFLG BSS  2    FLAG FOR SUBPROGRAMS
MSGPTR BSS  2    POINTS TO VARIABLE MESSAGE
GPLBUF BSS  >20  SPACE TO SAVE GPL REGS
REMFLG BSS  2    FLAG FOR REMARK LINE
SVPNTR BSS  2    BUFFER USED IN DSR CALLS
SAVE11 BSS  2    SAVING PLACE FOR R11
DSRBUF BSS  8    BUFFER FOR VARIOUS ROUTINES
VBUF   BSS  6    BUFFER FOR HEXASC SUB.
XBUF   BSS  16   BUFFER FOR VARIABLE NAMES DURING REF
GROMSV BSS  2    BUFFER FOR GROM ADDRESS
PABBUF BSS  212  BUFFER TO SAVE VDP RAM USED
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TMPBUF BSS  150  TEMPORARY BUFFER FOR OUTPUT
CODEBF BSS  10   FOR SPECIAL CODES
INDENT BSS  2    REGULAR INDENT
LONGLN BSS  2    LONG LINE INDENT
SKIP   BSS  2    FLAG FOR FORMFEED IN REF
STRTLN BSS  2    SPACE FOR POINTER IN LINE# REF
KEYMSK DATA >200         MASK BIT FOR KSCAN
DSRLNK DATA REG3,DSRL1   DATA FOR BLWP @DSRLNK
MOVBUF DATA REG2,MOVBF   DATA FOR BLWP @MOVBUF
KEY    DATA REG2,KEY1    DATA FOR BLWP @KEY
PARAM  DATA REG2,CKPAR   DATA FOR BLWP @PARAM
HEXASC DATA REG2,HEX00   DATA FOR BLWP @HEXASC
PAB    DATA >0012,BUFFER,>FE00,0,0   DATA FOR PAB
WNCODE BYTE 0    SPECIAL CODE FLAG
HOWREF BYTE 0    HOW TO REFERENCE VAR.
DOWHAT BYTE 0    WHAT TO DO
N      BYTE >AE  OFFSET CHAR N
Y      BYTE >B9     "     "  Y
OFFSET BYTE >60  SCREEN OFFSET
OPEN   BYTE 0    OPEN OPCODE FOR DSR
CLOSE  BYTE 1    CLOSE OPCODE
WRITE  BYTE 3    WRITE OPCODE
MASK   BYTE >20  MASK TO SET/RESET EQUAL BIT
PERIOD BYTE >2E  ASCII FOR PERIOD
VALID  BYTE >AA  VALIDATION BYTE FOR DSR ROMS
*************************************
*            ## WARNING ##          *
* THE NEXT FIVE LABELS MUST REMAIN  *
* TOGETHER, AND IN THIS ORDER FOR   *
* THE PROGRAM TO FUNCTION CORRECTLY *
*************************************
ENTER  BYTE 13   CHAR CODE FOR ENTER
PRCD   BYTE 12     "    "   "  PROCEED
QUIT   BYTE 15     "    "   "  FCTN 9
UA     BYTE 11     "    "   "  UP ARROW
DA     BYTE 10     "    "   "  DOWN ARROW
LA     BYTE 8      "    "   "  LEFT ARROW
RA     BYTE 9      "    "   "  RIGHT ARROW
CURSOR BYTE >7E    "    "   "  CURSOR
SPACE  BYTE 32     "    "   "  SPACE
QUOTE  BYTE 34     "    "   "  QUOTE
ZERO   BYTE >30    "    "   "  ZERO
DEVICE BYTE 3    KEYBOARD SELECT
       EVEN
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Disk 16. Contents of File LIST/TXT

       TITL 'NEATLIST V1.0'
*
* NEATLIST IS A PUBLIC DOMAIN PROGRAM
* WRITTEN BY DANNY MICHAEL
* RT 9, BOX 460, FLORENCE, AL. 35630
* (205)764-7881  CIS 75116,1225
* THIS PROGRAM NOT TO BE SOLD!
* ANYONE WHO WISHES MAY HAVE IT FREE.
* RELEASED TO PUBLIC DOMAIN, JAN. 1985
*
       COPY "DSK1.LINIT"
       COPY "DSK1.LTABLES"
       COPY "DSK1.LMOVBUF"
       COPY "DSK1.LDSRLNK"
       COPY "DSK1.LKEY"
       COPY "DSK1.LPARAM"
       COPY "DSK1.LPRINT"
       COPY "DSK1.LREF"
       COPY "DSK1.MAINLIST"
       END



7(;$6�,167580(176
+20(�&20387(5

236

Disk 16. Contents of File LKEY

*LKEY-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
KEY1   CLR  R5              SET R5 TO ZERO
       MOVB @DEVICE,@>8374  SELECT UCASE KBD
       LI   R6,>0100        TIMER VALUE
       MOV  @2(R13),R2      R2 POINTS TO POSITION TABLE
       MOV  *R2+,R0         R0=VDP RAM ADDRESS
       MOV  R0,R3           SAVE BEGINNING ADDRESS
       MOV  *R2,R4          CHAR COUNT TO R4
KEY6   BLWP @VSBR           GET CHAR INTO R1
KEY5   SWPB R1              PUT IT IN RIGHT BYTE
       MOVB @CURSOR,R1      CURSOR CHAR IN LEFT SIDE
       BLWP @VSBW           WRITE TO SCREEN
KEY2   DEC  R6              DECREMENT TIMER
       JNE  KEY3            NOT ZERO YET
       SWPB R1              SWAP CHAR & CURSOR
       BLWP @VSBW             ON SCREEN
       LI   R6,>0100        RESTORE TIMER
KEY3   BLWP @KSCAN          DO KBD SCAN
       MOVB @STATUS,R5      STATUS BYTE TO R5
       COC  @KEYMSK,R5      NEW KEY?
       JNE  KEY2            NO, TRY AGAIN
       CB   @KEYVAL,@SPACE  SPACE?
       JL   KEY4            GO ON LESS
       MOVB @KEYVAL,R1      NEW CHAR TO R1
       AB   @OFFSET,R1      ADD SCREEN OFFSET
       BLWP @VSBW           PUT IT ON SCREEN
       CI   R4,2            R4<2?
       JL   KEY5            LAST CHAR IN COUNT
       DEC  R4              CHAR COUNT -1
       INC  R0              NEXT SCREEN POSITION
       JMP  KEY6            DO IT AGAIN
KEY4   MOVB @KEYVAL,R7      KEY TO R7
       CB   R7,@LA          LEFT ARROW?
       JEQ  LARROW          YES
       CB   R7,@RA          RIGHT ARROW?
       JEQ  RARROW          YES
       LI   R8,ENTER        R8 POINTS TO FIRST BYTE TO CHECK
       LI   R9,5            # OF BYTES TO CHECK
KEY7   CB   R7,*R8+         COMPARE TO TERMINATOR LIST
       JEQ  KEYEND          JUMP IF VALID
       DEC  R9              COUNT -1
       JNE  KEY7            NO MATCH YET
       JMP  KEY2            NOT VALID TERMINATOR
KEYEND BL   @RSTCHR         RESTORE CHAR
       RTWP                 RETURN
LARROW BL   @RSTCHR         RESTORE SCREEN CHAR
       C    R3,R0
       JEQ  LAR1            CAN'T DO, ALREADY AT LEFTMOST POS.
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       DEC  R0              PREVIOUS SCREEN POS.
       INC  R4              ADD ONE TO CHAR COUNT
LAR1   JMP  KEY6            GET ANOTHER KEY
RARROW BL   @RSTCHR         RESTORE SCREEN CHAR
       CI   R4,1            R4=1?
       JEQ  RAR1            YES, CAN'T GO RIGHT
       DEC  R4              BYTE COUNT -1
       INC  R0              NEXT SCREEN POSITION
RAR1   JMP  KEY6            GET ANOTHER KEY
RSTCHR CB   R1,@CURSOR      CURSOR ON SCREEN?
       JNE  RST1            NO
       SWPB R1              YES, GET CHAR
       BLWP @VSBW           PUT IT ON SCREEN
RST1   B    *R11            RETURN
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Disk 16. Contents of File LMOVBUF

*LMOVBUF-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
*********************************
* BUFFER TO BE OUTPUT TO SCREEN *
* SCREEN CONTENTS SAVED HERE    *
*********************************
SCRBUF TEXT '  NEATLIST - by Danny Michael   '
       TEXT '                                '
       TEXT '  OUTPUT: PROGRAM ?      Y      '
       TEXT '          VARIABLES ?    Y      '
       TEXT '          LINE REF ?     N      '
       TEXT '                                '
       TEXT '  OUTPUT TO: PIO.CR             '
       TEXT '                                '
       TEXT '                                '
       TEXT '  BEGIN LISTING AT LINE  0      '
       TEXT '  END LISTING AT LINE    32767  '
       TEXT '                                '
       TEXT '  LINE LENGTH (MAX=132)  80     '
       TEXT '  LEFT MARGIN (MAX=20)   0      '
       TEXT '  PAGE LENGTH (MAX=255)  66     '
       TEXT '  TOP & BOTTOM MARGIN    3      '
       TEXT '                                '
       TEXT '  SPECIAL CODES:                '
       TEXT '                                '
       TEXT '  OUTPUT CODES EACH LINE? N     '
       TEXT '                                '
       TEXT '                                '
       TEXT '                                '
       TEXT '"PRCD" TO BEGIN, "BACK" TO ABORT'
       EVEN
******************************************
* SUBROUTINE TO SWAP SCREEN WITH SCRNBUF *
******************************************
MOVBF  CLR  R0           VDP RAM POINTER
       LI   R2,768       BYTE COUNT
       LI   R3,SCRBUF    POINT TO BUFFER
MOVBF1 BLWP @VSBR        GET BYTE FROM VDP
       SB   @OFFSET,R1   STRIP OFFSET
       SWPB R1           MOVE TO RIGHT BYTE
       MOVB *R3,R1       BUFFER BYTE TO LEFT BYTE, R1
       AB   @OFFSET,R1   ADD OFFSET
       BLWP @VSBW        WRITE TO SCREEN
       SWPB R1           SCREEN BYTE BACK TO LEFT
       MOVB R1,*R3+      MOVE TO BUFFER & INC POINTER
       INC  R0           POINT TO NEXT SCRN LOCATION
       DEC  R2           BYTE COUNT -1
       JNE  MOVBF1       DO AGAIN
       RTWP              RETURN
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Disk 16. Contents of File LPARAM

*LPARAM-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
************************************
* CHECK PARAMETERS                 *
* ENTER WITH BLWP @PARAM           *
* EXITS WITH EQU. BIT SET IF ERROR *
* R3 POINTS TO ERROR MESSAGE       *
* R4 POINTS TO PTABLE ENTRY        *
************************************
ERMSG1 BYTE 26
       TEXT '       ** BAD PARAMETER **'
ERMSG2 BYTE 24
       TEXT '         ** I/O ERROR **'
ERMSG3 BYTE 27
       TEXT '      ** BAD DEVICE NAME **'
ERMSG4 BYTE 29
       TEXT '  ** LINE LENGTH TOO SHORT **'
ERMSG5 BYTE 29
       TEXT '  ** PAGE LENGTH TOO SHORT **'
       EVEN
CKPAR  SZCB @MASK,R15    RESET EQUAL BIT IN CALLING WS
       LI   R0,704-32    POINT TO ERROR MSG LINE
       LI   R1,>8000     SPACE CHAR TO R1
       LI   R2,32        BYTE COUNT
CKPAR1 BLWP @VSBW        SEND SPACE
       INC  R0           NEXT SCREEN POS.
       DEC  R2           COUNT -1
       JNE  CKPAR1       LOOP TILL DONE
       CLR  R5           R5=0
       MOVB R5,@DOWHAT   CLEAR DOWHAT
       LI   R3,1         R3=1
       LI   R4,PTABLE    R4 POINTS TO POSITION TABLE
CK02   MOV  *R4,R0       R0=VDP ADR.
       BL   @CKYN        CHECK FOR Y OR N
       JEQ  RTER1        ERROR
       JLT  CK01         N
       SWPB R3           COUNT TO LEFT BYTE
       AB   R3,@DOWHAT   ADD R3
       SWPB R3           COUNT BACK TO RIGHT
CK01   INC  R3           R3=R3+1
       AI   R4,4         NEXT TABLE ENTRY
       CI   R3,3         R3=3?
       JNE  CK02         NO, JUMP
       MOV  *R4,R0       SCREEN ADR.
       BL   @CKYN        CHECK FOR Y OR N
       JEQ  RTER1        ERROR
       JLT  CK07         N
       SWPB R1           TO LEFT BYTE
       MOVB R1,@HOWREF   SET FLAG



7(;$6�,167580(176
+20(�&20387(5

240

CK07   LI   R5,6         LOOP COUNTER
       LI   R7,FSTLIN    FIRST DATA AREA
       LI   R8,MAXTBL    TABLE OF MAXIMUM VALUES
       AI   R4,4         BUMP PAST OUTPUT DEVICE
CK08   AI   R4,4         NEXT TABLE ENTRY
       LI   R9,BUFFER    POINT TO VDP BUFFER
       MOV  *R4,R0       SCREEN POS. TO R0
       BL   @CK09        MOVE CHARS TO BUFFER
       BL   @CK11        CONVERT TO INTEGER
       JEQ  RTER1        ERROR
       C    @FAC,*R8+    COMPARE TO MAX VALUE
       JH   RTER1        ERROR
       MOV  @FAC,*R7+    STORE
       DEC  R5           LOOP COUNT -1
       JNE  CK08         LOOP TILL DONE
       MOV  @LINLEN,R0   LINE LENGTH TO R0
       S    @LFTMGN,R0   TAKE AWAY MARGIN
       CI   R0,29        30 SPACES LEFT?
       JGT  CK16A        YES
       LI   R3,ERMSG4    POINT TO ERROR MESG
       LI   R4,PTABLE+24 POINT TO INPUT LINE
       JMP  RTER0        RETURN W/ERROR
CK16A  MOV  @TBMGN,R0    MARGINS TO R0
       SLA  R0,1         R0*2
       INC  R0           R0+1
       C    R0,@PGLEN    COMPARE WITH PAGE LENGTH
       JLT  CK16         GO ON IF LESS
       LI   R3,ERMSG5    POINT TO ERROR MSG
       LI   R4,PTABLE+32 POINT TO INPUT FIELD
       JMP  RTER0        RETURN W/ERROR
RTER3  LI   R3,ERMSG3
       JMP  RTER0
RTER1  LI   R3,ERMSG1
RTER0  MOV  R3,@6(R13)   PUT MSG POINTER IN OLD R3
       MOV  R4,@8(R13)   PUT PTABLE IN OLD R4
       SOCB @MASK,R15    SET EQUAL BIT
       RTWP              RETURN
CK16   AI   R4,4         NEXT SCREEN POS.
       MOV  *R4,R0         TO R0
       CLR  R5           R5=0
       LI   R7,CODEBF+1  POINT TO CODE BUFFER
CK12   LI   R9,BUFFER    POINT TO BUFFER
       BL   @CK09        MOVE TO BUFFER
       BL   @CK11        CONVERT
       JEQ  RTER1        ERROR
       DEC  R0           CHECK FIRST
       C    R0,*R4         FOR NON NUMERIC
       JEQ  CK13A          CHAR
       INC  R0           RESTORE POINTER
       C    @FAC,*R8     COMPARE TO MAX
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       JH   RTER1        ERROR
       MOV  @FAC,R3      INT. TO R3
       SWPB R3             LEFT BYTE
       MOVB R3,*R7+      AND ON TO BUFFER
       CI   R1,32        WAS LAST CHAR A SPACE?
       JEQ  CK13         YES
       INC  R5           COUNT +1
       CI   R5,9         IF LESS THAN 8
       JLT  CK12           THEN LOOP
       JMP  CK13A
CK13   INC  R5           ADJUST COUNT
CK13A  SWPB R5           TO LEFT BYTE
       MOVB R5,@CODEBF   MOVE TO BUFFER
       AI   R4,4         NEXT SCREEN POS.
       MOV  *R4,R0        TO R0
       BL   @CKYN        CHECK FOR Y OR N
       JEQ  RTER1        ERROR
       SETO R5
       JGT  CK14         Y
       CLR  R5
CK14   MOVB R5,@WNCODE   SET WNCODE
CK03   LI   R0,PABLOC    POINT TO PAB LOCATION
       LI   R1,PAB       R1 POINTS TO INFO
       LI   R2,10        BYTE COUNT
       BLWP @VMBW        WRITE IT
       CLR  R1
       CLR  R2
       LI   R3,PABLOC+10 R3 POINTS TO DEV. DESCRIPT LOC
       LI   R4,PTABLE+12 POINT TO NEXT TABLE ENTRY
       MOV  *R4,R0       R0 POINTS TO DEV NAME ON SCRN
CK04   BLWP @VSBR        READ BYTE
       SWPB R1           MOVE RIGHT
       CI   R1,>80       SPACE?
       JEQ  CK05         YES
       INC  R2           NO, COUNT +1
       SWPB R1           BACK LEFT
       SB   @OFFSET,R1   SUBTRACT OFFSET
       INC  R0           READ POINTER +1
       MOV  R0,R5        SAVE
       MOV  R3,R0        WRITE POINTER TO R0
       BLWP @VSBW        WRITE IT
       INC  R3           WRITE POINTER +1
       MOV  R5,R0        RESTORE POINTER
       JMP  CK04         LOOP
CK05   MOV  R2,R2        ERROR IF
       JEQ  RTER1           R2=0
       MOV  R2,R1        COUNT TO R1
       SWPB R1             LEFT BYTE
       LI   R0,PABLOC+9  COUNT BYTE
       MOV  R0,@PNTR     POINTER FOR DSRLNK
       MOV  R0,@SVPNTR   SAVE IT
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       BLWP @VSBW        WRITE COUNT BYTE
       SETO @PABFLG      SET FLAG FOR OPEN FILE
       BLWP @DSRLNK      OPEN FILE
       DATA 8
       JNE  CK15         GOOD DEVICE
       SRL  R0,8         ERROR CODE TO RIGHT
       JEQ  RTER3        BAD DEVICE
CK17   LI   R0,PABLOC    PREPARE TO CLOSE FILE
       MOVB @CLOSE,R1    CLOSE OPCODE
       BLWP @VSBW          TO PAB
       MOV  @SVPNTR,@PNTR
       BLWP @DSRLNK      CLOSE FILE
       DATA 8
       CLR  @PABFLG
       LI   R3,ERMSG2    POINT TO DEVICE ERROR
       JMP  RTER0
CK15   RTWP              RETURN
******************************************
* THIS ROUTINE CONVERTS A STRING LOCATED *
* AT BUFFER TO A ONE WORD INTEGER LEFT   *
* IN FAC. EQUAL BIT SET ON ERROR.        *
******************************************
CK11   LI   R9,BUFFER    RESTORE
       CLR  @FAC+10
       MOV  R9,@FAC+12   MOVE POINTER FOR ROM
       LWPI GPLWS        CONVERT STRING TO NUMBER
       BL   @>11AE
       BL   @>12B8       CONVERT NUMBER TO INTEGER
       LWPI REG2
       MOVB @FAC+10,R3   ERROR CODE TO R3
       CB   @DEVICE,R3   IS IT A 3?
       B    *R11         RETURN
****************************************
* THIS ROUTINE MOVES CHARS FROM SCREEN *
* (STRIPS OFFSET) TO BUFFER IN VDP RAM *
* UNTIL A NON NUMERIC CHAR IS MOVED    *
* ENTER WITH R0=SCREEN, R9=BUFFER      *
****************************************
CK09   BLWP @VSBR        READ FIRST BYTE
       SB   @OFFSET,R1   STRIP OFFSET
       MOV  R0,R10       SAVE R0
       MOV  R9,R0        GET BUFFER ADDR.
       BLWP @VSBW        WRITE TO BUFFER
       INC  R0           BUMP BUFFER POINTER
       MOV  R0,R9          AND STORE
       MOV  R10,R0       GET SCREEN POINTER
       INC  R0             AND BUMP
       SRL  R1,8         SHIFT TO RIGHT BYTE
       CI   R1,>30       ZERO
       JLT  CK10         TOO LOW
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       CI   R1,>39       NINE
       JLE  CK09
CK10   B    *R11
**************************************
* THIS ROUTINE CHECKS VDP FOR Y OR N *
* ENTER R0=VDP LOCATION. EXIT EQUAL  *
* BIT SET IF ERROR, AGT BIT SET IF Y *
**************************************
CKYN   BLWP @VSBR        GET BYTE IN R1
       CB   @N,R1        IS IT N?
       JNE  CKY          NO
       LI   R1,-1        YES, SET R1= -1
       JMP  CKYN1        GO BACK
CKY    CB   @Y,R1        IS IT Y?
       JNE  CKYN2        NO, ERROR
       LI   R1,1         R1=1
       JMP  CKYN1
CKYN2  CLR  R1
CKYN1  MOV  R1,R1        SET STATUS BITS
       B    *R11         RETURN
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Disk 16. Contents of File LPRINT

*LPRINT-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
**************************************
* PRINT - ENTER WITH R0=ADR OF       *
* STRING TO PRINT. R1=LEN OF STRING. *                *
**************************************
PRINT  MOV  R11,R15      SAVE RETURN
       MOVB @DEVICE,@>8374  KBD SELECT
       BLWP @KSCAN       CHECK FOR QUIT
       CB   @KEYVAL,@QUIT
       JNE  PRNT02       NO QUIT
       B    @EXIT        YES, QUIT
PRNT02 MOV  @TMPLEN,R2   BUFFER LEN TO R2
       MOV  R2,R10       SAVE A COPY
       A    R1,R2        ADD STRING LEN
       A    @LFTMGN,R2   ADD IN MARGIN
       A    @SPACES,R2   ADD INDENT
       C    R2,@LINLEN   LINE TOO LONG?
       JLE  PRNT01       NO
       MOV  R0,R8        SAVE R0
       MOV  R1,R9        SAVE R1
       BL   @SENDIT      PRINT THE BUFFER
       CLR  R10          BUFFER EMPTY NOW
       MOV  @LONGLN,@SPACES   SET BIG INDENT
       MOV  R8,R0        RESTORE R0
       MOV  R9,R1        RESTORE R1
PRNT01 LI   R3,TMPBUF    POINT TO BUFFER
       A    R10,R3       BUMP TO END OF BUFFER
       A    R1,R10       ADD CHAR COUNT
       MOV  R10,@TMPLEN    AND STORE IT
PRNT03 MOVB *R0+,*R3+    MOVE BYTE TO BUFFER
       DEC  R1           COUNT -1
       JNE  PRNT03       LOOP TILL DONE
       CI   R0,TABLE+5   CHECK FOR ::
       JNE  PRNT04       NO
       BL   @SENDIT      PRINT LINE
       CLR  @TMPLEN      BUFFER EMPTY
       MOV  @INDENT,@SPACES   SET REGULAR INDENT
PRNT04 B    *R15         RETURN
*******************************************
* SENDIT - PRINTS TO OUTPUT DEVICE, TAKES *
* CARE OF SPECIAL CODES, MARGINS & FORM   *
* FEEDS. R14 KEEPS TRACK OF PRINTED LINES *
*******************************************
SENDIT LI   R0,BUFFER    POINT TO PAB BUFFER
       MOVB @CODEBF,R2   SPEC CODE COUNT TO R2
       SRL  R2,8         ADJUST
       MOV  R2,R12       CHECK FOR ZERO AND STORE
       JEQ  S01          GO IF NO CODE
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       LI   R1,CODEBF+1  POINT TO CODES
       BLWP @VMBW        WRITE TO BUFFER
       A    R2,R0        ADJUST BUFFER POINTER
S01    MOV  @LFTMGN,R3   MARGIN COUNT
       A    @SPACES,R3   ADD INDENT
       JEQ  S04          JUMP IF NONE
       A    R3,R12       INC COUNT
       MOVB @SPACE,R1    SPACE CHAR TO R1
S03    BLWP @VSBW        WRITE TO BUFFER
       INC  R0           NEXT POSITION
       DEC  R3           COUNT -1
       JNE  S03          LOOP TILL DONE
S04    MOV  @TMPLEN,R2   LENGTH OF CPU RAM BUFFER
       JEQ  S05          NOTHING TO PRINT
       A    R2,R12       ADD COUNT
       LI   R1,TMPBUF    POINT TO BUFFER
       BLWP @VMBW        WRITE TO BUFFER
       A    R2,R0        BUMP TO END OF BUFFER
S05    LI   R1,>0D0A     CRLF
       BLWP @VSBW        SEND CR
       SWPB R1           SWAP BYTES
       INC  R0           NEXT POS
       BLWP @VSBW        SEND LF
       INCT R12          BUMP COUNT
       SWPB R12          COUNT TO LEFT
       MOV  R12,R1       MOVE TO R1
       LI   R0,COUNT     POINT TO COUNT BYTE
       BLWP @VSBW        WRITE IT
       LI   R0,PABLOC    POINT TO PAB
       MOVB @WRITE,R1    WRITE OPCODE
       BLWP @VSBW          TO PAB
       MOV  @SVPNTR,@PNTR FOR DSR
       BLWP @DSRLNK      PRINT IT
       DATA 8
       JNE  S06          NO ERRORS
       MOV  @GPLWS+24,R4 CRU CODE TO R4
       CI   R4,>1300     RS232 CARD?
       JNE  S11          NO
       LI   R11,EXIT     WHERE TO GO
       B    *R11         GO THERE
S11    LI   R13,REG1     WORKSPACE PNTR TO 13
       LI   R14,LIS02    TO PRINT ERROR MSG
       LI   R4,PTABLE+12 POINT TO OUTPUT DEVICE
       B    @CK17        CLOSE FILE ON ERROR
S06    MOV  R14,R14      SEE IF DOING FORMFEED
       JEQ  S08          YES, CONTINUE
       MOVB @WNCODE,R0   WHEN TO SEND SPEC CODE
       SRL  R0,8         ALIGN
       JNE  S07          MUST DO EACH TIME
       CLR  @CODEBF      ZERO COUNT FOR CODES
S07    DEC  R14          COUNT -1
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       JNE  S09          RETURN
       MOV  @TBMGN,R3    LINE COUNT TO R3
       SLA  R3,1         R3=R3*2
       INC  R3           ADJUST
S08    DEC  R3           COUNT -1
       JEQ  S10          DONE
       LI   R0,BUFFER    POINT TO PAB BUFFER
       CLR  R12          SET TO ZERO
       JMP  S05          LINE FEED
S10    MOV  @PGLEN,R14   RESTORE COUNT
S09    B    *R11         RETURN
*************************************************
* HEXASC - CONVERTS 2 BYTE NUMBER IN VBUF TO    *
* 6 BYTE ASCII STRING. STRING IS LEFT IN VBUF   *
*************************************************
HEX00  LI   R4,10000     DIVISOR
       LI   R5,10        CONSTANT DIVISOR
       LI   R7,VBUF      POINT TO BUFFER
       MOV  *R7,R2       HEX TO R2
HEX01  CLR  R1           CLEAR MSW
       DIV  R4,R1        DIVIDE HEX
       AI   R1,>30       MAKE IT ASCII
       SWPB R1           PUT IN LEFT BYTE
       MOVB R1,*R7+      PUT IT IN BUFFER
       CI   R4,1         DIVISOR 0?
       JNE  HEX02        NO, CONTINUE
       MOVB @SPACE,*R7   MAKE LAST CHAR A SPACE
       RTWP              RETURN
HEX02  CLR  R3           CLEAR MSW
       DIV  R5,R3        DIVIDE DIVISOR BY 10
       MOV  R3,R4        PUT IT BACK
       JMP  HEX01        LOOP
*******************************************
* STRING - PRINTS A STRING. STRING LENGTH *
* IS POINTED TO BY R5, THE STRING FOLLOWS *
*******************************************
STRING MOV  R11,R7       SAVE RETURN ADR
       MOVB *R5+,R6      COUNT TO R6
       JEQ  STRIN2       RETURN IF NULL STRING
       SRL  R6,8         TO RIGHT BYTE
STRIN1 MOV  R5,R0        POINTER TO R0
       INC  R5           BUMP
       LI   R1,1         COUNT
       BL   @PRINT       PRINT IT
       DEC  R6           COUNT -1
       JNE  STRIN1       LOOP TILL DONE
STRIN2 B    *R7          RETURN
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Disk 16. Contents of File LREF

*LREF-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
VRMSG1 BYTE 30
       TEXT 'VARIABLES USED IN MAIN PROGRAM'
VRMSG2 BYTE 29
       TEXT 'VARIABLES USED IN SUBPROGRAM '
VRMSG3 BYTE 28
       TEXT '    ** TOO MANY VARIABLES **'
       EVEN
REFR   MOV  R11,@SAVE11  SAVE RETURN ADR
       CLR  @SUBFLG      CLEAR SUBPROGRAM FLAG
       CLR  @SKIP        CLEAR FF FLAG
       LI   R1,VRMSG1    POINT TO MAIN TITLE
       MOV  R1,@MSGPTR     "    "   "    "
       LI   R6,VARBUF    POINT TO BIG BUFFER
       MOV  @ENDTBL,R4   FIRST ENTRY
       AI   R4,-3        ADJUST
REF01A MOVB @1(R4),R5      LINE
       SWPB R5             # TO
       MOVB *R4,R5         R5
       C    R5,@FSTLIN   CHECK FOR FIRST LINE
       JHE  REF01B       GOOD LINE
       AI   R4,-4        NEXT ENTRY
       JMP  REF01A       LOOP
REF01B MOV  R4,@STRTLN   FOR LINE# REF
       INCT @STRTLN      ADJUST
REF01  C    R5,@LSTLIN   PAST LAST LINE?
       JH   REF16        YES, SORT
       INCT R4           POINT TO LINE POINTER
       MOVB @1(R4),R5    MAKE R5
       SWPB R5            POINT TO
       MOVB *R4,R5        LINE
REF02  BL   @FNDVAR      CHECK LINE
       JEQ  REF11        END OF LINE, GET NEXT ONE
       JGT  REF02A       GO IF VAR NAME
       SETO @SUBFLG      SET FLAG
       MOV  R5,@REG2+16  SAVE R5
       MOV  R4,@REG2+18  SAVE R4
       B    @REF16       GO PRINT
REF02A MOV  R5,R0        POINTER TO R0
       CLR  R1           ZERO COUNTER
REF03  CB   *R5,R2       NON ALPHA?
       JHE  REF04        YES
       MOVB *R5,*R5      CHECK FOR END OF LINE
       JEQ  REF04        YES
       INC  R5           NEXT CHAR
       INC  R1           INC COUNT
       JMP  REF03        LOOP TILL END OF NAME
REF04  LI   R2,VARBUF    BUFFER BEGINNING
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       MOV  R1,R3        COUNT COPY TO R3
       SWPB R3           COUNT TO LEFT
REF05  C    R2,R6        END ?
       JNE  REF07        NO
*****************************************
* POINTER TO VARIABLE NAME IS PLACED    *
* IN BUFFER HERE. THE POINTER IS 3      *
* BYTES. THE FIRST IS A CHARACTER COUNT *
* FOR THE NAME, THE 2nd AND 3rd ARE A   *
* POINTER TO THE NAME IN CPU RAM.       *
*****************************************
       MOVB R3,*R6+      COUNT IN BUFFER
       MOVB R0,*R6+       POINTER
       SWPB R0            TO
       MOVB R0,*R6+       BUFFER
       CI   R6,ENDBUF-3  BUFFER FULL?
       JLE  REF02        NO
       LI   R3,VRMSG3    YES, GOTO
       BL   @ERROR1      ERROR ROUTINE
       B    @LIST01      START OVER
REF07  CB   *R2+,R3      COMPARE BYTE COUNTS
       JNE  REF09        UNEQUAL, NO MATCH
       MOV  R0,R7        FIRST POINTER TO R7
       MOVB @1(R2),R8     SECOND
       SWPB R8            POINTER
       MOVB *R2,R8        TO R8
REF08  CB   *R7+,*R8+    COMPARE
       JNE  REF09        NO MATCH
       DEC  R1           COUNT -1
       JNE  REF08        LOOP
       JMP  REF02        MATCH MADE, CONTINUE
REF09  CLR  R1           CLEAR R1
       MOVB R3,R1         RESTORE
       SWPB R1            COUNT
       INCT R2           BUMP BUFFER POINTER
       JMP  REF05        TRY NEXT ONE
REF11  AI   R4,-6        NEXT ENTRY
       C    R4,@BEGTBL   END OF TABLE?
       JL   REF16        FINISHED
       MOVB @1(R4),R5      LINE
       SWPB R5             # TO
       MOVB *R4,R5         R5
       JMP  REF01        LOOP
*****************************************
* AT THIS POINT, ALL VARIABLES IN MAIN  *
* PROGRAM OR SUBPROGRAM HAVE BEEN FOUND.*
*****************************************
REF16  CI   R6,VARBUF    ANY VARIABLES?
       JNE  REF16A       YES, CONTINUE
       MOV  @SUBFLG,R0   CHECK FOR SUBPROGRAM
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       JEQ  REF16B
       B    @REF98C
REF16B B    @REF99       NO, END
REF16A MOVB @HEXFF,*R6   MARK BUFFER END
****************************
* SORT ROUTINE BEGINS HERE *
* IT IS A BUBBLE SORT.     *
* SORTA CRUDE, HUH?        *
****************************
REF17  LI   R1,VARBUF    POINT TO BUFFER
       CLR  @REMFLG      CLEAR SWAP FLAG
REF21  MOV  R1,R2        SAVE IT
       MOVB *R1+,R3      FIRST COUNT TO R3
       MOVB @1(R1),R4     FIRST
       SWPB R4            POINTER
       MOVB *R1,R4        TO R4
       SRL  R3,8         ALIGN
       INCT R1           BUMP BUFFER POINTER
       CB   *R1,@HEXFF   END OF BUFFER?
       JEQ  REF30        YES, THRU THIS PASS
       MOVB *R1+,R5      SECOND COUNT TO R5
       MOVB @1(R1),R6     SECOND
       SWPB R6            POINTER
       MOVB *R1,R6        TO R6
       SRL  R5,8         COUNTS
       C    R5,R3        COMPARE LENGTHS
       JH   REF18        LAST ONE EQUAL OR LONGER
       SETO @VBUF        SET FLAG
       MOV  R5,R7        COUNT TO R7
       JMP  REF19
REF18  CLR  @VBUF        CLEAR OTHER SWAP FLAG
       MOV  R3,R7        COUNT TO R7
REF19  CB   *R4+,*R6+    COMPARE BYTES
       JH   REF20        MUST SWAP
       JNE  REF22        DON'T SWAP
       DEC  R7           COUNT -1
       JNE  REF19        LOOP
       SETO R8           R8=>FFFF
       C    R8,@VBUF     OTHER FLAG SET?
       JEQ  REF20        MUST SWAP
REF22  DEC  R1           ALIGN BUFFER POINTER
       JMP  REF21        LOOP
REF20  SETO @REMFLG      SET SWAP FLAG
       MOV  R2,R3        BUFFER POINTER TO R3
       MOVB *R3+,R4      COUNT TO R4
       MOVB *R3+,R5      1st BYTE OF POINTER TO R5
       MOVB *R3+,R6      2nd   "   "    "     " R6
       MOVB *R3+,*R2+     MOVE 2nd
       MOVB *R3+,*R2+     ENTRY
       MOVB *R3+,*R2+     BACK
       MOVB R4,*R2+        MOVE 1st



7(;$6�,167580(176
+20(�&20387(5

250

       MOVB R5,*R2+        ENTRY
       MOVB R6,*R2+        FORWARD
       DEC  R1           ADJUST BUFFER POINTER
       JMP  REF21        GO ON
REF30  SETO R8           R8=>FFFF
       C    R8,@REMFLG   SWAP BEEN MADE?
       JEQ  REF17        YES, DO AGAIN
** BEGIN PRINT ROUTINE
       CLR  @SPACES      SPACES =0
       CLR  @LONGLN      LONGLN=0
       MOVB @HOWREF,R1   CHECK FOR LINE REF
       JEQ  REF30D       NO LINE# REF
       LI   R1,16        INDENT
       MOV  R1,@LONGLN   INTO POSITION
REF30D CLR  @INDENT      INDENT=0
       CLR  @TMPLEN      TMPLEN=0
       MOV  @SKIP,R1     CHECK TO SEE IF FF DONE
       JNE  REF30A       YES, SKIP
       INC  @SKIP        DO IT THIS TIME ONLY
       MOV  @TBMGN,R3    MARGIN TO R3
       JEQ  REF30A       GO IF NO T&B MGN
       CLR  R14          FOR FF ROUTINE
       BL   @S08         DO TOP MARGIN
REF30A MOV  @MSGPTR,R5   POINT TO HEADER
       BL   @STRING      PRINT IT
       MOV  @MSGPTR,R5   MESSAGE POINTER TO R5
       CI   R5,VRMSG1    MAIN PROGRAM?
       JEQ  REF30B       YES
       MOV  @REG2+20,R5  POINT TO NAME
       LI   R1,>C800     CHECKER
       CB   *R5,R1       IS IT >C8?
       JEQ  REF30C       YES
       JMP  REF30B       NO, SKIP IT
REF30C INC  R5           POINT TO LENGTH
       BL   @STRING      PRINT NAME
REF30B BL   @SENDIT      FINISH UP
       CLR  @TMPLEN      BUFFER EMPTY NOW
       BL   @SENDIT      BLANK LINE
       LI   R2,VARBUF    BUFFER POINTER
REF31  MOVB *R2+,R1      LENGTH TO R1
       CB   @HEXFF,R1    END?
       JEQ  REF98        YES
       SRL  R1,8         ALIGN
       MOVB @1(R2),R4     MOVE
       SWPB R4            POINTER
       MOVB *R2,R4        TO R4
       LI   R0,XBUF      POINT TO LITTLE BUFFER
       LI   R5,16        COUNT
REF32  MOVB @SPACE,*R0+  PUT A SPACE THERE
       DEC  R5           COUNT -1
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       JNE  REF32        LOOP
       LI   R0,XBUF      RESTORE
REF33  MOVB *R4+,*R0+    CHAR TO BUFFER
       DEC  R1           COUNT -1
       JNE  REF33        LOOP
       LI   R0,XBUF      POINT TO STRING
       LI   R1,16        SET COUNT
       MOV  R2,@REMFLG   SAVE BUFFER POINTER
       BL   @PRINT       PRINT IT!
       MOVB @HOWREF,R1   CHECK FOR LINE# REF
       JEQ  REFX10       NO, SKIP IT
       MOV  @STRTLN,R4   GET STARTING LINE
REFX08 MOVB @1(R4),R5     POINTER
       SWPB R5            TO
       MOVB *R4,R5        R5
REFX07 BL   @FNDVAR      SEARCH FOR VARIABLE
       JEQ  REFX01       GET NEXT LINE
       JLT  REFX09       SUB TOKEN, CHECK FOR END
       LI   R2,XBUF      POINT TO VAR NAME
       LI   R1,>8000     ALPHA CHECK BYTE
REFX05 CB   *R5+,*R2+    COMPARE BYTE
       JNE  REFX03       NO MATCH
       CB   *R2,@SPACE   END OF NAME?
       JEQ  REFX04       YES, SEE IF THE OTHER ONE ENDED
       CB   *R5,R1       END OF THIS ONE?
       JL   REFX11       MAYBE NOT, BETTER CHECK LINE END
       JMP  REFX03       NO MATCH
REFX04 MOVB *R5,*R5      CHECK FOR END OF LINE
       JEQ  REFX06       MATCH
       CB   *R5,R1       DID THIS ONE END TOO?
       JHE  REFX06       YEP, THEY MATCHED!
REFX03 MOVB *R5,*R5      CHECK FOR LINE END
       JEQ  REFX01       YES, GET NEXT LINE
       CB   *R5,R1        BUMP
       JHE  REFX07        PAST
       INC  R5            BAD
       JMP  REFX03        NAME
REFX11 MOVB *R5,*R5      CHECK FOR LINE END
       JNE  REFX05       CHECK NEXT CHAR
REFX01 AI   R4,-6        POINT TO NEXT LINE ENTRY
       C    R4,@BEGTBL   END OF TABLE?
       JL   REFX02       YES, FINISHED
       MOVB @1(R4),R5     LINE#
       SWPB R5            TO
       MOVB *R4,R5        R5
       C    R5,@LSTLIN   PAST LAST LINE?
       JH   REFX02       YES, FINISHED
       INCT R4           POINT TO POINTER
       JMP  REFX08       LOOP
REFX06 LI   R0,VBUF      POINT TO BUFFER
       MOVB @-2(R4),*R0      MOVE INTEGER
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       MOVB @-1(R4),@VBUF+1  TO BUFFER
       BLWP @HEXASC      CONVERT TO ASCII
       LI   R1,6         BYTE COUNT
       BL   @PRINT       PRINT LINE#
       JMP  REFX01       CHECK NEXT LINE
REFX09 C    R4,@STRTLN   FIRST LINE?
       JNE  REFX02       NO, BETTER QUIT
       INC  R5            YES, SUB TOKEN
       JMP  REFX07        OK THIS TIME
REFX02 BL   @SENDIT      FINISH UP
       CLR  @TMPLEN      CLEAR COUNT
       CLR  @SPACES      CLEAR INDENT
REFX10 MOV  @REMFLG,R2   RESTORE POINTER
       INCT R2           ADJUST
       B    @REF31       LOOP
REF98  BL   @SENDIT      FINISH LAST LINE
       MOV  @SUBFLG,R0   CHECK FOR SUBPROGRAM
       JEQ  REF98B       NO SUBPROGRAM
       CLR  @TMPLEN      CLEAR BUFFER COUNT
       BL   @SENDIT      TWO BLANK
       BL   @SENDIT      LINES
REF98C MOV  @REG2+16,R5  RESTORE R5
       MOV  @REG2+18,R4     "    R4
       INC  R5           BUMP POINTER
       MOV  R5,@REG2+20  SAVE FOR PRINT ROUTINE
       MOV  R4,@STRTLN   FOR LINE# REF
       CLR  @SUBFLG      CLEAR FLAG
       LI   R0,VRMSG2    POINT TO SUB MESSAGE
       MOV  R0,@MSGPTR   MOVE TO POINTER
       LI   R6,VARBUF    POINT TO BIG BUFFER
       B    @REF02       CONTINUE
REF98B MOV  R14,R3       LINES REMAINING
       MOV  @TBMGN,R1    MARGINS
       JEQ  REF98A       GO IF ZERO
       INC  R1           COUNT +1
REF98A A    R1,R3        ADD IN MARGINS
       INC  R3
       JEQ  REF99
       CLR  R14          FOR FF ROUTINE
       BL   @S08         DO FORM FEED
REF99  MOV  @SAVE11,R11  RESTORE RETURN ADR
       B    *R11
**************************************************
* SUBROUTINE FNDVAR                              *
* SEARCHES A LINE FOR A VARIABLE NAME.           *
* ENTER WITH R5=BEGINNING POSITION IN LINE.      *
* EXITS WITH EQUAL BIT SET IF END OF LINE        *
* ARITHMETIC GREATER THAN BIT RESET IF SUB TOKEN *
*     "         "      "   "  SET IF VARIABLE    *
* R5 WILL POINT TO BEGINNING OF VARIABLE NAME.   *
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**************************************************
FNDVAR CLR  R1           R1=0
FNDV00 CB   *R5,@SUB     SUBPROGRAM?
       JNE  FNDV01       NO
       DEC  R1           R1=-1
       JMP  XIT          RETURN
FNDV01 LI   R2,>0080     CHECKING WORD
       CB   *R5,R2       CHECK FOR LINE END
       JNE  FNDV02       NOT END
       JMP  XIT          RETURN
FNDV02 SWPB R2           REVERSE CHECKER
       CB   *R5,R2       CHECK FOR ALPHA
       JHE  FNDV03       NON ALPHA
       INC  R1           R1=1, MUST BE VAR NAME
       JMP  XIT          RETURN
FNDV03 CB   *R5,@REM     REM STATEMENT?
       JEQ  XIT          YES, MAKE LIKE END OF LINE
       CB   *R5,@REM1    ! ?
       JEQ  XIT          YEP,   "    "   "   "   "
       LI   R2,>C7C8     LOAD CHECKER
       CB   *R5,R2       QUOTED STRING?
       JNE  FNDV05       NO, TRY NEXT ONE
FNDV04 INC  R5           GET COUNT
       MOVB *R5+,R2       IN R2
       SRL  R2,8         ADJUST TO RIGHT
       A    R2,R5        ADD COUNT
       JMP  FNDV00       LOOP TO BEGINNING
FNDV05 SWPB R2           REVERSE CHECKER
       CB   *R5,R2       UNQUOTED STRING?
       JEQ  FNDV04       YES, BUMP PAST AND LOOP
       LI   R2,>C900     ANOTHER CHECKER
       CB   *R5,R2       INTEGER?
       JNE  FNDV06       NO, MUST BE ONE BYTE TOKEN
       INCT R5           BUMP PAST INTEGER
FNDV06 INC  R5           NEXT BYTE
       JMP  FNDV00       LOOP
XIT    MOV  R1,R1        SET STATUS REG
       B    *R11         RETURN



7(;$6�,167580(176
+20(�&20387(5

254

Disk 16. Contents of File LTABLES

*LTABLES-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
***************************************************************
* TABLE FOR TOKEN LIST                                        *
* EACH DATA ENTRY - 1st BYTE = TOKEN #, 2nd = LENGTH OF TOKEN *
* TABLE ENDED WITH DATA >FFFF                                 *
* DOUBLE COLON MUST BE THE 1st ENTRY AND OCCUPY 5 BYTES       *
* REM AND ! MUST BE THE LAST 2 ENTRIES                        *
***************************************************************
TABLE  BYTE >82,3
       TEXT ' ::'
       BYTE >84,3
       TEXT 'IF '
       BYTE >B0,6
       TEXT ' THEN '
       BYTE >81,6
       TEXT ' ELSE '
       BYTE >8C,4
       TEXT 'FOR '
       BYTE >B1,4
       TEXT ' TO '
       BYTE >96,5
       TEXT 'NEXT '
       BYTE >C4,3
       TEXT ' / '
       BYTE >BE,3
       TEXT ' = '
       BYTE >C1,3
       TEXT ' + '
       BYTE >C2,3
       TEXT ' - '
       BYTE >B6,1
       TEXT ')'
       BYTE >B7,1
       TEXT '('
       BYTE >B8,3
       TEXT ' & '
       BYTE >BA,4
       TEXT ' OR '
       BYTE >BB,5
       TEXT ' AND '
       BYTE >BF,3
       TEXT ' < '
       BYTE >C0,3
       TEXT ' > '
       BYTE >B3,3
       TEXT ' , '
       BYTE >B4,3
       TEXT ' ; '
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       BYTE >B5,3
       TEXT ' : '
       BYTE >C3,3
       TEXT ' * '
       BYTE >A2,8
       TEXT 'DISPLAY '
       BYTE >9C,6
       TEXT 'PRINT '
       BYTE >F0,2
       TEXT 'AT'
       BYTE >9D,5
       TEXT 'CALL '
       BYTE >A4,7
       TEXT 'ACCEPT '
       BYTE >92,6
       TEXT 'INPUT '
       BYTE >93,5
       TEXT 'DATA '
       BYTE >94,8
       TEXT 'RESTORE '
       BYTE >9F,5
       TEXT 'OPEN '
       BYTE >A0,6
       TEXT 'CLOSE '
       BYTE >9B,3
       TEXT 'ON '
       BYTE >97,5
       TEXT 'READ '
       BYTE >8A,4
       TEXT 'DIM '
       BYTE >86,5
       TEXT 'GOTO '
       BYTE >87,6
       TEXT 'GOSUB '
       BYTE >88,7
       TEXT 'RETURN '
       BYTE >AA,7
       TEXT 'LINPUT '
       BYTE >BD,5
       TEXT ' NOT '
       BYTE >B2,6
       TEXT ' STEP '
       BYTE >D6,4
       TEXT 'CHR$'
       BYTE >D5,3
       TEXT 'LEN'
       BYTE >D8,4
       TEXT 'SEG$'
       BYTE >DA,3
       TEXT 'VAL'
       BYTE >DB,4
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       TEXT 'STR$'
       BYTE >DC,3
       TEXT 'ASC'
       BYTE >E1,4
       TEXT 'RPT$'
       BYTE >E8,7
       TEXT 'NUMERIC'
       BYTE >E9,5
       TEXT 'DIGIT'
       BYTE >EA,6
       TEXT 'UALPHA'
       BYTE >EB,5
       TEXT ' SIZE'
       BYTE >EC,3
       TEXT 'ALL'
       BYTE >ED,6
       TEXT 'USING '
       BYTE >EE,6
       TEXT ' BEEP '
       BYTE >EF,6
       TEXT 'ERASE '
       BYTE >89,4
       TEXT 'DEF '
       BYTE >95,9
       TEXT 'RANDOMIZE'
SUB    BYTE >A1,4
       TEXT 'SUB '
       BYTE >A7,8
       TEXT 'SUBEXIT '
       BYTE >A8,6
       TEXT 'SUBEND'
       BYTE >A5,6
       TEXT 'ERROR '
       BYTE >A6,8
       TEXT 'WARNING '
       BYTE >FD,1
       TEXT '#'
       BYTE >A9,4
       TEXT 'RUN '
       BYTE >D7,3
       TEXT 'RND'
       BYTE >F3,9
       TEXT 'VARIABLE '
       BYTE >F4,9
       TEXT 'RELATIVE '
       BYTE >F5,8
       TEXT 'INTERNAL'
       BYTE >F6,10
       TEXT 'SEQUENTIAL'
       BYTE >F7,6
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       TEXT 'OUTPUT'
       BYTE >F8,6
       TEXT 'UPDATE'
       BYTE >F9,6
       TEXT 'APPEND'
       BYTE >FA,6
       TEXT 'FIXED '
       BYTE >FC,3
       TEXT 'TAB'
       BYTE >BC,5
       TEXT ' XOR '
       BYTE >FE,9
       TEXT ' VALIDATE'
       BYTE >C5,1
       TEXT '^'
       BYTE >CA,3
       TEXT 'EOF'
       BYTE >CB,3
       TEXT 'ABS'
       BYTE >CC,3
       TEXT 'ATN'
       BYTE >CD,3
       TEXT 'COS'
       BYTE >CE,3
       TEXT 'EXP'
       BYTE >CF,3
       TEXT 'INT'
       BYTE >D0,3
       TEXT 'LOG'
       BYTE >D1,3
       TEXT 'SGN'
       BYTE >D2,3
       TEXT 'SIN'
       BYTE >D3,3
       TEXT 'SQR'
       BYTE >D4,3
       TEXT 'TAN'
       BYTE >D9,3
       TEXT 'POS'
       BYTE >DD,2
       TEXT 'PI'
       BYTE >DE,4
       TEXT 'REC '
       BYTE >DF,3
       TEXT 'MAX'
       BYTE >E0,3
       TEXT 'MIN'
       BYTE >8B,4
       TEXT 'END '
       BYTE >8D,4
       TEXT 'LET '
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       BYTE >8E,6
       TEXT 'BREAK '
       BYTE >8F,8
       TEXT 'UNBREAK '
       BYTE >90,5
       TEXT 'TRACE'
       BYTE >91,7
       TEXT 'UNTRACE'
       BYTE >98,5
       TEXT 'STOP '
       BYTE >99,7
       TEXT 'DELETE '
       BYTE >9E,7
       TEXT 'OPTION '
       BYTE >A3,6
       TEXT 'IMAGE '
       BYTE >F1,4
       TEXT 'BASE'
       BYTE >FB,9
       TEXT 'PERMANENT'
       BYTE >85,3
       TEXT 'GO '
REM    BYTE >9A,4
       TEXT 'REM '
REM1   BYTE >83,2
       TEXT ' !'
HEXFF  BYTE >FF,>FF
************************************
* TABLE FOR SCREEN INPUT POSITIONS *
* TABLE ENTRIES ARE 2 WORDS        *
* FIRST IS CURSOR POSITION         *
* SECOND IS MAX # OF CHARS ALLOWED *
************************************
       EVEN
PTABLE DATA 89,1         PROGRAM LIST Y OR N
       DATA 121,1        VARIABLE LIST  "
       DATA 153,1        LINE REF       "
       DATA 205,56       OUTPUT DEVICE
       DATA 313,5        BEGINNING LINE
       DATA 345,5        ENDING LINE
       DATA 409,3        LINE LENGTH
       DATA 441,2        LEFT MARGIN
       DATA 473,3        PAGE LENGTH
       DATA 505,1        TOP & BOTTOM MARGIN
       DATA 561,35       SPECIAL CODES
       DATA 666-32,1        CODES EACH LINE
       DATA >FFFF        END OF TABLE
*****************************
* TABLE OF MAX INPUT VALUES *
* FROM FSTLIN TO SPEC CODE  *
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*****************************
MAXTBL DATA >7FFF,>7FFF,132,20,255,9,255
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Disk 16. Contents of File MAINLIST

*MAINLIST-PART OF NEATLIST, A PUBLIC DOMAIN PROGRAM BY DANNY MICHAEL
LIST   LWPI REG1            SET REGISTER POINTER
       LI   R1,GPLWS        R1 POINTS TO GPL REGISTERS
       LI   R2,GPLBUF       R2 POINTS TO BUFFER
       LI   R3,16           R3 = WORD COUNT
MOVE   MOV  *R1+,*R2+       MOVE WORD & INC POINTERS
       DEC  R3              COUNT -1
       JNE  MOVE            LOOP IF NOT DONE
       LI   R0,PABLOC       R0 POINTS TO PAB SPACE IN VDP RAM
       LI   R1,PABBUF       R1 POINTS TO RAM BUFFER
       LI   R2,212          R2 = BYTE COUNT
       BLWP @VMBR           MOVE TO BUFFER
       MOVB @GRMRA,@GROMSV  MOVE GROM
       NOP                    ADDRESS TO
       MOVB @GRMRA,@GROMSV+1  GROMSV
       DEC  @GROMSV         CORRECT ADDRESS
       CLR  @PABFLG         CLEAR OPEN FILE FLAG
       LI   R0,>8C1F        ERROR SOUND CODE
       MOVB R0,@>8400       TO SOUND
       SWPB R0
       MOVB R0,@>8400         PORT
*
       BLWP @MOVBUF
LIST01 LI   R1,PTABLE       R1 POINTS TO SCREEN POS. TABLE
LIST02 BLWP @KEY            GET KEYBOARD INPUT
       MOVB @KEYVAL,R2      TERMINATOR TO R2
       CB   R2,@QUIT        FCTN =?
       JNE  LIS01           NO
       B    @EXIT           QUIT
LIS01  CB   R2,@PRCD        PROCEED?
       JEQ  LIST03          YES, CHECK PARAMETERS
       CB   R2,@UA          UP ARROW?
       JNE  LIS03           NO
       AI   R1,-4           LAST POSITION
       CI   R1,PTABLE       ALREADY AT FIRST POS?
       JL   LIST01          YES, STAY THERE
       JMP  LIST02          NO, GO TO POS -1
LIS03  AI   R1,4            MUST BE ENTER OR DOWN ARROW
       MOV  *R1,R3
       CI   R3,>FFFF        CHECK FOR END OF TABLE
       JEQ  LIST01          END OF LIST, START OVER
       JMP  LIST02          NEXT ONE
LIST03 BLWP @PARAM          CHECK PARAMETERS
       JNE  LIST04          NO ERRORS
LIS02  BL   @ERROR1         PRINT ERROR MSG
       MOV  R4,R1           PTABLE POSITION
       JMP  LIST02          TRY AGAIN
*
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LIST04 C    @ENDTBL,@BEGTBL CHECK FOR PROGRAM IN MEMORY
       JNE  XXXX            LIST PROGRAM
       B    @EXIT           END
XXXX   MOV  @TBMGN,R3       MARGIN LENGTH
       S    R3,@PGLEN       ADJUST FOR
       S    R3,@PGLEN        MARGINS
       MOV  @PGLEN,R14      PAGE LENGTH TO 14
       MOVB @DOWHAT,R1      INSTRUCTION BYTE
       ANDI R1,>0100        CHECK FOR LIST BIT
       JNE  LSTR01          LIST PROGRAM
       B    @LIST06         SKIP LIST
LSTR01 LI   R1,6             SET-UP
       MOV  R1,@INDENT       TABS
       LI   R1,11            FOR
       MOV  R1,@LONGLN       PRINTER
       CLR  @TMPLEN         CLEAR BUFFER COUNT
       CLR  @REMFLG         CLEAR REMARK FLAG
       MOV  R3,R3           TEST FOR NULL MARGIN
       JEQ  LSTR02
       CLR  R14              AND DO
       BL   @S08             FORMFEED
LSTR02 MOV  @ENDTBL,R4      GET END OF LINE# TBL
       AI   R4,-3           FIRST ENTRY
LSTR03 MOVB @1(R4),R5
       SWPB R5
       MOVB *R4,R5
       C    R5,@FSTLIN      CHECK FOR FIRST LINE
       JHE  LSTR04          GOT IT
       AI   R4,-4           NEXT ENTRY
       JMP  LSTR03          LOOP TILL RIGHT
LSTR04 MOVB @1(R4),R5
       SWPB R5
       MOVB *R4,R5
       C    R5,@LSTLIN      PAST LAST LINE?
       JLE  LSTR99          YEP, WE'RE DONE
       B    @LSTR14
LSTR99 MOVB *R4+,@VBUF      SET UP FOR
       MOVB *R4+,@VBUF+1    CONVERT
       BLWP @HEXASC         CONVERT TO ASCII
       CLR  @SPACES         ZERO INDENT
       CLR  @TMPLEN         ZERO BUFFER COUNT
       LI   R0,VBUF         POINT TO LINE # STRING
       LI   R1,6            COUNT
       BL   @PRINT          PRINT LINE #
       MOVB @1(R4),R5       MAKE R5 POINT TO LINE
       SWPB R5
       MOVB @0(R4),R5
LSTR06 MOVB *R5+,R2         TOKEN TO R2
       JNE  LSTR05          GO IF NOT LINE END
* HERE IF END OF LINE
       BL   @SENDIT         PRINT LINE
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       CLR  @TMPLEN         BUFFER EMPTY NOW
       AI   R4,-6           NEXT TABLE ENTRY
       C    R4,@BEGTBL      END OF PMG?
       JL   LSTR14          YES, RETURN
       JMP  LSTR04          GET NEXT LINE
LSTR05 LI   R1,>80C7
       CB   R2,R1
       JL   LSTR18
       SWPB R1
       CB   R1,R2           QUOTED STRING?
       JNE  LSTR07          NO
       LI   R0,QUOTE        POINT TO QUOTE STRING
       LI   R1,1            COUNT
       BL   @PRINT          PRINT QUOTE
       BL   @STRING         SEND STRING
       LI   R0,QUOTE         CLOSE
       LI   R1,1
       BL   @PRINT           QUOTES
       JMP  LSTR06          NEXT BYTE
LSTR07 LI   R1,>C8C9
       CB   R1,R2           STRING?
       JNE  LSTR08          NO
       MOVB *R5,R1          COUNT
       SRL  R1,8            TO R1
       CI   R1,16           MAX VARIABLE
       JH   LSTX01          TOO LONG
       INC  R5              POINT TO STRING
       MOV  R5,R0           SO DOES R0
       A    R1,R5           BUMP PAST STRING
       BL   @PRINT          PRINT IT
       JMP  LSTR06          NEXT BYTE
LSTX01 BL   @STRING         SEND STRING
       JMP  LSTR06          NEXT BYTE
LSTR08 SWPB R1
       CB   R1,R2           INTEGER?
       JNE  LSTR09          NO
       MOVB *R5+,@VBUF      SET-UP
       MOVB *R5+,@VBUF+1    FOR CONVERT
       BLWP @HEXASC         CONVERT TO STRING
       LI   R1,5            MAX COUNT
       LI   R0,VBUF         POINT TO STRING
LSTR11 CB   *R0,@ZERO       LEADING ZERO?
       JNE  LSTR10          NO, PRINT IT
       DEC  R1              COUNT -1
       INC  R0              BUMP POINTER
       JMP  LSTR11          LOOP
LSTR10 BL   @PRINT          PRINT IT
       JMP  LSTR06          NEXT BYTE
LSTR09 LI   R0,TABLE        POINT TO TOKEN TABLE
       SETO R3
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LSTR12 CB   *R0,R3          END OF TABLE?
       JEQ  LSTR15          YES, NO MATCH
       CB   *R0+,R2         MATCH?
       JEQ  LSTR13          YES, PRINT IT
       MOVB *R0+,R1         COUNT TO R1
       SRL  R1,8            TO RIGHT
       A    R1,R0           POINT TO NEXT ENTRY
       JMP  LSTR12          LOOP
LSTR15 LI   R0,SPACE        UNRECOGNIZED CHAR
       LI   R1,1            COUNT
       BL   @PRINT          PRINT SPACE
       JMP  LSTR06          NEXT BYTE
LSTR13 MOVB *R0+,R1         COUNT TO R1
       SRL  R1,8            TO RIGHT
       CI   R0,REM          REMARK?
       JL   LSTR19          NO
       SETO @REMFLG         SET FLAG
LSTR19 BL   @PRINT          PRINT TOKEN
       MOV  @REMFLG,R3      CHECK FOR REMARK
       JNE  LSTR20          DO REM
       JMP  LSTR06          NEXT BYTE
LSTR14 MOV  R14,R3          LINES REMAINING
       MOV  @TBMGN,R1
       JEQ  LSTR23
       INC  R1
LSTR23 A    R1,R3           ADD IN MARGIN
       INC  R3               SET-UP
       CLR  R14              AND DO
       BL   @S08             FORMFEED
       JMP  LIST06
LSTR18 DEC  R5              BACK UP 1
       MOV  R1,R3           CHECKER
       CLR  R1              CLEAR COUNT
       MOV  R5,R0           R0 POINTS TO VAR. NAME
LSTR17 CB   *R5,R3          NON ALPHA?
       JHE  LSTR16
       MOVB *R5,*R5         CHECK FOR ZERO
       JEQ  LSTR16
       INC  R5              POINTER +1
       INC  R1              ADD TO COUNT
       JMP  LSTR17          LOOP
LSTR16 BL   @PRINT          SEND IT
       B    @LSTR06         RETURN
LSTR20 MOV  R5,R0           POINTER TO R0
LSTR22 MOVB *R0,R3          CHECK FOR END
       JNE  LSTR21          NOT END
       MOV  R0,R5           RESTORE POINTER
       CLR  @REMFLG         CLEAR REMARK FLAG
       B    @LSTR06         GO BACK
LSTR21 LI   R1,1            COUNT
       BL   @PRINT          PRINT IT
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       JMP  LSTR22          LOOP
LIST06 MOVB @DOWHAT,R1      INSTRUCTION BYTE
       ANDI R1,>0200        CHECK LIST BIT
       JEQ  EXIT            NO, MAY AS WELL QUIT
       BL   @REFR           DO REFRENCE
LIST05 JMP  EXIT
*****************
* ERROR ROUTINE *
*****************
ERROR1 LI   R0,704-32       LAST LINE ON SCREEN
       MOVB *R3+,R2         BYTE COUNT TO R2
       SRL  R2,8            ALIGN
ERROR3 MOVB *R3+,R1         MOVE BYTE TO R1
       AB   @OFFSET,R1      ADD OFFSET
       BLWP @VSBW           WRITE IT!
       DEC  R2              COUNT -1
       JEQ  ERROR4          DONE
       INC  R0              NEXT SCREEN LOCATION
       JMP  ERROR3          GET NEXT CHARACTER
ERROR4 LI   R0,>9000        TURN ON BYTE
       MOVB R0,@>8400         TO SOUND PORT
       LI   R0,>3000        DELAY COUNT
ERROR5 DEC  R0              COUNT -1
       JNE  ERROR5          LOOP TILL DONE
       LI   R0,>9F00        TURN OFF BYTE
       MOVB R0,@>8400         TO SOUND PORT
       B    *R11            RETURN
******************************************
* EXIT ROUTINE, RESTORES ALL USED MEMORY *
******************************************
EXIT   MOV  @PABFLG,@PABFLG CHECK FOR OPEN FILE
       JEQ  EXIT1           NO OPEN FILE
       LI   R0,PABLOC
       MOVB @CLOSE,R1
       BLWP @VSBW
       MOV  @SVPNTR,@PNTR
       BLWP @DSRLNK
       DATA 8
EXIT1  BLWP @MOVBUF
       MOVB @GROMSV,@GRMWA  RESTORE
       NOP
       MOVB @GROMSV+1,@GRMWA  GROM ADDRESS
       LI   R0,PABLOC       R0 POINTS TO PAB SPACE IN VDP RAM
       LI   R1,PABBUF       R1 POINTS TO RAM BUFFER
       LI   R2,212          R2 = BYTE COUNT
       BLWP @VMBW           MOVE FROM BUFFER
       LI   R1,GPLBUF       R1 POINTS TO BUFFER
       LI   R2,GPLWS        R2 POINTS TO GPL REGISTERS
       LI   R3,16           R3 = WORD COUNT
MOVE1  MOV  *R1+,*R2+       MOVE WORD & INC POINTERS
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       DEC  R3              COUNT -1
       JNE  MOVE1           LOOP IF NOT DONE
       CLR  R0              R0=0
       MOVB R0,@STATUS      CLEAR STATUS BYTE
       LWPI GPLWS           RESTORE REGISTER POINTER
       LIMI 2
       B    @>0070          RETURN TO BASIC
VARBUF BSS  900             BUFFER FOR VAR POINTERS
ENDBUF EQU  $
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Disk 16. Contents of File NEATDOC

NEATLIST INSTRUCTIONS

7KH�GLVN�\RX�UHFHLYHG�FRQWDLQV�VHYHUDO�ILOHV��7KH�WZR�WKDW�DUH�RI�WKH�PRVW�FRQFHUQ�DUH�1($7/,67�DQG
/,672%-��1($7/,67�LV�D�ORDGHU�SURJUDP�WKDW�ORDGV�WKH�/,672%-�ILOH�ZKLFK�FRQWDLQV�WKH�DFWXDO�REMHFW
FRGH�IRU�WKH�1($7/,67�XWLOLW\��7R�ORDG�WKH�SURJUDP��ILUVW�VHOHFW�(;7(1'('�%$6,&�IURP�WKH�PDVWHU
PHQX��WKHQ�LVVXH�WKH�VWDWHPHQW�&$//�,1,7��,W�LV�LPSRUWDQW�WKDW�\RX�GR�QRW�RPLW�WKLV�VWHS��1H[W��SODFH
WKH�1($7/,67� GLVN� LQWR� GLVN� GULYH� ���� DQG�&$//�/2$'��'6.��1($7/,67���� 7KLV�ZLOO� ORDG� WKH
SURJUDP��DQG�UHWXUQ�WR�WKH�EOLQNLQJ�FXUVRU�SURPSW��1($7/,67�LV�QRZ�UHDG\�IRU�XVH��DQG�ZLOO�UHPDLQ
XVHDEOH�XQWLO�\RX�H[LW�(;7(1'('�%$6,&��RU�LVVXH�DQRWKHU�&$//�,1,7�VWDWHPHQW��7R�XVH�1($7/,67�
ILUVW�ORDG�WKH�SURJUDP�WKDW�\RX�ZLVK�WR�OLVW��2/'�'6.[�ILOHQDPH���:KHQ�\RX�ZDQW�WR�OLVW�WKH�SURJUDP��GR
D�&$//�/,1.��/,67����7KLV�ZLOO�WDNH�\RX�WR�WKH�1($7/,67�RSWLRQ�VFUHHQ��,Q�RUGHU�WR�XQGHUVWDQG�WKH
IROORZLQJ�H[SODQDWLRQ�RI�\RXU�RSWLRQV��,�VXJJHVW�WKDW�\RX�ORDG�WKH�1($7/,67�SURJUDP�DQG�JR�WR�WKH
RSWLRQV�VFUHHQ�ZKLOH�UHDGLQJ�WKH�IROORZLQJ�VHFWLRQ��7KH�IROORZLQJ�FRPPDQG�OLQH�ZLOO�JHW�\RX�WR�WKLV�SRLQW�
&$//�,1,7��&$//�/2$'��'6.��1($7/,67����&$//�/,1.��/,67��

$W�WKLV�SRLQW��\RX�VKRXOG�EH�ORRNLQJ�DW�WKH�1($7/,67�RSWLRQ�VFUHHQ��7KH�LQIRUPDWLRQ�LQ�HDFK�RI�WKH�LQSXW
ILHOGV�DUH�WKH�GHIDXOW�YDOXHV�RI�WKH�SURJUDP��7KHVH�GHIDXOWV�SURGXFH�DQ�DFFHSWDEOH�OLVWLQJ�RQ�PRVW�SULQWHUV�
KRZHYHU�\RXU�SULQWHU�RU�SHUVRQDO�SUHIHUHQFH�PD\�UHTXLUH�GLIIHUHQW�YDOXHV�LQ�VRPH�ORFDWLRQV���<RX�PD\
FKDQJH�WKHVH�GHIDXOW�YDOXHV�LI�\RX�ZLVK��6HH�WKH�VHFWLRQ�RQ�FKDQJLQJ�GHIDXOWV���7KH�IROORZLQJ�NH\V�RQ�WKH
NH\ERDUG�DUH�DFWLYH��$OO�OHWWHUV�DQG�QXPEHUV��WKH�DUURZ�NH\V��FCTN E��FCTN S��FCTN D��DQG�FCTN X��
WKH�ENTER�NH\��PROC'D (FCTN 6)��DQG�BACK (FCTN 9) ��7KH�DUURZ�NH\V�ZLOO�PRYH�WKH�FXUVRU�LQ�WKH
GLUHFWLRQ�RI�WKH�DUURZ��WKH�ENTER�NH\�PRYHV�WKH�FXUVRU�WR�WKH�QH[W�LQSXW�ILHOG��BACK �ZLOO�UHWXUQ�\RX�WR
EDVLF�ZLWKRXW�SURGXFLQJ�D�SULQWRXW��DQG�PROC'D�ZLOO�FDXVH�WKH�SULQWLQJ�SURFHVV�WR�EHJLQ��,I�WKH�FXUVRU
LV�LQ�WKH�ODVW�LQSXW�ILHOG�RQ�WKH�VFUHHQ��DQG�\RX�SUHVV�ENTER�RU�WKH�GRZQ�DUURZ�NH\��WKH�FXUVRU�ZLOO�PRYH
WR�WKH�ILUVW�SRVLWLRQ�RQ�WKH�VFUHHQ��,I�WKH�FXUVRU�LV�LQ�WKH�ILUVW�LQSXW�ILHOG�RQ�WKH�VFUHHQ��DQG�\RX�SUHVV�WKH
XS�DUURZ�NH\��QRWKLQJ�ZLOO�KDSSHQ�

7KH�ILUVW�WKUHH�RSWLRQV�GHDO�ZLWK�ZKDW�WKH�SURJUDP�ZLOO�RXWSXW��DQG�VKRXOG�EH�DQVZHUHG�ZLWK�HLWKHU�D�Y
RU�DQ�N�IRU�\HV�RU�QR�

352*5$0�"�³�D�<� LQ�WKLV� ILHOG�ZLOO�FDXVH�WKH�SURJUDP�WR�RXWSXW�D� OLVWLQJ�RI�\RXU�([WHQGHG�%DVLF
SURJUDP��$Q�1�KHUH�ZLOO�RPLW�WKH�OLVWLQJ��3OHDVH�QRWH�WKDW�\RX�&$1�HQWHU�DQ\�OHWWHU�RU�QXPEHU�LQ�WKLV
ILHOG��KRZHYHU�DQ�HUURU�ZLOO�RFFXU�LI�\RX�HQWHU�DQ\WKLQJ�RWKHU�WKDQ�D�<�RU�1��(UURU�FKHFNLQJ�LV�QRW�GRQH
XQWLO�\RX�SUHVV�PROC'D�

9$5,$%/(6�"�³�D�<�LQ�WKLV�ILHOG�ZLOO�FDXVH�WKH�SURJUDP�WR�RXWSXW�D�OLVW�RI�DOO�YDULDEOHV�LQ�\RXU�SURJUDP�
,I�\RX�DOVR�HQWHUHG�D�<�LQ�WKH�352*5$0�"�ILHOG��WKH�YDULDEOH�OLVW�ZLOO�EH�SULQWHG�DIWHU�WKH�SURJUDP�OLVWLQJ�
$JDLQ��WKH�RQO\�DFFHSWDEOH�OHWWHUV�DUH�<�RU�1�

/,1(�5()�"�³�D�<�KHUH�ZLOO�UHVXOW�LQ�D�OLVW�RI�OLQH�QXPEHUV�DIWHU�HDFK�YDULDEOH�LQ�WKH�YDULDEOH�OLVW�
SURYLGHG�\RX�DOVR�HQWHUHG�D�<�LQ�WKH�9$5,$%/(6�"�ILHOG��7KH�OLQH�QXPEHUV�UHSUHVHQW�WKH�SURJUDP�OLQHV
ZKLFK�FRQWDLQ�WKH�UHIHUHQFHG�YDULDEOH�
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7KH�287387�72��ILHOG�LV�ZKHUH�\RX�WHOO�WKH�SURJUDP�ZKHUH�WR�VHQG�WKH�SURJUDP�OLVWLQJ�DQG�RU�WKH
YDULDEOH�UHIHUHQFH�OLVW��7KLV�PD\�EH�DQ\�YDOLG�RXWSXW�GHYLFH�H[FHSW�IRU�WKH�VFUHHQ�RU�FDVVHWWH��0RVW�RI�WKH
WLPH�LW�ZLOO�EH�D�SULQWHU��KRZHYHU�WKH�OLVWLQJ�PD\�EH�VHQW�WR�D�GLVN�ILOH�LI�\RX�GHVLUH��7KH�RXWSXW�LV�LQ
',63/$<�9$5,$%/(�����IRUPDW��,I�\RX�GLUHFW�WKH�RXWSXW�WR�D�GHYLFH�FRQQHFWHG�WR�WKH�56����FDUG��L�H�
3,2�RU�56�����\RX�PXVW�XVH�WKH��&5�RSWLRQ�

7KH�QH[W�WZR�RSWLRQV�GHWHUPLQH�KRZ�PXFK�RI�\RXU�EDVLF�SURJUDP�LV�OLVWHG��RU�UHIHUHQFHG�IRU�YDULDEOHV��7KH
OLVWLQJ�ZLOO�EHJLQ�ZLWK�WKH�OLQH�QXPEHU�VSHFLILHG�DW�%(*,11,1*�/,1(��RU�LI�WKDW�LV�QRW�D�YDOLG�OLQH
QXPEHU��ZLWK�WKH�QH[W�KLJKHU�QXPEHUHG�OLQH��/LVWLQJ�ZLOO�FHDVH�DW�WKH�OLQH�VSHFLILHG�DW�(1',1*�/,1(�
RU�LI�WKDW�LV�QRW�D�YDOLG�OLQH�QXPEHU��ZLWK�WKH�ODVW�OLQH�QXPEHUHG�ORZHU�WKDQ�WKH�RQH�VSHFLILHG��,I�\RX�KDYH
DVNHG�IRU�D�YDULDEOH�UHIHUHQFH��WKH�YDULDEOHV�OLVWHG�ZLOO�EH�RQO\�WKH�RQHV�FRQWDLQHG�LQ�WKH�OLQHV�EHWZHHQ
%(*,11,1*�/,1(�DQG�(1',1*�/,1(��2QH�QRWH���7KH�1($7/,67�XWLOLW\�ZLOO�OLVW�YDULDEOHV�FRQWDLQHG
LQ�VXESURJUDPV�VHSDUDWHO\�IURP�WKRVH�LQ�WKH�PDLQ�SURJUDP��,I�\RXU�67$57,1*�/,1(�KDSSHQV�WR�EH�D
OLQH�LQVLGH�D�VXESURJUDP��WKH�YDULDEOHV�LQ�WKDW�VXESURJUDP�ZLOO�EH�VKRZQ�DV�9$5,$%/(6�86('�,1
0$,1�352*5$0��7KH�YDULDEOHV�ZLOO�EH�FRUUHFW��MXVW�WKH�WLWOH�ZLOO�EH�ZURQJ�

7KH�LQIRUPDWLRQ�HQWHUHG�LQ�WKH�QH[W�IRXU�ILHOGV�GHWHUPLQHV�KRZ�WKH�OLVWLQJ�LV�IRUPDWWHG�RQ�WKH�SDJH�

/,1(�/(1*7+�WHOOV�WKH�SURJUDP�KRZ�PDQ\�FKDUDFWHUV�WR�SULQW�SHU�OLQH��<RX�PD\�XVH�WKLV�WR�FUHDWH�D
ULJKW�PDUJLQ�LI�\RX�GHVLUH��,I�\RXU�SULQWHU�SULQWV����FKDUDFWHUV�SHU�OLQH��DQG�\RX�ZDQW�DQ���VSDFH�ULJKW
PDUJLQ�RQ�WKH�SULQWRXW�� MXVW�HQWHU����DW�WKH�/,1(�/(1*7+�SURPSW��%H�VXUH�QRW�WR�HQWHU�D�/,1(
/(1*7+�ORQJHU�WKDQ�\RXU�SULQWHU� LV�FDSDEOH�RI�SULQWLQJ��,I�\RX�GR�WKDW�� LW�ZLOO�QRW�EH�SRVVLEOH� IRU
1($7/,67�WR�SURSHUO\�IRUPDW�WKH�OLVWLQJ�

/()7�0$5*,1�LV�WKH�QXPEHU�RI�EODQN�VSDFHV�SODFHG�EHIRUH�HDFK�OLQH�LV�SULQWHG��8VLQJ�D�YDOXH�RI�DURXQG
��KHUH�ZLOO�DOORZ�\RX�WR�SODFH�\RXU�SULQWRXW�LQ�D�ELQGHU�DQG�VWLOO�EH�DEOH�WR�UHDG�WKH�OHIW�PRVW�FKDUDFWHUV�

3$*(�/(1*7+�WHOOV�1($7/,67�KRZ�PDQ\�SULQWHG�OLQHV�WKHUH�DUH�SHU�SDJH��2Q�D�VWDQGDUG����LQFK�SDJH
WKHUH�DUH����

723�	�%27720�0$5*,1�LV�WKH�QXPEHU�RI�EODQN�OLQHV�OHIW�DW�WKH�WRS�DQG�ERWWRP�RI�WKH�SDJH��,I�\RX�GR
QRW�ZDQW�\RXU�SURJUDP�OLVWLQJ�LQ�SDJHV��HQWHU�D�]HUR�KHUH��7KH�PD[LPXP�YDOXHV�IRU�DOO�EXW�723�	
%27720�0$5*,1�DUH� VKRZQ�RQ� WKH�RSWLRQV� SDJH� �PD[�� IRU�7	%�0$5*,1� LV�����KRZHYHU�/,1(
/(1*7+�DQG�3$*(�/(1*7+�ERWK�KDYH�PLQLPXP�YDOXHV��7KH�PLQLPXP�IRU�/,1(�/(1*7+�LV����SOXV
WKH�YDOXH�HQWHUHG�IRU�/()7�0$5*,1��3$*(�/(1*7+�PXVW�EH�DW� OHDVW���WLPHV�723�	�%27720
0$5*,1�SOXV���
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7KH�ODVW�WZR�RSWLRQ�ILHOGV�DOORZ�\RX�WR�VHQG�FRQWURO�FRGHV�WR�\RXU�SULQWHU��$W�WKH�63(&,$/�&2'(6�
SURPSW��HQWHU�WKH�GHFLPDO�FRQWURO�FRGHV�WKDW�\RX�ZDQW�WR�VHQG�WR�\RXU�SULQWHU��,I�\RX�HQWHU�PRUH�WKDQ�RQH
FRGH���\RX�PD\�KDYH�XS�WR�QLQH���VHSDUDWH�WKHP�ZLWK�D�FRPPD��%H�VXUH�QRW�WR�OHDYH�D�EODQN�VSDFH�EHWZHHQ
FRGHV��PRUH�RQ�WKDW�ODWHU���)RU�LQVWDQFH�LI�\RX�KDYH�DQ�(3621�RU�*(0,1,�SULQWHU�DQG�\RX�SXW�������LQ
WKH�63(&,$/�&2'(6��ILHOG��\RXU�OLVWLQJ�ZLOO�EH�PDGH�LQ�HPSKDVL]HG�SULQW��$����LQ�WKLV�ILHOG�ZLOO�UHVXOW
LQ�FRQGHQVHG�SULQW��8VLQJ�WKLV�FRGH��DQG�HQWHULQJ�����DW�WKH�/,1(�/(1*7+�SURPSW�ZLOO�UHVXOW�LQ�D�YHU\
QHDW�ORRNLQJ�FRQGHQVHG�OLVWLQJ��7KH�287387�&2'(6�($&+�/,1("�SURPSW�PXVW�EH�DQVZHUHG�ZLWK
HLWKHU�D�<�RU�1��7KLV�GHWHUPLQHV�ZKHQ�WKH�VSHFLDO�FRGHV�ZLOO�EH�VHQW�WR�WKH�SULQWHU��$Q�1�LQ�WKLV�ILHOG�ZLOO
UHVXOW�LQ�WKH�VSHFLDO�FRGH�V��EHLQJ�VHQW�WR�WKH�SULQWHU�RQO\�RQFH��DQG�WKDW�ZLOO�EH�DW�WKH�EHJLQQLQJ�RI�WKH
ILUVW�OLQH�WKDW�FRQWDLQV�SULQWLQJ�FKDUDFWHUV��,Q�RWKHU�ZRUGV��WKH�VSHFLDO�FRGHV�DUH�127�VHQW�LQ�WKH�WRS�DQG
ERWWRP�PDUJLQV��$�<�LQ�WKLV�ILHOG�ZLOO�RXWSXW�WKH�VSHFLDO�FRGHV�DW�WKH�EHJLQQLQJ�RI�HYHU\�OLQH�LQ�WKH�OLVWLQJ
WKDW�FRQWDLQV�SULQWLQJ�FKDUDFWHUV��2Q�VRPH�SULQWHUV��VRPH�RI�WKH�VSHFLDO�SULQW�PRGHV�UHYHUW�WR�QRUPDO
SULQW�DW�WKH�HQG�RI�HDFK�OLQH��7KDW
V�WKH�UHDVRQ�IRU�DOORZLQJ�\RX�WR�VHQG�WKH�FRGHV�RQ�HYHU\�OLQH��2Q�PRVW
SULQWHUV��WKH�H[SDQGHG�SULQW�FRGH������ZLOO�KDYH�WR�EH�VHQW�HDFK�OLQH�

1RZ�D�OLWWOH�ELW�RQ�KRZ�WKH�SURJUDP�UHDGV�\RXU�LQSXW��7KH�YDOXHV�WKDW�\RX�HQWHU�LQ�HDFK�ILHOG�DUH�QRW
FKHFNHG�IRU�HUURUV�XQWLO�\RX�SUHVV�PROC'D (FCTN 6)��$W�WKDW�WLPH��\RXU�HQWULHV�DUH�UHDG�IURP�WKH�VFUHHQ�
)RU�WKLV�UHDVRQ��LW�LV�QRW�QHFHVVDU\�WR�SUHVV�WKH�ENTER�NH\�DW�HDFK�SURPSW��<RX�PD\�XVH�WKH�DUURZ�NH\V
WR�PRYH�WR�WKH�ILHOGV�WKDW�\RX�ZLVK�WR�FKDQJH��$OO�LQSXW�ILHOGV�ZLOO�DFFHSW�D�OLPLWHG�QXPEHU�RI�FKDUDFWHUV�
7KH�RQHV�WKDW�DUH�DQVZHUHG�ZLWK�HLWKHU�<�RU�1�ZLOO�DFFHSW�RQO\�RQH��7KH�OHQJWKV�RI�WKH�RWKHUV�YDU\�
GHSHQGLQJ�RQ�WKH�PD[LPXP�YDOXHV�DOORZHG��,Q�WKH�287387�72��ILHOG��WKH�SURJUDP�WDNHV�HYHU\WKLQJ�\RX
HQWHU�XS�WR�WKH�ILUVW�VSDFH�FKDUDFWHU��)RU�H[DPSOH��LI�\RXU�ODVW�OLVWLQJ�ZHQW�WR�D�GLVN�ILOH��LQ�WKH�QH[W�DFFHVV
WR�WKH�1($7/,67�SURJUDP�WKH�287387�72��ILHOG�PLJKW�ORRN�OLNH�WKLV�

OUTPUT TO: DSK1.LISTING

,I�\RX�ZDQWHG�WR�GLUHFW�RXWSXW�WR�WKH�SULQWHU�DJDLQ��\RX�FRXOG�FKDQJH�LW�WR�ORRN�OLNH�WKLV�

OUTPUT TO: PIO.CR STING

6LQFH�WKH�SURJUDP�RQO\�UHDGV�XS�WR�D�VSDFH��LW�ZLOO�GLUHFW�WKH�OLVWLQJ�WR�3,2�ZLWKRXW�JLYLQJ�DQ�HUURU
PHVVDJH�

,Q�WKH�ILHOGV�WKDW�UHTXLUH�QXPHULF�LQSXW��WKH�SURJUDP�UHDGV�HYHU\WKLQJ�XS�WR�D�QRQ�QXPHULF�FKDUDFWHU�
)RU�H[DPSOH��WR�FKDQJH�WKH�GHIDXOW�HQGLQJ�OLQH�QXPEHU�IURP�������WR������\RX�FDQ�HQWHU������VSDFH!
DQG�OHDYH�WKH�LQSXW�ILHOG�ORRNLQJ�OLNH�WKLV�������

$JDLQ�� WKH�SURJUDP�UHDGV�XS�WR�WKH� ILUVW�QRQ�QXPHULF�FKDUDFWHU� �D�VSDFH� LQ� WKLV� H[DPSOH���7KH�RQH
H[FHSWLRQ�WR�WKLV�LV�WKH�63(&,$/�&2'(6��ILHOG��6LQFH�\RX�FDQ�KDYH�PRUH�WKDQ�RQH�QXPEHU�LQ�WKLV�ILHOG�
WKH�SURJUDP�UHDGV�HDFK�QXPEHU�XS�WR�D�QRQ�QXPHULF�FKDUDFWHU��,I�WKDW�FKDUDFWHU�LV�D�VSDFH��QR�PRUH�LV
UHDG�IURP�WKDW�ILHOG��,I�WKH�QRQ�QXPHULF�FKDUDFWHU�LV�DQ\WKLQJ�RWKHU�WKDQ�D�VSDFH��WKH�SURJUDP�ORRNV�IRU
DQRWKHU�QXPEHU��,�VXJJHVW�WKDW�\RX�XVH�D�FRPPD�WR�VHSDUDWH�WKH�QXPEHUV�
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:KHQ�\RX�KDYH�WKH�RSWLRQV�SDJH�ORRNLQJ�OLNH�\RX�ZDQW�LW��SUHVV�PROC'D (FCTN 6)��DQG�\RXU�SURJUDP
OLVWLQJ�DQG�RU�YDULDEOH�OLVW�ZLOO�EH�VHQW�WR�WKH�VSHFLILHG�RXWSXW�GHYLFH�SURYLGHG�WKHUH�DUH�QR�HUURUV�LQ�DQ\
RI�WKH�LQSXW�ILHOGV��,I�WKHUH�LVQ
W�D�EDVLF�SURJUDP�LQ�PHPRU\��WKH�SURJUDP�ZLOO�UHWXUQ�WR�EDVLF��3UHVVLQJ
BACK (FCTN 9) �ZLOO�UHWXUQ�\RX�WR�EDVLF�ZLWKRXW�RXWSXWWLQJ�D�OLVWLQJ��7KH�VFUHHQ�ZLOO�EH�UHVWRUHG�WR
ZKDWHYHU�ZDV�RQ�WKH�VFUHHQ�ZKHQ�WKH�&$//�/,1.��/,67���VWDWHPHQW�ZDV�LVVXHG��<RX�PD\�DOVR�XVH�BACK
WR�DERUW�WKH�OLVWLQJ�RXWSXW�DIWHU�\RX�KDYH�VWDUWHG�LW��,I�\RX�KDYH�GLUHFWHG�WKH�RXWSXW�WR�D�GHYLFH�FRQQHFWHG
WR�WKH�56����FDUG��\RX�PD\�DOVR�KDOW�WKH�OLVWLQJ�E\�SUHVVLQJ�CLEAR (FCTN-4) �

$W�WKLV�SRLQW�,�VXJJHVW�WKDW�\RX�H[SHULPHQW�ZLWK�WKH�NH\ERDUG�DW�WKH�RSWLRQV�SDJH�WR�JHW�WKH�IHHO�RI�KRZ
WKH�SURJUDP�ZRUNV��2QH�WKLQJ�WR�NHHS�LQ�PLQG�³�LI�WKH�EDVLF�SURJUDP�\RX�DUH�ZRUNLQJ�RQ�FRQWDLQV�D
&$//�,1,7�VWDWHPHQW��LW�ZLOO�ZLSH�RXW�WKH�SRLQWHUV�WR�WKH�1($7/,67�XWLOLW\�ZKHQ�\RX�UXQ�LW��ZKLFK�ZLOO
UHTXLUH� WKDW�\RX� UHORDG�1($7/,67��7R�JHW�DURXQG� WKLV�� ,� VXJJHVW� WKDW�\RX� UHSODFH�DOO�&$//� ,1,7
VWDWHPHQWV�ZLWK�WKH�IROORZLQJ�OLQH�

CALL PEEK(8198,A)::IF A<>170 THEN CALL INIT

7KLV�OLQH�ZLOO�RQO\�&$//�,1,7�LI�LW�KDV�QRW�EHHQ�FDOOHG�VLQFH�HQWHULQJ�H[WHQGHG�EDVLF�

ERROR MESSAGES

7KH�SURJUDP�FKHFNV�IRU�HUURUV�ZKHQ�\RX�SUHVV�PROC'D��,I�DQ�LQYDOLG�HQWU\�KDV�EHHQ�PDGH�RQ�WKH�RSWLRQV
SDJH��DQ�HUURU�WRQH�LV�JHQHUDWHG��DQ�HUURU�PHVVDJH�LV�SULQWHG�RQ�WKH�OLQH�EHORZ�WKH�287387�&2'(6
($&+�/,1("�ILHOG��DQG�WKH�FXUVRU�ZLOO�EH�EOLQNLQJ�LQ�WKH�ILHOG�ZKHUH�WKH�EDG�HQWU\�ZDV�PDGH��<RX�PD\
WKHQ�FRUUHFW�WKH�HQWU\�DQG�WU\�DJDLQ��7KH�HUURU�PHVVDJH�\RX�ZLOO�SUREDEO\�VHH�WKH�PRVW�RI�LV��%$'
3$5$0(7(5���7KLV�RFFXUV�ZKHQ�\RX�HQWHU�D�ZURQJ�OHWWHU�LQ�WKH�<�RU�1�ILHOGV��RU�HQWHU�D�QXPEHU�DERYH
WKH�PD[LPXP�OLPLW��7KHUH�LV�DOVR�D��3$*(�/(1*7+�722�6+257��DQG�D��/,1(�/(1*7+�722
6+257��PHVVDJH��$��%$'�'(9,&(�1$0(��HUURU�RFFXUV�LI�WKH�RXWSXW�GHYLFH�\RX�VSHFLILHG�LV
LQYDOLG��,I�DQ�HUURU�RFFXUV�ZKLOH�WKH�SURJUDP�LV�RXWSXWWLQJ�WKH�OLVWLQJ�DQ��,�2�(5525��PHVVDJH�LV
SULQWHG��7KLV�LV�PRUH�OLNHO\�WR�KDSSHQ�ZKHQ�\RX�KDYH�GLUHFWHG�WKH�RXWSXW�WR�D�GLVN�ILOH��,I�WKH�GLVN�LV�ZULWH
SURWHFWHG��RU�WKH�GLVN�ILOOV�XS��RU�WKHUH�LV�D�ZULWH�HUURU�ZKLOH�RXWSXWWLQJ��WKH��,�2�(5525��PHVVDJH�LV
SULQWHG��6SHFLILF�HUURU�FRGH�QXPEHUV�DUH�QRW�SULQWHG��2QH�HUURU�PHVVDJH�WKDW�\RX�SUREDEO\�ZRQ
W�VHH�LV
WKH��722�0$1<�9$5,$%/(6��PHVVDJH��1($7/,67�FDQ�UHIHUHQFH�XS�WR�����YDULDEOHV�LQ�D�SURJUDP
RU�VXESURJUDP��7KLV�VKRXOG�EH�VXIILFLHQW�IRU�PRVW�SURJUDPV�
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CHANGING PROGRAM DEFAULTS

$V�ZLWK�PRVW�XWLOLW\�SURJUDPV�WKDW�KDYH�D�ORW�RI�LQSXW�YDULDEOHV��WKH�GHIDXOW�YDOXHV�RI�WKH�1($7/,67
SURJUDP�ZLOO� SUREDEO\� QRW� VXLW� \RXU� SDUWLFXODU� WDVWHV�� )RU� WKLV� UHDVRQ�� WKH�'()$8/7�SURJUDP� LV
IXUQLVKHG�RQ�\RXU�GLVN��7KLV�SURJUDP�DOORZV�\RX�WR�VHW�XS�1($7/,67�WR�ORDG�ZLWK�\RXU�IDYRULWH�YDOXHV
DOUHDG\�LQ�SODFH��7KH�'()$8/7�SURJUDP�LV�HDV\�WR�XVH��EXW�LW�GRHV�KDYH�ULJLG�UHTXLUHPHQWV��,I�\RX�IROORZ
WKHVH�LQVWUXFWLRQV�WR�WKH�OHWWHU��\RX
OO�KDYH�QR�SUREOHPV�

�� /RDG�1($7/,67�LQWR�PHPRU\�ZLWK�WKH�IROORZLQJ�OLQH�

CALL INIT::CALL LOAD("DSK1.NEATLIST")

�� 3ODFH�D�GLVN�FRQWDLQLQJ�ERWK�WKH�/,672%-�ILOH�DQG�WKH�'()$8/7�SURJUDP�LQWR�GLVN�GULYH����

�� $FFHVV�WKH�1($7/,67�RSWLRQV�SDJH�

CALL LINK("LIST").

�� (QWHU�\RXU�IDYRULWH�YDOXHV�RQ�WKH�RSWLRQV�SDJH��WKHQ�H[LW�E\�SUHVVLQJ�BACK �

�� ,VVXH�WKH�IROORZLQJ�FRPPDQG����&$//�/2$'��'6.��'()$8/7����7KH�'()$8/7�SURJUDP�ZLOO
ORDG�DQG�DXWRPDWLFDOO\�H[HFXWH��:KHQ�ILQLVKHG��LW�ZLOO�UHWXUQ�WR�WKH�EOLQNLQJ�FXUVRU�SURPSW��,I�DQ\
HUURUV�RFFXU��DQ�HUURU�PHVVDJH�ZLOO�EH�SULQWHG��DQG�\RX�VKRXOG�VWDUW�RYHU�DJDLQ�

:$51,1*��7KH�'()$8/7�SURJUDP�ORDGV�LQWR�WKH�VHFWLRQ�RI�PHPRU\�WKDW�FRQWDLQV�H[WHQGHG�EDVLF
SURJUDPV��%H�VXUH�WR�VDYH�DQ\�LPSRUWDQW�SURJUDP�EHIRUH�ORDGLQJ�WKH�'()$8/7�SURJUDP�

,I�IRU�VRPH�UHDVRQ�\RX�ZRXOG�UDWKHU�ORDG�WKH�1($7/,67�XWLOLW\�IURP�D�GLVN�GULYH�RWKHU�WKDQ�����WKH
'5,9(��SURJUDP�ZLOO�FKDQJH�WKH�ORDGHU�SURJUDP�WR�ORDG�IURP�DQ\�GULYH�\RX�VSHFLI\��'5,9(��LV�DQ
H[WHQGHG�EDVLF�SURJUDP��$OO�\RX�KDYH�WR�GR�LV�581�'6.��'5,9(����DQG�IROORZ�WKH�LQVWUXFWLRQV�RQ�WKH
VFUHHQ��5HPHPEHU�������WKH�'()$8/7�SURJUDP�FKDQJHV�WKH�/,672%-�ILOH��DQG�WKH�'5,9(��SURJUDP
FKDQJHV�WKH�1($7/,67�ORDGHU�
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MEMORY USAGE AND PROGRAM MODIFICATION

1($7/,67�RFFXSLHV�PRVW�RI�WKH�ORZHU�VHFWLRQ�RI�WKH���.�PHPRU\�H[SDQVLRQ��DQG�LV�QRW�UHORFDWDEOH�ZKHQ
ORDGHG�ZLWK�WKH�1($7/,67�ORDGHU�SURJUDP��6SHFLILFDOO\��WKH�DUHD�RI�PHPRU\�XVHG�LV�IURP�!��)��WKURXJK
!�'�$��7KDW�OHDYHV�RQO\�DERXW�����E\WHV�IRU�RWKHU�DVVHPEO\�ODQJXDJH�SURJUDPV�

7KH�EXON�RI�WKH�ILOHV�RQ�\RXU�GLVN�DUH�WKH�VRXUFH�FRGH�IRU�WKH�1($7/,67�XWLOLW\��7KH�VRXUFH�FRGH�LV�IXOO\
FRPPHQWHG�WR�DVVLVW�\RX�LQ�FDVH�\RX�ZDQW�WR�PRGLI\�WKH�SURJUDP��RU�MXVW�XQGHUVWDQG�KRZ�LW�ZRUNV��$�EULHI
H[SODQDWLRQ�RI�HDFK�ILOH�

/,67�7;7�LV�WKH�ILOH�WKDW�\RX�ZRXOG�DVVHPEOH��,W�FRQWDLQV�&23<�GLUHFWLYHV�IRU�WKH�RWKHU�ILOHV�

/,1,7�FRQWDLQV�SURJUDP�HTXDWHV��GDWD��DQG�EXIIHU�VSDFH�

/7$%/(6�FRQWDLQV�WKH�EDVLF�WRNHQ�ORRNXS�WDEOH��D�SRLQWHU�WDEOH�WR�WKH�LQSXW�ILHOG�SRVLWLRQV��DQG�D�WDEOH
RI�WKH�PD[LPXP�LQSXW�YDOXHV�IRU�QXPHULF�ILHOGV�

/029%8)�FRQWDLQV�WKH�RSWLRQ�SDJH�VFUHHQ�DQG�WKH�FRGH�WR�VZDS�LW�ZLWK�WKH�EDVLF�VFUHHQ��DQG�UHVWRUH�WKH
EDVLF�VFUHHQ�DW�SURJUDP�FRPSOHWLRQ�

/'65/1.�LV�WKH�URXWLQH�WKDW�RXWSXWV�WR�WKH�VSHFLILHG�GHYLFH�

/.(<�UHDGV�WKH�NH\ERDUG�IRU�LQSXW�ZKLOH�LQ�WKH�RSWLRQV�SDJH�

/3$5$0�LV�WKH�URXWLQH�WKDW�FKHFNV�WKH�SDUDPHWHUV�\RX�HQWHU�IRU�HUURUV��DQG�VHWV�XS�QHFHVVDU\�SURJUDP
YDULDEOHV�

/35,17�FRQWDLQV�WKH�FRGH�IRU�IRUPDWWLQJ�WKH�OLVWLQJ��NHHSLQJ�XS�ZLWK���RI�OLQHV�SULQWHG��HWF�

/5()�LV�WKH�URXWLQH�WKDW�GRHV�WKH�YDULDEOH�UHIHUHQFH�

0$,1/,67�LV�WKH�FRQWUROOLQJ�SURJUDP��,W�DOVR�GRHV�WKH�SURJUDP�OLVWLQJ�

,I�\RX�PDNH�PRGLILFDWLRQV�WR�WKH�SURJUDP��LW�ZLOO�QRW�ORDG�ZLWK�WKH�1($7/,67�ORDGHU�SURJUDP��<RX�ZLOO
KDYH�WR�ORDG�LW�DV�DQ\�RWKHU�WDJJHG�REMHFW�FRGH�ILOH��7KH�RQO\�GUDZEDFN�WR�WKLV�LV�ORDGLQJ�WLPH������DERXW��
PLQXWHV��5HPHPEHU�QRW�WR�XVH�WKH�&�RSWLRQ�ZKHQ�DVVHPEOLQJ��DV�H[WHQGHG�EDVLF�ZLOO�QRW�ORDG�FRPSUHVVHG
REMHFW�FRGH�
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PERSONAL NOTES

$�JUHDW�GHDO�RI�P\�WLPH�ZHQW�LQWR�GHYHORSLQJ�WKLV�SURJUDP��DQG�,�WKLQN�\RX�ZLOO�ILQG�LW�D�XQLTXH�DQG�XVHIXO
XWLOLW\��$V�IDU�DV�,�NQRZ��LW�LV�WKH�RQO\�RQH�RI�LW
V�NLQG�IRU�WKH�7,�����$��$V�WKH�ORDGHU�VFUHHQ�VD\V��SOHDVH
SDVV�DORQJ�D�FRS\�RI�WKLV�SURJUDP�WR�DQ\RQH�ZKR�ZDQWV�LW��,W�LV�QRW�FRS\ULJKWHG�RU�SURWHFWHG�LQ�DQ\�ZD\�
KRZHYHU��,�ZRQ
W�JULSH�LI�\RX�GHFLGH�WR�SD\�IRU�LW�

8VHUV�JURXSV�DUH�JLYHQ�P\�SHUPLVVLRQ�WR�SODFH�WKLV�SURJUDP�LQ�WKHLU�OLEUDULHV�VXEMHFW�WR�WKH�IROORZLQJ
FRQGLWLRQV�

�� 7KDW�WKH�SURJUDP�EH�PDGH�DYDLODEOH�WR�PHPEHUV�DW�12�&+$5*(�

�� 7KDW�WKH�VRXUFH�FRGH�EH�PDGH�DYDLODEOH�DORQJ�ZLWK�WKH�REMHFW�FRGH�DQG�ORDGHU�

,�ZRXOG�HQMR\�KHDULQJ�\RXU�FRPPHQWV�RQ�WKH�SURJUDP��HVSHFLDOO\�IURP�DQ\RQH�ZKR�KDV�PDGH�XVHIXO
PRGLILFDWLRQV��,�ZRXOG�DOVR�OLNH�WR�NQRZ�ZKDW�RWKHU�DVVHPEO\�ODQJXDJH�XWLOLW\�SURJUDPV�\RX�ZRXOG�OLNH
WR�VHH�PDUNHWHG�XQGHU�WKH��)5((:$5(��FRQFHSW��<RX�PD\�FRQWDFW�PH�DW�

'DQQ\�0LFKDHO
5W�����%R[����
)ORUHQFH��$/������

3+21(��������������

RU�(0$,/�PH�RQ�&RPSX6HUYH��,'������������
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Disk 17. Screen Dump

9HUVLRQ� $XWKRU��'DQQ\�0LFKDHO
5HTXLUHV��;%�RU�($ /DQJXDJH��$/ 8SGDWHG�

'XPS�JUDSKLFV�VFUHHQ�WR�(SVRQ�FRPSDWLEOH�SULQWHUV�DW�D�NH\�SUHVV��'RHV�GRXEOH�VL]H��URWDWHG��DQG�LQYHUVH
LQ�DQ\�FRPELQDWLRQ��9HU\�IDVW��,QFOXGHV�VRXUFH�FRGH��:RUNV�ZLWK�ORDG�LQWHUUXSW�VZLWFK�DV�ZHOO�

dskdir. v2.0. 12-dec-96
Disk name               = SCREENDUMP
Sectors total           = 360
Sectors used            = 308
Sectors available       = 50
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 DUMPCB       15 DIS/FIX 80   >022 014
002 >003 DUMPCB/TXT   46 DIS/VAR 80   >030 045
003 >004 DUMPDEFALT   15 PROGRAM      >05d 014
004 >005 DUMPDOC      65 DIS/VAR 80   >06b 064
005 >006 DUMPDOCBAS    3 PROGRAM      >0ab 002
006 >007 DUMPXB       30 DIS/FIX 80   >0ad 029
007 >008 DUMPXB/TXT   62 DIS/VAR 80   >0ca 061
008 >009 DUMP_MAIN    72 DIS/VAR 80   >107 071
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Disk 17. Contents of File DUMPCB/TXT

       TITL 'SCREEN DUMP FOR EPSON & GEMINI PRINTERS'
*            CONSOLE BASIC - VERSION 3
************************************
* THIS PROGRAM WRITTEN DEC. 1983   *
* MODIFIED DEC. 1984               *
* BY : DANNY MICHAEL               *
*      RT. 9, BOX 460              *
*      FLORENCE, AL.               *
*              35630               *
*                                  *
*    TELEPHONE:  (205) 764-7881    *
*                                  *
* COMPUSERVE ID#: 75116,1225       *
*                                  *
* PROGRAM RELEASED INTO THE PUBLIC *
* DOMAIN DEC. 1984.                *
*                                  *
* THIS PROGRAM NOT TO BE SOLD!!    *
*                                  *
* ANYONE WHO WISHES MAY HAVE IT    *
* FREE.                            *
*                                  *
* MODIFIED MAY 1985 BY D.C. WARREN *
* POMONA, CA FOR FCTN 0 OUTPUT.    *
************************************
       DEF  DUMP,SET,CART,CKISR  DEFINE ENTRY POINT
       REF  GRMRA,GRMWA,VMBR,VMBW,VSBR
       REF  VSBW,KSCAN,GPLWS,DSRLNK
PABLOC EQU  >1000           PAB LOCATION IN VDP RAM
COUNT  EQU  PABLOC+5        POINTER TO BYTE COUNT BYTE
BUFFER EQU  PABLOC+72       READ/WRITE BUFFER IN VDP RAM
STATUS EQU  >837C           STATUS REGISTER
PNTR   EQU  >8356           POINTER BYTE FOR DSRLNK
FRSTHI EQU  >2024           ADDRESS OF FIRST AVAIL ADDRESS
PTABLE DATA >0400           BEGINNING ADDRESS OF PATTERN TABLE
F      DATA 15              MASK BITS
SXTEEN DATA 16              DITTO
INVERT DATA 0               FLAG FOR INVERTED PRINT
DOUBLE DATA 0               FLAG FOR DOUBLE SIZE PRINT
ROTATE DATA 0               FLAG FOR ROTATED PRINT
FLAG   DATA 0               FLAG WORD FOR VARIOUS ROUTINES
RESET  DATA >0D0A,>1B32     RESET DATA FOR PRINTER
REG1   BSS  >20             SPACE FOR REGISTER SET 1
GPLBUF BSS  >B6             SPACE TO SAVE FAC THRU GPL REGISTERS
PABBUF BSS  212             SPACE TO SAVE VDP RAM USED IN PMG
GROMSV BSS  2               SPACE TO SAVE GROM ADDRESS
DSRBUF BSS  8               BUFFER FOR DSRLNK
BUF1   BSS  8               BUFFER FOR CHAR PATTERNS
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BUF2   BSS  16              BUFFER FOR PRINT CODES
SVPNTR BSS  2               BUFFER USED IN DSRLNK CALLS
SPNTR  BSS  2               SCREEN LOCATION POINTER
SPNTR1 BSS  2               FOR ROTATE ROUTINE
BPNTR  BSS  2               BUFFER LOCATION POINTER
*
* DATA FOR PERIPHERAL ACCESS BLOCK
*
PDATA  DATA >0012,BUFFER,>FF00,0,>0020
*******************************************
* TO CHANGE OUTPUT DEVICE, TYPE IN YOUR   *
* PRINTER DEVICE NAME BETWEEN THE ' MARKS *
* IN THE NEXT LINE, THEN SAVE THIS FILE   *
* AND RE-ASSEMBLE. BE SURE THAT THERE ARE *
* 32 POSITIONS BETWEEN THE ' MARKS. PAD   *
* YOUR PRINTER NAME WITH BLANKS ON THE    *
* RIGHT SIDE TO MAKE 32 POSITIONS.        *
*******************************************
       TEXT 'PIO.CR                          '
       EVEN              DO NOT DELETE THIS STATEMENT!!!!
*
* DATA TO SET PRINTER UP FOR GRAPHICS
*
SETUP  DATA >0D0A,>1B41,>081B,>4F00
*
* BEGIN NEW LINE DATA
*
CRLF   DATA >0D0A,>1B4B
GRPNUM DATA 1               THE NUMBER OF DOTS PER LINE
*                           WILL BE PLACED HERE
ZERO   DATA 0,0,0,0         DATA FOR BLANK CHARACTER
*
* BYTE VALUES FOR VARIOUS ROUTINES
*
MASK   BYTE >20             MASK TO SET/RESET EQUAL BIT
MASK1  BYTE >80             MASK TO STRIP SCREEN OFFSET
PERIOD BYTE >2E             ASCII FOR PERIOD
VALID  BYTE >AA             DSR ROM VALIDATION BYTE
OFFSET BYTE >60             SCREEN OFFSET
OPEN   BYTE 0               FILE OPEN BYTE
CLOSE  BYTE 1               FILE CLOSE BYTE
WRITE  BYTE 3               FILE WRITE BYTE
LOW    BYTE >80             LOWEST PRINTABLE CHARACTER
HIGH   BYTE >FF             HIGHEST PRINTABLE CHAR
TAB    BYTE 19              TAB SPACES FOR PRINTING
REGTAB BYTE 19              LEFT TAB FOR REGULAR DUMP
ROTTAB BYTE 25                "   "   "  ROTATED   "
DUBTAB BYTE 9                 "   "   "  DOUBLE SIZE DUMP
*
MESG2  BYTE 10              DATA FOR ERROR MESSAGE
       TEXT 'I/O ERROR!'
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*
*BEGINNING OF PROGRAM
*
       EVEN
SET    LWPI REG1            LOAD WS REG
       SETO @FLAG           SET FLAG
       LI   R0,>80FF        FOR LOW & HIGH
       MOVB R0,@LOW         LOWEST CHAR
       SWPB R0              NEXT BYTE
       MOVB R0,@HIGH        HIGHEST BYTE
       LI   R0,>6080        SCREEN OFFSET
       MOVB R0,@OFFSET      SET OFFSET
       SWPB R0              NEXT BYTE
       MOVB R0,@MASK1       SET MASK FOR OFFSET CHARS
       LI   R0,>0400        PATTERN DESCRIPTOR TABLE
       MOV  R0,@PTABLE      IN PLACE
       JMP  DUMP01          CONTINUE
CART   LWPI REG1            LOAD WS REG
       SETO @FLAG           SET FLAG
       SETO R0              R0=>FFFF
       MOVB R0,@HIGH        SET HIGH BYTE
       INC  R0              R0=0
       MOVB R0,@LOW         SET LOW BYTE
       MOVB R0,@OFFSET      CLEAR OFFSET
       MOVB R0,@MASK1       CLEAR MASK FOR CHARS ABOVE >80
       LI   R0,>0800        PATTERN DESCRIPTOR TABLE
       MOV  R0,@PTABLE      IN PLACE
       JMP  DUMP01          CONTINUE
DUMP   MOV  R11,@>83F6      RETURN TO GPL R11
       LWPI REG1             LOAD WS REG
       CLR  @FLAG            CLEAR FLAG
DUMP01 SETO R0                RESET
       MOVB R0,@TAB           TAB
       INCT R0
       MOV  R0,@GRPNUM       GRAPHICS COUNT FOR NORMAL DUMP
       CLR  @INVERT          RESET
       CLR  @DOUBLE          PROGRAM
       CLR  @ROTATE          FLAGS
****************************
* GET PARAMETERS FROM LINK *
****************************
       MOVB @>8312,R3       # OF ARG. TO R3
       SRL  R3,8            ALIGN TO RIGHT
       MOV  R3,R3           TEST FOR ZERO
       JEQ  TABSET          NO ARGUMENTS
*
* CHECK FOR RAM (MINIMEM) AT >7000
       MOV  @>7000,R1
       INV  @>7000
       MOV  @>7000,R2
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       C    R1,R2
       JEQ  NOMINI
       LI   R7,>7002        ARGUMENT LIST IN MINIMEM
       MOV  R1,@>7000
       JMP  ARG01
NOMINI LI   R7,>200A        ARGUMENT LIST IN ED/ASSM
ARG01  LI   R6,16           OFFSET
       CI   R3,3            MAKE SURE ONLY
       JL   ARG02               TWO ARGUMENTS
       LI   R3,2
ARG02  MOV  @>8310,R0       STACK POINTER TO R0
       A    R6,R0           ADJUST
       LI   R1,DSRBUF       BUFFER POINTER TO R1
       LI   R2,8            BYTE COUNT
       BLWP @VMBR           READ STACK ENTRY
       MOVB *R7,R0          IDENT BYTE TO RO
       SRL  R0,8            ALIGN
       JEQ  NUMEXP          NUMERIC EXPRESSION
       AI   R1,4            POINT TO VALUE POINTER
       CI   R0,2            NUMERIC VARIABLE?
       JEQ  NUMVAR          YES
       CI   R0,4            CHECK FOR >4
       JLT  STRING          MUST BE STRING
       JMP  ARG09           BAD ARGUMENT
NUMEXP MOV  *R1,R4          FIRST WORD TO R4
       MOV  R4,R4           CHECK FOR ZERO
       JNE  ARG03           N0
       MOVB @ZERO,@TAB      SET TAB TO ZERO
       JMP  ARG09           THROUGH WITH THIS ONE
ARG03  SRL  R4,8            GET EXP
       CI   R4,>0040        EXP ONE?
       JNE  ARG09           NO, FORGET THIS ONE
       INC  R1              POINT TO NUMBER
       MOVB *R1,@TAB        MOVE TO TAB POINTER
       JMP  ARG09           GET NEXT ONE
NUMVAR MOV  *R1,R0          VALUE POINTER TO R0
       LI   R1,DSRBUF       POINT TO BUFFER
       BLWP @VMBR           READ VALUE INTO BUFFER
       JMP  NUMEXP          GET VALUE
STRING MOV  *R1+,R0         STRING POINTER TO R0
       MOV  *R1,R2          BYTE COUNT TO R2
       CI   R2,9            CHECK FOR GREATER THAN 8
       JL   ARG04           IT'S OK
       LI   R2,8            MAKE IT OK
ARG04  LI   R1,DSRBUF       R1 POINTS TO BUFFER
       BLWP @VMBR           READ STRING TO BUFFER
ARG08  MOVB *R1,R9          BYTE TO R9
       SRL  R9,8            ALIGN
       CI   R9,73           IS IT "I"?
       JNE  ARG05           NO
       SETO @INVERT         YES, SET FLAG
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       JMP  ARG07           GO ON
ARG05  CI   R9,82           IS IT "R"?
       JNE  ARG06           NO
       MOV  @ROTATE,@ROTATE ALREADY SET?
       JNE  ARG07           YES, SKIP IT
       SETO @ROTATE         YES, SET FLAG
       LI   R15,>C000       GRAPHICS COUNT
       MOV  R15,@GRPNUM     MOVE INTO POSITION
       JMP  ARG07           GO ON
ARG06  CI   R9,68           IS IT "D"?
       JNE  ARG07           NO
       SETO @DOUBLE         YES, SET FLAG
       SETO @ROTATE         ASSURE ROTATED IF DOUBLE
       LI   R15,>8001       GRAPHICS COUNT FOR DOUBLE
       MOV  R15,@GRPNUM     INTO POSITION
ARG07  INC  R1              INC POINTER
       DEC  R2              COUNT -1
       JNE  ARG08           DO AGAIN IF NOT FINISHED
ARG09  DEC  R3              DEC ARG. COUNTER
       JEQ  TABSET          THAT'S ALL
       AI   R6,8            POINT TO NEXT ENTRY
       INC  R7              IDENT POINTER +1
       JMP  ARG02           DO IT AGAIN
*******************
* SET TAB SPACING *
*******************
TABSET SETO R0              R0=>FFFF
       CB   @TAB,R0         HAS TAB BEEN SET?
       JNE  TAB02           YES, GO ON
       C    R0,@DOUBLE      DOUBLE FLAG SET?
       JNE  TAB00           NO, TRY NEXT ONE
       MOVB @DUBTAB,@TAB    SET TAB
       JMP  TAB02           CONTINUE
TAB00  C    R0,@ROTATE      ROTATED DUMP?
       JNE  TAB01           REGULAR DUMP
       MOVB @ROTTAB,@TAB    SET TAB
       JMP  TAB02           CONTINUE
TAB01  MOVB @REGTAB,@TAB    SET TAB
TAB02  MOV  @FLAG,@FLAG     SEE WHERE WE STARTED
       JEQ  BEGIN           CAME FROM CALL LINK("DUMP")
       CLR  @FLAG           RESET FLAG
       LWPI GPLWS           CAME FROM CALL LINK("SET") OR ("CART")
       B    @>0070          RETURN TO BASIC
       COPY "DSK1.DUMP_MAIN" COPY MAIN BODY OF PROGRAM
* ENTRY POINT FROM LOAD. ASSURES PROGRAM
* WILL SERVICE ANY OTHER INTERRUPT
* ROUTINE ALREADY IN MEMORY.
*
ISR    DATA 0            SPACE TO SAVE OTHER ROUTINES ADDRESS
ISR1   DATA 0            SPACE TO SAVE RUN TIME ISR
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CKISR  MOV  @>83C4,@ISR  SAVE ADDRESS
       LI   R0,DIRENT    THIS PROGRAMS ISR
       MOV  R0,@>83C4    TO VECTOR
       RT                BACK TO BASIC
ENDPMG EQU  $            MARK END OF PROGRAM
       END  CKISR        AUTO EXECUTE
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Disk 17. Contents of File DUMPDOC

SCREEN DUMP Version 3

INSTRUCTIONS

7KH�GLVN�\RX�UHFHLYHG�FRQWDLQV�WZR�VFUHHQ�GXPS�SURJUDPV��7KH�ILOH�'803&%�LV�IRU�XVH�LQ�&RQVROH�%DVLF
ZLWK�HLWKHU�WKH�(GLWRU�$VVHPEOHU�PRGXOH��RU�0LQL�0HPRU\��7KH�ILOH�'803;%�LV�IRU�XVH�ZLWK�([WHQGHG
%DVLF��7KH�ILOHV�'803&%�7;7�DQG�'803;%�7;7�DUH�WKH�VRXUFH�FRGH�IRU�WKH�UHVSHFWLYH�SURJUDPV��ZKLOH
'803B0$,1�LV�D�VRXUFH�PRGXOH�WKDW�LV�FRPPRQ�WR�ERWK�YHUVLRQV��'803'2&%$6�LV�DQ�([WHQGHG�%DVLF
SURJUDP�WKDW�ZLOO�SULQW�WKHVH�LQVWUXFWLRQV��'803'()$/7�LV�DQ�([WHQGHG�%DVLF�SURJUDP�WKDW�ZLOO�DOORZ
\RX�WR�FKDQJH�WKH�RXWSXW�VSHFLILFDWLRQ�WR�VXLW�\RXU�SULQWHU��)HDWXUHV�RI�WKH�VFUHHQ�GXPS�DUH�

� 6LPSOH�WZR�NH\SUHVV�DFWLYDWLRQ��FCTN 0���RU�DFWLYDWLRQ�ZLWK�D�&$//�/,1.�VWDWHPHQW�IURP�ZLWKLQ
\RXU�SURJUDP�

� ��GLIIHUHQW�W\SHV�RI�SULQWRXWV�WKURXJK�D�FRPELQDWLRQ�RI�
6WDQGDUG�
VWUDLJKW�XS
�
5RWDWHG����GHJ��FORFNZLVH�
'RXEOH�VL]HG�
,QYHUWHG��ZKLWH�RQ�EODFN��

� 6HOHFWDEOH�OHIW�PDUJLQ�IRU�SULQWRXW�
� 6FUHHQ�GXPSV�RI�PRGXOH�VFUHHQV��UHTXLUHV�DGGLWLRQDO�KDUGZDUH��

LOADING THE PROGRAM

7R�ORDG�WKH�SURJUDP�IURP�GLVN��\RX�PXVW�EH�RSHUDWLQJ�LQ�HLWKHU�([WHQGHG�%DVLF��RU�&RQVROH�%DVLF�ZLWK
HLWKHU� WKH�0LQL�0HPRU\� RU� (GLWRU�$VVHPEOHU�PRGXOHV� LQVHUWHG� LQWR� WKH� FRPSXWHU�� )LUVW�� LVVXH� WKH
VWDWHPHQW�&$//�,1,7��7KLV�UHDGLHV�WKH�([WHQGHG�0HPRU\�RU�0LQL�0HPRU\�WR�DFFHSW�WKH�SURJUDP���7KLV
VWHS�PD\�EH�RPLWWHG�LI�D�&$//�,1,7�KDV�DOUHDG\�EHHQ�LVVXHG�VLQFH�HQWHULQJ�%DVLF��

1H[W��ORDG�WKH�SURJUDP�E\�LVVXLQJ�WKH�VWDWHPHQW�&$//�/2$'��'6.��'803&%���LI�LQ�&RQVROH�%DVLF��RU
&$//�/2$'��'6.��'803;%���LI�LQ�([WHQGHG�%DVLF���7KLV�DVVXPHV�WKDW�\RX�DUH�ORDGLQJ�WKH�SURJUDP
IURP�GULYH����,I�QRW��FKDQJH�WKH���WR�WKH�FRUUHFW�QXPEHU�RI�WKH�GULYH�LQ�XVH���3OHDVH�EH�VXUH�WR�ORDG�WKH
ULJKW�SURJUDP��'803;%�ZLOO�ORDG�ZLWK�&RQVROH�%DVLF��EXW�LW�ZLOO�QRW�IXQFWLRQ�FRUUHFWO\��7KH�FRPSXWHU
VKRXOG�ORDG�WKH�SURJUDP�LQWR�PHPRU\��DQG�UHWXUQ�WR�WKH�EOLQNLQJ�FXUVRU�SURPSW��7KH�SURJUDP�LV�QRZ
UHDG\�IRU�XVH�

1RWH��7KH�6FUHHQ�'XPS�XVHV�WKH�XVHU�LQWHUUXSW�YHFWRU�LQ�RUGHU�WR�SURYLGH�RXWSXW�ZLWK�D�IXQFWLRQ�NH\SUHVV�
,I�\RX�ORDG�DQRWKHU�SURJUDP�WKDW�XVHV�WKLV�YHFWRU�DIWHU�ORDGLQJ�WKH�6FUHHQ�'XPS��LW�ZLOO�SUREDEO\�SUHYHQW
NH\ERDUG�DFWLYDWLRQ�RI�WKH�6FUHHQ�'XPS��,Q�RUGHU�WR�XVH�ERWK�SURJUDPV��ORDG�WKH�RWKHU�SURJUDP�ILUVW��WKHQ
ORDG�WKH�6FUHHQ�'XPS��6FUHHQ�'XPS�FKHFNV�WKH�LQWHUUXSW�YHFWRU�IRU�WKH�SUHVHQFH�RI�DQRWKHU�SURJUDP��DQG
PDNHV�VXUH�WKDW�ERWK�SURJUDPV�JHW�VHUYLFHG�GXULQJ�WKH�LQWHUUXSW�SHULRG�
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USING THE PROGRAM FROM BASIC

$Q\WLPH�\RX�ZLVK�WR�GXPS�WKH�VFUHHQ�JUDSKLFV�WR�D�SULQWHU��HLWKHU�ZKLOH�D�SURJUDP�LV�UXQQLQJ�RU�ZKLOH
LQ�FRPPDQG�PRGH��VLPSO\�KROG�GRZQ�WKH�FCTN�NH\��DQG�SUHVV�WKH�0��]HUR��NH\��7KH�SURJUDP�ZLOO�RXWSXW
WKH�VFUHHQ�WR�WKH�SULQWHU�DQG�WKHQ�UHWXUQ�WR�\RXU�SURJUDP��7KHUH�DUH���RSWLRQV�WKDW�\RX�PD\�ZLVK�WR�VHW
IRU�WKH�VFUHHQ�GXPS�SURJUDP��7KHVH�DUH�WDE�VSDFLQJ��URWDWH��GRXEOH�VL]H��DQG�LQYHUWHG�SULQW��7KHVH�RSWLRQV
DUH�VHW�E\�XVLQJ�D�&$//�/,1.��6(7���VWDWHPHQW�HLWKHU�IURP�ZLWKLQ�D�%DVLF�SURJUDP��RU�IURP�FRPPDQG
PRGH��)LUVW�DQ�H[SODQDWLRQ�RI�WKH�RSWLRQV��WKHQ�VRPH�H[DPSOHV�����

7KH�ILUVW�RSWLRQ�LV�WKH�WDE�VSDFLQJ��WKDW�LV��KRZ�PDQ\�EODQN�VSDFHV�DUH�OHIW�LQ�WKH�OHIW�PDUJLQ�RI�WKH�SDJH�
7KH�SURJUDP�ZLOO�FHQWHU�WKH�GXPS�RQ�WKH�SDJH�XQOHVV�\RX�VSHFLI\�D�WDE��7KH�SURJUDP�ZLOO�DFFHSW�WDEV�XS
WR�����KRZHYHU�RQ�PRVW�VWDQGDUG�SULQWHUV��D�WDE�WKDW�ODUJH�ZLOO�UHVXOW�LQ�HLWKHU�OLQH�ZUDS�DURXQG�RU�D
SULQWHU�HUURU�FRQGLWLRQ��7DEV�DERYH����RU�OHVV�WKDQ���ZLOO�FDXVH�D�WDE�VHWWLQJ�RI�]HUR��7KH�WDE�FDQ�EH
VSHFLILHG�ZLWK�D�QXPEHU��QXPHULF�H[SUHVVLRQ��D�VLPSOH�YDULDEOH��RU�DQ�DUUD\�HOHPHQW���6HH�WKH�H[DPSOHV
VHFWLRQ�EHORZ��

7KH�QH[W���RSWLRQV�GHDO�ZLWK�WKH�ZD\�WKH�VFUHHQ�LV�RXWSXW�WR�WKH�SULQWHU��7KH�GHIDXOW�LV�WR�SULQW�WKH
JUDSKLFV�RQ�SDSHU�MXVW�DV�\RX�VHH�WKHP�RQ�WKH�VFUHHQ��WKDW�LV�OHIW�WR�ULJKW�DQG�WRS�WR�ERWWRP��%\�SDVVLQJ
DQ�XSSHU�FDVH�5�WR�WKH�SURJUDP�LQ�WKH�/,1.�VWDWHPHQW��WKH�SURJUDP�ZLOO�URWDWH�WKH�VFUHHQ�LPDJH���
GHJUHHV�FORFNZLVH�RQ�WKH�SDSHU��,I�\RX�SDVV�DQ�XSSHU�FDVH�'�LQ�WKH�/,1.�VWDWHPHQW��WKH�VFUHHQ�ZLOO�EH
SULQWHG�GRXEOH�VL]H��0RVW�VWDQGDUG�SULQWHUV�FDQQRW�SULQW�HQRXJK�GRWV�SHU�OLQH�WR�KDQGOH�D�GRXEOH�VL]H
VFUHHQ�GXPS�ZLWKRXW�URWDWLQJ�WKH�LPDJH��%HFDXVH�RI�WKLV��ZKHQ�\RX�VSHFLI\�D�GRXEOH�VL]H�SULQW�RXW��WKH
SURJUDP�DXWRPDWLFDOO\�VZLWFKHV�WR�WKH�URWDWH�PRGH��7KH�ODVW�SDUDPHWHU�\RX�FDQ�VSHFLI\�LV�DQ�LQYHUVH
SULQW�RXW��:KHQ�\RX�VHQG�DQ�XSSHU�FDVH�,�WR�WKH�SURJUDP��WKH�FKDUDFWHUV�ZLOO�DSSHDU�DV�ZKLWH�RQ�D�EODFN
EDFNJURXQG��7KH�,��'��DQG�5�FRPPDQGV�FDQ�EH�SDVVHG�DV�VHSDUDWH�VWULQJV��EXW�PXVW�EH�SDVVHG�WRJHWKHU
LI�\RX�ZDQW�WR�VSHFLI\�D�WDE�VHWWLQJ�DOVR��7KH\�FDQ�EH�SDVVHG�DV�D�VWULQJ�YDULDEOH��VWULQJ�DUUD\�HOHPHQW��RU
VWULQJ�H[SUHVVLRQ��7KH�H[DPSOHV�EHORZ�VKRXOG�LOOXVWUDWH�WKH�ZD\V�WKHVH�SDUDPHWHUV�FDQ�EH�SDVVHG�WR�WKH
SURJUDP�

CALL LINK("SET",5)
FDXVHV�D�VWDQGDUG�GXPS�ZLWK�D�WDE�VHWWLQJ�RI���

CALL LINK("SET","RI")
UHVXOWV�LQ�D�URWDWHG��LQYHUWHG�GXPS�DW�WKH�GHIDXOW�WDE�VHWWLQJ�

CALL LINK("SET",A,"D")
SURYLGHV�D�GRXEOH�VL]H�SULQW�RXW�ZLWK�D�WDE�VHWWLQJ�HTXDO�WR�WKH�YDULDEOH�$�

CALL LINK("SET",A$,R(X))
LI�$�� �,'�DQG�5�;�� ����WKH�SULQW�RXW�ZLOO�EH�LQYHUWHG��GRXEOH�VL]H��DQG�SULQWHG�DW�WKH�OHIW�PDUJLQ�
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2QH�QRWH�DERXW�WKH�ZD\�WKH�SURJUDP�REWDLQV�WKHVH�SDUDPHWHUV��2QO\�WKH�ILUVW�WZR�SDUDPHWHUV�DUH�FKHFNHG�
7KHVH�SDUDPHWHUV�DUH�DQDO\]HG�IRU�QXPHULF�RU�FKDUDFWHU�IRUPDW��DQG�WKHQ�WKH�QHFHVVDU\�SURJUDP�IODJV
DUH�VHW��7KH�VHFRQG�SDUDPHWHU�WDNHV�SUHFHGHQFH�RYHU�WKH�ILUVW�LI�WKH\�DUH�ERWK�RI�WKH�QXPHULF�W\SH��+HUH
DUH�VRPH�H[DPSOHV�

CALL LINK("SET",5,A)
FDXVHV�D�UHJXODU�VFUHHQ�GXPS�ZLWK�D�WDE�VHWWLQJ�HTXDO�WR�WKH�YDOXH�RI�YDULDEOH�$�

CALL LINK("SET","I","D",8)
HQGV�XS�SULQWLQJ�DQ�LQYHUWHG��GRXEOH�VL]H�VFUHHQ�DW�WKH�GHIDXOW�WDE�VHWWLQJ��7KH���LV�LJQRUHG�E\�WKH
SURJUDP�

CALL LINK("SET",5,"I","R","D")
KHUH�WKH�UHVXOW�LV�DQ�LQYHUWHG�GXPS�DW�D�WDE�RI����7KH�SURJUDP�QHYHU�VHHV�WKH��5��DQG��'��

2QFH�\RX�GR�WKH�&$//�/,1.��6(7����DOO�VFUHHQ�GXPSV�LQLWLDWHG�ZLWK�FCTN 0�ZLOO�EH�GRQH�ZLWK�WKH�VDPH
RSWLRQV��7R�FKDQJH�RSWLRQV�\RX�PXVW�GR�DQRWKHU�&$//�/,1.��6(7����.HHS�LQ�PLQG�WKDW�DQ\�RSWLRQ�QRW
VSHFLILHG�LQ�WKH�&$//�/,1.���6(7���FRPPDQG�LV�UHVHW�WR�WKH�GHIDXOW�IRU�WKDW�RSWLRQ�

7KH� VFUHHQ� GXPS� FDQ� DOVR� EH� LQLWLDWHG� IURP� ZLWKLQ� D� EDVLF� SURJUDP� E\� LQFOXGLQJ� D� &$//
/,1.��'803���RSWLRQ�OLVW!��LQ�\RXU�SURJUDP�DW�WKH�SRLQW�ZKHUH�\RX�ZDQW�WKH�VFUHHQ�FRQWHQWV�GXPSHG
WR�WKH�SULQWHU���RSWLRQ�OLVW!�UHIHUV�WR�WKH�RSWLRQV�GHVFULEHG�LQ�WKH�H[DPSOHV�VHFWLRQ�DERYH��2PLWWLQJ�WKH
RSWLRQV�OLVW�ZLOO�UHVXOW�LQ�D�VFUHHQ�GXPS�ZLWK�WKH�GHIDXOW�VHWWLQJV�RI�D�QRUPDO�GXPS�FHQWHUHG�RQ�WKH�SDJH�
,I�\RX�GXPS�D�VFUHHQ�ZLWK�&$//�/,1.��'803����WKHQ�GXPS�DQRWKHU�VFUHHQ�E\�SUHVVLQJ�FCTN 0��WKH
VHFRQG�GXPS�ZLOO�EH�GRQH�XVLQJ�WKH�RSWLRQV�VHW�LQ�WKH�&$//�/,1.��'803���VWDWHPHQW�

,I�\RX�ZLVK�WR�H[LW�WKH�SURJUDP�EHIRUH�WKH�VFUHHQ�GXPS�LV�FRPSOHWHG��SUHVV�FCTN 9��7KH�SURJUDP�RQO\
FKHFNV�IRU�WKLV�NH\�DW�WKH�EHJLQQLQJ�RI�HDFK�SULQWHG�OLQH��VR�\RX�PD\�KDYH�WR�KROG�LW�GRZQ�IRU�D�PRPHQW�
3UHVVLQJ�FCTN 4�ZLOO�DOVR�KDOW�WKH�SURJUDP��EXW�LW�UHVXOWV�LQ�DQ�,�2�HUURU�DQG�OHDYHV�WKH�SULQWHU�LQ�WKH
JUDSKLFV�PRGH��,I�\RX�KDOW�WKH�SURJUDP�ZLWK�FCTN 4��\RX�ZLOO�PRVW�OLNHO\�KDYH�WR�WXUQ�WKH�SULQWHU�RII�DQG
EDFN�RQ�LQ�RUGHU�IRU�LW�WR�IXQFWLRQ�SURSHUO\�
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USING THE PROGRAM WITH A "LOAD INTERRUPT" SWITCH

$�ORDG�LQWHUUXSW�VZLWFK�LV�D�KDUGZDUH�PRGLILFDWLRQ�WKDW�FDQ�EH�PDGH�WR�WKH�7,�����$�FRPSXWHU��7KLV
PRGLILFDWLRQ�KDV�EHHQ�GHWDLOHG�LQ�WKH�1RYHPEHU������LVVXH�RI�(QWKXVLDVW�
���PDJD]LQH�DQG�LQ�PDQ\�XVHUV
JURXS�QHZVOHWWHUV��:KHQ�WKLV�VZLWFK�LV�SUHVVHG��WKH�FRPSXWHU�EUDQFKHV�WR�DQ�DVVHPEO\�ODQJXDJH�SURJUDP
SRLQWHG�WR�E\�D�YHFWRU�DW�PHPRU\�ORFDWLRQ�!)))(��7KH�6FUHHQ�'XPS�SURJUDP�VHWV�XS�WKLV�ORFDWLRQ�WR
SRLQW�WR�LWVHOI��7R�XVH�WKH�SURJUDP�LQ�FRQMXQFWLRQ�ZLWK�WKH�VZLWFK��ILUVW�ORDG�WKH�SURJUDP�DV�XVXDO��WKHQ
SUHVV�WKH�VZLWFK�ZKHQHYHU�\RX�ZDQW�WR�IRUFH�WKH�FRPSXWHU�WR�H[HFXWH�WKH�VFUHHQ�GXPS�SURJUDP��7KHUH
LV�D�VOLJKW�GHOD\�EHIRUH�WKH�SURJUDP�VWDUWV�WR�RXWSXW��7KH�VHWXS�RI�RSWLRQV�IRU�D�VFUHHQ�GXPS�WKDW�LV�WR�EH
LQLWLDWHG�ZLWK�WKH�ORDG�LQWHUUXSW�VZLWFK�LV�H[DFWO\�WKH�VDPH�DV�IRU�WKH�FCTN 0�RXWSXW��7R�VHW�XS�WKH
SURJUDP�IRU�WKH�RSWLRQV�\RX�GHVLUH��GR�D�&$//�/,1.��6(7���RSWLRQ�OLVW!����$JDLQ���RSWLRQ�OLVW!�UHIHUV
WR�WKH�RSWLRQV�OLVWHG�LQ�WKH�DERYH�VHFWLRQ��L�H��&$//�/,1.��6(7���',�����

$�IHZ�QRWHV�RQ�XVLQJ�WKLV�SURJUDP�ZLWK�WKH�ORDG�LQWHUUXSW�VZLWFK�

7KH� SURJUDP� DWWHPSWV�� LQ� VRIWZDUH�� WR� �GHERXQFH�� WKH� VZLWFK�� 7KLV� ZRUNV� PRVW� RI� WKH� WLPH�� EXW
RFFDVLRQDOO\�WKH�SURJUDP�ZLOO�QRW�UHWXUQ�WR�%DVLF�SURSHUO\��)RU�WKLV�UHDVRQ��,�VXJJHVW�WKDW�\RX�QRW�XVH�WKLV
IHDWXUH�ZKLOH�UXQQLQJ�D�SURJUDP�WKDW�FRQWDLQV�FULWLFDO�GDWD�ZLWKRXW�ILUVW�VDYLQJ�WKH�GDWD��$OVR��,�GRQ
W
WKLQN�LW�ZRXOG�EH�D�JRRG�LGHD�WR�XVH�WKH�VZLWFK�ZKLOH�DFFHVV�LV�EHLQJ�PDGH�WR�DQ�RXWSXW�GHYLFH��HVSHFLDOO\
D�GLVN�GULYH��,�KDYHQ
W�WULHG�LW�P\VHOI��EXW�,�WKLQN�WKDW�ZRXOG�EH�D�JRRG�ZD\�WR�VFUHZ�XS�D�JRRG�GLVN�
6RPHWLPHV��ZKHQ�WKH�VZLWFK�KDV�EHHQ�SUHVVHG�ZKLOH�WKH�FRPSXWHU�LV�LQ�WKH�FRPPDQG�PRGH��ZKHQ�WKH
SURJUDP�ILQLVKHV�WKH�VFUHHQ�GXPS�WKH�FRPSXWHU�DSSHDUV�WR�ORFN�XS��7KH�FXUVRU�ZLOO�QRW�EH�EOLQNLQJ��RU
PD\�QRW�DSSHDU�DW�DOO��,I�WKLV�KDSSHQV��35(66�7+(�(17(5�.(<��,�GRQ
W�NQRZ�ZK\�WKLV�KDSSHQV��EXW
SUHVVLQJ�ENTER�LV�WKH�RQO\�ZD\�,�KDYH�EHHQ�DEOH�WR�UHJDLQ�FRQWURO�RI�WKH�FRPSXWHU��(YHU\WKLQJ�VHHPV�WR
ZRUN�2.�DIWHU�GRLQJ�WKLV��2QH�PRUH�WKLQJ�³�,�KDYH�KDG�WKH�EHVW�UHVXOWV�ZLWK�WKH�ORDG�LQWHUUXSW�VZLWFK
E\�SUHVVLQJ�WKH�VZLWFK�ILUPO\�DQG�WKHQ�UHOHDVLQJ��UDWKHU�WKDQ�MDEELQJ�LW��5(0(0%(5�³�7KHUH�LV�D�GHOD\
EHWZHHQ�WKH�WLPH�\RX�SUHVV�WKH�VZLWFK�DQG�WKH�EHJLQQLQJ�RI�RXWSXW�WR�WKH�SULQWHU��'RQ
W�JHW�LPSDWLHQW�DQG
SUHVV�WKH�VZLWFK�DJDLQ��7KLV�ZLOO�RQO\�UHVXOW�LQ�D�ORQJHU�GHOD\�

SCREEN DUMPS OF CARTRIDGE PROGRAMS

7R�GXPS�VFUHHQV�IURP�VROLG�VWDWH�PRGXOHV��\RX�PXVW�KDYH�D�ORDG�LQWHUUXSW�VZLWFK� LQVWDOOHG�RQ�\RXU
FRPSXWHU��6HFRQGO\��WKH�PRGXOH
V�SURJUDP�PXVW�XVH�WKH�UHJXODU�JUDSKLFV�PRGH�RI�WKH�FRPSXWHU��DQG�LWV

VFUHHQ�LPDJH�WDEOH�PXVW�EHJLQ�DW�ORFDWLRQ�!������0RVW�7,�PRGXOHV�XVH�WKLV�IRUPDW���'RQ
W�WU\�WR�GXPS
D�VFUHHQ�IURP�3DUVHF��,W�XVHV�ELW�LPDJH�JUDSKLFV�PRGH���'RQ
W�EH�GLVDSSRLQWHG�LI�WKH�VFUHHQ�GXPS�GRHVQ
W
WXUQ�RXW�ORRNLQJ�OLNH�WKH�VFUHHQ��$�ORW�RI�PRGXOH�SURJUDPV�XVH�VSULWHV��WKH�6FUHHQ�'XPS�SURJUDP�GRHV
127�SULQW�VSULWHV���DQG�D�FKDUDFWHU�WKDW�ORRNV�OLNH�D�VSDFH�RQ�WKH�VFUHHQ�PD\�LQGHHG�KDYH�D�SDWWHUQ�ZLWK
WKH�VDPH�FRORU�IRU�IRUHJURXQG�DQG�EDFNJURXQG���7KH�6FUHHQ�'XPS�SURJUDP�GRHV�QRW�SD\�DQ\�DWWHQWLRQ
WR�FKDUDFWHU�FRORUV��
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7R�GXPS�FDUWULGJH�VFUHHQV��ILUVW�ORDG�WKH�SURJUDP�IURP�%DVLF�LQ�WKH�XVXDO�PDQQHU��<RX�PD\�XVH�HLWKHU
([WHQGHG� %DVLF� RU� &RQVROH� %DVLF�� EXW� ,� KDYH� KDG� EHWWHU� UHVXOWV� ZLWK� &RQVROH� %DVLF� DQG� WKH
(GLWRU�$VVHPEOHU�PRGXOH���<RX�FDQQRW�GXPS�FDUWULGJH�VFUHHQV�LI�WKH�SURJUDP�ZDV�ORDGHG�LQ�&RQVROH�%DVLF
UXQQLQJ� ZLWK� WKH� 0LQL�0HPRU\� PRGXOH��� $IWHU� \RX� KDYH� ORDGHG� WKH� SURJUDP� GR� D� &$//
/,1.��&$57���RSWLRQ�OLVW!��ZKHUH��RSWLRQ�OLVW!�LV�WKH�RSWLRQV�OLVWHG�LQ�WKH�EDVLF�VHFWLRQ�DERYH��7KLV
DOORZV�\RX�WR�VHW�WKH�RSWLRQV��DQG�DOVR�VHWV�XS�WKH�SURJUDP�IRU�WKH�VFUHHQ�IRUPDW�XVHG�E\�FDUWULGJH
SURJUDPV��(YHQ�LI�\RX�ZDQW�WR�XVH�WKH�GHIDXOW�RSWLRQV��\RX�PXVW�GR�D�&$//�/,1.��&$57���LQ�RUGHU�IRU
WKH�SURJUDP�WR�IXQFWLRQ�FRUUHFWO\��$IWHU�\RX�KDYH�GRQH�WKLV��H[LW�%DVLF�DQG�LQVHUW�WKH�FDUWULGJH�WKDW�\RX
ZDQW�WR�GXPS��:KHQ�WKH�GHVLUHG�VFUHHQ�DSSHDUV��SUHVV�WKH�ORDG�LQWHUUXSW�VZLWFK��DQG�DIWHU�D�VKRUW�GHOD\
WKH�SURJUDP�ZLOO�RXWSXW�WKH�VFUHHQ�WR�WKH�SULQWHU��,Q�PRVW�FDVHV��WKH�SURJUDP�ZLOO�UHWXUQ�WR�WKH�FDUWULGJH
SURJUDP�ZKHQ�LW�ILQLVKHV��+RZHYHU��,�UHFRPPHQG�WKDW�\RX�SD\�KHHG�WR�WKH�FDXWLRQV�PHQWLRQHG�LQ�WKH�ODVW
VHFWLRQ�ZKHQHYHU�\RX�XVH� WKLV� IHDWXUH�� ,I� \RX�ZLVK� WR� FKDQJH� WKH�RSWLRQV�EHIRUH�\RX�GXPS�DQRWKHU
FDUWULGJH�VFUHHQ��UHWXUQ�WR�%DVLF�DQG�GR�D�&$//�/,1.��&$57���RSWLRQ�OLVW!��DJDLQ��,I�\RX�ZLVK�WR�UHWXUQ
WR�%DVLF�DQG�WKHQ�XVH�WKH�SURJUDP�WR�GXPS�D�%DVLF�VFUHHQ��\RX�PXVW�ILUVW�GR�D�&$//�/,1.��6(7����7KLV
ZLOO�UHVHW�WKH�SURJUDP�IURP�WKH�FDUWULGJH�PRGH�WR�WKH�%DVLF�PRGH�

NOTES FOR PROGRAM MODIFICATION

7KH�6FUHHQ�'XPS�SURJUDPV�DUH�VHW�XS�WR�SULQW�WR�DQ�(SVRQ�*HPLQL�W\SH�SULQWHU��7KH\�KDYH�EHHQ�IXOO\
WHVWHG�RQ�DQ�(SVRQ�0;����D�*HPLQL���;�DQG�6*����D�3DQDVRQLF�.;�3������DQG�D�7,�,PSDFW�SULQWHU�
2WKHU�SULQWHUV�WKDW�XVH�WKH�VDPH�FRQWURO�FRGHV�DQG�WKH�VDPH�ELW�LPDJH�JUDSKLFV�VFKHPH�DV�WKHVH�SULQWHUV
ZLOO�ZRUN��7R�PRGLI\�WKH�SURJUDPV�IRU�XVH�ZLWK�RWKHU�W\SH�SULQWHUV�ZLOO�UHTXLUH�D�JRRG�XQGHUVWDQGLQJ�RI
WKH�SULQWHUV�JUDSKLFV�PRGHV��DQG�D�IDLU�DPRXQW�RI�DVVHPEO\�ODQJXDJH�SURJUDPPLQJ�H[SHULHQFH��7KH
VRXUFH�FRGH�VHQW�ZLWK�WKH�SURJUDPV�LV�IXOO\�FRPPHQWHG�DQG�WKH�VHFWLRQV�WKDW�PXVW�EH�PRGLILHG�IRU�RWKHU
W\SH�SULQWHUV�DUH�FOHDUO\�PDUNHG��7KH�SURJUDPV�DUH�VHW�XS�WR�SULQW�WR�D�SDUDOOHO�SULQWHU�WKURXJK�DQ
LQWHUIDFH�XVLQJ�WKH�3,2�ILOH�VSHFLILFDWLRQ��,I�\RXU�SULQWHU�XVHV�DQRWKHU�VSHFLILFDWLRQ���56����HWF���UXQ�WKH
SURJUDP�'803'()$/7�LQ�([WHQGHG�%DVLF�DQG�IROORZ�WKH�LQVWUXFWLRQV�JLYHQ�RQ�WKH�VFUHHQ��<RX�ZLOO�RQO\
QHHG�WR�UXQ�WKLV�SURJUDP�RQFH��DV�LW�FKDQJHV�WKH�REMHFW�FRGH�LQ�WKH�VFUHHQ�GXPS�ILOHV�RQ�\RXU�GLVN��<RX
DUH�OLPLWHG�WR����FKDUDFWHUV�LQ�\RXU�SULQWHU�VSHFLILFDWLRQ��,I�\RX�DUH�XVLQJ�D�SULQWHU�FRQQHFWHG�WR�WKH
56����FDUG�\RX�PXVW�XVH�WKH��&5�RSWLRQ��,I�WKH�GHIDXOW�WDEV�GR�QRW�FHQWHU�WKH�SULQW�RQ�\RXU�SULQWHU��\RX
FDQ�FKDQJH�WKH�WDE�GHIDXOWV��WKHQ�UH�DVVHPEOH�WKH�SURJUDP��7KH�WDE�VHWWLQJV�IRU�UHJXODU��URWDWHG��DQG
GRXEOH�VL]H�SULQWV�DUH�VWRUHG�DW�ODEHOV�5(*7$%��5277$%��DQG�'8%7$%�
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PERSONAL NOTES

,�KRSH�\RX�HQMR\�XVLQJ�WKHVH�SURJUDPV��3/($6(�³�SDVV�D�FRS\�RQ�WR�\RXU�IULHQGV��7KH\�DUH�SXEOLF
GRPDLQ�SURJUDPV��DQG�HYHU\RQH�WKDW�ZDQWV�WKHP�VKRXOG�KDYH�WKHP��0\�RQO\�UHTXHVW�LV�WKDW�ZKHQ�\RX
SDVV�DORQJ�WKH�SURJUDPV��SOHDVH�PDNH�VXUH�\RX�JLYH�WKH�VRXUFH�FRGH�DQG�WKLV�GRFXPHQWDWLRQ�ILOH��$OWKRXJK
WKH�RQH�\RX�DUH�JLYLQJ�WKH�SURJUDP�WR�PD\�QRW�EH�LQWHUHVWHG�LQ�WKH�VRXUFH�FRGH��VRPHRQH�ZKR�JHWV�LW�IURP
KLP�PD\�EH��,�ZRXOG�OLNH�WR�WKDQN�'�&��:DUUHQ�RI�3RPRQD��&$�IRU�KLV�PRGLILFDWLRQV�WR�P\�RULJLQDO
SURJUDP�WR�DOORZ�FCTN 0�RXWSXW��3OHDVH�IHHO�IUHH�WR�PRGLI\�WKH�SURJUDPV�WR�VXLW�\RXUVHOI��,I�\RX�PDNH�D
PRGLILFDWLRQ�WR�WKH�SURJUDP�WKDW�\RX�IHHO�HQKDQFHV�LWV
�RSHUDWLRQ��SOHDVH�VHQG�PH�WKH�GHWDLOV�VR�WKDW�,�FDQ
PDNH�WKH�PRGLILFDWLRQV�NQRZQ��7KH�VDPH�JRHV�IRU�DQ\�KLGGHQ�EXJV�\RX�PLJKW�ILQG��<RX�FDQ�UHDFK�PH�DW
WKH�IROORZLQJ�DGGUHVV�

'DQQ\�0LFKDHO
5W�����%R[����
)ORUHQFH��$/������

3KRQH��������������

RU�\RX�FDQ�UHDFK�PH�RQ�&RPSX6HUYH��,'�������������������(0$,/�RQO\��SOHDVH�
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Disk 17. Contents of File DUMPXB/TXT

       TITL 'SCREEN DUMP FOR EPSON & GEMINI PRINTERS'
*            EXTENDED BASIC - VERSION 3
************************************
* THIS PROGRAM WRITTEN DEC. 1983   *
* MODIFIED DEC. 1984               *
* BY : DANNY MICHAEL               *
*      RT. 9, BOX 460              *
*      FLORENCE, AL.               *
*              35630               *
*                                  *
*    TELEPHONE:  (205) 764-7881    *
*                                  *
* COMPUSERVE ID#: 75116,1225       *
*                                  *
* PROGRAM RELEASED INTO THE PUBLIC *
* DOMAIN DEC. 1984.                *
*                                  *
* THIS PROGRAM NOT TO BE SOLD!!    *
*                                  *
* ANYONE WHO WISHES MAY HAVE IT    *
* FREE.                            *
*                                  *
* MODIFIED MAY 1985 BY D.C. WARREN *
* POMONA, CA FOR FCTN 0 OUTPUT     *
************************************
       DEF  DUMP,SET,CART   DEFINE ENTRY POINT
PABLOC EQU  >1000           PAB LOCATION IN VDP RAM
COUNT  EQU  PABLOC+5        POINTER TO BYTE COUNT BYTE
BUFFER EQU  PABLOC+72       READ/WRITE BUFFER IN VDP RAM
STATUS EQU  >837C           STATUS REGISTER
PNTR   EQU  >8356           POINTER BYTE FOR DSRLNK
GRMRA  EQU  >9802           GROM READ ADDRESS
GRMWA  EQU  >9C02           GROM WRITE ADDRESS
VMBR   EQU  >202C           VIDEO MULII BYTE READ
VMBW   EQU  >2024           VIDEO MULTI BYTE WRITE
VSBR   EQU  >2028           VIDEO SINGLE BYTE READ
VSBW   EQU  >2020           VIDEO SINGLE BYTE WRITE
KSCAN  EQU  >201C           KEY SCAN UTILITY
GPLWS  EQU  >83E0           GPL WORKSPACE REGISTER POINTER
FRSTHI EQU  >2002           POINTER TO FIRST FREE ADDRESS
       DATA 0,0             BUMP OBJECT CODE BY 2 WORDS
PTABLE DATA >0400           BEGINNING ADDRESS OF PATTERN TABLE
DSRLNK DATA REG2,DSRL1      DATA FOR BLWP @DSRLNK
F      DATA 15              MASK BITS
SXTEEN DATA 16              DITTO
INVERT DATA 0               FLAG FOR INVERTED PRINT
DOUBLE DATA 0               FLAG FOR DOUBLE SIZE PRINT
ROTATE DATA 0               FLAG FOR ROTATED PRINT
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FLAG   DATA 0               FLAG WORD FOR VARIOUS ROUTINES
RESET  DATA >0D0A,>1B32     RESET DATA FOR PRINTER
REG1   BSS  >20             SPACE FOR REGISTER SET 1
REG2   BSS  >20               "    "      "     "  2
GPLBUF BSS  >B6             SPACE TO SAVE FAC THRU GPL REGISTERS
PABBUF BSS  212             SPACE TO SAVE VDP RAM USED IN PMG
GROMSV BSS  2               SPACE TO SAVE GROM ADDRESS
DSRBUF BSS  8               BUFFER FOR DSRLNK
BUF1   BSS  8               BUFFER FOR CHAR PATTERNS
BUF2   BSS  16              BUFFER FOR PRINT CODES
SVPNTR BSS  2               BUFFER USED IN DSRLNK CALLS
SPNTR  BSS  2               SCREEN LOCATION POINTER
SPNTR1 BSS  2               FOR ROTATE ROUTINE
BPNTR  BSS  2               BUFFER LOCATION POINTER
*
* DATA FOR PERIPHERAL ACCESS BLOCK
*
PDATA  DATA >0012,BUFFER,>FF00,0,>0020
*******************************************
* TO CHANGE OUTPUT DEVICE, TYPE IN YOUR   *
* PRINTER DEVICE NAME BETWEEN THE ' MARKS *
* IN THE NEXT LINE, THEN SAVE THIS FILE   *
* AND RE-ASSEMBLE. BE SURE THAT THERE ARE *
* 32 POSITIONS BETWEEN THE ' MARKS. PAD   *
* YOUR PRINTER NAME WITH BLANKS ON THE    *
* RIGHT SIDE TO MAKE 32 POSITIONS.        *
*******************************************
       TEXT 'PIO.CR                          '
       EVEN              DO NOT DELETE THIS STATEMENT!!!!
*
* DATA TO SET PRINTER UP FOR GRAPHICS
*
SETUP  DATA >0D0A,>1B41,>081B,>4F00
*
* BEGIN NEW LINE DATA
*
CRLF   DATA >0D0A,>1B4B
GRPNUM DATA 1               THE NUMBER OF DOTS PER LINE
*                           WILL BE PLACED HERE
ZERO   DATA 0,0,0,0         DATA FOR BLANK CHARACTER
*
* BYTE VALUES FOR VARIOUS ROUTINES
*
MASK   BYTE >20             MASK TO SET/RESET EQUAL BIT
MASK1  BYTE >80             MASK TO STRIP SCREEN OFFSET
PERIOD BYTE >2E             ASCII FOR PERIOD
VALID  BYTE >AA             DSR ROM VALIDATION BYTE
OFFSET BYTE >60             SCREEN OFFSET
OPEN   BYTE 0               FILE OPEN BYTE
CLOSE  BYTE 1               FILE CLOSE BYTE
WRITE  BYTE 3               FILE WRITE BYTE
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LOW    BYTE >80             LOWEST PRINTABLE CHARACTER
HIGH   BYTE >EF             HIGHEST PRINTABLE CHAR
TAB    BYTE 19              TAB SPACES FOR PRINTING
REGTAB BYTE 19              LEFT TAB FOR REGULAR DUMP
ROTTAB BYTE 25                "   "   "  ROTATED   "
DUBTAB BYTE 9                 "   "   "  DOUBLE SIZE DUMP
*
MESG2  BYTE 10              DATA FOR ERROR MESSAGE
       TEXT 'I/O ERROR!'
       EVEN
*************************
* SUBROUTINE DSRLNK     *
*                       *
* ENTER WITH POINTER TO *
* NAME LENGTH IN >8356  *
*************************
DSRL1  MOV  *R14+,R5     GET DATA TO R5 & INC PMG CNTR
       SZCB @MASK,R15    RESET EQUAL BIT
       MOV  @>8356,R0    NAME LENGTH BYTE TO R0
       MOV  R0,R9        THEN TO R9
       AI   R9,>FFF8     R9 POINTS TO BEGINNING OF PAB
       BLWP @VSBR        GET LENGTH BYTE INTO R1
       MOVB R1,R3        MOVE TO R3
       SRL  R3,8         ALIGN TO RIGHT BYTE
       SETO R4           R4 = >FFFF
       LI   R2,DSRBUF    R2 POINTS TO BUFFER
DSRL2  INC  R0           R0=R0+1
       INC  R4           R4=R4+1
       C    R4,R3        DONE YET?
       JEQ  DSRL3        YES, GO ON
       BLWP @VSBR        NO, GET NEXT BYTE
       MOVB R1,*R2+      AND PUT IT IN BUFFER
       CB   R1,@PERIOD   WAS IT A PERIOD?
       JNE  DSRL2        NO, GET NEXT BYTE
DSRL3  MOV  R4,R4        R4=0?
       JEQ  DSRL10       YES, RETURN W/ERROR
       CI   R4,>0007     R4 GREATER THAN 7?
       JGT  DSRL10       YES, RETURN W/ERROR
       CLR  @>83D0       >83D0=0
       MOV  R4,@>8354    NAME LENGTH TO >8354
       INC  R4           R4=R4+1
       A    R4,@>8356    >8356 POINTS TO DATA AFTER NAME
       LWPI >83E0        USE GPL REGS
       CLR  R1           R1=0
       LI   R12,>0F00    R12 = BEGINNING OF DSR BLOCKS
DSRL4  MOV  R12,R12      CHECK FOR 0
       JEQ  DSRL04       YES, GO ON
       SBZ  >00          TURN CARD OFF
DSRL04 AI   R12,>0100    POINT TO NEXT DSR BLOCK
       CLR  @>83D0       >83D0=0
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       CI   R12,>2000    DONE?
       JEQ  DSRL9        YES, INCORRECT DEVICE NAME
       MOV  R12,@>83D0   STORE BLOCK AT >83D0
       SBO  >00          TURN CARD ON
       LI   R2,>4000     R2 POINTS TO BEGINNING OF DSR ROM
       CB   *R2,@VALID   CHECK FOR VALID CARD
       JNE  DSRL4        NOT ONE HERE, TRY NEXT BLOCK
       AI   R2,8         R2 POINTS TO DSR ENTRY FIELD
       JMP  DSRL6        SKIP OVER THE FIRST TIME THROUGH
DSRL5  MOV  @>83D2,R2    NEXT DEVICE FIELD TO R2
       SBO  >00          TURN CARD ON
DSRL6  MOV  *R2,R2       ENTRY FIELD POINTER TO R2
       JEQ  DSRL4        TRY NEXT BLOCK IF THIS IS LAST ONE
       MOV  R2,@>83D2    SAVE POINTER TO NEXT ENTRY
       INCT R2           POINT TO ENTRY ADR FOR THIS DEVICE
       MOV  *R2+,R9      MOVE TO R9
       MOVB @>8355,R5    LENGTH BYTE TO R5
       JEQ  DSRL8        GO IF ZERO
       CB   R5,*R2+      LENGTH THE SAME?
       JNE  DSRL5        NO, TRY NEXT DEVICE
       SRL  R5,8         YES, ALIGN COUNT TO RIGHT BYTE
       LI   R6,DSRBUF    R6 POINTS TO NAME BUFFER
DSRL7  CB   *R6+,*R2+    CHECK FOR MATCH & INC POINTERS
       JNE  DSRL5        NO MATCH, TRY NEXT DEVICE
       DEC  R5           COUNT -1
       JNE  DSRL7        TRY NEXT BYTE
DSRL8  INC  R1           R1=R1+1
       BL   *R9          BRANCH TO DSR ROM
       JMP  DSRL5        THIS INSTRUCTION IS SKIPPED!
       SBZ  >00          TURN CARD OFF
       LWPI REG2         USE PROGRAM REGISTERS
       MOV  R9,R0        R0 POINTS TO FLAG/STATUS BYTE
       BLWP @VSBR        GET STATUS
       SRL  R1,13        ALIGN ERROR BITS
       JNE  DSRL11       GO IF ERROR
       RTWP              RETURN NO ERROR
DSRL9  LWPI REG2         USE PROGRAM REGISTERS
DSRL10 CLR  R1           R1=0
DSRL11 SWPB R1           ERROR CODE TO RIGHT BYTE
       MOVB R1,*R13      PUT IN R0 OF CALLING PMG
       SOCB @MASK,R15    SET ERROR BIT
       RTWP              RETURN W/ERROR
*
*BEGINNING OF PROGRAM
*
SET    LWPI REG1            LOAD WS REG
       SETO @FLAG           SET FLAG
       LI   R0,>80EF        FOR LOW & HIGH
       MOVB R0,@LOW         LOWEST CHAR
       SWPB R0              NEXT BYTE
       MOVB R0,@HIGH        HIGHEST BYTE
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       LI   R0,>6080        SCREEN OFFSET
       MOVB R0,@OFFSET      SET OFFSET
       SWPB R0              NEXT BYTE
       MOVB R0,@MASK1       SET MASK FOR OFFSET CHARS
       LI   R0,>0400        PATTERN DESCRIPTOR TABLE
       MOV  R0,@PTABLE      IN PLACE
       JMP  DUMP01          CONTINUE
CART   LWPI REG1            LOAD WS REG
       SETO @FLAG           SET FLAG
       SETO R0              R0=>FFFF
       MOVB R0,@HIGH        SET HIGH BYTE
       INC  R0              R0=0
       MOVB R0,@LOW         SET LOW BYTE
       MOVB R0,@OFFSET      CLEAR OFFSET
       MOVB R0,@MASK1       CLEAR MASK FOR CHARS ABOVE >80
       LI   R0,>0800        PATTERN DESCRIPTOR TABLE
       MOV  R0,@PTABLE      IN PLACE
       JMP  DUMP01          CONTINUE
DUMP   LWPI REG1             LOAD WS REG
       CLR  @FLAG            CLEAR FLAG
DUMP01 SETO R0                RESET
       MOVB R0,@TAB           TAB
       INCT R0
       MOV  R0,@GRPNUM       GRAPHICS COUNT FOR NORMAL DUMP
       CLR  @INVERT          RESET
       CLR  @DOUBLE          PROGRAM
       CLR  @ROTATE          FLAGS
****************************
* GET PARAMETERS FROM LINK *
****************************
       MOVB @>8312,R3       # OF ARG. TO R3
       SRL  R3,8            ALIGN TO RIGHT
       MOV  R3,R3           TEST FOR ZERO
       JEQ  TABSET          NO ARGUMENTS
       LI   R7,>8300        ARGUMENT LIST
ARG01  LI   R6,16           OFFSET
       CI   R3,3            MAKE SURE ONLY
       JL   ARG02               TWO ARGUMENTS
       LI   R3,2
ARG02  MOV  @>8310,R0       STACK POINTER TO R0
       A    R6,R0           ADJUST
       LI   R1,DSRBUF       BUFFER POINTER TO R1
       LI   R2,8            BYTE COUNT
       BLWP @VMBR           READ STACK ENTRY
       MOVB *R7,R0          IDENT BYTE TO RO
       SRL  R0,8            ALIGN
       JEQ  NUMEXP          NUMERIC EXPRESSION
       AI   R1,4            POINT TO VALUE POINTER
       CI   R0,2            NUMERIC VARIABLE?
       JEQ  NUMVAR          YES
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       CI   R0,4            CHECK FOR >4
       JLT  STRING          MUST BE STRING
       JMP  ARG09           BAD ARGUMENT
NUMEXP MOVB @1(R1),R4       FIRST WORD TO R4
       SWPB R4
       MOVB *R1,R4
       MOV  R4,R4           CHECK FOR ZERO
       JNE  ARG03           N0
       MOVB @ZERO,@TAB      SET TAB TO ZERO
       JMP  ARG09           THROUGH WITH THIS ONE
ARG03  SRL  R4,8            GET EXP
       CI   R4,>0040        EXP ONE?
       JNE  ARG09           NO, FORGET THIS ONE
       INC  R1              POINT TO NUMBER
       MOVB *R1,@TAB        MOVE TO TAB POINTER
       JMP  ARG09           GET NEXT ONE
NUMVAR MOV  *R1,R1          VALUE POINTER TO R1
       JMP  NUMEXP          GET VALUE
STRING MOV  *R1+,R0         STRING POINTER TO R0
       MOV  *R1,R2          BYTE COUNT TO R2
       CI   R2,9            CHECK FOR GREATER THAN 8
       JL   ARG04           IT'S OK
       LI   R2,8            MAKE IT OK
ARG04  LI   R1,DSRBUF       R1 POINTS TO BUFFER
       BLWP @VMBR           READ STRING TO BUFFER
ARG08  MOVB *R1,R9          BYTE TO R9
       SRL  R9,8            ALIGN
       CI   R9,73           IS IT "I"?
       JNE  ARG05           NO
       SETO @INVERT         YES, SET FLAG
       JMP  ARG07           GO ON
ARG05  CI   R9,82           IS IT "R"?
       JNE  ARG06           NO
       MOV  @ROTATE,@ROTATE ALREADY SET?
       JNE  ARG07           YES, SKIP IT
       SETO @ROTATE         YES, SET FLAG
       LI   R15,>C000       GRAPHICS COUNT
       MOV  R15,@GRPNUM     MOVE INTO POSITION
       JMP  ARG07           GO ON
ARG06  CI   R9,68           IS IT "D"?
       JNE  ARG07           NO
       SETO @DOUBLE         YES, SET FLAG
       SETO @ROTATE         ASSURE ROTATED IF DOUBLE
       LI   R15,>8001       GRAPHICS COUNT FOR DOUBLE
       MOV  R15,@GRPNUM     INTO POSITION
ARG07  INC  R1              INC POINTER
       DEC  R2              COUNT -1
       JNE  ARG08           DO AGAIN IF NOT FINISHED
ARG09  DEC  R3              DEC ARG. COUNTER
       JEQ  TABSET          THAT'S ALL
       AI   R6,8            POINT TO NEXT ENTRY
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       INC  R7              IDENT POINTER +1
       JMP  ARG02           DO IT AGAIN
*******************
* SET TAB SPACING *
*******************
TABSET SETO R0              R0=>FFFF
       CB   @TAB,R0         HAS TAB BEEN SET?
       JNE  TAB02           YES, GO ON
       C    R0,@DOUBLE      DOUBLE FLAG SET?
       JNE  TAB00           NO, TRY NEXT ONE
       MOVB @DUBTAB,@TAB    SET TAB
       JMP  TAB02           CONTINUE
TAB00  C    R0,@ROTATE      ROTATED DUMP?
       JNE  TAB01           REGULAR DUMP
       MOVB @ROTTAB,@TAB    SET TAB
       JMP  TAB02           CONTINUE
TAB01  MOVB @REGTAB,@TAB    SET TAB
TAB02  MOV  @FLAG,@FLAG     SEE WHERE WE STARTED
       JEQ  BEGIN           CAME FROM CALL LINK("DUMP")
       CLR  @FLAG           RESET FLAG
       B    @EXIT01         CAME FROM CALL LINK("SET") OR ("CART")
       COPY "DSK1.DUMP_MAIN"  GET MAIN PROGRAM BODY
* ENTRY POINT FROM LOAD. ASSURES PROGRAM
* WILL SERVICE ANY OTHER INTERRUPT
* ROUTINE ALREADY IN MEMORY.
*
ISR    DATA 0            SPACE TO SAVE OTHER ROUTINES ADDRESS
ISR1   DATA 0            SPACE TO SAVE RUN TIME ISR
CKISR  MOV  @>83C4,@ISR  SAVE ADDRESS
       LI   R0,DELAY     DELAY FOR ONE SECOND
       MOV  R0,@>83C4    TO VECTOR
       B    @>0070       BACK TO BASIC
CNTR   DATA 60           60 COUNTS=1 SEC
DELAY  DEC  @CNTR        SUB ONE
       JNE  DELAY1       NOT DONE
       LI   R0,DIRENT    ISR ROUTINE
       MOV  R0,@>83C4    TO VECTOR
DELAY1 RT                RETURN
ENDPMG EQU  $            LABEL FOR PMG END ADDRESS
       AORG GPLWS+22     GPL REG 11
       DATA CKISR        MAKE THIS SUCKER AUTO EXECUTE!
       END
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Disk 17. Contents of File DUMP_MAIN

* SCREEN DUMP VERSION 3 MAIN CODE
* A FREE, PUBLIC DOMAIN PROGRAM
* BY DANNY MICHAEL, FLORENCE, AL
********************************
* SCREEN DUMP CODE BEGINS HERE *
********************************
******************************************
* THIS SECTION OF CODE IS FOR FCTN 0     *
* OUTPUT, AND WAS WRITTEN BY D.C. WARREN *
* OF POMONA, CA. MY THANKS TO HIM FOR    *
* THIS MOST USEFUL MODIFICATION!         *
******************************************
DIRENT LWPI REG1         LOAD REGISTERS
       MOV  @FRSTHI,R0   GET FIRST AVAIL ADDRESS
       CI   R0,ENDPMG    COMPARE WITH END OF PROGRAM
       JL   QUIT         CALL INIT HAS BEEN DONE
       LI   R12,>24      LOAD 9901 KBD COL BASE
       CLR  R0           R0=0
       LDCR R0,3         SET KBD TO SCAN COL 0
       LI   R12,>6       LOAD 9901 KBD ROW BASE
       STCR R0,8         READ KBD ROW
       CI   R0,>EF00     IS FCTN KEY PRESSED?
       JNE  DIREN1       NO!
       LI   R12,>24      LOAD 9901 KBD COL BASE
       LI   R0,>0500
       LDCR R0,3         SET KBD TO SCAN COL
       LI   R12,>6       LOAD 9901 KBD ROW BASE
       STCR R0,8         READ KBD ROW
       CI   R0,>F700     IS ZERO KEY PRESSED?
       JEQ  BEGIN        YES!
DIREN1 LWPI GPLWS        GPL REGISTERS
       MOV  @ISR,R0      NO MATCH, CHECK FOR ANOTHER ISR
       JEQ  DIREN3       NO OTHER ISR
       B    *R0          GO TO OTHER ROUTINE
DIREN3 RT                RETURN TO BASIC
QUIT   MOV  @ISR,@>83C4  RESTORE ADDRESS
       LWPI GPLWS        LOAD GPL REGISTERS
       RT                AND RETURN
**************************
* INITIALIZATION ROUTINE *
**************************
BEGIN  MOV  @>83C4,@ISR1 SAVE VECTOR
       CLR  @>83C4       CLEAR ISR HOOK
       LWPI REG1         SET REGISTER POINTER
       LI   R1,>834A     R1 POINTS TO FAC
       LI   R2,GPLBUF    R2 POINTS TO BUFFER
       LI   R3,>5B       R3 = WORD COUNT
MOVE   MOV  *R1+,*R2+    MOVE WORD & INC POINTERS
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       DEC  R3           COUNT -1
       JNE  MOVE         LOOP IF NOT DONE
       LI   R0,PABLOC    R0 POINTS TO PAB SPACE IN VDP RAM
       LI   R1,PABBUF    R1 POINTS TO RAM BUFFER
       LI   R2,212       R2 = BYTE COUNT
       BLWP @VMBR        MOVE TO BUFFER
       MOVB @GRMRA,@GROMSV    MOVE GROM
       NOP                    ADDRESS TO
       MOVB @GRMRA,@GROMSV+1  GROMSV
       DEC  @GROMSV         CORRECT ADDRESS
*************************
* SET UP PAB IN VDP RAM *
*************************
MAKPAB LI   R0,PABLOC    R0 POINTS TO PAB ADDRESS
       LI   R1,PDATA     R1 POINTS TO PAB DATA
       LI   R2,42        R2 IS BYTE COUNT. CHANGE IF YOU CHANGE DEVICE NAME.
       BLWP @VMBW        WRITE TO VDP
*
* OPEN FILE
*
       MOVB @OPEN,R1     OPEN BYTE TO R1
       LI   R0,PABLOC    R0 POINTS TO PAB
       BLWP @VSBW        WRITE OPCODE
       LI   R8,PABLOC+9  R8 POINTS TO LENGTH BYTE
       MOV  R8,@PNTR     PUT IT IN POSITION
       MOV  R8,@SVPNTR   AND SAVE IT
       BLWP @DSRLNK      SEND TO PERIPHERAL CARD
       DATA 8
       JNE  START        GO IF NO ERROR
       B    @ERROR1      GO IF ERROR
*
* SETUP DATA TO BUFFER
*
START  LI   R0,BUFFER    POINT TO PRINT BUFFER
       LI   R1,SETUP     SETUP CODE
       LI   R2,7         BYTE COUNT
       BLWP @VMBW        WRITE TO BUFFER
       A    R2,R0        BUFFER END TO R0
       MOV  R0,@BPNTR    AND TO POINTER
       BL   @NEW2        NEW LINE DATA TO BUFFER
*
* BEGIN ACTUAL DUMP CODE
*
       SETO R0
       C    @ROTATE,R0
       JNE  LOOP0
       B    @TURN
*******************************
* THIS SECTION OF CODE IS FOR *
* A REGULAR SCREEN DUMP.      *
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*******************************
LOOP0  SETO @SPNTR       SPNTR = >FFFF
LOOP4  MOV  @SPNTR,R0    POINTER TO R0
       INC  R0           POINTER +1
       CI   R0,>0300     ENOUGH?
       JEQ  DID          YES
       BL   @CHRPAT      GET PATTERN
*******************************************************
* AT THIS POINT, THE PATTERN FOR THE CHARACTER TO BE  *
* PRINTED IS IN BUF1. THE CODE BETWEEN LOOP5 AND DONE *
* CONVERTS THIS INTO GRAPHICS CODES FOR EPSON/GEMINI  *
* TYPE PRINTERS. (THIS CODE IS PUT INTO BUF2.)        *
* FOR OTHER TYPES OF PRINTERS, THE ROUTINE HERE WILL  *
* NEED TO BE MODIFIED.                                *
*******************************************************
LOOP5  LI   R3,>0080     MASK FOR LEFT BIT
       LI   R5,BUF2      BUFFER FOR CONVERTED CHAR
LOOP3  MOV  R3,R3        R3=0?
       JEQ  DONE         YES
       LI   R4,8         R4=8
       LI   R6,>8000     MASK
       LI   R1,BUF1      POINT TO PATTERN BUFFER
       CLR  R2           R2=0
LOOP2  MOVB *R1+,R8      SCREEN BYTE TO R8
       SRL  R8,8         ALIGN TO RIGHT BYTE
       COC  R3,R8        TEST BIT
       JNE LOOP1         NO MATCH
       SOCB R6,R2        MATCH, ADD COUNT
LOOP1  SRL  R6,1         MOVE MASK BIT TO RIGHT
       DEC  R4           COUNT -1
       JNE  LOOP2        DO AGAIN
       MOV  @INVERT,@INVERT CHECK INVERT FLAG
       JEQ  NOTINV          NO, GO ON
       INV  R2              YES, INVERT
NOTINV MOVB R2,*R5+      MOVE TO BUF2
       SRL  R3,1         MOVE MASK BIT
       JMP  LOOP3        AND DO AGAIN
DONE   LI   R2,8         FOR MOVBUF ROUTINE
       BL   @MOVBUF      MOVE TO PRINT BUFFER
       MOV  @SPNTR,R9    SCREEN LOCATION TO R9
       COC  @F,R9        MASK FOR MID OR END LINE
       JNE  LOOP4        NO, GET NEXT CHAR
       BL   @PRINT       YES, SEND TO PRINTER
       LI   R0,BUFFER    VDP PRINT BUFFER
       MOV  R0,@BPNTR    SAVE IT
       MOV  @SPNTR,R9    SCREEN LOCATION TO R9
       COC  @SXTEEN,R9   MASK FOR END OF LINE
       JNE  LOOP4        NO
       BL   @NEWLIN      SEND NEW LINE DATA
       JMP  LOOP4        DO AGAIN
DID    LI   R0,BUFFER    VDP PRINT BUFFER
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       LI   R1,RESET     RESET DATA
       LI   R2,4         BYTE COUNT
       BLWP @VMBW        WRITE IT
       A    R2,R0        BUMP POINTER
       MOV  R0,@BPNTR    SAVE IT
       BL   @PRINT       SEND TO PRINTER
       B    @EXIT        RETURN
*********************************
* PRINT SUBROUTINE              *
*   SENDS PAB BUFFER TO PRINTER *
*********************************
PRINT  LI   R0,PABLOC    BEGINNING OF PAB
       MOVB @WRITE,R1    WRITE OPCODE TO R1
       BLWP @VSBW        ON TO PAB
       LI   R0,BUFFER    POINT TO VDP PRINT BUFFER
       S    R0,@BPNTR    GET BYTE COUNT
       MOVB @BPNTR+1,R1   INTO R1
       LI   R0,COUNT     POINT TO COUNT BYTE IN PAB
       BLWP @VSBW        WRITE IT
       MOV  @SVPNTR,@PNTR RESTORE POINTER TO NAME END
       BLWP @DSRLNK      PRINT IT
       DATA 8
       JEQ  ERROR1       GO ON ERROR
       B    *R11         RETURN
******************
* ERROR ROUTINE  *
******************
ERROR1 LI   R3,MESG2        POINT TO MESSAGE
       LI   R0,738          LAST LINE ON SCREEN
       MOVB *R3+,R2         BYTE COUNT TO R2
       SRL  R2,8            ALIGN
ERROR3 MOVB *R3+,R1         MOVE BYTE TO R1
       AB   @OFFSET,R1      ADD OFFSET
       BLWP @VSBW           WRITE IT!
       DEC  R2              COUNT -1
       JEQ  EXIT            DONE
       INC  R0              NEXT SCREEN LOCATION
       JMP  ERROR3          GET NEXT CHARACTER
******************************************
* EXIT ROUTINE, RESTORES ALL USED MEMORY *
*               AND CLOSES FILE          *
******************************************
EXIT   LI   R0,PABLOC       R0 POINTS TO OPCODE BYTE
       MOVB @CLOSE,R1       CLOSE OPCODE
       BLWP @VSBW           WRITE IT
       MOV  @SVPNTR,@PNTR   RESTORE LENGTH POINTER
       BLWP @DSRLNK         CLOSE FILE
       DATA 8
       MOVB @GROMSV,@GRMWA  RESTORE
       NOP
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       MOVB @GROMSV+1,@GRMWA  GROM ADDRESS
       LI   R0,PABLOC       R0 POINTS TO PAB SPACE IN VDP RAM
       LI   R1,PABBUF       R1 POINTS TO RAM BUFFER
       LI   R2,212          R2 = BYTE COUNT
       BLWP @VMBW           MOVE FROM BUFFER
       LI   R1,GPLBUF       R1 POINTS TO BUFFER
       LI   R2,>834A        R2 POINTS TO FAC
       LI   R3,>5B          R3 = WORD COUNT
MOVE1  MOV  *R1+,*R2+       MOVE WORD & INC POINTERS
       DEC  R3              COUNT -1
       JNE  MOVE1           LOOP IF NOT DONE
       MOV  @ISR1,@>83C4    RESTORE VECTOR
EXIT01 CLR  R0              R0=0
       MOVB R0,@STATUS      CLEAR GPL STATUS BYTE
       MOV  @FLAG,@FLAG     FIND OUT WHERE PMG CALLED FROM
       JEQ  EXIT02          CALLED FROM BASIC
       CLR  @FLAG           CLEAR FLAG
       LIMI 2               RESTART INTERRUPTS
       RTWP                 CALLED WITH INTERRUPT SWITCH
EXIT02 LWPI GPLWS           RESTORE REGISTER POINTER
       RT                   RETURN TO BASIC
*****************************************
* SUBROUTINE NEWLINE                    *
* SENDS NEW LINE DATA TO BUFFER         *
* ASSUMES BPNTR POINTS TO END OF BUFFER *
*****************************************
NEWLIN MOV  @DOUBLE,@DOUBLE  CHECK FOR DOUBLE
       JEQ  NEW02        NO DOUBLE
       MOV  R10,R10      FIRST PASS?
       JEQ  NEW2         YES, CONTINUE
       JMP  NEW03        NO, BETTER CHECK LOCATION
NEW02  MOV  @ROTATE,@ROTATE  CHECK FOR TURN
       JEQ  NEW01
NEW03  MOV  @SPNTR,R0    LOCATION POINTER
       CI   R0,-1        END OF SCREEN?
       JNE  NEW2         NO
       B    *R11         YES, RETURN
NEW01  MOV  @SPNTR,R0    LOCATION POINTER TO R0
       CI   R0,>02FF     END?
       JNE  NEW2         NO
       B    *R11         YES,RETURN
NEW2   CLR  @>8374       SETUP FOR KEYSCAN
       BLWP @KSCAN       CALL KEY
       MOVB @>8375,R0    GET KEY #
       SRL  R0,8         ALIGN
       CI   R0,15        ESCAPE?
       JNE  NEW4         NO
       B    @DID         YES, RETURN
NEW4   MOV  @BPNTR,R0    END OF BUFFER TO R0
       LI   R1,CRLF      POINT TO DATA
       LI   R2,2         BYTE COUNT
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       BLWP @VMBW        WRITE TO BUFFER
       INCT R0           BUMP POINTER
       MOVB @TAB,R2      BYTE COUNT
       SRL  R2,8         ALIGN
       DEC  R2           ADJUST
       CI   R2,1         CHECK FOR
       JLT  NEW3           LESS THAN 1
       LI   R1,>2000     SPACE IN LEFT BYTE
NEW1   BLWP @VSBW        WRITE SPACE TO BUFFER
       INC  R0           BUMP POINTER
       DEC  R2           COUNT -1
       JNE  NEW1         LOOP
NEW3   LI   R1,CRLF+2    POINT TO DATA
       LI   R2,4         BYTE COUNT
       BLWP @VMBW        GRAPHICS DATA TO BUFFER
       A    R2,R0        ADJUST POINTER
       MOV  R0,@BPNTR    SAVE IT
NEW5   MOV  R11,R9       SAVE RETURN ADR
       BL   @PRINT       PRINT BUFFER
       LI   R0,BUFFER    POINT TO BEGIN BUFFER
       MOV  R0,@BPNTR    RESTORE POINTER
       B    *R9          RETURN
**********************************
* CHARPAT ROUTINE -              *
* GETS THE PATTERN FOR THE CHAR- *
* ACTER POINTED TO BY R0, AND    *
* PUTS IT IN BUF1.               *
**********************************
CHRPAT MOV  R0,@SPNTR    SAVE POINTER
       CLR  R1           R1=0
       BLWP @VSBR        GET BYTE FROM SCREEN
       CB   R1,@LOW      LESS THAN SPACE CHAR?
       JL   SPACE        YES
       CB   R1,@HIGH     HIGHER THAN CHAR 143?
       JH   SPACE        YES, PRINT SPACE
       SZCB @MASK1,R1    STRIP OFFSET
       SRL  R1,5         MULTIPLY BY 8
       A    @PTABLE,R1   FIND PROPER TABLE ADDRESS
       MOV  R1,R0        PUT IT IN R0
       LI   R1,BUF1      POINT TO RAM BUFFER
       LI   R2,8         BYTE COUNT
       BLWP @VMBR        GET PATTERN FOR CHARACTER
       B    *R11         RETURN
SPACE  LI   R0,ZERO      POINT TO BUFFER OF ZEROS
       LI   R1,BUF1      R1 POINTS TO BUFFER
       LI   R2,4         WORD COUNT
SPACE1 MOV  *R0+,*R1+    MOVE & INC POINTERS
       DEC  R2           COUNT -1
       JNE  SPACE1       DO AGAIN IF NOT 0
       B    *R11         PRINT IT
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************************************
* THIS ROUTINE MOVES BUF2 TO VDP   *
* PRINT BUFFER AND ADJUSTS POINTER *
************************************
MOVBUF MOV  @BPNTR,R0    POINTER TO R0
       LI   R1,BUF2      RAM BUFFER
       BLWP @VMBW        WRITE TO VDP PRINT BUFFER
       A    R2,R0        NEW POINTER
       MOV  R0,@BPNTR    SAVE IT
       B    *R11         RETURN
**********************************
* THIS CODE IS FOR A ROTATED DUMP*
**********************************
TURN   CLR  R10          FOR DOUBLE ROUTINE
       LI   R8,1          "    "       "
       LI   R0,736       LOWER LEFT CORNER
TURN99 MOV  R0,@SPNTR1   SAVE IT
TURN00 MOV  R0,@SPNTR    AGAIN
       JLT  TURN06       GO IF LESS THAN TOP OF SCREEN
       BL   @CHRPAT      GET PATTERN
*******************************************************
* AT THIS POINT, THE PATTERN FOR THE CHARACTER TO BE  *
* PRINTED IS IN BUF1. THE CODE IN THE NEXT 9 LINES    *
* CONVERTS THIS INTO GRAPHICS CODES FOR EPSON/GEMINI  *
* TYPE PRINTERS. (THIS CODE IS PUT INTO BUF2.)        *
* FOR OTHER TYPES OF PRINTERS, THE ROUTINE HERE WILL  *
* NEED TO BE MODIFIED.                                *
*******************************************************
       LI   R1,BUF1+7    POINT TO END OF BUFFER
       LI   R2,BUF2      CONVERTED BUFFER
TURN01 MOVB *R1,R3       GET BYTE IN R3
       MOV  @INVERT,@INVERT  CHECK FLAG
       JEQ  TURN02       NOT SET
       INV  R3           INVERT PATTERN
TURN02 MOVB R3,*R2+      MOVE
       DEC  R1           DEC POINTER
       CI   R1,BUF1      CHECK FOR END
       JHE  TURN01       LOOP
       LI   R2,8         BYTE COUNT FOR MOVBUF
       MOV  @DOUBLE,@DOUBLE  DOUBLE SIZE?
       JEQ  TURN2A       NO, GO ON
       BL   @MAKDUB      DO A DOUBLE SIZE CHAR
TURN2A BL   @MOVBUF      WRITE TO BUFFER
       MOV  @SPNTR,R0    SCREEN POS TO R0
       CI   R0,415       CHECK FOR MIDLINE
       JGT  TURN03       NOT THERE YET
       CI   R0,384       CHECK FOR LESS THAN MID
       JLT  TURN03       YES, GO ON
TURN06 BL   @NEW5        TIME TO PRINT 1/2 LINE
       MOV  @SPNTR,R0    GET POS INTO R0
       JLT  TURN04       NEW LINE IF LESS THAN 0
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TURN03 AI   R0,-32       BUMP UP ONE LINE
       JMP  TURN00       LOOP
TURN04 BL   @NEWLIN      SEND NEW LINE DATA
       MOV  @SPNTR1,R0   LAST POS ON BOTTOM LINE
       MOV  @DOUBLE,@DOUBLE   CHECK FOR DOUBLE SIZE
       JEQ  TURN08       NO
       MOV  R10,R10      WHICH PASS?
       JEQ  TURN07       FIRST
TURN08 INC  R0           NEXT SPOT
TURN07 XOR  R8,R10       FLIP PASS CHECKER
       CI   R0,767       END OF PAGE?
       JGT  TURN05       YES
       JMP  TURN99       LOOP
TURN05 B    @DID         FINISH UP
****************************************
* THIS ROUTINE MAKES DOUBLE SIZE CHARS *
****************************************
MAKDUB LI   R1,BUF1      DESTINATION
       LI   R2,BUF2      SOURCE
       LI   R3,4         WORD COUNT
MAKD01 MOV  *R2+,*R1+      MOVE BUF2
       DEC  R3             BACK TO
       JNE  MAKD01         BUF1
       LI   R1,BUF1      SOURCE
       LI   R2,BUF2      DESTINATION
       LI   R3,8         BYTE COUNT
MAKD02 LI   R4,>8000     BIT SETTER
       MOV  R4,R5        BIT CHECKER
       LI   R9,4         BIT COUNT
       MOVB *R1+,R6      BYTE TO R6
       CLR  R7           DESTINATION BYTE
       MOV  R10,R10      CHECK FOR FIRST PASS
       JEQ  MAKD03       YEP, FIRST TIME FOR THIS CHAR
       SLA  R6,4         GET DATA FOR SECOND TIME
MAKD03 COC  R5,R6        THIS BIT SET?
       JNE  MAKD04       NO
       SOCB R4,R7        SET THIS BIT
       SRL  R4,1         SHIFT SETTER
       SOCB R4,R7        SET NEXT ONE
       SRL  R4,1         SHIFT AGAIN
       JMP  MAKD05       SKIP A LITTLE
MAKD04 SRL  R4,2         SHIFT SETTER
MAKD05 SRL  R5,1         SHIFT CHECKER
       DEC  R9           COUNT -1
       JNE  MAKD03       BIT LOOP
       MOVB R7,*R2+      MOVE BYTE TO BUFFER
       MOVB R7,*R2+      TWICE
       DEC  R3           BYTE COUNT -1
       JNE  MAKD02       BYTE LOOP
       LI   R2,16        FOR MOVBUF ROUTINE
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       B    *R11         RETURN
******************************************
* THANKS TO C.J. DALY OF NEW CARROLLTON, *
* MD FOR THE FOLLOWING ROUTINE TO        *
* DEBOUNCE THE LOAD INTERRUPT SWITCH     *
******************************************
INTRPT CLR  @>FFFC       DISARM SWITCH
       LIMI 0            DISABLE INTERRUPTS
       LWPI REG1         LOAD WS REG
       CLR  R0           R0=0
INT01  DEC  R0           COUNT-1
       JNE  INT01        LOOP WHILE SWITCH SETTLES
       STWP R0           GET WS LOCATION
       MOV  R0,@>FFFC    REARM SWITCH
**********************
       SETO @FLAG        SET FLAG
       B    @BEGIN       START PROGRAM
       AORG >FFFC        SETUP FOR INT SWITCH
       DATA REG1,INTRPT
       RORG
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Disk 18. Fast-Term

9HUVLRQ������ $XWKRU��3DXO�&KDUOWRQ
5HTXLUHV��;%�RU�($ /DQJXDJH��$/ 8SGDWHG����������

7KH�GHILQLWLYH�WHUPLQDO�HPXODWRU�SURJUDP��6XSSRUWV�;PRGHP��7(,,��DQG�$6&,,�ILOH�WUDQVIHUV��SULQW
VSRROLQJ��FORFN�DQG�PRUH��$�7,�FODVVLF�

dskdir. v2.0. 12-dec-96
Disk name               = FAST-TERM
Sectors total           = 360
Sectors used            = 324
Sectors available       = 34
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 BBS           2 DIS/VAR 80   >022 001
002 >003 CHARA1        9 PROGRAM      >023 008
003 >004 DEFAULT      24 PROGRAM      >02b 023
004 >005 FAST-TE2     25 DIS/FIX 80   >042 024
005 >006 FAST-TERM    70 DIS/FIX 80   >05a 069
006 >007 FAST-XMD     28 DIS/FIX 80   >09f 027
007 >008 LOAD          9 PROGRAM      >0ba 001 >153 007
008 >009 LOAD1         2 PROGRAM      >0bb 001
009 >00a READ*THIS!   84 DIS/VAR 80 Y >0bc 083
010 >00b READ-ME       5 DIS/VAR 80   >10f 004
011 >00c UTIL1        33 PROGRAM      >113 032
012 >00d UTIL2        33 PROGRAM      >133 032
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Disk 18. Contents of File BBS

X<
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Disk 18. Contents of File READ*THIS!

THE FAST TERMINAL PROGRAM

�&��������3DXO�&KDUOWRQ
�����3LQHKXUVW�&W�
&KDUORWWHVYLOOH��9$������

3URJUDP�FDQ�EH�SXUFKDVHG�E\�VHQGLQJ�����FKHFN�RU�PRQH\�RUGHU�WR�DGGUHVV�DERYH�

3HUVRQV�ZDQWLQJ�VRXUFH�FRGH�PXVW�KDYH�DW�OHDVW�����VHFWRUV�SHU�GLVN��WHOO�PH�ZKDW�IRUPDW��RU�VHQG�DQ
H[WUD�GLVN�WR�PH�

&KDUJHV� �������IRU�SURJUDP�
�������IRU�PH�WR�SURYLGH�GLVN�DQG�PDLOHU
�������IRU�XSGDWHV��MXVW�VHQG�PH�D�OHWWHU�VD\LQJ�WKDW�\RX�ZDQW�XSGDWH�

Instructions for use

�� <RX�PXVW�KDYH��(GLWRU�$VVHPEOHU��0LQL�0HPRU\��7,�:ULWHU��RU�([WHQGHG�%DVLF�
�� <RX�PXVW�KDYH�D�'LVN�&RQWUROOHU�FDUG�
�� <RX�PXVW�KDYH���.�RI�H[SDQVLRQ�PHPRU\�
�� 7R�XVH�WKH�SULQWHU�VSRROHU�IHDWXUH�\RX�FXUUHQWO\�PXVW�KDYH�D�3,2�LQWHUIDFH�PDQXIDFWXUHG�E\�7,�

$[LRP��3DUDOOD[���&RU&RPS��RU�0\DUF��7KH�VSRROHU�KDV�EHHQ�WHVWHG�ZLWK�WKHVH�GHYLFHV�DQG�PLJKW
QRW�ZRUN�ZLWK�RWKHUV�

7R�ORDG�IURP�([WHQGHG�%DVLF�

�� 7XUQ�FRPSXWHU�RII�
�� 3ODFH�([WHQGHG�%DVLF�FDUWULGJH�LQWR�WKH�FDUWULGJH�VORW�
�� 7XUQ�FRPSXWHU�RQ�DQG�JR�WR�([WHQGHG�%DVLF�
�� 7\SH��&$//�,1,7��WKHQ�SUHVV�ENTER�
�� 7\SH��&$//�/2$'��'6.��)$67�/2$'��
�� 7KHQ�� &$//� /,1.��7(50���� <RX� PD\� HYHQ� GR� WKLV� IURP� D� SURJUDP� \RX� KDYH� ZULWWHQ

�3+21(�',$/(5��HWF��

7R�ORDG�ZLWK�(GLWRU�$VVHPEOHU�RU�7,�:ULWHU�PHQX�

�� 7XUQ�FRPSXWHU�RII�
�� 3ODFH�(GLWRU�$VVHPEOHU�RU�7,�:ULWHU�FDUWULGJH�LQ�WKH�FDUWULGJH�VORW�
�� 7XUQ�FRPSXWHU�RQ�DQG�JR�WR�WKH�FDUWULGJH�PDLQ�PHQX�
�� 6HOHFW��581�352*5$0�),/(������IURP�(�$�RU��87,/,7<������IURP�7,�:ULWHU�
�� 3UHVV�ENTER��1R�IXUWKHU�W\SLQJ�LV�QHFHVVDU\��
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7R�ORDG�IURP�0LQL�0HPRU\�

�� 7XUQ�FRPSXWHU�RII�
�� 3ODFH�0LQL�0HPRU\�FDUWULGJH�LQWR�FDUWULGJH�VORW�
�� 7XUQ�FRPSXWHU�RQ�DQG�JR�WR�0LQL�0HPRU\�PHQX�
�� 3UHVV�3��5(�,1,7,$/,=(�
�� 3UHVV�FCTN 6 (PROC'D)
�� 3UHVV�1���/2$'�$1'�581��
�� 7\SH��'6.��)$67�/2$'�ENTER�

)DVW�7HUP�QRZ�DWWHPSWV�WR�ILQG�WKH�ILOH�'6.��&+$5$���WKH�7,�:ULWHU�UHSODFHPHQW�FKDUDFWHU�VHW�

<RX�DUH�QRZ�LQ�WKH�SURJUDP��7KH�SURJUDP�KDV�DXWR�UHSHDW�RQ�DOO�NH\V�

(QWHU�WKH�QDPH�RI�D�SDUDPHWHU�ILOH�\RX�KDYH�FUHDWHG�ZLWK�WKH�SURJUDP�'()$8/7�RU�KLW�ENTER�WR�FKRRVH
WKH�IROORZLQJ�GHIDXOWV�

���� %DXG�UDWH�IRU�WKH�PRGHP�
(9(1 3DULW\�IRU�WKH�PRGHP�
3,2�� 3ULQWHU�VSRROHU���3,2���RQ�7,�56����FDUG���QRW�&RU&RPS��
56����� 6HULDO�SRUW�WR�EH�XVHG�E\�PRGHP�
)8// 'XSOH[��DXWR�HFKR�RI�NH\V�\RX�W\SH�LV�2))��
2)) /RJ�ILOH�LV�QRW�RQ�ZKHQ�\RX�HQWHU�)DVW�7HUP�
2)) 3ULQWHU�VSRROHU�LV�RII�ZKHQ�\RX�HQWHU�)$67�7(50�
2)) 7KHUH�LV�QR�OLQHIHHG�VHQW�DIWHU�DQ�ENTER�LQ�ILOH�VHQG�
:+,7( 7H[W�FRORU�
'.��%/8( 6FUHHQ�FRORU�
�� 6FUHHQ�ZLGWK�
'6.��6(66,21 )LOH�WR�ORJ�WR�

COMMUNICATIONS

7KHUH�DUH�VHYHUDO�SDUDPHWHUV�WKDW�QHHG�WR�EH�FRQILJXUHG�WR�ZRUN�ZLWK�WKH�V\VWHP�\RX�DUH�FDOOLQJ��EDXG
UDWH��SDULW\��DQG�GXSOH[�

7KH�EDXG�UDWH�PXVW�EH�VHW�WR�EH�WKH�VDPH�DV�ZKDW�WKH�RWKHU�V\VWHP�H[SHFWV��LW�PXVW�DOVR�EH�VHW�WR�D�UDWH
ZKLFK�\RXU�PRGHP�FDQ�KDQGOH��7KH�GHIDXOW�EDXG�UDWH�LV�������7KLV�LV�QRW�FRPSDWLEOH�ZLWK�D�ODUJH�QXPEHU
RI�PRGHPV��<RX�PXVW�VHW�\RXU�EDXG�UDWH�E\�SUHVVLQJ�CTRL 1��<RX�ZLOO�JR�WKURXJK�D�VHULHV�RI�EDXG�UDWHV
WKDW�)DVW�7HUP�KDQGOHV�

������!�������!�������!�������!��������!������!������!������!�����
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7KH�EDXG�UDWHV�IDVWHU�WKDQ������EDXG�DUH�QRW�\HW�XVHIXO�LQ�WHOH�FRPPXQLFDWLRQV��WKH\�DUH�PRVW�XVHIXO�WR
VRPHRQH�ZKR�ZLVKHV�WR�XVH�WKH�7,�DV�D�KDUG�ZLUHG�WHUPLQDO�IRU�DQRWKHU�FRPSXWHU���7KHUH�DUH�VRPH�&3�0
FDUGV�IRU�WKH�7,�WKDW�FRQQHFW�WR�WKH�7,�WKURXJK�WKH�VHULDO�SRUW��)DVW�7HUP�LV�YHU\�XVHIXO�IRU�WKRVH��

7KH�SDULW\�PXVW�EH�VHW�DOVR��&RQVXOW�WKH�VHUYLFH�\RX�ZLOO�EH�XVLQJ�WR�GHWHUPLQH�ZKDW�SDULW\�WKH\�H[SHFW�
7KH�VHUYLFH�ZLOO�DOVR�KDYH�D�VXJJHVWHG�QXPEHU�RI�GDWD�ELWV�WR�XVH��,Q�)DVW�7HUP��GDWD�ZLWK�(9(1�RU�2''
SDULW\�LV�DXWRPDWLFDOO\�6(9(1�ELWV��GDWD�ZLWK�121(�IRU�SDULW\�LV�DXWRPDWLFDOO\�(,*+7�ELWV��8VH�CTRL 3
WR�FKDQJH�WKH�SDULW\��+HUH�LV�WKH�VHTXHQFH�

(9(1��!�2''��!�121(��!�(9(1�

7KHUH�LV�DOVR�'83/(;��7KLV�FRQWUROV�KRZ�FKDUDFWHUV�\RX�W\SH�ZLOO�DSSHDU�RQ�\RXU�VFUHHQ��)8//�GXSOH[
PHDQV�WKDW�DQ\�FKDUDFWHU�\RX�W\SH�PXVW�EH�VHQW�EDFN�WR�\RX�E\�WKH�RWKHU�V\VWHP�EHIRUH�\RX�DFWXDOO\�VHH
LW��+$/)�GXSOH[�PHDQV�WKDW�WKH�RWKHU�V\VWHP�H[SHFWV�WKH�WHUPLQDO�\RX�DUH�XVLQJ��7,��ZLWK�)DVW�7HUP��WR
DXWRPDWLFDOO\�GLVSOD\�WKH�FKDUDFWHUV�DV�\RX�W\SH�WKHP��7KHUH�DUH�YHU\��YHU\�IHZ�V\VWHPV�DURXQG�ZKLFK
H[SHFW�\RX�WR�XVH�+$/)�GXSOH[��)DVW�7HUP
V�GHIDXOW�LV�)8//�GXSOH[��<RX�PD\�FKDQJH�WKH�GXSOH[�E\
SUHVVLQJ�FCTN SHIFT D��DOO�DW�WKH�VDPH�WLPH�

HARDCOPY

6322/(5���)DVW�7HUP�SURYLGHV�D�SULQWHU�VSRROHU�IHDWXUH��7KLV�PHDQV�WKDW�LI�\RX�KDYH�D�SULQWHU�\RX�PD\
LQVWUXFW�)DVW�7HUP�WR�VHQG�HYHU\WKLQJ�\RX�ZLOO�VHH�RQ�\RXU�VFUHHQ�WR�WKH�SULQWHU�DV�LW�LV�GLVSOD\HG�RQ�\RXU
VFUHHQ��7KH�VSRROHU�DOORZV�GDWD�WR�EH�GLVSOD\HG�RQ�\RXU�VFUHHQ�IDVWHU�WKDQ�WKH�SULQWHU�FDQ�SULQW�LW��WKH
SULQWHU�LV�DOORZHG�WR�EH�DV�PXFK�DV�������FKDUDFWHUV�EHKLQG�ZKDW�\RX�VHH�RQ�\RXU�VFUHHQ��,I�WKH�SULQWHU
GRHV�PDQDJH�WR�JHW�������EHKLQG��WKH�LQFRPLQJ�GDWD�ZLOO�QR�ORQJHU�EH�VHQW�WR�WKH�SULQWHU�DQG�)DVW�7HUP
ZLOO�JLYH�\RX�D�ZDUQLQJ�PHVVDJH�DQG�D�EHOO�WR�WHOO�\RX�WKDW�WKH�SULQWHU�LV�YHU\�IDU�EHKLQG��7KH�VSRROHU
HQDEOHV�\RX�WR�KDYH�D�FRPSOHWH�SULQW�RXW�RI�\RXU�ZKROH�VHVVLRQ�ZLWK�WKH�RWKHU�V\VWHP��6SRROHU�LV�HQDEOHG
E\�SUHVVLQJ�CTRL 2��<RX�PD\�GLVDEOH�WKH�VSRROHU�E\�SUHVVLQJ�CTRL 2�DJDLQ��:KHQ�\RX�GLVDEOH�WKH�VSRROHU
QR�PRUH�LQFRPLQJ�GDWD�ZLOO�EH�VHQW�WR�WKH�SULQWHU��GDWD�WKDW�WKH�SULQWHU�KDG�JRWWHQ�EHKLQG�RQ�ZLOO�VWLOO
FRQWLQXH�WR�SULQW�

6&5((1�'803���)DVW�7HUP�DOVR�SURYLGHV�D�VFUHHQ�GXPS�IHDWXUH��,I�\RX�KDYH�D�SULQWHU�\RX�PD\�SULQW
D�FRS\�RI�WKH�GDWD�ZKLFK�LV�RQ�WKH�VFUHHQ��3UHVV�FCTN 0�WR�IUHH]H�WKH�VFUHHQ��H[SODLQHG�ODWHU��WKHQ�SUHVV
FCTN SHIFT P��DOO�DW�WKH�VDPH�WLPH��$OO�RI�WKH�FKDUDFWHUV�RQ�WKH�VFUHHQ�ZLOO�EH�SODFHG�LQWR�WKH�VSRROHU�
WR�EH�SULQWHG�ZKHQ�WKH�SULQWHU�FDWFKHV�XS��<RX�PXVW�OHDYH�WKLV�IUHH]H�PRGH�EHIRUH�\RX�ZLOO�VHH�WKH�UHVW�RI
ZKDW�WKH�RWKHU�V\VWHP�ZDV�VHQGLQJ�\RX���SUHVV�FCTN 0�DJDLQ�
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HARDWARE

<RX�PXVW�WHOO�)DVW�7HUP�KRZ�\RX�KDYH�\RXU�KDUGZDUH�DWWDFKHG�

02'(0��7HOO�)DVW�7HUP�ZKLFK�VHULDO�SRUW�\RXU�PRGHP�LV�DWWDFKHG�WR�E\�SUHVVLQJ�CTRL 4��3UHVVLQJ�WKLV
NH\�WDNHV�\RX�WKURXJK�D�OLVW�RI�SRUWV�DYDLODEOH�IRU�WKH�PRGHP��6WRS�ZKHQ�\RX�JHW�WR�WKH�SRUW�WR�ZKLFK�\RXU
PRGHP�LV�DWWDFKHG�

35,17(5��7HOO�)DVW�7HUP�ZKLFK�SRUW�\RXU�SULQWHU�LV�DWWDFKHG�WR�E\�SUHVVLQJ�CTRL 6��WKLV�WDNHV�\RX
WKRXJK�D�OLVW�RI�SRUWV�DYDLODEOH�IRU�\RXU�SULQWHU��6WRS�ZKHQ�\RX�JHW�WR�WKH�ULJKW�RQH��7KH�GHIDXOW�LV�WKH�3,2
SRUW�RQ�WKH�7,�56����LQWHUIDFH��,I�\RX�KDYH�D�&RU&RPS�VHULDO�LQWHUIDFH�DQG�\RX�KDYH�D�SULQWHU�IRU�ZKLFK
\RX�VHQG�GDWD�WR�3,2��\RX�PXVW�VHOHFW�&RU&RPS�3,2�IURP�WKH�OLVW��QRW�3,2��,I�\RX�KDYH�DQ�$[LRP�3DUDOOD[
LQWHUIDFH��\RX�PXVW�FKRRVH�$[LRP�3,2�IRU�WKH�SULQWHU�WR�ZRUN��3HRSOH�ZLWK�VHULDO�LQWHUIDFHV�EXLOW�E\�\HW
DQRWKHU�PDQXIDFWXUHU�VKRXOG�WU\�DOO�RI�WKH�DYDLODEOH�FKRLFHV�WR�ILQG�RQH�ZKLFK�ZRUNV��,W�LV�SRVVLEOH�WKDW
\RXU�LQWHUIDFH�LV�QRW�FRPSDWLEOH�ZLWK�)DVW�7HUP��)RU�VXFK�SHRSOH��,�VXJJHVW�WKDW�\RX�/2*�WR�\RXU�SULQWHU
�/2*JLQJ�LV�H[SODLQHG�ODWHU��

6HW�\RXU�SULQWHU�EDXG�UDWH��VHULDO�SULQWHUV�RQO\��E\�SUHVVLQJ�CTRL 7��7KLV�ZRUNV�LQ�WKH�VDPH�ZD\�DV
VHWWLQJ�WKH�PRGHP�EDXG�UDWH�

6HW�\RXU�SULQWHU�SDULW\��VHULDO�SULQWHUV�RQO\��E\�SUHVVLQJ�CTRL 5��7KLV�ZRUNV�LQ�WKH�VDPH�ZDV�DV�VHWWLQJ
WKH�PRGHP�SDULW\�

SENDING AND RECEIVING FILES

5(&(,9,1*�$6&,,�ILOHV��WH[W�WKDW�\RX�FDQ�UHDG���<RX�FDQ�UHFHLYH�DQ�$6&,,�ILOH�E\�/2*JLQJ�WR�D�ILOH�
3UHVV�FCTN B��WKLV�FORVHV�DQ\�SUHYLRXV�ILOH�\RX�ZHUH�ORJJLQJ�WR�DQG�DVNV�\RX�IRU�D�QHZ�ILOHQDPH�WR�ORJ�WR�
7R�ORJ�GDWD�\RX�PXVW�JLYH�D�ILOHQDPH��7KHQ��DW�WKH�SRLQW�DW�ZKLFK�\RX�ZDQW�GDWD�WR�VWDUW�JRLQJ�LQWR�WKH
ILOH��\RX�PXVW�SUHVV�FCTN .��SHULRG���$OO�GDWD�ZLOO�QRZ�JR�LQWR�WKH�ORJ�ILOH��3UHVV�FCTN .�DJDLQ�ZKHQ�\RX
JHW�WR�WKH�HQG�RI�WKH�GDWD�\RX�ZDQW�WR�VDYH��$OO�RI�WKH�GDWD�LV�QRZ�LQ�PHPRU\��7R�ZULWH�LW�WR�GLVN�\RX�PXVW
SUHVV�FCTN B�DJDLQ��7KLV�ZULWHV�WKH�ILOH�WR�GLVN��FORVHV�LW��WKHQ�DVNV�\RX�IRU�D�QHZ�ILOHQDPH��(QWHU�D�EODQN
OLQH�LI�\RX�GRQ
W�ZDQW�DQRWKHU�ORJ��,I�DW�VRPH�SRLQW�LQ�WKH�WUDQVIHU�WKH�PHPRU\�JHWV�IXOO��)DVW�7HUP�ZLOO
HPSW\�WKH�EXIIHU�WR�GLVN�WKHQ�FRQWLQXH�ZKHUH�LW�OHIW�RII��VWLOO�ORJJLQJ�WR�WKH�ILOH��:LWK�D�SURSHU�VHWXS�
WKURXJK�WKH�'()$8/7�SURJUDP�ZULWWHQ�LQ�7,�%DVLF��QR�GDWD�ZLOO�EH�ORVW�DV�)DVW�7HUP�ZULWHV�WKH�ORJ�WR
WKH�ILOH��)RU�SHRSOH�ZKRVH�VHULDO�LQWHUIDFHV�GRQ
W�DOORZ�WKHP�WR�XVH�D�SULQWHU�ZLWK�)DVW�7HUP��\RX�VKRXOG
ORJ�WR��3,2��WR�JHW�D�KDUGFRS\�RI�\RXU�VHVVLRQ��7KH�ORJ�ILOH�LV�LQ�D�',63/$<��9$5,$%/(����IRUPDW�

<RX�PD\�FOHDU�WKH�/2*
V�PHPRU\�EXIIHU�DW�DQ\�WLPH�E\�SUHVVLQJ�FCTN Y�



7(;$6�,167580(176
+20(�&20387(5

308

6(1',1*�$6&,,�ILOHV��7R�VHQG�DQ�$6&,,�ILOH�\RX�PXVW�ILUVW�SUHVV�FCTN N�DQG�JLYH�WKH�QDPH�RI�WKH�ILOH
ZKLFK�\RX�ZLVK�WR�VHQG��3UHVV�FCTN ,��FRPPD��WR�VWDUW�VHQGLQJ�WKH�ILOH��<RX�ZLOO�EH�DVNHG�RI�\RX�ZDQW�WR
VHQG�WKH�ILOH�OLQH�E\�OLQH��,I�\RX�GHFLGH�WR�VHQG�WKH�ILOH�OLQH�E\�OLQH�\RX�PXVW�SUHVV�WKH�VSDFHEDU�HYHU\�WLPH
\RX�ZDQW�WR�VHQG�DQRWKHU�OLQH�IURP�WKH�ILOH��3UHVV�FCTN 4�WR�VWRS�VHQGLQJ�IURP�WKH�ILOH��,I�\RX�FKRRVH�QRW
WR�VHQG�WKH�ILOH�OLQH�E\�OLQH�WKH�ILOH�ZLOO�EH�VHQW�DV�TXLFNO\�DV�WKH�RWKHU�V\VWHP�FDQ�KDQGOH�LW��7KH�RWKHU
V\VWHP�PD\�VHQG�)DVW�7HUP�D�&75/�6�ZKHQ�)DVW�7HUP�JHWV�DKHDG�RI�ZKDW�WKH�RWKHU�V\VWHP�FDQ�KDQGOH�
DQG�VHQG�D�&75/�4�WR�)DVW�7HUP�ZKHQ�LW�KDV�FDXJKW�XS���;2))�;21�KDQGVKDNLQJ��:KHQ�\RX�KDYH�VHQW
HQRXJK�RI�WKH�ILOH�\RX�PD\�KLW�FCTN 4�WR�VWRS��)LOHV�\RX�VHQG�PD\�EH�LQ�HLWKHU�',63/$<��),;('����RU
',63/$<��9$5,$%/(����IRUPDW�RQ�\RXU�GLVN�

$QRWKHU�RSWLRQ�\RX�PD\�XVH�ZKHQ�VHQGLQJ�WKH�ILOH�LV�WR�DGG�D�OLQH�IHHG�DIWHU�HYHU\�FDUULDJH�UHWXUQ�\RX
VHQG�WR�WKH�RWKHU�V\VWHP��7KLV�LV�XVHIXO�ZKHQ�\RX�VHQGLQJ�D�ILOH�WR�VRPHRQH�HOVH
V�WHUPLQDO�IRU�WKHP�WR
UHDG��7KLV�IHDWXUH�LV�HQDEOHG�E\�SUHVVLQJ�FCTN J��,W�LV�GLVDEOHG�E\�SUHVVLQJ�FCTN J�DJDLQ�

TE2 protocol

6HQGLQJ� ILOHV� XVLQJ� WKH� 7(�� SURWRFRO�� 3UHVV� FCTN SHIFT T�� DOO� DW� WKH� VDPH� WLPH�� 7KLV� HQDEOHV
WUDQVPLVVLRQ�RI�ILOHV�ZLWK�WKH�7(��SURWRFRO��3UHVVLQJ�WKRVH�NH\V�DJDLQ�HQDEOHV�$6&,,�VHQG��3UHVV�FCTN N
DQG�JLYH�WKH�QDPH�RI�WKH�ILOH�ZKLFK�\RX�ZLVK�WR�VHQG��3UHVV�FCTN ,��FRPPD��WR�VHQG�WKH�ILOH��<RX�ZLOO�EH
NHSW�LQIRUPHG�RI�WKH�SURJUHVV�RI�WKH�ILOH�WUDQVIHU�E\�DQ�RQ�VFUHHQ�UHSRUW�RI�FXUUHQW�EORFN�QXPEHU��UHFRUG
QXPEHU��DQG�QXPEHU�RI�UHWULHV��$�EHOO�ZLOO�ULQJ�ZKHQ�WKH�WUDQVIHU�LV�FRPSOHWH��<RX�PD\�DERUW�WKH�WUDQVIHU
DW�DQ\�WLPH�E\�SUHVVLQJ�FCTN 4�

5HFHLYLQJ�ILOHV�XVLQJ�WKH�7(��SURWRFRO��)LUVW�SUHVV�FCTN N�DQG�JLYH�WKH�QDPH�RI�WKH�ILOH�ZKLFK�\RX�ZDQW
GDWD�WR�JR�LQWR��7KHQ�WHOO�WKH�RWKHU�V\VWHP�WR�VWDUW�VHQGLQJ�\RX�WKH�ILOH��<RX�DUH�JLYHQ�D�UHSRUW�RI�WKH
WUDQVIHU
V�SURJUHVV��3UHVV�FCTN 4�DW�DQ\�WLPH�WR�DERUW�WKH�WUDQVIHU�

XMODEM protocol

6HQGLQJ�ILOHV�XVLQJ�WKH�;02'(0�SURWRFRO��3UHVV�FCTN N�DQG�JLYH�WKH�QDPH�RI�WKH�ILOH�\RX�ZLVK�WR�VHQG�
7HOO�WKH�RWKHU�V\VWHP�WR�SUHSDUH�WR�UHFHLYH�D�ILOH��2QFH�WKH�RWKHU�V\VWHP�LV�UHDG\��SUHVV�FCTN SHIFT X�
DOO�DW�WKH�VDPH�WLPH��3UHVV�S�RU�ENTER�WR��6!HQG�ILOH��7KH�UHVW�RI�WKH�WUDQVIHU�LV�DXWRPDWLF��7KH�WUDQVIHU
ZLOO�EH�DERUWHG�LI�DW�DQ\�WLPH�WKH�QXPEHU�RI�UHWULHV�IRU�RQH�UHFRUG�H[FHHGV�WHQ��<RX�PD\�DERUW�WKH�WUDQVIHU
DW�DQ\�WLPH�E\�SUHVVLQJ�FCTN 4��QRWH�WKDW�WKH�RWKHU�V\VWHP�ZLOO�EHFRPH�FRQIXVHG�E\�\RXU�DERUW��DQG�ZLOO
WDNH�DERXW����VHFRQGV�RU�VR�WR�JLYH�\RX�D�SURPSW�EDFN���0RVW�RWKHU�V\VWHPV��
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5HFHLYLQJ�ILOHV�XVLQJ�WKH�;02'(0�SURWRFRO��)LUVW�SUHVV�FCTN N�DQG�JLYH�WKH�QDPH�RI�WKH�ILOH�\RX�ZDQW
GDWD�WR�JR�LQWR��7KHQ�WHOO�WKH�RWKHU�V\VWHP�WR�VWDUW�VHQGLQJ�\RX�WKH�ILOH��1RZ�SUHVV�FCTN SHIFT X��DOO�DW
WKH�VDPH�WLPH��3UHVV�R�IRU��5!HFHLYH��<RX�QRZ�QHHG�WR�FKRRVH�ZKLFK�W\SH�RI�HUURU�FKHFNLQJ�\RX�ZLVK�WR
XVH��&5&�RU�&+(&.680��&5&�LV�PRUH�DFFXUDWH�WKDQ�&+(&.680��EXW�QRW�DOO�V\VWHPV�VXSSRUW�LW��DVN
WKH�V\VRS�RI�WKDW�V\VWHP�DERXW�DYDLODELOLW\�RI�&5&�HUURU�FKHFNLQJ���1RWH�WKDW�LI�\RX�FKRRVH�&5&�DQG�WKH
RWKHU�V\VWHP�GRHVQ
W�VXSSRUW�LW�WKDW�\RX�ZLOO�EH�GHOD\HG�IRU�DERXW����VHFRQGV��7KLV�LV�WKH�WLPH�LW�WDNHV
;02'(0�WR�DXWRPDWLFDOO\�VZLWFK�WR�&+(&.680�PRGH��3UHVV�FCTN 4�WR�DERUW��1RWH�WKDW�WKH�RWKHU
V\VWHPV�DERUWV�LPPHGLDWHO\�DV�ZHOO�

;02'(0�VHQGV�7,�GLVN�GLUHFWRU\�LQIRUPDWLRQ�DORQJ�ZLWK�WKH�ILOH��,W�H[SHFWV�WR�VHH�WKLV�LQIRUPDWLRQ�RQ
DQ\�ILOH�LW�UHFHLYHV�VR�WKDW�LW�PD\�SODFH�WKH�GDWD�LQWR�D�ILOH�HDVLO\�XVDEOH�RQ�WKH�7,��5HFHSWLRQ�RI�D�ILOH�ZKLFK
GRHV�QRW�LQFOXGH�GLUHFWRU\�LQIRUPDWLRQ�UHVXOWV�LQ�GDWD�EHLQJ�SODFHG�LQWR�D�',6�),;�����ILOH�IRUPDW��$OVR�
DQ\�ILOH�ZLWK�WKH�FKDUDFWHULVWLFV�RI�',6�),;�����LV�VHQW�ZLWKRXW�WKH�GLUHFWRU\�LQIRUPDWLRQ��7KLV�UHVXOWV�LQ
DOO�DURXQG�FRPSDWLELOLW\�ZLWK�ILOHV�IURP�RWKHU�V\VWHPV�

OTHER FEATURES

6&5((1�&21752/��\RX�PD\�VHW�WKH�ZLGWK�RI�WKH�VFUHHQ�WR�HLWKHU����RU����FKDUDFWHUV��3UHVV�CTRL 0�WR
WRJJOH�EHWZHHQ����DQG����FROXPQV��1RWH�WKDW�WKLV�RSHUDWLRQ�GRHV�QRW�FOHDU�WKH�VFUHHQ�OLNH�RWKHU�WHUPLQDO
SURJUDPV�

,I�\RX�FKRRVH����FROXPQ�PRGH�\RX�ZLOO�KDYH�WR�ZLQGRZ�IURP�VLGH�WR�VLGH�WR�VHH�DOO�RI�WKH�VFUHHQ��3UHVVLQJ
FCTN 5�MXPSV�\RX�WR�WKH�ULJKW��FCTN L�MXPSV�\RX�WR�WKH�OHIW��<RX�FDQ�VHW�KRZ�IDU�\RX�MXPS�E\�XVLQJ�WKH
'()$8/7�SURJUDP�ZKLFK�LV�ZULWWHQ�LQ�7,�%DVLF�

&2/256���<RX�PD\�FKDQJH�WKH�VFUHHQ�FRORU�E\�SUHVVLQJ�FCTN 8��\RX�PD\�FKDQJH�WKH�WH[W�FRORU�E\
SUHVVLQJ�FCTN 7�

6&5((1�)5((=(��<RX�PD\�SDXVH�GLVSOD\�RI�LQFRPLQJ�GDWD�E\�SUHVVLQJ�FCTN 0��7KLV�DOORZV�\RX�WR�UHDG
ZKDW
V�RQ�WKH�VFUHHQ�ZLWKRXW�ZRUU\LQJ�DERXW�LW�VFUROOLQJ�RI�WKH�WRS�EHIRUH�\RX�FDQ�UHDG�LW��<RX�XQSDXVH
E\�SUHVVLQJ�FCTN 0�DJDLQ��$OO�RI�WKH�GDWD�WKDW�FDPH�LQ�ZKLOH�\RX�ZHUH�SDXVHG�LV�QRZ�SULQWHG�RQ�WKH
VFUHHQ�

:,1'2:�%$&.��WKLV�IHDWXUH�DOORZV�\RX�WR�ORRN�DW�GDWD�ZKLFK�KDV�DOUHDG\�VFUROOHG�RII�RI�\RXU�VFUHHQ�
)LUVW�HQWHU�)5((=(�PRGH�E\�SUHVVLQJ�FCTN 0��3UHVV�WKH�VSDFHEDU�WR�TXLFNO\�VFDQ�WKURXJK�WKH�GDWD��SUHVV
�6!�WR�JR�VORZO\�WKURXJK�WKH�GDWD��<RX�ZLOO�VHH�D�VROLG�EDU�RQ�WKH�VFUHHQ�ZKHQ�\RX�KDYH�FDXJKW�XS�WR
ZKHUH�\RX�ZHUH�ZKHQ�\RX�EHJDQ��'XULQJ�ZLQGRZ�EDFN�SULQW�VSRROLQJ�DQG�/2*JLQJ�DUH�VXVSHQGHG��<RX
PD\�UH�HQDEOH�WKHP�GXULQJ�ZLQGRZ�EDFN�PRGH�LQ�RUGHU�WR�VDYH��ORVW��GDWD��GDWD�ZKLFK�KDG�DOUHDG\�VFUROOHG
RII�RI�WKH�VFUHHQ��<RX�PD\�DOVR�FKDQJH�WKLQJV�OLNH�VFUHHQ�ZLGWK�DQG�FRORU�ZKLOH�\RX
UH�LQ�ZLQGRZ�EDFN
PRGH��:KHQ�\RX�OHDYH�ZLQGRZ�EDFN�PRGH�E\�SUHVVLQJ�FCTN 0�HYHU\WKLQJ�WKDW�\RX�GLG�OLNH�FKDQJH�VFUHHQ
SDUDPHWHUV�DQG�/2*JLQJ�LV�UHWXUQHG�WR�WKH�VWDWH�LW�ZDV�LQ�ZKHQ�\RX�HQWHUHG�ZLQGRZ�EDFN�PRGH�
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7,0(5��)DVW�7HUP�KDV�D�WLPHU�\RX�FDQ�XVH�WR�GLVSOD\�\RXU�FRQQHFW�WLPH��,W�LV�FRQVWDQWO\�GLVSOD\�LQ�WKH
XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�ZKHQ�\RX�HQDEOH�LW�E\�SUHVVLQJ�FCTN K��<RX�PD\�WXUQ�WKH�WLPHU�RII�E\
SUHVVLQJ�FCTN K�DJDLQ��(QDEOLQJ�WKH�WLPHU�DOZD\V�UHVHWV�LW�WR�]HUR��7KH�WLPHU�LV�GLVDEOHG�LI�\RX�KDYH�)DVW�
7HUP�UXQQLQJ�DW�JUHDWHU�WKDQ������EDXG��1RWH�WKDW�WKLV�LV�QRW�D�WLPH�RI�GD\�FORFN��LW�LV�RQO\�DQ�HODSVHG
WLPH�FRXQWHU�

)DVW�7HUP�NQRZV�DOO�RI�WKH�$'0�$�FRQWURO�FRGHV�DQG�HVFDSH�VHTXHQFHV�

$'0�$��FRQWURO�FRGH )XQFWLRQ

!�� EHOO
!�� EDFNVSDFH��QRQ�GHVWUXFWLYH�
!�$ OLQHIHHG
!�% PRYH�XS�RQH�OLQH
!�& PRYH�IRUZDUG�RQH�VSDFH
!�' FDUULDJH�UHWXUQ
!�$ FOHDU�VFUHHQ
!�( KRPH�FXUVRU
!�%�
 
�5�& PRYHV�FXUVRU�WR�URZ��5�����DQG�FROXPQ��&����

63(&,$/���QRW�$'0�$��)DVW�7HUP�RQO\�

!�( WXUQV�RII�UHYHUVH�YLGHR
!�) WXUQV�RQ�UHYHUVH�YLGHR

7R�VHW�XS�D�SDUDPHWHU�ILOH�IRU�XVH�ZLWK�)DVW�7HUP��JR�WR�%$6,&�DQG�UXQ�WKH�SURJUDP�'()$8/7��7KH
SURJUDP�LV�VHOI�H[SODQDWRU\�DQG�PHQX�GULYHQ��8VH� LW� WR�VHW�XS�HYHU\WKLQJ�WKDW�\RX�FDQ�VHW�XS�ZLWK
IXQFWLRQ�NH\V�ZLWKLQ�)DVW�7HUP��DV�ZHOO�DV�VRPH�IHDWXUHV�WKDW�FDQ�RQO\�EH�FKDQJHG�E\�WKH�SDUDPHWHU�ILOH�

+DYH�IXQ�
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NOTES

&21752/�.(<6�)25�7(50,1$/�352*5$0

FCTN 1 7UDQVPLWV�!�)��'(/(7(�
2 7UDQVPLWV�!����FRQWURO�7�
3 7UDQVPLWV�!�(��FRQWURO�1�
4 7UDQVPLWV�%5($.�721(��$OVR��EUHDN��KXQJ�XS�,�2�IXQFWLRQV
5 :LQGRZ�5LJKW��OLNH�(GLWRU�$VVHPEOHU�DQG�7,�:ULWHU�

J 7RJJOH�WUDQVPLVVLRQ�RI�OLQHIHHG�DIWHU��&5��LQ�$6&,,�ILOH�VHQG�PRGH
K 6HW�WKH�WLPHU�WR�]HUR�
L :LQGRZ�/HIW��/LNH�:LQGRZ�5LJKW��EXW�RWKHU�GLUHFWLRQ�

� 7UDQVPLWV�!����&21752/�(�
� &KDQJH�IRUHJURXQG�WH[W�FRORU
� �&KDQJH�EDFNJURXQG�WH[W�FRORU
� 7RJJOH�ZLQGRZ�EDFN�PRGH��RQ�RII�

��!�6SDFHEDU�IRU�IDVW�GLVSOD\���6��IRU�VORZ�GLVSOD\

CTRL 0 7RJJOH�VFUHHQ�ZLGWK�EHWZHHQ����DQG����FKDUV�³�GRHV�QRW�FOHDU�VFUHHQ�
� &KDQJH�FRPPXQLFDWLRQ�VSHHG��EDXG�UDWH�
� 7RJJOH�SULQW�VSRROHU�RQ�RII
� &KDQJH�SDULW\��PRGHP�
� &KDQJH�PRGHP�SRUW
� &KDQJH�SULQWHU�SDULW\��RQO\�XVHIXO�IRU�VHULDO�SULQWHU�
� &KDQJH�SULQWHU�SRUW
� &KDQJH�SULQWHU�EDXG�UDWH��RQO\�XVHIXO�IRU�VHULDO�SULQWHU�

FCTN . 7RJJOH�ORJ�RQ�RII
N 1DPH�WKH�GLVN�ILOH�WR�XVH�IRU�ILOH�VHQG�DQG�7(��WUDQVIHUV�
Y� &OHDU�WKH�ORJ
B� :ULWHV�ORJ�WR�GLVN��JHWV�QDPH�IRU�QHZ�ORJ
, 6HQG�GLVN�ILOH�WR�RWKHU�V\VWHP

FCTN SHIFT D 7RJJOH�GXSOH[�EHWZHHQ�IXOO�DQG�KDOI
P 3ULQW�VFUHHQ�LQ�IUHH]H�RU�ZLQGRZ�EDFN�PRGH�
T (QDEOHV�WUDQVPLVVLRQ�RI�ILOH�E\�7(��SURWRFRO�
X (QWHUV�;02'(0�ILOH�WUDQVIHU�PRGH�
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&85625�&21752/

8VH�DUURZ�NH\V�RU�CTRL��K,S,I,J�

8Q�GRFXPHQWHG�FRQWURO�NH\V�DUH�VDPH�DV�7,������$��LQ�3DVFDO�VFDQ�PRGH�

FCTN = QUIT /HDYH�SURJUDP
CTRL = QUIT /HDYH�SURJUDP

3URJUDP�NQRZV�DOO�VWDQGDUG�$'0��$�FRQWURO�FRGHV�DQG�HVFDSH�VHTXHQFHV�

3ULQWHU�EXIIHU�WXUQV�RII�DQG�ULQJV�WKH�EHOO�ZKHQ�LW�JHW�IXOO�

/RJ�DXWRPDWLFDOO\�ZULWHV�WR�GLVN�ZKHQ�LW�JHWV�IXOO�
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Disk 19. Sprite Builder

9HUVLRQ� $XWKRU��-RKQ�7D\ORU
5HTXLUHV��;% /DQJXDJH��;%��$/ 8SGDWHG�

$�VSULWH�GHVLJQHU�LQ�;%�ZLWK�DVVHPEO\�VXE�URXWLQHV��9HU\�IDVW��6DYHV�FKDUDFWHUV�LQ�0(5*(�IRUPDW�VR�\RX
FDQ�DGG�WKHP�WR�\RXU�SURJUDPV�

dskdir. v2.0. 12-dec-96
Disk name               = SPRITEBLR1
Sectors total           = 360
Sectors used            = 322
Sectors available       = 36
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 DISKINFO02   17 PROGRAM    Y >022 016
002 >003 LOAD         10 PROGRAM    Y >032 009
003 >004 SLIDESHOW    42 PROGRAM    Y >03b 041
004 >005 SPRITE2DOC   51 PROGRAM    Y >064 050
005 >006 SPRITE2XB    41 PROGRAM    Y >096 040
006 >007 SPRITE4DOC   82 INT/VAR254 Y >0be 081
007 >008 SPRITE4OBJ   16 DIS/FIX 80 Y >10f 015
008 >009 SPRITE4XB    63 INT/VAR254 Y >11e 062
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Disk 20. Sprite Builder

9HUVLRQ� $XWKRU��-RKQ�7D\ORU
5HTXLUHV� /DQJXDJH� 8SGDWHG�

$VVHPEO\�VRXUFH�FRGH�DQG������SUH�GUDZQ�VSULWHV�IRU�XVH�DQG�HGLWLQJ��)RU�XVH�ZLWK�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = SPRITEBLR2
Sectors total           = 360
Sectors used            = 310
Sectors available       = 48
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 0             2 INT/FIX 65 Y >022 001
002 >003 1             2 INT/FIX 65 Y >023 001
003 >004 2             2 INT/FIX 65 Y >024 001
004 >005 3             2 INT/FIX 65 Y >025 001
005 >006 4             2 INT/FIX 65 Y >026 001
006 >007 5             2 INT/FIX 65 Y >027 001
007 >008 6             2 INT/FIX 65 Y >028 001
008 >009 7             2 INT/FIX 65 Y >029 001
009 >00a 8             2 INT/FIX 65 Y >02a 001
010 >00b 9             2 INT/FIX 65 Y >02b 001
011 >00c A             2 INT/FIX 65 Y >02c 001
012 >00d APPLE         2 INT/FIX 65 Y >02d 001
013 >00e ASTRONT       2 INT/FIX 65 Y >02e 001
014 >00f B             2 INT/FIX 65 Y >02f 001
015 >010 BALL          2 INT/FIX 65 Y >030 001
016 >011 BARN          2 INT/FIX 65 Y >031 001
017 >012 BFLY          2 INT/FIX 65 Y >032 001
018 >013 BIRD          2 INT/FIX 65 Y >033 001
019 >014 BIRDRUN       2 INT/FIX 65 Y >034 001
020 >015 BLOB          2 INT/FIX 65 Y >035 001
021 >016 C             2 INT/FIX 65 Y >036 001
022 >017 CAR/1         2 INT/FIX 65 Y >037 001
023 >018 CAR/2         2 INT/FIX 65 Y >038 001
024 >019 CAR/VW        2 INT/FIX 65 Y >039 001
025 >01a CART          2 INT/FIX 65 Y >03a 001
026 >01b CAT           2 INT/FIX 65 Y >03b 001
027 >01c CHICKEN       2 INT/FIX 65 Y >03c 001
028 >01d CLOUD/1       2 INT/FIX 65 Y >03d 001
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029 >01e CLOUD/2       2 INT/FIX 65 Y >03e 001
030 >01f CLOVER        2 INT/FIX 65 Y >03f 001
031 >020 COMET         2 INT/FIX 65 Y >040 001
032 >021 COW           2 INT/FIX 65 Y >041 001
033 >042 D             2 INT/FIX 65 Y >043 001
034 >044 DIAMOND       2 INT/FIX 65 Y >045 001
035 >046 DOG           2 INT/FIX 65 Y >047 001
036 >048 DRAGON        2 INT/FIX 65 Y >049 001
037 >04a DRAGONF       2 INT/FIX 65 Y >04b 001
038 >04c DUCK          2 INT/FIX 65 Y >04d 001
039 >04e DUMPTRK       2 INT/FIX 65 Y >04f 001
040 >050 E             2 INT/FIX 65 Y >051 001
041 >052 ELEPHAN       2 INT/FIX 65 Y >053 001
042 >054 F             2 INT/FIX 65 Y >055 001
043 >056 FARMER        2 INT/FIX 65 Y >057 001
044 >058 FISH          2 INT/FIX 65 Y >059 001
045 >05a FROG          2 INT/FIX 65 Y >05b 001
046 >05c G             2 INT/FIX 65 Y >05d 001
047 >05e GIRL          2 INT/FIX 65 Y >05f 001
048 >060 GRIFFEN       2 INT/FIX 65 Y >061 001
049 >062 H             2 INT/FIX 65 Y >063 001
050 >064 HEART         2 INT/FIX 65 Y >065 001
051 >066 HELICOP       2 INT/FIX 65 Y >067 001
052 >068 HORSE/1       2 INT/FIX 65 Y >069 001
053 >06a HORSE/2       2 INT/FIX 65 Y >06b 001
054 >06c HOUSE/1       2 INT/FIX 65 Y >06d 001
055 >06e HOUSE/2       2 INT/FIX 65 Y >06f 001
056 >070 I             2 INT/FIX 65 Y >071 001
057 >072 INVADER       2 INT/FIX 65 Y >073 001
058 >074 J             2 INT/FIX 65 Y >075 001
059 >076 JET           2 INT/FIX 65 Y >077 001
060 >078 K             2 INT/FIX 65 Y >079 001
061 >07a KANGARO       2 INT/FIX 65 Y >07b 001
062 >07c L             2 INT/FIX 65 Y >07d 001
063 >07e LION          2 INT/FIX 65 Y >07f 001
064 >080 M             2 INT/FIX 65 Y >081 001
065 >082 MAN/GUN       2 INT/FIX 65 Y >083 001
066 >084 MAN/RUN       2 INT/FIX 65 Y >085 001
067 >086 METEOR        2 INT/FIX 65 Y >087 001
068 >088 MONKEY        2 INT/FIX 65 Y >089 001
069 >08a MONKEY2       2 INT/FIX 65 Y >08b 001
070 >08c MONSTER       2 INT/FIX 65 Y >08d 001
071 >08e MOON          2 INT/FIX 65 Y >08f 001
072 >090 MOTORCY       2 INT/FIX 65 Y >091 001
073 >092 MOUSE         2 INT/FIX 65 Y >093 001
074 >094 N             2 INT/FIX 65 Y >095 001
075 >096 O             2 INT/FIX 65 Y >097 001
076 >098 OCTAPUS       2 INT/FIX 65 Y >099 001
077 >09a P             2 INT/FIX 65 Y >09b 001
078 >09c PHONIX        2 INT/FIX 65 Y >09d 001
079 >09e PINE          2 INT/FIX 65 Y >09f 001
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080 >0a0 PLANE         2 INT/FIX 65 Y >0a1 001
081 >0a2 PLANET        2 INT/FIX 65 Y >0a3 001
082 >0a4 PYRAMID       2 INT/FIX 65 Y >0a5 001
083 >0a6 Q             2 INT/FIX 65 Y >0a7 001
084 >0a8 R             2 INT/FIX 65 Y >0a9 001
085 >0aa RABBIT        2 INT/FIX 65 Y >0ab 001
086 >0ac ROBOT         2 INT/FIX 65 Y >0ad 001
087 >0ae ROCKET        2 INT/FIX 65 Y >0af 001
088 >0b0 ROCKET2       2 INT/FIX 65 Y >0b1 001
089 >0b2 S             2 INT/FIX 65 Y >0b3 001
090 >0b4 SAILBOT       2 INT/FIX 65 Y >0b5 001
091 >0b6 SATALIT       2 INT/FIX 65 Y >0b7 001
092 >0b8 SATURN        2 INT/FIX 65 Y >0b9 001
093 >0ba SCHOONR       2 INT/FIX 65 Y >0bb 001
094 >0bc SNOWFLK       2 INT/FIX 65 Y >0bd 001
095 >0be SPACESP       2 INT/FIX 65 Y >0bf 001
096 >0c0 SPADE         2 INT/FIX 65 Y >0c1 001
097 >0c2 SPIDER        2 INT/FIX 65 Y >0c3 001
098 >0c4 SPRITE4SRC   74 DIS/VAR 80 Y >0c5 073
099 >10e STAR/1        2 INT/FIX 65 Y >10f 001
100 >110 STAR/2        2 INT/FIX 65 Y >111 001
101 >112 SUN           2 INT/FIX 65 Y >113 001
102 >114 T             2 INT/FIX 65 Y >115 001
103 >116 TRACTOR       2 INT/FIX 65 Y >117 001
104 >118 TRAIN/1       2 INT/FIX 65 Y >119 001
105 >11a TRAIN/2       2 INT/FIX 65 Y >11b 001
106 >11c TRAIN/3       2 INT/FIX 65 Y >11d 001
107 >11e TRAIN/4       2 INT/FIX 65 Y >11f 001
108 >120 TRAIN/5       2 INT/FIX 65 Y >121 001
109 >122 TRICYCL       2 INT/FIX 65 Y >123 001
110 >124 TRUCK/1       2 INT/FIX 65 Y >125 001
111 >126 TRUCK/2       2 INT/FIX 65 Y >127 001
112 >128 TUGBOAT       2 INT/FIX 65 Y >129 001
113 >12a U             2 INT/FIX 65 Y >12b 001
114 >12c V             2 INT/FIX 65 Y >12d 001
115 >12e W             2 INT/FIX 65 Y >12f 001
116 >130 WARRIOR       2 INT/FIX 65 Y >131 001
117 >132 X             2 INT/FIX 65 Y >133 001
118 >134 Y             2 INT/FIX 65 Y >135 001
119 >136 Z             2 INT/FIX 65 Y >137 001
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Disk 20. Contents of File SPRITE4SRC

**************************************************************************
* SPRITE BUILDER - ASSEMBLY LANGUAGE ROUTINES                            *
* VERSION #4 - COMPLETE ON APRIL 6, 1985                                 *
* WRITTEN BY JOHN E. TAYLOR                                              *
*            2170 ESTALINE DRIVE                                         *
*            FLORENCE AL 35630                                           *
*            1(205)764-5248                                              *
* THIS IS MY FIRST ATTEMPT AT ASSEMBLY LANGUAGE. IT MAY NOT BE GREAT BUT *
* IT WORKS. HOPE THAT YOU ENJOY IT!                                      *
**************************************************************************
       DEF  KEEPIT,GETIT,INVERS,TOPBOT,RGTLFT,CRSWAY,CURSOR
*
* EQUATES SECTION
*
VSBW   EQU  >2020        VDP SINGLE BYTE WRITE ROUTINE ADDRESS
VMBW   EQU  >2024        VDP MULTIPLE BYTE WRITE ROUTINE ADDRESS
VSBR   EQU  >2028        VDP SINGLE BYTE READ ROUTINE ADDRESS
VMBR   EQU  >202C        VDP MULTIPLE BYTE READ ROUTINE ADDRESS
GPLWS  EQU  >83E0        ADDRESS FOR BASIC'S REGISTERS
STATUS EQU  >837C        ADDRESS OF THE BASIC STATUS REGISTER
*
* RESERVE SPACE FOR REGISTERS AND BUFFERS
*
MYREG  BSS  32           MEMORY FOR MY REGISTERS
GRDBUF BSS  256          BUFFER TO READ IN WHOLE GRID
*
* KEEPIT - READ PATTERN OFF GRID AND WRITE TO PATTERN TABLE.
*
KEEPIT LWPI MYREG        SET UP MY REGISTERS.
       BL   @GRIDR       READ PATTERN FROM GRID SUBROUTINE
       BL   @PATW        WRITE PATTERN TO THE PATTERN TABLE
       B    @END         RETURN TO BASIC
*
* GETIT - READ PATTERN FROM PATTERN TABLE AND DRAW ON GRID.
*
GETIT  LWPI MYREG        SET UP MY REGISTERS.
       BL   @PATR        READ PATTERN FROM TABLE.
       BL   @GRIDW       WRITE PATTERN TO THE GRID.
       B    @END         RETURN TO BASIC.
*
* INVERS - INVERSE THE GRID IMAGE
*
INVERS LWPI MYREG        SET UP MY REGISTERS
       BL   @I0          INVERT THE GRID IMAGE
       B    @END         RETURN TO BASIC.
*
* TOPBOT - FLIP GRID FROM TOP TO BOTTOM.
*
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TOPBOT LWPI MYREG        SET UP MY REGISTERS.
       BL   @TB0         READ THE GRID FROM BOTTOM TO TOP.
       BL   @WBG0        WRITE THE NEW GRID BACK OUT.
       B    @END         RETURN TO BASIC.
*
* RGTLFT - FLIP GRID FROM LEFT TO RIGHT.
*
RGTLFT LWPI MYREG        SET UP MY REGISTERS.
       BL   @RL0         READ THE GRID FROM LEFT TO RIGHT.
       BL   @WBG0        WRITE THE NEW GRID BACK OUT.
       B    @END         RETURN TO BASIC.
*
* CRSWAY - TURN THE GRID CROSS WAYS.
*
CRSWAY LWPI MYREG        SET UP MY REGISTERS.
       BL   @CW0         READ THE GRID FROM TOP TO BOTTOM, LEFT TO RIGHT.
       BL   @WBG0        WRITE THE NEW GRID BACK OUT.
       B    @END         RETURN TO BASIC.
*
* CURSOR - MOVE THE CURSOR ON THE SCREEN AND DO THE LINE FILL.
*
CURSOR LWPI MYREG
       BL   @CURSR
       B    @KEEPIT
* GRIDR - GRID READ SUBROUTINE.
* READS THE PATTERN OFF OF THE SCREEN.
* CREATES AND STORES PATTERN CODE IN GRDBUF.
GRIDR  LI   R5,GRDBUF    ADDRESS TO BEGIN WRITING CHARACTER CODE TO
       LI   R3,>C100     DOT ON CHARACTER
       LI   R13,35       STARTING ADDRESS TO READ
GRPLOP CLR  R14          GROUP LOOP -  ROWS DOWN TO READ
ROWLOP CLR  R2           ROW LOOP - CLEAR REGISTER TO BUILD BYTE IN
       LI   R4,>8000     SET BIT MASK
       CLR  R15          COLUMNS ACROSS TO READ
COLLOP CLR  R0           COLUMN LOOP - CLEAR VDP READ ADDRESS
       A    R15,R0       \ SET UP VDP ADDRESS TO READ
       A    R14,R0       - IT IS R0=R13+R14+R15
       A    R13,R0       /
       BLWP @VSBR        READ THE SCREEN CHARACTER
       CB   R1,R3        IS THE DOT ON?
       JNE  DOTOFF       IF NOT JUMP TO DOT OFF
       SOCB R4,R2        TURN BIT ON IN THE CHARACTER TO BE BUILT
DOTOFF SRL  R4,1         SHIFT MASK TO TURN NEXT LOWER BIT ON
       AI   R15,1        ADD ONE TO READ THE NEXT COLUMN
       CI   R15,8        IS IT THE END OF THE COLUMN LOOP?
       JNE  COLLOP       IF NOT GO BACK AND READ THE NEXT COLUMN
       MOVB R2,*R5+      MOVE THE DATA TO GRDBUF AND INCREMENT TO NEXT ADD
       AI   R14,32       MOVE DOWN ONE ROW.
       CI   R14,512      IS IT THE END OF THE ROW LOOP?
       JNE  ROWLOP       CONTINUE IF THERE ARE MORE ROWS TO DO
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       AI   R13,8        SHIFT OVER TO THE SECOND TWO CHARACTERS
       CI   R13,51       IS THE GROUP LOOP DONE?
       JNE  GRPLOP       IF NOT THEN CONTINUE WITH THE SECOND LOOP
       B    *R11         EXIT SUBROUTINE.
* GRIDW - GRID WRITE SUBROUTINE.
* READS THE PATTERN FROM THE GRDBUF AND
* WRITES IT TO THE GRID.
GRIDW  LI   R5,GRDBUF    ADDRESS TO BEGIN READING CHARACTER CODE TO
       LI   R13,35       STARTING ADDRESS TO WRITE
LOPGRP CLR  R14          GROUP LOOP -  ROWS DOWN TO READ
LOPROW CLR  R2           ROW LOOP - CLEAR REGISTER TO BUILD FROM
       LI   R4,>8000     SET BIT MASK
       CLR  R15          COLUMNS ACROSS TO READ
       MOVB *R5+,R2      READ BYTE FROM GRDBUF AND INC TO NEXT ADDRESS
LOPCOL CLR  R0           COLUMN LOOP - CLEAR VDP WRITE ADDRESS
       A    R15,R0       \ SET UP VDP ADDRESS TO WRITE
       A    R14,R0       - IT IS R0=R13+R14+R15
       A    R13,R0       /
       LI   R1,>C000     SET UP DOT OFF CHARACTER CODE.
       COC  R4,R2        COMPARE AGAINST MASK.
       JNE  A            IF BIT OFF, JUMP TO A.
       AI   R1,>100      SET UP DOT ON CHARACTER.
A      BLWP @VSBW        WRITE THE CHARACTER TO THE GRID.
       SRL  R4,1         SHIFT MASK TO THE NEXT BIT ON.
       AI   R15,1        ADD ONE TO COLUMN LOOP
       CI   R15,8        IS IT THE END OF THE COLUMN LOOP?
       JNE  LOPCOL       IF NOT GO BACK AND READ THE NEXT COLUMN
       AI   R14,32       MOVE DOWN ONE ROW.
       CI   R14,512      IS IT THE END OF THE ROW LOOP?
       JNE  LOPROW       CONTINUE IF THERE ARE MORE ROWS TO DO
       AI   R13,8        SHIFT OVER TO THE SECOND TWO CHARACTERS
       CI   R13,51       IS THE GROUP LOOP DONE?
       JNE  LOPGRP       IF NOT THEN CONTINUE WITH THE SECOND LOOP
       B    *R11         EXIT SUBROUTINE.
* PATW - PATTERN WRITE.
* WRITE DATA IN GRDBUF TO THE PATTERN DESCRIPTOR TABLE.
PATW   LI   R0,1600      CHARACTER h PATTERN BEGINNING ADDRESS
       LI   R1,GRDBUF    BEGINNING LOCATION OF THE CHARACTER BUFFER
       LI   R2,32        NUMBER OF BYTES TO WRITE
       BLWP @VMBW        WRITE CHARACTER PATTERN TO MEMORY
       B    *R11         EXIT SUBROUTINE.
* PATR - PATTERN READ.
* READ PATTERN FROM DESCRIPTOR TABLE AND PUT INTO GRDBUF.
PATR   LI   R0,1600      CHARACTER h PATTERN BEGINNING ADDRESS
       LI   R1,GRDBUF    BEGINNING LOCATION OF THE CHARACTER BUFFER
       LI   R2,32        NUMBER OF BYTES TO WRITE
       BLWP @VMBR        READ CHARACTER PATTERN TO MEMORY
       B    *R11         EXIT SUBROUTINE.
* INVERS - TURN ON DOTS OFF AND OFF DOTS ON.
I0     LI   R13,35       ADDRESS TO BEGIN READING AT.
       CLR  R1           CLEAR SPACE TO READ THE CHARACTER INTO.
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I4     CLR  R14          ROWS TO READ AND WRITE.
I3     CLR  R15          COLUMNS TO READ AND WRITE.
I2     CLR  R0           CLEAR ADDRESS TO READ AND WRITE.
       A    R15,R0       \
       A    R14,R0       - BUILD ADDRESS TO READ.
       A    R13,R0       /
       BLWP @VSBR        READ GRID DOT.
       CI   R1,>C100     IS THE DOT ON?
       JEQ  I5           IF SO JUMP TO I5.
       LI   R1,>C100     DOT WAS OFF SO TURN IT ON.
       JMP  I1           JUMP TO I1.
I5     LI   R1,>C000     DOT WAS ON SO TURN IT OFF.
I1     BLWP @VSBW        WRITE THE DATA BACK TO THE GRID.
       INC  R15          ADD 1 TO COLUMN.
       CI   R15,8        IS THE LOOP DONE?
       JNE  I2           IF NOT THEN JUMP BACK TO I2.
       AI   R14,32       MOVE DOWN ONE ROW.
       CI   R14,512      IS IT THE LAST ROW?
       JNE  I3           IF NOT THEN JUMP BACK TO I3.
       AI   R13,8        SHIFT TO NEXT GROUP.
       CI   R13,51       IS IT THE LAST GROUP?
       JNE  I4           IF NOT JUMP TO I4
       B    *R11         END THE SUBROUTINE.
* TOPBOT - TOP TO BOTTOM SUBROUTINE.
TB0    LI   R0,515       BOTTOM GRID ROW.
       LI   R1,GRDBUF    ADDRESS OF THE GRID BUFFER.
       LI   R2,16        NUMBER OF BYTES TO READ.
TB1    BLWP @VMBR        READ THE DATA FROM THE GRID INTO MEMORY.
       AI   R0,-32       MOVE UP ONE ROW.
       AI   R1,16        MOVE TO NEXT ADDRESS IN BUFFER TO WRITE TO.
       CI   R0,3         IS IT THE LAST ROW TO READ?
       JNE  TB1          IF NOT JUMP TO TB1
       B    *R11         END THE SUBROUTINE.
* RGTLFT - RIGHT TO LEFT SUBROUTINE.
RL0    LI   R0,50        FIRST ROW ON THE RIGHT MOST COLUMN.
       LI   R5,GRDBUF    ADDRESS OF THE GRID BUFFER.
       LI   R14,16       NUMBER OF ROWS TO READ.
RL2    LI   R15,16       NUMBER OF COLUMNS TO READ.
RL1    BLWP @VSBR        READ DOT FROM THE GRID.
       MOVB R1,*R5+      MOVE THE BYTE INTO THE GRID BUFFER.
       DEC  R0           LOOK BACK TO PRIOR DOT.
       DEC  R15          DROP 1 FROM NUMBER OF COLUMNS TO READ.
       JNE  RL1          IF NOT LAST COLUMN GOTO RL1
       AI   R0,48        GO BACK TO NEXT ROW, RIGHT MOST COLUMN.
       DEC  R14          ONE LSEE ROW TO READ.
       JNE  RL2          IF MORE TO READ GO TO RL2
       B    *R11         END SUBROUTINE.
* CRSWAY - CROSS WAYS SUBROUTINE.
CW0    LI   R0,35        BEGINNING ADDRESS TO READ.
       LI   R5,GRDBUF    ADDRESS OF GRID BUFFER.
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       LI   R14,16       NUMBER OF COLUMNS TO READ.
CW2    LI   R15,16       NUMBER OF ROWS TO READ.
CW1    BLWP @VSBR        READ THE GRID DOT.
       MOVB R1,*R5+      MOVE BYTE TO GRID BUFFER AND INCREMENT ADDRESS
       AI   R0,32        MOVE DOWN TO NEXT ROW.
       DEC  R15          ONE LESS ROW TO READ
       JNE  CW1          IF MORE ROWS TO GO THE GOTO CW1
       AI   R0,-511      MOVE BACK TO FIRST ROW, NEXT COLUMN.
       DEC  R14          ONE LESS COLUMN TO READ.
       JNE  CW2          IF MORE COLUMNS TO GO, JUMP TO CW2
       B    *R11         END SUBROUTINE.
* WRITE GRID BUFFER BACK TO GRID.
WBG0   LI   R0,35        BEGINNING ADDRESS TO WRITE TO.
       LI   R1,GRDBUF    ADDRESS TO READ DATA FROM
       LI   R2,16        NUMBER OF BYTES TO WRITE
WBG1   BLWP @VMBW        WRITE DATA TO THE SCREEN
       AI   R0,32        DROP DOWN TO THE NEXT ROW.
       AI   R1,16        LOOK AT NEXT SET OF DATA TO WRITE.
       CI   R0,547       IS IT THE LAST ROW?
       JNE  WBG1         IF MORE TO DO JUMP TO WBG1
       B    *R11
* CURSOR - MOVES THE CURSOR.
CURSR  MOV  R11,R15      STORE THE RETURN ADDRESS IN R15
       MOV  @>8310,R0    MOVE LINK VARIABLE LIST ADDRESS INTO R0
       AI   R0,20        POINT TO FIRST VARIABLE ADDRESS
       BL   @GETPRM      BRANCH TO GET PARAMETER
       MOV  R1,R5        MOVE LINE FILL FLAG INTO R5
       BL   @GETPRM      BRANCH TO GET PARAMETER
       MOV  R1,R6        MOVE KEY PRESSED INTO R6
       BL   @GETPRM      BRANCH TO GET PARAMETER
       MOV  R1,R7        MOVE AUTO GO SETTING INTO R7
       BL   @GETPRM      BRANCH TO GET PARAMETER
       MOV  R1,R8        MOVE CURSOR COLUMN INTO R8
       BL   @GETPRM      BRANCH TO GET PARAMETER
       MOV  R1,R9        MOVE CURSOR ROW INTO R9
CURSR0 MOV  R6,R14       SAVE KEY PRESS IN R14
       CI   R6,48        WAS THE KEY PRESSED A ZERO?
       JNE  AX           IF NOT JUMP TO AX
       BL   @CURPOS      CALCULATE THE CURSOR POSITION IN R0
       LI   R1,>C000     DOT OFF CHARACTER.
       BLWP @VSBW        WRITE A DOT OFF TO THE SCREEN
       MOV  R7,R6        MOVE THE AUTO GO KEY INTO KEY PRESSED
       JMP  BX           JUMP TO BX
AX     CI   R6,49        IS THE KEY PRESSED A ONE?
       JNE  BX           IF NOT JUMP TO BX
       BL   @CURPOS      CALCULATE THE CURSOR POSITION IN R0
       LI   R1,>C100     DOT ON CHARACTER.
       BLWP @VSBW        WRITE A DOT ON CHARACTER TO THE SCREEN
       MOV  R7,R6        MOVE THE AUTO GO KEY INTO KEY PRESSED
BX     CLR  R12          CLEAR THE ROW FLAG
       CLR  R13          CLEAR THE COLUMN FLAG
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       CI   R6,68        RIGHT ARROW PRESSED?
       JNE  AA           IF NOT JUMP TO A
       INC  R8           ADD ONE TO THE COLUMN
       JMP  CCHCK        JUMP TO COLUMN CHECK
AA     CI   R6,69        UP ARROW PRESSED?
       JNE  B            IF NOT JUMP TO B
       DEC  R9           SUBTRACT ONE FROM THE ROW
       JMP  RCHCK        JUMP TO ROW CHECK
B      CI   R6,83        LEFT ARROW PRESSED?
       JNE  C            IF NOT THEN JUMP TO C
       DEC  R8           SUBTRACT ONE FROM THE COLUMN
       JMP  CCHCK        JUMP TO COLUMN CHECK
C      CI   R6,88        DOWN ARROW PRESSED?
       JEQ  CC           IF SO JUMP TO CC
       CI   R6,79        IS THE AUTO GO SETTING TURNED OFF?
       JEQ  G            IF SO JUMP TO G
       B    @END         BAD KEY PRESS - RETURN TO BASIC
CC     INC  R9           ADD ONE TO THE ROW
       JMP  RCHCK        JUMP TO ROW CHECK
CCHCK  CI   R8,3         CURSOR PAST LEFT COLUMN
       JNE  D            IF NOT THEN JUMP TO D
       LI   R8,19        SET COLUMN TO RIGHT SIDE
       INC  R13          TURN THE COLUMN FLAG ON
       CI   R12,1        IS THE ROW FLAG ON?
       JEQ  G            IF SO THEN LEAVE
       DEC  R9           DECREASE THE ROW BY ONE
       JMP  RCHCK        JUMP TO ROW CHECK
D      CI   R8,20        IS THE CURSOR PAST THE RIGHT COLUMN?
       JNE  G            IF NOT JUMP TO G
       LI   R8,4         CHANGE COLUMN TO FAR RIGHT POSITION
       INC  R13          TURN THE COLUMN FLAG ON
       CI   R12,1        IS THE ROW FLAG ON?
       JEQ  G            IF SO JUMP TO G
       INC  R9           ADD ONE TO THE ROW
RCHCK  CI   R9,1         CURSOR PAST THE FIRST ROW?
       JNE  E            IF NOT JUMP TO E
       LI   R9,17        CHANGE TO LAST ROW
       INC  R12          TURN THE ROW FLAG ON
       CI   R13,1        IS THE COLUMN FLAG ON?
       JEQ  G            IF SO JUMP TO G
       DEC  R8           SUBTRACT ONE FROM THE COLUMN
       JMP  CCHCK        JUMP TO COLUMN CHECK
E      CI   R9,18        CURSOR PAST THE LAST ROW?
       JNE  G            IF NOT THEN JUMP TO G
       LI   R9,2         CHANGE THE ROW TO THE FIRST ROW
       INC  R12          TURN THE ROW FLAG ON
       CI   R13,1        IS THE COLUMN FLAG ON?
       JEQ  G            IF SO JUMP TO G
       INC  R8           ADD ONE TO THE COLUMN
       JMP  CCHCK        JUMP TO COLUMN CHECK
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G      MOV  R14,R6       MOVE KEYPRESS BACK INTO R6
       DEC  R5           IS IT A LINE FILL?
       JNE  CURSR0       IF SO JUMP BACK AND DO IT AGAIN.
       BL   @CURPOS      WHAT IS THE NEW CURSOR POSITION?
       BLWP @VSBR        WHAT IS THE CHARACTER AT THAT POSITION
       SWPB R1           SWAP BYTES
       AI   R1,-96       REMOVE OFFSET
       MOV  R1,R10       STORE THE RESULT IN R10
       MOV  @>8310,R0    POINT TO LINK LIST LOCATION
       AI   R0,44        POINT TO CURSOR COLUMN
       MOV  R8,R6        GET READY TO RE-WRITE THE NEW COLUMN
       BL   @GIVPRM      WRITE THE PARAMETER
       MOV  R9,R6        GET READY TO RE-WRITE THE NEW ROW
       BL   @GIVPRM      WRITE THE PARAMETER
       MOV  R10,R6       GET READY TO WRITE THE CHARACTER
       BL   @GIVPRM      WRITE THE PARAMETER
       B    *R15         RETURN
* GETPRM - GET THE PARAMETER
GETPRM LI   R1,GRDBUF    LOCATION TO WRITE INTO
       LI   R2,2         BYTES TO READ
       BLWP @VMBR        READ THE DATA
       MOV  R0,R14       SAVE CONTENTS OF R0
       MOV  @GRDBUF,R0   MOVE ADDRESS TO READ INTO R0
       INC  R0           POINT TO NUMERIC PART
       CLR  R1           CLEAR R1
       MOVB *R0,R1       READ THE NUMBER
       MOV  R14,R0       RESTORE CONTENTS INTO R0
       AI   R0,8         POINT TO THE NEXT PARAMETER
       SWPB R1           SWAP BYTES
       B    *R11         RETURN
* GIVPRM - GIVE THE PARAMETER
GIVPRM LI   R1,GRDBUF    LOCATION TO WRITE INTO
       LI   R2,2         BYTES TO READ
       BLWP @VMBR        READ THE DATA
       MOV  R0,R14       SAVE CONTENTS OF R0
       MOV  @GRDBUF,R0   MOVE ADDRESS TO READ INTO R0
       INC  R0           POINT TO NUMERIC PART
       SWPB R6           SWAP BYTES
       MOVB R6,*R0       WRITE THE NUMBER
       MOV  R14,R0       RESTORE CONTENTS INTO R0
       AI   R0,8         POINT TO THE NEXT PARAMETER
       B    *R11         RETURN
* CURPOS - CALCULATE THE CURSOR POSITION
CURPOS MOV  R9,R0        MOVE THE ROW TO R0
       DEC  R0           SUBTRACT ONE
       SLA  R0,5         MULTIPLY BY 32
       A    R8,R0        ADD THE COLUMN TO R0
       DEC  R0           SUBTRACT 1
       B    *R11         RETURN
* END - RETURN TO BASIC.
END    LWPI GPLWS        RESTORE BASIC'S WORKSPACE REGISTERS
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       CLR  @STATUS      CLEAR BASIC'S STATUS REGISTER
       B    @>0070       BRANCH BACK TO BASIC
       END
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Disk 21. Pilot 99

9HUVLRQ� $XWKRU��7KRPDV�:HLWKRIHU
5HTXLUHV��;%��($ /DQJXDJH��)RUWK 8SGDWHG�

([FHOOHQW�LPSOHPHQWDWLRQ�RI�WKH�3LORW�SURJUDPPLQJ�ODQJXDJH��,QFOXGHV�IXOO�VXSSRUW�IRU�WKH�7,
V�VRXQG�DQG
JUDSKLFV��7ZR�GLVNV��&RPSOHWH�GRFXPHQWDWLRQ�

dskdir. v2.0. 12-dec-96
Disk name               = PILOT    
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 PILOT         6 DIS/FIX 80   >022 005
002 >003 PILOTDATA    39 PROGRAM      >027 038
003 >004 ZZZZZZZZZZ  313 DIS/FIX128   >04d 283 >005 029
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Disk 22. Pilot 99

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG�

6HH�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = P-MANUAL 
Sectors total           = 360
Sectors used            = 336
Sectors available       = 22
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 LOAD          2 PROGRAM      >022 001
002 >003 P-MANUAL    334 DIS/VAR 80   >023 325 >004 008
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Disk 22. Contents of File P-MANUAL

      PPPPPPPPPPP   IIIIIIIIIII   LLL           OOOOOOOOOOO   TTTTTTTTTTT
      PPPPPPPPPPP   IIIIIIIIIII   LLL           OOOOOOOOOOO   TTTTTTTTTTT
      PPP     PPP       III       LLL           OOO     OOO       TTT
      PPP     PPP       III       LLL           OOO     OOO       TTT
      PPPPPPPPPPP       III       LLL           OOO     OOO       TTT
      PPPPPPPPPPP       III       LLL           OOO     OOO       TTT
      PPP               III       LLL           OOO     OOO       TTT
      PPP               III       LLL           OOO     OOO       TTT
      PPP               III       LLL           OOO     OOO       TTT
      PPP           IIIIIIIIIII   LLLLLLLLLLL   OOOOOOOOOOO       TTT
      PPP           IIIIIIIIIII   LLLLLLLLLLL   OOOOOOOOOOO       TTT

                           99999999999   99999999999
                           99999999999   99999999999
                           999     999   999     999
                           999     999   999     999
                           99999999999   99999999999
                           99999999999   99999999999
                                  9999          9999
                                  9999          9999
                               9999          9999
                               9999          9999
                           9999          9999
                           9999          9999
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&23<5,*+7������7+20$6�3��:(,7+2)(5

3URSRUWLRQV�RI�WKLV�PDQXDO�DUH�&RS\ULJKWHG�E\�7H[DV�,QVWUXPHQWV�UHSURGXFHG�ZLWK�SHUPLVVLRQ�WKHUHRI�

,�ZRXOG�OLNH�WR�WKDQN�WKH�IROORZLQJ�SHRSOH�IRU�WKHLU�LQYDOXDEOH�KHOS�LQ�FUHDWLQJ�3,/27�����'U��-DPHV
'HODQH\��;DYLHU�8QLYHUVLW\��'U��'DYLG�%HUU\��;DYLHU�8QLYHUVLW\��'U��$ODP��;DYLHU�8QLYHUVLW\��'U��%UHZHU�
;DYLHU�8QLYHUVLW\��DQG�0U��5R\�7KRPSVRQ��&LQ�'D\�8VHUV�*URXS��,�ZRXOG�DOVR�OLNH�WR�WKDQN�WKH�IROORZLQJ
LQGLYLGXDOV�DW�7H[DV�,QVWUXPHQWV��0U��%LOO�*RVHWW��0V��6KLUOH\�0DWKHZV��0U��'DYLG�+RUQ��DQG�DOO�WKRVH
DW�WKH�7HFKQLFDO�$VVLVWDQFH�&HQWHU�DQG�WKH�7,�&$5(6�,QIRUPDWLRQ�&HQWHU�

)LQDOO\��,�ZRXOG�OLNH�WR�WKDQN�P\�IDPLO\�ZKR�KDV�SXW�XS�ZLWK�P\�GHYRWLRQ�WR�3,/27����IRU�WKH�ODVW�IHZ
PRQWKV�

7KH�FRPSXWHU�ODQJXDJH�NQRZQ�DV�3,/27��ZKLFK�VWDQGV�IRU�3URJUDPPHG�,QTXLU\�/HDUQLQJ�2U�7HDFKLQJ�
ZDV�GHYHORSHG�E\�3URIHVVRU�-RKQ�$��6WDUNZHDWKHU�RI�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�LQ�6DQ�)UDQFLVFR�LQ�WKH
ODWH� ����V� DQG� HDUO\� ����V�� 3,/27� ZDV� GHYHORSHG� WR� EH� D� ODQJXDJH� IRU� GHYHORSLQJ
FRPSXWHU�DLGHG�LQVWUXFWLRQ��&$,��OHVVRQV��7KH�GHYHORSHU�RI�WKH�ODQJXDJH�LQVLVWHG�WKDW�LW�EH�HDV\�WR�OHDUQ
DQG�XVH�

3,/27����LV�DQ�DGYDQFHG�LPSOHPHQWDWLRQ�RI�3,/27�IRU�WKH�7H[DV�,QVWUXPHQWV�7,�����$��7KH�7,�����$
KDV�DGYDQFHG�IHDWXUHV�ZKLFK�ZRXOG�QRW�EH�DYDLODEOH�IRU�XVH�LI�WKH�VWDQGDUG�3,/27�VWDWHPHQWV�ZHUH�QRW
VXSSOHPHQWHG��3,/27����DGGV�VWDWHPHQWV�IRU�XVLQJ�VSULWHV��ELW�PDS�JUDSKLFV��FKDUDFWHU�JUDSKLFV��VRXQG�
DQG�ILOHV��7KH�FRQFHSW�RI�HDVH�RI�OHDUQLQJ�WKH�ODQJXDJH�DQG�XVH�DUH�PDLQWDLQHG�E\�3,/27����

:LWK�WKH�DGYDQFHG�VWDWHPHQWV�DYDLODEOH�ZLWK�3,/27����WKH�3,/27�ODQJXDJH�KDV�EHHQ�WUDQVIRUPHG�IURP
D�ODQJXDJH�GHVLJQHG�VROHO\�IRU�&$,�OHVVRQV�WR�D�ODQJXDJH�WKDW�LV�HDV\�WR�OHDUQ�DQG�XVH�IRU�ZULWLQJ�KRPH
PDQDJHPHQW�SURJUDPV�DV�ZHOO�DV�&$,�OHVVRQV��

7KH�PDQXDO�\RX�KDYH�EHIRUH�\RX�LV�QRW�D�WH[WERRN��LV�H[SODLQV�WKH�3,/27����VWDWHPHQWV�DQG�KRZ�WR�ZULWH
DQG� UXQ� 3,/27� ��� SURJUDPV�� ,W� LV� EH\RQG� WKH� VFRSH� RI� WKLV�PDQXDO� WR� WHDFK� RQH� WKH� FRQFHSWV� RI
SURJUDPPLQJ�D�FRPSXWHU��3,/27�7KH�PDQXDO�\RX�KDYH�EHIRUH�\RX�LV�QRW�D�WH[WERRN��LV�H[SODLQV�WKH
3,/27����VWDWHPHQWV�DQG�KRZ�WR�ZULWH�DQG�UXQ�3,/27����SURJUDPV��,W�LV�EH\RQG�WKH�VFRSH�RI�WKLV�PDQXDO
WR�WHDFK�RQH�WKH�FRQFHSWV�RI�SURJUDPPLQJ�D�FRPSXWHU��3,/27�KRZHYHU�LV�DQ�HDV\�WR�OHDUQ�ODQJXDJH�VR
WKHVH� OLPLWDWLRQV�VKRXOG�QRW� LPSRVH�D�EXUGHQ��7XWRULDOV�RQ�3,/27����DQG�SRVVLEOH�RWKHU� ODQJXDJHV
DYDLODEOH�RQ�WKH�7,�����$�ZLOO�EH�DYDLODEOH�WR�WKRVH�WKDW�FKRVH�WR�SXUFKDVH�WKH�3,/27����SURJUDP�WKURXJK
WKH�3,/27����3URJUDP�([FKDQJH�

3OHDVH�UHPHPEHU�WKDW�3,/27����LV�IUHHZDUH��)UHHZDUH�GRHVQ
W�PHDQ�WKDW�\RX�UHFHLYH�WKH�SURJUDP�IUHH
RI�FKDUJH��LW�LV�VLPSO\�WKDW�,�DP�DOORZLQJ�\RX�WR�UHYLHZ�WKH�3,/27����V\VWHP�EHIRUH�SXUFKDVLQJ�LW��,�FDQ
QRW�PDNH�\RX�SD\�IRU�3,/27����LI�\RX�XVH�LW�EXW�\RX�PXVW�UHPHPEHU�WKDW�\RXU�DUH�DLGLQJ�WKH�GRZQIDOO
RI�WKH�IUHHZDUH�V\VWHP��DQG�WKDW�WKH�QH[W�QLFH�SLHFH�RI�VRIWZDUH�\RX�ZDQW�\RX�PD\�KDYH�WR�SD\�XS�IURQW
WR�ILQG�RXW�LW�LVQ
W�IRU�\RX��$QRWKHU�ZRUGV�GRQ
W�ELWH�WKH�KDG�WKDW�IHHGV�\RX���$OVR�VLQFH�WKLV�LV�EHLQJ
GLVWULEXWHG� XQGHU� WKH�)UHHZDUH� FRQFHSW� IHHO� IUHH� WR� SDVV� LW� DORQJ� WR� RWKHUV� EXW�ZLWK� WKH� IROORZLQJ
UHVWULFWLRQV�
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�� %RWK�WKH�V\VWHP�GLVN�DQG�WKH�PDQXDO�GLVN�PXVW�EH�JLYHQ�
�� <RX�PD\�QRW�FKDUJH�LQ�DQ\ZD\�VKDSH�RU�IRUP�IRU�JLYLQJ�DQRWKHU�WKH�3,/27����V\VWHP�

3OHDVH�QRWH�WKDW�7,�8VHUV�*URXSV�DUH�JLYHQ�WKH�ULJKW�WR�GLVWULEXWH�WKH�SURJUDP�DV�ORQJ�DV�WKH�SUHFHGLQJ
UXOHV�DUH�IROORZHG�

,�ZRXOG�DSSUHFLDWH�DQ\�FRPPHQWV�DQG�RU�VXJJHVWLRQV�\RX�KDYH�FRQFHUQLQJ�WKH�3,/27����SURJUDPPLQJ
ODQJXDJH�

7KDQN�\RX�

7KRPDV�3��:HLWKRIHU
�����+DUEXU\�'U�
&LQFLQQDWL��2+������

WRITING A PILOT 99 PROGRAM

:KHQ�ZULWLQJ�RU�FUHDWLQJ�D�3,/27����SURJUDP�\RX�XVH�DQ�HGLWRU�WR�FUHDWH�D�WH[W�ILOH�WKDW�FRQWDLQV�\RX
SURJUDP�� ,I� \RX� KDYH� WKH� (GLWRU�$VVHPEOHU� YHUVLRQ� RI� 3,/27� ��� WKHQ� \RX� VKRXOG� XVH� WKH� HGLWRU
DFFRPSDQ\LQJ�WKH�PRGXOH�DQG�IROORZ�WKH�GLUHFWV�DV�JLYHQ�LQ�WKH�(GLWRU�$VVHPEOHU�PDQXDO��,I�\RX�DUH�XVLQJ
WKH�([WHQGHG�%$6,&�YHUVLRQ�RI�3,/27����WKHQ�\RX�VKRXOG�XVH�HLWKHU�DQ�HGLWRU�WKDW�\RX�KDYH�RU�WKH�RQH
WKDW�DFFRPSDQLHG�WKH�3,/27����V\VWHP�LI�\RX�DVNHG�IRU�LW��,I�\RX�DUH�XVLQJ�WKH�HGLWRU�WKDW�DFFRPSDQLHG
3,/27����WKHQ�SOHDVH�VHH�WKH�VXPPDU\�RI�LW�SULQWHG�E\�WKH�PDQXDO�GLVN�

$IWHU�\RX�KDYH�FUHDWHG�\RXU�SURJUDP�ZLWK�WKH�HGLWRU�\RX�PXVW�VDYH�LW�WR�GLVN�LQ�RUGHU�IRU�3,/27����WR�EH
DEOH�WR�UXQ�LW���SOHDVH�QRWH��WKRVH�XVLQJ�7,�:ULWHU�VKRXOG�3ULQW�)LOH��3)�FRPPDQG��WR�GLVN�QRW�6DYH�)LOH��
7KH�ILOHQDPH�XVHG�LQ�VDYLQJ�WKH�ILOH�WR�GLVN�LV�WKH�ILOHQDPH�\RX�VKRXOG�JLYH�3,/27����ZKHQ�UXQQLQJ�WKH
SURJUDP�

RUNNING PILOT 99 PROGRAMS

7KH�ILUVW�VWHS�LQ�UXQQLQJ�D�3,/27����SURJUDP�LV�ORDGLQJ�WKH�3,/27����ODQJXDJH��7KH�PHWKRG�XVHG�LQ
ORDGLQJ�WKH�3,/27����ODQJXDJH�GHSHQGV�RQ�WKH�YHUVLRQ�LQ�XVH��WKXV�IROORZ�WKH�LQVWUXFWLRQV�IRU�\RXU
YHUVLRQ�

EXTENDED BASIC VERSION

�� 7XUQ�RQ�WKH�FRPSXWHU�LQ�WKH�QRUPDO�PDQQHU�
�� 3ODFH�WKH�3,/27����6\VWHP�'LVN�LQ�GULYH���
�� 3UHVV�DQ\�NH\�WR�PDNH�WKH�PDVWHU�VHOHFWLRQ�VFUHHQ�DSSHDU��7KHQ�SUHVV�WKH�NH\�FRUUHVSRQGLQJ�WR

WKH�QXPEHU�EHVLGH�7,�(;7(1'('�%$6,&�
�� 3,/27����ZLOO�ORDG�E\�LWVHOI�IURP�WKLV�SRLQW�
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EDITOR/ASSEMBLER VERSION

�� 7XUQ�RQ�WKH�FRPSXWHU�LQ�WKH�QRUPDO�PDQQHU�
�� 3ODFH�WKH�3,/27����6\VWHP�'LVN�LQ�GULYH���
�� 3UHVV�DQ\�NH\�WR�PDNH�WKH�PDVWHU�VHOHFWLRQ�VFUHHQ�DSSHDU��7KHQ�SUHVV�WKH�NH\�FRUUHVSRQGLQJ�WR

WKH�QXPEHU�EHVLGH�(',725�$66(0%/(5�
�� 6HOHFW�RSWLRQ����/2$'�$1'�581��RI�WKH�(GLWRU�$VVHPEOHU�RSWLRQ�OLVW�
�� $W�WKH�),/(�1$0("�SURPSW�W\SH�'6.��3,/27�DQG�SUHVV�ENTER�
�� 3,/27����ZLOO�ORDG�DQG�DXWRPDWLFDOO\�UXQ�

$IWHU�WKH�3,/27����ODQJXDJH�LV�ORDGHG�\RX�ZLOO�EH�DVNHG�IRU�WKH�SURJUDP�QDPH��(QWHU�WKH�ILOHQDPH�RI�WKH
3,/27����SURJUDP�\RX�ZLVK�WR�UXQ��3,/27����ZLOO�FKHFN�WR�VHH�WKDW�WKH�QDPH�LV�YDOLG�E\�DFFHVVLQJ�WKH
ILOH��<RX�ZLOO�WKHQ�EH�DVNHG�IRU�WKH�GHYLFH�QDPH�RI�\RX�SULQWHU��LI�\RX�ZLVK�WR�XVH�D�SULQWHU�HQWHU�WKH�GHYLFH
QDPH�HOVH�VLPSO\�SUHVV�HQWHU��<RXU�3,/27����SURJUDP�ZLOO�QRZ�EH�UXQ�

,I�DQ\�HUURUV�RFFXU�\RX�ZLOO�EH�JLYHQ�DQ�HUURU�PHVVDJH�DQG�WKH�VWDWHPHQW�QXPEHU�WKDW�FDXVHG�WKH�HUURU�
DQG�WROG�WR�SUHVV�DQ\�NH\�WR�FRQWLQXH��0DNH�VXUH�WR�FRS\�DOO�LQIRUPDWLRQ�RII�WKH�VFUHHQ�EHIRUH�SUHVVLQJ�D
NH\�EHFDXVH�RQFH�D�NH\�LV�SUHVVHG�\RX�DUH�UHWXUQHG�WR�WKH�SRZHU�XS�WLWOH�VFUHHQ�

FUNDAMENTAL P ILOT

7KH�IROORZLQJ�WHUPV�DQG�FRQYHQWLRQV�DUH�XVHG�LQ�3,/27�

1RWH��3,/27����UHTXLUHV�WKDW�DOO�UHVHUYHG�ZRUGV�RI�WKH�ODQJXDJH�EH�LQ�XSSHUFDVH�

ANSWER BUFFER

7KLV�LV�D�VHFWLRQ�RI�PHPRU\�VHW�RII�E\�WKH�3,/27�ODQJXDJH�IRU�LQSXWWLQJ�DQG�RXWSXWWLQJ�LQIRUPDWLRQ�WR
WKH�VFUHHQ��NH\ERDUG��DQG�ILOHV��7KH�DQVZHU�EXIIHU�LV�DOVR�XVHG�LQ�FRPSDULQJ�IRU�D�FRUUHFW�DQVZHU�E\�WKH
0��DQG�0-��VWDWHPHQWV��$V�D�ZKROH�WKH�SURJUDPPHU�QHHG�QRW�ZRUU\�DERXW�WKH�DFWXDO�ZRUNLQJV�RI�WKH
DQVZHU�EXIIHU�

YES FLAG

7KH�\HV�IODJ�LV�FRQWUROOHU�RI�DOO�FRQGLWLRQDO�H[HFXWLRQ�RI�3,/27�����:KDW�WKLV�PHDQV�LV�WKDW�3,/27����KDV
QR�LI�VWDWHPHQWV�SXW�DOORZV�WKH�SURJUDPPHU�WR�GHFLGH�LI�D�VWDWHPHQW�VKRXOG�EH�H[HFXWHG�GHSHQGLQJ�RQ�WKH
<(6�)/$*�

9DULRXV�3,/27�VWDWHPHQWV�HIIHFW�WKH�<(6�)/$*��IRU�H[DPSOH�WKH�0��VWDWHPHQW��)RU�PRUH�LQIRUPDWLRQ
RQ�XVLQJ�WKH�<(6�)/$*�IRU�FRQGLWLRQDO�H[HFXWLRQ�VHH�WKH�67$7(0(17�02',),(56�VHFWLRQ�
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STATEMENT FORMAT

3,/27����LV�UHODWLYHO\�IUHH�IRUP�WKLV�PHDQV�WKDW�LQ�PRVW�FDVHV�PXOWLSOH�VSDFHV�DUH�LJQRUHG��7KH�JHQHUDO
IRUP�RI�D�VWDWHPHQW�LV�DV�IROORZV�

STATEMENT-IDENTIFIER MODIFIER : STATEMENT-DATA

7KH�ILUVW�FKDUDFWHU�RI�DQ\�3,/27����VWDWHPHQW�PXVW�EH�WKH�VWDUW�RI�D�VWDWHPHQW�LGHQWLILHU��LPEHGGHG
VSDFHV� DUH� QRW� DOORZHG�� ,I� D� PRGLILHU� LV� EHLQJ� XVHG� LW� PXVW� EH� LPPHGLDWHO\� IROORZLQJ� WKH
VWDWHPHQW�LGHQWLILHU�� 7KH� FRORQ�PXVW� LPPHGLDWHO\� IROORZ� WKH�PRGLILHU� RU� VWDWHPHQW�LGHQWLILHU� LI� QR
PRGLILHU�LV�EHLQJ�XVHG�DQG�FDQ�QRW�EH�VHSDUDWHG�E\�D�VSDFH�IURP�HLWKHU�RQH�

7KH�IRUPDW�RI�VWDWHPHQW�GDWD�LV�JRYHUQHG�E\�WKH�W\SH�RI�VWDWHPHQW�DQG�FDQ�EH�IRXQG�LQ�WKDW�VWDWHPHQWV
H[SODQDWLRQ�

7KH�RQO\�RWKHU�WLPH�WKDW�VSDFHV�DUH�LPSRUWDQW�LV�ZKHQ�SULQWLQJ�WR�WKH�VFUHHQ��SULQWHU��RU�ZULWLQJ�WR�D�ILOH�
/HDGLQJ�VSDFHV�DIWHU�WKH�FRORQ�DUH�DVVXPHG�WR�EH�FKDUDFWHUV�WR�EH�SULQWHG��WKH�VDPH�H[LVWV�IRU�DQ\�VSDFHV
LPEHGGHG�ZLWK�LQ�VWDWHPHQW�GDWD�

STATEMENT MODIFIERS

7KH�3,/27�ODQJXDJH�DOORZV�DQ\�VWDWHPHQW�WR�EH�PRGLILHG�LQ�WKH�WKUHH�ZD\V�E\�WKH�XVH�RI�PRGLILHUV��7KH
�<��RU�<(6�PRGLILHU�FDXVHV�D�VWDWHPHQW�WR�EH�H[HFXWHG�RQO\�ZKHQ�WKH�<(6�)/$*�LV�LQ�D�WUXH�VWDWH��GHILQHG
DV�KDYLQJ�D�QRQ�]HUR�YDOXH��7KH��1��RU�12�PRGLILHU�FDXVHV�D�VWDWHPHQW�WR�EH�H[HFXWHG�RQO\�LI�WKH�<(6
)/$*�LV�LQ�IDOVH�VWDWH��7KH�WKLUG�W\SH�RI�PRGLILHU�DOORZV�WKH�XVHU�WR�VSHFLI\�WKDW�WKH�UHVXOW�RI�D�VWULQJ�RU
QXPHULF�H[SUHVVLRQ�VKRXOG�EH�XVHG�� LI� WKH�H[SUHVVLRQ� LV�WUXH��QRQ�]HUR�UHVXOW�� WKH� VWDWHPHQW�ZLOO�EH
H[HFXWHG�DQG�LI�WKH�UHVXOW�LV�IDOVH�RU�]HUR�WKH�VWDWHPHQW�ZLOO�QRW�EH�H[HFXWHG��7KHUH�DUH�KRZHYHU�D�IHZ
UHVWULFWLRQV�FXUUHQWO\�LPSRVHG�RQ�WKH�XVH�RI�WKLV�PRGLILHU�����WKH�H[SUHVVLRQ�PXW�EH�HQFORVHG�ZLWKLQ
SDUHQWKHVHV�����7KH�VHFRQG�LWHP�RI�WKH�H[SUHVVLRQ�PXVW�EH�D�YDOLG�UHSUHVHQWDWLRQ�RI�D�YDULDEOH�
NUMERIC VARIABLES

3,/27����DOORZV�XVH�RI�XS�WR����QXPHULF�YDULDEOHV��7KH�FDSLWDO�OHWWHUV�RI�WKH�DOSKDEHW�DUH�XVHG�DV�WKHUH
QDPHV��$�%�&�'���=��$�QXPHULF�YDULDEOH
V�QDPH�PXVW�DOZD\V�EH�SUHFHGHG�E\�D�SRXQG�VLJQ������QR�VSDFHV
PD\�EH�LPEHGGHG�EHWZHHQ�WKH�SRXQG�VLJQ�DQG�WKH�QXPHULF�YDULDEOH
V�QDPH�

STRING VARIABLES

3,/27����DOORZV�WKH�XVH�RI����VWULQJ�YDULDEOHV��$�%�&�'�����0��7KH�UHDVRQ�EHKLQG�WKH�IHZ�QXPEHU�RI�VWULQJ
YDULDEOHV�LV�GXH�WR�PHPRU\�OLPLWDWLRQV��(DFK�VWULQJ�YDULDEOH�FDQ�KROG�D�PD[LPXP�RI�HLJKW\�FKDUDFWHUV�
$�VWULQJ�YDULDEOH�PXVW�EH�LPPHGLDWHO\�SUHFHGHG�E\�D�GROODU�VLJQ�����
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NUMERIC CONSTANTS

1XPHULF�FRQVWDQWV�DUH�SHUPLWWHG�E\�3,/27����LQ�QXPHULF�H[SUHVVLRQV��7KH\�FDQ�EH�SODFHG�LQ�WKH�DQVZHU
EXIIHU�DQG�FDQ�DOVR�EH�SODFHG�LQ�D�YDULDEOH���7KHUH�LV�D�OLPLW�LI�HLJKW\�FKDUDFWHUV�WKDW�FDQ�EH�LQSXWWHG��7R
FKHFN�IRU�D�FRUUHFW�DQVZHU�XVH�WKLV�VWDWHPHQW�DQG�D�0��RU�0-��VWDWHPHQW�

STRING CONSTANTS

6WULQJ�FRQVWDQWV�DUH�QRW�SHUPLWWHG�E\�3,/27����DW�WKLV�WLPH�

7KH�IROORZLQJ�QXPHULF�RSHUDWRUV�DQG�IXQFWLRQV�DUH�VXSSRUWHG�E\�3,/27�����7KH�VWDQGDUG�7,�IRUPDW�IRU
QXPHULF�H[SUHVVLRQV�DSSO\�WR�3,/27�����DOVR�WKH�VWDQGDUG�SULRULW\�RI�RSHUDWLRQV�DSSO\�

� DGGLWLRQ
 PXOWLSOLFDWLRQ
A H[SRQHQWLDWLRQ
� VXEWUDFWLRQ
� GLYLVLRQ

 HTXDO�WR
! JUHDWHU�WKDQ
� OHVV�WKDQ
�! QRW�HTXDO�WR
! JUHDWHU�WKDQ�RU�HTXDO�WR
 � OHVV�WKDQ�RU�HTXDO�WR

$71 DUFWDQJHQW
&26 FRVLQH
645 VTXDUH�URRW
(;3 H[SRQHQWLDO
7$1 WDQJHQW
6,1 VLQH
/2* ORJDULWKP
1(* QHJDWLYH�RI

3DUHQWKHVHV�FDQ�EH�XVHG�WR�DOWHU�WKH�QRUPDO�RUGHU�RI�RSHUDWLRQV�

STRING OPERATORS

3,/27����VXSSRUWV�RQO\�WKH�FRQFDWHQDWLRQ�RI�VWULQJV��,Q�WKH�WKLUG�W\SH�RI�PRGLILHU�\RX�FDQ�FRPSDUH
VWULQJV�ZLWK�WKH�QRUPDO�UHODWLRQDO�RSHUDWRUV�
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LABELS

/DEHOV�DUH�VWDWHPHQWV�XVHG�IRU�VHSDUDWLQJ�SDUWV�RI�D�SURJUDP�RU�EHLQJ�WKH�REMHFW�RI�D�EUDQFK�VWDWHPHQW�
/DEHO� VWDWHPHQWV�PXVW� VWDUW�ZLWK� DQ� DVWHULVN�ZKLFK� LV� IROORZHG� E\� XS� WR� WHQ� XSSHUFDVH� DOSKDEHWLF
FKDUDFWHUV�

$6�

7KH�$6��VWDWHPHQW�LQSXWV�D�VLQJOH�FKDUDFWHU�IURP�WKH�NH\ERDUG�DQG�SODFHV�LW�LQ�WKH�DQVZHU�EXIIHU��7KLV
VWDWHPHQW�LV�XVHIXO�IRU�PXOWLSOH�FKRLFH�TXHVWLRQV��/LNH�ZLWK�WKH�$��VWDWHPHQW�XVH�WKH�0��RU�0-��VWDWHPHQW
WR�GHWHUPLQH�LI�DQ�DQVZHU�LV�FRUUHFW�

&�

7KH�&��VWDWHPHQW�LV�XVHG�WR�DVVLJQ�D�QXPHULF�YDULDEOH�D�YDOXH��7KH�RSHUDWRUV�DQG�IXQFWLRQV�WKDW�DUH
SHUPLWWHG�E\�3,/27�ZHUH�OLVWHG�HDUOLHU��7KLV�VWDWHPHQW�DOORZV�\RX�WR�NHHS�WUDFN�RI�WKH�QXPEHU�RI�FRUUHFW
DQG�RU�LQFRUUHFW�DQVZHUV��,W�DOVR�DOORZV�\RX�WR�PDWKHPDWLFV�WKRVH�JLYLQJ�\RX�WKH�DELOLW\�WR�GR�SUREOHPV
DV�\RX�DVN�WKHP�

&+�

7KLV�RQH�VWDWHPHQW�PDNHV�LW�HDV\�WR�FOHDU�WKH�WH[W�VFUHHQ�DQG�KRPH�WKH�FXUVRU�

&6�

7KLV�VWDWHPHQW�PDNH�VLW�SRVVLEOH�WR�FRPELQH�RU�FRQFDWHQDWH�VWULQJV�DQG�DVVLJQ�WKH�UHVXOW�WR�D�VWULQJ�

(�

7KH�(��VWDWHPHQW�LV�WZR�VWDWHPHQWV�LQ�RQH��,I�WKHUH�LV�QR�VXEURXWLQH�FDOO�LQ�HIIHFW�WKHQ�WKH�(��VWDWHPHQW
FDXVHV�WKH�3,/27�SURJUDP�WR�HQG��,I�D�VXEURXWLQH�FDOO�LV�LQ�HIIHFW�WKHQ�WKH�(��VWDWHPHQW�WUDQVIHUV�FRQWURO
EDFN�WR�WKH�VWDWHPHQW�IROORZLQJ�WKH�ODVW�8��VWDWHPHQW�

-�

7KH�-��VWDWHPHQW�LV�YHU\�SRZHUIXO�EHFDXVH�LW�DOORZV�\RX�WKH�SURJUDPPHU�WR�FRQWURO�WKH�RUGHU�WKDW�WKH
SURJUDP�LV�H[HFXWHG��7KH�-��VWDWHPHQW�FDXVHV�H[HFXWLRQ�RI�WKH�SURJUDP�WR�EH�WUDQVIHUUHG�WR�WKH�ODEHO�JLYHQ
LQ� WKH� VWDWHPHQW��7KLV� VWDWHPHQW�ZLWK�D�PRGLILHU�DUH� OLNH� WKH� ,)��7+(1�VWDWHPHQW� LQ�%$6,&��7KLV
VWDWHPHQW�DQG�WKH�<(6�RU�12�PRGLILHU�DQG�WKH�0��VWDWHPHQW�PDNH�LW�H[WUHPHO\�HDV\�WR�SHUIRUP�EUDQFKHV
GHSHQGLQJ�RQ�LQSXW�IURP�WKH�NH\ERDUG�
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-0�

7KLV�PRGLILHG�YHUVLRQ�RI�WKH�-��VWDWHPHQW�PDNHV�LW�H[WUHPHO\�HDV\�WR�GR�WKLQJV�GHSHQGLQJ�RQ�WKH�FKRLFHV
HQWHUHG�IURP�WKH�NH\ERDUG��7KLV�VWDWHPHQW�VKRXOG�EH�XVHG�DORQJ�ZLWK�WKH�0��VWDWHPHQW��VRPHZKDW�OLNH
D�WHDP�

0�

7KLV�VWDWHPHQW�KDV�EHHQ�VDLG�WR�EH�WKH�PRVW�SRZHUIXO�RI�DOO�3,/27�VWDWHPHQWV��7KH�0��VWDWHPHQW�PDNH
V�LW�HDV\�WR�FKHFN�IRU�D�FRUUHFW�DQVZHU�RXW�RI�D�QXPEHU�RI�FKRLFHV��)RU�H[DPSOH��WKLV�VWDWHPHQW�ZLOO�DOORZ
\RX�WR�DQVZHU�*(25*(��:$6+,1*721��*(25*(�:$6+,1*721��*�:����DQG�VR�RQ�DQG�VWLOO�UHFHLYH
FUHGLW�IRU�D�FRUUHFW�DQVZHU��7KLV�VWDWHPHQW�DQG�WKH�SRZHU�RI�WKH�WKUHH�NLQGV�RI�PRGLILHUV�PDNH�D�YHU\
XVHIXO�FRPELQDWLRQ�

0-�

7KLV�VWDWHPHQW�LV�D�VOLJKWO\�PRGLILHG�0��VWDWHPHQW��LI�QR�PDWFK�LV�IRXQG�WKH�QH[W�0��RU�1-��VWDWHPHQW�LV
SHUIRUPHG��VNLSSLQJ�DOO�VWDWHPHQW�LQ�EHWZHHQ�WKH�WZR�VWDWHPHQWV��7KLV�JLYHV�\RX�WKH�DELOLW\�WR�PDNH�ORQJ
OLVWV�RI�FRUUHFW�DQVZHUV�RU�WR�SHUIRUP�VSHFLDO�WDVNV�GHSHQGLQJ�RQ�ZKLFK�RI�D�VHULHV�RI�FRUUHFW�DQVZHUV
ZKHUH�JLYHQ�

35�

7KLV�VWDWHPHQW�PDNHV�LW�HDV\�WR�VHW�SUREOHPV�DSDUW�ZLWKLQ�D�3,/27�SURJUDP�

5�

7KH�5��VWDWHPHQW�LV�WRWDOO\�LJQRUHG�E\�3,/27�EXW�WKDW�GRHVQ
W�PHDQ�\RX�VKRXOG�LJQRUH�LW��7KLV�VWDWHPHQW
DOORZV�\RX�WR�DGG�FRPPHQWV�ZLWKLQ�\RXU�SURJUDP�WR�PDNH�LW�HDV\�IRU�\RX�DQG�RWKHUV�WR�XQGHUVWDQG�

7�

7KH�7��VWDWHPHQW�DOORZV�\RX�WR�SODFH�D� OLQH�RI�WH[W�RQ�WKH�GLVSOD\�VFUHHQ��LQ�HLWKHU�WH[W�PRGH�RU�WKH
DGGLWLRQDO� JUDSKLFV�PRGH��:LWK� WKH� VWDWHPHQW� \RX� FDQ� DOVR� W\SH� WKH� YDOXHV� RI� QXPHULF� DQG� VWULQJ
YDULDEOHV��7KLV�VWDWHPHQW�DOORZV�RQH�WR�SODFH�SUREOHPV�RU�TXHVWLRQV�RQ�WKH�VFUHHQ�

7+�

7KLV�VWDWHPHQW�LV�D�VOLJKW�PRGLILFDWLRQ�WR�WKH�7��VWDWHPHQW�LQ�WKDW�WKH�FXUVRU�UHPDLQV�LQ�WKH�SRVLWLRQ
IROORZLQJ�WKH�GLVSOD\HG�WH[W��7KLV�FDQ�PDNH�LW�HDV\�WR�KDYH�DQ�DQVZHU�LQSXWWHG�QH[W�WR�D�TXHVWLRQ�
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73�

,I�\RX�KDYH�HYHU�GRQH�DQ\�SURJUDPPLQJ�LQ�RWKHU�ODQJXDJHV�RQ�WKH�7,�����$�\RX�NQRZ�WKDW�LW�LV�QRW�WR�HDV\
WR�SULQW�WKLQJV�WR�\RXU�SULQWHU��%XW�3,/27
V�73��VWDWHPHQW�PDNHV�LW�HDV\�WR�GR�MXVW�WKDW��:LWK�WKLV
VWDWHPHQW�\RX�GRQ
W�KDYH�WR�ZRUU\�DERXW�RSHQLQJ�DQG�FORVLQJ�WKH�SULQWHU�WKH�3,/27�V\VWHP�GRHV�DOO�WKDW
IRU�\RX��<RX�FDQ�DOVR�XVH�WKLV�VWDWHPHQW�WR�SULQW�WKH�YDOXHV�RI�QXPHULF�DQG�VWULQJ�YDULDEOHV�WR�WKH�SULQWHU�
8�

+HUH�LV�DQRWKHU�SRZHUIXO�3,/27�VWDWHPHQW��7KLV�VWDWHPHQW�LQ�FRPELQDWLRQ�ZLWK�WKH�(��VWDWHPHQW�DOORZ
\RX�WR�FUHDWH�VXEURXWLQHV��6XEURXWLQHV�VKRXOG�EH�XVHG�IRU�RIWHQ�QHHG�WDVNV��7KH�XVH�RI�VXEURXWLQHV�PDNH
LW� HDV\� WR� FUHDWH�DQG�XQGHUVWDQG�SURJUDPV��6XEURXWLQHV� FDQ�DOVR�EH�XVHG� WR� H[SDQG� WKH�3,/27���
ODQJXDJH��IRU�H[DPSOH�ZULWLQJ�D�VXEURXWLQH�WR�GUDZ�VPDOOHU�FLUFOH�LQVLGH�HDFK�RWKHU�JLYHV�\RX�D�PRGLILHG
'&��VWDWHPHQW�WKDW�ILOOV�LQ�D�FLUFOH�

CHARACTER GRAPHICS STATEMENTS

7KH�7,�����$�DOORZV�\RX�WR�FKDQJH�WKH�SDWWHUQ�RI�FKDUDFWHUV�WR�VXLW�WKH�QHHGV�RI�D�SURJUDP��7KHUH�DUH����
FKDUDFWHUV�DYDLODEOH�WR�WKH�XVHU��VRPH�RI�WKHVH�DUH�XVHG�IRU�WKH�VWDQGDUG�GLVSOD\�FKDUDFWHUV��7KH����
FKDUDFWHUV�DUH�GLYLGHG�LQWR����JURXSV��HDFK�JURXS�FDQ�KDYH�D�GLIIHUHQW�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�
7KH�IRUHJURXQG�FRORU�GHWHUPLQHV�WKH�FRORU�JLYHQ�WR�WKH�SDUW�RI�WKH�FKDUDFWHU�WKDW�LV�YLVLEOH�ZKLOH�WKH
EDFNJURXQG�FRORU�GHWHUPLQHV�WKH�LQYLVLEOH�SDUW�RI�WKH�FKDUDFWHU
V�FRORU��$OVR�SURYLGHG�ZLWK�3,/27����DUH
VWDWHPHQWV�DOORZLQJ�UDSLG�GLVSOD\LQJ�RI�D�FKDUDFWHU�YHUWLFDOO\�RU�KRUL]RQWDOO\�DORQJ�WKH�VFUHHQ�

&&�

7KLV�VWDWHPHQW�DOORZV�\RX�WR�FKDQJH�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�RI�D�FKDUDFWHU�VHW��7KLV
VWDWHPHQW�JLYHV�\RX�WKH�SRZHU�WR�HPSKDVLV�WH[W��DOVR�LQ�FRPELQDWLRQ�ZLWK�WKH�&3��VWDWHPHQW�WR�HDVLO\
PDNH�FRORU�JUDSKLFV�

&3�

7KLV�VWDWHPHQW�DOORZV�\RX�WR�GHILQH�WKH�SDWWHUQ�RI�D�FKDUDFWHU��7KH�LQVWUXFWLRQV�IRU�GHILQLQJ�D�FKDUDFWHU
FDQ�EH�IRXQG�LQ�WKH�H[SODQDWLRQ�RI�WKLV�VWDWHPHQW��7KLV�VWDWHPHQW�FDQ�EH�XVHG�IRU�GHILQLQJ�ODUJH�OHWWHUV�
QXPEHUV��V\PEROV�VXFK�DV�ORJRV��HWF��$QRWKHU�XVH�RI�WKLV�VWDWHPHQW�FRXOG�EH�IRU�GHILQLQJ�VSHFLDO�V\PEROV
IRU�PDWKHPDWLFV��IRUHLJQ�ODQJXDJHV��FKHPLVWU\��HWF�

+&�

7KH�+&��VWDWHPHQW�RSHUDWHV�DOPRVW�LGHQWLFDOO\�WR�WKH�7,�%$6,&�+&+$5�VXESURJUDP��,W�DOORZV�RQH�WR
SODFH�D�FKDUDFWHU�DQ\ZKHUH�RQ�WKH�VFUHHQ�DQG�WR�UHSHDW�D�QXPEHU�RI�WLPHV�LI�ZDQWHG�KRUL]RQWDOO\�DFURVV
WKH�VFUHHQ�



7(;$6�,167580(176
+20(�&20387(5

336

,7�

7KH�,7��VWDWHPHQW�SODFHV�3,/27�LQ�WKH�WH[W�PRGH��7KH�VFUHHQ�LV�GLYLGHG�LQWR����URZV�RI����FROXPQV�

61�

7KLV�VWDWHPHQW�SHUPLWV�WKH�SURJUDPPHU�WR�FKDQJH�WKH�VFUHHQ�FRORU�

7&�

7KH�7&��VWDWHPHQW�JLYHV�WKH�SURJUDPPHU�WKH�DELOLW\�WR�ORFDWH�WKH�WH[W�FXUVRU�DQ\ZKHUH�RQ�WKH�VFUHHQ��7KLV
LQ�FRPELQDWLRQ�ZLWK�WKH�7��RU�7+��VWDWHPHQWV�PDNH�LW�SRVVLEOH�WR�SODFH�JUDSKLFV�DQG�RU�WH[W�DQ\ZKHUH�RQ
WKH�VFUHHQ�

9&�

7KH�9&��VWDWHPHQW�VHUYHV�WKH�VDPH�IXQFWLRQ�DV�WKH�+&��VWDWHPHQW�SXWV�ZLOO�UHSHDW�WKH�FKDUDFWHU�YHUWLFDOO\�

SPRITES

7KH�7,�����$�DOORZV�WKH�XVH�RI�XS�WR����VSULWHV��6SULWHV�KDYH�DGGLWLRQDO�IHDWXUHV�QRW�IRXQG�LQ�FKDUDFWHU
JUDSKLFV��6SULWHV�FDQ�EH�ORFDWHG�DW�DQ\�RI�WKH�RYHU�������SL[HOV�RI�WKH�VFUHHQ��WKH\�FDQ�DOVR�EH�IRXU�GLIIHUHQW
VL]HV��DQG�FDQ�EH�SODFHG�LQ�DXWR�PRWLRQ��2QFH�D�VSULWH�LV�SODFHG�LQ�DXWR�PRWLRQ�WKH�SURJUDP�GRHVQ
W�QHHG
WR�FRQWURO�WKH�VSULWH�

*3�

7KH� *3�� VWDWHPHQW� SHUIRUPV� WKH� VDPH� IXQFWLRQ� DV� WKH� &3�� VWDWHPHQW� EXW� IRU� VSULWH�FKDUDFWHUV�
6SULWH�FKDUDFWHUV�DUH�XVHG�LQ�GHILQLQJ�WKH�SDWWHUQV�RI�VSULWHV��7KHUH�DUH����VSULWH�FKDUDFWHUV�DYDLODEOH�IRU
XVH�

6$�

7KH�6$��VWDWHPHQW�JLYHV�WKH�SURJUDPPHU�WKH�DELOLW\�WR�GHWHFW� LI� DQ\�WZR�VSULWHV�DUH�WRXFKLQJ��7KLV
VWDWHPHQW�PDNHV�LW�SRVVLEOH�WR�SHUIRUP�D�FHUWDLQ�DFWLRQ�LI�WZR�VSULWHV�WRXFK�HDFK�RWKHU�

6&�

6SULWHV�KDYH�FRORU�MXVW�DV�GR�FKDUDFWHUV���WKH�EDFNJURXQG�FRORU�RI�VSULWHV�LV�DOZD\V�WUDQVSDUHQW����7KH�6&�
VWDWHPHQW�LV�XVHG�WR�FKDQJH�RU�VHW�WKH�FRORU�RI�D�VSULWH�
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6'�

7KH�DELOLW\�WR�GHOHWH�D�JLYHQ�VSULWH�LV�KDQGOHG�E\�WKH�6'��VWDWHPHQW�

6*�

7KH�6*��VWDWHPHQW�GHOHWHV�DOO�VSULWHV�

6+�

7KH�6+��VWDWHPHQW�LV�XVHG�WR�GHWHFW�LI�WZR�VSULWHV�DUH�LQ�FRLQFLGHQFH�RU�WRXFK�HDFK�RWKHU��2QFH�DJDLQ�WKLV
DOORZV�DFWLRQV�WR�EH�WDNHQ�RQ�WKH�FRLQFLGHQFH�RI�WZR�VSULWHV�

6/�

2QH�RI�WKH�SRZHUV�RI�VSULWHV�LV�WKHLU�DELOLW\�WR�EH�ORFDWHG�DQ\ZKHUH�RQ�WKH�VFUHHQ��QRW�EH�OLPLWHG�E\
FKDUDFWHU�FHOOV��7KH�6/��VWDWHPHQW�LV�XVHG�IRU�ORFDWLQJ�D�VSULWH�RQ�WKH�VFUHHQ�

60�

3UREDEO\�WKH�PRVW�SRZHUIXO�IHDWXUH�RI�VSULWHV�LV�WKHLU�DELOLW\�WR�EH�SODFHG�LQ�PRWLRQ�RQFH�DQG�WKH�OHIW�WR
FRQWLQXH�WKDW�PRWLRQ�RQ�WKHLU�RZQ��7KH�60��VWDWHPHQW�DOORZV�WKH�SURJUDPPHU�WR�VSHFLI\�WKH�PRWLRQ�RI
D�VSULWH��7KLV�VWDWHPHQW�FDQ�QRW�EH�XVHG�LQ�JUDSKLFV�PRGH�

63�

7KH�63��VWDWHPHQW�LV�XVHG�WR�VHW�WKH�SDWWHUQ�RI�D�VSULWH�

66�

6SULWHV�FDQ�EH�IRXU�GLIIHUHQW�VL]HV�ZKLFK�D�VHW�E\�WKLV�VWDWHPHQW�

7KH�DWWULEXWHV�RI�FRORU��SDWWHUQ��ORFDWLRQ��VL]H��DQG�PRWLRQ�RI�D�VSULWH�FDQ�EH�FKDQJHG�DW�DQ\WLPH�



7(;$6�,167580(176
+20(�&20387(5

338

BITMAP GRAPHICS

7KH�7,�����$
V�DGYDQFHG�JUDSKLFV�FKLS�DOORZV�WKH�SURJUDPPHU�WR�VHW�LQGLYLGXDO�SL[HOV�RI�WKH�VFUHHQ�RQ
RU�RII�DQG�DOVR�WR�VSHFLI\�WKHUH�FRORU��)RU�VSHFLI\LQJ�FRORU�LQ�WKH�JUDSKLFV�PRGH�UHPHPEHU�WKDW�HDFK�JURXS
RI�HLJKW�KRUL]RQWDO�SL[HOV�KDYH�WKH�VDPH�FRORUV��,Q�JUDSKLFV�PRGH�WKH�VFUHHQ�LV�GLYLGHG�LQWR�WZR�SDUWV��7KH
WRS�WZR�WKLUGV�RI�WKH�VFUHHQ�LV�LQ�ELW�PDS�PRGH�WKLV�LV�ZKHUH�WKH�IROORZLQJ�VWDWHPHQWV�SHUIRUP�WKHLU
RSHUDWLRQV��7KH�ERWWRP�WKLUG�RI�WKH�VFUHHQ�LV�LQ�WH[W�PRGH��7KH�WZR�GLIIHUHQW�SDUWV�RI�WKH�VFUHHQ�DOORZ�\RX
WR�GUDZ�GHWDLOHG�LOOXVWUDWLRQV�DQG�WR�DVN�TXHVWLRQV�DERXW�WKHP�

'&�

7KLV�VWDWHPHQW�PDNHV�LW�HDV\�WR�GUDZ�D�FLUFOH�RQ�WKH�JUDSKLFV�VFUHHQ�

'/�

7KLV�VWDWHPHQW�ZLOO�GUDZ�D�OLQH�RQ�WKH�JUDSKLFV�VFUHHQ

'5�

7KLV�VWDWHPHQW�GUDZV�D�UHFWDQJOH�RQ�WKH�JUDSKLFV�VFUHHQ�

*&�

7KLV�VWDWHPHQW�DOORZV�WKH�SURJUDPPHU�WR�VSHFLI\�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�IRU�GUDZLQJ
JUDSKLFV�

,*�

7KLV�VWDWHPHQW�FDXVHV�3,/27����WR�JR�LQWR�WKH�JUDSKLFV�PRGH�

7*�

7KLV�VWDWHPHQW�SHUPLWV�WKH�VWDQGDUG�$6&,,�FKDUDFWHUV�WR�EH�GLVSOD\HG�RQ�WKH�JUDSKLF�SDUW�RI�WKH�VFUHHQ�
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FILE STATEMENTS

3,/27� ��� DOORZV� WKH� XVH� RI� D� GDWD� ILOH�� 7KH� GDWD� ILOO� IRUPDW� LV� SUHVHW� WR� ,17(51$/�� ),;('� ���
5(/$7,9(��83'$7(��+RZHYHU�WKH�DYHUDJH�XVH�QHHG�QRW�ZRUU\�DERXW�WKLV��:KDW�DOO�WKLV�PHDQV�LV�WKDW
\RX�KDYH�D�PD[LPXP�RI�HLJKW\�FKDUDFWHUV�WKDW�FDQ�EH�UHDG�LQ�RU�ZULWWHQ�RXW�DW�RQH�WLPH��SOXV�\RX�FDQ�UHDG
DQG�ZULWH�WR�WKH�ILOH�DW�WKH�VDPH�WLPH��SOXV�\RX�FDQ�DFFHVV�UHFRUGV�LQ�DQ\�RUGHU�

&)�

7KLV�VWDWHPHQW� LV�XVH�WR�FORVH�WKH�GDWD�ILOH��<RX�VKRXOG�DOZD\V�FORVH� WKH�GDWD�ILOH�EHIRUH�HQGLQJ�WKH
SURJUDP��,I�\RXU�SURJUDP�HQGV�ZLWK�D�HUURU�WKH�GDWD�ILOH�ZLOO�EH�FORVHG�E\�WKH�3,/27����V\VWHP�

2)�

7KH�2)��VWDWHPHQW�LV�XVHG�WR�RSHQ�D�GDWD�ILOH�

5(�

7KH�5(��VWDWHPHQW�UHDGV�D�UHFRUG�IURP�WKH�GDWD�ILOH�LQWR�WKH�DQVZHU�EXIIHU��7KH�5(��VWDWHPHQW�FDQ�DOVR
SODFH�WKH�UHFRUG�LQWR�D�YDULDEOH�

5)�

7KH�5)��VWDWHPHQW�PRYHV�WKH�ILOH�SRLQWHU���WKH�FRQWURO�IRU�ZKLFK�UHFRUG�LV�QH[W�WR�EH�UHDG�RU�ZULWWHQ���WR
D�JLYHQ�UHFRUG��7KLV�VWDWHPHQW�DOORZV�WKH�SURJUDPPHU�WR�DFFHVV�UHFRUGV�RI�D�GDWD�ILOH�LQ�DQ\�RUGHU�

:$�

7KH�:$��VWDWHPHQW�ZULWHV�WKH�FRQWHQWV�RI�WKH�DQVZHU�EXIIHU�RXW�WR�WKH�GDWD�ILOH��7KLV�VWDWHPHQW�PDNHV
LW�HDV\�WR�NHHS�WKH�DQVZHUV�RI�VHVVLRQ�LQ�D�GDWD�ILOH�

:5�

7KH�:5��VWDWHPHQW�DOORZV�WKH�SURJUDPPHU�WR�SXW�DQ\�FKDUDFWHUV�RXW�WR�WKH�GDWD�ILOH��WKLV�VWDWHPHQW�LV�DOVR
XVHG�WR�VDYH�WKH�YDOXHV�RI�YDULDEOHV�
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MISCELLANEOUS STATEMENTS

7KH�IROORZLQJ�VWDWHPHQWV�DUH�DGGLWLRQDO�VWDWHPHQWV�WKDW�ILW�LQ�WR�QR�VSHFLDO�FDWHJRU\�

)%�

7KH�)%��VWDWHPHQW�FKHFNV�WKH�ILUH�EXWWRQ�RI�RQH�RI�WKH�MR\VWLFN�XQLWV�

-6�

7KH�-6��VWDWHPHQW�UHWXUQV�WKH�SRVLWLRQ�RI�WKH�MR\VWLFNV�XQLW�VSHFLILHG��7KH�MR\VWLFNV�DUH�GXSOLFDWHG�RQ�WKH
NH\ERDUG��IRU�PRUH�LQIRUPDWLRQ�RQ�WKLV�VHH�WKH�-6��VWDWHPHQW��

%:�

7KH�%:��VWDWHPHQW�PDNHV�WKH�EHJLQQLQJ�RI�D�:KLOH�ORRS��7KLV�VWDWHPHQW�DQG�WKH�:+��VWDWHPHQW�FRQWURO
D�ZKLOH�ORRS�

:+�

7KH�:+��VWDWHPHQW�LV�WKH�FRQWUROOHU�RI�WKH�ZKLOH�ORRS��$�ZKLOH�ORRS�DOORZV�UHSHDWHG�H[HFXWLRQ�RI�D�JURXS
RI�3,/27����VWDWHPHQWV�ZKLOH�D�FRQGLWLRQ�LV�WUXH�

/3�

7KH�/3��VWDWHPHQW�LV�WKH�ILUVW�VWDWHPHQW�RI�D�/223�VWUXFWXUH��WKLV�LV�YHU\�VLPLODU�WR�%$6,&
V�)25��1(;7�
7KH�/223�VWUXFWXUH�DOORZV�D�JURXS�RI�3,/27����VWDWHPHQWV�WR�EH�H[HFXWHG�D�VHW�QXPEHU�RI�WLPHV�

(/�

7KH�(/��VWDWHPHQW�PDUNV�WKH�HQG�RI�WKH�/223�VWUXFWXUH�

6�

7KH�7,�����$�KDV�WKH�DELOLW\�WR�FUHDWH�PXVLF�XVLQJ�WKUHH�LQGHSHQGHQW�YRLFHV��7KH�6��VWDWHPHQW�JLYHV�WKH
SURJUDPPHU�DFFHVV�WR�WKLV�SRZHU��7KLV�VWDWHPHQW�PDNHV�LW�SRVVLEOH�WR�XVH�PXVLF�DV�D�UHZDUG�IRU�D�FRUUHFW
DQVZHU�RU�WR�WHDFK�WKH�FRQFHSWV�RI�PXVLF�WKHRU\�
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ERROR MESSAGES

,I�\RXU�3,/27����SURJUDP�JHQHUDWHV�D�HUURU�\RX�ZLOO�LQIRUPHG�ZLWK�DQ�HUURU�PHVVDJH�WKH�VWDWHPHQW�WKDW
FDXVHG�WKH�HUURU��$IWHU�\RX�DUH�ILQLVKHG�FRS\LQJ�WKH�HUURU�PHVVDJH�DQG�VWDWHPHQW�QXPEHU�GRZQ�SUHVV�D
DQ\�NH\�DQG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�WLWOH�VFUHHQ�

syntax error

7KH�VWDWHPHQW�FRQWDLQV�LQYDOLG�V\QWD[�IRU�WKDW�VWDWHPHQW�

invalid variable

7KH�QDPH�RI�D�QXPHULF�RU�VWULQJ�YDULDEOH�LV�LQYDOLG�

bad value

7KH�YDOXH�VXSSOLHG�LV�EDG�RU�RXW�RI�UDQJH��7KLV�XVXDOO\�ZLOO�KDSSHQ�IRU�LQFRUUHFW�VSULWH�QXPEHUV�
FRORU�FRGHV��DUJXPHQW�RI�D�QXPHULF�IXQFWLRQ�RXW�RI�UDQJH��URZ�RU�FROXPQ�RXW�RI�UDQJH��GRW�URZ
RU�GRW�FROXPQ�RXW�RI�UDQJH��EDG�$6&,,�FRGH��HWF�

nesting error

7KH�PHDQV�WKDW�\RX�KDYH�DWWHPSWHG�WR�QHVW�D�:+,/(�/223��/223��RU�68%5287,1(�WR�PDQ\
WLPHV�

FILE I/O ERROR

7KLV�FDQ�EH�FDXVHG�LI�\RX�IDLO�WR�RSHQ�D�ILOH�DQG�WU\�WR�UHDG��ZULWH��RU�UHVWRUH�LW��$OVR�FDXVHG�LI�D�LQYDOLG
ILOHQDPH�LV�JLYHQ�LQ�D�23��VWDWHPHQW��,I�WKH�ODVW�VWDWHPHQW�LQ�D�SURJUDP���XVXDOO\�D�(��EXW�DQ\�WKDW�GRQ
W
KDYH�WR�GR�ZLWK�ILOHV���FDXVHV�WKH�HUURU�WKHQ�\RX�KDYH�MXPSHG�WR�D�ODEHO�WKDW�GRHV�QRW�DSSHDU�LQ�WKH
SURJUDP�

floating point error

&DXVHG�E\�D�QXPEHU�RI�WKLQJV��GLYLGLQJ�E\�]HUR��UHVXOW�WRR�ODUJH�RU�WRR�VPDOO��EDG�DUJXPHQW�IRU�D�QXPHULF
IXQFWLRQ��HWF�

incorrect screen mode

7KH�VWDWHPHQW�WKDW�FDXVHG�WKH�HUURU�FDQ�QRW�EH�H[HFXWHG�LQ�WKH�VFUHHQ�PRGH�WKDW�3,/27����LV�FXUUHQWO\
LQ�
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Reference Section

A: Accept

)RUPDW��$�>YDULDEOH@

7KH�$��VWDWHPHQW�DFFHSWV�XS�WR�D�PD[LPXP�RI�HLJKW\�FKDUDFWHUV�LQWR�WKH�$16:(5�%8))(5��2SWLRQDOO\
D�YDULDEOH�FDQ�EH�VHW�HTXDO�WR�WKH�LQSXWWHG�VWULQJ��,I�D�QXPHULF�YDULDEOH�LV�VSHFLILHG�WKH�LQSXWWHG�VWULQJ�LV
FRQYHUWHG�WR�LWV�QXPHULF�HTXLYDOHQW�

([DPSOHV�

A:
7KH�VWULQJ�LQSXWWHG�LV�SODFHG�LQ�WKH�$16:(5�%8))(5�

A: $A
T: $A

,QSXWV� D� VWULQJ� IURP� WKH� NH\ERDUG� DQG� SODFHV� LW� LQWR� WKH� VWULQJ� YDULDEOH�$��7KH�$16:(5
%8))(5�DOVR�FRQWDLQV�WKH�VWULQJ��7KH�VWULQJ�LV�WKHQ�SULQWHG�

A: #A
T: #A

,QSXWV�D�VWULQJ�IURP�WKH�NH\ERDUG�DQG�SODFHV�WKH�QXPHULF�HTXLYDOHQW�LQ�WKH�QXPHULF�YDULDEOH�$�
7KHQ�WKH�YDOXH�RI�$�LV�SULQWHG�

AS: Accept S ingle Ch aracter

)RUPDW��$6�

7KH�$6��VWDWHPHQW�DFFHSWV�D�VLQJOH�FKDUDFWHU�LQWR�WKH�$16:(5�%8))(5��7KH�$16:(5�%8))(5��WKHQ
FDQ�EH�XVHG�LQ�WKH�QRUPDO�PDQQHU�

([DPSOH�

AS:
,QSXWV�D�VLQJOH�FKDUDFWHU�LQWR�WKH�$16:(5�%8))(5�
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BW: Begin While

)RUPDW��%:�

7KH�%:��VWDWHPHQW�VLJQLILHV�WKH�EHJLQQLQJ�RI�D�:+,/(�/223��7KH�ERG\�RI�WKH�:+,/(�/223�FRQVLVWV
RI�DOO�WKH�VWDWHPHQWV�EHWZHHQ�WKH�%:��VWDWHPHQW�DQG�WKH�QH[W�:+��VWDWHPHQW��:+,/(�/2236�PD\EH
QHVWHG�WKUHH�GHHS�

([DPSOH�

OF: DSK1.TEMP
BW:
RE: #N
WH: #N<>0

2SHQV�D�GDWD�ILOH�DQG�UHDGV�LQ�QXPEHUV�XQWLO�D���LV�HQFRXQWHUHG�

C: Compute

)RUPDW��&��1B9DULDEOH����1XPHULF�H[SUHVVLRQ

7KH�&��VWDWHPHQW�LV�XVHG�WR�DVVLJQ�D�YDOXH�WR�D�QXPHULF�YDULDEOH��1XPHULF�H[SUHVVLRQ�PD\�FRQVLVW�RI�WKH
IROORZLQJ�HOHPHQWV��FRQVWDQWV��YDULDEOHV��RSHUDWRUV��DQG�IXQFWLRQV�

$� FRQVWDQW� LV� DQ\� OHJDO� UHSUHVHQWDWLRQ� RI� D� IORDWLQJ�SRLQW� QXPEHU�� ([SRQHQWLDO� QRWDWLRQ� IRU� D
IORDWLQJ�SRLQW�QXPEHU�LV�QRW�DOORZHG�E\�3,/27�����)RU�PRUH�LQIRUPDWLRQ�RQ�FRQVWDQWV�SOHDVH�VHH�3DJH
,,���RI�WKH�8VHU
V�5HIHUHQFH�*XLGH�

3,/27����DOORZV�WKH�XVH�RI�WKH�IROORZLQJ�QXPHULF�RSHUDWRUV�

� $GGLWLRQ
� 6XEWUDFWLRQ
 0XOWLSOLFDWLRQ
� 'LYLVLRQ
A ([SRQHQWLDWLRQ
 (TXDO�WR
�! 1RW�(TXDO�WR
� /HVV�WKDQ
� /HVV�WKDQ�RU�HTXDO�WR
! *UHDWHU�WKDQ
! *UHDWHU�WKDQ�RU�HTXDO�WR
25 /RJLFDO�25
$1' /RJLFDO�$1'
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3,/27����DOORZV�WKH�XVH�RI�WKH�IROORZLQJ�QXPHULF�IXQFWLRQV�

$71 $UFWDQJHQW
&26 &RVLQH
(;3 ([SRQHQWLDO
,17 ,QWHJHU
/2* 1DWXUDO�/RJDULWKP
1(* 1HJDWLYH
6,1 6LQH
645 6TXDUH�5RRW�)XQFWLRQ
7$1 7DQJHQW

7KH�QRUPDO�RUGHU�RI�RSHUDWLRQV�FDQ�EH�DOWHUHG�E\�XVLQJ�SDUHQWKHVLV��,WHPV�LQFORVHG�ZLWK�SDUHQWKHVLV�DUH
SHUIRUPHG�ILUVW�

([DPSOH�

C: #N<-1
LP:
C: #S<-#N^2
C: #N<-#N+1
T: #S
EL:

7KLV�3,/27����FRGH�ZLOO�SULQW�RXW�WKH�VTXDUHV�RI�WKH����QXPEHUV���WKURXJK����

CC: Character C olor TEXT MODE ONLY

)RUPDW��&&��FKDUDFWHU�VHW��IRUHJURXQG�FRORU�EDFNJURXQG�FRORU

&&��LV�XVHG�WR�VSHFLI\�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�RI�D�FKDUDFWHU�VHW��(DFK�FKDUDFWHU�KDV�WZR
FRORUV��7KH�FRORU�RI�WKH�GRWV�WKDW�PDNH�XS�WKH�FKDUDFWHU�LWVHOI�LV�FDOOHG�WKH�IRUHJURXQG��FRORU��7KH�FRORU
WKDW� RFFXSLHV� WKH� UHVW� RI� WKH� FKDUDFWHU� SRVLWLRQ� RQ� WKH� VFUHHQ� LV� FDOOHG� WKH� EDFNJURXQG�FRORU�
)RUHJURXQG�FRORU�DQG�EDFNJURXQG�FRORU�PXVW�KDYH�D�YDOXH�IURP���WKURXJK�����7KH�FRORU�FRGHV�DUH�VKRZQ
EHORZ�

&2/25 &2'( &2/25 &2'(

7UDQVSDUHQW � 0HGLXP�5HG ��
%ODFN � /LJKW�5HG ��
0HGLXP�*UHHQ � 'DUN�<HOORZ ��
/LJKW�*UHHQ � /LJKW�<HOORZ ��
'DUN�%OXH � 'DUN�*UHHQ ��
/LJKW�%OXH � 0DJHQWD ��
'DUN�5HG � *UD\ ��
&\DQ � :KLWH ��
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:KHQ�8VLQJ�&&��\RX�PXVW�VSHFLI\�WR�ZKLFK�FKDUDFWHU�VHW�WKH�FRORUV�DUH�WR�EH�7KH�FKDUDFWHU�VHW�QXPEHUV
DUH�JLYHQ�EHORZ�

&KDUDFWHU

6HW

$6&,,

&RGHV

&KDUDFWHU

6HW

$6&,,

&RGHV

&KDUDFWHU

6HW

$6&,,

&RGHV

&KDUDFWHU

6HW

$6&,,

&RGHV

� ��� � ����� �� ������� �� �������

� ���� � ����� �� ������� �� �������

� ����� �� ����� �� ������� �� �������

� ����� �� ����� �� ������� �� �������

� ����� �� ������ �� ������� �� �������

� ����� �� ������� �� ������� �� �������

� ����� �� ������� �� ������� �� �������

� ����� �� ������� �� ������� �� �������

([DPSOHV�

IT:
CC: 8,13,16

7KH�HLJKWK�FKDUDFWHU�VHW��#��*��LV�PDGH�JUHHQ�RQ�ZKLWH�

IT:
C: #N<-1
BW:
CC: #N,13,12
C: #N<-#N+1
WH:#N<32

7KLV�3,/27����FRGH�ZLOO�FKDQJH�DOO�WKH�VWDQGDUG�FKDUDFWHUV�WR�'DUN�*UHHQ�RQ�/LJKW�<HOORZ�
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CF: Close File

)RUPDW��&)�

7KH�&)��VWDWHPHQW�FORVHV�WKH�GDWD�ILOH�RSHQHG�E\�D�SUHYLRXV�2)��VWDWHPHQW��,I�D�SUHYLRXV�2)��VWDWHPHQW
ZDV�QRW�H[HFXWHG�WKLV�VWDWHPHQW�ZLOO�UHVXOW�LQ�D�ILOH�HUURU�

([DPSOH�

OF: DSK1.TEMP
WR: HI THERE
WR: WRITTEN BY PILOT 99
CF:

7KLV�FRGH�ZLOO�RSHQ�D�GDWD�ILOH�DQG�SULQW�WZR�UHFRUGV�WKHQ�FORVH�WKH�GDWD�ILOH�

CH: Clear Home TEXT MODE ONLY

)RUPDW��&+�

7KH�&+��VWDWHPHQW�ILOOV�WKH�WH[W�PRGH�VFUHHQ�ZLWK�VSDFHV�DQG�SODFHV�WKH�WH[W�FXUVRU�LQ�WKH�XSSHU�OHIW�KDQG
FRUQHU�

([DPSOH�

IT:
T: Watch me
T: clear the screen
T: and go home
CH:
T: See that!!!!

:ULWHV�WKUHH�OLQHV�WR�WKH�VFUHHQ�DQG�WKHQ�FOHDUV�WKH�VFUHHQ�DQG�KRPHV�WKH�FXUVRU��7KH�ODVW�OLQH
ZULWWHQ�DSSHDUV�DW�WKH�WRS�RI�WKH�VFUHHQ�
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CP: Character Pattern TEXT MODE ONLY

)RUPDW��&&��FKDUDFWHU�FRGH�SDWWHUQ�LG

7KH�&3��VWDWHPHQW�DOORZV�\RX�WR�GHILQH�WKH�SDWWHUQ�RI�D�FKDUDFWHU��7KH�FKDUDFWHU�ZLWK�WKH�$6&,,�FRGH�RI
FKDUDFWHU�FRGH�LV�JLYHQ�WKH�SDWWHUQ�GHILQHG�E\�SDWWHUQ�LG��7R�GHWHUPLQH�WKH�YDOXH�IRU�SDWWHUQ�LG�IROORZ�WKH
LQVWUXFWLRQV�EHORZ�

7KH�FKDUDFWHUV�LQ�SDWWHUQ�LG�GHILQH�WKH�SDWWHUQ�RI�WKH�FKDUDFWHU��(DFK�FKDUDFWHU�FDQ�EH�UHSUHVHQWHG�E\�DQ
��E\���JULG��(DFK�RQH�RI�WKH���OLQHV�RI�WKH�JULG�FRQVLVW�RI�HLJKW�GRWV��ZKLFK�DUH�GLYLGHG�LQ�WZR�JURXSV�RI�IRXU
GRWV�IRU�WKH�SXUSRVH�RI�GHILQLQJ�WKH�FKDUDFWHU��)LUVW�\RX�PXVW�GHFLGH�ZKLFK�GRWV�DUH�WR�EH�RQ��YLVLEOH��DQG
ZKLFK�DUH� WR�EH�RII� �LQYLVLEOH���$IWHU� WKLV� LV�GRQH� WKH�SDWWHUQ�\RX� FUHDWHG�PXVW�EH� WUDQVODWHG� LQ� WR
KH[DGHFLPDO�QXPEHUV�VR�WKDW�LW�FDQ�EH�XQGHUVWRRG�E\�WKH�FRPSXWHU��7KH�WDEOH�EHORZ�JLYHV�DOO�WKH�SRVVLEOH
DUUDQJHPHQWV�RI�WKH�JURXSV�RI�IRXU�GRWV��)LUVW�ILQG�WKH�DUUDQJHPHQW�LQ�WKH�WDEOH�WKDW�PDWFKHV�WKH�ILUVW�KDOI
RI�WKH�ILUVW�OLQH�RI�GRWV�DQG�ZULWH�GRQH�WKH�QXPEHU�RU�OHWWHU�QH[W�WR�LW��5HSHDW�WKLV�IRU�WKH�VHFRQG�KDOI�RI
WKH�ILUVW�OLQH�

$JDLQ�GR�WKH�VHFRQG�OLQH�OLNH�WKH�ILUVW��<RX�VKRXOG�QRZ�KDYH�D�JURXS�RI�IRXU�QXPEHUV�RU�OHWWHUV��SODFH�D
FRPPD�DIWHU�WKLV�JURXS��<RX�KDYH�QRZ�WUDQVODWHG�WKH�ILUVW�WZR�OLQHV�RI�WKH�FKDUDFWHU�SDWWHUQ��5HSHDW�WKH
DERYH�SURFHGXUH�IRU�WKH�UHPDLQLQJ���JURXSV�RI�WZR�OLQHV��:KHQ�\RX�DUH�ILQLVKHG�\RX�VKRXOG�KDYH���JURXSV
RI�QXPEHUV�DQG�RU�OHWWHUV��<RX�QHHG�QRW�SODFH�D�FRPPD�DIWHU�WKH�ODVW�JURXS��7KLV�LV�ZKDW�\RX�VKRXOG�SODFH
LQ�WKH�&&��VWDWHPHQW�IRU�SDWWHUQ�LG�

1RWH��#�PHDQV�GRW�RQ�DQG�D�VSDFH�PHDQV�GRW�RII�

1234 Code   1234 Code   1234 Code   1234 Code
---- ----   ---- ----   ---- ----   ---- ----
      0      @    4     @     8     @@    C
   @  1      @ @  5     @  @  9     @@ @  D
  @   2      @@   6     @ @   A     @@@   E
  @@  3      @@@  7     @ @@  B     @@@@  F

([DPSOH�

IT:
CP: 65,FFFF,FFFF,FFFF,FFFF
CP: 66,1898,FF3D,3C3C,E404

7KLV�FRGH�FKDQJHV�WKH�OHWWHU�$�LQWR�D�VROLG�EORFN��DQG�WKH�OHWWHU�%�LQWR�D�OLWWOH�PDQ�
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CS: Compute String

)RUPDW��&6����YDULDEOH������H[SUHVVLRQ

7KH�&6��VWDWHPHQW�DOORZV�\RX�WR�FRQFDWHQDWH�VWULQJV�WRJHWKHU�DQG�DVVLJQ�WKH�UHVXOW�WR�D�VWULQJ�YDULDEOH�
3,/27����FXUUHQWO\�RQO\�VXSSRUWV�FRQFDWHQDWLRQ�RI�VWULQJ�YDULDEOHV��VWULQJ�FRQVWDQWV�DUH�QRW�DOORZHG�DQG
QR�VWULQJ�IXQFWLRQV�DUH�VXSSRUWHG��7KH�SUHFHGLQJ�OLPLWDWLRQV�DUH�LPSRVHG�E\�WKH�VL]H�RI�WKH�SURJUDP��DOO
DYDLODEOH�PHPRU\�LV�XVHG��,I�DQ�LPSURYHG�YHUVLRQ�LV�GHYHORSHG�DOO�WKRVH�WKDW�SXUFKDVHG�WKH�SURJUDP�ZLOO
EH�QRWLILHG�

7KH�SOXV�VLJQ�����LV�XVHG�DV�WKH�FRQFDWHQDWLRQ�RSHUDWRU��3DUHQWKHVHV�FDQ�EH�XVHG�WR�DOWHU�WKH�QRUPDO
DGGLWLRQ�RUGHU��KRZHYHU�WKH\�VORZ�GRZQ�WKH�H[HFXWLRQ�VSHQG�DQG�DUH�QRW�UHDOO\�QHFHVVDU\�VLQFH�DGGLWLRQ
FDQ�EH�RUGHU�>VLF@�HDVLO\�

([DPSOH�

A: $A
A: $B
CS: $C<-$A+$B
T: $C

,QSXWV�WZR�VWULQJV��FRQFDWHQDWHV�WKHP��DQG�SULQWV�RXW�WKH�UHVXOWLQJ�VWULQJ�

DC: Draw Circle GRAPHIC MODE ONLY

)RUPDW��'&��URZ�FROXPQ�UDGLXV

7KH�'&��VWDWHPHQW�GUDZV�D�FLUFOH�LQ�WKH�JUDSKLF�SDUW�RI�WKH�JUDSKLFV�PRGH�VFUHHQ��7KH�FLUFOH�LV�FHQWHUHG
DW�WKH�SRLQW�JLYHQ�E\�URZ�FROXPQ��DQG�KDV�D�UDGLXV�LQ�SL[HOV�JLYHQ�E\�UDGLXV��&DUH�PXVW�EH�WDNHQ�WR�LQVXUH
WKDW�QR�SDUW�RI�WKH�FLUFOH�H[WHQGV�EH\RQG�WKH�JUDSKLF�SDUW�RI�WKH�VFUHHQ�

([DPSOH�

IG:
DC: 100,100,10

'UDZV�D�FLUFOH�ZLWK�FHQWHU�DW���������DQG�D�UDGLXV�RI����

IG:
C: #N<-10
LP: 10
DC: 100,100,#N
C: #N<-#N-1
EL:

/LNH�DERYH�EXW�WKH�FRQWLQXHV�WR�GUDZ�VPDOOHU�FLUFOHV�LQVLGH�HDFK�RWKHU��HIIHFWLYHO\�ILOOLQJ�LQ�WKH
RXWHU�FLUFOH�
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DL: Draw Line GRAPHIC MODE ONLY

)RUPDW��'/��URZ��FROXPQ��URZ��FROXPQ�

7KH�'/��VWDWHPHQW�GUDZV�D�OLQH�EHWZHHQ�WKH�SRLQW�JLYHQ�E\�URZ��DQG�FROXPQ��WR�DQG�WKH�SRLQW�JLYHQ�E\
URZ��DQG�FROXPQ��

([DPSOH�

IG:
DL: 50,50,100,50
DL: 100,50,100,100
DL: 100,100,50,50

'UDZV�D�WULDQJOH�RQ�WKH�VFUHHQ�

DR: Draw Recta ngle GRAPHIC MODE ONLY

)RUPDW��'5��URZ��FROXPQ��URZ��FROXPQ�

7KH�'5��VWDWHPHQW�GUDZV�D�UHFWDQJXODU�ZLWK�WKH�SRLQW�JLYHQ�E\�URZ��DQG�FROXPQ��EHLQJ�WKH�XSSHU�OHIW
KDQG�FRUQHU�DQG�WKH�SRLQW�JLYHQ�E\�URZ��DQG�FROXPQ��EHLQJ�WKH�ORZHU�ULJKW�KDQG�FRUQHU�

([DPSOH�

IG:
DR: 50,50,100,100
DR: 55,55,95,95

'UDZV�WZR�ER[HV��RQH�LQVLGH�WKH�RWKHU�
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E: End

)RUPDW��(�

7KH�(��VWDWHPHQW�LV�XVHG�WR�HQG�D�VXEURXWLQH�RU�WKH�HQWLUH�SURJUDP��,I�D�(��VWDWHPHQW�LV�HQFRXQWHUHG�DQG
QR�VXEURXWLQH�FDOO�LV�LQ�HIIHFW�WKH�SURJUDP�LV�KDOWHG�DQG�D�PHVVDJH�WR�WKDW�HIIHFW�LV�GLVSOD\HG��RWKHUZLVH
SURJUDP�FRQWURO�UHWXUQV�WR�WKH�VWDWHPHQW�LPPHGLDWHO\�IROORZLQJ�WKH�ODVW�8��VWDWHPHQW�H[HFXWHG�

([DPSOH�

U: *SUB
E:
*SUB
T: THIS WAS TYPED FROM A
T: SUBROUTINE
E:

([HFXWHV�WKH�VXEURXWLQH�68%�DQG�WKH�HQGV�WKH�SURJUDP�

EL: End Loop

)RUPDW��(/�

7KH�(/��VWDWHPHQW�VHUYHV�DV�WKH�HQG�RI�D�/223�VWUXFWXUH�LQ�3,/27��7KH�ERG\�RI�WKH�/223�LV�GHILQHG�DV
DOO�WKH�VWDWHPHQWV�EHWZHHQ�WKH�ODVW�/3��VWDWHPHQW�DQG�WKH�FXUUHQW�(/��VWDWHPHQW��/2236�PD\EH�QHVWHG
XS�WR�WKUHH�GHHS�

([DPSOH�

C: #N<-1
LP: 10
T: #N
C: #N<-#N+1
EL:

7KLV�FRGH�XVHV�D�ORRS�WR�SULQW�WKH�QXPEHUV���WKURXJK����



The Cyc: Boston Computer Society Software Library

351

FB: Fire Button

7KH�)%��VWDWHPHQW�FKHFNV�WKH�VWDWXV�RI�WKH�VSHFLILHG�MR\VWLFN
V�ILUH�EXWWRQ��,I�WKH�ILUH�EXWWRQ�LV�SUHVVHG�WKH
<(6�)/$*�ZLOO�EH�VHW�WR�D�WUXH�VWDWH�DQG�LI�WKH�ILUH�EXWWRQ�LV�QRW�SUHVVHG�WKH�<(6�)/$*�ZLOO�EH�VHW�WR�D
IDOVH�VWDWH�

3,/27����DOVR�PDSV�RXW�WKH�NH\ERDUG�WR�VLPXODWH�WKH�WZR�MR\VWLFNV��-R\VWLFN�QXPEHU�RQH
V�ILUH�EXWWRQ�LV
WKH��4��NH\��DQG�MR\VWLFN�QXPEHU�WZR
V�ILUH�EXWWRQ�LV�WKH��<��NH\�

([DPSOH�

FB: 1
TY: YES

&KHFNV�-R\VWLFN�RQH�ILUH�EXWWRQ�DQG�SULQWV�<(6�LI�WKH�ILUH�EXWWRQ�ZDV�SUHVVHG�

GP: Graphic Pattern

)RUPDW��*3��VSULWH�FKDU�FRGH�SDWWHUQ�LG

7KH�*3��VWDWHPHQW�LV�XVHG�LQ�GHILQLQJ�WKH�SDWWHUQ�RI�D�VSULWH�FKDUDFWHU��WKH�FKDUDFWHUV�XVHG�IRU�VSULWHV�
7KH�VSHFLILHG�VSULWH�FKDUDFWHU�LV�JLYHQ�WKH�SDWWHUQ�GHILQHG�E\�SDWWHUQ�LG��)RU�LQVWUXFWLRQV�RQ�GHWHUPLQLQJ
WKH�YDOXH�RI�SDWWHUQ�LG��SOHDVH�VHH�WKH�&3��VWDWHPHQW��6SULWH�FKDU�FRGH�FDQ�UDQJH�IURP���WR�����3OHDVH�QRW
WKDW�VSULWH�FKDUDFWHUV�DUH�WRWDOO\�GLIIHUHQW�IURP�FKDUDFWHUV�DQG�FDQ�QRW�EH�LQWHUFKDQJHG�

([DPSOH�

IT:
GP: 1,1898,FF3D,3C3C,E404
SP: 1,1
SC: 1,16
SL: 1,10,10
SM: 1,10,10

&UHDWHV�D�VSULWH�LQ�WKH�VKDSH�RI�D�PDQ�DQG�VHWV�LW�LQ�PRWLRQ��7KH�VSULWH�LV�ZKLWH�LQ�FRORU�
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GC: Graphic Color

)RUPDW��*&��IRUHJURXQG�FRORU�EDFNJURXQG�FRORU

,Q�JUDSKLFV�PRGH�SL[HOV�PXVW�EH�JLYHQ�D�FRORU�ZKHQ�WKH\�DUH�GUDZQ��7KRVH�SL[HOV�WKDW�DUH�WXUQHG�RQ�RU
DUH�YLVLEOH�DUH�JLYHQ�WKH�IRUHJURXQG�FRORU�ZKLOH�WKRVH�WKDW�DUH�WXUQHG�RII�DUH�JLYHQ�WKH�EDFNJURXQG�FRORU�

7KH�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�FRGHV�DQG�WKHUH�FRUUHVSRQGLQJ�FRORUV�DUH�JLYHQ�EHORZ��

&2/25 &2'( &2/25 &2'(

7UDQVSDUHQW � 0HGLXP�5HG ��
%ODFN � /LJKW�5HG ��
0HGLXP�*UHHQ � 'DUN�<HOORZ ��
/LJKW�*UHHQ � /LJKW�<HOORZ ��
'DUN�%OXH � 'DUN�*UHHQ ��
/LJKW�%OXH � 0DJHQWD ��
'DUN�5HG � *UD\ ��
&\DQ � :KLWH ��

([DPSOH�

IG:
GC: 4,8
DB: 50,50,100,100
E:

'UDZV�D�/LJKW�*UHHQ�ER[�RQ�WKH�JUDSKLFV�VFUHHQ�

HC: HChar TEXT MODE ONLY

)RUPDW��+&��URZ�FROXPQ�FKDUDFWHU�FRGH�UHSHWLWLRQ

7KH�+&��VWDWHPHQW�SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�7,�%$6,&
V�&$//�+&+$5�VWDWHPHQW��7KH�FKDUDFWHU
ZLWK�WKH�$6&,,�YDOXH�RI�FKDUDFWHU�FRGH�LV�SODFHG�DW�WKH�FKDUDFWHU�SRVLWLRQ�JLYHQ�E\�URZ�DQG�FROXPQ�DQG
UHSHDWHG�UHSHWLWLRQ�QXPEHU�RI�WLPHV�

5RZ�FDQ�UDQJH�IURP���IRU�WKH�WRS�RI�WKH�VFUHHQ�WR����IRU�WKH�ERWWRP�RI�WKH�VFUHHQ��&ROXPQ�FDQ�UDQJH�IURP
��IRU�WKH�OHIW�VLGH�RI�WKH�VFUHHQ�WR����IRU�WKH�ULJKW�VLGH�RI�WKH�VFUHHQ��5HSHWLWLRQ�PD\�UDQJH�IURP���WR�������

([DPSOH�

IT:
HC: 1,1,65,384
HC: 12,1,66,384

7KLV�VKRUW�SURJUDP�ILOOV�WKH�WRS�KDOI�RI�WKH�VFUHHQ�ZLWK��$�V�DQG�WKH�ERWWRP�KDOI�ZLWK��%�V�
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IG: Initialize Graphics

)RUPDW��,*�

7KH�,*��VWDWHPHQW� LV�XVHG�WR� LQLWLDOL]H�JUDSKLFV�PRGH��7KLV�PXVW�EH�GRQH�EHIRUH�DQ\�JUDSKLF�PRGH
VWDWHPHQWV�FDQ�EH�H[HFXWHG��,Q�JUDSKLFV�PRGH�WKH�VFUHHQ�LV�GLYLGHG�LQWR�WZR�SDUWV��7KH�WRS�WZR�WKLUGV�RI
WKH�VFUHHQ��OLJKW�FRORU��LV�LQ�ELWPDS�PRGH��WKLV�DOORZV�YHU\�GHWDLOHG�JUDSKLFV�WR�EH�GLVSOD\HG��7KLV�DUHD�LV
WKH�DUHD�HIIHFWHG�E\�WKH�JUDSKLF�FRPPDQGV�VXFK�DV�'&��7KH�ERWWRP�WKLUG�RI�WKH�VFUHHQ�LV�LQ�WH[W�RU
���FROXPQ�PRGH��7KLV�DUHD�LV�XVHG�IRU�GLVSOD\LQJ�DQ\�FKDUDFWHUV�\RX�SULQW�RU�KDYH�LQSXWWHG��7KH�GXDO
QDWXUH�RI�WKH�JUDSKLF�PRGH�DOORZV�\RX�WR�GUDZ�GHWDLOHG�JUDSKLFV�DQG�DVN�TXHVWLRQV�DERXW�WKHP�LQ�WKH
QRUPDO�VL]H�FKDUDFWHUV��7KH�ERWWRP�KDOI�RI�WKH�VFUHHQ�ZLOO�VFUROO�DXWRPDWLFDOO\�ZLWKRXW�LQWHUIHULQJ�ZLWK
WKH�JUDSKLF�VHFWLRQ�

1RWH��,I�\RX�ZLVK�WR�FOHDU�WKH�JUDSKLF�VFUHHQ�RI�D�GUDZLQJ�WKH�RQO\�ZD\�WR�GR�VR�LV�WR�XVH�WKH�,*��VWDWHPHQW�
QRWH�KRZHYHU�WKDW�WKH�ERWWRP�VHFWLRQ�RI�WKH�VFUHHQ�LV�FOHDUHG�DOVR�

([DPSOH�

IG:
DL: 50,50,100,100
T: Graphics Mode!

,QLWLDOL]HV�JUDSKLF�PRGH�DQG�GUDZV�D�OLQH�WKHQ�W\SHV�RQ�WKH�ERWWRP�KDOI�RI�WKH�VFUHHQ�

IT: Initialize Text Mode

)RUPDW��,7�

7KH�,7��VWDWHPHQW�LQLWLDOL]HV�WKH�WH[W�PRGH�VFUHHQ��,Q�WKLV�PRGH�WKH�VFUHHQ�LV����URZV�E\����FROXPQV��DQG
FDQ�RQO\�GLVSOD\�FKDUDFWHUV���VWDQGDUG�RU�XVHU�GHILQHG����:KHQ�WKH�,7��VWDWHPHQW�LV�H[HFXWHG�WKH�VFUHHQ
LV�ILOOHG�ZLWK�EODQNV�DQG�WKH�FXUVRU�LV�SRVLWLRQHG�LQ�WKH�XSSHU�OHIW�KDQG�FRUQHU�

([DPSOH�

IT:
T: TEXT MODE !

,QLWLDOL]HV�WH[W�PRGH�DQG�SULQWV�D�OLQH�
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J: Jump

)RUPDW��-��ODEHO

7KH�-��VWDWHPHQW�DOORZV�\RX�WR�FRQWURO�WKH�H[HFXWLRQ�RI�\RX�3,/27����SURJUDP��:KHQ�D�-��VWDWHPHQW�LV
SHUIRUPHG�WKH�SURJUDP�ILOH�LV�VHDUFKHG�IRU�WKH�ODEHO��IRU�DQ�H[SODQDWLRQ�RI�ODEHOV�VHH�WKH�/$%(/�VHFWLRQ
RI�FKDSWHU����DQG�H[HFXWLRQ�FRQWLQXHV�ZLWK�WKH�VWDWHPHQW�LPPHGLDWHO\�IROORZLQJ�WKH�ODEHO��7KLV�SHUPLWV
\RX�WR�VHOHFWLYHO\�H[HFXWH�VWDWHPHQWV��3OHDVH�QRWH�WKH�IROORZLQJ����� LI� WKH� ODEHO�GRHV�QRW�H[LVW� LQ�WKH
SURJUDP�DQ�HUURU�UHVXOWV�����'XSOLFDWH�ODEHOV�VKRXOG�QRW�EH�XVHG�LQ�D�SURJUDP��DOWKRXJK�WKH\�ZLOO�QRW
FDXVH�DQ�HUURU�PHVVDJH�WKH\�ZLOO�QRW�DOORZ�WKH�SURJUDP�WR�RSHUDWH�FRUUHFWO\�

7KHUH�DUH�WKUHH�VSHFLDO�ODEHOV�WKDW�DUH�SUHGHILQHG�E\�WKH�3,/27����V\VWHP��#$��#0��#3��#$�EUDQFKHV
EDFN�WR�WKH� ODVW�H[HFXWHG�$��RU�$6��VWDWHPHQW��UHPHPEHU�WKDW� LW� LV�WKH� ODVW�H[HFXWHG��7KH�#0�ODEHO
EUDQFKHV�WR�WKH�QH[W�0��RU�0-��VWDWHPHQW��7KH�#3�ODEHO�EUDQFKHV�WR�WKH�QH[W�35��VWDWHPHQW�

([DPSOH�

T: What is 2 + 2?
A:
M: 4, FOUR
JN: @A

$VNV�IRU�DQ�DQVZHU�WR�WKH�SUREOHP�DQG�WKHQ�FKHFNV�IRU�D�FRUUHFW�DQVZHU��,I�WKH�DQVZHU�LV�LQFRUUHFW
WKH�ODVW�DFFHSW�VWDWHPHQW�LV�EUDQFKHG�WR�

JM: Jump on Match

)RUPDW��-0��ODEHO>�ODEHO���@

7KH�-0��VWDWHPHQW�LV�OLNH�7,�%$6,&
V�21���*272���VWDWHPHQW��:KHQ�D�0��RU�0-��VWDWHPHQW�LV�H[HFXWHG
WKH� 3,/27� ��� V\VWHP� NHHSV� WUDFN� RI� ZKLFK� 0$7&+�675,1*� ZDV� IRXQG� WR� EH� LGHQWLFDO� WR� WKH
$16:(5�%8))(5��:KHQ�D�-0��LV�H[HFXWHG�D�EUDQFK�LV�H[HFXWHG�WR�WKH�/$%(/�LQ�WKH�VDPH�SRVLWLRQ�RI
WKH� OLVW� DV� WKH�0$7&+�675,1*� WKDW�ZDV�PDWFKHG� LQ� WKH�0�� VWDWHPHQW�� )RU�� H[DPSOH� LI� WKH� WKLUG
0$7&+�675,1*�ZDV�WKH�RQH�PDWFKHG�WKHQ�WKH�WKLUG�ODEHO�LQ�WKH�-0��VWDWHPHQW�ZLOO�EH�EUDQFKHG�WR�

1RWH��,)�12�0$7&+�:$6�)281'�,1�7+(�35(&(',1*�0��25�0-��67$7(0(17�7+(1�7+(�-0�
67$7(0(17�+$6�12�())(&7��7+(�1(;7�67$7(0(17�:,//�%(�(;(&87('�

$�0-��VWDWHPHQW�VKRXOG�RQO\�EH�H[HFXWHG�LPPHGLDWHO\�DIWHU�D�0��RU�0-��VWDWHPHQW��2WKHU�VWDWHPHQWV�FDQ
HIIHFW�WKH�ODEHO�QXPEHU�XVHG�E\�WKH�-0��VWDWHPHQW��DQG�WKHUHIRUH�FDQ�FDXVH�XQSUHGLFWDEOH�UHVXOWV��,Q
DGGLWLRQ�WKHUH�VKRXOG�EH�D�/$%(/�IRU�HYHU\�0$7&+�675,1*�
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([DPSOH�

T:
A:
M: 4,FOUR
JM: *A<*B
E:
*A
T: YOU SAID 4
E:
*B
T: YOU SAID FOUR
E:

:KDW�LV����"�,QSXWV�DQ�DQVZHU�WKHQ�MXPSV�DFFRUGLQJ�WR�WKH�DQVZHU�JLYHQ��$�UHODWHG�PHVVDJH�LV
SULQWHG�GHSHQGLQJ�RQ�WKH�DQVZHU�

JS: JoyStick

)RUPDW��-6��MR\VWLFN��[�UHWXUQ�\�UHWXUQ

7R�VHQVH�WKH�SRVLWLRQ�RI�RQH�RI�WKH�MR\VWLFNV�XVH�WKH�-<��VWDWHPHQW��7KH�SRVLWLRQ�RI�WKH�MR\VWLFN�LV�UHWXUQHG
LQ� WKH� [�UHWXUQ� DQG� \�UHWXUQ� YDULDEOHV� FRUUHVSRQGLQJ� WR� WKH� GLDJUDP�EHORZ��7KH� ILUVW� YDOXH� LQ� WKH
SDUHQWKHVLV�LV�SODFHG�LQ�[�UHWXUQ�DQG�WKH�VHFRQG�LQ�\�UHWXUQ�

      (0,1)
 (-1,1) | (1,1)

\ | /
(-1,0)------(0,0)------(1,0)

/ | \
(-1,-1) | (1,-1)

            (0,-1)

$�XQLTXH�IHDWXUH�RI�3,/27����LV�WKDW�WKH\�MR\VWLFNV�DUH�GXSOLFDWHG�RQ�WKH�NH\ERDUG�RI�WKH�7,�����$��WKXV
SHUPLWWLQJ�XVH�RI�MR\VWLFN�W\SH�LQSXW�ZLWK�RXW�DQ\�DGGLWLRQDO�HTXLSPHQW��7KH�ILJXUH�EHORZ�JLYHV�WKH�NH\V
XVHG�LQ�VLPXODWLQJ�WKH�MR\VWLFNV��7KH�ILUVW�NH\�LQ�WKH�JURXS�LV�IRU�MR\VWLFN�QXPEHU�RQH�DQG�WKH�VHFRQG�IRU
MR\VWLFN�QXPEHU�WZR�

                  (E,I)
(Q,Y)         (W,U) | (R,P)
FIRE              \ | /
BUTTON (S,J)------NONE ------(F,L)
                  / | \
              (Z,N) | (C,",")
                  (X,M)
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([DPSOH�

IT:
C: #N<-12
C: #J<-16
HC: #N,#J,65,1
*JOY
JS: 1,#A,#B
J(#A=0 AND #B=0): *JOY
HC: #N+#A,#J+#B,65,1
E:

7KLV�VKRUW�SURJUDP�GLVSOD\V�DQ��$��LQ�WKH�PLGGOH�RI�WKH�VFUHHQ�DQG�DOORZV�\RX�WR�PRYH�LW�RQFH�E\
XVLQJ�WKH�MR\VWLFN�

LP: LooP

)RUPDW��/3��FRXQW

7KH�/3��VWDWHPHQW�DOORZV�UHSHDWHG�H[HFXWLRQ�RI�D�VHFWLRQ�RI�FRGH�IRU�D�JLYHQ�QXPEHU�RI�WLPHV��7KH�ORRS
PXVW�DOZD\V�VWDUW�ZLWK�D�/3��VWDWHPHQW�DQG�HQG�ZLWK�D�(/��VWDWHPHQW��WKH�ERG\�RI�WKH�ORRS�LV�FRQVLVW�RI
WKH�VWDWHPHQWV�EHWZHHQ�WKH�/3��VWDWHPHQW�DQG�WKH�(/��VWDWHPHQW��/RRSV�PD\�EH�QHVWHG�WKUHH�GHHS��7KH
ERG\�RI�WKH�ORRS�LV�H[HFXWHG�&2817�QXPEHU�RI�WLPHV��<RXU�SURJUDP�VKRXOG�QRW�EUDQFK�RXW�RI�WKH�ORRS�
LI�WKLV�KDSSHQV�XQSUHGLFWDEOH�HUURUV�ZLOO�UHVXOW�

([DPSOH�

IT:
C: #R<-12
C: #C<-16
HC: #R,#C,65,1
*JOY
JS: 1,#A,#B
J(#A=0 AND #B=0): *JOY
HC: #R,#C,32,1
C: #R<-#R+#A
C: #C<-#C+#B
HC: #R,#C,65,1
EL:
E:

7KLV�SURJUDP�DOORZV�\RX�WR�PRYH�WKH�OHWWHU�D�DURXQG�WKH�VFUHHQ�XS�WR�WHQ�WLPHV�XVLQJ�MR\VWLFN
QXPEHU�RQH�
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M: Match

)RUPDW��0��FKDUDFWHU�VWULQJ>�FKDUDFWHU�VWULQJ���@

7KH�0��VWDWHPHQW�FRPSDUHV�HDFK�FKDUDFWHU�VWULQJ�DJDLQVW�WKH�$16:(5�%8))(5�WR�VHH�LI�WKH�WZR�PDWFK�
,I�DQ�H[DFW�PDWFK���LQFOXGLQJ�FDVH���LV�IRXQG�WKH�<(6�)/$*�LV�JLYHQ�D�WUXH�VWDWH��HOVH�LW�LV�JLYHQ�D�IDOVH
VWDWH��7KLV�DOORZV�\RX�ZLWK�WKH�XVH�RI�WKH��<��DQG��1��PRGLILHUV�WR�SHUIRUP�DFWLRQV�GHSHQGLQJ�RQ�LI�D
GHVLUHG�LQSXW�ZDV�UHFHLYHG�

([DPSOH�

T: INPUT A DIGIT?
AS:
M: 1,2,3,4,5,6,7,8,9,0
TN: YOU DIDN'T INPUT A DIGIT!
TY: THANK YOU!
E:

$VNV�IRU�D�GLJLW�DQG�SULQWV�D�PHVVDJH�GHSHQGLQJ�RQ�LI�D�GLJLW�ZDV�HQWHUHG�RU�QRW�

MJ: Match or Jump

)RUPDW��0-��PDWFK�VWULQJ>�PDWFK�VWULQJ���@

7KH�0-��VWDWHPHQW�LV�D�PRGLILHG�YHUVLRQ�RI�WKH�0��VWDWHPHQW��7KH�VWDWHPHQW�ZRUNV�WKH�VDPH�DV�WKH�0�
VWDWHPHQW�H[FHSW�WKDW�LI�QR�PDWFK�LV�IRXQG�LW�SHUIRUPV�D�EUDQFK�WR�WKH�QH[W�0��RU�0-��VWDWHPHQW��7KH�0-�
VWDWHPHQW�LV�HTXLYDOHQW�WR�WKH�IROORZLQJ�3,/27����FRGH��0��PDWFK��VWULQJ������-1��#0

([DPSOH�

IT:
T: PRESS A KEY
AS:
MJ: 1,2,3,4,5,6,7,8,9,0
T: YOU PRESSED A DIGIT
J: *END
MJ: A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P,Q,R,S,T,U,V,W,X,Y,Z
T: YOU PRESSED A LETTER
*END
E:

$�VKRUW�SURJUDP�WKDW�LQSXWV�D�FKDUDFWHU�DQG�DFWV�GHSHQGLQJ�RQ�WKH�FKDUDFWHU�
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OF: Open File

2)��ILOH�QDPH

7KH�2)��VWDWHPHQW�LV�XVHG�WR�RSHQ�WKH�GDWD�ILOH��)LOH�QDPH�PD\EH�DQ\�YDOLG�ILOH�QDPH�IRU�\RXU�V\VWHP�
RSHQLQJ�D�LOOHJDO�ILOH�QDPH�ZLOO�UHVXOW�LQ�D�ILOH�HUURU�DQG�HQG�WKH�SURJUDP��$Q\�ILOH�\RX�RSHQ�VKRXOG�EH�DEOH
WR�WDNH�D�5(/$7,9(��),;('�����,17(51$/��83'$7(�W\SH�ILOH��2QO\�RQH�GDWD�ILOH�FDQ�EH�RSHQHG�DW�D
WLPH�

([DPSOH�

OF: DSK1.TEST
WR: TEST IT OUT
CF:
E:

7KLV�VKRUW�SURJUDP�RSHQV�D�GDWD�ILOH�DQG�ZULWHV�D�UHFRUG�WR�LW�DQG�WKHQ�FORVHV�WKH�GDWD�ILOH�

PP: Plot Point GRAPHICS MODE ONLY

)RUPDW��33��GRW�URZ�GRW�FRO

7KH�33��VWDWHPHQW�LV�XVHG�WR�WXUQ�D�VLQJOH�SL[HO�RI�WKH�JUDSKLF�VFUHHQ�RQ�

([DPSOH�

IG:
PP: 50,50
PP: 50,100
PP: 100,50
PP: 100,100
PP: 75,75
E:

7KLV�VKRUW�SURJUDP�SORWV�ILYH�SRLQWV�RQ�WKH�JUDSKLFV�VFUHHQ�
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PR: PRoblem

)RUPDW��35�

7KH�35��VWDWHPHQW�SHUIRUPV�QR�DFWLRQ��KRZHYHU�LW�LV�XVHG�WR�HDVLO\�PDUN�WKH�EHJLQQLQJ�RI�SUREOHP��7KH
VWDWHPHQW�PDNHV�LW�HDV\�WR�EUDQFK�WR�WKH�QH[W�SUREOHP�LQ�D�SURJUDP�

([DPSOH�

IT:
PR: PILOT
T: 2 + 2 IS?
A:
M: 4,FOUR
TY: CORRECT
JY: @P
T: IN CORRECT
J: @A
PR:
T: IT JUMPED TO THE NEXT
T: PROBLEM IF CORRECT
E:

$QRWKHU�VKRUW�H[DPSOH�VKRZV�WKH�XQLTXH�IHDWXUHV�RI�DOORZLQJ�WKH�HDVH�RI�SURJUDPPLQJ�SUREOHPV�

R: Remark

)RUPDW��5��FKDUDFWHUV

7KH�5��VWDWHPHQW�LV�WRWDOO\�LJQRUHG�E\�WKH�3,/27����V\VWHP��7KLV�VWDWHPHQW�DOORZV�WKH�SURJUDPPHU�WR
SODFH�FRPPHQWV�ZLWKLQ�KLV�SURJUDP��,W�LV�DOZD\V�D�JRRG�LGHD�WR�SODFH�FRPPHQWV�ZLWKLQ�D�SURJUDP�IRU
GRFXPHQWDWLRQ�SXUSRVHV�

([DPSOH�

R: THIS IS A COMMENT
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RE: REad

)RUPDW��5(��>YDULDEOH@

7KH�5(��VWDWHPHQW�UHDGV�WKH�QH[W�UHFRUG�IURP�WKH�GDWD�ILOH�DQG�SODFHV�LW�LQ�WKH�$16:(5�%8))(5��WKH
UHFRUG�FDQ�DOVR�EH�RSWLRQDOO\�SODFHG�LQ�D�YDULDEOH��,I�D�QXPHULF�YDULDEOH�LV�VSHFLILHG�WKH�UHFRUG�LV�FRQYHUWHG�
,I�D�LQYDOLG�UHSUHVHQWDWLRQ�RI�D�QXPHULF�YDOXH�LV�DWWHPSWHG�WR�EH�FRQYHUWHG�LW�ZLOO�FDXVH�DQ�HUURU�

([DPSOH�

IT:
OF: DSK1.DATA
WR: HELLO THERE
RF:
RE: A$
T: A$
CF:
E:

$�VLPSOH�SURJUDP�WR�RSHQ�D�ILOH��ZULWH�D�UHFRUG��DQG�WKHQ�UHDG�LW�EDFN�LQ��7KH�UHFRUG�LV�SULQWHG�WR
WKH�VFUHHQ�

RF: Restore File

)RUPDW��5)��>UHFRUG�@

7KH�5)��VWDWHPHQW�UHVWRUHV�WKH�GDWD�ILOH�WR�D�VSHFLILHG�UHFRUG��,I�UHFRUG��LV�RPLWWHG�WKH�GDWD�ILOH�LV�UHVWRUHG
WR�UHFRUG����7KH�5)��VWDWHPHQW�DOORZV�\RX�WR�DFFHVV�WKH�GDWD�ILOH�LQ�DQ\�RUGHU�\RX�ZLVK��7KH�PD[LPXP
UHFRUG��DOORZHG�LV�������

([DPSOH�

IT:
OF: DSK1.DATA
WR: RECORD 1
WR: RECORD 2
WR: RECORD 3
RF: 2
RE: A$
T: A$
CF:
E:

)LUVW�WKH�SURJUDP�RSHQV�D�GDWD�ILOH�DQG�ZULWHV�WKUHH�UHFRUGV�RXW�WR�LW��7KH�ILOH�LV�WKHQ�UHVWRUHG�WR
WKH�VHFRQG�UHFRUG��7KH�VHFRQG�UHFRUG�LV�UHDG�LQ�DQG�WKHQ�W\SHG�RQ�WKH�VFUHHQ�
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S: Sound TEXT MODE ONLY

)RUPDW��6��GXUDWLRQ�IUHTXHQFH\�YROXPH�YRLFH

7KH�6��VWDWHPHQW�LV�XVHG�WR�FUHDWH�VRXQG�HIIHFWV�DQG�RU�PXVLF�IRU�3,/27����SURJUDPV��7KH�7,�����$�KDV
WKUHH�YRLFHV�DOO�RI�ZKLFK�FDQ�EH�XVHG�LQ�3,/27�����'XUDWLRQ�FDQ�EH�IURP���WR������ZLWK�WKH�KLJK�QXPEHUV
EHLQJ�RI�ORQJHU�GXUDWLRQ��)UHTXHQF\�FDQ�UDQJH�IURP�����WR��������9RLFH�FDQ�EH�HLWKHU������RU����9ROXPH
FDQ�EH�IURP���WR�����ZLWK���WKH�ORXGHVW�DQG����WKH�VRIWHVW�

([DPSOH�

IT:
S: 50,110,5,1
S: 50,220,5,1
E:

7KLV�VKRUW�SURJUDP�FUHDWHV�WZR�VRXQGV�

SA: Sprites Atouch

)RUPDW��6$�

7KH�6$��VWDWHPHQW�FKHFNV�WR�VHH�LI�DQ\�WZR�VSULWHV�DUH�LQ�FRLQFLGHQFH�RU�WRXFKLQJ�HDFK�RWKHU��8QOLNH�WKH
6+��VWDWHPHQW�WKH�6$��VWDWHPHQW�ZLOO�RQO\�GHWHFW�D�FRLQFLGHQFH�ZKHQ�WKH�YLVLEOH�SDUW�RI�WZR�VSULWHV�DUH
WRXFKLQJ��,I�WR�VSULWHV�DUH�WRXFKLQJ�WKHQ�<(6�)/$*�LV�VHW�WR�D�WUXH�VWDWH��HOVH�<(6�)/$*�LV�VHW�WR�D�IDOVH
VWDWH�

:KHWKHU�RU�QRW�D�FRLQFLGHQFH�LV�GHWHFWHG�GHSHQGV�RQ�VHYHUDO�YDULDEOHV��,I�WKH�VSULWHV�DUH�PRYLQJ�YHU\
TXLFNO\��WKH�6$��VWDWHPHQW�PD\�QRW�EH�DEOH�WR�GHWHFW�WKHLU�FRLQFLGHQFH��$OVR��6$��FKHFNV�IRU�D�FRLQFLGHQFH
RQO\�ZKHQ�LW�LV�H[HFXWHG�WKHUHIRUH�LW�PD\�PLVV�D�FRLQFLGHQFH�ZKHQ�DQRWKHU�VWDWHPHQW�LV�EHLQJ�H[HFXWHG�

([DPSOH�

IT:
GP: 0,FFFF,FFFF,FFFF,FFFF
SC: 1,16
SC: 2,3
SC: 3,6
SP: 1,0
SP: 2,0
SP: 3,0
SL: 1,100,100
SL: 2,110,110
SL: 3,90,90
SM: 1,10,10
SM: 2,15,15
SM: 3,30,30
LP: 25
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SA:
TY: SPRITE HIT
EL:
E:

7KLV�VKRUW�H[DPSOH�VHWV�WKUHH�VSULWHV�LQ�PRWLRQ�DQG�FKHFNV�WZHQW\�ILYH�WLPHV�IRU�D�FRLQFLGHQFH�
,I�D�FRLQFLGHQFH�RFFXUV�D�PHVVDJH�WR�WKDW�DIIHFW�ZLOO�EH�SULQWHG�

SC: Sprite Color

)RUPDW��6&��VSULWH��FRORU

7KH�63��VWDWHPHQW�LV�XVHG�WR�DVVLJQ�D�FRORU�WR�D�VSULWH��7KHUH�DUH����VSULWHV�DYDLODEOH��WKH\�DUH�QXPEHU��
WKURXJK�����7KH�FRORU�JLYHQ�WR�WKH�VSULWH�FRQWUROV�WKRVH�SL[HOV�WKDW�DUH�RQ�RU�YLVLEOH��D�VSULWH�DOZD\V�KDV
D�WUDQVSDUHQW�DV�LWV�EDFNJURXQG�FRORU��7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRORU�FRGHV�IRU�WKH�VL[WHHQ�DYDLODEOH
FRORUV�

&2/25 &2'( &2/25 &2'(

7UDQVSDUHQW � 0HGLXP�5HG ��
%ODFN � /LJKW�5HG ��
0HGLXP�*UHHQ � 'DUN�<HOORZ ��
/LJKW�*UHHQ � /LJKW�<HOORZ ��
'DUN�%OXH � 'DUN�*UHHQ ��
/LJKW�%OXH � 0DJHQWD ��
'DUN�5HG � *UD\ ��
&\DQ � :KLWH ��

([DPSOH�

IT:
GP: 1,FFFF,FFFF,FFFF,FFFF
SL: 1,100,100
SM: 1,0,0
SP: 1,1
SS: 4
SC: 1,3
SC: 1,4
E:

7KLV�VKRUW�SURJUDP�FUHDWHV�D�VSULWH�LQ�WKH�VKDSH�RI�D�ODUJH�EORFN��7KH�VSULWH�LV�SODFHG�RQ�WKH�VFUHHQ
DQG�ZLWK�D�FRORU�RI�PHGLXP�JUHHQ�ZKLFK�LV�WKHQ�FKDQJHG�WR�OLJKW�JUHHQ�
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SD: Sprite Delete

)RUPDW��6'��6SULWH�

7KH�6'��VWDWHPHQW�LV�XVHG�WR�GHOHWH�D�VSULWH��7KH�VSHFLILHG�VSULWH�LV�GHOHWHG��QR�RWKHU�VSULWHV�DUH�HIIHFWHG�

([DPSOH�

IT:
GP: 1,FFFF,FFFF,FFFF,FFFF
SP: 1,1
SC: 1,16
SL: 1,100,100
SM: 1,10,10
LP: 25
EL:
SD: 1
E:

2QFH�DJDLQ�D�VSULWH�LV�FUHDWHG�LQ�WKH�IRUP�RI�D�EORFN�DGG�VHW�LQ�PRWLRQ��$IWHU�D�VKRUW�ZKLOH�WKH
VSULWH�LV�GHOHWHG�

SG: Sprites Gone

)RUPDW��6*�

7KH�6*��VWDWHPHQW�GHOHWHV�DOO�VSULWHV�

([DPSOH�

IT:
GP: 1,FFFF,FFFF,FFFF,FFFF
SP: 1,1
SP: 2,1
SP: 3,1
SC: 1,3
SC: 2,6
SC: 3,16
SL: 1,100,100
SL: 2,150,50
SL: 3,50,200
SM: 1,10,10
SM: 2,10,0
LP: 25
EL:
SG:
E:

7KLV�ORQJHU�SURJUDP�FUHDWHV�WKUHH�VSULWHV�WKDW�DUH�LQ�WKH�VKDSH�RI�EORFNV��DQG�VHW�WKH�ILUVW�WZR�LQ
PRWLRQ��$IWHU�D�ZKLOH�DOO�WKH�VSULWHV�DUH�GHOHWHG�ZLWK�WKH�6*��VWDWHPHQW�
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SH: Sprite Hit

)RUPDW��6+��VSULWH��VSULWH�

7KH�6+��VWDWHPHQW� LV�XVHG�WR�GHWHFW�D�FRLQFLGHQFH�EHWZHHQ�WZR�VSULWHV��:KHQ� WKH�6+�� VWDWHPHQW� LV
H[HFXWHG�WKH�WZR�VSULWHV�DUH�FKHFNHG�WR�VHH�LI�WKHLU�XSSHU� OHIW�KDQG�FRUQHUV�DUH�ZLWKLQ���SL[HOV��,I�D
FRLQFLGHQFH�LV�GHWHFWHG�WKH�<(6�)/$*�LV�JLYHQ�D�WUXH�VWDWH��HOVH�LW�LV�JLYHQ�D�IDOVH�VWDWH��$�FRLQFLGHQFH�FDQ
EH�GHWHFWHG�HYHQ�WKRXJK�WKH�YLVLEOH�SDUWV�RI�WKH�VSULWH�DUH�QRW�YLVLEO\�WRXFKLQJ�

:KHWKHU�RU�QRW�D�FRLQFLGHQFH�LV�GHWHFWHG�GHSHQGV�RQ�VHYHUDO�YDULDEOHV��,I�WKH�VSULWHV�DUH�PRYLQJ�YHU\
TXLFNO\��WKH�6+��VWDWHPHQW�PD\�QRW�EH�DEOH�WR�GHWHFW�WKHLU�FRLQFLGHQFH��$OVR��WKH�6+��VWDWHPHQW�RQO\
FKHFNV�IRU�D�FRLQFLGHQFH�ZKHQ�LW�LV�EHLQJ�H[HFXWHG��VR�D�SURJUDP�PD\�PLVV�D�FRLQFLGHQFH�WKDW�RFFXUV�ZKHQ
DQRWKHU�VWDWHPHQW�LV�EHLQJ�H[HFXWHG�

([DPSOH�

IT:
GP: 0,FFFF,FFFF,FFFF,FFFF
SC: 1,16
SC: 2,8
SP: 1,0
SP: 2,0
SL: 1,100,100
SL: 1,90,90
SM: 1,10,10
SM: 2,15,15
LP: 25
SH: 1,2
TY: SPRITES HIT
EL:
E:

7KLV�H[DPSOH�VHWV�WZR�VSULWHV�LQ�PRWLRQ�DQG�FKHFNV�WZHQW\�ILYH�WLPHV�IRU�D�FRLQFLGHQFH�EHWZHHQ
WKHP��,I�WKH�KLW�D�PHVVDJH�ZLOO�EH�SULQWHG�
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SL: Sprite Location

)RUPDW��6/��6SULWH��GRW�URZ�GRW�FRO

7R�VSHFLI\�WKH�ORFDWLRQ�RI�D�VSULWH�XVH�WKH�6/��VWDWHPHQW��7KH�VSHFLILHG�VSULWH�LV�PRYHG�VR�WKDW�LWV�XSSHU
OHIW�KDQG�FRUQHU�LV�DW�WKH�SL[HO�JLYHQ�E\�GRW�URZ�DQG�GRW�FRO��'RW�URZ�FDQ�UDQJH�IURP���WR������KRZHYHU
WKH�URZV�EHWZHHQ�����DQG�����DUH�RII�WKH�ERWWRP�RI�WKH�VFUHHQ��'RW�FRO�OLNHZLVH�FDQ�UDQJH�IURP���WR�����
DUH�FROXPQV�DUH�YLVLEOH�RQ�WKH�VFUHHQ�

([DPSOH�

IT:
GP: 1,FFFF,FFFF,FFFF,FFFF
SC: 1,16
SP: 1,1
SM: 1,0,0
SL: 1,100,100
LP: 25
EL:
SL: 1,50,50
E:

7KLV�VKRUW�SURJUDP�FUHDWHV�D�VSULWH�LQ�WKH�VKDSH�RI�D�ZKLWH�EORFN�DQG�SODFHV�LW�DW�SL[HO���������
$IWHU�D�VKRUW�SDXVH�WKH�VSULWH�LV�PRYHG�WR�������

SM: Sprite Motion TEXT MODE ONLY

)RUPDW��60��6SULWH��URZ�YHORFLW\�FRO�YHORFLW\

7KH�60��VWDWHPHQW�LV�XVHG�WR�VHW�VSULWHV�LQ�PRWLRQ��5RZ�YHORFLW\�DQG�FRO�YHORFLW\�PD\�EH�IURP������WR�����
)RU�URZ�YHORFLW\�D�SRVLWLYH�YDOXH�LV�GRZQZDUG�DQG�D�QHJDWLYH�YDOXH�LV�XSZDUG��IRU�FRO�YHORFLW\�D�SRVLWLYH
YDOXH�LV�WRZDUGV�WKH�ULJKW�DQG�D�QHJDWLYH�YDOXH�LV�WRZDUGV�WKH�OHIW��7KHUH�DUH����VSULWHV�DYDLODEOH�WKHUHIRUH
VSULWH��PXVW�EH�IURP���WR����

,I�ERWK�URZ�YHORFLW\�DQG�FRO�YHORFLW\�DUH�]HUR�WKH�VSULWH�ZLOO�EH�VWDWLRQDU\�DW�LWV�SUHVHQW�ORFDWLRQ��5RZ��DQG
FRO�YHORFLWLHV�QHDU�]HUR�DUH�VORZ��DQG�OLNH�ZDV�WKRVH�QHDU������RU�����DUH�IDVW�

5HPHPEHU�WKDW�WKH�IDVWHU�D�VSULWH�LV�PRYLQJ�WKH�KDUGHU�LW�LV�WR�GHWHFW�D�FRLQFLGHQFH��DQG�WKH�PRUH�LW
DSSHDUV�WR�MXPS�DFURVV�WKH�VFUHHQ�
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([DPSOH�

IT:
GP: 0,FFFF,FF00,00FF,FFFF
SC: 1,16
SP: 1,0
SL: 1,100,100
SM: 1,10,10
LP: 25
EL:
SM: 1,20,NEG(10)
LP: 30
EL:
E:

6HWV�D�VSULWH�LQ�PRWLRQ�DQG�DIWHU�D�VKRUW�ZKLOH�FKDQJHV�LWV�PRWLRQ�

SN: ScreeN c olor

)RUPDW��61��FRORU

7KH�61��VWDWHPHQW�LV�XVHG�WR�FKDQJH�WKH�FRORU�RI�WKH�VFUHHQ��&RORU�PXVW�EH�KDYH�D�YDOXH�EHWZHHQ���DQG
����LQFOXVLYH��)RU�WKH�FRUUHVSRQGLQJ�FRORU�FRGHV�VHH�HLWKHU�WKH�&&��*&���RU�6&��VWDWHPHQWV�

([DPSOH�

IT:
SN: 15
LP: 25
EL:
E:

7KLV�VKRUW�SURJUDP�FKDQJHV�WKH�VFUHHQ�FRORU�WR�JUD\�

SP: Sprite Pattern

)RUPDW��63��VSULWH��VSULWH�FKDUDFWHU�FRGH

7KH�63��VWDWHPHQW�LV�XVHG�WR�DVVLJQ�D�SDWWHUQ�WR�D�VSULWH��7KH�VSULWH�RI�QXPEHU�VSULWH��LV�JLYHQ�WKH�SDWWHUQ
RI�VSULWH�FKDUDFWHU�FRGH��7KH�SDWWHUQ�IRU�WKH�VSULWH�FKDUDFWHU�FDQ�EH�GHILQHG�WKURXJK�WKH�*3��VWDWHPHQW�

,I�WKH�FXUUHQW�VSULWH�VL]H�LV���RU���WKHQ�WKH�VSULWH�SDWWHUQ�LV�GHILQHG�E\�SDWWHUQ�RI�WKH�VSULWH�FKDUDFWHU
VSHFLILHG�� ,I� WKH� VSULWH� VL]H� LV� HLWKHU� �� RU� �� WKHQ� WKH� SDWWHUQ� RI� WKH� VSULWH� LV� GHILQHG� E\� IRXU
VSULWH�FKDUDFWHUV��)RU�D�FRPSOHWH�H[SODQDWLRQ�SOHDVH�VHH�WKH�66��VWDWHPHQW�
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([DPSOH�

IT:
GP: 0,FFFF,FFFF,FFFF,FFFF
GP: 1,F0F0,F0F0,F0F0,F0F0
GP: 2,00FF,00FF,00FF,00FF
GP: 3,AAAA,AAAA,AAAA,AAAA
SC: 1,16
SL: 1,100,100
LP: 5
SP: 1,0
SP: 1,1
SP: 1,2
SP: 1,3
EL:
E:

&UHDWHV�D�VSULWH�DQG�FKDQJHV�LWV�SDWWHUQ�D�QXPEHU�RI�WLPHV�

SS: Sprite Size

)RUPDW��66��VL]H

7KH�66��VWDWHPHQW�LV�XVHG�LQ�FRQWUROOLQJ�WKH�VL]H�RI�DOO�VSULWHV��7KHUH�DUH�IRXU�VL]HV�WKDW�VSULWHV�FDQ�WDNH
���������7KH�GHIDXOW�VL]H�LV����$�FRPSOHWH�H[SODQDWLRQ�RI�HDFK�VL]H�IROORZV�

$�VL]H�RI���FDXVHV�VSULWHV�WR�EH�VLQJOH�VL]H�DQG�XQPDJQLILHG��7KLV�PHDQV�WKDW�HDFK�VSULWH�LV�GHILQHG�RQO\
E\�WKH�VSULWH�FKDUDFWHU�VSHFLILHG�ZLWK�WKH�63��VWDWHPHQW�DQG�WDNH�VXE�MXVW�RQH�FKDUDFWHU�SRVLWLRQ�RQ�WKH
VFUHHQ���VHH�ILJXUH���

$�VL]H�RI���FDXVHV�VSULWHV�WR�EH�VLQJOH�VL]H�DQG�PDJQLILHG��7KLV�PHDQV�WKDW�HDFK�VSULWH�LV�GHILQHG�RQO\�EH
WKH�VSULWH�FKDUDFWHU�VSHFLILHG�ZLWK�WKH�63��VWDWHPHQW��EXW�WDNHV�XS�IRXU�SRVLWLRQV�RQ�WKH�VFUHHQ���VHH�ILJXUH
��

$�VL]H�RI���FDXVHV�VSULWHV�WR�EH�GRXEOH�VL]H�DQG�XQPDJQLILHG���(DFK�VSULWH�LV�GHILQHG�E\�IRXU�FKDUDFWHU
SRVLWLRQV�WKDW�LQFOXGH�WKH�VSULWH�FKDUDFWHU�VSHFLILHG�LQ�WKH�63��VWDWHPHQW��7KH�ILUVW�VSULWH�FKDUDFWHU�XVHG
LV�WKH�RQH�VSHFLILHG� LQ�WKH�63��VWDWHPHQW� LI� LW� LV�HYHQO\�GLYLVLEOH�E\�IRXU��RU�WKH�QH[W�VPDOOHVW�VSULWH
FKDUDFWHU�HYHQO\�GLYLVLEOH�E\�IRXU��7KDW�VSULWH�FKDUDFWHU�LV�WKH�XSSHU�OHIW�TXDUWHU��WKH�QH[W�VSULWH�FKDUDFWHU
LV�WKH�XSSHU�ULJKW�TXDUWHU��WKH�QH[W�WKH�ORZHU�OHIW�TXDUWHU��DQG�WKH�QH[W�WKH�ORZHU�ULJKW�TXDUWHU��7KH�VSULWH
WDNHV�XS�IRXU�FKDUDFWHU�SRVLWLRQV�RQ�WKH�VFUHHQ���VHH�ILJXUH���

$�VL]H�RI���FDXVHV�DOO�VSULWHV�WR�EH�GRXEOH�VL]H�DQG�PDJQLILHG��(DFK�VSULWH�LV�GHILQHG�E\�IRXU�VSULWH�FKDUDFWHU
SRVLWLRQV�DV�H[SODLQHG�IRU�VL]H����DQG�LV�PDJQLILHG��7KH�VSULWH�WDNHV�XS�VL[WHHQ�FKDUDFWHU�SRVLWLRQV����VHH
ILJXUH����
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 ----------------   ---------------   ---------------   ----------------
 |              |   |             |   |             |   |              |
 |              |   |             |   |             |   |              |
 |    1         |   |    11       |   |  12         |   |  1122        |
 |              |   |    11       |   |  34         |   |  1122        |
 |              |   |             |   |             |   |  3344        |
 |              |   |             |   |             |   |  3344        |
 |              |   |             |   |             |   |              |
 |              |   |             |   |             |   |              |
 ----------------   ---------------   ---------------   ----------------

([DPSOH�

IT:
GP: 0,FFFF,FFFF,FFFF,FFFF
GP: 1,FF00,FF00,FF00,FF00
GP: 2,F0F0,F0F0,F0F0,F0F0
GP: 3,0000,FFFF,FFFF,0000
SP: 1,0
SC: 1,16
SL: 1,100,100
T: SPRITE SIZE=1
U: *PAUSE
T: SPRITE SIZE=2
SS: 2
U: *PAUSE
T: SPRITE SIZE=3
SS: 3
U: *PAUSE
T: SPRITE SIZE=4
SS: 4
E:
*PAUSE
LP: 5
EL:
E:

7KLV� SURJUDP� GHILQHV� IRXU� VSULWH�FKDUDFWHUV�� $� VSULWH� LV� GHILQHG� JLYLQJ� LW� WKH� SDWWHUQ� RI
VSULWH�FKDUDFWHU����7KH�66��FRPPDQG�LV�WKHQ�H[HFXWHG�RQFH�IRU�HDFK�RI�WKH�IRXU�YDOLG�VL]HV��$�VKRUW
SDXVH�LV�SURYLGHG�EHWZHHQ�HDFK�VL]H�FKDQJH�
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T: Type

)RUPDW��7��FKDUDFWHUV

7KH�7��VWDWHPHQW�W\SHV�WKH�FKDUDFWHUV�RQWR�WKH�V\VWHP�PRQLWRU�WKHQ�SHUIRUPV�D�FDUULDJH�UHWXUQ��$IWHU�WKH
7��VWDWHPHQW�WKH�WH[W�FXUVRU�LV�RQ�WKH�ILUVW�FKDUDFWHU�RI�WKH�QH[W�OLQH��,I�WKH�VFUHHQ�LV�IXOO�LW�LV�UROOHG�XS�RQH
OLQH��DQG�WKH�WRS�OLQH�RI�WKH�VFUHHQ�LV�ORVW�

7R�SULQW�WKH�YDOXH�RI�D�YDULDEOH�LQFOXGH�WKH�YDULDEOH�QDPH�LQ�WKH�QRUPDO�PDQQHU�ZLWKLQ�FKDUDFWHUV��7R
LQFOXGH�D�GROODU�VLJQ�����RU�D�SRXQG�VLJQ�����SODFH�WZR�RI�WKH�V\PEROV�QH[W�WR�HDFK�RWKHU�ZLWKLQ�FKDUDFWHUV�
7R�LQFOXGH�D�FKDUDFWHU�WKDW�FDQ�QRW�EH�HQWHUHG�GLUHFWO\�IURP�WKH�NH\ERDUG�VLPSO\�SODFH�WKH�$6&,,�YDOXH
RI� WKH� FKDUDFWHU� �� FDQ�EH�DQ� H[SUHVVLRQ� ��EHWZHHQ� FRORQV�� IRU� H[DPSOH� ������ZRXOG�SULQW� WKH�$6&,,
FKDUDFWHU������7R�SULQW�D�FRORQ�SODFH�WZR�FRORQV�WRJHWKHU�ZLWKLQ�FKDUDFWHUV�

([DPSOH�

IT:
T: TYPING IN TEXT
T: MODE IS EASY!!
LP: 25
EL:
IG:
T: TYPING IN GRAPHICS
T: MODE IS JUST AS
T: EASY!!!!!!!!!!!!!!
LP: 25
EL:
E:

$�VKRUW�H[DPSOH�VKRZLQJ�W\SLQJ�LQ�WKH�WZR�VFUHHQ�PRGHV�

TC: Text Cursor TEXT MODE ONLY

)RUPDW��7&��URZ�FROXPQ

7KLV�VWDWHPHQW�PRYHV�WKH�WH[W�FXUVRU�WR�WKH�FKDUDFWHU�SRVLWLRQ�JLYHQ�E\�URZ�DQG�FROXPQ��5RZ�PD\�EH
IURP���IRU�WKH�WRS�RI�WKH�VFUHHQ�WR����IRU�WKH�ERWWRP��DQG�FROXPQ�FDQ�EH�IURP���IRU�WKH�OHIW�VLGH�RI�WKH
VFUHHQ�WR����IRU�WKH�ULJKW�VLGH�RI�WKH�VFUHHQ��7KH�7&��VWDWHPHQW�FDQ�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�W\SH
VWDWHPHQWV�WR�SURGXFH�RXWSXW�DQ\ZKHUH�RQ�WKH�VFUHHQ��3OHDVH�QRWH�WKDW�WKH�7&��VWDWHPHQW�FDQ�EH�XVHG�LQ
JUDSKLFV�PRGH�SXW�WKDW�WKH�XSSHU�OLPLW�WR�URZ�LV�FKDQJHG�WR���
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([DPSOH�

IT:
T: TYPE HERE
TC: 12,4
T: THEN HERE
TC: 4,2
T: NOW HERE
LP: 25
EL:
E:

$�YHU\�VKRUW�H[DPSOH�VKRZLQJ�WKH�XVH�RI�7&��ZLWK�7��

TG: Type Graphic

)RUPDW��7*��JUDSK�URZ�JUDSK�FRO�FKDUDFWHUV

7KH�7*��VWDWHPHQW�PDNHV�LW�SRVVLEOH�WR�SODFH�DOSKDQXPHULF�FKDUDFWHUV�RQ�WKH�JUDSKLF�SDUW�RI�WKH�JUDSKLF
PRGH�VFUHHQ��2QO\�VWDQGDUG�$6&,,�FKDUDFWHUV�FDQ�EH�XVHG�LQ�WKLV�VWDWHPHQW��WKH�YDOXH�RI�YDULDEOHV�FDQ
QRW�EH�SULQWHG��)RU�WKH�SXUSRVH�RI�WKH�7*��VWDWHPHQW�WKH�JUDSKLF�SDUW�RI�WKH�VFUHHQ�LV�GLYLGHG�LQWR����URZV
RI����FKDUDFWHUV�

([DPSOH�

IG:
T: REGULAR TYPING DOWN
T: HERE
TG: 1,5,GRAPHICS TYPING
TG: 2,5,UP HERE.
LP: 25
EL:
E:

$�VKRUW�H[DPSOH�VKRZLQJ�WKH�GLIIHUHQFH�EHWZHHQ�JUDSKLF�W\SLQJ�DQG�UHJXODU�W\SLQJ�

TH: Type and Hang

)RUPDW��7+��FKDUDFWHUV

7KH�7+��VWDWHPHQW�RSHUDWHV�YHU\�VLPLODU�WR�WKH�7��VWDWHPHQW�H[FHSW�LW�GRHV�QRW�SHUIRUP�D�FDUULDJH�UHWXUQ�
7KH�WH[W�FXUVRU�LV�ORFDWHG�LQ�WKH�QH[W�FKDUDFWHU�SRVLWLRQ�IROORZLQJ�WKH�WH[W�SULQWHG��,I�QHFHVVDU\�D�VFUHHQ
VFUROO�ZLOO�EH�SHUIRUPHG��WKXV�ORVLQJ�WKH�WRS�OLQH�RI�WH[W�
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7R�SULQW�WKH�YDOXH�RI�D�YDULDEOH�LQFOXGH�WKH�YDULDEOH�QDPH�LQ�WKH�QRUPDO�PDQQHU�ZLWKLQ�FKDUDFWHUV��7R
LQFOXGH�D�FKDUDFWHU�WKDW�FDQ�QRW�EH�GLUHFWO\�LQSXWWHG�IURP�WKH�NH\ERDUG��VLPSO\�SODFHV�WKH�QXPHULF�$6&,,
YDOXH�RI�WKH�FKDUDFWHU�EHWZHHQ�FRORQV��)RU�H[DPSOH����������ZLOO�SULQW�WKH�FKDUDFWHU�KDYLQJ�D�$6&,,�YDOXH
RI������7R�LQFOXGH�D�GROODU�VLJQ������D�SRXQG�VLJQ������RU�D�FRORQ�����SODFH�WZR�RI�WKH�V\PEROV�WRJHWKHU
ZLWKLQ�FKDUDFWHUV�

([DPSOH�

IT:
T: SEE THE CARRIAGE RETURN
TH: NO CARRIAGE RETURN
T:RUNS TOGETHER
LP: 25
EL:
E:

7KLV�VKRUW�SURJUDP�VKRZV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�7��DQG�7+��VWDWHPHQWV�

TP: Type to Printer

)RUPDW��73��FKDUDFWHUV

7KH�73��VWDWHPHQW�LV�LGHQWLFDO�WR�WKH�7��VWDWHPHQW�SXW�LQVWHDG�RI�WKH�RXWSXW�JRLQJ�WR�WKH�V\VWHP�PRQLWRU
LW�JRHV�WR�WKH�V\VWHP�SULQWHU��,I�\RXU�V\VWHP�GRHV�QRW�KDYH�D�V\VWHP�SULQWHU��WKH�73��VWDWHPHQW�ZLOO�QRW
SHUIRUP�DQ\�DFWLRQ�

7R�SULQW�WKH�YDOXH�RI�D�YDULDEOH�LQFOXGH�WKH�QDPH�RI�WKH�YDULDEOH�ZLWKLQ�FKDUDFWHUV�LQ�WKH�QRUPDO�PDQQHU�
7R�SULQW�D�FKDUDFWHU�WKDW�FDQ�QRW�EH�LQSXWWHG�GLUHFWO\�IURP�WKH�NH\ERDUG��SODFH�WKH�$6&,,�YDOXH�RI�WKH
FKDUDFWHU�EHWZHHQ�FRORQV��)RU�H[DPSOH���������ZRXOG�SULQW�WKH�FKDUDFWHU�ZLWK�D�$6&,,�YDOXH�RI������7R
SULQW�D�GROODU�VLJQ������D�SRXQG�VLJQ������RU�D�FRORQ�����SODFH�WZR�RI�WKH�V\PEROV�WRJHWKHU�ZLWKLQ�FKDUDFWHUV�

([DPSOH�

TP: THIS IS PILOT
TP: TO PRINTER DO
TP: COPY???
E:

7KLV�3,/27�SURJUDP�VKRZV�WKH�HDVH�RI�W\SLQJ�WR�WKH�V\VWHP�SULQWHU�
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U: User Subroutine

)RUPDW��8��ODEHO

7KH�8��VWDWHPHQW�LV�OLNH�7,�%$6,&
V�*268%�VWDWHPHQW��7KH�8��VWDWHPHQW�H[HFXWHV�D�XVHU�VXEURXWLQH
VWDUWLQJ�ZLWK�WKH�JLYHQ�ODEHO��7KH�VXEURXWLQH�PXVW�HQG�ZLWK�D�(��VWDWHPHQW��6XEURXWLQHV�PD\EH�QHVWHG
XS�WR�WKUHH�GHHS��WKDW�LV�VXEURXWLQH�$�PD\�FDOO�VXEURXWLQH�%�ZKLFK�LQ�WXUQ�FDQ�FDOO�VXEURXWLQH�&��$IWHU
WKH�VXEURXWLQH�LV�ILQLVKHG�WKH�FRQWURO�SDVVHV�EDFN�WR�WKH�VWDWHPHQW�DIWHU�WKH�VXEURXWLQH�FDOO�

([DPSOH�

IT:
C: #N<-5
T: SUBROUTINE TO DO
T: SOME MATH WORK
T: AND PRINT IT!
U: *SUB
E:
*SUB
C: #A<-SQR(#N)
C: #B<-#N^2
T: N IS #N
T: SQR(N) IS #A
T: N^2 IS #B
E:

$�VLPSOH�XVH�RI�D�VXEURXWLQH�

UP: Unplot Point GRAPHICS MODE ONLY

)RUPDW��83��GRW�URZ�GRW�FROXPQ

7KH�83��VWDWHPHQW�PDNHV�WKH�SL[HO�JLYHQ�E\�GRW�URZ�DQG�GRW�FROXPQ�WR�EH�LQYLVLEOH��7KH�83��VWDWHPHQW
DOORZV�\RX�WR�VHOHFWLYHO\�WXUQ�RII�SL[HOV��'RW�URZ�FDQ�UDQJH�IURP���IRU�WKH�WRS�RI�WKH�VFUHHQ�WR�����IRU�WKH
ERWWRP�RI�WKH�VFUHHQ��DQG�'RW�FROXPQ�FDQ�UDQJH�IURP���IRU�WKH�OHIW�VLGH�WR�����IRU�WKH�ULJKW�VLGH�RI�WKH
VFUHHQ��7KH�SL[HO�VSHFLILHG�ZLOO�EH�JLYHQ�WKH�EDFNJURXQG�FRORU�RI�WKH�JUDSKLF�FRORUV�LQ�XVH�
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VC: VChar TEXT MODE ONLY

)RUPDW��9&��URZ�FROXPQ�FKDUDFWHU�FRGH�UHSHWLWLRQ

9&��'LVSOD\V�WKH�FKDUDFWHU�ZLWK�$6&,,�YDOXH�RI�FKDUDFWHU�FRGH�LQ�WKH�SRVLWLRQ�JLYHQ�E\�URZ�DQG�FROXPQ
DQG�UHSHDWV�LW�YHUWLFDOO\�UHSHWLWLRQ�QXPEHU�RI�WLPHV�

$�YDOXH�RI���IRU�URZ�LV�WKH�WRS�RI�WKH�VFUHHQ�DQG����IRU�URZ�LV�WKH�ERWWRP�RI�WKH�VFUHHQ��$�YDOXH�RI���IRU
FROXPQ�LQGLFDWHV�WKH�OHIW�VLGH�RI�WKH�VFUHHQ��DQG�D�YDOXH�RI����LV�WKH�ULJKW�VLGH�RI�WKH�VFUHHQ��5HSHWLWLRQ�FDQ
UDQJH�IURP���WR�������

([DPSOH�

IT:
VC: 1,1,65,24
VC: 12,2,66,43
E:

-XVW�OLNH�+&��EXW�WKH�RWKHU�ZD\�DQG�WKLV�SURJUDP�VKRZV�LW�

WA: Write Answer Buffer

)RUPDW��:$�

7KH�:$��VWDWHPHQW�ZULWHV�WKH�$16:(5�%8))(5�RXW�WR�WKH�GDWD�ILOH��7KLV�VWDWHPHQW�PDNHV�LW�HDV\�WR
VDYH�WR�D�GDWD�ILOH�WKH�DQVZHUV�JLYHQ�

([DPSOH�

IT:
T: WHAT IS YOUR NAME?
A:
OF: DSK1.TEST
WA:
CF:
E:

,QSXWV�DQ�DQVZHU�DQG�WKHQ�ZULWHV�LW�WR�D�GDWD�ILOH�
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WH: WHile

)RUPDW��:+��H[SUHVVLRQ

7KH�:+��VWDWHPHQW�VLJQLILHV�WKH�HQG�RI�D�:+,/(�ORRS��$�ZKLOH�ORRS�LV�H[HFXWHG�DV�ORQJ�DV�WKH�H[SUHVVLRQ
LQ�WKH�:+��VWDWHPHQW�LV�LQ�D�WUXH�VWDWH��:KHQ�WKH�H[SUHVVLRQ�DVVXPHV�D�IDOVH�VWDWH�FRQWURO�LV�SDVVHG�WR�WKH
VWDWHPHQW�IROORZLQJ�WKH�:+��VWDWHPHQW��:+,/(�ORRSV�PD\EH�QHVWHG�XS�WR�WKUHH�GHHS�

([DPSOH�

IT:
BW:
T: INPUT A NUMBER
AS: #A
T: NOT IT
WH: #A<>0
T: THAT'S IT
E:

,QSXWV�D�QXPEHU�XQWLO�WKH�QXPEHU�]HUR�LV�LQSXWWHG�

WR: WRite

)RUPDW��:5��FKDUDFWHUV

7KH�:5��VWDWHPHQW�LV�VLPLODU�LQ�QDWXUH�WR�WKH�73��VWDWHPHQW�H[FHSW�WKDW�LW�ZRUNV�ZLWK�WKH�GDWD�ILOH�LQVWHDG
RI�WKH�V\VWHP�SULQWHU��7KH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�WKDW�FDQ�EH�VHQW�E\�D�:5��VWDWHPHQW�LV�HLJKW\
�����

7R�SULQW�WKH�YDOXH�RI�D�YDULDEOH�LQFOXGH�WKH�QDPH�RI�WKH�YDULDEOH�ZLWKLQ�FKDUDFWHUV�LQ�WKH�QRUPDO�PDQQHU�
7R�LQFOXGH�D�GROODU�VLJQ�����RU�D�SRXQG�VLJQ�����SODFH�WZR�RI�WKH�V\PEROV�WRJHWKHU�ZLWKLQ�FKDUDFWHUV�

3OHDVH�QRWH��7KDW�LI�D�YDULDEOH�LV�QRW�SULQWHG�E\�LWVHOI��WKDW�LV�WKH�RQO\�LWHP�IRU�WKDW�:5��VWDWHPHQW��LW�FDQ
QRW�EH�UHWULHYHG�DV�D�YDULDEOH��7KLV�LV�HVSHFLDOO\�WUXH�IRU�QXPHULF�YDULDEOHV�

([DPSOH�

OF: DSK1.TEST
WR: THIS WAS CREATED
WR: USING PILOT
C: #N<-5
WR: #N
CF:

7KLV�VKRUW�H[DPSOH�RSHQV�D�ILOH�DQG�ZULWHV�WZR�UHFRUGV�WKHQ�ZULWHV�D�UHFRUG�VDYLQJ�D�QXPHULF
YDULDEOH�
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Disk 23. Games-n-Graphics

9HUVLRQ� $XWKRU��-LP�3HWHUVRQ��RWKHUV
5HTXLUHV��;%��($ /DQJXDJH��;%��$/ 8SGDWHG�

$Q�DUFDGH�VW\OH�DVVHPEO\�JDPH�.LQJ
V�&DVWOH��D�YHU\�FRPSOHWH�;%�YHUVLRQ�RI�6WDU�7UHN�DQG�VHYHUDO�VSULWH
DQG�JUDSKLFV�GHPRV�IURP�-LP�3HWHUVRQ�RI�7LJHUFXE�

dskdir. v2.0. 12-dec-96
Disk name               = GAMES
Sectors total           = 360
Sectors used            = 315
Sectors available       = 43
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CASTLEOBJ    39 DIS/FIX 80   >022 038
002 >003 COLUMBIA     14 PROGRAM      >048 013
003 >004 KINGCASTLE    2 PROGRAM      >055 001
004 >005 KINGOBJ      55 DIS/FIX 80   >056 054
005 >006 LOAD         14 PROGRAM      >08c 013
006 >007 RANSYMCHAR   11 PROGRAM      >099 010
007 >008 READ-ME      10 DIS/VAR 80   >0a3 009
008 >009 SPRITEDEMO   40 PROGRAM      >0ac 039
009 >00a TREK         89 INT/VAR254   >0d3 088
010 >00b TREKINS      41 PROGRAM      >12b 040
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Disk 23. Contents of File READ-ME

1RWHV�RQ�WKH�%RVWRQ�&RPSXWHU�6RFLHW\��*DPHV�DQG�*UDSKLFV��'LVN

$OO�SURJUDPV�RQ�WKLV�GLVN�PD\�EH�UXQ�E\�VLPSO\�SXWWLQJ�WKH�GLVN�LQ�GULYH�RQH�DQG�VHOHFWLQJ�([WHQGHG
%DVLF��7KH�/2$'�SURJUDP�ZLOO�SUHVHQW�D�PHQX�RI�SURJUDPV��7KHUH�LV�QR�SURJUDP�RQ�WKH�GLVN�WKDW�FDQ�QRW
EH�DFFHVVHG�YLD�WKH�/2$'�SURJUDP�

7KH�3URJUDPV�

/2$'
7KLV�SURJUDP�FRPHV�IURP�-LP�3HWHUVRQ�RI�7LJHUFXE��,W�DOORZV�\RX�WR�SULQW�D�FDWDORJ�RI�WKH�GLVN�
GHOHWH�ILOHV��DQG�UXQ�([WHQGHG�%DVLF�SURJUDPV�DW�D�NH\�SUHVV�

&2/80%,$
5$16<0&+$5
635,7('(02

7KHVH�WKUHH�SURJUDPV�DUH�DOVR�IURP�-LP�3HWHUVRQ��7KH\�DUH�H[FHOOHQW�JUDSKLFV�GHPRV��&ROXPELD
KDV�IXOO�VRXQG�ZLWK�JUDSKLFV��6SULWHGHPR�KDV�D�GHPRQVWUDWHV�WKH�YDVW�DUUD\�RI�WKLQJV�RQH�FDQ�GR
ZLWK�VSULWHV��DQG�5DQV\PFKDU�JHQHUDWHV�UDQGRP�V\PPHWULF�FKDUDFWHUV��$OO�RI�0U��3HWHUVRQ
V
SURJUDPV� DUH� XQSURWHFWHG� DQG� DUH�ZHOO�ZRUWK� ORRNLQJ� DW� DV� WKH\� DUH� H[FHOOHQW� H[DPSOHV� RI
SURJUDPPLQJ��0U��3HWHUVRQ�KDV�RYHU�����SURJUDPV�DYDLODEOH�IRU����HDFK��<RX�FDQ�REWDLQ��DQG�,
UHFRPPHQG�WKDW�\RX�GR�VR��³�MSK��D�FRPSOHWH�FDWDORJ�E\�VHQGLQJ�����UHIXQGDEOH�RQ�\RXU�ILUVW
SXUFKDVH��WR�7LJHUFXE�6RIWZDUH������&ROOLQJZRRG�$YH���&ROXPEXV��2+�������

75(.
75(.,16

7UHN�LV�D�IDQWDVWLFDOO\�FRPSOHWH�YHUVLRQ�RI�WKH�JDPH�6WDU�7UHN�ZULWWHQ�LQ�([WHQGHG�%DVLF��)RU
LQVWUXFWLRQV�UXQ�WKH�SURJUDP�75(.,16�ZKLFK�ZLOO�SUHVHQW�FRPSOHWH�LQVWUXFWLRQV�LQ�D�YHU\�FOHDU
IRUPDW�E\�VKRZLQJ�\RX�JUDSKLFV�DQG�GLVSOD\V�IURP�WKH�DFWXDO�JDPH�

.,1*&$67/(
7KLV�SURJUDP�LV�WKH�ORDGHU�IRU�WKH�WZR�DVVHPEO\�ILOHV�.,1*2%-�DQG�&$67/(2%-��,W�LV�D�IDVW
SDFHG�DVVHPEO\�JDPH�FDOOHG�.LQJ�RI�WKH�&DVWOH�DQG�UHTXLUHV�WKH�XVH�RI�D�MR\VWLFN��,W�ZDV�UHOHDVHG
LQWR�WKH�SXEOLF�GRPDLQ�E\�&\GH[�DQG�FRPHV�WR�XV�WKURXJK�PXOWLSOH�VRXUFHV�
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Disk 24. Disk Utilities

9HUVLRQ� $XWKRU��7RGG�.DSODQ��RWKHUV
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG�

',6.���³�QRZ�LQFOXGHV�GLVN�VHFWRU�HGLWRU�ZLWK�SULQWHU�VXSSRUW�DQG�QHZ�IHDWXUHV�
&$7/,%�³�NHHSV�FDWDORJ�RI�DOO�SURJUDPV�RQ�\RXU�GLVNV��'LVN�0DVWHU�³�DQRWKHU�GLVN�PDQDJHU�SURJUDP
ZLWK�VRPH�XQLTXH�IHDWXUHV�DQG�H[FHSWLRQDOO\�FOHDU�PHQXV��DFWXDOO\�HDUO\�YHUVLRQ�RI�D�FRPPHUFLDO�UHOHDVH�

dskdir. v2.0. 12-dec-96
Disk name               = DISK-UTILS
Sectors total           = 360
Sectors used            = 269
Sectors available       = 89
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >006 CATLIB      110 DIS/FIX 80 Y >091 063 >0f9 046
002 >005 CATLIB/DOC   42 DIS/VAR 80 Y >068 041
003 >002 D-UTIL1      33 PROGRAM    Y >022 032
004 >003 D-UTIL2      33 PROGRAM    Y >042 032
005 >004 D-UTIL3       7 PROGRAM    Y >062 006
006 >007 DISKO2       25 PROGRAM    Y >0d0 024
007 >008 DISKO2DOC    15 DIS/VAR 80 Y >0e8 014
008 >009 READ-ME       4 DIS/VAR 80   >0f6 003
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Disk 24. Contents of File CATLIB/DOC

CATALOGING LIBRARY. V ersion 1.4.0

$�)DLUZDUH�SURJUDP�E\�0DUW\�.UROO�-U�

�FEATURES

�� &DWDORJV�XS�WR�����GLVNV�DQG�����ILOHV�RQ�HDFK�VHW�RI�GDWD�ILOHV�

�� $OORZV�VWRUDJH�RI�PXOWLSOH�GDWD�ILOHV�RQ�RQH�GDWD�GLVN��,Q�IDFW��RQH�EDUH�'66'�GLVN�KROGV�PRUH�WKDQ
��IXOO�VHWV�RI�GDWD��HQDEOLQJ�\RX�WR�VWRUH�PRUH�WKDQ������SURJUDPV�DQG�����GLVNV�RQ�RQH�GDWD�GLVN�

�� 6DYHV�GDWD�IRU�ODWHU�OLVWLQJV��DGGLWLRQV��RU�GHOHWLRQV�

�� /RDG�DQG�RU�UHORDG�GDWD�ILOHV�ZLWKRXW�UHERRWLQJ�SURJUDP�

�� :RUNV�RQ�VLQJOH�RU�PXOWLSOH�GLVN�V\VWHPV�

�� )RU� VLQJOH�GLVN� V\VWHPV� WKHUH� LV�QR�QHHG� WR� FRQWLQXDOO\� VZLWFK�GLVNV� XQWLO� DOO� GHOHWLRQV�DQG
DGGLWLRQV�DUH�PDGH�

�� )RU�PXOWLSOH�GLVN�V\VWHPV�\RX�FDQ�FDWDORJ�D�GLVN�IURP�DQ\�GULYH�

�� :KHQ�DGGLQJ�GLVNV��FDWDORJ�LV�OLVWHG�RQ�WKH�VFUHHQ��<RX�KDYH�WKH�RSWLRQ�RI�DGGLQJ�WKH�GLVN�RU�QRW�

�� :KHQ�DGGLQJ�GLVNV��\RX�DUH�LQIRUPHG�LI�WKH�GLVNQDPH�LV�DOUHDG\�RQ�ILOH��,I�LW�LV��\RX�FDQ�HLWKHU
UHSODFH�WKH�ROG�OLVWLQJ�ZLWK�WKH�QHZ��LQ�WKH�FDVH�RI�DQ�XSGDWH��HWF����RU�\RX�FDQ�JLYH�WKH�QHZ�OLVWLQJ
D�WHPSRUDU\�QDPH��DV�LQ�WKH�FDVH�RI�D�EDFNXS�GLVN��HWF��

�� &DWDORJV�WKHVH��IXQQ\�VHFWRUHG��GLVNV�
7KRVH�WKDW�DSSHDU�QRW�LQLWLDOL]HG
7KRVH�WKDW�DSSHDU�HPSW\�EHFDXVH�VHFWRU���KDV�EHHQ�DOWHUHG

��� (OLPLQDWHV�DOO�QRQ�SULQWDEOH�FKDUDFWHUV�IURP�ILOH�DQG�GLVN�QDPHV��UHSODFLQJ�WKHP�ZLWK�D�SHULRG�
VLQFH�QR�OHJDO�QDPH�FRQWDLQV�D�SHULRG��7KLV�HOLPLQDWHV�VHQGLQJ�XQZDQWHG�FRQWURO�FRGHV�WR�\RXU
SULQWHU�

��� 3ULQW�D�VWDQGDUG�IRUPDW�FDWDORJ�RI�DQ\�GLVN�RQ�ILOH�LQ�\RXU�OLEUDU\��LQFOXGLQJ�WKH�IXQQ\�VHFWRUHG
GLVNV�
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��� 2XWSXWV�WKH�IROORZLQJ�WR�VFUHHQ�RU�SULQWHU�
6XPPDU\�RI�GLVNV
&RPSOHWH�OLVWLQJ�RI�ILOHV
&RQYHQWLRQDO�FDWDORJ�OLVWLQJ�RI�DQ\�GLVN�RQ�ILOH

��� 2XWSXW�FRPSOHWH�FDWDORJ�RI�DOO�GLVNV��GLVN�E\�GLVN��HLWKHU�IRU�DOO�GLVNV�RU�VHOHFWLYHO\��WR�WKH�SULQWHU�

��� &KRVH������RU���FROXPQV�IRU�SULQWHU�RXWSXWV�

��� �����DVVHPEO\�ODQJXDJH� �IDVW�VRUWV�

CHANGING DEFAULTS

8VLQJ�D�GLVN�VHFWRU�HGLWRU��VXFK�DV�'LVNIL[HU��'LVNR��RU�'LVN�DLG��UHDG�WKH�ILUVW�VHFWRU�RI�WKH�REMHFW�FRGH
IRU�WKH�&DWDORJLQJ�/LEUDU\�SURJUDP�

7KH�ILUVW�E\WHV�RI�WKH�SURJUDP�VKRXOG�FRQWDLQ�WKHVH�YDOXHV�

%\WHV���������)
��������'��(����%����)�&��&������������

%\WHV���������)
�������)�������������'��������������(��

%\WHV���������)
���������������������������������������

%\WHV���������)
����������������)����������������������

%\WHV���������)
���������������������������������������

%\WHV���%����%)
����������(��������������(�������������

7KHVH�E\WHV�RQ�WKLV�VHFWRU�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ��ZKLFK�FDQ�EH�FKDQJHG�ZLWK�WKH�VHFWRU�HGLWRU�

)25(*5281'�%$&.*5281'�&2/256�
%\WH�����
'HIDXOW� ���� �EODFN�RQ�&\DQ

)25(*5281'�%$&.*5281'�&2/256�2)�(5525�68%5287,1(�
%\WH�����
'HIDXOW� �)�� �ZKLWH�RQ�GDUN�UHG
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180%(5�2)�&2/8016�)25�35,17287
%\WH������ ���
'HIDXOW� ��

&21752/�&2'(6�)25�&21'(16('�35,17�
%\WHV��������������%����&
(SVRQ� ��)���������� �&+5������	���VSDFHV
2NLGDWD� ��'���������� �&+5������	���VSDFHV

%\WHV�����%��)�����������%��'
(SVRQ� ������������������������
2NLGDWD� ������������������������

&21752/�&2'(6�)25�1250$/�35,17�
%\WHV����(����)����������
(SVRQ� ������������� �&+5������	���VSDFHV
2NLGDWD� ��(���������� �&+5������	���VSDFHV

%\WHV�������������$��$��$%�$'
(SVRQ� ������������������������
2NLGDWD� ������������������������

)/$*�)25�&21'(16('�35,17�
%\WH����������
'HIDXOW� �))�))� �FRQGHQVHG�SULQW
������ �QRUPDO�SULQW

287387�'(9,&(�1$0(
%\WHV�����������������������������$
���&����'����)���������������
DQG�FRQWLQXH�WKUX�E\WH�����
'HIDXOW� ��������)������������
 �
3,2����������


��2)�352*5$06�35,17('�3(5�&2/801�3(5�3$*(
%\WH���%����%�
'HIDXOW� ������ �!���RU�GHFLPDO���
DFWXDO�ILOHV�SULQWHG�SHU�SDJH��QRW�LQFOXGLQJ�KHDGLQJ�DQG�WLWOH��
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LOADING

6HOHFW� /RDG� DQG� 5XQ� IURP� (GLWRU�$VVHPEOHU� RU� 0LQL�0HPRU\�� (QWHU� REMHFW� FRGH� QDPH
'6.��&$7/,%�(36��RU�'6.��&$7/,%�2.,�����3URJUDP�$XWR�6WDUWV�

$IWHU�YLHZLQJ�WLWOH�VFUHHQ��SUHVV�ENTER��<RX�ZLOO�EH�DVNHG�WR�HQWHU�WKH�QDPH�IRU�WKH�ILOHV�WR�UHDG�VWRUH�WKH
ILOH�DQG�GLVN�GDWD��(QWHU�D���GLJLW�GHFLPDO�QXPEHU�LQ�WKH�UDQJH�RI����WR�����<RX�ZLOO�HQWHU�WKH�QXPEHU�IRU
WKH�ILOHGDWD�QDPH��DQG�WKH�VDPH�QXPEHU�ZLOO�EH�LQFOXGHG�LQ�WKH�GLVNGDWD�QDPH�

7KH�ILUVW�WLPH�\RX�VHOHFW�WKH���ILOHQDPHV�IRU�GDWD����ILOHV�ZLOO�EH�RSHQHG�RQ�'6.���7KHUHDIWHU��HDFK�WLPH
\RX�VHOHFW�WKH�VDPH�ILOH�QDPHV�IRU�GDWD��WKH���ILOHV�RQ�'6.��ZLOO�EH�UHDG�LQWR�PHPRU\�

1RWH���7KLV�VHOHFWLRQ�LV�PDGH�XSRQ�HQWU\�LQWR�WKH�SURJUDP��DQG�FDQ�DOVR�EH�PDGH�WKUX�PHQX�VHOHFWLRQ
DQ\WLPH�ZKLOH�UXQQLQJ�WKH�SURJUDP�

1RWH��7R�JHW�WKH�PD[LPXP�QXPEHU�RI�GDWD�ILOHV�RQ�D�GLVN��HLWKHU�XVH�D�EODQN�GDWD�GLVN��RU�PDNH�D�GXSOLFDWH
PDVWHU�GLVN�DQG�GHOHWH�DOO�YHUVLRQV�RI�WKLV�SURJUDP�\RX�ZLOO�QRW�QHHG�

+,17��'LYLGH�\RXU�GLVN�OLEUDU\�LQWR�FDWHJRULHV��VXFK�DV�JDPHV��XWLOLWLHV��HWF��8VH�RQH�VHW�RI�GDWD�ILOHV�IRU
HDFK�FDWHJRU\��VXFK�DV����IRU�JDPHV�����IRU�XWLOLWLHV��7KHVH�QXPEHUV�DQG�FDWHJRULHV�FDQ�WKHQ�EH�LQFOXGHG
ZKHQ�HQWHULQJ�WKH�GDWH��JLYLQJ�D�VPDOO�PHDQLQJIXO�WLWOH�WR�\RXU�SULQWRXW��VXFK�DV����*$0(6����������

FUNCTIONS

$'',1*�',6.6

$IWHU�OLVWLQJ�GLVN�DQG�FRQWHQWV�RQ�VFUHHQ�FKRRVH�WR�DGG�WKH�GLVN�RU�QRW��<�RU�1��,I�\RX�SLFN�<��SURJUDP
VHDUFKHV�IRU�LGHQWLFDO�GLVNQDPH�DOUHDG\�RQ�FDWDORJ��,I�PDWFK�LV�IRXQG�\RX�FDQ��5HSODFH�ROG�OLVWLQJ�ZLWK�QHZ
XSGDWHG�YHUVLRQ��*LYH�QHZ�OLVWLQJ�WHPSRUDU\�QDPH��$�WHPSRUDU\�QDPH�UHSODFHV�WKH��WK�FKDUDFWHU�ZLWK
D�VPDOO��W���PDNLQJ�LW�HDV\�WR�UHFRJQL]H�ZKLFK�GLVN�LW�FRUUHVSRQGV�WR��,Q�DGGLWLRQ��WKLV�DOORZV�LW�WR�EH�QHDU
WKH�RULJLQDO�GLVN�ZKHQ�DOSKDEHWL]HG�

'(/(7(�',6.6

<RX�FDQ�GHOHWH�D�GLVN�IURP�WKH�OLVWLQJ��<RX�ZLOO�EH�DVNHG�IRU�GLVNQDPH��7\SH�ILOHQDPH�RQO\��127�'6.��
,I�GLVN�LV�LQ�FDWDORJ�\RX�ZLOO�EH�QRWLILHG�RI�LWV�GHOHWLRQ��,I�LW�LV�QRW�LQ�FDWDORJ��\RX�ZLOO�EH�WROG�WKLV�DOVR�

$'',7,216�$1'�'(/(7,216

,I�\RX�KDYH�PDGH�DGGLWLRQV�DQG�RU�GHOHWLRQV��KDYH�QRW�VRUWHG�WKH�GDWD��DQG�FKRRVH�DQRWKHU�PHQX�FKRLFH�
WKH�SURJUDP�ZLOO�VRUW�GDWD�DQG�VDYH�RQ�GLVN�LQ�GULYH�����7KHUHDIWHU��\RX�PHQX�FKRLFH�ZLOO�FRPSOHWHG�

,I�\RX�DWWHPSW�WR�DGG�D�GLVN�WKDW�ZLOO�WDNH�WKH�WRWDOV�RYHU�WKH�PD[LPXP�OLPLW�\RX�ZLOO�EH�JLYHQ�WKH�FDWDORJ
ILOOHG�PHVVDJH��,I�\RX�KDYH�GHOHWHG�VRPH�GLVNV�IURP�WKH�FDWDORJ�DQG�KDYH�QRW�\HW�VRUWHG�WKHP��VHOHFW�RSWLRQ
�0��WR�VRUW��7KLV�PD\�IUHH�VRPH�URRP�IRU�PRUH�DGGLWLRQV�
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35,17,1*�&$7$/2*�',6.�%<�',6.

$IWHU�SLFNLQJ�WKLV�PHQX�FKRLFH���*����\RX�KDYH�WKH�RSWLRQ�RI�SULQWLQJ�DOO�GLVNV�RU�VHOHFWLYH�GLVNV��,I�\RX
FKRRVH�VHOHFWLYH��WKH�GLVNQDPHV�DUH�GLVSOD\HG�RQ�WKH�VFUHHQ��DQG�\RX�DUH�SURPSWHG�DV�WR�ZKHUH�\RX�ZDQW
WR�SULQW�LW�RU�QRW�

:KHWKHU�\RX�FKRRVH�SULQWLQJ�DOO�GLVNV��RU�VHOHFWLYH�GLVNV��WKH�GDWH�DQG�SDJH�QXPEHU�DUH�FHQWHUHG�RQ�HDFK
SDJH��7KH�GLVNQDPH��VHFWRUV�XVHG�DQG�IUHH�DUH�SULQWHG�QH[W��7KH�SURJUDPV�RQ�WKH�GLVN�DUH�SULQWHG��LQ�WKH
QXPEHU�RI�FROXPQV�\RX�VHOHFWHG�ZLWK�WKH�SULQWLQJ�RSWLRQ�PHQX��,I�\RX�SUHYLRXVO\�VHOHFWHG���FROXPQV��WKH
SULQWRXW�ZLOO�DFWXDOO\�EH�PDGH�LQ�IRXU�FROXPQV��WR�EDODQFH�RXW�WKH�SDSHU�

%HIRUH�DQRWKHU�GLVN�LV�SULQWHG��WKH�SURJUDP�GHWHUPLQHV�ZKHWKHU�WKH�OLVWLQJ�ZLOO�ILW�RQ�WKH�SDJH��,I�QRW��WKH
SDSHU�LV�DGYDQFHG��WKHQ�WKH�GLVN�DQG�LWV�FRQWHQWV�DUH�SULQWHG��7KHVH�HOLPLQDWHV�D�GLVN�DQG�FRQWHQWV�EHLQJ
VSOLW�EHWZHHQ���SDJHV�

&+$1*(�35,17(5�237,216

8VH�WKLV�URXWLQH�WR�SULQW�FRQWURO�FRGHV��H[��FRQGHQVHG�SULQW�IRU���RXWSXW�FROXPQV���,I�\RX�ZDQW�WR�VHQG
FRQWURO�FRGHV��HQWHU��<��ZKHQ�DVNHG�LI�XVLQJ�FRQGHQVHG�SULQW��7KHQ�HQWHU�XS�WR���+(;�FRQWURO�FRGHV��,I
\RX�GRQ
W�QHHG�WR�XVH�DOO���YDOXHV��MXVW�HQWHU�!���IRU�DQ\�HQWULHV�QRW�UHTXLUHG�

1H[W�HQWHU�XS�WR���KH[�FRGHV�WR�UHWXUQ�WKH�SULQWHU�WR�QRUPDO�SULQWLQJ��DJDLQ�HQWHULQJ�!���IRU�YDOXHV�WKDW
DUH�QRW�UHTXLUHG�RQ�\RXU�SULQWHU�

7KLV�RSWLRQ�DOVR�DOORZV�\RX�WR�FKRRVH�\RXU�RXWSXW�ILOH�QDPH��3,2��'6.��7(67��HWF��

7KLV�RSWLRQ�DOVR�OHWV�\RX�VHOHFW�WKH�QXPEHU�RI�FROXPQV�IRU�\RXU�RXWSXW�

,Q�DGGLWLRQ��\RX�FDQ�DOVR�HQWHU�WKH�FXUUHQW�GDWH�ZLWK�WKLV�RSWLRQ�

+$/7,1*�287387

FCTN 4�KDOWV�DOO�RXWSXW�WR�VFUHHQ�RU�SULQWHU�

2%7$,1,1*�7+(�352*5$0

<RX�PD\�REWDLQ�D�FRS\�E\�VHQGLQJ�������IRU�GLVN�DQG�SRVWDJH�WR�

0DUW\�.UROO
����.DSODQ�$YH�
3LWWVEXUJK��3$������

5HPLQGHU��,I�\RX�XVH�WKLV�SURJUDP��SOHDVH�VHQG��������WR�WKH�DXWKRU�QDPHG�DERYH��$Q\�FRPPHQWV�DUH
DSSUHFLDWHG�
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Disk 24. Contents of File DISKO2DOC

DISK UTILITITES (vers ion 1.1)

E\�-2+1�%,5':(//

385326(

7KHVH�XWLOLWLHV�DUH�LQWHQGHG�WR�DOORZ�\RX�WR�OHDUQ�PRUH�DERXW�WKH�VWUXFWXUH�RI�WKH�GDWD�RQ�\RXU�GLVNHWWHV
DQG�WR�HQDEOH�\RX�WR�PDNH�ZKDWHYHU�FKDQJHV�WR�WKH�GDWD�WKDW�\RX�PD\�QHHG�

87,/,7,(6

&RPSDUH�'LVNV
7KLV�XWLOLW\�DOORZV�\RX�WR�FRPSDUH���GLVNHWWHV�WR�VHH�LI�WKH�FRQWHQWV�RI�ERWK�DUH�LGHQWLFDO��6HFWRUV
ZKLFK�GR�QRW�PDWFK�DUH�SULQWHU�RQ�\RX�SULQWHU�

3ULQW�6HFWRUV
7KLV�XWLOLW\�DOORZV�\RX�WR�SULQW�VLQJOH�RU�PXOWLSOH�VHFWRUV�WR�\RXU�SULQWHU�

6HFWRU�(GLWRU
7KLV�XWLOLW\�DOORZV�\RX�WR�HGLW�WKH�FRQWHQWV�RI�D�VHFWRU��LQ�$6&,,�RU�KH[��DQG�ZULWH�LW�EDFN�WR�WKH
VDPH�RU�D�GLIIHUHQW�GLVN�VHFWRU�

)LQG�6WULQJ
7KLV�XWLOLW\�ZLOO�ILQG�D�VWULQJ�RI�XS�WR����E\WHV��$6&,,�RU�KH[��RQ�\RXU�GLVNHWWH��,I�WKH�VWULQJ�LV
IRXQG�LW�ZLOO�EH�GLVSOD\HG�DQG�\RX�ZLOO�HQWHU�WKH�6HFWRU�(GLWRU��1RWH��6SDFHV�DUH�QRW�DOORZHG�LQ�WKH
VWULQJ�

'LVN�5HSRUW
7KLV�XWLOLW\�ZLOO�SULQWRXW�WKH�GLVN�QDPH��WRWDO�QXPEHU�VHFWRUV��WKH�ILOHV��WKHLU�VL]H��ZKDW�VHFWRU�WKH\
VWDUW�DQG�HQG�DW��DQG�LI�WKH\�DUH�SURWHFWHG�
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(GLW�.H\V��$OO�PRGHV�H[FHSW�6HFWRU�(GLWRU�

FCTN 8 5HWXUQV�WR�WKH�0HQX
FCTN 4 6WRS�SULQWLQJ�DQG�UHWXUQ�WR�0HQX�
FCTN + 4XLW�8WLOLWLHV
FCTN D 0RYHV�FXUVRU�OHIW
FCTN S 0RYHV�FXUVRU�ULJKW
ENTER 7HUPLQDWHV�LQSXW

(GLW�.H\V�³�6HFWRU�(GLWRU

CTRL N 5HDGV��1�H[W�VHFWRU
CTRL B 5HDGV��%�DFN�D�VHFWRU
CTRL W �:�ULWHV�D�VHFWRU
CTRL R� �5�HDGV�D�QHZ�GULYH�VHFWRU
CTRL P� �3�ULQWV�D�FRS\�RI�WKH�VFUHHQ�RQ�\RXU�SULQWHU�
CTRL D �'�RQH�ZLWK�(GLWRU��UHWXUQV�WR�0HQX
CTRL A (GLW�LQ��$�6&,,
CTRL H (GLW�LQ��+�H[
FCTN D )RUZDUG�VSDFH
FCTN S %DFNVSDFH
FCTN E 8S�OLQH
FCTN X 'RZQ�OLQH

67$5783

/RDG�WKLV�SURJUDP�YLD�RSWLRQ���RI�WKH�(GLWRU�$VVHPEOHU��8SRQ�FRPSOHWLRQ�RI�WKH�ORDG�\RX�ZLOO�EH�DVNHG
\RXU�SULQWHU�W\SH��3,2��LV�WKH�GHIDXOW��7KLV�LV�WKH�RQO\�WLPH�WKLV�LV�UHTXLUHG��)URP�WKLV�SRLQW�RQ�LW�VKRXOG
EH�VHOI�H[SODQDWRU\�

3266,%/(�&+$1*(6

,I�\RX�GR�QRW�KDYH�D�3,2�W\SH�SULQWHU�\RX�FDQ�XVH�WKH�),1'�675,1*�XWLOLW\�WR�ORFDWH�ZKHUH�WKLV�VWULQJ
LV�DW�LQ�WKH�SURJUDP��$IWHU�ILQGLQJ�LW�\RX�FDQ�FKDQJH�WKH�GHIDXOW�WR�UHIOHFW�\RXU�SULQWHU�W\SH���,�KDYH�OHIW
URRP�IRU�XS�WR����FKDUDFWHUV�IRU�WKLV�SXUSRVH��

$Q�DGGLWLRQDO�FKDQJH�PRVW�RI�\RX�ZLOO�QHHG�WR�PDNH�LV�IRU�WKH�FRQWURO�FKDUDFWHUV�ZKLFK�SODFH�\RXU�SULQWHU
LQWR�FRQGHQVHG�PRGH�DQG�LQWR�QRUPDO�PRGH��,�KDYH�DQ�2NLGDWD�SULQWHU�DQG�LW�XVHV�D�+H[�
�'
�WR�JR�LQWR
FRPSUHVVHG�PRGH�DQG�D�+H[�
�(
�WR�JR�EDFN�LQWR�QRUPDO�PRGH��,�KDYH�DOORZHG�IRU���FKDUDFWHUV�IRU�WKLV
FRQWURO�VHTXHQFH��7KHVH�ZRUGV�DUH�ORFDWHG�DIWHU�WKH�VSDFHV�IRU�WKH�3,2�GHVFULSWLRQ��7KHLU�IRUPDW�LV��'��
IROORZHG�E\��(����<RX�FDQ�XVH�WKH�),1'�675,1*�WR�ORFDWH�WKHP�

7KLV�VKRXOG�JLYH�\RX�HQRXJK�LQIRUPDWLRQ�WR�JHW�VWDUWHG��8VH�FDXWLRQ�ZLWK�WKH�(GLWRU�DV�\RX�FDQ�UHDOO\
PHVV�\RXUVHOI�XS�ZLWK�LW��3OHDVH�QRWLI\�PH�WKURXJK�DQ\�RI�WKH�&KLFDJR�7,�%%6V�RI�DQ\�EXJV�RU�FKDQJHV�\RX
WKLQN�PLJKW�EH�JRRG�

³�-2+1�%,5':(//



The Cyc: Boston Computer Society Software Library

385

Disk 25. PR Base — Disk 1

9HUVLRQ����� $XWKRU��:LOOLDP�:DUUHQ
5HTXLUHV��($��;% /DQJXDJH��$/ 8SGDWHG����������

&RPSOHWH�GDWD�EDVH�ZULWWHQ�LQ�DVVHPEO\��$OORZV�GHVLJQ�RI�ERWK�LQSXW�DQG�RXWSXW�IRUPDW��:LGHO\�SUDLVHG�
)XOO�GLVN�RI�GRFXPHQWDWLRQ��&HUWDLQO\�WKH�EHVW�IDLUZDUH�GDWDEDVH�DQG�DPRQJ�WKH�EHVW�DYDLODEOH�IRU�WKH
����$��$�7,�&ODVVLF�

dskdir. v2.0. 12-dec-96
Disk name               = PRBASE   
Sectors total           = 360
Sectors used            = 338
Sectors available       = 20
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CHAR          6 PROGRAM    Y >020 005
002 >003 COPY         11 DIS/FIX 80 Y >025 010
003 >004 CRT:1        33 PROGRAM    Y >02f 032
004 >005 CRT:2        33 PROGRAM    Y >04f 032
005 >006 CRT:3         7 PROGRAM    Y >06f 006
006 >007 LABEL:USR    17 PROGRAM    Y >075 016
007 >008 LOAD         15 PROGRAM    Y >085 014
008 >009 MC3          29 PROGRAM    Y >093 028
009 >00a PRB:1        33 PROGRAM    Y >0af 032
010 >00b PRB:2        33 PROGRAM    Y >0cf 032
011 >00c PRB:3        16 PROGRAM    Y >0ef 015
012 >00d PRBASE       23 DIS/FIX 80 Y >0fe 022
013 >00e PRBUTL/BAS   46 PROGRAM    Y >114 045
014 >00f PRBUTL/DOC   24 DIS/VAR 80 Y >141 023
015 >010 PRINTFILE     4 PROGRAM    Y >158 003
016 >011 UTIL1         8 PROGRAM    Y >15b 007
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Disk 25. Contents of file PRBUTL/DOC

>6HH�7KH�&\F��$SSHQGL[��*HQLDO�75$9HO(5�IRU�WKH�FRQWHQWV�RI�WKLV�ILOH�³�(G�@
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Disk 26. PR Base — Disk 2

9HUVLRQ����� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

6HH�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = PRBASE2/0B
Sectors total           = 360
Sectors used            = 357
Sectors available       = 1
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 PRB:DOC     357 DIS/VAR 80 Y >020 328 >003 028
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Disk 26. Contents of file PRB:DOC

>6HH�7KH�&\F��$SSHQGL[��*HQLDO�75$9HO(5�IRU�WKH�FRQWHQWV�RI�WKLV�ILOH�³�(G�@
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Disk 27. C99

9HUVLRQ����� $XWKRU��&OLQW�3XOOH\
5HTXLUHV��($ /DQJXDJH� 8SGDWHG����������

,PSOHPHQWDWLRQ� RI� WKH� &� SURJUDPPLQJ� ODQJXDJH� IRU� WKH� 7,�� 9HU\� XVDEOH�� :KLOH� WKLV� LV� QRW� D� IXOO
,PSOHPHQWDWLRQ�RI�&��LW�FRQWDLQV�PRVW�&�FRQVWUXFWV�H[FHSW�UHFRUGV��XQLRQV��DQG�IORDWLQJ�SRLQW��7KH�ILUVW
UHDO�FRPSLOHG�ODQJXDJH�IRU�WKH�����$��$OVR�UHTXLUHV�����

dskdir. v2.0. 12-dec-96
Disk name               = C99REL4A 
Sectors total           = 360
Sectors used            = 357
Sectors available       = 1
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README1      9 DIS/VAR 80   >022 008
002 >003 C99C         33 PROGRAM      >02a 032
003 >004 C99D         33 PROGRAM      >04a 032
004 >005 C99E         33 PROGRAM      >06a 032
005 >006 C99MAN1      45 DIS/VAR 80   >08a 044
006 >007 C99MAN2      48 DIS/VAR 80   >0b6 047
007 >008 C99MAN3      36 DIS/VAR 80   >0e5 035
008 >009 C99SPECS     39 DIS/VAR 80   >108 038
009 >00d CFIO         11 DIS/FIX 80   >155 010
010 >00e CONIO         2 DIS/VAR 80   >15f 001
011 >00a CSUP         14 DIS/FIX 80   >12e 013
012 >00f FPRINTF       5 DIS/FIX 80   >160 004
013 >010 FSCANF        6 DIS/FIX 80   >164 004 >011 001
014 >012 PRINTDOC      2 DIS/VAR 80   >013 001
015 >00b PRINTF       13 DIS/FIX 80   >13b 012
016 >00c SCANF        15 DIS/FIX 80   >147 014
017 >014 SPRINTF       5 DIS/FIX 80   >015 004
018 >019 SSCANF        5 DIS/FIX 80   >01a 004
019 >01e STDIO         3 DIS/VAR 80   >01f 002
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Disk 27. Contents of file -README1

C99REL4A Release Notes 88/01/07

E\�&OLQW�3XOOH\

7KLV�LV�WKH�IRXUWK�UHOHDVH�RI�F���ZLWK�LPSURYHPHQWV�DQG�QHZ�IHDWXUHV��,I�\RX�KDYH�DQ�HDUOLHU�YHUVLRQ�RI
F����SOHDVH�FKHFN�WKH�GRFXPHQWDWLRQ�FDUHIXOO\��7KLV�GLVN��&��5(/�$��LQFOXGHV�YHUVLRQ�����RI�WKH�F��
FRPSLOHU��FRQVROH�DQG�ILOH�,�2�OLEUDULHV�DQG�IXQFWLRQV��DQG�GRFXPHQWDWLRQ�

7KH�FRPSLOHU�LV�EDVHG�RQ�5RQ�&DLQ
V�RULJLQDO�VPDOO�F�DV�UHYLVHG�E\�-HII�/RPLFND��&RQVLGHUDEOH�LQVLJKW�DQG
PDQ\�LPSURYHPHQWV�UHVXOWHG�IURP�DQDO\]LQJ�-LP�+HQGUL[
V�VPDOO�F�YHUVLRQ���

&RQWHQWV�RI�WKH�&��5(/�$�GLVNHWWH�

&��&�'�( 7KH�F���FRPSLOHU�SJP�ILOHV
&��0$1����� 7KH�F���XVHU
V�PDQXDO
&��63(&6 F���VSHFLILFDWLRQV
&),2 2EM�ILOH�,�2�OLEUDU\
&21,2 ,QFOXGH�ILOH��FI�PDQXDO�
&683 2EM�VXSSRUW�DQG�FRQVROH�,�2�OLEUDU\
35,17'2& %DWFK�ILOH�WR�SULQW�GRFV
67',2 ,QFOXGH�ILOH��FI�PDQXDO�
35,17) 2EMHFW�ILOHV�IRU�WKH
)35,17) 6WDQGDUG�&�IRUPDWWHG
635,17) 2XWSXW�IXQFWLRQV
6&$1) 2EMHFW�ILOHV�IRU�WKH
)6&$1) 6WDQGDUG�&�IRUPDWWHG
66&$1) ,QSXW�IXQFWLRQV

$OO� GRFXPHQWDWLRQ� ILOHV�ZHUH�ZULWWHQ� DQG� VDYHG�ZLWK�7,�:ULWHU�� 7KH\� DUH� VHW� XS� IRU� SULQWLQJ�ZLWK
5812))���7R�XVH�WKLV�SURJUDP��VHOHFW�WKH�(�$�/RDG�3URJUDP�)LOH�RSWLRQ��3ODFH�GLVN�&��5(/�%�LQ�GULYH
��DQG�W\SH�'6.��5812))���7KH�SURJUDP�ZLOO�ORDG�DQG�VWDUW��,W�ZLOO�DVN�IRU�DQ�RXWSXW�ILOHQDPH��(QWHU
WKH�GHYLFH�QDPH�IRU�\RXU�SULQWHU��L�H��3,2���5HSO\�N�WR�WKH�NH\ERDUG�LQSXW�SURPSW��,W�ZLOO�WKHQ�DVN�IRU�DQ
LQSXW�ILOHQDPH��3ODFH�WKLV�GLVN��&��5(/�$��LQ�WKH�GULYH��(QWHU�'6.��35,17'2&��:KHQ�SULQWLQJ�LV
FRPSOHWH��LW�ZLOO�DJDLQ�DVN�IRU�DQ�LQSXW�ILOH��3UHVV�ENTER�DQG�UHVSRQG�ZLWK�N�WR�WKH�UHUXQ�TXHU\�

7KH�ILOH�)07,2'2&�RQ�&��5(/�%�SURYLGHV�GRFXPHQWDWLRQ�IRU�SULQWI�DQG�VFDQI�

&OLQW
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Disk 27. Contents of file C99MAN1

c99 User's Manual Edit ion 4.0: 88/01/01

6RIWZDUH�DQG�'RFXPHQWDWLRQ�ZULWWHQ�DQG�DGDSWHG�E\�&OLQW�3XOOH\

8VHU�VXSSRUWHG�VRIWZDUH��)$,5:$5(�

7KH�F���FRPSLOHU��OLEUDULHV��DVVRFLDWHG�VRIWZDUH�DQG�GRFXPHQWDWLRQ�DUH�SURYLGHG�IRU�\RXU�XVH�DQG�WKDW
RI�\RXU�IULHQGV�DQG�FROOHDJXHV�

<RX�DUH�HQFRXUDJHG�WR�GLVWULEXWH�F���IUHHO\�SURYLGHG�\RX�FKDUJH�QR�PRUH�WKDQ�PHGLD�DQG�UHDVRQDEOH
GLVWULEXWLRQ�FRVWV��$OO�FRSLHV�RI�WKH�UHOHDVH�GLVNHWWHV�PXVW�LQFOXGH�WKLV�GLVFODLPHU�

,I� \RX� DUH� XVLQJ� F��� DQG� ILQG� LW� RI� YDOXH�� \RXU� GRQDWLRQ� �������� VXJJHVWHG�� WR� WKH� DXWKRU� ZLOO� EH
DSSUHFLDWHG�DQG�ZLOO�KHOS�VXSSRUW�IXUWKHU�GHYHORSPHQW�RI�WKLV�SURGXFW��&RQWULEXWLQJ�XVHUV�ZLOO�EH�SODFHG
RQ�D�PDLOLQJ�OLVW�DQG�DGYLVHG�RI�QHZ�UHOHDVHV�

,I� \RX�GHYHORS�XVHIXO� DSSOLFDWLRQV�XVLQJ� F���\RX�PD\�PDUNHW� WKHP�SURYLGHG� WKDW� WKH� VRIWZDUH�DQG
GRFXPHQWDWLRQ�DFNQRZOHGJH�WKH�XVH�RI�F����7KH�DXWKRU�ZRXOG�DSSUHFLDWH�UHFHLYLQJ�D�FRPSOLPHQWDU\�FRS\
RI�DQ\�VXFK�SURJUDPV�

3OHDVH�DGGUHVV�DOO�FRUUHVSRQGHQFH�WR�

&OLQW�3XOOH\
���7RZQVHQG�$YHQXH
%XUOLQJWRQ��2QWDULR
&DQDGD�/�7��<�
����������������KRPH�
6RXUFH�7,����
&RPSX6HUYH�����������
*(QLH�&�38//(<

5HTXHVWV�IRU�FRSLHV�RI�WKH�F���UHOHDVH�GLVNHWWHV�VKRXOG�LQFOXGH�WZR�IRUPDWWHG�GLVNHWWHV��666'�SOHDVH��LQ
D�PDLOHU�DQG�������IRU�UHWXUQ�SRVWDJH��,I�\RX�DOUHDG\�KDYH�D�YHUVLRQ�RI�F����SOHDVH�LQGLFDWH�WKH�YHUVLRQ
QXPEHU�LQ�\RXU�OHWWHU�

7KLV�VRIWZDUH�FDUULHV�QR�ZDUUDQW\���HLWKHU�ZULWWHQ�RU�LPSOLHG��UHJDUGLQJ�LWV�SHUIRUPDQFH�RU�VXLWDELOLW\�
1HLWKHU�WKH�DXWKRU�QRU�DQ\�VXEVHTXHQW�GLVWULEXWRU�DFFHSWV�DQ\�UHVSRQVLELOLW\�IRU�ORVVHV�ZKLFK�PLJKW
GHULYH�IURP�LWV�XVH�

�F�������������&OLQW�3XOOH\
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I. INTRODUCTION

F���LV�EDVHG�RQ�VPDOO�F�YHUVLRQ���ZKLFK�ZDV�SXEOLVKHG�E\�5RQ�&DLQ�LQ�'U��'REE
V�-RXUQDO�1R������0D\
������0DQ\�HQKDQFHPHQWV�ZHUH�DGDSWHG�IURP�-LP�+HQGUL[
V�VPDOO�F�YHUVLRQ����6PDOO�F�LV�D�XVHIXO�VXEVHW
RI�WKH�&�SURJUDPPLQJ�ODQJXDJH��7KH�FRPSLOHU�SURGXFHV�DVVHPEOHU�VRXUFH�FRGH�DV�LWV�RXWSXW��7KLV�FRGH
LV�DVVHPEOHG�WR�SURGXFH�DQ�REMHFW�ILOH�ZKLFK�LV�ORDGHG�WRJHWKHU�ZLWK�DOO�UHTXLUHG�OLEUDULHV�DQG�UXQ�

F���ZDV�GHVLJQHG�WR�UXQ�LQ�WKH�(GLWRU�$VVHPEOHU��FDUWULGJH��HQYLURQPHQW�RQ�WKH�7,�����$�FRPSXWHU��6LQFH
D�QXPEHU�RI�([WHQGHG�%DVLF�ORDGDEOH�(GLWRU�$VVHPEOHU��VLPXODWRUV��DUH�QRZ�DYDLODEOH��WKLV�YHUVLRQ�RI�F��
KDV�EHHQ�PRGLILHG�WR�EH�XVHDEOH�ZLWK�WKHVH�SURGXFWV��7KH�FRPSLOHU�DQG�JHQHUDWHG�SURJUDPV�KDYH�EHHQ�UXQ
VXFFHVVIXOO\�ZLWK�)XQOZULWHU�9�����DQG�%($;6�

F���KDV�WKHVH�IHDWXUHV�

� ,W�VXSSRUWV�D�VXEVHW�RI�WKH�&�ODQJXDJH�
� 0RVW�RI�WKH�FRPSLOHU�LV�FRGHG�LQ�F���
� ,W�LV�V\QWDFWLFDOO\�LGHQWLFDO�WR�VWDQGDUG�&�
� ,W�SURGXFHV�DVVHPEOHU�VRXUFH�FRGH�UDWKHU�WKDQ�DQ�REMHFW�ILOH�
� ,W�LV�D�VWDQG�DORQH�VLQJOH�SDVV�FRPSLOHU��,W�GRHV�LWV�RZQ�V\QWD[�FKHFNLQJ�DQG�SDUVLQJ�
� ,W�FDQ�FRPSLOH�LWVHOI�

$OWKRXJK�F���ODFNV�PDQ\�RI�WKH�IHDWXUHV�RI�VWDQGDUG�&�V\VWHPV�DQG�SURGXFHV�FRGH�ZKLFK�LV�OHVV�WKDQ
RSWLPDO�� LW� LV�� LQ� WKH�RSLQLRQ�RI� WKH�DXWKRU�� D�ZRUWKZKLOH�DGGLWLRQ� WR� WKH� VRIWZDUH� UHSHUWRLUH�RI� WKH
7,�����$�FRPSXWHU��)RU�WKH�ILUVW�WLPH�D�VWUXFWXUHG�ODQJXDJH�ZLWK�D�WUXH�FRPSLOHU�LV�DYDLODEOH�WR�7,�XVHUV�
F���LV�VXIILFLHQWO\�SRZHUIXO�IRU�WKH�GHYHORSPHQW�RI�XWLOLWLHV��WH[W�SURFHVVRUV��GDWDEDVH�V\VWHPV�DQG�JDPHV�
6LQFH�WKH�LQWURGXFWLRQ�RI�F���RYHU�WZR�\HDUV�DJR��PDQ\�XVHIXO�SURJUDPV�KDYH�EHHQ�ZULWWHQ�E\�XVHUV�RI�WKLV
ODQJXDJH�

([WHQVLYH�WHVWLQJ�RI�YHUVLRQ�����E\�WKH�DXWKRU�DQG�VHYHUDO�DGYDQFHG�F���XVHUV�KDV�QRW�UHYHDOHG�DQ\�JODULQJ
HUURUV��,I�\RX�ILQG�EXJV�RU�ZLVK�WR�VXJJHVW�LPSURYHPHQWV��SOHDVH�GURS�WKH�DXWKRU�D�OLQH�RU�OHDYH�D�PHVVDJH
RQ�7KH�6RXUFH��7,�������&RPSX6HUYH���������������RU�*(QLH��&�3XOOH\��

F���ZDV�GHYHORSHG�RQ�D������ �EODFN��7,�����$�ZLWK� ��.�PHPRU\�H[SDQVLRQ��7,� �ODWHU�0\DUF��GLVN
FRQWUROOHU��WZR�666'�GULYHV��56����LQWHUIDFH�DQG�D�5RODQG�SULQWHU��7KH�ILQDO�FKDQJHV�IRU�YHUVLRQ���ZHUH
GHYHORSHG� RQ� D� 0\DUF� ����� FRPSXWHU� LQ� ����$� HPXODWLRQ� PRGH�� 7KH� (GLWRU�$VVHPEOHU� VRIWZDUH
HQYLURQPHQW�ZDV�XVHG�IRU�DOO�VRIWZDUH�GHYHORSPHQW��$OO�FRGH�ZDV�ZULWWHQ�RU�DGDSWHG�E\�&OLQW�3XOOH\�

7KLV�PDQXDO�DVVXPHV�D�NQRZOHGJH�RI�VWDQGDUG�&�RU�WKH�DYDLODELOLW\�RI�D�VXLWDEOH�UHIHUHQFH��7KH�ILOH
&��63(&6��IRXQG�RQ�WKH�UHOHDVH�GLVNHWWH��LGHQWLILHV�WKH�IHDWXUHV�RI�&�ZKLFK�DUH�DYDLODEOH�LQ�F���
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II. USING c99

$��(QWHULQJ�WKH�VRXUFH�SURJUDP

,QSXW�WR�WKH�FRPSLOHU�PXVW�EH�D�'LVSOD\��9DULDEOH����GLVN�ILOH�RU��IRU�WHVW�SXUSRVHV��WKH�FRQVROH�NH\ERDUG�
7KH�VWDQGDUG�7,�HGLWRU�LV�QRUPDOO\�XVHG�IRU�WKLV�SXUSRVH��,I�7,�:ULWHU�LV�SUHIHUUHG��EH�VXUH�WR�VDYH�WKH
VRXUFH�SURJUDP�ZLWK�WKH�3ULQW�)LOH�RSWLRQ�WR�DYRLG�JHWWLQJ�D�OLQH�RI�WDE�GDWD�DW�WKH�HQG�RI�WKH�ILOH�

%��&RPSLOLQJ�WKH�VRXUFH�SURJUDP

)URP�WKH�(GLWRU�$VVHPEOHU�PHQX��VHOHFW�WKH�/RDG�3URJUDP�)LOH�RSWLRQ��(QWHU�'6.Q�&��&��ZKHUH�Q�LV�WKH
GLVNHWWH�GULYH�FRQWDLQLQJ�WKH�FRPSLOHU�GLVN��:KHQ�WKH�FRPSLOHU�KDV�EHHQ�ORDGHG�LW�ZLOO�LGHQWLI\�LWVHOI�DQG
DVN�DERXW�D�QXPEHU�RI�RSWLRQV��7KH�TXHVWLRQV�DVNHG�DUH�

Include c-text? [n]

7KLV�SURYLGHV�WKH�RSWLRQ�RI�LQFOXGLQJ�WKH�F���VRXUFH�FRGH�DV�FRPPHQWV�LQ�WKH�RXWSXW�ILOH��,I�\RXU�UHVSRQVH
LV�y�RU�Y�HDFK�OLQH�RI�F�VRXUFH�ZLOO�DSSHDU�LQ�WKH�RXWSXW�ILOH�SUHFHGHG�E\�DQ�DVWHULVN��7KLV�RSWLRQ�VKRXOG�QRW
EH�VHOHFWHG�IRU�ODUJH�SURJUDPV�DV�LW�ZLOO�UHVXOW�LQ�D�YHU\�ODUJH�RXWSXW�ILOH��7KH�GHIDXOW�UHVSRQVH��n��ZLOO
UHVXOW�IURP�SUHVVLQJ�WKH�ENTER�NH\�

Inline push code? [n]

7KH�F���FRPSLOHU�QRUPDOO\�JHQHUDWHV�D�VXEURXWLQH�EUDQFK�WR�SXVK�D�YDOXH�RQWR�LWV�VWDFN��7KLV�UHVXOWV�LQ
IHZHU�LQVWUXFWLRQV�EHLQJ�JHQHUDWHG��EXW�H[HFXWLRQ�VSHHG�VXIIHUV�VOLJKWO\��,I�PD[LPXP�SHUIRUPDQFH�LV
UHTXLUHG��UHSO\�ZLWK�y�RU�Y��7KLV�ZLOO�FDXVH�WKH�FRPSLOHU�WR�JHQHUDWH�WKH�WZR�LQVWUXFWLRQ�SXVK�VHTXHQFH
LQOLQH��7KH�FRPSLOHU�ZLOO�WKHQ�SURPSW�IRU�WKH�LQSXW�DQG�RXWSXW�ILOHQDPHV��,Q�HDFK�FDVH��UHVSRQG�ZLWK�WKH
IXOO�ILOHQDPH��LQ�XSSHU�RU�ORZHU�FDVH���,I�F���LV�XQDEOH�WR�RSHQ�D�ILOH�LW�ZLOO�GLVSOD\��%DG�ILOHQDPH�WU\�DJDLQ�
DQG�SURPSW�IRU�DQRWKHU�QDPH��,I�WKH�UHVSRQVH�LV�D�QXOO�QDPH��SUHVVLQJ�HQWHU�RQO\��WKDW�ILOH�ZLOO�PDS�WR
WKH�NH\ERDUG�RU�VFUHHQ��7KLV�PD\�EH�XVHIXO�IRU�SURYLGLQJ�D�TXLFN�FKHFN�RI�D�VKRUW�SURJUDP��6FUHHQ�RXWSXW
ZLOO�SDXVH�ZKHQ�D�NH\�LV�SUHVVHG�

7KH�FRPSLOHU�ZLOO�QRZ�SURFHHG�WR�SURFHVV�WKH�VRXUFH�SURJUDP��$V�HDFK�IXQFWLRQ�KHDGHU�LV�HQFRXQWHUHG�
WKH�ILUVW�VL[�FKDUDFWHUV�RI�WKH�IXQFWLRQ�QDPH�DUH�GLVSOD\HG�RQ�WKH�VFUHHQ��,I�LW�LV�GHVLUHG�WR�DERUW�H[HFXWLRQ
DW�DQ\�WLPH��SUHVV�CLEAR (FCTN 4) ��7KLV�ZLOO�WHUPLQDWH�WKH�FRPSLOHU�DQG�FORVH�DOO�ILOHV�

,I�WKH�FRPSLOHU�HQFRXQWHUV�DQ�HUURU�LQ�\RXU�SURJUDP��LW�ZLOO�GLVSOD\�DQ�HUURU�PHVVDJH�RQ�WKH�VFUHHQ�DQG
SDXVH��$IWHU�QRWLQJ�WKH�HUURU��SUHVV�HQWHU�WR�UHVXPH�FRPSLODWLRQ�

:KHQ�WKH�FRPSLOHU�KDV�ILQLVKHG��LW�ZLOO�GLVSOD\�WKH�QXPEHU�RI�VRXUFH�OLQHV�SURFHVVHG��V\PERO�WDEOH�XVDJH�
DQG�WKH�QXPEHU�RI�HUURUV�HQFRXQWHUHG��,W�ZLOO�WKHQ�DVN�LI�PRUH�FRPSLODWLRQV�DUH�WR�EH�GRQH��$�UHVSRQVH
RI�y�RU�Y�ZLOO�UHVWDUW�WKH�FRPSLOHU��D�UHVSRQVH�RI�n�RU�N�ZLOO�H[LW��,I�WKH�(GLWRU��$VVHPEOHU�FDUWULGJH�LV�EHLQJ
XVHG��H[LW�ZLOO�EH�WR�WKH�(�$�VFUHHQ��2WKHUZLVH��H[LW�LV�WR�WKH�SRZHU�XS�VFUHHQ�
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&��$VVHPEOLQJ�WKH�FRPSLOHU�RXWSXW

7KH�RXWSXW�ILOH�VKRXOG�EH�DVVHPEOHG�XVLQJ�WKH�7,�$VVHPEOHU��RSWLRQ���IURP�WKH�(�$�PHQX���7KH�5�RSWLRQ
LV�QRW�UHTXLUHG�VLQFH�F���JHQHUDWHV�QXPHULF�UHJLVWHU�UHIHUHQFHV��7KLV�UHGXFHV�WKH�VL]H�RI�WKH�RXWSXW�ILOH�DQG
VSHHGV�WKH�DVVHPEO\�VOLJKWO\�

'��/RDGLQJ�WKH�SURJUDP�DQG�OLEUDULHV

7KH�REMHFW�ILOH�IURP�WKH�DVVHPEO\�PD\�EH�ORDGHG�XVLQJ�WKH�/RDG�DQG�5XQ�RSWLRQ�IURP�WKH�(�$�PHQX��$IWHU
ORDGLQJ�WKH�REMHFW�ILOH�WKH�&683�OLEUDU\�PXVW�DOZD\V�EH�ORDGHG��,I�WKH�SURJUDP�XVHV�ILOH�,�2�DQG�FRQWDLQV
WKH�VWDWHPHQW�

#include dsk1.stdio

WKHQ�WKH�&),2�OLEUDU\�PXVW�DOVR�EH�ORDGHG��,I�RWKHU�H[WHUQDO�IXQFWLRQV�RU�OLEUDULHV�KDYH�EHHQ�UHIHUHQFHG
E\�\RXU�SURJUDP�WKH\�PXVW�DOVR�EH�ORDGHG�DW�WKLV�WLPH�

(��5XQQLQJ�WKH�ORDGHG�SURJUDP

:KHQ�WKH�ODVW�ILOH�KDV�EHHQ�ORDGHG��SUHVV�HQWHU�WR�GLVSOD\�WKH�SURJUDP�QDPH�SURPSW��$OO�F���SURJUDPV
EHJLQ�H[HFXWLRQ�DW�WKH�HQWU\�SRLQW�67$57��:KHQ�WKLV�KDV�EHHQ�HQWHUHG��\RXU�SURJUDP�ZLOO��KRSHIXOO\�
H[HFXWH�FRUUHFWO\��$W�SURJUDP�H[LW�WKH�PHVVDJH��F��H[LW�5HUXQ"��<�1���PD\�EH�GLVSOD\HG��7KLV�HQVXUHV�WKDW
WKH�VFUHHQ�ZLOO�QRW�EH�FOHDUHG�DW�WKH�LQVWDQW�WKH�SURJUDP�VWRSV�DQG�SURYLGHV�WKH�RSWLRQ�WR�UHUXQ�WKH
SURJUDP��3UHVV�y�RU�Y�WR�UHUXQ�WKH�SURJUDP��n�RU�N�WR�H[LW�WR�(�$�

III. ERROR MESSAGES

:KHQ�F���GHWHFWV�DQ�HUURU�LQ�WKH�VRXUFH�SURJUDP�LW�GLVSOD\V�WKH�HUURU�RQ�VFUHHQ�DQG�SDXVHV��7KH�HUURU
GLVSOD\�LV�RI�WKH�IRUP�

   ERROR : description
   line of source code
   ^_ (pointer to approximate location of error)

,Q�PRVW�FDVHV�WKH�GHVFULSWLRQ��DOWKRXJK�EULHI��LV�VHOI�H[SODQDWRU\��$PRQJ�WKH�PRUH�FU\SWLF�DUH�

NOT AN LVAL
,Q�&�MDUJRQ��DQ�OYDOXH�LV�DQ�H[SUHVVLRQ�ZKLFK�PD\�EH�DVVLJQHG�D�YDOXH��,I�D�DQG�E�DUH�YDULDEOHV��D�LV�DQ
OYDOXH��D�E�LV�QRW�

TABLE OVERFLOW
7KH�F���FRPSLOHU�FRQWDLQV�D�QXPEHU�RI�WDEOHV��7KH�FDSDFLW\�RI�WKHVH�WDEOHV�LV�VSHFLILHG�LQ�&��63(&6�
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OUT OF CONTEXT
6RPH�NH\ZRUGV�VXFK�DV�EUHDN�DQG�FDVH�FDQ�RQO\�EH�XVHG�ZLWKLQ�ORRSV�RU�VZLWFKHV�

LINE TOO LONG
$�OLQH�LQ�\RXU�SURJUDP�PD\�QRW�H[FHHG����FKDUDFWHUV�DIWHU�PDFUR�VXEVWLWXWLRQ�

$IWHU�QRWLQJ�WKH�HUURU��SUHVV�HQWHU�WR�UHVXPH�FRPSLODWLRQ��,I����HUURUV�DUH�HQFRXQWHUHG��FRPSLODWLRQ�LV
WHUPLQDWHG�

1RWHV�

D� 7KH�VRXUFH�OLQH�GLVSOD\HG�KDV�EHHQ�SUH�SURFHVVHG��VR�DOO�PXOWLSOH�VSDFHV�KDYH�EHHQ�UHPRYHG��DOO
QDPHV�KDYH�EHHQ�WUXQFDWHG�WR�VL[�FKDUDFWHUV��DQG�DOO�PDFUR�VXEVWLWXWLRQV�KDYH�EHHQ�SHUIRUPHG�

E� 7KH�HUURU�KDQGOLQJ�LQ�F���KDV�EHHQ�GHVLJQHG�WR�PLQLPL]H�WKH�QXPEHU�RI�VSXULRXV�HUURU�PHVVDJHV
JHQHUDWHG��7KLV�KDV�UHVXOWHG�LQ�RQH�VKRUWFRPLQJ�³�LI�D�VWDWHPHQW�FRQWDLQV�PRUH�WKDQ�RQH�UHDO
HUURU��RQO\�WKH�ILUVW�LV�UHSRUWHG�
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Disk 27. Contents of file C99MAN2

IV. LIBRARIES AND INCLUDE FILES

7KH�REMHFW�OLEUDULHV�SURYLGHG�ZLWK�WKLV�UHOHDVH�DUH�

D��&683
7KH� FRPSLOHU� VXSSRUW� OLEUDU\��7KLV� FRQWDLQV� WKH� LQLWLDOL]DWLRQ�� H[LW�� DQG�GLUHFW� VXSSRUW� �&��
IXQFWLRQV�UHTXLUHG�E\�DOO�F���SURJUDPV�DV�ZHOO�DV�FRQVROH�,�2�IXQFWLRQV�

E��&),2
7KH�ILOH�LQSXW�RXWSXW�OLEUDU\��7KLV�FRQWDLQV�WKH�ILOH�WDEOHV�DQG�DOO�ILOH�,�2�IXQFWLRQV�

7KH�LQFOXGH�ILOHV�SURYLGHG�ZLWK�WKLV�UHOHDVH�DUH�

D�&21,2
,�2�GHILQLWLRQV�IRU�FRQVROH�IXQFWLRQV�RQO\�

E�67',2
,�2�GHILQLWLRQV�IRU�FRQVROH�DQG�ILOH�IXQFWLRQV�DV�ZHOO�DV�H[WHUQ�VSHFLILHUV�IRU�DOO�IXQFWLRQV�LQ�&),2�
,I�67',2�LV�LQFOXGHG�LQ�D�SURJUDP��&21,2�PXVW�QRW�EH�LQFOXGHG�RU�GXSOLFDWH�GHILQLWLRQV�ZLOO
UHVXOW�

V. LIBRARY FUNCTIONS

(DFK�IXQFWLRQ�LV�LQWURGXFHG�E\�D�VDPSOH�FDOO��,I�D�IXQFWLRQ�UHWXUQV�D�YDOXH��DQ�DVVLJQPHQW�LV�VKRZQ��<RX
PD\��RI�FRXUVH��GLVFDUG�WKH�IXQFWLRQ�UHVXOW��$UJXPHQWV�PXVW�EH�RI�WKH�VDPH�W\SH�DV�WKH�VDPSOH�

7KH�IROORZLQJ�GHFODUDWLRQV�VSHFLI\�WKH�W\SH�RI�DOO�YDULDEOHV�DQG�DUJXPHQWV�XVHG�LQ�WKH�VDPSOH�FDOOV�

int b,c,f,row,col,key,unit,len,recno;
char buff[81];
char *filename,*mode,*name,*string;

)XQFWLRQV�LQ�&683�

� 5HDG�RQH�FKDUDFWHU�IURP�WKH�NH\ERDUG�

c=getchar();

:DLWV�IRU�D�NH\�WR�EH�SUHVVHG�DQG�UHWXUQV�WKH�FKDUDFWHU�YDOXH��7KH�FKDUDFWHU�LV�HFKRHG�WR�WKH�VFUHHQ��,I�WKH
FKDUDFWHU�LV�ENTER��WKH�VFUHHQ�VSDFHV�WR�WKH�VWDUW�RI�D�QHZ�OLQH�DQG�D�YDOXH�RI�����(2/��LV�UHWXUQHG��,I�WKH
FKDUDFWHU�LV�CTRL Z������(2)��LV�UHWXUQHG�
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� :ULWH�RQH�FKDUDFWHU�WR�WKH�VFUHHQ�

c=putchar(c);

:ULWHV�WKH�FKDUDFWHU�ZKRVH�$6&,,�YDOXH�LV�F�WR�WKH�VFUHHQ��,I�F  �����(2/���WKH�VFUHHQ�VSDFHV�WR�WKH�VWDUW
RI�D�QHZ�OLQH��,I�F  ���%6���WKH�FXUVRU�LV�EDFNVSDFHG��,I�F  ����))��WKH�VFUHHQ�LV�FOHDUHG�DQG�WKH�FXUVRU
LV�KRPHG��,I�F�UHSUHVHQWV�D�QRQ�SULQWLQJ�FKDUDFWHU��D�?�LV�HFKRHG��7KH�YDOXH�RI�F�LV�UHWXUQHG�

� 5HDG�D�OLQH�IURP�WKH�NH\ERDUG�

c=gets(buff);

5HDGV�RQH�OLQH�IURP�WKH�NH\ERDUG�LQWR�D�FKDUDFWHU�DUUD\��7KH�OLQH�LV�WHUPLQDWHG�ZLWK�ENTER��CTRL Z�RU
WKH���WK�FKDUDFWHU��7KH�DUUD\�LV�DVVXPHG�WR�EH����FKDUDFWHUV�ORQJ�DQG�D�QXOO�����FKDUDFWHU�LV�DSSHQGHG�WR
WKH�HQG�RI�WKH�VWULQJ��$�YDOXH�RI�EXII�LV�UHWXUQHG�XQOHVV�CTRL Z�LV�SUHVVHG��,Q�WKDW�FDVH�����18//��LV
UHWXUQHG��8VH�RI�WKH�EDFNVSDFH�NH\��FCTN S��IRU�LQOLQH�HGLWLQJ�LV�VXSSRUWHG�

� :ULWH�D�VWULQJ�WR�WKH�VFUHHQ�

puts(string);

:ULWHV�D�VWULQJ�WR�WKH�VFUHHQ��VWRSSLQJ�ZKHQ�LW�ILQGV�D�QXOO�FKDUDFWHU��7KH�QXOO�FKDUDFWHU�LV�QRW�ZULWWHQ�
7KH�FXUVRU�LV�QRW�VSDFHG�WR�WKH�VWDUW�RI�D�QHZ�OLQH�XQOHVV�QHZOLQH��?Q��LV�HQFRXQWHUHG�

� ([LW�WKH�SURJUDP�

     exit(c);    or     abort(c);

%UDQFKHV�WR�WKH�F���H[LW�IXQFWLRQ�ZKLFK�FORVHV�DQ\�RSHQ�ILOHV��7KH�YDOXH�RI�F�PD\�EH�EHWZHHQ���DQG����,I
F  ���WKH�QRUPDO�H[LW�PHVVDJH�LV�GLVSOD\HG��,I�F  ���WKH�SURJUDP�WHUPLQDWHV�LPPHGLDWHO\��2WKHUZLVH
WKH�YDOXH�RI�F�LV�GLVSOD\HG�LQ�DQ�HUURU�PHVVDJH��7KH�H[LW����IXQFWLRQ�LV�DOVR�H[HFXWHG�ZKHQ�IXQFWLRQ�PDLQ
WHUPLQDWHV�QRUPDOO\�

� /RFDWH�WKH�FXUVRU�RQ�WKH�VFUHHQ�

locate(row,col);

3ODFHV�WKH�FXUVRU�DW�WKH�VFUHHQ�ORFDWLRQ�VSHFLILHG�E\�URZ�DQG�FRO��6XEVHTXHQW�FRQVROH�,�2�ZLOO�VWDUW�DW�WKH
QHZ�FXUVRU�ORFDWLRQ��5RZ�DQG�FROXPQ�QXPEHULQJ�VWDUW�DW���DV�LQ�7,�%DVLF��7KH�YDOLGLW\�RI�URZ�DQG�FRO�LV
QRW�FKHFNHG�
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� &KHFN�NH\ERDUG�VWDWXV�

key=poll(c);

6FDQV�WKH�NH\ERDUG�DQG�UHWXUQV�WKH�NH\�YDOXH��LI�RQH�LV�SUHVVHG��RU����,I�F�� ����WKH�SURJUDP�ZLOO�SDXVH
ZKLOH�D�NH\�LV�GRZQ��,I�F�� ���DQG�CLEAR (FCTN 4) �LV�SUHVVHG��WKH�SURJUDP�ZLOO�EUDQFK�WR�WKH�F���H[LW
IXQFWLRQ�

� &KDQJH�VFUHHQ�FRORU�

tscrn(f,b);

&KDQJHV�WKH�WH[W�PRGH�VFUHHQ�FRORUV�WR�I��IRUHJURXQG��DQG�E��EDFNJURXQG���7KH�%DVLF�FRORU�QXPEHU
FRQYHQWLRQ�LV�XVHG�

)XQFWLRQV�LQ�&),2�

1RWH��,Q�PRVW�RI�WKH�ILOH�,�2�IXQFWLRQV�ZKLFK�UHIHUHQFH�WKH�DUJXPHQW��XQLW���WKH�RSHUDWLRQ�ZLOO�GHIDXOW�WR
WKH�FRUUHVSRQGLQJ�FRQVROH�,�2�IXQFWLRQ�LI�WKH�YDOXH�RI�XQLW�LV�� ����)RU�WKLV�UHDVRQ��WKH�YDOXHV�IRU�VWGLQ�
VWGRXW��DQG�VWGHUU�DV�GHILQHG�LQ�67',2�DUH��������DQG����

� 2SHQ�D�ILOH�

unit=fopen(name,mode);

2SHQV�WKH�QDPHG�ILOH�LQ�WKH�VSHFLILHG�PRGH��%RWK�QDPH�DQG�PRGH�PXVW�EH�VWULQJV�RU�SRLQWHUV�WR�VWULQJV�
&XUUHQWO\�VXSSRUWHG�PRGHV�DUH�

GLVSOD\�YDULDEOH GLVSOD\�IL[HG GLVSOD\�UHODWLYH

�U����UHDG �5����UHDG �,����UHDG
�Z����ZULWH �:����ZULWH �2����UHDG�ZULWH
�X����XSGDWH �8����XSGDWH
�D����DSSHQG

,Q�WKH�PRGH�SDUDPHWHU�VWULQJ��WKH�PRGH�FKDUDFWHU�PD\�EH�IROORZHG�E\�D�����GLJLW�UHFRUG�OHQJWK��,I�WKLV�LV
RPLWWHG��D�GHIDXOW�OHQJWK�RI����LV�DVVLJQHG��,I�WKH�ILOH�LV�RSHQHG�IRU�LQSXW�DQG�D�UHFRUG�OHQJWK�RI�]HUR�LV
VSHFLILHG��WKH�DFWXDO�UHFRUG�OHQJWK�RI�WKH�H[LVWLQJ�ILOH�LV�XWLOL]HG��7KH�IXQFWLRQ�IHUUF�XQLW��FDQ�EH�XVHG�WR
REWDLQ�WKH�UHFRUG�OHQJWK�

$�XQLW�QXPEHU�LV�UHWXUQHG�IRU�XVH�ZLWK�WKH�ILOH�,�2�IXQFWLRQV��7KLV�XQLW�QXPEHU�PXVW�QRW�EH�DOWHUHG��,I
WKH�RSHQ�IDLOV��18//�����LV�UHWXUQHG��1R�PRUH�WKDQ�IRXU�ILOHV�PD\�EH�RSHQ�VLPXOWDQHRXVO\�DQG�QR�PRUH
WKDQ�WKUHH�PD\�EH�GLVN�ILOHV��)LOHQDPHV�PD\�EH�XSSHU�RU�ORZHU�FDVH�DQG�PXVW�QRW�H[FHHG����FKDUDFWHUV�LQ
OHQJWK�



The Cyc: Boston Computer Society Software Library

399

� &ORVH�D�ILOH�

c=fclose(unit);

3HUIRUPV�WKH�DSSURSULDWH�ILOH�FORVLQJ�DFWLRQ�DQG�PDNHV�WKH�XQLW�DYDLODEOH�IRU�DQRWKHU�ILOH��,Q�WKH�FDVH�RI
RXWSXW�ILOHV�EHLQJ�ZULWWHQ�ZLWK�SXWF��DQ�LQFRPSOHWH�OLQH�LV�ORVW��7KLV�IXQFWLRQ�UHWXUQV�18//�LI�WKH�FORVH
IDLOV�DQG�QRQ�QXOO�LI�LW�VXFFHHGV��$OO�RSHQ�ILOHV�DUH�FORVHG�DXWRPDWLFDOO\�LI�D�SURJUDP�WHUPLQDWHV�QRUPDOO\�

� 5HDG�RQH�FKDUDFWHU�IURP�D�ILOH�

c=getc(unit);

5HDGV�DQG�UHWXUQV�WKH�QH[W�FKDUDFWHU�IURP�WKH�ILOH�FRUUHVSRQGLQJ�WR�XQLW��,I�WKH�HQG�RI�OLQH�LV�UHDFKHG�D
YDOXH�RI�����(2/��LV�UHWXUQHG��,I�WKH�HQG�RI�ILOH�LV�UHDFKHG��D�YDOXH�RI�����(2)��LV�UHWXUQHG��,I�DQ�HUURU
RFFXUV������(55��LV�UHWXUQHG�

� :ULWH�RQH�FKDUDFWHU�WR�D�ILOH�

c=putc(c,unit);

:ULWHV�WKH�FKDUDFWHU�ZKRVH�$6&,,�YDOXH�LV�F�WR�WKH�ILOH��,I�F  ����(2/���WKH�DFWXDO�ZULWH�RSHUDWLRQ�RFFXUV�
7KH�YDOXH�RI�F�LV�UHWXUQHG��,I�DQ�HUURU�RFFXUV������HUU��LV�UHWXUQHG�

� 5HDG�D�VWULQJ�IURP�D�ILOH�

c=fgets(buff,col,unit);

5HDGV�RQH�OLQH�IURP�WKH�ILOH�LQWR�D�FKDUDFWHU�DUUD\��$W�PRVW��FRO���FKDUDFWHUV�ZLOO�EH�WUDQVIHUUHG��$�QXOO
FKDUDFWHU�LV�DSSHQGHG�WR�WKH�HQG�RI�WKH�OLQH��,I�D�SDUWLDO�OLQH�LV�WUDQVIHUUHG��WKH�UHPDLQGHU�RI�WKH�OLQH�LV
GLVFDUGHG��,I�XQLW� ���JHWV�LV�FDOOHG�DQG�WKH�YDOXH�RI�FRO�LV�LJQRUHG��7KLV�FRXOG�UHVXOW�LQ�EXIIHU�RYHUIORZ�
$�YDOXH�RI�EXII�LV�UHWXUQHG��,I�DQ�HQG�RI�ILOH�RU�HUURU�FRQGLWLRQ�RFFXUV��18//�LV�UHWXUQHG�

� :ULWH�D�VWULQJ�WR�D�ILOH�

c=fputs(string,unit);

:ULWHV�D�VWULQJ�WR�D�ILOH��VWRSSLQJ�ZKHQ�LW�ILQGV�D�QXOO�FKDUDFWHU��,PEHGGHG�(2/�FKDUDFWHUV�DFW�DV�UHFRUG
WHUPLQDWRUV��VR�PXOWLSOH�UHFRUGV�FDQ�EH�JHQHUDWHG�E\�D�VLQJOH�FDOO�WR�ISXWV��$�YDOXH�RI�EXII�LV�UHWXUQHG��2Q
HQG�RI�ILOH�RU�HUURU��18//�LV�UHWXUQHG�
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� 5HDG�D�UHFRUG�IURP�D�ILOH�

c=fread(buff,len,unit);

5HDGV�WKH�QH[W� UHFRUG�IURP�WKH�ILOH� LQWR�WKH�EXIIHU�DUHD�VWDUWLQJ�DW�EXII��$W�PRVW�� OHQ�E\WHV�ZLOO�EH
WUDQVIHUUHG��$�QXOO�E\WH�LV�127�DSSHQGHG��,I�D�SDUWLDO�UHFRUG�LV�WUDQVIHUUHG��WKH�UHPDLQGHU�LV�GLVFDUGHG�
7KH�DFWXDO�QXPEHU�RI�E\WHV�WUDQVIHUUHG�LV�UHWXUQHG��,I�DQ�HQG�RI�ILOH�RU�HUURU�FRQGLWLRQ�RFFXUV������(55�
LV�UHWXUQHG��IUHDG�GRHV�QRW�GHIDXOW�WR�WKH�FRQVROH�

� :ULWH�D�UHFRUG�WR�D�ILOH�

c=fwrite(buff,len,unit);

:ULWHV�D�UHFRUG�RI�OHQ�E\WHV�IURP�WKH�EXIIHU�DUHD�VWDUWLQJ�DW�EXII��,I�OHQ�LV�JUHDWHU�WKDQ�WKH�PD[LPXP
UHFRUG�OHQJWK�IRU�WKH�ILOH�WKH�UHFRUG�LV�WUXQFDWHG��1R�VSHFLDO�DFWLRQ�RFFXUV�IRU�QXOO�RU�(2/�E\WHV��7KH
DFWXDO�QXPEHU�RI�E\WHV�WUDQVIHUUHG�LV�UHWXUQHG��,I�DQ�HUURU�FRQGLWLRQ�RFFXUV������(55��LV�UHWXUQHG��IZULWH
GRHV�QRW�GHIDXOW�WR�WKH�FRQVROH�

1RWH��IUHDG�IZULWH�SURYLGH�D�ELQDU\�,�2�FDSDELOLW\�IRU�DSSOLFDWLRQV�VXFK�DV�SULQWHU�JUDSKLFV�VLQFH�DOO�E\WHV
DUH�WUDQVIHUUHG�UHJDUGOHVV�RI�YDOXH��,I�WKH�EXIIHU�DUHD�LV�FRPSULVHG�RI�FRQVHFXWLYH�JOREDO�YDULDEOHV�DQG
DUUD\V�WKHQ�WUDQVIHUV�FDQ�EH�PDGH�GLUHFWO\�IURP�WR�WKH�YDULDEOHV�DQG�DUUD\V��,I�WKH�ILUVW�HOHPHQW�RI�WKH
EXIIHU�DUHD�LV�D�VFDODU�YDULDEOH�WKHQ�LWV�DGGUHVV��	YDU��PXVW�EH�XVHG�LQ�WKH�IXQFWLRQ�FDOO�

� 6HW�UHFRUG�QXPEHU�

fseek(unit,recno);

6HWV�WKH�UHFRUG�QXPEHU�IRU�WKH�QH[W�,�2�RSHUDWLRQ��IUHDG�RU�IZULWH��RQ�XQLW��7KLV�IXQFWLRQ�SURYLGHV�D
UDQGRP�DFFHVV�FDSDELOLW\�IRU�ILOHV�RSHQHG�DV�UHODWLYH��,I�D�VLQJOH�IVHHN�LV�IROORZHG�E\�PXOWLSOH�IUHDG�RU�IZULWH
RSHUDWLRQV�DFFHVV�EHFRPHV�VHTXHQWLDO�VWDUWLQJ�ZLWK�UHFQR�

� 'HOHWH�D�ILOH�

fdelete(filename);

'HOHWHV�WKH�ILOH�VSHFLILHG�E\�ILOHQDPH��ZKLFK�PXVW�EH�D�VWULQJ�RU�SRLQWHU��1R�HUURU�FRQGLWLRQV�DUH�UHWXUQHG�

� 7HVW�IRU�HQG�RI�ILOH�

c=feof(unit);

5HWXUQV�D�WUXH�YDOXH�LI�WKH�QH[W�UHDG�IURP�XQLW�ZRXOG�UHWXUQ�DQ�HQG�RI�ILOH�HUURU�FRQGLWLRQ��5HWXUQV�IDOVH
RWKHUZLVH�
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� *HW�HUURU�FRGH�

c=ferrc(unit);

,I�WKH�SUHYLRXV�,�2�RSHUDWLRQ�UHVXOWHG�LQ�DQ�HUURU��UHWXUQV�WKH�HUURU�FRGH��7KLV�IXQFWLRQ�VKRXOG�EH�XVHG
RQO\�ZKHQ�DQ�HUURU�KDV�RFFXUUHG��7KH�UHWXUQHG�YDOXH�LV�PHDQLQJOHVV�RWKHUZLVH��(UURU�FRGHV�DUH�OLVWHG�LQ
WKH�7,�����$�UHIHUHQFH�PDQXDO��7KLV�IXQFWLRQ�FDQQRW�EH�XVHG�DIWHU�IRSHQ�HUURUV�VLQFH�XQLW�LV�QRW�YDOLG�DW
WKDW�WLPH��,I�XVHG�LPPHGLDWHO\�DIWHU�D�VXFFHVVIXO�IRSHQ��IHUUF�UHWXUQV�WKH�DFWXDO�UHFRUG�OHQJWK�RI�WKH�ILOH�

� 5HZLQG�D�ILOH�

rewind(unit);

,I�D�GLVN�ILOH�LV�RSHQ�IRU�UHDG�RU�DSSHQG�LW�LV�UHZRXQG��$OO�RWKHU�FDVHV�DUH�LJQRUHG�

VI. ASSEMBLY LANGUAGE INTERFACE

,QWHUIDFLQJ�WR�DVVHPEO\�ODQJXDJH�LV�UHODWLYHO\�VWUDLJKWIRUZDUG��7KH���DVP������HQGDVP��IRUP�DOORZV�WKH
SODFLQJ�RI�DVVHPEO\�VRXUFH�FRGH�GLUHFWO\�LQWR�WKH�SURJUDP��6LQFH�WKH�FRPSLOHU�FRQVLGHUV�LW�WR�EH�D�VLQJOH
VWDWHPHQW��LW�PD\�EH�XVHG�DV�

while(1) #asm ... #endasm
RU

if(expression) #asm ... #endasm else ...

,Q�DFWXDO�SURJUDP�FRGLQJ��WKH��DVP�GLUHFWLYH�PXVW�EH�WKH�ODVW�LWHP�RQ�D�OLQH�DQG�WKH��HQGDVP�GLUHFWLYH
PXVW�DSSHDU�RQ�D�OLQH�E\�LWVHOI��6LQFH�WKH�FRPSLOHU�LV�IUHH�IRUPDW�RWKHUZLVH��WKH�H[SHFWHG�IRUPDW�LV�

if(expression) #asm
---
---
#endasm
else statement;

$�VHPLFRORQ�LV�QRW�UHTXLUHG�DIWHU��HQGDVP�

$VVHPEO\�FRGH�ZLWKLQ�WKH���DVP������HQGDVP��IRUP�KDV�DFFHVV�WR�DOO�JOREDO�V\PEROV�DQG�IXQFWLRQV�E\
QDPH��,W�LV�WKH�SURJUDPPHU
V�UHVSRQVLELOLW\�WR�NQRZ�WKH�GDWD�W\SH�RI�WKH�V\PERO��ZKHWKHU��LQW��RU��FKDU�
LPSOLHV�ZRUG�RU�E\WH�DFFHVV���6WDFN�ORFDOV�DQG�DUJXPHQWV�PD\�EH�UHWULHYHG�E\�RIIVHW�

7KH�SXVK�GRZQ�VWDFN�XVHG�E\�F���LV�ORFDWHG�LQ�WKH�XSSHU�SDUW�RI�WKH�ORZ���N��EDQN�RI�WKH�7,�����$�PHPRU\
H[SDQVLRQ��5HJLVWHU����LQ�WKH�F���ZRUNVSDFH�LV�UHVHUYHG�DV�WKH�VWDFN�SRLQWHU��7KH�VWDFN�EHJLQV�DW�!�))(
DQG�JURZV�WRZDUGV�!�����
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([WHUQDO�DVVHPEO\�ODQJXDJH�URXWLQHV�DFFHVVHG�E\�IXQFWLRQ�FDOOV�IURP�F�FRGH�PD\�XVH�UHJLVWHUV�5��WKUX�5��
7KH\�PD\�SXVK�LWHPV�RQ�WKH�VWDFN��EXW�PXVW�SRS�WKHP�RII�EHIRUH�H[LW��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�FDOOLQJ
SURJUDP�WR�UHPRYH�DUJXPHQWV�IURP�WKH�VWDFN�DIWHU�D�IXQFWLRQ�FDOO��6LQFH�DUJXPHQWV�DUH�SDVVHG�E\�YDOXH�
WKH�DUJXPHQWV�RQ�WKH�VWDFN�PD\�EH�PRGLILHG�E\�WKH�FDOOHG�SURJUDP�



The Cyc: Boston Computer Society Software Library

403

Disk 27. Contents of file C99MAN2

VII. MEMORY UTILIZATION

3$'�8VDJH�

F���UHVHUYHV�3$'�ORFDWLRQV�!�����WKUX�!���)�IRU�LWV�ZRUNVSDFH�DQG�VXSSRUW�FRGH��2WKHU�3$'�ORFDWLRQV
QRW�XVHG�E\�FRQVROH�URXWLQHV�DUH�DYDLODEOH�WR�WKH�SURJUDPPHU��,Q�SDUWLFXODU��ORFDWLRQV�!�����WKUX�!����
FDQ�EH�XVHG�WR�VWRUH�IUHTXHQWO\�DFFHVVHG�JOREDO�YDULDEOHV�E\�XVH�RI�$25*�DQG�'25*�GLUHFWLYHV��7KH�ILOH
6,(9(�&��IRXQG�RQ�WKH�UHOHDVH�GLVNHWWH��XVHV�WKLV�WHFKQLTXH�

7KH�F���ZRUNVSDFH�LV�DW�!������5HJLVWHU�XWLOL]DWLRQ�LV�

5��5� WHPSRUDU\�VWRUDJH
5� SULPDU\�FRPSXWDWLRQ�UHJLVWHU
5� ORFDO�DGGUHVV�UHJLVWHU
5�� DGGUHVV�RI�WKH�OHDVW�VLJQLILFDQW�E\WH�RI�5�
5�� UHWXUQ�DGGUHVV�IRU�%/�LQVWUXFWLRQ
5�� DGGUHVV�RI�UHFXUVLYH�VXEURXWLQH�FDOO�URXWLQH
5�� DGGUHVV�RI�UHFXUVLYH�VXEURXWLQH�UHWXUQ�URXWLQH
5�� WKH�VWDFN�SRLQWHU
5�� ILUVW�ZRUG�RI�WKH�386+�URXWLQH��KHQFH�%/����

0HPRU\�([SDQVLRQ�8VDJH�

7KH�HQWLUH���.�EDQN�RI�PHPRU\�LV�DYDLODEOH�IRU�SURJUDP�XVDJH��7KH��.�EDQN�FRQWDLQV�WKH�VWDQGDUG
(GLWRU�$VVHPEOHU�XWLOLWLHV��!�����WKUX�!�������$V�SUHYLRXVO\�PHQWLRQHG��WKH�F���VWDFN�JURZV�GRZQ�IURP
!�))(��6LQFH�W\SLFDO�VWDFN�XVDJH�LV�D�IHZ�KXQGUHG�E\WHV��WKH�LQWHUYHQLQJ�VSDFH�LV�DYDLODEOH�

6LQFH�QR�LQGLFDWLRQ�RI�VWDFN�SURJUDP�RYHUODS�LV�SURYLGHG�LQ�WKLV�YHUVLRQ�RI�F����YHU\�ODUJH�SURJUDPV�FRXOG
FUDVK��+RZHYHU��WKH�F���FRPSLOHU�ZKLFK�XVHV�DOO�RI�WKH���.�EDQN�DQG�PXFK�RI�WKH��.�EDQN�LV�DEOH�WR
FRPSLOH�LWVHOI�VXFFHVVIXOO\��VR�WKLV�SUREOHP�PD\�QHYHU�DULVH�IRU�PRVW�XVHUV�

9'3�5DP�8VDJH�

$VLGH�IURP�WKH�DUHDV�QRUPDOO\�XVHG�LQ�WKH�(�$�HQYLURQPHQW��F���UHVHUYHV�9'3�PHPRU\�ORFDWLRQV�!�%��
�!�%�'�IRU�WKH�GHOHWH�IXQFWLRQ��WKUX��)))�IRU�ILOH�,�2�UHTXLUHPHQWV��7KLV�DUHD�ZDV�FKRVHQ�WR�SHUPLW
LPSOHPHQWDWLRQ�RI�ELWPDS�JUDSKLFV�
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VIII. STACK USAGE

F���PDNHV�H[WHQVLYH�XVH�RI�WKH�SUHYLRXVO\�PHQWLRQHG�SXVK�GRZQ�VWDFN�IRU�WHPSRUDU\�VWRUDJH��)XQFWLRQ
DUJXPHQWV�DUH�SXVKHG�RQWR�WKH�VWDFN�DV�WKH\�DUH�HQFRXQWHUHG�EHWZHHQ�SDUHQWKHVHV��VR�WKH�ODVW�DUJXPHQW
LV�DW�WKH��WRS��RI�WKH�VWDFN��7KLV�LQYHUVH�RUGHU�LV�VRPHZKDW�XQFRQYHQWLRQDO��$IWHU�DOO�DUJXPHQWV�KDYH�EHHQ
SXVKHG�RQ�WKH�VWDFN��WKH�UHWXUQ�DGGUHVV�LV�SXVKHG�RQ�E\�WKH�UHFXUVLYH�FDOO�FRGH�DFFHVVHG�YLD�5����6LQFH�WKH
VWDFN�JURZV�GRZQZDUGV�LQ�PHPRU\��WKH�ODVW�DUJXPHQW�YDOXH�LV�ORFDWHG���E\WHV�DERYH�WKH�VWDFN�SRLQWHU
V
FXUUHQW�FRQWHQWV�DW�IXQFWLRQ�HQWU\�

$V�VSHFLILHG�LQ�WKH�&�ODQJXDJH�GHILQLWLRQ��SDUDPHWHU�SDVVLQJ� LV��FDOO�E\�YDOXH���,I�;�DQG�<�DUH�JOREDO
YDULDEOHV��WKH�FRPSLOHU�JHQHUDWHV�WKH�IROORZLQJ�FRGH�IRU�WKLV�&�VWDWHPHQW�

X=function1(X,Y,zf());
MOV  @X,8 value of X to primary register
BL   15 push onto stack
MOV  @Y,8 ditto for Y
BL   15
BL   *12 recursive call to zf
DATA ZF function value is returned in primary reg
BL   15 push value onto stack
BL   *12 call function1
DATA FUNCTI note 6 characters used
AI 14,6 restore stack pointer
MOV 8,@X primary reg to X

$V�IXQFWLRQ��LV�HQWHUHG��WKH�VWDFN�FRQWHQWV�DUH�

     .
     .
     .
-----------
value of X
-----------
value of Y
-----------
zf fcn value
-----------
return addr     <=== stack pointer (R14)
-----------

,Q�WKLV�FDVH��WKH�YDOXH�RI�<�FRXOG�EH�DFFHVVHG�E\��029�#����������/RFDO�YDULDEOHV�DOORFDWH�DV�PXFK�VWDFN
VSDFH�DV�QHHGHG�DQG�DUH�DVVLJQHG�WKH�FXUUHQW�YDOXH�RI�WKH�VWDFN�SRLQWHU��DIWHU�DOORFDWLRQ��DV�WKHLU�DGGUHVV�
7KH�FRPSLOHU�HQVXUHV�WKDW�HDFK�YDULDEOH�LV�ORFDWHG�RQ�D�ZRUG�ERXQGDU\��7KH�GHFODUDWLRQV�

int z;
char array[5];



The Cyc: Boston Computer Society Software Library

405

JHQHUDWH�

AI   14,-8

ZKLFK�DOORFDWHV�VSDFH�RQ�WKH�VWDFN�IRU���E\WHV��QRW�LQLWLDOL]HG���5HIHUHQFHV�WR�]�ZLOO�EH�PDGH�WR�VWDFN
SRLQWHU����1RWH�WKDW�WKH�VWDFN�SRLQWHU�FKDQJHV�E\����QRW����E\WHV��HQVXULQJ�WKDW�WKH�IROORZLQJ�LQVWUXFWLRQ
IDOOV�RQ�D�ZRUG�ERXQGDU\�

8QWLO�WKH�VWDFN�SRLQWHU�LV�DOWHUHG�DJDLQ����DUUD\>�@�LV�DW�����DUUD\>�@�LV�DW�#�������DUUD\>�@�LV�DW�#������
HWF��)RU�WKLV�UHDVRQ��LPEHGGHG�DVVHPEO\�ODQJXDJH�FRGH�XVLQJ���DVP������HQGDVP��FDQQRW�DFFHVV�ORFDO
YDULDEOHV�E\�QDPH��EXW�PXVW�NQRZ�WKHLU�ORFDWLRQ�UHODWLYH�WR�WKH�VWDFN�SRLQWHU
V�FXUUHQW�FRQWHQWV�

IX. PROGRAMMING INFORMATION.

� :KHQ�D�F���SURJUDP�EHJLQV�H[HFXWLRQ��WKH�VFUHHQ�LV�LQ�WH[W�PRGH�����FKDUDFWHUV�OLQH��GLVSOD\LQJ
ZKLWH�FKDUDFWHUV�RQ�D�GDUN�EOXH�EDFNJURXQG��7KH�IXQFWLRQ�WVFUQ�SURYLGHV�D�PHDQV�RI�FKDQJLQJ�WKH
GHIDXOW�FRORU��,W�LV�SRVVLEOH�WR�DFFHVV�9'3�UHJLVWHUV�DQG�PHPRU\�IURP�F���E\�XVLQJ�WKH�DSSURSULDWH
YDOXHV�ZLWK�SRLQWHUV�

� 7KH�ORJLFDO�RSHUDWRUV��		��DQG��__���ZLWK�OHIW�WR�ULJKW�HYDOXDWLRQ�DQG�HDUO\�GURSRXW��DUH�DYDLODEOH
LQ� F���� 7KH� ELWZLVH� RSHUDWRUV� �	�� DQG� �_�� ZLOO� XVXDOO\� \LHOG� WKH� FRUUHFW� UHVXOWV� LQ� ORJLFDO
H[SUHVVLRQV��EXW�IRUPV�VXFK�DV��LI�L	M���VKRXOG�EH�DYRLGHG�DV�HUURQHRXV�UHVXOWV�PD\�EH�SURGXFHG
�H�J�� LI� L ��� M ��WKHQ�L	M ����F���IROORZV�WKH�XVXDO�FRQYHQWLRQ� LQ�XVLQJ�D�QRQ�]HUR�YDOXH�WR
UHSUHVHQW�D�WUXH�FRQGLWLRQ�DQG�D�]HUR�YDOXH�WR�UHSUHVHQW�D�IDOVH�FRQGLWLRQ�

� *OREDO�YDULDEOHV�UHVXOW�LQ�PRUH�HIILFLHQW�FRGH�WKDQ�ORFDO�YDULDEOHV�EXW�WKH\�FDQQRW�EH�XVHG�LQ
UHFXUVLYH�VLWXDWLRQV��,Q�DGGLWLRQ��JOREDO�YDULDEOHV��HVSHFLDOO\�DUUD\V��LQFUHDVH�WKH�VL]H�RI�D�SURJUDP
PRGXOH�

� )XQFWLRQV�PD\�EH�SDVVHG�WKH�QDPHV�RI�RWKHU�IXQFWLRQV�DV�DUJXPHQWV�IRU�LQGLUHFW�FDOOLQJ��7KH
GXPP\�DUJXPHQW�IRU�D�IXQFWLRQ�QDPH�PXVW�DSSHDU�LQ�WKH�DUJXPHQW�OLVW�DV�D�VLPSOH�QDPH�DQG
PXVW�EH�GHFODUHG�DV�DQ�LQWHJHU�SRLQWHU��&DOOV�VKRXOG�EH�FRGHG�DV��IFQ����DQG�QRW�DV���IFQ�����

� 6LQFH�F���SURJUDPV�DUH�VHOI�FRQWDLQHG��WKH\�PD\�EH�VDYHG�DV�SURJUDP�ILOHV��7ZR�REMHFW�ILOHV�
&��3),�DQG�&��3))��KDYH�EHHQ�SODFHG�RQ�WKH�UHOHDVH�GLVNHWWH�WR�IDFLOLWDWH�SURJUDP�ILOH�FUHDWLRQ�
&��3),�PXVW�EH� ORDGHG�EHIRUH�XVHU�SURJUDPV�DQG�OLEUDULHV� VLQFH� LW�GHILQHV�WKH�HQWU\�SRLQWV
6),567� DQG� 6/2$'� DQG� FRQWDLQV� FRGH� WR� FKHFN� IRU� WKH� SUHVHQFH� RI� WKH� (GLWRU�$VVHPEOHU
FDUWULGJH�DQG�ORDG�WKH�VWDQGDUG�XWLOLWLHV�IURP�WKH�(G�$VP�*520��&��3))�PXVW�EH�ORDGHG�DIWHU
DOO�SURJUDPV�DQG�OLEUDULHV�DV�LW�GHILQHV�WKH�HQWU\�SRLQW�6/$67��,I�WKH�(�$�SURJUDP�6$9(�LV�WKHQ
ORDGHG�DQG�UXQ��D�XVHDEOH�SURJUDP�ILOH�VKRXOG�UHVXOW��7KH�F���FRPSLOHU�DQG�XWLOLW\�SURJUDP�ILOHV
ZHUH�FUHDWHG�LQ�WKLV�PDQQHU�
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� ,I�SURJUDP�ILOHV�DUH�UXQ�XVLQJ�DQ�(GLWRU�$VVHPEOHU�VLPXODWRU��WKH\�ZLOO�RQO\�UXQ�LI�WKH�VWDQGDUG
XWLOLWLHV� DUH� DYDLODEOH�� 7KH� WZR� VLPXODWRUV� WHVWHG� ERWK� VDWLVILHG� WKLV� UHTXLUHPHQW�� 6LQFH� WKH
SRVVLELOLW\�RI�RYHU�ZULWLQJ�WKH�VLPXODWRU�FRGH�H[LVWV��H[LW�LV�WR�WKH�SRZHU�XS�WLWOH�VFUHHQ�

� ,I�WKH�UHUXQ�RSWLRQ�LV�FKRVHQ�DW�SURJUDP�WHUPLQDWLRQ��JOREDO�YDULDEOHV�DUH�127�UHVHW�WR�WKHLU
LQLWLDO�YDOXHV��6LQFH�WKLV�PD\�FDXVH�XQGHVLUDEOH�UHVXOWV�LQ�VRPH�SURJUDPV��WKH�DELOLW\�WR�E\SDVV
WKH�UHUXQ�RSWLRQ�LV�SURYLGHG�E\�H[LW����

� F���KDV�FRQVLVWHQW�KDQGOLQJ�RI�*520�DGGUHVVLQJ�DQG�*3/�VXESURJUDP�OLQNDJH��7KH�*520
DGGUHVV�LV�VDYHG�DW�SURJUDP�VWDUW�DQG�UHVWRUHG�DW�SURJUDP�H[LW��&�*3//��D�VSHFLDO�*3/�OLQN
IXQFWLRQ�ZKLFK�ZLOO�IXQFWLRQ�LQ�DQ\�UXQ�PRGH��LV�LQFOXGHG�LQ�&683��7KLV�IXQFWLRQ�LV�XVHG�DV
IROORZV�

#asm
 REF C$GPLL
#endasm
 . . .
#asm
 BL @C$GPLL
 DATA n   (n is the address of the required routine, as specified
#endasm    for GPLLNK in the E/A manual)

$�PRGHVW�GHJUHH�RI�LQFRPSDWLELOLW\�H[LVWV�EHWZHHQ�WKLV�YHUVLRQ�RI�F���DQG�WKH�YHUVLRQV����������,QGLUHFW
IXQFWLRQ�FDOOV�DUH�KDQGOHG�GLIIHUHQWO\��VR�DQ\�OLEUDU\�IXQFWLRQV�XVLQJ�WKLV�IHDWXUH�PXVW�EH�UHFRPSLOHG��7KH
QHZ�&683�OLEUDU\�PXVW�EH�XVHG�ZLWK�DOO�SURJUDPV�FRPSLOHG�E\�F���Y�����EXW�WKLV�OLEUDU\�LV�FRPSDWLEOH
ZLWK�IXQFWLRQV�FRPSLOHG�E\�Y���������6LQFH�WKH�REMHFW�FRGH�SURGXFHG�E\�Y����LV�PRUH�HIILFLHQW�DQG�FRPSDFW�
FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�UHFRPSLOLQJ�DOO�IUHTXHQWO\�XVHG�SURJUDPV�DQG�IXQFWLRQV�

X. REFERENCES.

7KH�&�3URJUDPPLQJ�/DQJXDJH�E\�%ULDQ�.HUQLJKDQ�DQG�'HQQLV�5LWFKLH��3UHQWLFH�+DOO������
7KH�&�3ULPHU�E\�/HV�+DQFRFN�DQG�0RUULV�.UHLJHU��0F*UDZ�+LOO������
/HDUQLQJ�WR�3URJUDP�LQ�&�E\�7KRPDV�3OXP��3OXP�+DOO�,QF�������

$�QXPEHU�RI�F���XVHUV�KDYH�IRXQG�7KH�&�3ULPHU�3OXV�WR�EH�TXLWH�XVHIXO�
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Disk 28. TI-Writer Help Disk

9HUVLRQ� $XWKRU�
5HTXLUHV��7,: /DQJXDJH� 8SGDWHG�

$�VHW�RI�WH[W�ILOHV�RQ�7,�:ULWHU�LQFOXGLQJ�D�UHIHUHQFH�FKDUW�DQG�D�XQLTXH�WXWRULDO��RYHU�����VHFWRUV�ORQJ�
ZLWK�FRPPHQWHG�IRUPDWWLQJ�FRPPDQGV��$OVR�LQFOXGHV�D�SURJUDP�WR�UXQ�7,�:ULWHU�IURP�0LQL�0HPRU\
ZLWK�D�ZRUNLQJ�6'��6KRZ�'LUHFWRU\��FRPPDQG�

dskdir. v2.0. 12-dec-96
Disk name               = TIW-HELP 
Sectors total           = 360
Sectors used            = 247
Sectors available       = 111
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >008 -README       5 DIS/VAR 80   >10e 004
002 >007 MMTIW        17 DIS/FIX 80 Y >0fe 016
003 >002 TI-REWRITE  101 DIS/VAR 80 Y >022 100
004 >006 TIW-BUGS     13 DIS/VAR 80 Y >0f2 012
005 >003 TIWRIT/PT1   57 DIS/VAR 80 Y >086 056
006 >004 TIWRIT/PT2   36 DIS/VAR 80 Y >0be 035
007 >005 TIWRIT/REF   18 DIS/VAR 80 Y >0e1 017
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Disk 28. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

7,�:ULWHU�+HOS�'LVN

1RWHV�E\�-��3HWHU�+RGGLH

007,:��7,�:ULWHU�ORDGHU�E\�&OLQW�3XOOH\��5XQV�21/<�IURP�0LQL�0HPRU\�0RGXOH��/RDG�ZLWK��/RDG�DQG
5XQ��RSWLRQ��3URJUDP�QDPH�LV�67$57��$OORZV�XVH�RI�6'��6KRZ�'LUHFWRU\��FRPPDQG�

7,�5(:5,7(��&RPSOHWH� UHZRUNLQJ�RI�7,�:ULWHU�PDQXDO�E\�'LFN�$OWPDQ�� ,Q�D�XQLTXH� IRUPDW��7KH
IRUPDWWLQJ�FRPPDQGV�DUH�DOO�FRPPHQWHG�FRPSOHWHO\�

7,:�%8*6��'HVFULSWLRQ�RI�VRPH�RI�WKH�EXJV�LQ�7,�:ULWHU�E\�-LP�3HWHUVRQ�RI�7LJHUFXE�6RIWZDUH��6RPH
RGG�EXW�XVHIXO�LQIRUPDWLRQ�

7,:5,7�37��DQG�7,:5,7�37���/RWV�RI�QRWHV�DQG�KLQWV�RQ�XVLQJ�WKH�(GLWRU�

7,:5,7�5()��$�RQH�SDJH�UHIHUHQFH�FKDUW�RI�LQIRUPDWLRQ�RQ�XVLQJ�7,�:ULWHU�
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Disk 28. Contents of file TI-REWRITE

INSTRUCTIONS AND HINTS FOR TI-WRITER WORD PROCESSOR

E\�'LFN�$OWPDQ��-XO\���������

,7�&$1�%(�0$67(5('��,W�MXVW�WDNHV�SHUVHYHUDQFH�DQG�GHWHUPLQDWLRQ�DQG�D�GHVLUH��,�KDYH�EHHQ�XVLQJ
LW�VLQFH�-DQXDU\������DQG�,�GRQ
W�KDYH�LW�DOO�\HW��EXW�,�FDQ�XVH�LW�WR�P\�LPPHQVH�VDWLVIDFWLRQ��7KLV�FDPH
IURP�PRQWKV�RI� VLWWLQJ�ZLWK� WKH� ODUJH�PDQXDO� LQ�P\� ODS� IOLSSLQJ�SDJHV�EDFN�DQG� IRUWK�XQWLO� ,� KDG
SUDFWLFDOO\�PHPRUL]HG�WKH�����WKLQJ��,�ZDV�DW�WKH�SRLQW�ZKHUH�ZKHQ�,�KDG�D�SUREOHP�,�FRXOG�VD\��2K�WKDW
LV�RQ�SDJH������RU�ZKDWHYHU��)RU�LQVWDQFH��WKLV�DUWLFOH�ZDV�GRQH�RQ�WKH�7,�:ULWHU�DQG�,�QRZ�GR�$//�RI�P\
FRUUHVSRQGHQFH�ZLWK�LW�DOVR�

,I�\RX�UHFHLYHG�WKH�GLVN�ZLWK�WKLV�DUWLFOH��ORDG�LW�XS�LQ�7,�:ULWHU�DQG�FDOO�LW�XS�RQ�WKH�VFUHHQ�VR�WKDW�\RX
FDQ�VHH�ZKLFK�FRPPDQGV�DQG�ZKHUH�WKH\�ZHUH�XVHG�WR�FDXVH�WKH�GLIIHUHQW�HIIHFWV�VKRZQ�LQ�WKLV�DUWLFOH��,I
\RX� UHFHLYHG� WKH�GLVN� RQO\�� WKHQ�\RX�DUHQ
W� UHDGLQJ� WKLV�XQOHVV�\RX�KDYH�DOUHDG\�ERRWHG� LW�XS�� ,W� LV
VXJJHVWHG�WKDW�\RX�UXQ�RII�D�SULQWHG�FRS\�WKHQ�UHERRW�WKLV�EDFN�XS�VR�WKDW�\RX�FDQ�VHH�WKH�FRPPDQGV�LQ
XVH�DV�\RX�UHDG�WKH�DUWLFOH��7KHUH�DUH�FRPPHQWV�LQ�WKH�SURJUDP�MXVW�EHORZ�RU�DERYH�WKH�FRPPDQGV�WKDW
GRQ
W�VKRZ�LQ�WKH�SULQWRXW��7KLV�LV�DQRWKHU��IUHHZDUH��LWHP��7KHUH�LV�QR�SULFH�VHW�IRU�LW�

)HHO�IUHH�WR�SDVV�D�FRS\�RQ�WR�ZKRPHYHU�ZDQWV�LW��,I�LW�ZLOO�KHOS�RQO\�RQH�RU�WZR�SHRSOH�WKDW�DUH�VWUXJJOLQJ
WR�OHDUQ�7,�:ULWHU�,�ZLOO�EH�SOHDVHG��,I�\RX�OHDUQ�DQ\WKLQJ�IURP�LW��DQG�DUH�LQFOLQHG�WR�IDLUQHVV��VHQG�D�IHZ
EXFNV�ZKHQ�\RX�FDQ�DIIRUG�LW�WR�'LFN�$OWPDQ�������6KUDGHU�6W���6DQ�)UDQFLVFR��&$��������7KHUH
V�QR�ELJ
GHDO�LI�\RX�GRQ
W�³�RQO\�\RXU�FRQVFLHQFH�ZLOO�NQRZ��$W�OHDVW�GURS�PH�D�QRWH�DQG�OHW�PH�NQRZ�LW�KHOSHG
VRPHRQH�

7KLV�LV�JRQQD�EH�ORR�R�QJ��EXW�VWLOO�PXFK�VKRUWHU�WKDQ�WKH�����SDJH�LQVWUXFWLRQ�PDQXDO�

),567�58/(��5HDG�WKH�7,�:ULWHU�4XLFN�5HIHUHQFH�FDUG�DQG�UHUHDG�LW��2I�FRXUVH�WKLV�PHDQV�DIWHU�\RX�UHDG
WKLV�DUWLFOH��'R�DOO�RI�WKH�RSHUDWLRQV�VKRZQ�RQ�WKH�FDUG�DW�OHDVW�RQFH�HYHQ�WKRXJK�\RX�PLJKW�WKLQN�\RX�ZLOO
QHYHU�QHHG�WKDW�SDUWLFXODU�RQH��<RX�ZLOO�ILQG�\RX�KDYH�WR�RSHQ�XS�WKH�ELJ�PDQXDO�SUREDEO\��WR�DFFRPSOLVK
VRPH�RI�WKH�RSHUDWLRQV��$IWHU�\RX�KDYH�DOPRVW��PHPRUL]HG��WKH�FDUG��OLWHUDOO\���WKHQ�\RX�ZLOO�ILQG�\RXUVHOI
XVLQJ�LW�DOPRVW�H[FOXVLYHO\�DQG�YHU\�VHOGRP�KDYLQJ�WR�UHIHU�WR�WKH�FXPEHUVRPH�PDQXDO��3HUVRQDOO\�,�WKLQN
WKH�PDQXDO�LV�SRRUO\�ZULWWHQ�

<RX�ZLOO�ILQG����ZLQGRZV��³�IURP�OHIW�WR�ULJKW�³�WR�REWDLQ�WKH����FROXPQV�����QRUPDO�FKDUDFWHUV��ZLGWK�
(DFK�ZLQGRZ�LV����FROXPQV�ZLGH��7KH�ILUVW�RQH�LV�IURP���WR�����VHFRQG�RQH�LV�IURP����WR�����DQG�WKH�WKLUG
LV�IURP����WR�����7KH�ILUVW�WKLQJ�,�GR�XSRQ�ERRWLQJ�XS�7,�:ULWHU�LV�WR�VHW�P\�OLPLWV�WR����FKDUDFWHUV�ZLGH�
,I�,�WDNH�D�ZKROH�ZLQGRZ�RI����FKDUDFWHUV��LW�VHHPV�WR�FURZG�P\�VFUHHQ��DQG�,�GRQ
W�OLNH�WR�ZLQGRZ�EDFN
DQG�IRUWK�WR�UHDG�P\�ZRUN��,�GR�WKLV�E\�SUHVVLQJ�T��IRU�7$%6���WKHQ�SUHVV�ENTER��WKHQ�SODFLQJ�DQ��/��RQ
WKH�VHFRQG�GRW��DQG�DQ��5��RQ�WKH���WK�GRW��WKHQ�SUHVVLQJ�ENTER�DJDLQ��1RZ�,�ILQG�P\�FXUVRU�EOLQNLQJ
DW�PH�IURP�OLQH��������+HUH�LV�ZKHUH�,�WHOO�WKH�SULQWHU�ZKDW�PDUJLQV�,�ZDQW�LW�WR�SULQW�P\�ZRUN�ZLWKLQ�
,W
V�DOVR�DW�WKLV�SRLQW�WKDW�,�VHOHFW�FRQGHQVHG�W\SH�EHFDXVH�,�OLNH�LW�EHWWHU�WKDQ�WKH�QRUPDO�VL]H�W\SH��DQG
,�FDQ�JHW�����FKDUDFWHUV�SHU�OLQH�LI�,�ZLVK��,W�MXVW�ORRNV�EHWWHU�LQ�P\�RSLQLRQ��,�QRUPDOO\�GR�WKLV�RQ�OLQH
�����EHFDXVH�,�XVHG������WR�VHW�XS�WKH�IRUPDWWLQJ��PDUJLQV��HWF���FRPPDQGV�WR�WKH�SULQWHU�
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�/0�����50������),��$'��FKDQJHV�WKH�PDUJLQV�

6R��RQ�OLQH������,�SXW�LQ�WKH�IROORZLQJ��GRW��FRPPDQG��D�GRW�FRPPDQG�LV�PHUHO\�VWDUWLQJ�ZLWK�D
SHULRG��

.LM 20;RM 120;FI;AD

�$1'�(1'�$//�'27�&200$1'6�:,7+�$��FDUULDJH�UHWXUQ���

7KH�VHPLFRORQV�DUH�QHFHVVDU\��DQG�WKH�VSDFHV��MXVW�DV�,�OLVWHG�LW�KHUH��,
OO�GR�LW�DJDLQ�

.LM 20;RM 120;FI;AD(c/r)

<RX�RI�FRXUVH�GRQ
W�SXW�LQ�WKH�OLQH�QXPEHU�������7KDW�LV�DOUHDG\�WKHUH�

7KDW�WHOOV�WKH�SULQWHU�WR�VHW�WKH�/HIW�0DUJLQ�DW�����WKH�5LJKW�0DUJLQ�DW������WKHQ�)LOO�HDFK�OLQH�
DQG�$GXVW��MXVWLI\��WKH�ULJKW�PDUJLQ��7KH��),//��FRPPDQG�WHOOV�WKH�SURJUDP�WR�SXW�LQ�DV�PDQ\
ZKROH�ZRUGV�RQ�D�OLQH��ZLWKLQ�\RXU�SUHGHWHUPLQHG�PDUJLQV��DV�SRVVLEOH��7KH��$'-867��WHOOV�LW�WR
DGG�H[WUD�EODQNV�EHWZHHQ�ZRUGV�WR�FDXVH�WKH�HYHQ�ULJKW�PDUJLQ�DV�WKLV�DUWLFOH�KDV�

�/0���50�����),�$'�,1�����UHWXUQV�PDUJLQV�

,�FKDQJHG�WKH�PDUJLQ�VHWWLQJV�RQ�WKH�ODVW�WZR�SDUDJUDSKV�MXVW�WR�VKRZ�\RX�WKDW�\RX�FDQ�HQWHU�\RXU
�FRPPDQGV��MXVW�DERXW�DQ\ZKHUH�ZLWKLQ�\RXU�ZRUN�

�7KH�SDJH�QXPEHU�ZDV�ZLWK�WKH�)2�FRPPDQG

-XVW�SUHVVLQJ�ENTER�ZLOO�QRUPDOO\�DXWRPDWLFDOO\�SXW�LQ�WKH��FDUULDJH�UHWXUQ��V\PERO��EXW�VRPHWLPHV�LW
GRHVQ
W��,W�GHSHQGV�RQ�ZKDW�\RX�ZHUH�GRLQJ�ODVW��,Q�WKDW�FDVH��XVH�CTRL�DQG�8�WR�SXW�LQ�D�FDUULDJH�UHWXUQ�

2Q�OLQH������,�SXW�LQ�D��&RQWURO��FRPPDQG�WKXVO\��CTRL U SHIFT O CTRL U ��1HLWKHU�D��GRW��DW�WKH
EHJLQQLQJ�� QRU� D� �FDUULDJH� UHWXUQ�� DW� WKH� HQG� LV� QHFHVVDU\�� 7KLV� FRPPDQG� WKURZV� WKH� SULQWHU� LQWR
�FRQGHQVHG��W\SH��1HLWKHU�RI�WKHVH�WZR�OLQH�QXPEHUV�ZLOO�EH�SULQWHG�RQ�SDSHU��7KH\�DUH�PHUHO\�IRUPDWWLQJ

FRPPDQGV��0RVW�RI�WKH��&RQWURO��FRPPDQGV�DUH�OLVWHG�DW�WKH�ERWWRP�RI�WKLV�DUWLFOH�

7KHQ�LI�,�ZDQW�WR�FHQWHU�D�WLWOH��RU�GDWH��RU�VRPH�RWKHU�KHDGLQJ�DW�WKH�WRS�RI�P\�DUWLFOH��RQ�OLQH������,�SXW
LQ�DQRWKHU�GRW�FRPPDQG�OLNH�WKLV���&(��UHPHPEHU�D�FDUULDJH�UHWXUQ�LV�UHTXLUHG�DW�WKH�HQG�RI�DOO�GRW
FRPPDQGV���,I�P\�WLWOH�LV�VD\�WKUHH�OLQHV�RI�W\SH��WKHQ�PDNH�WKDW�GRW�FRPPDQG�WKXVO\���&(��F�U��RWKHUZLVH
LW�ZLOO��FHQWHU��RQO\�RQH�OLQH��7KH�FHQWHULQJ�FRPPDQG�DW�WKH�WRS�RI�WKLV�DUWLFOH�ZDV���&(���EHFDXVH�RI�WKH
EODQN�OLQH�LQ�LW��7KH�OLQHV�\RX�ZLVK�FHQWHUHG�KDYH�WR�LPPHGLDWHO\�IROORZ�WKH�FHQWHULQJ�FRPPDQG�



The Cyc: Boston Computer Society Software Library

411

7KH�DXWRPDWLF�SDJH�OHQJWK�LV����OLQHV��7KLV�JLYHV�\RX�DERXW�VL[�EODQN�OLQHV�DW�WKH�WRS�DQG�ERWWRP�RI�\RXU
SDJH��DQG�RQO\�ILIW\�VRPH�DFWXDO�OLQHV�RI�W\SH��<RX�FDQ��ZLWK�D�GRW�FRPPDQG�FKDQJH�\RXU�SDJH�OHQJWK�ZLWK
WKLV����3/�����DV�,�GLG�LQ�OLQH������RI�WKLV�DUWLFOH���1RW�HQRXJK�URRP�LQ�������

7KHQ�\RX�VWDUW�W\SLQJ�\RXU�DUWLFOH��OHWWHU��ZKDWHYHU��,I�\RX�ZLVK�HDFK�SDUDJUDSK�WR�EH�LQGHQWHG��LW�WDNHV
DQRWKHU�GRW�FRPPDQG�RI���,1�QXPEHU���,I��DV�LQ�P\�VXJJHVWHG�PDUJLQ�VHWWLQJV�RI��/0����50������\RX
ZLVKHG�WR�LQGHQW�HDFK�SDUDJUDSK�ILYH�VSDFHV��WKH�FRPPDQG�ZRXOG�EH���,1����EHFDXVH�WKH�FRXQWLQJ�VWDUWV
DW�]HUR�RU�OHIW�HGJH�RI�WKH�SDSHU��,I�\RX�LQFOXGH�WKH�LQGHQW�FRPPDQG�ZLWK�RWKHUV�LQ�OLQH�������WKH�VHPLFRORQ
UHSODFHV�DOO�EXW�WKH�ILUVW�GRW��WKXV��/0����50�����,1�����<RX�PD\�SXW�PRUH�WKDQ�RQH�GRW�FRPPDQG�RQ�RQH
OLQH��RU�WKH�&RQWURO�FRPPDQGV��EXW�QHYHU�ERWK�RI�WKHP�RQ�WKH�VDPH�OLQH�

7KH�IXQ�SDUW�RI�D�ZRUG�SURFHVVRU�LV�WKH�FDSDELOLW\�RI�LQVHUWLQJ�RU�GHOHWLQJ�D�ZRUG�RU�DQ�HQWLUH�SKUDVH
ZLWKRXW�KDYLQJ�WR�UHW\SH�WKH�HQWLUH�SDJH�RU�DUWLFOH��$QRWKHU�IXQ�WKLQJ�LV�WKH�DELOLW\�WR�PRYH�D�VHQWHQFH�RU
DQ�HQWLUH�SDUDJUDSK�WR�DQRWKHU�SODFH�LQ�\RXU�ZRUN��7KLV�LV�DOO�GRQH�YHU\�VLPSO\��-XVW�SODFH�\RXU�FXUVRU
LQ�WKH�ODVW�VSDFH�EHIRUH�ZKHUH�\RX�ZLVK�WR�LQVHUW�DQRWKHU�ZRUG�DQG�SUHVV�WKH�FCTN�NH\�DQG�WKH�QXPEHU
2��7KLV�FDXVHV�HYHU\WKLQJ�EH\RQG�\RXU�FXUVRU�WR�PRYH�GRZQ�RQH�OLQH��WKHQ�W\SH�LQ�\RXU�QHZ�ZRUG�RU
VHQWHQFH�DQG�DIWHU�WKH�VSDFH�DW�WKH�HQG�RI�LW�SUHVV�WKH�CTRL�DQG�WKH�2��MXVW�RQFH��DQG�HYHU\WKLQJ�ZLOO�MXPS
EDFN�XS�WR�\RXU�FXUVRU��,I�\RX�DUH�QHDU�WKH�EHJLQQLQJ�RI�D�ORQJ�SDUDJUDSK�LW�WDNHV�D�OLWWOH�ORQJHU��D�FRXSOH
RU� WKUHH� VHFRQGV�� WR� UHIRUPDW� WKH�SDUDJUDSK�� WKDQ� LW�GRHV� LI� \RX�DUH�QHDU� WKH�ERWWRP�RI� WKDW� VDPH
SDUDJUDSK�³�'21
7�JHW�LPSDWLHQW�DQG�KLW�WKH�NH\V�DJDLQ��MXVW�ZDLW�D�FRXSOH�RI�VHFRQGV�

7R�PRYH�OHW
V�VD\�SDUDJUDSK�����LQWR�WKH����VSRW�LV�MXVW�DV�HDV\��)LUVW�ORRN�DW�SDUDJUDSK�����DQG�PDNH
D�QRWH��PHQWDO""��RI�WKH�OLQH�QXPEHUV�RQ�WKH�ILUVW�DQG�ODVW�OLQH��FCTN�DQG�0��]HUR��VKRZV�WKH�OLQH�QXPEHUV
RU�PRYHV�WKHP�RII�WKH�VFUHHQ��6XSSRVH�WKH\�ZHUH������DQG�������7KHQ�GHWHUPLQH�ZKDW�OLQH�QXPEHU�\RX
ZLVK�LW�WR�EH�DIWHU��/HW
V�VXSSRVH�LW�ZDV�������7KHQ�ZLWK�FCTN 9�JR�WR�WKH��FRPPDQG��OLQH��W\SH�M��IRU
0RYH��DQG�KLW�ENTER��7KHQ�W\SH�LQ����������������DQG�KLW�ENTER�DJDLQ��/RRN�DW�WKRVH�QXPEHUV�DQG
UHDG�WKH�LQVWUXFWLRQV�RQ�WKH�4XLFN�5HIHUHQFH�&DUG�IRU�029(�

�(6&�*�

7KDW�ODVW�RQH�WXUQHG��21��GRXEOH�SULQW�RQ�PRVW�GRW�PDWUL[�SULQWHUV��WKHUH�DUH�WZR�GLIIHUHQW�FRPPDQGV
WR�PDNH�QHDW�SULQWLQJ��7KH\�DUH�FDOOHG��HPSKDVL]HG��DQG��GRXEOH�VWULNH���<RX�FDQ
W�XVH��RQ�P\�SULQWHU�DW
OHDVW��WKH�HPSKDVL]HG�PHWKRG�ZKLOH�LQ�FRQGHQVHG�VL]H�RI�W\SH��%XW�,�FDQ�XVH�GRXEOH�VWULNH��7KH�GLIIHUHQFH
LV� EDVLFDOO\� WKLV�� %RWK� FRPPDQGV� SULQW� HDFK� OHWWHU� WZLFH�� EXW� LQ� WZR� GLIIHUHQW� ZD\V�� 2QH� RI� WKHP
�HPSKDVL]HG��PRYHV�WKH�KHDG�VOLJKWO\�WR�WKH�ULJKW�VR�WKDW�HDFK�OHWWHU�LV�D�OLWWOH�WKLFNHU��'RXEOH�VWULNH�MXVW
SULQWV�WKH�OLQH�WZLFH��,�WKLQN�HPSKDVL]HG�LV�VOLJKWO\�IDVWHU�WKDQ�GRXEOH�VWULNH��EXW�,
YH�QHYHU�WLPHG�HLWKHU
RI�WKHP��6LQFH�,�XVH�FRQGHQVHG�SULQWLQJ�DOPRVW�H[FOXVLYHO\��DQG�FDQ
W�XVH�HPSKDVL]HG��,�GRQ
W�ZRUU\�DERXW
LW��,QFLGHQWDOO\��\RX�PD\�HQWHU�WKHVH�FRPPDQGV�WKURXJKRXW�\RXU�DUWLFOH��<RX�MXVW�KDYH�WR�KDYH�WKHP�EHJLQ
DW�WKH�OHIW�PDUJLQ�RI�\RXU�ZRUN��$V�ORQJ�DV�\RX�EHJLQ�GRW�FRPPDQGV�ZLWK�D�SHULRG��DQG�WKH�FRQWURO
FRPPDQGV�ZLWK�CTRL U��DQG�HQG�GRW�FRPPDQGV�ZLWK�D�FDUULDJH�UHWXUQ��DQG�FRQWURO�FRPPDQGV�ZLWK
CTRL U�DQG�RU�D�FDSLWDO�OHWWHU��\RX
OO�EH�2�.��2QO\�WKLV�SDUDJUDSK�ZDV�XVLQJ��GRXEOH�VWULNH���ORRN�DW�WKH
GLIIHUHQFH�

�(6&�+�
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$Q�LQWHUHVWLQJ�IDFW�DERXW�PRVW�SULQWHUV�LV�WKDW�LW�QRW�RQO\�LQVHUWV�XQREWUXVLYH�VSDFHV�KHUH�DQG�WKHUH�WR
$'-867�HDFK�OLQH�WR�WKH�SUHGHWHUPLQHG�ULJKW�PDUJLQ��,7�35,176�(9(5<�27+(5�/,1(�)520�7+(
5,*+7�72�7+(�/()7�ZKLOH�GRLQJ�DOO�WKDW�),//,1*�DQG�$'-867,1*��,W�ZLOO�DOVR�FRUUHFWO\�QXPEHU
\RXU�SDJHV�LI�\RX�JLYH�LW�WKH�)2�FRPPDQG��ZKLFK�LV�DQRWKHU�GRW�FRPPDQG�

,� ILQG�RQFH� LQ�DZKLOH�� VRPH�RQH� FRPPDQG� �QHYHU� WKH� VDPH�RQH� WZLFH�� VHHPV� WR� IDOWHU�� -XVW� UHGR� LW�
VRPHWLPHV�,�WKLQN�VRPH�FRPPDQG�PXVW�EH�WKHUH�WKDW�LV�LQYLVLEOH��WKLV�LV�SRVVLEOH���VR�ZKHQ�\RX�UXQ�LQWR
DQ�XQH[SODLQDEOH�SUREOHP��JR�EDFN�WR�\RXU�IRUPDWWLQJ�FRPPDQG�OLQH�V��³�ZKLFK�DUH�XVXDOO\�OLQHV�����
DQG������³�SXW�WKH�FXUVRU�DW�WKH�HQG�RI�HDFK�RI�\RXU�FRPPDQGV�WKHQ�SUHVV�FCTN�DQG�1�DQG�KROG�WKHP
IRU�D�FRXSOH�RI�VHFRQGV�WR�GHOHWH�DQ\�SRVVLEOH�W\SLQJ�HUURUV�WKDW�SODFHG�VRPH�VRUW�RI��KLGGHQ��FRPPDQG�LQ
WKDW�OLQH�

$QRWKHU�JRRG�FRPPDQG�WR�OHDUQ�LV�WKH��22236��FRPPDQG��0HUHO\�&RQWURO�DQG�WKH�ILJXUH�RQH��7KLV
HOLPLQDWHV�RQO\�\RXU�ODVW�FKDQJH�MXVW�QRZ�W\SHG�LQ��DQG�UHWXUQV�\RXU�ZRUN�WR�LWV�IRUPHU�VHOI��KRSHIXOO\���

$QRWKHU�JRRG�KDELW�WR�JHW�\RXUVHOI�LQWR��LV��6$9,1*��\RXU�ZRUN�HYHU\�IHZ�PLQXWHV��RU�HYHU\�IHZ�SDJHV��
3RZHU�JOLWFKHV�GR�RFFXU�IURP�DQ\�SRZHU�FRPSDQ\��(LWKHU�VXUJHV��RU�VWXPEOHV��6RPHWLPHV�MXVW�DQ�HOHFWULF
PRWRU�LQ�\RXU�KRPH��UHIULJHUDWRU��HWF���NLFNLQJ�LQ�ZLOO�FDXVH�D�PRPHQWDU\�FKDQJH�LQ�WKH�SRZHU�VXSSOLHG
WR�\RXU�FRPSXWHU��\RX
YH�VHHQ�\RXU� OLJKWV� IOLFNHU���,I�\RX�VDYH�\RXU�ZRUN�HYHU\�RQFH� LQ�DZKLOH��\RX
VRPHGD\�ZLOO�EH�JODG�\RX�ZHUH�LQ�WKH�KDELW��(VSHFLDOO\�LI�\RX�KDYH�MXVW�SXW�LQ�WR�WKH�ZRUG�SURFHVVRU�D
�������ZRUG�VWRU\��7KH�SRZHU�JOLWFK�FRXOG�FDXVH�\RX�WR�ORVH�LW�DOO��,I�\RX�KDYH�EHHQ�VDYLQJ�LW�RQ�D�GLVN�
ZKHQ�WKDW�JOLWFK�RFFXUV�\RX�ZLOO�KDYH�DOO�EXW�D�VPDOO�SDUW�RI�LW�VDYHG��:KHQ�\RX�VDYH�VRPHWKLQJ�WR�D�GLVN�
WKHQ�FRPH�EDFN�WR�WKDW�VDPH�GLVN�DQG�VDYH�VRPHWKLQJ�HOVH�ZLWK�WKH�VDPH�QDPH��LW�UHSODFHV�WKH�ILUVW�LWHP
ZLWK� WKH� VHFRQG�� ,W�GRHV�QRW�EHFRPH� WZR� VHSDUDWH� LWHPV� RQ� WKH�GLVN��2I� FRXUVH�� LI� \RX�DUH� UHDOO\�D
ZRUU\�ZDUW��\RX�ZLOO�GR�WKH�VDYLQJ�RQ�WZR�GLVNV��DOWHUQDWLQJ�EDFN�DQG�IRUWK��MXVW�LQ�FDVH�WKDW�JOLWFK�FRPHV
ZKLOH�\RX�DUH�LQ�WKH�DFW�RI�VDYLQJ�\RXU�ZRUN�

:KHQ�\RX�ZLVK�WR�UHORDG�D�ILOH�IURP�D�GLVN�EDFN�LQWR�WKH�ZRUG�SURFHVVRU��LW
V�($6<��:KHQ�\RX�ILUVW�EULQJ
XS�WKH�ZRUG�SURFHVVRU�LQ�WKH�(GLWRU�PRGH��\RX�DUH�DXWRPDWLFDOO\�LQ�WKH�FRPPDQG�OLQH��-XVW�W\SH�/)��IRU
/RDG�)LOH��DQG�KLW�ENTER��WKHQ�W\SH�LQ�'6.���DQG�WKH�QDPH�\RX�JDYH�LW��WKHQ�KLW�ENTER�DJDLQ�DQG�ZDLW
D�IHZ�VHFRQGV�IRU�WKH�ZRUN�WR�EH�ORDGHG�LQWR�\RXU�FRPSXWHU�IURP�WKH�GLVN�

,I�\RX�ZDQW�D�URXJK�GUDIW�RI�\RXU�ZRUN�RQ�SDSHU��,�ILQG�LW�HDVLHU�WR�SURRI�WKDQ�RQ�WKH�VFUHHQ��MXVW�UHPRYH
\RXU�FRPPDQGV�IRU�GRXEOH�VWULNH�RU�HPSKDVL]LQJ�WR�FRQVHUYH�\RXU�SULQWHU�ULEERQ��,W�ZLOO�QRW�EH�VR�HDV\
WR� UHDG�� XQOHVV� \RXU� ULEERQ� LV� QHZ�� EXW� LW�ZLOO� EH� GRQH� IDVWHU�� DV�ZHOO� DV� QRW� XVLQJ� XS� ULEERQ� LQN
XQQHFHVVDULO\�
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,Q�WKH�ERRN�\RX�ZLOO�ILQG�WZR�PHWKRGV�RI�JRLQJ�WR�WKH�GLVN��WKHQ�WR�\RXU�SULQWHU��3ULQWLQJ�VKRXOG�EH�GRQH
IURP�WKH�GLVN��QRW�IURP�WKH�FRPSXWHU��<RX�ZLOO�ILQG�D�FRPPDQG�RI��3ULQW�)LOH���7KDW
V�QRW�WKH�RQH�,�XVH�
7KH�RQH�,�KDYH�EHFRPH�DFFXVWRPHG�WR�XVLQJ�PD\�WDNH�D�IHZ�VHFRQGV�ORQJHU��EXW�LW�LV�WKH�RQH�,�OHDUQHG�ILUVW�
DQG�,�KDYH�MXVW�VWXFN�ZLWK�LW��,W�LV�DV�IROORZV��$IWHU�,�KDYH�ILQLVKHG�W\SLQJ�P\�OHWWHU�RU�ZKDWHYHU��UHWXUQ
WR�WKH�FRPPDQG�OLQH�ZLWK�FCTN 9��WKHUH�W\SH�D�Q��IRU�4XLW��KLW�ENTER��WKHQ�S��IRU�6DYH��DQG�ENTER�
WKHQ�'6.��7(55<�RU�ZKDWHYHU�QDPH�,�ZDQW�WR�JLYH�WKH�ILOH�LQVWHDG�RI�7(55<��WKHQ�ENTER��,�XVXDOO\
XVH�D�VKRUW�WZR�RU�WKUHH�FKDUDFWHU�QDPH��,�KDYH�HYHQ�EHHQ�NQRZQ�WR�XVH�����RU�����RU�VRPHWKLQJ�OLNH�WKDW
�WKH�ILOH�QDPH�FDQQRW�EH�PRUH�WKDQ����FKDUDFWHUV�ORQJ��DQG�\RX�FDQ
W�KDYH�DQ\�VSDFHV�LQ�D�ILOH�QDPH��
7KHQ��DIWHU�WKH�ZRUN�JRHV�IURP�WKH�FRPSXWHU�WR�WKH�GLVN��\RX�FDQ�HLWKHU�SULQW�LW�QRZ�RU�VRPHWLPH�QH[W
ZHHN��7KH�FRPPDQG�WR�JR�WR�WKH�SULQWHU�DW�WKLV�SRLQW�LV�OLNH�WKLV��Q��IRU�4XLW��ENTER��WKHQ�E��IRU�([LW�
DQG� ENTER� DJDLQ�� 7KLV� WDNHV� \RX� EDFN� WR� WKH� PDVWHU� PHQX�� 7KLV� WLPH�� \RX� VHOHFW� ���� RU� 7+(
)250$77(5��$IWHU�LW�FRPHV�XS��\RX�KDYH�WR�W\SH�LQ�'6.���ILOHQDPH��DQG�KLW�ENTER��7KHQ�\RX�KDYH
WR�W\SH�LQ�WKH�FRPPDQG�WHOOLQJ�LW�WR�JR�IURP�WKH�GLVN�WR�WKH�SULQWHU��LQVWHDG�RI�WR�WKH�VFUHHQ���:LWK�WKH�XVH
RI�',6.2�RU�VRPH�VXFK�DVVHPEO\�ODQJXDJH�UHSDLU�SURJUDP��\RX�FDQ�LQVHUW�WKH�FRPPDQG�WR�\RXU�SULQWHU
VR�WKDW�LW�LV�D�GHIDXOW�MXVW�OLNH�DOO�WKH�RWKHU�VHOHFWLRQV�RQ�WKH�VFUHHQ��,W�LV�LQ��(',7$���RI�\RXU�7,�:ULWHU
GLVN���:LWKRXW�NQRZLQJ�ZKDW�NLQG�RI�SULQWHU�\RX�KDYH��,�FDQ
W�JLYH�H[DFWO\�WKH�FRUUHFW�FRPPDQG�KHUH��EXW
LW�ZLOO�EH�VRPHWKLQJ�OLNH�WKLV��3,2�RU�56����%$ �����/)��WKHQ�\RX�ZLOO�KDYH�ILYH�PRUH�FKRLFHV��PRVWO\
IRU�ZKLFK�\RX�ZLOO�MXVW�SUHVV�ENTER�IRU�HDFK�RI�WKHP��3HUKDSV�\RX�PLJKW�ZLVK�PRUH�WKDQ�RQH�FRS\��VR�RQ
WKH�FRUUHFW�RQH�\RX�ZRXOG�SXQFK�LQ�WKDW�QXPEHU��%H�VXUH�\RXU�SULQWHU�LV�WXUQHG��RQ��EHIRUH�KLWWLQJ�WKH
ODVW�ENTER�� �WKH� RQH� WKDW� VD\V� �3$86(�$7�(1'�2)� 7+(�3$*("�� EHFDXVH� \RX� ZLOO� EH� SULQWLQJ
LPPHGLDWHO\�

�/6��
�7KDW�RQH�FDXVHG�GRXEOH�VSDFLQJ

)RU�\RXU�SXUSRVHV��PDQXVFULSW�ZULWLQJ��\RX�ZLOO�ZDQW�LW�GRXEOH�VSDFHG��7KDW�LV�VLPSO\�D�GRW�FRPPDQG�RI
��/6�����/6�IRU�/LQH�6SDFLQJ�RI�FRXUVH���DQG�LI�\RX�ZDQW�LW�WULSOH�VSDFHG��MXVW�FKDQJH�WKH���WR�D����2U�RI
FRXUVH�XVH� LW� IRU�D�URXJK�GUDIW�RU�VRPH�VXFK��,
P�PRVWO\� MXVW�UDPEOLQJ�KHUH��WR�JLYH�WKLV�SDUWLFXODU
SDUDJUDSK�VRPH�OHQJWK��VR�WKDW�\RX�FDQ�VHH�GRXEOH�VSDFLQJ�DW�ZRUN��,�FDQ
W�VHHP�WR�WKLQN�RI�DQ\WKLQJ�HOVH
WR�VD\��VR�,�ZLOO�MXVW�HQG�LW�KHUH�

�/6

7KHUH�DUH�PDQ\��PDQ\�PRUH�FRPPDQGV�DYDLODEOH��VXFK�DV�PHUJLQJ�HLWKHU�SDUWV�RI�WZR�GLIIHUHQW�ILOHV��RU
PHUJLQJ�D�ZKROH�ILOH�LQWR�WKH�PLGGOH�RI�DQRWKHU��RU�SXWWLQJ�LQ�KHDGHUV�DW�WKH�WRSV�RI�HYHU\�SDJH��DQG�IRRWHUV
DW�WKH�ERWWRP��DOO�DXWRPDWLFDOO\��6XFK�WKLQJV�DV�SDJH�QXPEHUV��RU�UHTXLUHPHQWV�IRU�PDQXVFULSWV��HWF���EXW
WKRVH�FDQ�EH�IRXQG�DV�\RX�QHHG�HP�
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7KH�ZRUG�SURFHVVRU�GRHV�KDYH�D�FDSDFLW\�EH\RQG�ZKLFK�\RX�KDYH�WR�VDYH�\RXU�ZRUN�WR�GLVN��DQG�VWDUW�ZLWK
D� FOHDQ� VODWH�� ,W� LV� DSSUR[LPDWHO\�������� FKDUDFWHUV� LQFOXGLQJ�EODQNV�� ,�KDYH�RQO\� UXQ� LQWR� LW�ZKHQ
WUDQVIHUULQJ�D�ORQJ�VWRU\�WR�GLVN��,�ZDV�HQWHULQJ�D��������ZRUG�VWRU\��DQG�,�JRW��0(025<�)8//�6$9(
25�385*(��IODVKLQJ�DW�PH�DW�WKH�WRS�RU�FRPPDQG�OLQH�DIWHU�DERXW�������ZRUGV��,�ZLVK�LW�ZRXOG�ULQJ�D
EHOO�RU�VRPHWKLQJ���$W�WKDW�SRLQW��VDYH��\RXU�ZRUN�DQG�UHWLUH�WKDW�ILOH�QDPH��3HUKDSV�LQ�WKLV�DUWLFOH�,�DP
ZULWLQJ�IRU�\RX�,�ZLOO�UHDFK�WKDW�SRLQW�DJDLQ��5LJKW�QRZ�,�DP�W\SLQJ�RQ�OLQH�QXPEHU������,�WKLQN�LW�ZDV
DW�DERXW�OLQH�����SOXV��EXW�,�ZDV�XVLQJ����FROXPQ�ZLGWK�WKDW�WLPH�IRU�D�VSHFLDO�SURMHFW��,�WKLQN��WKDW�WKH
0(025<�)8//�WKLQJ�KDSSHQHG�WR�PH��<RX�ZLOO�MXVW�KDYH�WR�WULDO�DQG�HUURU�LW�IRU�\RXU�MRE��2I�FRXUVH��WKH
OHQJWK�FDQ127�EH�MXGJHG�MXVW�E\�WKH�OLQH�QXPEHUV�RQ�WKH�OHIW�VLGH�RI�\RXU�VFUHHQ��7KLQN�DERXW�ZKHWKHU
\RX�DUH�XVLQJ�RQO\�RQH�ZLQGRZ��RU�WZR��RU�WKH�PD[LPXP�RI�WKUHH��,�DP�XVLQJ�MXVW�RQH�ZLQGRZ�ZKLOH�,�GR
WKLV�ZRUN��DV�,�H[SODLQHG�HDUOLHU��VR�WKDW�ZLOO�PDNH�P\�FDSDFLW\�FRPH�PXFK�IDUWKHU�GRZQ�WKH�OLQH�QXPEHUV
WKDQ�LI�,�ZHUH�XVLQJ�DOO�WKUHH�ZLQGRZV�����FKDUDFWHUV��RU�FROXPQV��ZLGH��LQVWHDG�RI�WKH����,�DP�XVLQJ��,I
DQG�ZKHQ�WKH�0(025<�)8//�ELW�KDSSHQV�WR�\RX��UHPHPEHU�WKDW�ZKHQ�\RX�VDYH�LW�WKLV�WLPH�WR�D�GLVN�
WKHQ�IRU�3HWH
V�VDNH�GRQ
W�VDYH�WKH�QH[W�WLPH�WR�WKH�VDPH�ILOH�QDPH��,Q�RWKHU�ZRUGV��P\�QDPH�IRU�WKLV�ILOH
DW�WKH�PRPHQW�LV�7,�:5,7(5��,I�,�QHHG�WR�PDNH�D�QHZ�ILOH��LW�ZLOO�EHFRPH�7,�:5,7(5��

7KH�OLWWOH����SDJH�ERRNOHW�IURP�'U��%LOO�%URZQLQJ�LV�YHU\�JRRG��GRQ
W�LJQRUH�LW�ZKHQ�\RX�DUH�WU\LQJ�WR�OHDUQ
WKH�7,�:ULWHU�ZRUG�SURFHVVRU�������-HUVH\�$YHQXH�1RUWK��%URRNO\Q�3DUN��01��������3ULFH�MXVW�������DQG
ZRUWK�HYHU\�SHQQ\�

7KHUH�LV�DOVR�DYDLODEOH�LQ��IUHHZDUH��FLUFOHV�DQ�H[FHOOHQW�GLVN�FDOOHG��7.�:ULWHU��ZKLFK�ZDV�GRQH�E\�7RP
.QLJKW��WKXV�WKH��7.���,W�UHSODFHV�WKH�QHHG�IRU�D�FDUWULGJH�WR�KDYH�7,�:ULWHU�ZRUG�SURFHVVLQJ�FDSDELOLWLHV�
$V�IDU�DV�,�FDQ�WHOO��LW�GRHV�H[DFWO\�WKH�VDPH�WKLQJV�WKH�FDUWULGJH�GRHV��H[FHSW�IRU�6KRZ�'LUHFWRU\�³�ZKLFK
LV�LQFRQVHTXHQWLDO��DQG�ZRQ
W�JR�GLUHFW�IURP�WKH�(GLWRU�VWDJH�WR�WKH�)RUPDWWLQJ�VWDJH��<RX�FDQ�SUREDEO\
ILQG�LW�LQ�WKH�VDPH�OLEUDU\�\RX�REWDLQHG�WKLV�GLVN�IURP�

7KH�FRPPDQG�IRU�WKH�XQGHUVFRUH�LV�PHUHO\�WKH�DPSHUVDQG��SHIFT 7��DQG�LW�FDQ�EH�XVHG�DQ\ZKHUH��1RWH
HYHQ�LQ�WKH�PLGGOH�RI�WKH�ZRUG��FDQQRW���,I�\RX�ZDQW�WR�XQGHUOLQH�PRUH�WKDQ�RQH�ZRUG�\RX�KDYH�WR�FRQQHFW
WKHP�ZLWK�ZKDW�LV�FDOOHG�D�FDUHW��,W�LV�DERYH�WKH����RU�SHIFT 6��,I�\RX�ZLVK��WKH�$PSHUVDQG�FDQ�EH�SULQWHG
LQ�\RXU�ZRUN��EXW�QRW�WKH�FDUHW��0HUHO\�W\SH�LQ�WZR�DPSHUVDQGV�DQG�RQO\�RQH�RI�WKHP�ZLOO�EH�SULQWHG��	
	�	

%HOLHYH�PH��DOO�RI�WKLV�ZLOO�EHFRPH�HDV\�DQG�VHFRQG�QDWXUH�WR�D�JRRG�W\SLVW�LQ�D�YHU\�VKRUW�WLPH��%XW�LI�\RX
GRQ
W�XVH�LW�IRU�D�PRQWK�RU�WZR��\RX�ZLOO�ILQG�\RXUVHOI�JRLQJ�EDFN�DQG�EDFN�DQG�EDFN�WR�WKH�ELJ�ERRN�

7KDQNV�VR�PXFK�WR�'U��*X\�5RPDQR�IRU�KLV�DVVLVWDQFH�LQ�ZULWLQJ�WKLV�DUWLFOH��3OXV�KLV�HQRUPRXV�SDWLHQFH
ZLWK�P\�GXPE�TXHVWLRQV�RYHU�WKH�SDVW�IHZ�PRQWKV�ZKLOH�,�ZDV�OHDUQLQJ�WKH�7,�:ULWHU��$OVR�WR�+DO�:KLWH
DQG�WR�/DUU\�5RVHQEHUJ�IRU�WKHLU�LQYDOXDEOH�DVVLVWDQFH��$QG�WR�7HUU\�DQG�3DXO�$QGHUPDQ�IRU�WKHLU�GHVLUH
WR�KDYH�ZRUG�SURFHVVLQJ�FDSDELOLWLHV��ZKLFK�IRUFHG�PH�WR�ILQDOO\�ZULWH�WKLV�WKDW�KDG�EHHQ�QDJJLQJ�DW�PH
VR�ORQJ�
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CONTROL COMMANDS

***************************************************************************

ASCII
CODES FUNCTION FORMAT
________________________________________________________________________
0 Terminate Tabulation CTRL U, SHIFT 2, CTRL U
7 Sound the buzzer CTRL U, SHIFT G, CTRL U
===========================================================================
8 Backspace CTRL U, SHIFT H, CTRL U
9 Horizontal tabulation CTRL U, SHIFT I, CTRL U
===========================================================================
10 Line feed CTRL U, SHIFT J, CTRL U
11 Vertical tabulation CTRL U, SHIFT K, CTRL U
===========================================================================
12 Form feed CTRL U, SHIFT L, CTRL U
13 Carriage return CTRL U, SHIFT M, CTRL U
===========================================================================
14 Print enlarged characters CTRL U, SHIFT N, CTRL U
15 Print condensed characters CTRL U, SHIFT O, CTRL U
===========================================================================
17 Select printer CTRL U, SHIFT Q, CTRL U
18 Turn off condensed printing CTRL U, SHIFT R, CTRL U
===========================================================================
19 Disable printer CTRL U, SHIFT S, CTRL U
20 Turn off enlarged printing CTRL U, SHIFT T, CTRL U
===========================================================================
27 Escape CTRL U, FCTN R, CTRL U
27;48 Set line spacing 8 per inch CTRL U, FCTN R, CTRL U, 0
27;50 Set line spacing 6 per inch CTRL U, FCTN R, CTRL U, 2
===========================================================================
27;51 Set line spacing n/216 per inch CTRL U, FCTN R, CTRL U, 3,n
27;52 Turn Italic Character set on CTRL U, FCTN R, CTRL U, 4
===========================================================================
27;53 Turn Italic Character set off CTRL U, FCTN R, CTRL U, 5
27;56 Disable paper-end detector CTRL U, FCTN R, CTRL U, 8
===========================================================================
27;57 Select paper-end detector CTRL U, FCTN R, CTRL U, 9
27;65 Set line spacing(1/72 to 85/72 inch) CTRL U, FCTN R, CTRL U, A,n
===========================================================================
27;66 Set up 8 vertical tab pos. CTRL U, FCTN R, CTRL U, B
27;67 Set form length up to 127 lines CTRL U, FCTN R, CTRL U, C,n
===========================================================================
27;68 Set up to 12 horizontal tab positions CTRL U, FCTN R, CTRL U, D
27;69 Turn on emphasized printing CTRL U, FCTN R, CTRL U, E
===========================================================================
27;70 Turn off emphasized printing CTRL U, FCTN R, CTRL U, F
27;71 Turn on double printing CTRL U, FCTN R, CTRL U, G
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===========================================================================
27;72 Turn off double printing CTRL U, FCTN R, CTRL U, H
27;75 Turn on normal density graphic printing CTRL U, FCTN R, CTRL U, K
===========================================================================
27;76 Turn on dual density graphic printing CTRL U, FCTN R, CTRL U, L
27;77 Turn Elite mode ON CTRL U, FCTN R, CTRL U, M
===========================================================================
27;78 Set skip-over perforation CTRL U, FCTN R, CTRL U, N
27;79 Release skip-over perforations CTRL U, FCTN R, CTRL U, O
===========================================================================
27;80 Turn Elite mode OFF CTRL U, FCTN R, CTRL U, P
27;81 Set a column width CTRL U, FCTN R, CTRL U, Q
===========================================================================
27;82 Select 1 of 8 int'l char.sets CTRL U, FCTN R, CTRL U, R



The Cyc: Boston Computer Society Software Library

417

Disk 29.  More Printer Utilities

9HUVLRQ� $XWKRU�
5HTXLUHV��;% /DQJXDJH� 8SGDWHG����������

%DQQHU��*RWKLF��PXOWLSOH�FROXPQV��VLGHZD\V��SULQWHU�VHW�XSV��DQG�PRUH��$Q�H[WUHPHO\�XVHIXO�SULQWHU�GLVN�
3ULPDULO\�IRU�(SVRQ�DQG�FRPSDWLEOHV��6RPH�IRU�*HPLQL�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-PRINT
Sectors total           = 360
Sectors used            = 168
Sectors available       = 190
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       8 DIS/VAR 80   >022 007
002 >003 BANNER       20 PROGRAM    Y >029 019
003 >004 CLOCK         9 PROGRAM    Y >03c 008
004 >005 EPSON         7 PROGRAM    Y >044 006
005 >006 GEMINI       10 PROGRAM    Y >04a 009
006 >007 GOTHIC       49 INT/VAR254 Y >053 048
007 >008 LOAD         13 PROGRAM    Y >083 012
008 >009 PRINT        16 PROGRAM    Y >08f 015
009 >00a SIDEWYS/CH    9 PROGRAM    Y >09e 008
010 >00b SIDEWYS/SC    9 PROGRAM    Y >0a6 008
011 >00c SIDEWYSTXT   18 DIS/VAR 80 Y >0ae 017
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Disk 29. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3ULQW�8WLOLWLHV�'LVN

1RWHV�E\�-��3HWHU�+RGGLH

/2$'�DQG�&/2&.��7ZR�([WHQGHG�%$6,&�SURJUDPV�SXW�WRJHWKHU�E\�%LOO�:DOOEDQN�

%$11(5��3URJUDP�LQ�([WHQGHG�%$6,&�WR�SULQW�EDQQHUV�RQ�\RXU�SULQWHU��:LOO�ZRUN�ZLWK�DQ\�SULQWHU��%\
-LP�'UHVVHU�

(3621��3URJUDP�WR�VHW�XS�SULQWLQJ�FKDUDFWHULVWLFV�IRU�DQ�(SVRQ�RU�(SVRQ�FRPSDWLEOH�SULQWHU��%\�%LOO
:DOOEDQN�LQ�([WHQGHG�%$6,&�

*(0,1,��3URJUDP�LQ�([WHQGHG�%$6,&�WR�DOORZ�\RX�WR�GHVLJQ�DQG�GRZQORDG�FXVWRP�FKDUDFWHUV�WR�D
*HPLQL�SULQWHU��%\�-LP�3HWHUVRQ�RI�7LJHUFXE�6RIWZDUH�

*27+,&��3URJUDP�LQ�([WHQGHG�%$6,&�RI�XQNQRZQ�RULJLQ��$OORZV�\RX�WR�SULQW�LQ�D�IDQF\�*RWKLF�SULQW
VW\OH�RQ�(SVRQ�DQG�(SVRQ�FRPSDWLEOH�SULQWHUV�

35,17��3URJUDP�LQ�([WHQGHG�%$6,&�E\�-��3HWHU�+RGGLH�WR�DOORZ�\RX�WR�SULQW�LQ�PXOWLSOH�FROXPQV�WR
FUHDWH�QHZVOHWWHUV�DQG�WKH�OLNH��7KH�EHVW�PHWKRG�IRU�XVLQJ�WKLV�SURJUDP�LV�DV�IROORZV��&UHDWH�WH[W�ILOH�XVLQJ
7,�:ULWHU��5XQ�LW�WKURXJK�WKH�7,�:ULWHU�IRUPDWWHU�WR�VHW�WKH�WH[W�WR�WKH�GHVLUHG�FROXPQ�ZLGWK��VXFK�DV�����
7KHQ�JR�EDFN�LQWR�WKH�HGLWRU�DQG�UHPRYH�DOO�OLQH�IHHG�FKDUDFWHUV��&RQWURO�-��DV�WKHVH�PHVV�XS�WKH�35,17
SURJUDP��7KHQ�VDYH�WKH�ILOH�EDFN�WR�GLVN�XVLQJ�WKH�3)��SULQW�ILOH��RSWLRQ�������QRW�6DYH)LOH�DV�WKLV�VDYHV�WDEV
DQG�PDNHV�D�PHVV�DW�WKH�HQG�RI�WKH�ILOH��7KHQ�UXQ�35,17��,W
V�PXFK�HDVLHU�WKHQ�LW�VRXQGV�

6,'(:$<6��3URJUDP�E\�7RP�)UHHPDQ�ZKLFK�DOORZV�\RX�WR�SULQW�RXW�WH[W�VLGHZD\V�DFURVV�D�SDJH�
'RFXPHQWDWLRQ�LQ�ILOH�6,'(:<67;7�
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Disk 29. Contents of file SIDEWSYTXT

MAKE YOUR PRINTER PRINT SIDEWAYS!!

E\�7RP�)UHHPDQ

>6HH�7KH�&\F��$SSHQGL[��*HQLDO�75$9HO(5�IRU�WKH�FRQWHQWV�RI�WKLV�ILOH�³�(G�@
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Disk 30. Forth Pro grams #1

9HUVLRQ� $XWKRU��-RKQ�9RON
5HTXLUHV��($�DQG�)RUWK�'LVN /DQJXDJH��)RUWK 8SGDWHG�

&ROOHFWLRQ�RI�)RUWK�SURJUDPV�DQG�XWLOLWLHV��,QFOXGHV�JUDSKLFV��D�ZRUG�WR��GLV�DVVHPEOH��D�)RUWK�ZRUG��DQG
RYHU����RWKHUV�

dskdir. v2.0. 12-dec-96
Disk name               = FORTH    
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 0
Number of sides         = 0
Density                 = unknown

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 SCREENS     358 DIS/FIX128   >022 326 >003 031
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Disk 31. Forth Pro grams #2

9HUVLRQ� $XWKRU��-RKQ�9RON
5HTXLUHV��($�DQG�)RUWK�'LVN /DQJXDJH��)RUWK 8SGDWHG�

$QRWKHU�FROOHFWLRQ�RI�)RUWK�SURJUDPV��3ULPDULO\�JDPHV��$�JUHDW�ZD\�WR�OHDUQ�KRZ�WR�WUDQVODWH�IURP
%$6,&�WR�)RUWK�DQG�KRZ�WR�XVH�JUDSKLFV��LQFOXGLQJ�ELWPDS��LQ�)RUWK�

dskdir. v2.0. 12-dec-96
Disk name               = FORTH    
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 0
Number of sides         = 0
Density                 = unknown

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 SCREENS     358 DIS/FIX128   >022 326 >003 031
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Disk 32. Music Pro grams

9HUVLRQ� $XWKRU��-D\�*XLUOHR��RWKHUV
5HTXLUHV��;% /DQJXDJH��;% 8SGDWHG�

$�FROOHFWLRQ�RI�PXVLF�SURJUDPV�IURP�D�YDULHW\�RI�VRXUFHV�LQFOXGLQJ�-D\�*XLUOHR��6RPH�RI�WKH�EHVW�PXVLF
SURJUDPV�IRU�WKH�7,��0DQ\�ZLWK�JUDSKLFV�

dskdir. v2.0. 12-dec-96
Disk name               = MUSIC1-BCS
Sectors total           = 360
Sectors used            = 316
Sectors available       = 42
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00e -README       5 DIS/VAR 80   >14d 004
002 >00a BEETHOVEN    30 PROGRAM      >0f2 029
003 >003 CHORAL        8 PROGRAM      >03d 007
004 >004 FUGUE        45 PROGRAM      >044 044
005 >009 LUDWIG/MMM   17 PROGRAM      >0e2 016
006 >008 MOONLIGHT    49 PROGRAM      >0b2 048
007 >007 MORNING      42 PROGRAM      >089 041
008 >00b MUSIC-BOX    23 PROGRAM      >10f 022
009 >005 PRELUDE      14 PROGRAM      >070 013
010 >00d SCALE        17 PROGRAM      >13d 016
011 >00c TI-DEMO      25 PROGRAM      >125 024
012 >002 TOCATTA      28 PROGRAM      >022 027
013 >006 TRUMPET      13 PROGRAM      >07d 012
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Disk 32. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ�0$�������

0XVLF�'LVN���

1RWHV�E\�-��3HWHU�+RGGLH

&+25$/��)8*8(��75803(7��35(/8'(��)RXU�SURJUDPV�E\�-D\�*LXUOHR��$OO�UXQ�LQ�([WHQGHG�%$6,&
IURP�&+25$/�

%((7+29(1��0HGOH\�RI�WXQHV�E\�%HHWKRYHQ��:LWK�JUDSKLFV��,Q�([WHQGHG�%$6,&�

/8':,*�000��0XVLF�E\�%HHWKRYHQ�DORQJ�ZLWK�D�GHPR�RI�FUHDWLQJ�VSULWHV�XVLQJ�0LQL�0HPRU\�0RGXOH
E\�%LOO�:DOOEDQN�DQG�-RH�5DZOLQV�

0221/,*+7��%HHWKRYHQ
V�0RRQOLJKW�VRQDWD�ZLWK�ULYHU�JUDSKLFV��,Q�([WHQGHG�%$6,&�

0251,1*��0RUQLQJ�+DV�%URNHQ�E\�&DW�6WHYHQV��3URJUDP�E\�6DP�0RRUH��,Q�([WHQGHG�%$6,&��:LWK
JUDSKLFV�

086,&�%2;��3OD\V�0XVLF�%R[�'DQFHU��,Q�([WHQGHG�%$6,&�E\�&KDUOHV�(KQLQJHU�

72&$77$��$Q�LQFUHGLEOH�GHPR�RI�PXVLF�RQ�WKH�7,��:LWK�JUDSKLFV��,Q�([WHQGHG�%$6,&�

7,�'(02��'HPR�PXVLF�E\�7H[DV�,QVWUXPHQWV��1R�JUDSKLFV��%HWWHU�LQ�7,�%$6,&�

6&$/(��3URJUDP�WR�SOD\�DOO�W\SHV�RI�VFDOHV�LQ�DQ\�NH\�E\�'DYLG�7DXE��,Q�([WHQGHG�%$6,&�
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Disk 33. Music Pro grams #2

9HUVLRQ� $XWKRU��6DP�0RRUH�-U�
5HTXLUHV��;% /DQJXDJH��;% 8SGDWHG�

$QRWKHU�FROOHFWLRQ�RI�PXVLF�SURJUDPV�LQFOXGLQJ�)OLJKW�RI�WKH�%XPEOHEHH��:HVWHUQ�%RRJLH��DQG�%RDWVRQJ�
$OO�RI�WKHVH�SURJUDPV�KDYH�JUDSKLFV��0DQ\�DUH�DQLPDWHG�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-33
Sectors total           = 360
Sectors used            = 333
Sectors available       = 25
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       2 DIS/VAR 80   >022 001
002 >003 BEER/POLKA   35 PROGRAM      >023 034
003 >004 BOATSONG     27 PROGRAM      >045 026
004 >005 BOOGIE       26 PROGRAM      >05f 025
005 >006 BUMBLEBEE    43 PROGRAM      >078 042
006 >007 GODFATHER    37 PROGRAM      >0a2 036
007 >008 MAINSCREEN   17 PROGRAM      >0c6 016
008 >009 PIANO        30 PROGRAM      >0d6 029
009 >00a PUPPYTOWN    34 PROGRAM      >0f3 033
010 >00b RAINBOW      24 PROGRAM      >114 023
011 >00c SPACEMUSIC   23 PROGRAM      >12b 022
012 >00d STAR-TREK    35 PROGRAM      >141 034
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Disk 33. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

$OO�SURJUDPV�ZLOO�UXQ�LQ�([WHQGHG�%$6,&�

0DQ\�WKDQNV�WR�6DP�0RRUH�-U��ZKR�ZURWH�PRVW�RI�WKH�SURJUDPV�RQ�WKLV�GLVN�



7(;$6�,167580(176
+20(�&20387(5

426

Disk 34. Statistics and Sortin g

9HUVLRQ� $XWKRU��-RKQ�&OXORZ��'DYLG�5RPHU
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG�

6RUW�DOORZV�\RX�WR�VRUW�E\�WZR�VHSDUDWH�ILHOGV�DQG�WR�FKRRVH�EHWZHHQ�WZR�W\SHV�RI�VRUWV��67$7�LV�D�VHW�RI
VWDWLVWLFV�URXWLQHV�IRU�XVH�LQ�([WHQGHG�%$6,&�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-34
Sectors total           = 360
Sectors used            = 192
Sectors available       = 166
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       3 DIS/VAR 80   >022 002
002 >003 CHARA1        9 PROGRAM      >024 008
003 >004 DEMOFILE      3 DIS/VAR 80   >02c 002
004 >005 DOCUMENT     32 DIS/VAR 80   >02e 031
005 >006 SDEMO         4 PROGRAM      >04d 003
006 >007 STAT         23 DIS/FIX 80   >050 022
007 >008 STAT-DOC     31 DIS/VAR 80   >066 030
008 >009 STATSOURCE   54 DIS/VAR 80   >084 053
009 >00a UTIL1        33 PROGRAM      >0b9 032
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Disk 34. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

'RFXPHQWV�IRU�WKH�6257�XWLOLW\�FDQ�EH�IRXQG�LQ�WKH�'2&80(17�ILOH�

'RFXPHQWV�IRU�WKH�67$7�URXWLQHV�FDQ�EH�IRXQG�LQ�WKH�67$7�'2&�ILOH�

0DQ\�WKDQNV�WR�-RKQ�&OXORZ�DQG�KLV�1HZ�+RUL]RQV�8VHU�*URXS�IRU�WKHVH�DQG�WKHLU�RWKHU�ILQH�SURJUDPV�
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Disk 34. Contents of file DOCUMENT

TI-SORT UTILITY

2YHUYLHZ

7KLV�SURJUDP�FRQVLVWV�RI�WKH�IROORZLQJ�WRROV�IRU�WKH�PDQLSXODWLRQ�RI�',6�9$5����ILOHV�

����D�FKRLFH�RI�VLQJOH�RU�EL�OHYHO�DVFHQGLQJ�$6&,,�4XLFNVRUW�RU�6KHOOVRUW�URXWLQHV�RQ�XVHU�GHILQHG
SULPDU\�DQG�VHFRQGDU\�VRUW�ILHOGV�

����D�ORDGHU�URXWLQH�ZKLFK�UHDGV�WKH�',6�9$5����ILOH�LQWR�5$0��DQG

����D�VDYH�URXWLQH�ZKLFK�ZULWHV�WKH�ILOH�EDFN�WR�WKH�GLVN�RU�WR�D�SULQWHU�

:LWK�WKHVH�URXWLQHV�WKH�XVHU�FDQ�ORDG�DQ\�'LV�9DU����ILOH�RI�����UHFRUGV�RU�OHVV�LQWR�KLJK�5$0�WR�IRUP�D
VLPXODWHG��5$0�GLVN���$W�WKLV�SRLQW�HLWKHU�RI�WKH�WZR�VRUW�URXWLQHV�PD\�EH�FDOOHG��6KHOO�RU�4XLFNVRUW��7KH
FKRLFH�RI�VRUW�DOJRULWKP�GHSHQGV�RQ�WKH�DPRXQW�RI�VRUWLQJ�UHTXLUHG��:KHQ�WKH�ILOH�LV�DOUHDG\�QHDUO\�VRUWHG
�H�J���D�IHZ�QHZ�HQWULHV�KDYH�EHHQ�DSSHQGHG�WR�DQ�DOUHDG\�VRUWHG�ILOH���WKHQ�WKH�6KHOO�VRUW�ZLOO�EH�WKH�IDVWHU�
2Q�WKH�RWKHU�KDQG��ZKHQ�D�ILOH�LV�LQ�UDQGRP�RUGHU��H�J���WR�EH�VRUWHG�RQ�D�QHZ�NH\��WKHQ�WKH�4XLFNVRUW�ZLOO
EH�IDVWHU��7KHVH�FULWHULD�DSSO\�WR�HLWKHU�D�VLQJOH�RU�EL�OHYHO�VRUW��7KH�VRUWHG�ILOH�FDQ�WKHQ�EH�VDYHG�RQ�WKH
GLVN��XQGHU�D�QHZ�ILOH�QDPH�LI�GHVLUHG�

+DUGZDUH�5HTXLUHPHQWV

7,�6257�UHTXLUHV�WKH���N�PHPRU\�H[SDQVLRQ�DQG�RQH�GLVN�GULYH�

6RIWZDUH�5HTXLUHPHQWV

7,�6257�UHTXLUHV�HLWKHU�WKH�7,�:ULWHU�RU�(GLWRU�$VVHPEOHU�FRPPDQG�PRGXOH�RU�WKH�7.�:ULWHU�ORDGHU
SDFNDJH�IRU�7,�:ULWHU�

&UHDWLQJ�D�7,�6257�8WLOLW\�)LOH

)LOHV�PD\�EH�FUHDWHG�ZLWK�7,�:ULWHU��(GLWRU�$VVHPEOHU�RU�DQ\�SURJUDP�WKDW�FUHDWHV�',6�9$5����ILOHV��7KH
VRUW�URXWLQHV�UHIHUHQFH�D��ILHOG��RQ�HDFK�UHFRUG��$�ILHOG�LV�D�JURXS�RI�FRQVHFXWLYH�E\WHV�UHIHUUHG�WR�E\�E\WH
SRVLWLRQ�ZLWKLQ�WKH�UHFRUG��7KH�ILUVW�E\WH�LQ�D�UHFRUG�LV�E\WH���DQG�WKH�ODVW�E\WH�LV�E\WH�����,I��IRU�H[DPSOH�
WKH��ODVW�QDPH��HQWU\�RI�DQ�DGGUHVV�OLVW�ZHUH�SODFHG�LQ�WKH�ILUVW����E\WHV�RI�HDFK�UHFRUG�WKHQ�WKDW�ILHOG
ZRXOG�EH�UHIHUHQFHG�E\�WKH�EHJLQQLQJ�E\WH���DQG�HQGLQJ�E\WH�����7R�VRUW�FRUUHFWO\��DOSKD�ILHOGV�VKRXOG�EH
OHIW�MXVWLILHG�DQG�QXPHULF�ILHOGV�VKRXOG�EH�ULJKW�MXVWLILHG��'DWHV�PXVW�EH�HQWHUHG�LQ�<HDU�0RQWK�'D\�IRUPDW
WR�VRUW�FRUUHFWO\��)RU�LQVWDQFH�
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 1234567890123456789012345678901234
Clark Mary F 38 46/01/15
Hennessy Herbert M 5 80/11/29
Clown Bozo ? 25 60/04/11

,Q�WKLV�H[DPSOH��ODVW�QDPH�LV�ILHOG�������ILUVW�QDPH�LV�������DQG�VH[�LV��������7KHVH�WKUHH�ILHOGV�DUH�OHIW
MXVWLILHG�EHFDXVH�WKH\�ZLOO�EH�VRUWHG�DV�DOSKD�ILHOGV��$JH�LV�ILHOG��������7KLV�ILHOG�ZLOO�EH�VRUWHG�DV�D�QXPEHU
VR�LW�LV�ULJKW�MXVWLILHG��%LUWK�GDWH�LV�ILHOG��������%HFDXVH�WKLV�ILHOG�ZLOO�EH�VRUWHG�DV�D�GDWH��LW�LV�H[SUHVVHG
LQ�\HDU�PRQWK�GD\�IRUPDW�ZLWK�LQGLYLGXDO�HQWULHV�ULJKW�MXVWLILHG�

/RDGLQJ�7,�6257�8WLOLW\

7,�6257�LV�D�SURJUDP�ILOH��QDPHG�87,/���WKDW�PD\�EH�ORDGHG�DQG�UXQ�ZLWK�RSWLRQ���IURP�WKH�7,�:ULWHU
PHQX�RU�RSWLRQ���IURP�WKH�(GLWRU�$VVHPEOHU�PHQX��7R�ORDG�7,�6257�ZLWK�WKH�XWLOLW\�ORDG�VHOHFWLRQ�LQ
7.�:ULWHU�\RX�PXVW�PDNH�FHUWDLQ�WKDW�7,�6257�LV�QDPHG�87,/��RQ�D�GLVN�LQ�GULYH���WKDW�DOVR�KDV�WKH
&+$5$��ILOH�RQ�LW��2QFH�7,�6257�KDV�ORDGHG�\RX�ZLOO�EH�SUHVHQWHG�ZLWK�WKH�7,�6257�PHQX�

1. TO LOAD FILE
2. SAVE FILE
3. QUICK SORT
4. SHELL SORT

$UURZ�NH\V��IXQFWLRQ�'(/��,16��(5$6(�DQG�%$&.�DUH�HQDEOHG�LQ�7,�6257�

/2$'�),/(

7R�ORDG�D�ILOH�VHOHFW�RSWLRQ���DQG�DW�WKH�SURPSW�HQWHU�D�OHJDO�GLVN�ILOH�QDPH��H�J��'6.��'(02),/(���7KH
RWKHU�7,�6257�PHQX�FKRLFHV�DUH�127�HQDEOHG�XQWLO�D�VXFFHVVIXO�ORDG�ILOH�KDV�EHHQ�FRPSOHWHG�

6$9(�),/(

7R�VDYH�D�ILOH�VHOHFW�RSWLRQ���DQG�DW�WKH�SURPSW�HQWHU�D�OHJDO�GLVN�RU�SULQWHU�ILOH�QDPH��7KH�SULQWHU
VSHFLILFDWLRQ�PD\�EH�IRU�HLWKHU�D�VHULDO�RU�SDUDOOHO�VHWXS�
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48,&.�RU�6+(//�6257

$�FKRLFH�RI�PHQX�RSWLRQV���RU���FKRRVHV�WKH�W\SH�RI�VRUWLQJ�DOJRULWKP�\RX�ZLVK�WR�XVH��:LWK�HLWKHU�FKRLFH
\RX�DUH�VKRZQ�WKH�FXUUHQW�ILUVW�UHFRUG�LQ�WKH�ILOH�DORQJ�ZLWK�DQ�LQGLFDWRU�VFDOH�RI�E\WH�SRVLWLRQ��(QWHU�WKH
EHJLQQLQJ�DQG�HQGLQJ�E\WH�SRVLWLRQV�RI�WKH�SULPDU\�VRUW�ILHOG�ILUVW�IROORZHG�E\�WKH�EHJ��LQQLQJ�DQG�HQGLQJ
SRVLWLRQV�IRU�WKH�VHFRQGDU\�VRUW�ILHOG��,I�\RX�OHDYH�WKH�EHJLQQLQJ�VHFRQGDU\�SRVLWLRQ�EODQN�D�RQH�OHYHO�VRUW
EDVHG�RQ�WKH�E\WH�SRVLWLRQV�LQ�WKH�SULPDU\�ILHOG�ZLOO�EH�H[HFXWHG��)RU�LQVWDQFH�LQ�RXU�DERYH�H[DPSOH�ILOH�
D�WZR�OHYHO�VRUW�RI�ILUVW�QDPH�ZLWKLQ�ODVW�QDPH�ZRXOG�EH�HQWHUHG�DV�E\WH�SRVLWLRQV���DQG����IRU�WKH�SULPDU\
VRUW�DQG�E\WH�SRVLWLRQV����DQG����IRU�WKH�VHFRQGDU\�VRUW��7KH�HQGLQJ�E\WH�SRVLWLRQV�PXVW�EH�JUHDWHU�WKDQ
WKH�EHJLQQLQJ�E\WH�SRVLWLRQV��7KH�SULPDU\�DQG�VHFRQGDU\�VRUW�ILHOGV�PXVW�QRW�RYHUODS�DQG�WKH�FRPELQDWLRQ
RI�WKH�WZR�ILHOGV�PXVW�QRW�H[FHHG����E\WHV��<RX�PD\�VRUW�RQ�D�ILHOG�RI�D�VLQJOH�E\WH��:KLOH�WKH�VRUW�LV
ZRUNLQJ�WKH�ZRUG�
:25.,1*
�DORQJ�ZLWK�D�IODVKLQJ�FXUVRU�ZLOO�EH�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�
$� VRUW� RI� WKH�PD[LPXP����� UHFRUGV� RQ� WKH� IXOO� ���E\WH� OHQJWK�PD\� WDNH�DSSUR[�� ��� VHFRQGV��8SRQ
FRPSOHWLQJ�WKH�VRUW�7,�6257�ZLOO�UHWXUQ�WR�LWV
�PDLQ�PHQX�

',6.�&217(176

87,/� 7,�6257�SURJUDP�
'2&80(17 'RFXPHQWDWLRQ�ILOH
'(02),/( 'HPRQVWUDWLRQ�ILOH�RI����UHFRUGV
&+$5$� &KDUDFWHU�VHW�ILOH�UHTXLUHG�IRU�7.�:ULWHU

$''5(66�,148,5,(6�72�

'DYLG�5��5RPHU
����(DUO�6W�
:DOEULGJH��2K�������

&RS\ULJKW������'DYLG�5��5RPHU�DQG�-RKQ�&OXORZ
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Disk 34. Contents of file STAT-DOC

Extended BASIC A/L Routines. New Horizons Users Group

67$7,67,&6

7KLV�URXWLQH�LV�SURYLGHG�E\�1HZ�+RUL]RQV�8VHUV�*URXS�XSGDWLQJ�WKH�SURFHGXUHV�SURYLGHG�RQ�WKH�([WHQGHG
%$6,&�$�/�GLVN��7KHUH�DUH�QR�UHVWULFWLRQV�UHJDUGLQJ�LWV�GLVWULEXWLRQ��KRZHYHU��ZH�DVN�WKDW�WKH�DXWKRU�DQG
VRXUFH�EH�DFNQRZOHGJHG�

67$7�³��-��&OXORZ�

7KLV�URXWLQH�FDOFXODWHV�FRUUHODWLRQ��3HDUVRQ�3URGXFW�0RPHQW��DQG�YDULDQFH���FRYDULDQFH�PDWULFHV�IRU�UDZ
GDWD�LQSXW��,Q�DGGLWLRQ��D�VHSDUDWH�PDWUL[�RI�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�LV�FRPSXWHG�

5HWXUQ�YDOXHV�DUH�SDVVHG�WR�WKH�([W��%$6,&�SURJUDP�YLD�WZR�DUUD\V��7KH�ILUVW�LV�1�;�1�DQG�WKH�VHFRQG��
;�1�ZKHUH�1�LV�WKH�QXPEHU�RI�YDULDEOHV��'DWD�DUH�SDVVHG�WR�WKH�DVVHPEO\�ODQJXDJH�URXWLQH�E\�H[HFXWLQJ
D�&$//�/,1.�VWDWHPHQW�IRU�HDFK�REVHUYDWLRQ�RU�FDVH��7KH�GDWD�DUH�FRQWDLQHG�LQ�D�RQH�GLPHQVLRQ�DUUD\
'�1��ZLWK�1�EHLQJ�WKH�QXPEHU�RI�YDULDEOHV�

)LUVW�WKH�67$7�URXWLQHV�PXVW�EH�ORDGHG��7KLV�LV�GRQH�ZLWK�WKH�VWDWHPHQWV�

100 CALL INIT
110 CALL LOAD("DSK1.STAT")

237,21�%$6(���PXVW�EH� LQ�HIIHFW�DQG�WKH�DUUD\V�PXVW�EH�',0HQVLRQHG�IRU�WKH�SURSHU�QXPEHU�RI
YDULDEOHV��,I�D�VWXG\�PHDVXUHG�IRXU�WUDLWV�RQ�VHYHUDO�SHUVRQV�

120 OPTION BASE 1
130 DIM A(4,4),B(2,4),D(4)

%HIRUH�DQ\�GDWD�DUH�HQWHUHG��WKH�DUUD\V�DQG�LQWHUQDO�REVHUYDWLRQ�FRXQWHU�PXVW�EH�LQLWLDOL]HG��7KLV�LV�GRQH
ZLWK�WKH�VWDWHPHQW�

140 CALL LINK("INIT",A(,),B(,))

(UURUV�PDGH�LQ�WKH�',0�VWDWHPHQW�ZLOO�EH�UHSRUWHG�XSRQ�H[HFXWLRQ�RI�WKH�VWDWHPHQW�

'DWD�DUH�HQWHUHG�ZLWK�WKH�&$//�/,1.�

300 CALL LINK("ENTER",D(),A(,),B(,))

7KLV�VWDWHPHQW�UHWXUQV�WKH�UXQQLQJ�VXP�RI�HDFK�YDULDEOH�LQ�%�����DQG�WKH�VXP�RI�;A��DQG�;<�LQ�WKH
XSSHU�ULJKW�RI�DUUD\�$�����7KH�([W��%$6,&�SURJUDP�PD\�REWDLQ�GDWD�IURP�DQ\�,�2�GHYLFH���NH\ERDUG��GLVN�
HWF�
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$IWHU�DOO�RI�WKH�REVHUYDWLRQV�KDYH�EHHQ�HQWHUHG��WKH�VWDWLVWLFV�DUH�FDOFXODWHG�ZLWK�WKH�VWDWHPHQW�

400 CALL LINK("CALC",A(,),B(,))

7KLV�VWDWHPHQW�UHWXUQV�WKH�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�LQ�%�����DQG�%������UHVSHFWLYHO\��,W�UHWXUQV�WKH
YDULDEOH�LQWHUFRUUHODWLRQV�LQ�WKH�ORZHU�OHIW�RI�$�����WKH�FRYDULDQFH�YDOXHV�LQ�WKH�XSSHU�ULJKW�RI�$����DQG�WKH
YDULDQFHV�RQ�WKH�GLDJRQDO��1���ZHLJKWLQJ�LV�XVHG�IRU�DOO�VWDWLVWLFV�

,I�SUHGLFWLRQ�HTXDWLRQV�DUH�GHVLUHG��WKH\�PD\�UHDGLO\�EH�REWDLQHG�IURP�WKH�VWDWLVWLFV�UHWXUQHG��*LYHQ�D
SUHGLFWLYH�UHODWLRQ�RI�WKH�IRUP�<� �P;���N��ZKHUH�YDOXHV�RI�<�DUH�WR�EH�SUHGLFWHG�JLYHQ�YDOXHV�RI�;��WKHQ
P� �U�6\�6[��ZKHUH�U�LV�WKH�FRUUHODWLRQ�FRHIILFLHQW�DQG�6\�DQG�6[�DUH�WKH�VWDQGDUG�GHYLDWLRQV�RI�WKH
YDULDEOHV��DQG�N� �<��P;��ZKHUH�<��DQG�;��DUH�WKH�PHDQV�RQ�<�DQG�;�

DISASSEMBLER — (Texas Instruments) (m od. J. Clulow)

*LYHQ� D� VWDUWLQJ� DQG� HQGLQJ� DGGUHVV� LQ� KH[DGHFLPDO�� WKH� SURJUDP� GHWHUPLQHV� DVVHPEO\� ODQJXDJH
HTXLYDOHQWV�RI�PDFKLQH�FRGH��2Q�SDVV�RQH�WKH�UHVXOW�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�DQG�RSWLRQDOO\�WUDQVIHUUHG
WR�GLVN�RU�SULQWHU��7KH�OHIW�FROXPQ�FRQWDLQV�WKH�KH[�PHPRU\�ORFDWLRQ�LQ�ZKLFK�WKH�LQVWUXFWLRQ�VWDUWV��7KLV
LV�IROORZHG�E\�WKH�FRUUHVSRQGLQJ�DVVHPEO\�ODQJXDJH�PQHPRQLFV�DQG�RSHUDQGV��7KH�ODVW�FROXPQ�FRQWDLQV
WKH�ILUVW�ZRUG�RI�PDFKLQH�FRGH�DW�WKH�DGGUHVV�

$�VHFRQG�SDVV�RSWLRQ�ZDV�DGGHG�WR�WKLV�SURJUDP�LQ�ZKLFK�ODEHOV�DUH�LQVHUWHG�LQ�WKH�RXWSXW��8S�WR����
ODEHOV�DUH�DYDLODEOH��$����$�� ����=����7KLV�DOORZV�HDVLHU�PRGLILFDWLRQ�RI�RXWSXW�IRU�UH�DVVHPEO\� LI� WKH
REMHFWLYH�LV�WR�SURGXFH�UHORFDWHDEOH�FRGH��+RZHYHU��LW�LV�XQOLNHO\�WKDW�GLVDVVHPEOHG�FRGH�ZLOO�UH�DVVHPEOH
ZLWKRXW�HUURU��,I�DQ�RSHUDQG�LV�LQ�WKH�UDQJH�RI�DGGUHVVHV�WR�EH�GLVDVVHPEOHG�EXW�LI�LW�GRHV�QRW�UHSUHVHQW
WKH�ILUVW�ZRUG�RI�DQ�LQVWUXFWLRQ��WKHQ�LW�ZLOO�EH�BBBBB�DQ�XQGHILQHG�V\PERO��$IWHU�WKH�ILUVW�DWWHPSW�DW
DVVHPEO\��LW�LV�DQ�HDV\�PDWWHU�WR�HGLW�WKH�VRXUFH�ILOH��DQG�PDNH�WKH�QHFHVVDU\�RSHUDQG�FKDQJHV�IURP�WKH
PDFKLQH�FRGH�LQ�WKH�FRPPHQW�ILHOG�

,W�LV�IRU�WKLV�UHDVRQ�WKDW�WKH�SURJUDP�ZDV�DOVR�PRGLILHG�WR�RXWSXW�IXOO�PDFKLQH�FRGH�LQ�DGGLWLRQ�WR�WKH
VWDUWLQJ�DGGUHVV�LQ�ERWK�SDVVHV�DQG��LQ�WKH�ULJKW�FROXPQ��DQ\�GLVSOD\DEOH�$6&,,�FKDUDFWHUV�DUH�SULQWHG�³
QRQ�GLVSOD\DEOH�FKDUDFWHUV�DUH�LQGLFDWHG�ZLWK�DQ�DVWHULVN��

7KUHH�REMHFW�SURJUDPV�DUH�SURYLGHG�IRU�YDULRXV�FRQILJXUDWLRQV��0LQL�0HPRU\��00',6���([WHQGHG�%$6,&
�;%',6���DQG�(GLWRU�$VVHPEOHU��(�$',6���,Q�WKH�(�$�RU�0LQL�0HPRU\�FDVHV��WKH�DSSURSULDWH�REMHFW�ILOH
VKRXOG�EH�ORDGHG�ZLWK�WKH�/2$'�$1'�581�RSWLRQ�DQG�H[HFXWHG�ZLWK�WKH�SURJUDP�QDPH�67$57��:LWK
([WHQGHG�%$6,&�WKH�ORDG�VHTXHQFH�LV�

CALL INIT
CALL LOAD("DSK1.DSRLNK","DSK1.XBDIS")
CALL LINK("START")
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7KH�VRXUFH�SURJUDP�LV�',6$660�6��:KHQ�DVVHPEOHG��WKLV�YHUVLRQ�\LHOGV�WKH�0LQL�0HPRU\�REMHFW�ILOH��7KH
VRXUFH�FRGH�FRQWDLQV�IXOO�LQVWUXFWLRQV�IRU�SURGXFLQJ�WKH�([W�%$6,&�DQG�(�$�YHUVLRQV�LI�UHTXLUHG�

7KH�00',6�YHUVLRQ�ZLOO�ILW�LQ�WKH�0LQL�0HPRU\��,W�FDQ�WKHQ�EH�XVHG�WR�GLVDVVHPEOH�SURJUDPV�ORDGHG�LQWR
WKH�PHPRU\�H[SDQVLRQ��)LUVW�LQLWLDOL]H�WKH�0LQL�0HPRU\��7KHQ�LQ�7,�%$6,&�HQWHU�WKH�VWDWHPHQW�

CALL LINK(28706,0,0,0,0,0,0,0,0)

1RZ�ORDG�WKH�SURJUDP�ZLWK�WKH�/2$'�$1'�581�RSWLRQ��)LQDOO\��HQWHU�WKH�7,�%$6,&�VWDWHPHQW�

CALL LINK(28706,160,0,255,224,32,0,63,255)

7KH�ILUVW�&$//�/,1.�IRUFHV�WKH�ORDGHU�WR�ORDG�00',6�LQWR�WKH�0LQL�0HPRU\�PRGXOH��DQG�WKH�VHFRQG
&$//�/,1.�UHVWRUHV�WKH�SRLQWHUV�XVHG�E\�WKH�ORDGHU�WR�DOORZ�VXEVHTXHQW�FRGH�WR�JR�LQWR�WKH���.�PHPRU\
H[SDQVLRQ�XQLW�
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Disk 34. Contents of file STATSOURCE

****************************************
*
* CORRELATIONAL STATISTICS ROUTINE
*
* Calculates Pearson Correlations
*            Variances
*            Covariances
*            Means
*            Standard Deviations
*
* By J. Clulow - New Horizons
*
****************************************
*
       DEF  INIT,ENTER,CALC
ARG    EQU  >835C
FAC    EQU  >834A
STATUS EQU  >837C
FADD   EQU  >0D80
FSUB   EQU  >0D7C
FDIV   EQU  >0FF4
FMUL   EQU  >0E88
FCOMP  EQU  >0D3A
VMBR   EQU  >202C
XMLLNK EQU  >2018
NUMREF EQU  >200C
NUMASG EQU  >2008
ERR    EQU  >2034
BADVAL EQU  >1E14
H1     DATA >0102
ONE    DATA >4001,>0000,>0000,>0000
NCASES DATA >0000,>0000,>0000,>0000
SAVE   DATA 0
MAXDIM DATA 0
WS     BSS  32
BUF    BSS  8
XBUF   BSS  8
*
****************************************
*
* ARRAY INITIALIZATION ROUTINE
*
* CALL LINK("INIT",A(,),B(,))
*
* WHERE A(,) IS AN N X N ARRAY
*       B(,) IS AN 2 X N
*
*       WITH N = # VARIABLES
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*---------------------------------------
*
* R5 = MAX N DIMENSION 1st
* R6 = MAX N DIMENSION 2nd
* R7 = MAX D DIMENSION (2)
* R8 = MAX N DIMENSION 3rd
*
****************************************
*
INIT   MOV  R11,@SAVE
       LWPI WS
       LI   R0,16      1 * 8 + 8
       BL   @GTDIM
       MOV  @BUF,R5
       MOV  @BUF+2,R6
       LI   R0,24      2 * 8 + 8
       BL   @GTDIM
       MOV  @BUF,R7
       MOV  @BUF+2,R8
       C    R5,R6
       JNE  BADDIM
       C    R5,R8
       JNE  BADDIM
       CI   R7,2
       JNE  BADDIM
       JMP  OKDIM
BADDIM LI   R0,BADVAL
       SWPB R0          BAD SUBSCRIPT
       BLWP @ERR
OKDIM  CLR  R0
       MOV  R0,@FAC     CLEAR FAC
       MOV  R0,@FAC+2
       MOV  R0,@FAC+4
       MOV  R0,@FAC+6
       LI   R1,FAC
       LI   R2,NCASES   INIT. NCASES
       BL   @TRANSF
       MOV  R5,@MAXDIM  SAVE MAX DIM
       LI   R0,1
       LI   R1,1
       MOV  R6,R2
       MOV  R5,R3
       BL   @ERASE      ERASE 1ST ARRAY
       LI   R0,1
       LI   R1,2
       MOV  R8,R2
       MOV  R7,R3
       BL   @ERASE      ERASE 2ND ARRAY
       B    @RTN
****************************************
*
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* DATA ENTRY ROUTINE
*
* CALL LINK("ENTER",D(),A(,),B(,))
*
* WHERE D()  DATA ARRAY OF DIM N
*       A(,) VAR/COVAR MATRIX DIM N X N
*       B(,) MEAN,SD MATRIX 2 X N
*
*---------------------------------------
*
* R5  NUMBER OF VARIABLES
* R10 I COUNTER - COLUMNS
* R9  J COUNTER - ROWS
*
****************************************
*
ENTER  MOV  R11,@SAVE
       LWPI WS
       MOV  @MAXDIM,@MAXDIM CHECK INIT
       JEQ  ERDIM
       LI   R0,16           1ST PARAM.
       BL   @GTDIM
       MOV  @BUF,R5
       C    R5,@MAXDIM   CHECK vs INIT
       JGT  ERDIM
       JMP  DIMOK
ERDIM  LI   R0,BADVAL
       SWPB R0           BAD SUBSCRIPT
       BLWP @ERR
DIMOK  LI   R1,NCASES
       LI   R2,FAC
       BL   @TRANSF
       LI   R1,ONE
       LI   R2,ARG
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FADD
       LI   R1,FAC
       LI   R2,NCASES
       BL   @TRANSF
       LI   R10,1     I = 1 TO R5
ENTST  MOV  R10,R9    J = I TO R5
       MOV  R10,R0    Ith ELEMENT
       LI   R1,1      DATA ARRAY
       BLWP @NUMREF
       LI   R1,FAC
       LI   R2,ARG    PUT X(I,J) IN ARG
       BL   @TRANSF
       LI   R1,FAC
       LI   R2,BUF    MAKE COPY IN BUF
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       BL   @TRANSF
       MOV  R10,R0    Ith ELEMENT
       LI   R1,3      SUM/MEAN ARRAY
       BLWP @NUMREF
       BLWP @XMLLNK
       DATA FADD      ADD TO SUM
       BLWP @NUMASG   PUT BACK IN SUM
ELOOP1 LI   R1,BUF    RELOAD X(I,J)
       LI   R2,ARG    INTO ARG
       BL   @TRANSF
       MOV  R9,R0     Jth ELEMENT
       LI   R1,1      DATA ARRAY
       BLWP @NUMREF
       BLWP @XMLLNK
       DATA FMUL      PRODUCT
       LI   R1,FAC
       LI   R2,ARG    COPY TO ARG
       BL   @TRANSF
       MOV  R9,R0     Jth ELEMENT
       MOV  R10,R1  -- ADJ FOR COL --
ELOOP2 DEC  R1
       JEQ  ENEXT1    R0 IS ELEMENT
       A    R5,R0     IN SS/SP ARRAY
       JMP  ELOOP2
ENEXT1 LI   R1,2      SS/SP ARRAY
       BLWP @NUMREF
       BLWP @XMLLNK
       DATA FADD
       BLWP @NUMASG   PUT IT BACK SS/SP
       INC  R9
       C    R9,R5
       JGT  ENEXT2
       JMP  ELOOP1    NEXT J
ENEXT2 INC  R10
       C    R10,R5
       JGT  NRET
       JMP  ENTST     NEXT I
NRET   B    @RTN      BACK TO BASIC
*
****************************************
*
* CALCULATION ROUTINE
*
* CALL LINK("CALC",A(,),B(,))
*
* WHERE A(,) IS VAR/COVAR MATRIX
*       B(,) IS MEAN/SD MATRIX
*
**********************************
*
CALC   MOV  R11,@SAVE
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       LWPI WS
       MOV  @MAXDIM,@MAXDIM CHECK INIT
       JEQ  DERROR
       LI   R0,16           1ST PARAM.
       BL   @GTDIM
       MOV  @BUF,R5
       C    R5,@MAXDIM   CHECK vs INIT
       JNE  DERROR
       LI   R1,NCASES
       LI   R2,ARG
       BL   @TRANSF
       LI   R1,ONE
       LI   R2,FAC
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FCOMP
       MOVB @STATUS,R1
       ANDI R1,>4000
       JNE  OK
OVFL   MOVB @H1+1,R0
       BLWP @ERR
DERROR LI   R0,BADVAL
       SWPB R0           BAD SUBSCRIPT
       BLWP @ERR
*
*        ROUTINE FOR...
*
*    A(I,I)   VARIANCE
*    A(I,J)   COVARIANCE
*    B(1,I)   MEANS
*    B(2,I)   STANDARD DEVIATIONS
*
OK     LI   R10,1     I = 1 TO R5
CLOOP1 MOV  R10,R9    J = I TO R5
CLOOP2 MOV  R9,R6
       MOV  R10,R1
CLOOP3 DEC  R1
       JEQ  CNEXT1
       A    R5,R6     R6 A(,) OFFSET
       JMP  CLOOP3
CNEXT1 MOV  R6,R0     GET SUM (XI.XJ)
       LI   R1,1
       BLWP @NUMREF
       LI   R1,FAC
       LI   R2,BUF
       BL   @TRANSF      SAVE IN BUF
       MOV  R10,R0
       LI   R1,2
       BLWP @NUMREF      GET SUM XI
       LI   R1,FAC
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       LI   R2,ARG
       BL   @TRANSF      SAVE IN ARG
       MOV  R9,R0
       LI   R1,2
       BLWP @NUMREF      GET SUM XJ
       BLWP @XMLLNK
       DATA FMUL         SUMXJ.XUMXI
       LI   R1,FAC
       LI   R2,ARG
       BL   @TRANSF      STORE IN ARG
       LI   R1,NCASES    GET N
       LI   R2,FAC       INTO FAC
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FDIV         DIV (EXI.EXJ)/N
       LI   R1,BUF
       LI   R2,ARG
       BL   @TRANSF      PUT EXI.XJ ARG
       BLWP @XMLLNK
       DATA FSUB         GET SS OR SP
       LI   R1,FAC
       LI   R2,BUF
       BL   @TRANSF
       LI   R1,NCASES
       LI   R2,ARG
       BL   @TRANSF
       LI   R1,ONE
       LI   R2,FAC
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FSUB         N-1
       LI   R1,BUF
       LI   R2,ARG
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FDIV
       MOV  R6,R0
       LI   R1,1
       BLWP @NUMASG      PUT IT BACK
       C    R9,R10
       JNE  CNEXT2
       MOVB @FAC,@FAC
       JNE  SDCOMP
       B    @OVFL      OVERFLOW ERR
SDCOMP BLWP @SQRT
       MOV  R9,R0
       A    R5,R0      COLUMN 2
       LI   R1,2
       BLWP @NUMASG
CNEXT2 INC  R9
       C    R9,R5
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       JGT  CNEXT3
       JMP  CLOOP2       NEXT J
CNEXT3 MOV  R10,R0
       LI   R1,2
       BLWP @NUMREF      GET SUM
       LI   R1,FAC
       LI   R2,ARG
       BL   @TRANSF
       LI   R1,NCASES
       LI   R2,FAC
       BL   @TRANSF      GET N
       BLWP @XMLLNK
       DATA FDIV         DIVIDE BY N
       MOV  R10,R0
       LI   R1,2
       BLWP @NUMASG      PUT MEAN BACK
       INC  R10
       C    R10,R5
       JGT  CNEXT4
       B    @CLOOP1      NEXT I
*
* ROUTINE FOR CORRELATION COEFFICIENTS
*
CNEXT4 LI   R10,1     I = 1 TO R5
CLOOP4 MOV  R10,R9    J = I TO R5
       INC  R9
       MOV  R10,R0    GET SD(I)
       A    R5,R0
       LI   R1,2
       BLWP @NUMREF
       LI   R1,FAC
       LI   R2,BUF
       BL   @TRANSF
CLOOP5 MOV  R9,R6
       MOV  R10,R1
CLOOP6 DEC  R1
       JEQ  CNEXT5
       A    R5,R6     R6 A(I,J) OFFSET
       JMP  CLOOP6
CNEXT5 MOV  R10,R7
       MOV  R9,R1
CLOOP7 DEC  R1
       JEQ  CNEXT6
       A    R5,R7     R7 A(J,I) OFFSET
       JMP  CLOOP7
CNEXT6 MOV  R9,R0     GET SD(J)
       A    R5,R0
       LI   R1,2
       BLWP @NUMREF
       LI   R1,BUF
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       LI   R2,ARG
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FMUL      (SS(J).SS(I))^.5
       LI   R1,FAC
       LI   R2,XBUF
       BL   @TRANSF
       MOV  R6,R0     GET A(I,J)
       LI   R1,1
       BLWP @NUMREF
       LI   R1,FAC
       LI   R2,ARG
       BL   @TRANSF
       LI   R1,XBUF
       LI   R2,FAC
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FDIV     CALC CORR R
       BL   @CHECK
       MOV  R7,R0
       LI   R1,1
       BLWP @NUMASG
       INC  R9
       C    R9,R5
       JGT  CNEXT7
       JMP  CLOOP5
CNEXT7 INC  R10
       C    R10,R5
       JEQ  CRTN
       JMP  CLOOP4
CRTN   B    @RTN
*
**********************************
*
* RETURN TO BASIC ROUTINE
*
**********************************
*
RTN    CLR  R1
       MOVB R1,@STATUS
       LWPI >83E0
       MOV  @SAVE,R11
       B    *R11
*
****************************************
*
* BLWP @SQRT  FLOATING POINT SQUARE ROOT
*
* by John Clulow - New Horizons
*
*
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*    FAC CONTAINS THE NUMBER FOR WHICH
*    THE SQUARE ROOT IS REQUIRED IN
*    RADIX 100 FORMAT
*
*    UPON RETURN FAC CONTAINS THE
*    SQUARE ROOT OF THE NUMBER IN
*    RADIX 100 NOTATION.
*
****************************************
*
SQRT   DATA SRWS
       DATA STSRT
SRWS   BSS  32
BUFR   BSS  8
BUFX   BSS  8
BUFS   BSS  8
TWO    DATA >4002,>0000,>0000,>0000
CRIT   DATA >3B10,>0000,>0000,>0000
STSRT  MOVB @FAC,@FAC IS NUMBER NEGATIVE
       JLT  NEG
       JMP  POS
NEG    LI   R0,BADVAL ISSUE BAD VALUE
       BLWP @ERR
POS    LI   R1,FAC
       LI   R2,ARG   MOVE X TO ARG
       BL   @TRANSF
       LI   R1,FAC
       LI   R2,BUFX  SAVE X IN BUFX
       BL   @TRANSF
       LI   R2,FAC   MOVE TWO TO FAC
       LI   R1,TWO
       BL   @TRANSF
       BLWP @XMLLNK  S=X/2
       DATA FDIV
       BL   @CHECK
       LI   R1,FAC
       LI   R2,BUFS  COPY S TO BUF
       BL   @TRANSF
SRLP   BLWP @XMLLNK  R=X/S
       DATA FDIV
       BL   @CHECK
       LI   R1,FAC
       LI   R2,BUFR  SAVE R IN BUFR
       BL   @TRANSF
       LI   R2,ARG   MOVE S TO ARG
       LI   R1,BUFS
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FSUB
       MOV  @FAC,R1
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       JGT  PDIF
       NEG  R1
       MOV  R1,@FAC
PDIF   LI   R1,FAC
       LI   R2,ARG
       BL   @TRANSF
       LI   R1,BUFR
       LI   R2,FAC
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FDIV
       BL   @CHECK
       LI   R1,CRIT
       LI   R2,ARG
       BL   @TRANSF
       BLWP @XMLLNK    COMPARE S AND R
       DATA FCOMP
       MOVB @STATUS,R1 GET RESULT
       ANDI R1,>4000   CHECK EQ BIT
       JNE  ENDSRT     IF SET STOP
       LI   R1,BUFR
       LI   R2,FAC
       BL   @TRANSF
       LI   R1,BUFS
       LI   R2,ARG
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FADD       S=S+R
       LI   R1,FAC
       LI   R2,ARG     MOVE IT TO ARG
       BL   @TRANSF
       LI   R1,TWO
       LI   R2,FAC     PUT 2 IN FAC
       BL   @TRANSF
       BLWP @XMLLNK
       DATA FDIV       S=S/2
       BL   @CHECK
       LI   R1,FAC
       LI   R2,BUFS    COPY S TO BUF
       BL   @TRANSF
       LI   R1,BUFX
       LI   R2,ARG     PUT X IN ARG
       BL   @TRANSF
       B    @SRLP
ENDSRT LI   R1,BUFR    RELOAD SQRT
       LI   R2,FAC
       BL   @TRANSF
       RTWP            RETURN TO CALLER
*
****************************************
*
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* BL   @GTDIM - GET MAX DIMS 2 DIM ARRAY
*
* R0   PARAMETER # * 8 + 8
*
****************************************
*
GTDIM  A    @>8310,R0  STACK ADDR
       LI   R1,BUF     CPU BUFFER
       LI   R2,8       GET TABLE
       BLWP @VMBR
       MOV  @BUF+4,R0  GET VALUE ADDR
       LI   R2,4       GET 1st TWO WORDS
       BLWP @VMBR
       B    *R11       RETURN
*
****************************************
*
* BL   @ERASE - INITIALIZE 2 DIM ARRAY
*               WITH WHATEVER'S IN FAC
*
* R0 - STARTING PARAMETER # (1)
* R1 - LINK PARAMETER #
* R2 - 2nd DIM MAX
* R3 - 1st DIM MAX
*
****************************************
*
ERASE  MOV  R2,R4
ERLP1  BLWP @NUMASG
       INC  R0
       DEC  R4
       JNE  ERLP1
       DEC  R3
       JNE  ERASE
       B    *R11
*
****************************************
*
* BL  @TRANSF  RADIX 100 DATA TRANSFER
*
* R1  SOURCE ADDR OF 8 BYTE BUFFER
* R2  DESTIN ADDR OF 8 BYTE BUFFER
*
****************************************
*
TRANSF LI   R3,4       COUNTER
FACLP  MOV  *R1+,*R2+  MOVE WORD
       DEC  R3         CHECK IF DONE
       JNE  FACLP      IF NOT DO AGAIN
       RT              B *R11 TO CALLER
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*
****************************************
*
* CHECK FOR OVERFLOW IN XMLLNK ROUTINE
*
****************************************
*
CHECK  CB   @>8354,@H1
       JNE  CKRN
       MOVB @H1+1,R0
       BLWP @ERR
CKRN   B    *R11
       END
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Disk 35. Extended BASIC Games

9HUVLRQ� $XWKRU�
5HTXLUHV��;% /DQJXDJH��;% 8SGDWHG�

6RPH�RI�WKH�EHVW�JDPHV�DYDLODEOH��,QFOXGHV�)URJJHU��([WHQGHG�*ROI��.UD]\�.RDOD��$LU�5HVFXH��.LQJ�7XW�
DQG�PDQ\�PRUH��0RVW�GR�127�UHTXLUH�MR\VWLFNV�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-35
Sectors total           = 360
Sectors used            = 353
Sectors available       = 5
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01b -README       2 DIS/VAR 80   >01c 001
002 >009 AIR-RESCUE   21 PROGRAM      >0e8 020
003 >00c AIRDEFENSE   20 PROGRAM      >13d 019
004 >002 BLKJAK       33 PROGRAM      >022 032
005 >00a CAST-HALLS   29 PROGRAM      >0fc 028
006 >003 CHICKHELP    15 PROGRAM      >042 014
007 >004 CRAZYCLIMB   18 PROGRAM      >050 017
008 >005 EXTENDGOLF   35 PROGRAM      >061 034
009 >006 FROGGER      37 PROGRAM      >083 036
010 >00d KING-TUT     38 PROGRAM      >150 024 >00e 013
011 >007 KRAZYKOALA   40 PROGRAM      >0a7 039
012 >008 RUNWAY180    27 PROGRAM      >0ce 026
013 >00b ZANQUEST     38 PROGRAM      >118 037
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Disk 35. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

$OO�SURJUDPV�ZLOO�UXQ�LQ�([WHQGHG�%$6,&�

0RVW�GR�127�UHTXLUH�MR\VWLFNV�
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Disk 36. Speech/Graphics Demos

9HUVLRQ� $XWKRU�
5HTXLUHV��;% /DQJXDJH��;%��$/ 8SGDWHG�

$�FROOHFWLRQ�RI�GHPR�SURJUDPV�WKDW�LQFRUSRUDWH�VSHHFK��6HH�(7�IURP�$XVWUDOLD��KHDU�$EUDKDP�/LQFROQ
UHDG�KLV�*HWW\VEXUJ�$GGUHVV��(UQLH�DQG�%HUW�ILJKW��DVWURQDXWV�ZRUN�RQ�WKH�VSDFH�VKXWWOH��DQG�5RFN\�WKH
5RERW�VLQJ�2OG�0DF'RQDOG�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-36
Sectors total           = 360
Sectors used            = 330
Sectors available       = 28
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       3 DIS/VAR 80   >022 002
002 >003 ERNIE&BERT   39 PROGRAM      >024 038
003 >004 ETI          29 PROGRAM      >04a 028
004 >005 FINALE       18 PROGRAM      >066 017
005 >006 LINCOLN      35 PROGRAM      >077 034
006 >007 LOAD          2 PROGRAM      >099 001
007 >008 LOGO         26 PROGRAM      >09a 025
008 >009 OLD-MACDON   23 PROGRAM      >0b3 022
009 >00a SH/1         35 PROGRAM      >0c9 034
010 >00b SH/2         52 INT/VAR254   >0eb 051
011 >00c ST           36 PROGRAM      >11e 035
012 >00d TITLE        32 PROGRAM      >141 031
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Disk 36. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

$OO�RI�WKHVH�SURJUDPV�UHTXLUH�WKDW�WKH�VSHHFK�V\QWKHVL]HU�EH�DWWDFKHG�LQ�RUGHU�IRU�WKHP�WR�UXQ��H[FHSW
/2*2�

7KH�/2$'�SURJUDP�ZLOO�UXQ�WKH�IROORZLQJ�SURJUDPV�LQ�;�%$6,&�

/2$'
),1$/(
6+��
6+��
67
7,7/(

/2*2�DQG�(51,(	%(57�PXVW�EH�UXQ�LQ�([WHQGHG�%$6,&�

(7,��/,1&2/0��DQG�2/'�0$&'21�PXVW�EH�UXQ�LQ�7,�%$6,&�ZLWK�WKH�7HUPLQDO�(PXODWRU���FDUWULGJH
LQ�SODFH�
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Disk 37. Graphics Demos

9HUVLRQ� $XWKRU�
5HTXLUHV��;% /DQJXDJH��$/��%$6,& 8SGDWHG�

7KH�$SHVRIW�ELWPDS�JUDSKLFV�GHPR�³�WKH�EHVW�7,�JUDSKLFV�GHPR��9LVLRQV��DQ�LQFUHGLEOH�PRYLQJ�FRORU
SDWWHUQ�LQ�7,�%$6,&��/LQHV��WKH�RULJLQDO�ELWPDS�GHPR�IURP�7,�ZLWK�SULQWHU�GXPS�

dskdir. v2.0. 12-dec-96
Disk name               = BCS/JPH/37
Sectors total           = 360
Sectors used            = 169
Sectors available       = 189
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >008 -README       5 DIS/VAR 80   >0e1 004
002 >004 @XBDEMO      47 DIS/FIX 80   >046 046
003 >005 @XBGRAFIC    77 DIS/FIX 80   >074 076
004 >006 APELOADER     2 PROGRAM      >0c0 001
005 >002 LINES        13 DIS/FIX 80   >022 012
006 >003 VISIONS      25 PROGRAM      >02e 024
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Disk 37. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�GLVN����

$3(/2$'(5
#;%'(02
#;%*5$),&

7KHVH� WKUHH� ILOHV�PDNH�XS� WKH�$SHVRIW� JUDSKLFV�GHPR� IURP�*HUPDQ\��7KLV�SURJUDP�FDQ�EH� UXQ�E\
H[HFXWLQJ�WKH�ILOH��$3(/2$'(5��LQ�([WHQGHG�%$6,&��7KLV�GHPR�LV�IRU�D�YHUVLRQ�RI�([WHQGHG�%$6,&
SURGXFHG�E\�$SHVRIW�WKDW�KDV�JUDSKLFV�FRPPDQGV�WR�DOORZ�\RX�WR�JUHDW�JUDSKLFV�OLNH�WKRVH�LQ�WKLV�GHPR�

/,1(6

7KLV�LV�D�YHUVLRQ�RI�WKH�GHPR�SURJUDP�WKDW�FDPH�ZLWK�WKH�0LQL�0HPRU\�0RGXOH�H[FHSW�WKDW�LW�PD\�EH�UXQ
IURP�WKH�(GLWRU�$VVHPEOHU�FDUWULGJH�XVLQJ�RSWLRQ����/RDG�DQG�5XQ���7KH�SURJUDP�QDPH�LV�/,1(6��3UHVV
3�WR�SULQW��,
P�QRW�VXUH�ZKDW�SULQWHUV�ZLOO�ZRUN����������4�WR�TXLW��DQG�&�WR�ORFN�XQORFN�FRORUV�

9,6,216��%\�-RKQ�%��3ULVHU��-DQXDU\�������

7KLV�KDV�EHFRPH�RQH�RI�WKH�IDYRULWH�JUDSKLFV�GHPRV�RI�WKH�%&6�7,�XVHU�JURXS��,W�UXQV�LQ�7,�%$6,&�DQG
SURGXFHV�VRPH�LQFUHGLEOH�JUDSKLFV�HIIHFWV�
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Disk 38. Assembl y Language Games

9HUVLRQ� $XWKRU��7,
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG�

7KUHH�JDPHV�XQUHOHDVHG�E\�7,��%H\RQG�3DUVHH��/DVVR��UHTXLUHV�VSHHFK���DQG�6XEPDULQH��$OVR�%OLW]��D
'RQNH\�.RQJ�W\SH�SURJUDP��$OO�DUH�JUHDW�IXQ�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-38
Sectors total           = 360
Sectors used            = 318
Sectors available       = 40
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >008 -README       4 DIS/VAR 80   >156 003
002 >004 BEY-PARSEC   35 DIS/FIX 80 Y >04a 034
003 >006 BLITZA       33 PROGRAM      >11a 032
004 >007 BLITZB       29 PROGRAM      >13a 028
005 >005 LASSO       175 DIS/FIX 80   >06c 174
006 >002 SUB1         33 PROGRAM      >022 032
007 >003 SUB2          9 PROGRAM      >042 008
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Disk 38. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�GLVN����

%(<�3$56(&

%H\RQG�3DUVHF����SOD\HU�JDPH��/RDG�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ����7KH�SURJUDP�QDPH�LV�20(*$�

%/,7=$

/RDG�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ���RU�7,�:ULWHU�RSWLRQ����'LIILFXOW�JDPH��<RX�KDYH�WR�JHW�D�FDQQRQ�EDOO
WR�IDOO�RQ�D�VHH�VDZ�WKDW�\RX�DUH�RQ�WR�JHW�WR�WKH�QH[W�OHYHO��(LWKHU�WKDW�RU�JUDE�D�EDOORRQ��1RW�HDV\�

/$662

/RDG�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ����6SHHFK�V\QWKHVL]HU�0867�EH�SOXJJHG�LQ�IRU�WKLV�RQH�WR�ZRUN�

68%�

6XEPDULQH�JDPH��/RDG�IURP�(GLWRU�$VVHPEOHU�RSWLRQ���RU�7,�:ULWHU�RSWLRQ���
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Disk 39. Forth Tutorial

9HUVLRQ� $XWKRU��+RZLH�5RVHQEHUJ
5HTXLUHV��($��)RUWK�'LVN /DQJXDJH��)RUWK 8SGDWHG�

$Q�H[FHOOHQW�OHVVRQ�RQ�SURJUDPPLQJ�LQ�)RUWK��([SODLQV�YHU\�FRPSOHWHO\�KRZ�WR�FUHDWH�JUDSKLFV�DQG�KRZ
WR�GR�,W�IDVW��&RPHV�ZLWK�VHYHUDO�)RUWK��ZRUGV��LQFOXGLQJ�RQH�WR�GUDZ�F\FORLGV�LQ�ELWPDS�

dskdir. v2.0. 12-dec-96
Disk name               = FORTH*V8 
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = yes
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 FORTH         6 DIS/FIX 80 Y >022 005
002 >003 FORTHSAVE    39 PROGRAM    Y >027 038
003 >004 SYS-SCRNS   313 DIS/FIX128 Y >04d 283 >005 029
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Disk 39. Contents of Forth disk ASCII screens

Screen 035 ----------------------------------------------------------

00   ( READTHIS FILE FOR DOODLES PG 1)  CLS 0 0 GOTOXY              
01   ."  Dedicated to Ron albright "         CR                     
02   ."  We've learned from each other but"  CR                     
03   ."  the greatest lesson he's taught me" CR                     
04   ."  is in caring and sharing."          CR CR                  
05   ."  These demonstrations in themselves " CR                    
06   ."  serve no useful purpose. They are "  CR                    
07   ."  intended as a learning tool for the" CR                    
08   ."  novice and more experienced "        CR                    
09   ."  programmer who can't or hasn't got"  CR                    
10   ."  started to program in this exciting" CR                    
11   ."  language. Experienced FORTH users"   CR                    
12   ."  will most likely look at the demo "   CR                   
13   ."  once and put the disk in the back "   CR                   
14   ."  of the box. The novice hopefully"    CR                    
15   ."  will read this text, and the text"   CR    -->             

Screen 036 ----------------------------------------------------------

00   ( READTHIS for DOODLES pg2)                                    
01   ."  file DETAILS. If some of the users" CR                     
02   ."  are encouraged in learning FORTH "    CR                   
03   ."  then my effort has indeed been "      CR                   
04   ."  worthwhile."  1000 DELAYS CLS 0 0 GOTOXY                   
05   0 0 GOTOXY                                                     
06   ."  DOODLES Copyright (C) 1985" CR                             
07   ."  Howie Rosenberg"            CR                             
08   ."  19 7TH Ave"                 CR                             
09   ."  Farmingdale N.Y. 11735"     CR                             
10   ."  CompuServe I.D. 74216,1640" CR                             
11   ."  All users are licensed and" CR                             
12   ."  encouraged to GIVE copies of this"   CR                    
13   ."  disk to anyone who desires it.   "   CR                    
14   ."  User Groups are encouraged to put"   CR                    
15   ."  it in their libraries provided   "   CR  -->               

Screen 037 ----------------------------------------------------------

00   ( READTHIS for DOODLES pg3)                                    
01   ."  that FREE access be allowed to all"  CR                    
02   ."  members at NO charge inclusive of"   CR                    
03   ."  'service' charges." CR CR                                  
04   ."  NOTE: To print out this file or "    CR                    
05   ."  the DETAILS file, first load -PRINT" CR                    
06   ."  from your master disk. The sequence" CR                    
07   ."  SWCH READIT (or DETAILS) UNSWCH    " CR                    
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08   ."  will then print out the file"        CR                    
09   ."  Any questions, comments, or    "     CR                    
10   ."  suggestions, please contact me,    " CR                    
11   ."  either at the address given, or "    CR                    
12   ."  via C.I.S."  1200 DELAYS CLS 0 0 GOTOXY                    
13                                                                  
14                                                                  
15             -->                                                  

Screen 038 ----------------------------------------------------------

00   ( READTHIS pg4)                                                
01   ."  BIT PLOT MODE--overview " CR                               
02   ."  NOVICES NOTE this is only a "                CR            
03   ."  philosophical background. You can"           CR            
04   ."  begin to 'use' this disk with little"        CR            
05   ."  understanding in this area."                 CR CR         
06   ."  There are generally 3 ways to create"       CR             
07   ."  pictures in BIT PLOT. One can plot "        CR             
08   ."  points on paper, Calculate the codes "      CR             
09   ."  of memory locations corresponding to"       CR             
10   ."  these points and 'move' the BYTES"          CR             
11   ."  required into desired locations in"         CR             
12   ."  the pattern descriptor table. The"          CR             
13   ."  procedure is tedious but results can"       CR             
14   ."  be rewarding"                               CR  1000 DELAYS
15   CLS 0 0 GOTOXY     -->                                         

Screen 039 ----------------------------------------------------------

00   ( READTHIS pg 5)                                               
01   ."  The second method consists of using"         CR            
02   ."  an external source to define the"            CR            
03   ."  locations of ' ON dots'. Arrow Keys,"        CR            
04   ."  Joystick, Sketchpads or Lightpens all"       CR            
05   ."  can be used to locate desired ON dots"       CR            
06   ."  The conversion from position to bit"         CR            
07   ."  in memory is nandled in FORTH rather"        CR            
08   ."  easily."                         1200 DELAYS CLS 0 0 GOTOXY
09   ."  The third method is to define"               CR            
10   ."  functions and equations, and perform"        CR            
11   ."  calculations to plot the functions"          CR            
12   ."  In short let the machine do the "            CR            
13   ."  hard work that it was designed to do"        CR            
14   ."  This is the method that this program"        CR            
15   ."  attempts to illustrate."                     CR   -->      

Screen 040 ----------------------------------------------------------

00   ( READTHIS PG6)                                                
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01   ."  The -GRAPH option in T.I. FORTH have"      CR              
02   ."  the words DOT and LINE which actually"     CR              
03   ."  are basic words of the method 3 kind"      CR              
04   ."  DOT places a dot at the specified"         CR              
05   ."  row-column location, while LINE"           CR              
06   ."  draws a line from the specified"           CR              
07   ."  row-column start point to the row"         CR              
08   ."  column end point specified. This is"       CR              
09   ."  accomplished by calling the DOT"           CR              
10   ."  word repetitively, while calculating"      CR              
11   ."  position for each dot"           1600 DELAYS CLS 0 0 GOTOXY
12   ."  The demonstrations merely are an"          CR              
13   ."  extension of these two words. The"         CR              
14   ."  words added make it convenient to"         CR              
15   ."  'draw' some rather intricate designs"      CR   -->        

Screen 041 ----------------------------------------------------------

00   ( READTHIS PG 7)                                               
01   ."  The additional words created are "        CR               
02   ."  described in the file DETAILS. Rather"    CR               
03   ."  then creating an applications program"    CR               
04   ."  i.e. menu driven prompts etc,"            CR               
05   ."  extending the demonstration requires"     CR               
06   ."  that the user use FORTH syntax."          CR               
07   ."  By using simply the words already"        CR               
08   ."  defined, some interesting graphics"       CR               
09   ."  can be developed. By extending the"       CR               
10   ."  vocabulary, the possibilities are"        CR               
11   ."  limited only by your imagination"   1200 DELAYS  CLS       
12   0 0 GOTOXY                                                     
13   ."  The screen in BIT map mode consists"      CR               
14   ."  of 256 columns and 192 rows. A dot"       CR               
15   ."  at each location on the screen can"       CR   -->         

Screen 042 ----------------------------------------------------------

00   ( READTHIS Pg 8)                                               
01   ." be turned 'on or off' by changing the"      CR              
02   ." BYTE which holds the ON/OFF information"    CR              
03   ." for that pixel (dot) and 7 others. Just"    CR              
04   ." as one does in assembly. All that one "     CR              
05   ." really has to be aware of in using"         CR              
06   ." FORTH in this application is that"          CR              
07   ." the column-row arrangement of the"          CR              
08   ." screen. 10 20 DOT places a dot at"          CR              
09   ." column 10 row 20. All else(I hope)"         CR              
10   ." will follow." 1000 DELAYS  CLS 0 0 GOTOXY                   
11   menu                                                           
12                                                                  
13                                                                  
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14                                                                  
15                                                                  

Screen 071 ----------------------------------------------------------

00   ( DETAILS pg 2 )                                               
01   ."  NOTE: The demo is saved at screen 20"           CR         
02   ."  as a binary image. The screens which"           CR         
03   ."  comprise the demo start at screen 55"           CR         
04   ."  text files READTHIS, and DETAILS are"           CR         
05   ."  located at screens 35 and 70"                CR CR         
06   ."  HOW TO ADD CODE OR FOOL AROUND"              CR CR         
07   ."  All the Demo's are executed in BIT"          CR            
08   ."  MAP mode. Executing the word"                   CR         
09   ."  INITGRAPH2, enters Bit Map mode"                CR         
10   ."  ( GRAPH2). Although you can't  see it"          CR         
11   ."  text from the text buffer can be"               CR         
12   ."  entered and executed while in GRAPHICS2"        CR         
13   ."  Thus entering INITGRAPH2 followed by"           CR         
14   ."  a sequence of executable words will"            CR         
15   ."  execute. If you ever get stuck simply"          CR  -->    

Screen 072 ----------------------------------------------------------

00   ( DETAILS PG 3)                                                
01   ."  enter the FORTH word TEXT to return"          CR           
02   ."  to TEXT mode. Fooling around this"            CR           
03   ."  way is a good way to get ideas. The"          CR           
04   ."  garbage on the screen occurs each"            CR           
05   ."  time FORTH tries to leave a message"          CR           
06   ."  while in GRAPHICS2."   CR   1200 DELAYS CLS 0 0 GOTOXY     
07   ."  As an alternate, a series of words"           CR           
08   ."  can be typed(up to two rows) and then"        CR           
09   ."  entered. i.e. typing INITGRAPH2 20 20"        CR           
10   ."  30 60 LINE 500 DELAYS TEXT, then"             CR           
11   ."  pressing the enter key, will enter"           CR           
12   ."  GRAHICS2 draw the specified line,"            CR           
13   ."  and after a delay return to TEXT"             CR           
14   ."  mode. This method of entry cannot"            CR           
15   ."  be used for loops."  CR     -->                            

Screen 073 ----------------------------------------------------------

00   ( DETAILS pg 4)                                                
01   ."  You can always define new colon "            CR            
02   ."  words directly in command mode"              CR            
03   ."  For more permanent applications,"            CR            
04   ."  or extension of the demo, you'll"            CR            
05   ."  have to use the editor(not resident"          CR           
06   ."  in the application, and another "            CR            
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07   ."  FORTH disk for development. The"             CR            
08   ."  screens starting at 55 should be"            CR            
09   ."  (at least to the extent you require)"       CR             
10   ."  compiled as part of the new"                 CR            
11   ."  application and then BSAVED"                 CR            
12   1200 DELAYS CLS 0 0 GOTOXY                                     
13   ."  A WORD ABOUT DOCUMENTING FORTH WORDS"        CR CR         
14   ."  Because of the necessity for having"         CR            
15    -->                                                           

Screen 074 ----------------------------------------------------------

00   ( DETAILS pg 5)                                                
01   ."  The numbers required by a FORTH word"         CR           
02   ."  prior to execution, and the necessity"        CR           
03   ."  to keep track of the stack, standard"         CR           
04   ."  FORTH notation is to place the before"        CR           
05   ."  after stack condition as a remark as"         CR           
06   ."  part of the word definition. Thus"            CR           
07   ."  : SAMPLEWORD ( row column- flag) "            CR           
08   ."  OLDWORD1 OLDWORD2 ;  is the   "               CR           
09   ."  FORTH definition of a word "                  CR           
10   ."  SAMPLEWORD consisting of two "                CR           
11   ."  previously defined words and "                CR           
12   ."  requiring two numbers on the stack"           CR           
13   ."  prior to execution, row, and column."         CR           
14   ."  After the word is executed a flag "           CR           
15   ."  remains on the stack." 1200 DELAYS CLS 0 0 GOTOXY -->      

Screen 075 ----------------------------------------------------------

00   ( DETAILS pg 6)                                                
01   ."  I've attempted to be as descriptive"             CR        
02   ."  as possible on the screens as to the "           CR        
03   ."  inputs for the words, and hopefully"             CR        
04   ."  with some additional information"                CR        
05   ."  in this text, their use will be "                CR        
06   ."  quite clear. In addition I've chosen"            CR        
07   ."  descriptive names for the new FORTH"             CR        
08   ."  words which make up the demo. Only "             CR        
09   ."  those words which are used in the "              CR        
10   ."  final demo are described here. Some "            CR        
11   ."  of the lower level words, which were"            CR        
12   ."  used as a foundation for these words"            CR        
13   ."  are not described, except for a few"             CR        
14   ."  cases in which an explanation is in"             CR        
15   ."  order. Thus ONEROT which converts  "             CR -->    

Screen 076 ----------------------------------------------------------

00   ( DETAILS pg 7)                                                
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01   ."  angles to less then 360 degrees is"           CR           
02   ."  used by several routines but not"             CR           
03   ."  described herein"     1200 DELAYS CLS 0 0 GOTOXY           
04   ."  A WORD ABOUT TRANSCENDENTALS"              CR CR           
05   ."  A number of the words used herein"            CR           
06   ."  utilize SIN and COS functions. While"         CR           
07   ."  FORTH is a rather fast language"              CR           
08   ."  console GPLLNK routines are slooow"           CR           
09   ."  The Floating point routines in T.I."          CR           
10   ."  FORTH make extensive use of GPLLNK."          CR           
11   ."  If you want to do something fast, "           CR           
12   ."  it's better to find an alternate "            CR           
13   ."  approach. In this case I've set up"           CR           
14   ."  a SIN table. During compile the "             CR           
15   ."  table is filled by the word FILLTAB."   CR   -->           

Screen 077 ----------------------------------------------------------

00   ( DETAILS pg 8)                                                
01   ."  Note that FILLTAB makes widespread use"     CR             
02   ."  of Floating point routines. It's only"      CR             
03   ."  use is during compile, the application"     CR             
04   ."  being saved as an image. If you go "        CR             
05   ."  through the process you will find that"     CR             
06   ."  it takes a minute or so to draw"            CR             
07   ."  ONE CIRCLE using repeated calls to"         CR             
08   ."  float routines. Perhaps a hardware"         CR             
09   ."  floating point package from one of"         CR             
10   ."  our hardware developers?" CR 1200 DELAYS CLS 0 0 GOTOXY    
11   ."  POSITION ON SCREEN: A number of words"      CR             
12   ."  make use of variables XCENTER, and"         CR             
13   ."  YCENTER as well as constants XSHIFT"        CR             
14   ."  and YSHIFT. The original intent was"        CR             
15   ."  to use the constants strictly to set"       CR   -->       

Screen 078 ----------------------------------------------------------

00   ( DETAILS pg 9)                                                
01   ."  up a bias to allow use in both "         CR                
02   ."  GRAPHICS2 and SPLIT modes. This"         CR                
03   ."  has been somewhat corrupted and"         CR                
04   ."  I trust doesn't lead to too much"        CR                
05   ."  confusion. As a result one should"       CR                
06   ."  check the location of center "           CR                
07   ."  after execution of a routine,"           CR                
08   ."  and set the center for the next"         CR                
09   ."  routine using MIDCENTER,      "          CR                
10   ."  TOPLCENTER etc. (see screen 61) "        CR                
11   ."  COLORS: Some words have been added"      CR                
12   ."  to allow rapid line color changes"       CR                
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13   ."  one shade of a number of colors "        CR                
14   ."  have been chosen as words BLUE etc."     CR                
15   ."  (screen 62). "   CR  1200 DELAYS CLS 0 0 GOTOXY  -->       

Screen 079 ----------------------------------------------------------

00   ( DETAILS pg 10)                                               
01   ."  DELAYS: The word( number-) DELAYS "        CR              
02   ."  sets up a time delay based on number"      CR              
03   ."  WIPES: The words WIPEUP, WIPEDOWN and"     CR              
04   ."  WIPEFAST delay and clear the screen."      CR CR           
05   ."  CIRCLES: The word ( radius xcenter"        CR              
06   ."  ycenter) CIRCLE draws a circle "           CR              
07   ."  displaced from X,Y=0 by xcenter"           CR              
08   ."  and ycenter. X,Y,=0 is defined by"         CR              
09   ."  XSHIFT,YSHIFT thus TOPLCENTER which"       CR              
10   ."  changes these values, places the "         CR              
11   ."  coordinate system, centered in the"        CR              
12   ."  top left quadrant. "                       CR              
13   ."  NOTE: THERE IS NO BOUNDARY CHECKING"       CR              
14   ."  FOR CIRCLES OR ANY OTHER WORDS.    "       CR              
15   ."  What this means is that if you   "         CR -->          

Screen 080 ----------------------------------------------------------

00   ( DETAILS pg 11)                                               
01   ."  choose too large a radius, you will"       CR              
02   ."  write to a location in video memory"       CR              
03   ."  outside the screen map. Don't worry"       CR              
04   ."  you'll recognize the goof, and will"       CR              
05   ."  most likely have to reboot"  CR 1200 DELAYS CLS 0 0 GOTOXY 
06   ."  CYCLOIDS: Many of the illustrations"       CR              
07   ."  make use of EPICYCLOIDS and"               CR              
08   ."  HYPOCYCLOIDS. These curves are "           CR              
09   ."  defined as the locus of a point"           CR              
10   ."  on a circle revolving outside(EPI)"        CR              
11   ."  or inside(HYPO) another circle."           CR              
12   ."  Epicycloids may have either radius"        CR              
13   ."  larger. The inner radius of"               CR              
14   ."  Hypocycloids must be the larger."          CR              
15   ."  If the rolling radius is an integer"       CR  -->         

Screen 081 ----------------------------------------------------------

00   ( DETAILS pg 12)                                               
01   ."  submultiple of the fixed radius"        CR                 
02   ."  the curve closes in one rotation"      CR                  
03   ."  and stops, otherwise it continues"     CR                  
04   ."  until it does close. both words"       CR                  
05   ."  require fixed radius, and rolling"     CR                  
06   ."  radius on the stack. The center of"    CR                  
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07   ."  the CYCLOID is controlled by the "     CR                  
08   ."  position words previously described"   CR                  
09   ."  Two additional Cycloid words used"     CR                  
10   ."  are ROTEPIS and ROTHYPOS."             CR                  
11   ."  ( radius1 radius2 angle increment"     CR                  
12   ."  A series of curves are drawn, each"    CR                  
13   ."  rotated by angle increment." CR 1200 DELAYS CLS 0 0 GOTOXY 
14   ."  ARC AND RELATED WORDS. "               CR                  
15   ."  Screen 56 contains the word ARC"       CR   -->            

Screen 082 ----------------------------------------------------------

00   ( DETAILS pg 13)                                               
01   ."  which may be used to draw arcs at"          CR             
02   ."  any location on the screen by "             CR             
03   ."  storing end angle, start angle, "           CR             
04   ."  radius, xcenter and ycenter on the"         CR             
05   ."  stack. End angle and start angle"           CR             
06   ."  must not cross 0. Break it up into"         CR             
07   ."  two arcs. I was somewhat in error"          CR             
08   ."  in defining the circular functions"         CR             
09   ."  as the mathematicians among you have"       CR             
10   ."  by now noticed. In consequence 0 "          CR             
11   ."  degrees is on the negative Y axis"          CR             
12   ."  This seemed appropriate for an infix"       CR             
13   ."  language. I hope it does not cause"         CR             
14   ."  too much confusion. The word calcloc"       CR             
15   ."  enables locating the end points of"         CR -->         

Screen 083 ----------------------------------------------------------

00   ( DETAILS pg 14)                                               
01   ."  an arc, quite convenient in drawing"        CR             
02   ."  a PIECHART as illustrated on screen"        CR             
03   ."  68. This word is used to implement"         CR             
04   ."  STAR1 which in turn is used in the "        CR             
05   ."  random star patterns (screen 67"            CR             
06     1200 DELAYS     CLS 0 0 GOTOXY                               
07   ."  THE DIAMOND WORDS:"                                        
08   ."  Screen 65 illustrates the buildup"          CR             
09   ."  of a few simple patterns strictly"          CR             
10   ."  based on the FORTH resident word "          CR             
11   ."  LINE. The word DIAMOND creates a "          CR             
12   ."  diamond pattern of specified size"          CR             
13   ."  anyplace on the screen. As always"          CR             
14   ."  if the stack input places the dot"          CR             
15   ."  outside the map, the results are "          CR  -->        

Screen 084 ----------------------------------------------------------
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00   ( DETAILS pg 15)                                               
01   ."   unpredictable."                           CR CR           
02   ."   PARABOLAS AND SINES."                                     
03   ."   Screens 63 and 64 illustrate the"         CR              
04   ."   ease of generating these curves in"       CR              
05   ."   either a design or math application"      CR              
06   ."   In a math application, the curves "       CR              
07   ."   are easily combined with the "            CR              
08   ."   DRAWAXIS and ADDMARKS words of"           CR              
09   ."   screen 62. Of course ADDMARKS "           CR              
10   ."   would be changed to an appropriate"       CR              
11   ."   scale."   CR     1200 DELAYS CLS 0 0 GOTOXY               
12   ."   SOME FINAL REMARKS"                       CR  CR          
13   ."   FORTH is an individual language."         CR              
14   ."   There are many ways of tackling"          CR              
15   ."   a problem. Start 10 programmers"          CR  -->         

Screen 085 ----------------------------------------------------------

00   ( DETAILS pg 16)                                               
01   ."   on a set of tasks in ANY language"        CR              
02   ."   and more then likely you'll have 10"      CR              
03   ."   solutions. Do so in FORTH and you'll"     CR              
04   ."   have 10 new languages. Basic in this"     CR              
05   ."   language is the ability to make it "      CR              
06   ."   yours. In this vein, the structure"       CR              
07   ."   of this 'application' is not one to"      CR              
08   ."   'use' in the sense that one 'uses' "      CR              
09   ."   say a graphics package written in"        CR              
10   ."   BASIC but as a source of ideas on"        CR              
11   ."   which to build your own FORTH."           CR              
12   1000 DELAYS CLS 0 0 GOTOXY menu                                
13                                                                  
14                                                                  
15                                                                  
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Disk 40. C Tutorial

9HUVLRQ����� $XWKRU��'RQDOG�0DKOHU
5HTXLUHV��($ /DQJXDJH��F�� 8SGDWHG����������

7KLV�GLVN�FRQWDLQV�PDQ\�&�SURJUDPPLQJ�H[DPSOHV�RI�YDULRXV�OHYHOV�RI�FRPSOH[LW\��,W�H[SODLQV�KRZ�WR
FUHDWH�&�IXQFWLRQV��KRZ�WR�VDYH�&�SURJUDPV�LQ�3URJUDP�,PDJH�IRUPDW��DQG�VKRZV�WKH�VWHSV�LQYROYHG�LQ
GHYHORSLQJ�&�SURJUDPV��$OVR�LQFOXGHV�D�VHW�RI�IXQFWLRQV�WR�DOORZ�\RX�WR�XVH�VWULQJV�LQ�&��5HTXLUHV�F��
�GLVNV����DQG�����

dskdir. v2.0. 12-dec-96
Disk name               = C-TUTOR:V3
Sectors total           = 360
Sectors used            = 347
Sectors available       = 11
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = yes
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README      15 DIS/VAR 80 Y >022 014
002 >003 ADD10C        4 DIS/VAR 80 Y >030 003
003 >004 ARR12C        5 DIS/VAR 80 Y >033 004
004 >005 ARR1C         3 DIS/VAR 80 Y >037 002
005 >006 ARR2C         3 DIS/VAR 80 Y >039 002
006 >007 ARR3C         5 DIS/VAR 80 Y >03b 004
007 >008 CD3C          4 DIS/VAR 80 Y >03f 003
008 >009 CDC           5 DIS/VAR 80 Y >042 004
009 >00a CDO          14 DIS/FIX 80 Y >046 013
010 >00b CDS          33 DIS/VAR 80 Y >053 032
011 >00c CFDC          5 DIS/VAR 80 Y >073 004
012 >00d CHANGE        2 DIS/VAR 80 Y >077 001
013 >00e CPOS          2 DIS/VAR 80 Y >078 001
014 >00f CPOS;C        4 DIS/VAR 80 Y >079 003
015 >010 CSEG          3 DIS/VAR 80 Y >07c 002
016 >011 CSEG;C        4 DIS/VAR 80 Y >07e 003
017 >012 CSEG;O       15 DIS/FIX 80 Y >081 014
018 >013 CSORT         3 DIS/VAR 80 Y >08f 002
019 >015 CTITLE       20 PROGRAM    Y >09e 019
020 >016 DCHANGE      12 PROGRAM    Y >0b1 011
021 >017 DISPLAYC      5 DIS/VAR 80 Y >0bc 004
022 >018 GETINT        4 DIS/VAR 80 Y >0c0 003
023 >019 INDEX         2 DIS/VAR 80 Y >0c3 001
024 >01a INTDEMC       4 DIS/VAR 80 Y >0c4 003
025 >01b MAX           2 DIS/VAR 80 Y >0c7 001
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026 >01c MIN           2 DIS/VAR 80 Y >0c8 001
027 >01d MODROM        7 PROGRAM    Y >0c9 006
028 >01e MODROMC       4 DIS/VAR 80 Y >0cf 003
029 >01f PMK2C         4 DIS/VAR 80 Y >0d2 003
030 >020 PMK2O        10 DIS/FIX 80 Y >0d5 009
031 >0ee PRF           2 DIS/VAR 80 Y >0ed 001
032 >0f2 PRIM2C        4 DIS/VAR 80 Y >0ef 003
033 >0fc PRIM2O       10 DIS/FIX 80 Y >0f3 009
034 >112 PRIM2S       22 DIS/VAR 80 Y >0fd 021
035 >11c PRIME        10 PROGRAM    Y >113 009
036 >11f RK3C          3 DIS/VAR 80 Y >11d 002
037 >124 SCINC         5 DIS/VAR 80 Y >120 004
038 >127 SCPDEM;C      3 DIS/VAR 80 Y >125 002
039 >12b SIMP3C        4 DIS/VAR 80 Y >128 003
040 >131 SIMP3O        6 DIS/FIX 80 Y >12c 005
041 >135 SLDM;C        4 DIS/VAR 80 Y >132 003
042 >014 SPTST;C       5 DIS/VAR 80 Y >091 004
043 >021 SPTST;O      19 DIS/FIX 80 Y >095 009 >0de 009
044 >137 STNCPY        2 DIS/VAR 80 Y >136 001
045 >13b STNCPYDMC     4 DIS/VAR 80 Y >138 003
046 >13f STOI          4 DIS/VAR 80 Y >13c 003
047 >141 STRCAT        2 DIS/VAR 80 Y >140 001
048 >144 STRCMP        3 DIS/VAR 80 Y >142 002
049 >146 STRCPY        2 DIS/VAR 80 Y >145 001
050 >14a STRLEN        4 DIS/VAR 80 Y >147 003
051 >14e STRPOS;C      4 DIS/VAR 80 Y >14b 003
052 >155 STRPOS;O      7 DIS/FIX 80 Y >14f 006
053 >159 STRPS;C       4 DIS/VAR 80 Y >156 003
054 >15c TESTMXC       3 DIS/VAR 80 Y >15a 002
055 >15e TSEGC         2 DIS/VAR 80 Y >15d 001
056 >162 TSTGIC        4 DIS/VAR 80 Y >15f 003
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Disk 40. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

c-tutorial

7KLV�GLVN�FRQWDLQV�D�QXPEHU�RI�VLPSOH�F�SURJUDPV��3URJUDPV�HQGLQJ�LQ�
F
�DUH�F�FRGH��WKRVH�HQGLQJ�LQ�
V

DUH�FRPSLOHG�VRXUFH�FRGH��DQG�WKRVH�HQGLQJ�LQ�
R
�DUH�DVVHPEOHG�REMHFW�FRGH���0RVW�RI�WKH�VRXUFH�FRGHV�KDYH
EHHQ�HOLPLQDWHG�WR�VDYH�VSDFH��EXW�FDQ�HDVLO\�EH�FRPSLOHG�DV�SUDFWLFH��2Q�WKH�RWKHU�KDQG��\RX�FDQ�XVH�WKH
VXSSOLHG�V�FRGHV�WR�WHVW�\RXU�DVVHPEOLQJ�WHFKQLTXH��DQG�WKH�R�FRGHV�WR�LPPHGLDWHO\�WU\��/2$'�DQG�581��
7KRVH�IHZ�ZLWKRXW�WKHVH�GHVLJQDWLRQV�DUH�HLWKHU�VKRUW�OLEUDU\�IXQFWLRQV�RU�ORQJHU�SURJUDP�ILOHV�UHDG\�WR
UXQ�LQ�RSW����RI�(GLWRU�$VVHPEOHU���QRW�)XQOZULWHU�RSW�����

6RPH�RI�WKHVH�SURJUDPV�KDYH�EHHQ�PRGLILHG�IURP�WH[WV�WR�UXQ�LQ�F���DQG�RWKHUV�DUH�RULJLQDO��7KLV�LV�WKH
�QG�XSGDWH�RI�DQ�HDUOLHU�WXWRULDO��WKLV�GLVN�XVHV�Y����RI�&OLQW�3XOOH\
V�F���

2QH�RI�WKH�DGYDQWDJHV�RI�F�LV�LWV�DELOLW\�WR�XVH�D��OLEUDU\��RI�IXQFWLRQV�LQ�SURJUDPV�E\�WKH�VWDWHPHQW��IRU
H[DPSOH����LQFOXGH�GVN��URPDQ���:LWK�WZR�GLVN�GULYHV��LW�LV�PRVW�FRQYHQLHQW�WR�KDYH�WKH��OLEUDU\�GLVN��LQ
GULYH����DQG�XVH�VWDWHPHQW���LQFOXGH�GVN��URPDQ���:LWK�RQO\�RQH�GULYH��WKH�OLEUDU\�IXQFWLRQV��IURP�F��
DQG�WKLV�GLVN��VKRXOG�EH�FRSLHG�RQWR�D�EODQN�GLVN��ZKLFK�LV�WKHQ�XVHG�IRU�FRPSLOLQJ�\RXU�SURJUDP��EHFDXVH
WKH�OLEUDU\�PXVW�EH�DYDLODEOH�GXULQJ�FRPSLOLQJ���FKDQJH�UHIHUHQFHV�WR��LQFOXGH�GVN���

7KH�XVXDO�SURFHGXUH�IRU�ZULWLQJ�D�F�SURJUDP�LQ�F���

�� :ULWH�WKH�SURJUDP��XVLQJ�(GLWRU�DQG�6$9(�DV�������F�

�� &RPSLOH�XVLQJ�F��F�DQG�WKH�OLEUDU\�WR�IRUP�������V�

�� $VVHPEOH�WR�IRUP�������R�

�� �ORDG�DQG�UXQ��\RXU�REMHFW�FRGH��
FVXS
�IURP�F���GVN���SOXV�DQ\�REM�FRGHV�XVHG��H�J��JUI���SURJUDP
QDPH�LV��67$57�

�� ,I�GHVLUHG��FRQYHUW�WR�SURJUDP�IRUPDW�E\��ORDG�DQG�UXQ��

D��F��SIL��IURP�F���GLVN�
E��\RXU�REMHFW�FRGH
F��FVXS
G��RWKHU�QHHGHG�REM�FRGHV��H�J��35,17)�
H��F��SII��IURP�F���GLVN�
I��6$9(����RQ�(GLWRU�$VVHPEOHU�%�
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,QFOXGHG�RQ�WKLV�GLVN�DUH�WKH�OLEUDU\�IXQFWLRQV�

���FKDQJH
���FRQY�F
���FVRUW
���FSRV
���FVHJ
���PD[
���PLQ
���SUI
���URP
����VWRL
����VWUFDW
����VWQFS\
����VWUOHQ

F�FRGHV��VRPH�H[DPSOHV��

SULP�F ILQG�DOO�SULPHV�EHORZ����
SPN�F WHVWV�LQWHJHU�IRU�SULPHQHVV
PRGURPF SULQWV�������LQ�URPDQ�QXPEHUV
UN�F FKDQJHV�QXPEHU�WR�URPDQ�XVLQJ�IXQFWLRQ�URP
VFLQF WRWDOV�\RXU�FKDQJH
VLPS�F VLPSOH�VWULQJ�PDQLSXODWLRQ
WHVWP[F WHVW�PD[�IXQFWLRQ
WVWJLF WHVWV�JHWLQW�IXQFW
DGG��F GRHV����DGGLWLRQV
FVHJ�F HTXLYDOHQW�WR�EDVLF�6(*�
VWUSRV�F HTXLY�WR�EDVLF�326
LQWGHPF JHWLQW�GHPR
DUU�F DUUD\�SURJUDPV
DUU�F
DUU�F
DUU��F
VWQFS\GPF GHPR�RI�VWQFS\

)LQDOO\��WKHUH�LV�D�SURJUHVVLYH�VHW�RI��FKDQJH�IRU�D�GROODU��SURJUDPV��VKRZLQJ�P\�VWHSV�LQ�ZULWLQJ�LW�

FIGF LV�WKH�RULJLQDO�SURJUDP
FGF�FGV�FGR XVHV�IXQFWLRQ��TXLWV�LI�����HQWHUHG
FG�F XVHV�OLEUDU\�IXQFWLRQ
GFKDQJH SURJUDP�IRUPDW��(�$���

'�/��0DKOHU�����%RXOGHU�5RDG��1HZWRQ��0$������
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Disk 40. Contents of file ADD10C

/* add10c    */
/* PROGRAM WITH KEYBOARD INPUT */
/* ALLOWS 10 ADDITIONS   */
#include dsk2.conv;c
main()
  {int i;
   char str[10];
   char buff[10];
   int sum,item1,item2;
   i=0;
   while (++i<=10) /*loop counter*/
{  sum=item1=item2=0;
   /* clears slate for each add */
   puts("enter a number: ");
   item1=atoi(gets(buff));
/* gets number from keyboard and
   changes it to int  */
   puts("second number: ");
   item2=atoi(gets(buff));
   sum=item1+item2;
   itod(sum,str,10);
/* changes sum to char 'str' */
   puts(str);
   putchar ('\n');/* new line */
                 }
putchar ('\n');
puts("end of program");}
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Disk 40. Contents of file ARR12C

/* test of array  arr12c   */
#define S 10
/* this lets us change size of array
  by changing single number in code-
  Note that 'S' appears several times*/
#include dsk2.prf
 /* in library files   */
#include dsk2.csort
 /* in library files   */
#include dsk2.conv;c
 /* in library files   */
main()
{ char buff[80];
 /* Room for BIG numbers ! */
  int val[S]; int a,b,c,d;
  a=c=d=0; b=1; /* b is flag */

  while (++d<=S) /* increment d each
                  loop! */
  { printf("\n enter item #%d:",d);
    val[d]=atoi(gets(buff)); }
/* change string to integer  */
  printf("here is original list\n");
  d=0;  /* so we can start d at 1 */
  while (++d<=S)
    { printf("item#%d = %d \n",d,
    val[d]);}
  sort(a,b,c,d,val);  /* see below*/
  puts("\n end of sort program"); }
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Disk 40. Contents of file ARR1C

/* sum an array  arr1c  */
# include dsk2.prf
main()
  { int sum; int item[6],i;
   i=0; item[0]=2;
   item[1]=4; item[2]=6;
   item[3]=8; item[4]=10;
   item[5]=5;
   sum=0 ;

   while (i<6)
  {printf("item no.  %d is
   %d \n",i,item[i]);
  /*  %d  means decimal
value of variable at end of
phrase; in this case i and
later item[i] */

sum =sum + item[i++];}
/* increment i each loop */
printf("\n sum is
%d\n",sum);
��`
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Disk 40. Contents of file ARR2C

/* test of array  arr2c     */
#include dsk2.prf
#include dsk2.conv;c
main()
{ int sum;  char buff[80];
  int item[6],i; i=0; sum=0;
  while(i++<6)
  {printf("\n enter item no. %d :"
     ,i);
    item[i]=atoi(gets(buff));
/* this converts keyboard value
 to integer stored as item[i] */
    printf("\n item no. %d is %d
      \n",i,item[i]);
    sum=sum + item[i];}

  printf("\n sum is %d\n",sum); }
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Disk 40. Contents of file ARR3C

/* test of array  arr3c    */
#include dsk2.prf

main()
{
  int val[10]; int a,b,c,d ;
  val[0]=2;   a=c=d=0; b=1;
  val[1]=4;
  val[2]=6;
  val[3]=8;
  val[4]=10;
  val[5]=3;
  val[6]=17;
  val[7]=11;
  val[8]=5;
  val[9]=0;

  while (d<=9)
 { printf("\n item# %d= %d",d,
 val[d]);  d=d+1; }

  sort(a,b,c,d,val);
/* a,b,c,d,and val are the ACTUAL
 arguments needed by 'sort' */
  puts("\n end of sort program"); }

  sort(i,f,s,k,item)
/* i,f,s,k,and item are the FORMAL
 arguments used by 'sort'  */
  int i,f,s,k,item[];
    { puts("\n \n here is your
       sorted list!");
      while (f==1)
      { i=f=s=k=0;
       while(i<=9)
       { if (item[i]<= item[i+1])
        { s= item[i]; f=1;
         item[i]=item[i+1];
         item[i+1]=s; }
       i=i+1;  }}
      while(++k<=10)
  { printf("\n item# %d= %d",k,
     item[k]);} }
/* when finished with sort, we
go back to next line of 'main'
i.e. the 'puts' line    */
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Disk 40. Contents of file CD3C

/* change for a dollar       cd3c  */

#include dsk2.conv;c
#include dsk2.change
main()
 { int c,p,h,q,d,n,s;
   char buff[4];
   char hs[2],qs[2],ds[2],ns[2],ss[2];
   while(p !=100)
  {puts("enter price in cents:\n");
   p=atoi(gets(buff));
   c=100-p;
   putchar('\n');
  c= change(c,50,h,hs," half-dollar");
  c= change(c,25,q,qs," quarters");
  c= change(c,10,d,ds," dimes");
  c= change(c,5,n,ns," nickels");
  c= change(c,1,s,ss," pennies");

 putchar('\n');
 puts("that's your change! \n"); }
 putchar('\n');
 puts("have a nice day!"); }
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Disk 40. Contents of file CDC

/* change for a dollar       cdc  */
/* uses function 'change()' */
#include dsk2.conv;c
main()
 { int c,p,h,q,d,n,s;
   char buff[4];
   char hs[2],qs[2],ds[2],ns[2],ss[2];
   puts("enter price in cents:\n\t");
   p=atoi(gets(buff));
   c=100-p;
   putchar('\n');
  c= change(c,50,h,hs," half-dollar");
  c= change(c,25,q,qs," quarters");
  c= change(c,10,d,ds," dimes");
  c= change(c,5,n,ns," nickles");
  c= change(c,1,s,ss," pennies");
/* main keeps calling 'change' with
   different ACTUAL arguments */
 putchar('\n');
 puts("that's your change! \n"); }

change(i,j,k,ks,str)
/* i,j,k,ks,str are FORMAL arguments */
  int i,j,k;
  char ks,str;
 { if    (i>=j)
   {k = i/j;
    i = i % j;
   itod(k,ks,2);
   puts(ks);
   puts(str );
   putchar('\n');}
   return(i);   }
/* so it can be used for next run
   of 'change()' */
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Disk 40. Contents of file CDS

*c99 v2.0 (c) 1986 Clint Pulley
 REF C$CIND,C$DIV,C$REM,C$ASR,C$ASL,C$EQ,C$NE,C$LT,C$LE
 REF C$GT,C$GE,C$ULT,C$ULE,C$UGT,C$UGE,C$LNEG,C$SWCH
 REF GETCHA,GETS,PUTCHA,PUTS,LOCATE,POLL,TSCRN,EXIT
*/* change for a dollar       cdc  */
*/* uses function 'change()' */
*#include dsk2.conv;c
*/* simple conversion functions */
*/*
*** n=atoi(s) - convert string to integer
**/
*atoi(s)  char *s;
ATOI
*{ int sign,n;
*  while(*s==' ')++s;
 AI 14,-4
C$2
 MOV 14,8
 AI 8,6
 MOV *8,8
 MOVB *8,8
 SRL 8,8
 DECT 14
 MOV 8,*14
 LI 8,32
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$3
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
 B @C$2
C$3
*  sign=1;
 MOV 14,8
 INCT 8
 DECT 14
 MOV 8,*14
 LI 8,1
 MOV *14+,9
 MOV 8,*9
*  if(*s=='-') { sign=-1; ++s; }
 MOV 14,8
 AI 8,6
 MOV *8,8
 MOVB *8,8
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 SRL 8,8
 DECT 14
 MOV 8,*14
 LI 8,45
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$4
 MOV 14,8
 INCT 8
 DECT 14
 MOV 8,*14
 LI 8,1
 NEG 8
 MOV *14+,9
 MOV 8,*9
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
*  if(*s=='+') ++s;
C$4
 MOV 14,8
 AI 8,6
 MOV *8,8
 MOVB *8,8
 SRL 8,8
 DECT 14
 MOV 8,*14
 LI 8,43
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$5
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
*  n=0;
C$5
 MOV 14,8
 DECT 14
 MOV 8,*14
 CLR 8
 MOV *14+,9
 MOV 8,*9
*  while((*s>='0')&(*s<='9')) n=10 * n + *(s++) - '0';
C$6
 MOV 14,8
 AI 8,6
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 MOV *8,8
 MOVB *8,8
 SRL 8,8
 DECT 14
 MOV 8,*14
 LI 8,48
 BL @C$GE
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,8
 MOV *8,8
 MOVB *8,8
 SRL 8,8
 DECT 14
 MOV 8,*14
 LI 8,57
 BL @C$LE
 INV *14
 SZC *14+,8
 ABS 8
 JNE $+6
 B @C$7
 MOV 14,8
 DECT 14
 MOV 8,*14
 LI 8,10
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,4
 MOV *8,8
 MOV 8,7
 MPY *14+,7
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,10
 MOV *8,9
 INC *8
 MOV 9,8
 MOVB *8,8
 SRL 8,8
 A *14+,8
 DECT 14
 MOV 8,*14
 LI 8,48
 S *14+,8
 NEG 8
 MOV *14+,9
 MOV 8,*9
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 B @C$6
C$7
*  return(sign*n);
 MOV 14,8
 INCT 8
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 INCT 8
 MOV *8,8
 MOV 8,7
 MPY *14+,7
 AI 14,4
 B *13
*}
*/*
*** itod(nbr,str,sz) -
***        convert nbr to signed decimal string of width sz
***        right justified, blank filled, result in str[].
***        sz includes 0-byte string terminator
**/
*itod(nbr,str,sz) int nbr,sz; char str[];
ITOD
*{ char sgn;
*  sgn=' ';
 DECT 14
 MOV 14,8
 DECT 14
 MOV 8,*14
 LI 8,32
 MOV *14+,9
 MOVB @>8311,*9
*  if(nbr<0) { nbr=-nbr; sgn='-'; }
 MOV 14,8
 AI 8,8
 MOV *8,8
 DECT 14
 MOV 8,*14
 CLR 8
 BL @C$LT
 ABS 8
 JNE $+6
 B @C$9
 MOV 14,8
 AI 8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,10
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 MOV *8,8
 NEG 8
 MOV *14+,9
 MOV 8,*9
 MOV 14,8
 DECT 14
 MOV 8,*14
 LI 8,45
 MOV *14+,9
 MOVB @>8311,*9
*  str[--sz]=0;
C$9
 MOV 14,8
 AI 8,6
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
 DECT 14
 MOV 8,*14
 CLR 8
 MOV *14+,9
 MOVB @>8311,*9
*  while(sz)
C$10
 MOV 14,8
 AI 8,4
 MOV *8,8
 ABS 8
 JNE $+6
 B @C$11
*  { str[--sz]=nbr%10+'0';
 MOV 14,8
 AI 8,6
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,10
 MOV *8,8
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 DECT 14
 MOV 8,*14
 LI 8,10
 BL @C$REM
 DECT 14
 MOV 8,*14
 LI 8,48
 A *14+,8
 MOV *14+,9
 MOVB @>8311,*9
*    if(!(nbr=nbr/10))break;
 MOV 14,8
 AI 8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,10
 MOV *8,8
 DECT 14
 MOV 8,*14
 LI 8,10
 BL @C$DIV
 MOV *14+,9
 MOV 8,*9
 BL @C$LNEG
 ABS 8
 JNE $+6
 B @C$12
 B @C$11
*  }
C$12
 B @C$10
C$11
*  if(sz) str[--sz]=sgn;
 MOV 14,8
 AI 8,4
 MOV *8,8
 ABS 8
 JNE $+6
 B @C$13
 MOV 14,8
 AI 8,6
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
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 DECT 14
 MOV 8,*14
 MOV 14,8
 INCT 8
 MOVB *8,8
 SRL 8,8
 MOV *14+,9
 MOVB @>8311,*9
*  while(sz) str[--sz]=' ';
C$13
C$14
 MOV 14,8
 AI 8,4
 MOV *8,8
 ABS 8
 JNE $+6
 B @C$15
 MOV 14,8
 AI 8,6
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
 DECT 14
 MOV 8,*14
 LI 8,32
 MOV *14+,9
 MOVB @>8311,*9
 B @C$14
C$15
*}
 INCT 14
 B *13
*main()
 DEF MAIN
MAIN
* { int c,p,h,q,d,n,s;
*   char buff[4];
*   char hs[2],qs[2],ds[2],ns[2],ss[2];
*   puts("enter price in cents:\n\t");
 AI 14,-28
 LI 8,C$16+0
 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTS
 INCT 14
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*   p=atoi(gets(buff));
 MOV 14,8
 AI 8,24
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,12
 DECT 14
 MOV 8,*14
 BL *12
 DATA GETS
 INCT 14
 DECT 14
 MOV 8,*14
 BL *12
 DATA ATOI
 INCT 14
 MOV *14+,9
 MOV 8,*9
*   c=100-p;
 MOV 14,8
 AI 8,26
 DECT 14
 MOV 8,*14
 LI 8,100
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 S *14+,8
 NEG 8
 MOV *14+,9
 MOV 8,*9
*   putchar('\n');
 LI 8,10
 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTCHA
 INCT 14
*  c= change(c,50,h,hs," half-dollar");
 MOV 14,8
 AI 8,26
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 DECT 14
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 MOV 8,*14
 LI 8,50
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,16
 DECT 14
 MOV 8,*14
 LI 8,C$16+24
 DECT 14
 MOV 8,*14
 BL *12
 DATA CHANGE
 AI 14,10
 MOV *14+,9
 MOV 8,*9
*  c= change(c,25,q,qs," quarters");
 MOV 14,8
 AI 8,26
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 DECT 14
 MOV 8,*14
 LI 8,25
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,26
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,14
 DECT 14
 MOV 8,*14
 LI 8,C$16+37
 DECT 14
 MOV 8,*14
 BL *12
 DATA CHANGE
 AI 14,10
 MOV *14+,9
 MOV 8,*9
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*  c= change(c,10,d,ds," dimes");
 MOV 14,8
 AI 8,26
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 DECT 14
 MOV 8,*14
 LI 8,10
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,24
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,12
 DECT 14
 MOV 8,*14
 LI 8,C$16+47
 DECT 14
 MOV 8,*14
 BL *12
 DATA CHANGE
 AI 14,10
 MOV *14+,9
 MOV 8,*9
*  c= change(c,5,n,ns," nickles");
 MOV 14,8
 AI 8,26
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 DECT 14
 MOV 8,*14
 LI 8,5
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,22
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,10
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 DECT 14
 MOV 8,*14
 LI 8,C$16+54
 DECT 14
 MOV 8,*14
 BL *12
 DATA CHANGE
 AI 14,10
 MOV *14+,9
 MOV 8,*9
*  c= change(c,1,s,ss," pennies");
 MOV 14,8
 AI 8,26
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,28
 MOV *8,8
 DECT 14
 MOV 8,*14
 LI 8,1
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,20
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,8
 DECT 14
 MOV 8,*14
 LI 8,C$16+63
 DECT 14
 MOV 8,*14
 BL *12
 DATA CHANGE
 AI 14,10
 MOV *14+,9
 MOV 8,*9
*/* main keeps calling 'change' with
*   different ACTUAL arguments */
* putchar('\n');
 LI 8,10
 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTCHA
 INCT 14
* puts("that's your change! \n"); }
 LI 8,C$16+72
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 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTS
 INCT 14
 AI 14,28
 B *13
C$16 BYTE 101,110,116,101,114,32,112,114,105,99,101,32
 BYTE 105,110,32,99,101,110,116,115,58,10,9,0
 BYTE 32,104,97,108,102,45,100,111,108,108,97,114
 BYTE 0,32,113,117,97,114,116,101,114,115,0,32
 BYTE 100,105,109,101,115,0,32,110,105,99,107,108
 BYTE 101,115,0,32,112,101,110,110,105,101,115,0
 BYTE 116,104,97,116,39,115,32,121,111,117,114,32
 BYTE 99,104,97,110,103,101,33,32,10,0
 EVEN
*
*change(i,j,k,ks,str)
CHANGE
*/* i,j,k,ks,str are FORMAL arguments */
*  int i,j,k;
*  char ks,str;
* { if    (i>=j)
 MOV 14,8
 AI 8,10
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,10
 MOV *8,8
 BL @C$GE
 ABS 8
 JNE $+6
 B @C$18
*   {k = i/j;
 MOV 14,8
 AI 8,6
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,12
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,12
 MOV *8,8
 BL @C$DIV
 MOV *14+,9
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 MOV 8,*9
*    i = i % j;
 MOV 14,8
 AI 8,10
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,12
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,12
 MOV *8,8
 BL @C$REM
 MOV *14+,9
 MOV 8,*9
*   itod(k,ks,2);
 MOV 14,8
 AI 8,6
 MOV *8,8
 DECT 14
 MOV 8,*14
 MOV 14,8
 AI 8,6
 MOV *8,8
 DECT 14
 MOV 8,*14
 LI 8,2
 DECT 14
 MOV 8,*14
 BL *12
 DATA ITOD
 AI 14,6
*   puts(ks);
 MOV 14,8
 AI 8,4
 MOV *8,8
 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTS
 INCT 14
*   puts(str );
 MOV 14,8
 INCT 8
 MOV *8,8
 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTS
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 INCT 14
*   putchar('\n');}
 LI 8,10
 DECT 14
 MOV 8,*14
 BL *12
 DATA PUTCHA
 INCT 14
*   return(i);   }
C$18
 MOV 14,8
 AI 8,10
 MOV *8,8
 B *13
*/* so it can be used for next run
*   of 'change()' */
*
 END
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Disk 40. Contents of file CFDC

/* change for a dollar       cfdc  */

#include dsk2.conv;c
  int c;
main()
  {int p,h,q,d,n;
   char buff[5];
   char hs[5];
   char qs[5];
   char ds[5];
   char ns[5];
   char cs[5];

   puts("enter price in cents \n");
   p=atoi(gets(buff)); /* char to int*/
   c=100-p;

 { if  (c>=50)
  {h = c/50;
   c=c % 50; /* % gives remainder */
  itod(h,hs,2);
/* int 'h' to char 'hs'-len 2 */
  puts(hs);
  puts(" half-dollar  \n");}
       }
 { if    (c>=25)
   {q = c/25;
    c = c % 25;
   itod(q,qs,2);
   puts(qs);
   puts(" quarters \n");}
                }
 { if (c>=10)
   {d=c/10;
    c=c % 10;
   itod(d,ds,2);
   puts(ds);
   puts(" dimes \n");}
            }
 { if (c>=5)
   {n=c/5;
    c=c%5;
   itod(n,ns,2);
   puts(ns);
   puts(" nickels \n");}
          }
 { if (c>=1)
   {itod(c,cs,2);
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    puts(cs);
    puts(" pennies \n"); }}
 putchar('\n');
 puts("that's your change! \n");
     }
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Disk 40. Contents of file CHANGE

/* change as a library function    */

change(i,j,k,ks,str)
  int i,j,k;
  char ks,str;
 { if    (i>=j)
   {k = i/j;
    i = i % j;
   itod(k,ks,2);
   puts(ks);
   puts(str );
   putchar('\n');}
   return(i);   }
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Disk 40. Contents of file CPOS

/* CPOS  dlm */
/* library function */

cpos(s,c,n)
 char *s; char *c; int n;
{ n=1;
  while (*s)
    { if  ( *s == *c)
       { return (n);
         break ;     }
      else {
            ++s;
            ++n ;   }
               }
  n=0;     }
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Disk 40. Contents of file CPOS;C

/* CPOS  dlm */
/* library function */

cpos(s,c,n)
 char *s; char *c; int n;
{ n=1;
  while (*s)
    { if  ( *s == *c)
       { return (n);
         break ;     }
      else {
            ++s;
            ++n ;   }
               }
  n=0;     }
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Disk 40. Contents of file CSEG

/* CSEG    */
/* makes new str s from ss starting
at m, n chars long */

cseg(s,ss,m,n)
 int n; int m; char *s; char *ss;
{ int i; i=0;
  while (++i<30)
{ s[i] = '\0' ; }
  ss = ss + (m-1);
  while (n--)
   (*s++) = (*ss++);
           ;
  if  (n=0)
{ *s == '\0';
  return ;   }  }
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Disk 40. Contents of file CSEG;C

/* CSEG    */
/* makes new str s from ss starting
at m, n chars long */

cseg(s,ss,m,n)
 int n; int m; char *s; char *ss;
{ int i; i=0;
  while (++i<30)
{ s[i] = '\0' ; }
  ss = ss + (m-1);
  while (n--)
   (*s++) = (*ss++);
           ;
  if  (n=0)
{ *s == '\0';
  return ;   }  }
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Disk 40. Contents of file CSORT

    /* sort as a library funct */

     sort(i,f,s,k,item)
     int i,f,s,k,item[];
     { puts("\n \n here is your sorted list!");
      while (f==1)
      { i=f=s=k=0;
       while(i<=(S-1))
       { if (item[i]<= item[i+1])
        { s= item[i]; f=1;
         item[i]=item[i+1];
         item[i+1]=s; }
       i=i+1;  }}
      while(++k<=S)
         { printf("\n item# %d= %d",k,item[k]);}
                }
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Disk 40. Contents of file DISPLAYC

/* test of graphic functions  */
  #include dsk2.grf1rf
main()
{ int r;  char *s;
/*  *s is 'address of s'   */
  s="FFFFFFFFFFFFFFFF"; r=7;
 grf1();
 screen(5);
 chrdef(136,s);
 chrdef(152,s);
/* these set 136,152 to square */
 color(17,9,5); color(18,11,11);
 color(19,6,11);
/* char set 3 higher than XB */
 hchar(7,4,136,27); /*top of box*/
 hchar(17,4,136,27);/* bottom */
 vchar(8,4,136,9);
 vchar(8,30,136,9); /* sides */
 while (++r<=16)
 {hchar(r,5,144,25); }
 hchar(9,6,152,5); hchar(15,6,152,5);
 vchar(10,6,152,5); vchar(9,19,152,7);
 hchar(9,15,152,4); hchar(12,15,152,4);
 vchar(10,15,152,2); vchar(9,28,152,7);
 hchar(9,24,152,4);  hchar(12,24,152,4);
 vchar(10,24,152,2); /* letters */
 putchar('\n'); /* next line */
 puts(" this is c graphics!");
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Disk 40. Contents of file GETINT

/* getint()                     */
/* format:  status=getint(&num) */
/* status contains:             */
/*    -1 : EOF was found        */
/*     1 : error (no #s)        */
/*     0 : successful input     */

getint(ptrint)
int *ptrint;
{
  char buffer[81];
  int index,ch;
  index=0;

  while((ch=getchar())=='\n'|ch==' ')
    ; /* do-nothing */
  while(ch!=EOF & ch!='\n' & ch!=' ' & index<81)
    {
    buffer[index++]=ch;
    ch=getchar();
    }
  buffer[index]=0;
  if(ch==EOF)
    return(STOP);
  else
    return(stoi(buffer,ptrint));
}
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Disk 40. Contents of file INDEX

/* (Mod from WIBLE by dlm) */

index(s,c)
char *s,c;
{ int n; n=1;
  puts(s);putchar('\n');puts(c);
  while(*s++)
   {printf("%d",*s);
     if (*s == c)
     return(n);
     else
      { ++s;
        ++n;}  }
    return (0); }
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Disk 40. Contents of file INTDEMC

/* INTDEMC    */
/* getint() demo  */

#include dsk2.conv;c
#define STOP -1
#define NO 1
#define YES 0
#define EOF -1
#include dsk2.getint
#include dsk2.stoi
main()
{
  int num,stat;
  char string[81];
  puts("This reads in integers until it detects\n");
  puts("a CTRL-Z.\n");
  while((stat=getint(&num))!=STOP)
    if(stat==YES) {
        itod(num,string,5);
        puts(string);
        puts(" is the number accepted.\n");
      }
    else
      puts("That was no integer...try again!!\n");
  puts("We're finished!\n");
}
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Disk 40. Contents of file MAX

max(a,b)
int a,b;
{
  if(b<a) return(a); else return(b);
}
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Disk 40. Contents of file MIN

min(a,b) int a,b;
{ if(b>a)return(a); else return(b);
}
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Disk 40. Contents of file MODROMC

/* modromc */
/* Prints #1-100 in Roman numbers */

main()
{ int x;
  x=1;
  while(++x<=100)
{ rom(x); }  }

rom(a)
int a;
{
   a=rm(a,1000,"M");
   a=rm(a,900,"CM");
   a=rm(a,500,"D");
   a=rm(a,400,"CD");
   a=rm(a,100,"C");
   a=rm(a,90,"XC");
   a=rm(a,50,"L");
   a=rm(a,40,"XL");
   a=rm(a,10,"X");
   a=rm(a,9,"IX");
   a=rm(a,5,"V");
   a=rm(a,4,"IV");
   rm(a,1,"I");
   putchar('\n'); }

rm(i,j,c)
char c[3];
int i,j;
{
    while(i>=j)
     {
     puts(c);
     i=i-j;
       }
    return(i);
     }
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Disk 40. Contents of file PMK2C

 /*  PMK2C  */
/* TEST AN INTEGER from keyboard
   FOR PRIMENESS */
/*  '1000' STOPS PROGRAM */

  #include dsk2.conv;c

main()
   { char buff[10];
   int i,n;

   while(n != 1000)
      { puts("Enter number");
        putchar('\n');
        i=1;
        n=atoi(gets(buff));
        while (++i<n)
           if (n%i==0)
         /* no remainder */
              {puts("not prime\n");
               break; }
       /*jump out of loop */
           if (i==n)
       /* only factor is itself */
                puts("prime\n");
                   }
       putchar('\n');
       puts("come back soon!"); }
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Disk 40. Contents of file PRF

    /* printf references */
    /* loaded into lib as 'prf' */
      #asm REF PRINTF
      #endasm



7(;$6�,167580(176
+20(�&20387(5

506

Disk 40. Contents of file PRIM2C

/* PRIM2C   */
/* c-code;must be compiled and assembled */
/* modified for c99 by d.l.mahler       */

/* FIND ALL PRIMES BELOW 1000    */
    #include DSK2.conv;c
main()
  {int i,n;
   char pr[4];
   i=1;
   n=2;

   while (++n<=1000) /* n prime candidate */
     { i=1;
       while (++i<n)
        { if (n%i==0 )  /* no remainder  */
          break; } /*jump out of loop*/
       if (i==n) /*only factor is n*/
          { putchar('\n');
            itod(n,pr,4);
             /*int to char*/
             putchar('\t');
             puts ( pr );} }
   putchar('\n');
   puts(" end of list"); }
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*c99 v2.0 (c) 1986 Clint Pulley
 REF C$CIND,C$DIV,C$REM,C$ASR,C$ASL,C$EQ,C$NE,C$LT,C$LE
 REF C$GT,C$GE,C$ULT,C$ULE,C$UGT,C$UGE,C$LNEG,C$SWCH
 REF GETCHA,GETS,PUTCHA,PUTS,LOCATE,POLL,TSCRN,EXIT
*/* PRIM2C   */
*/* c-code;must be compiled and assembled */
*/* modified for c99 by d.l.mahler       */
*
*/* FIND ALL PRIMES BELOW 1000    */
*    #include DSK2.conv;c
*/* simple conversion functions */
*/*
*** n=atoi(s) - convert string to integer
**/
*atoi(s)  char *s;
ATOI
*{ int sign,n;
*  while(*s==' ')++s;
 AI 14,-4
C$2
 MOV 14,8
 AI 8,6
 MOV *8,8
 MOVB *8,8
 SRL 8,8
 BL 15
 LI 8,32
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$3
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
 B @C$2
C$3
*  sign=1;
 MOV 14,8
 INCT 8
 BL 15
 LI 8,1
 MOV *14+,9
 MOV 8,*9
*  if(*s=='-') { sign=-1; ++s; }
 MOV 14,8
 AI 8,6
 MOV *8,8
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 MOVB *8,8
 SRL 8,8
 BL 15
 LI 8,45
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$4
 MOV 14,8
 INCT 8
 BL 15
 LI 8,1
 NEG 8
 MOV *14+,9
 MOV 8,*9
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
*  if(*s=='+') ++s;
C$4
 MOV 14,8
 AI 8,6
 MOV *8,8
 MOVB *8,8
 SRL 8,8
 BL 15
 LI 8,43
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$5
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
*  n=0;
C$5
 MOV 14,8
 BL 15
 CLR 8
 MOV *14+,9
 MOV 8,*9
*  while((*s>='0')&(*s<='9')) n=10 * n + *(s++) - '0';
C$6
 MOV 14,8
 AI 8,6
 MOV *8,8
 MOVB *8,8
 SRL 8,8
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 BL 15
 LI 8,48
 BL @C$GE
 BL 15
 MOV 14,8
 AI 8,8
 MOV *8,8
 MOVB *8,8
 SRL 8,8
 BL 15
 LI 8,57
 BL @C$LE
 INV *14
 SZC *14+,8
 ABS 8
 JNE $+6
 B @C$7
 MOV 14,8
 BL 15
 LI 8,10
 BL 15
 MOV 14,8
 AI 8,4
 MOV *8,8
 MOV 8,7
 MPY *14+,7
 BL 15
 MOV 14,8
 AI 8,10
 MOV *8,9
 INC *8
 MOV 9,8
 MOVB *8,8
 SRL 8,8
 A *14+,8
 BL 15
 LI 8,48
 S *14+,8
 NEG 8
 MOV *14+,9
 MOV 8,*9
 B @C$6
C$7
*  return(sign*n);
 MOV 14,8
 INCT 8
 MOV *8,8
 BL 15
 MOV 14,8
 INCT 8
 MOV *8,8
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 MOV 8,7
 MPY *14+,7
 AI 14,4
 B *13
*}
*/*
*** itod(nbr,str,sz) -
***        convert nbr to signed decimal string of width sz
***        right justified, blank filled, result in str[].
***        sz includes 0-byte string terminator
**/
*itod(nbr,str,sz) int nbr,sz; char str[];
ITOD
*{ char sgn;
*  sgn=' ';
 DECT 14
 MOV 14,8
 BL 15
 LI 8,32
 MOV *14+,9
 MOVB @>8311,*9
*  if(nbr<0) { nbr=-nbr; sgn='-'; }
 MOV 14,8
 AI 8,8
 MOV *8,8
 BL 15
 CLR 8
 BL @C$LT
 ABS 8
 JNE $+6
 B @C$9
 MOV 14,8
 AI 8,8
 BL 15
 MOV 14,8
 AI 8,10
 MOV *8,8
 NEG 8
 MOV *14+,9
 MOV 8,*9
 MOV 14,8
 BL 15
 LI 8,45
 MOV *14+,9
 MOVB @>8311,*9
*  str[--sz]=0;
C$9
 MOV 14,8
 AI 8,6
 MOV *8,8
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 BL 15
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
 BL 15
 CLR 8
 MOV *14+,9
 MOVB @>8311,*9
*  while(sz)
C$10
 MOV 14,8
 AI 8,4
 MOV *8,8
 ABS 8
 JNE $+6
 B @C$11
*  { str[--sz]=nbr%10+'0';
 MOV 14,8
 AI 8,6
 MOV *8,8
 BL 15
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
 BL 15
 MOV 14,8
 AI 8,10
 MOV *8,8
 BL 15
 LI 8,10
 BL @C$REM
 BL 15
 LI 8,48
 A *14+,8
 MOV *14+,9
 MOVB @>8311,*9
*    if(!(nbr=nbr/10))break;
 MOV 14,8
 AI 8,8
 BL 15
 MOV 14,8
 AI 8,10
 MOV *8,8
 BL 15
 LI 8,10
 BL @C$DIV
 MOV *14+,9
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 MOV 8,*9
 BL @C$LNEG
 ABS 8
 JNE $+6
 B @C$12
 B @C$11
*  }
C$12
 B @C$10
C$11
*  if(sz) str[--sz]=sgn;
 MOV 14,8
 AI 8,4
 MOV *8,8
 ABS 8
 JNE $+6
 B @C$13
 MOV 14,8
 AI 8,6
 MOV *8,8
 BL 15
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
 A *14+,8
 BL 15
 MOV 14,8
 INCT 8
 MOVB *8,8
 SRL 8,8
 MOV *14+,9
 MOVB @>8311,*9
*  while(sz) str[--sz]=' ';
C$13
C$14
 MOV 14,8
 AI 8,4
 MOV *8,8
 ABS 8
 JNE $+6
 B @C$15
 MOV 14,8
 AI 8,6
 MOV *8,8
 BL 15
 MOV 14,8
 AI 8,6
 DEC *8
 MOV *8,8
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 A *14+,8
 BL 15
 LI 8,32
 MOV *14+,9
 MOVB @>8311,*9
 B @C$14
C$15
*}
 INCT 14
 B *13
*main()
 DEF MAIN
MAIN
*  {int i,n;
*   char pr[4];
*   i=1;
 AI 14,-8
 MOV 14,8
 AI 8,6
 BL 15
 LI 8,1
 MOV *14+,9
 MOV 8,*9
*   n=2;
 MOV 14,8
 AI 8,4
 BL 15
 LI 8,2
 MOV *14+,9
 MOV 8,*9
*
*   while (++n<=1000) /* n prime candidate */
C$17
 MOV 14,8
 AI 8,4
 INC *8
 MOV *8,8
 BL 15
 LI 8,1000
 BL @C$LE
 ABS 8
 JNE $+6
 B @C$18
*     { i=1;
 MOV 14,8
 AI 8,6
 BL 15
 LI 8,1
 MOV *14+,9
 MOV 8,*9
*       while (++i<n)
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C$19
 MOV 14,8
 AI 8,6
 INC *8
 MOV *8,8
 BL 15
 MOV 14,8
 AI 8,6
 MOV *8,8
 BL @C$LT
 ABS 8
 JNE $+6
 B @C$20
*        { if (n%i==0 )  /* no remainder  */
 MOV 14,8
 AI 8,4
 MOV *8,8
 BL 15
 MOV 14,8
 AI 8,8
 MOV *8,8
 BL @C$REM
 BL 15
 CLR 8
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$21
*          break; } /*jump out of loop*/
 B @C$20
C$21
 B @C$19
C$20
*       if (i==n) /*only factor is n*/
 MOV 14,8
 AI 8,6
 MOV *8,8
 BL 15
 MOV 14,8
 AI 8,6
 MOV *8,8
 BL @C$EQ
 ABS 8
 JNE $+6
 B @C$22
*          { putchar('\n');
 LI 8,10
 BL 15
 BL *12
 DATA PUTCHA
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 INCT 14
*            itod(n,pr,4);
 MOV 14,8
 AI 8,4
 MOV *8,8
 BL 15
 MOV 14,8
 INCT 8
 BL 15
 LI 8,4
 BL 15
 BL *12
 DATA ITOD
 AI 14,6
*             /*int to char*/
*             putchar('\t');
 LI 8,9
 BL 15
 BL *12
 DATA PUTCHA
 INCT 14
*             puts ( pr );} }
 MOV 14,8
 BL 15
 BL *12
 DATA PUTS
 INCT 14
C$22
 B @C$17
C$18
*   putchar('\n');
 LI 8,10
 BL 15
 BL *12
 DATA PUTCHA
 INCT 14
*   puts(" end of list"); }
 LI 8,C$16+0
 BL 15
 BL *12
 DATA PUTS
 INCT 14
 AI 14,8
 B *13
C$16 BYTE 32,101,110,100,32,111,102,32,108,105,115,116
 BYTE 0
 EVEN
 END
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Disk 40. Contents of file RK3C

 /* RK3C- main only  */
/* Change Arabic number from
keyboard to Roman */

  #include dsk2.conv;c
  #include dsk3.rom
  #include dsk2.prf
main()
{ int x;
  char buff[10];
  printf("input an arabic number: ");
  x=atoi(gets(buff));
  {rom(x);  }
  printf("that is the roman equivalent \n ");
  printf("of %d \n",x);  }
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Disk 40. Contents of file SCINC

/*This is c.code-must be compiled
and assembled (d.l.mahler) */
/* SCALED INTEGERS   scinc     */

#include dsk2.conv;c

main()

{ char dollsgn,centsgn;
  char str[5],sr[3],buff[10];
 /* [] indicates length */
  int  m,d,c,p,n,dm,q,h,db;
  puts("how many pennies? \n");
  p=atoi(gets(buff));
  puts("how many nickels? \n");
  n=atoi(gets(buff));
  n=n*5;
  puts("how many dimes? \n");
  dm=atoi(gets(buff));
  dm=dm*10 ;
  puts("how many quarters? \n");
  q=atoi(gets(buff));
  q=q*25;
  puts("how many half-dollars? \n");
  h=atoi(gets(buff));
  h=h*50;
  puts("and, finally, how many dollar bills? \n");
  db=atoi(gets(buff));
  db=db*100;
  m=p+n+dm+q+h+db;
  dollsgn='$';
  centsgn='.';
  d=m/100;
  c=m-(d*100);
  putchar('\n');
  puts("you have exactly ");
  putchar(dollsgn);
  itod(d,str,3);
 /*changes int 'd' to string 'str'*/
  puts(str);
  putchar(centsgn);
  itod(c,sr,3);
  puts(sr);
  putchar('\n');
      }
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Disk 40. Contents of file SCPDEM;C

/* scpdem  */
char s1[80];
char s2[80];
main()
{ int c;
puts("Enter the old string:");
c=gets(s2);
puts(s2); puts(" is old string");
putchar('\n');
strcpy(s1,s2);

puts(s1); puts(" is the new string");
putchar('\n');
            }
strcpy(s,ss)
 char *s; char *ss;
{

  while  ((*s++) = (*ss++))
           ;
return ;       }
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Disk 40. Contents of file SIMP3C

/* simple string manipulation  */
/* SIMP3C  */
#define MAXLENGTH 10
  /* assigns constant 10 to
               MAXLENGTH */
main()
  { char data[MAXLENGTH]; int n;
    char *s;  s="brenda";
   /*  s is an address and *s is
        "the variable stored at s"
    OR "s is a pointer to *s" */
    n=0;
    puts("enter your name \n");
    gets(data);
    /*gets value from keyboard */
    puts("hello,");
    puts(data);
    putchar('\n');
    while (++n<10)
     {putchar('\n');
      puts("Where are the cookies,");
      puts(s); putchar('?');}
   /* uses the pointer s  */
    putchar('\n');
    puts("goodbye,");
    puts(data);
    putchar('\n');    }
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Disk 40. Contents of file SLDM;C

/* SLENDEM     */
#include dsk2.conv;c
char s1[80],s2[80];
char answer[3];
main()
{
  int c,a;
  puts("Simple test of strlen\n\n");
  puts("Enter large  string:");
  c=gets(s1);
  puts("\n\nEnter small string:");
  c=gets(s2);

  a=strlen(s1);
  itod(a,answer,3);
  puts("\nLength of first string is:");
  puts(answer);
  a=strlen(s2);
  itod(a,answer,3);
  puts("\nLength of second string is:");
  puts(answer);       }

/* Tom Wible */
strlen(s)
char *s;
{
  int n; n=0;
  while(*s++)
     ++n;
  return(n);
}
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Disk 40. Contents of file SPTST;C

/* test of graphics 1 library
*/
#include "dsk2.grf1rf"
#include dsk2.conv;c
main()
{ int n,flg,m1,q,m2;
  char cb[7]; char *t; char *s;
/* *t = "value at address t" */
  s="3C00BDA5A5BD003C"; m1=9;
  t="2466C31818C36624"; m2=-8;
  grf1();
  clear();
  chrdef(128,s); chrdef(129,t);
  sprite(1,128,2,80,120);
  sprite(0,129,16,80,0);
  spmag(2);
  screen(6);
  spmotn(0,0,m1); spmotn(1,0,m2);
  spmct(2);  /* enable motion */
  flg=n=q=0;
while(q<10)
  {locate(24,2); puts("sprdist=");
   puts(itod(spdist(0,1),cb,4));
   flg = spcnc(0,1,1);  /* coinc */
   if(flg)
     {locate(5,15);
     puts("BANG!");
     n=n+1;}
   if(n>2) /* each coinc -> >1 flg */
    {m1=-m1;  m2=-m2; /* reverse */
     spmotn(0,0,m1); spmotn(1,0,m2);
    n=0; q=q+1; /* reset flg count */
    locate(5,15); puts("BOOM!");}
   poll(1); }  /* key stops sprite */
spdall();
putchar('\n\n');
puts("That's the end!");       }
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Disk 40. Contents of file STNCPY

/* STNCPY */
/* library function */

stncpy(s,ss,n)   /* dlm */
/* modified from T.Wible */
 char *s; char *ss;   int n;
{ int i; i=0;
  while (++i<30)
   { s[i]= '0' ;}
  while (n--)
    (*s++) = (*ss++) ;
           ;
  return ;       }
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Disk 40. Contents of file STNCPYDMC

/* STNCPYDMC*/
/* demo of stncpy  */
#include dsk2.conv;c
char s1[80];
char s2[80];
main()
{ int c; int a; char buf[10];
puts("Enter the old string:");
c=gets(s2);
puts(s2); puts(" is old string");
putchar('\n');
puts("How many letters?  ");
a=atoi(gets(buf));

stncpy(s1,s2,a);

puts(s1); puts(" is the new string");
putchar('\n');
            }
stncpy(s,ss,n)
/*  dlm  modified from T.Wible */
 char *s; char *ss;   int n;
{ int i; i=0;
  while (++i<30)
   { s[i]= '0' ;}
  while (n--)
          (*s++) = (*ss++) ;
           ;
  return ;       }



7(;$6�,167580(176
+20(�&20387(5

524

Disk 40. Contents of file STOI

/* stoi(string,intptr) -   */
/* converts string to integer (intptr) */
/* and returns status report. */
stoi(string,intptr)
char string[];
int *intptr;
{
  int sign;
  int index;
  sign=1;  index=0;
  if(string[index]=='-'|string[index]=='+') {

    if(string[index++]=='-')
      sign= -1;
    else
      sign= 1;
    }
  *intptr=0;
  while(string[index]>='0' & string[index]<='9')
    *intptr=10*(*intptr)+string[index++]-'0';
  if(string[index]==0)
    {
    *intptr=sign*(*intptr);
    return(YES);
      }
  else
    return(NO);
}



The Cyc: Boston Computer Society Software Library

525

Disk 40. Contents of file STRCAT

/* concatenate t to end of s
*/

strcat(s,t) char *s,*t;
{ --s;
  while(*++s);
  while(*s++ = *t++);
}
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Disk 40. Contents of file STRCMP

/*
** Compare 2 strings; returns a # <0 if s<t, 0 if s==t,
** >0 if s>t
** Taken (and slightly adapted) from "The C Programming Language" by K&R
*/

strcmp(s,t)
char s[],t[];
{
  int i;
  i=0;
  while(s[i]==t[i])
       if(s[i++]==0
           return(0);
  return(s[i]-t[i]);
}
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Disk 40. Contents of file STRCPY

/* copy t to s
*/

strcpy(s,t) char *s,*t;
{ while(*s++=*t++);
}
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Disk 40. Contents of file STRLEN

/* (? Warren Agee)
  "My own version of strlen(), which MUST be used with
   match() below. "
*/

strlen(string)          /* NOTE: This is kind of non-standard, cuz it returns*/
char string[];          /* the real length-1, to be consistent with the      */
{                       /* number conventions of char arrays                 */
  int len; len=0;       /* (first element==0).                               */
  while(string[len])
     len++;
  return(len-1);
}
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Disk 40. Contents of file STRPOS;C

/* STRPOS;C  */
/* demo of index using global int */
#include dsk2.prf
char s1[80];
char s2[4];  int a;
main()
{ int c;
 char *ptr ; char *ptr2; a=1;
puts("Enter the big string:");
c=gets(s1); ptr=s1;
puts("Enter desired character:");
c=gets(s2); ptr2=s2;
 index(ptr,ptr2);
if(a)
printf (" '%c' is the # %d letter in %s", *ptr2,a,s1);
else
printf ("character not found!");
            }
index(s,c) /* mod from T.Wible */
 char *s; char *c;
{
  while (*s)
    { if  ( *s == *c)
        { return (a);
         break ;     }
      else {
            ++s;
            ++a ;   }
               }
  a=0;     }
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Disk 40. Contents of file STRPS;C

/* STRPS;C  */
/*demo of cpos */
#include dsk2.prf
char s1[80];
char s2[4];
main()
{ int c; int a;
 char *ptr ; char *ptr2; a=1;
puts("Enter the big string:");
c=gets(s1); ptr=s1;
puts("Enter desired character:");
c=gets(s2); ptr2=s2;
a=cpos(ptr,ptr2,a);
if(a)
printf (" '%c' is the # %d letter in %s", *ptr2,a,s1);
else
printf ("character not found!");
            }

cpos(s,c,n)    /* dlm */
 char *s; char *c; int n;
{
  while (*s)
    { if  ( *s == *c)
       { printf("%d\n",n);
          return (n);
         break ;     }
      else {
            ++s;
            ++n ;   }
               }
  n=0;     }
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Disk 40. Contents of file TESTMXC

/* testmxc    */
/* test max function */
/* quits if '999' entered */

#include dsk2.conv;c
#define STOP -1
#define NO 1
#define YES 0
#define EOF -1
#include dsk2.stoi
#include dsk2.getint
#include dsk2.max
main()
{
  int a,b,c;
  char string[81];
  char buff[81];
while (a !=999)
 { puts(" enter a number,then another:\n");
  a=atoi(gets(buff));
  b=atoi(gets(buff));
  c=max(a,b);
  itod(c,string,5);
  puts(string);
  puts(" is the bigger number.\n"); }
  puts("We're finished!\n");
             }
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Disk 40. Contents of file TSEGC

/* testing cseg   */
#include dsk2.cseg
char q1[20];  char q2[];
main()
{ q2 ="donaldmahler";
puts("   orig string is  ");
puts(q2);
putchar('\n');
 cseg(q1,q2,7,6);
puts("   new string is  ");
puts(q1);  }
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Disk 40. Contents of file TSTGIC

/* tstgic   CONT-Z ends  */
/* getint() test  */
/* accepts number from keyboard;
  rejects if not integer  */
#include dsk2.conv;c
#define STOP -1
#define NO 1
#define YES 0
#define EOF -1
#include dsk2.getint
#include dsk2.stoi
main()

{ int num,stat;
  char string[81];
  char str[81];
  puts("enter a number: \n");
  while((stat=getint(&num))!=STOP)
/* &num is 'address of number */
    if(stat==YES)
      { itod(num,string,6);
        puts(string);
        puts(" is the number accepted.\n");
        itod(stat,str,5);
        puts(str);
        puts(" is the status.\n"); }
   else
   puts("That was no integer...try again!!\n");
  puts("We're finished!\n");   }
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Disk 41. PULSAR Utilities

9HUVLRQ� $XWKRU��0LFKDHO�$PXQGVHQ
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG����������

6HW�RI�DVVHPEO\�ODQJXDJH�XWLOLWLHV��ZLWK�VRXUFH�FRGH��WR�DOORZ�\RX�WR�HDVLO\�WUDQVODWH�%$6,&�SURJUDPV�WR
DVVHPEO\��&RQWDLQV�VHYHUDO�GHPRV��*UHDW�IRU�TXLFNO\�ZULWLQJ�DVVHPEO\�FRGH�RU�IRU��ERUURZLQJ��FRGH�IRU
\RXU�RZQ�SURJUDPV�

dskdir. v2.0. 12-dec-96
Disk name               = PULSAR1  
Sectors total           = 360
Sectors used            = 306
Sectors available       = 52
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >017 *INPUT/O     24 DIS/FIX 80   >14f 023
002 >018 *INPUT/S      5 DIS/VAR 80   >122 004
003 >010 *RANDOM/O    17 DIS/FIX 80   >0f6 016
004 >011 *RANDOM/S    10 DIS/VAR 80   >106 005 >11e 004
005 >012 *READ/O      20 DIS/FIX 80   >10b 019
006 >00f *READ/S      16 DIS/VAR 80   >0e7 015
007 >013 -README       4 DIS/VAR 80   >126 003
008 >002 DATASET/S    39 DIS/VAR 80   >022 038
009 >003 FLOAT/S      20 DIS/VAR 80   >048 019
010 >004 GRAPH1/S     15 DIS/VAR 80   >05b 014
011 >005 IFSET/S      15 DIS/VAR 80   >069 014
012 >006 INIT-EA/S    22 DIS/VAR 80   >077 021
013 >007 INTMATH/S     7 DIS/VAR 80   >08c 006
014 >008 KEYSET/S     11 DIS/VAR 80   >092 010
015 >009 LOOPSET/S     5 DIS/VAR 80   >09c 004
016 >00a PULSAR/O     38 DIS/FIX 80   >0a0 037
017 >00b PULSAR/S      4 DIS/VAR 80   >0c5 002 >0e6 001
018 >00c RANDSET/S     8 DIS/VAR 80   >0c7 007
019 >00d SCRN-IO/S    15 DIS/VAR 80   >0ce 014
020 >00e START-EA/S   11 DIS/VAR 80   >0dc 010
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Disk 41. Contents of file *INPUT/S

*
* INPUT AT DEMO
*

       COPY "DSK2.START-EA/S"

       BL   @CHRSET
       DATA LRGSET,CHAR1
MAIN   BL   @SCRCLR
       BL   @PRNTAT
       DATA D1,D9,L1
       BL   @PRNTAT
       DATA D2,D9,L2
       BL   @PRNTAT
       DATA D9,D3,L3
       BL   @INPTAT
       DATA D12,D3,D20,LINE
       BL   @PRNTAT
       DATA D17,D3,L5
       BL   @PRNTAT
       DATA D20,D3,LINE
       BL   @PRNTAT
       DATA D23,D6,L4
REGET  BL   @KEYCON
       BL   @IFTHEN
       DATA KEYHIT,EQ,FCTN8,MAIN
       BL   @IFELSE
       DATA KEYHIT,EQ,QUITKY,EXIT,REGET
EXIT   LIMI 2
       LWPI GPLWS
       BLWP @>0000

* USER VARIABLES

L1     DATA 13
       TEXT 'INPUT-AT DEMO'
L2     DATA 13
       TEXT '============='
L3     DATA 27
       TEXT 'ENTER A STRING(20 CHR MAX):'
L4     DATA 18
       TEXT 'PRESS REDO OR QUIT'
L5     DATA 10
       TEXT 'YOU TYPED:'
LINE   BSS  >FF
CHAR1  DATA >0900

       END
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Disk 41. Contents of file *RANDOM/S

*******************************
*                             *
*     RANDOM NUMBER DEMO      *
*     ==================      *
*                             *
*     M Amundsen 3-30-85      *
*                             *
*    Uses PULSAR Routines     *
*                             *
*******************************

* LOAD DEF/REF TABLE

       COPY "DSK2.START-EA/S"

* MAIN PROGRAM

       BL   @SCRCLR           100 CALL CLEAR
       BL   @CHRSET           110 (* LOAD BIG LETTERS *)
       DATA LRGSET,CHAR1
       BL   @PRNTAT           120 DISPLAY AT(3,3):M1$
       DATA D3,D3,M1
       BL   @PRNTAT           130 DISPLAY AT(4,3):M2$
       DATA D4,D3,M2
       BL   @PRNTAT           140 DISPLAY AT(8,3):M3$
       DATA D8,D3,M3
       BL   @PRNTAT           150 DISPLAY AT(10,3):CLM$
       DATA D10,D3,CLM
       BL   @INPTAT           160 ACCEPT AT(10,3)SIZE(12):I1$
       DATA D10,D3,D12,I1
       BL   @STRNUM           170 FP1=STR$(I1)
       DATA I1,FP1
       BL   @FLTINT           180 INT1=FP1 (* SWITCH FLT PT TO INT *)
       DATA FP1,INT1
       BL   @SETRND           190 (* SET THE RANDOM SEED TO INT1 *)
       DATA INT1
AGAIN  BL   @RANDOM           200 (* GENERATE A RANDOM VALUE *)
       BL   @NUMSTR           210 M5$=VAL(RND)
       DATA RND,M5
       BL   @PRNTAT           220 DISPLAY AT(15,3):M4$
       DATA D15,D3,M4
       BL   @PRNTAT           230 DISPLAY AT(17,3):CLM$
       DATA D17,D3,CLM
       BL   @PRNTAT           240 DISPLAY AT(17,3):M5$
       DATA D17,D3,M5
       JMP  AGAIN             250 GOTO 200
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* VARIABLES

M1     DATA 23
       TEXT 'RANDOM NUMBER GENERATOR'
M2     DATA 23
       TEXT '======================='
M3     DATA 17
       TEXT 'ENTER SEED VALUE:'
M4     DATA 10
       TEXT 'RESULT IS:'
M5     BSS  20
I1     BSS  20
CLM    DATA 20
       TEXT '                    '
FP1    BSS  8
INT1   DATA 0
CHAR1  DATA >0900

       END
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Disk 41. Contents of file *READ/S

*******************************
*                             *
*    SIMPLE READ-DATA DEMO    *
*    =====================    *
*                             *
*     M. Amundsen 3-30-85     *
*                             *
*                             *
*   Example program using the *
* "PULSAR" assembly routines. *
*                             *
* NOTE:                       *
*   The  PULSAR  master  file *
* MUST be loaded into memory! *
*                             *
*******************************

* LOAD DEF/REF TABLE

       COPY "DSK2.START-EA/S"

* PUT UP TITLE                          (* "BASIC" VERSION *)

BEGIN  BL   @SCRCLR                     100 CALL CLEAR
       BL   @PRNTAT                     110 DISPLAY AT(1,8):L1$
       DATA D1,D8,L1
       BL   @PRNTAT                     120 DISPLAY AT(2,8):L2$
       DATA D2,D8,L2
       BL   @PRNTAT                     130 DISPLAY AT(3,8):L3$
       DATA D8,D2,L3

* READ & DISPLAY INTEGERS

NLOOP  BL   @SETDAT                     140 RESTORE "DLIST1" (INTEGER DATA)
       DATA INTDAT,DLIST1
       BL   @FOR                        150 FOR LOOP=10 TO 19 STEP 1
       DATA LOOP,D10,D19,D1
       BL   @GETDAT                     160 READ DTEMP
       DATA DTEMP
       BL   @INTFLT                     170 FLTEMP=DTEMP (TURN INT TO FLT)
       DATA DTEMP,FLTEMP
       BL   @NUMSTR                     180 STRING$=STR$(FLTEMP)
       DATA FLTEMP,STRING
       BL   @PRNTAT                     190 DISPLAY AT(LOOP,8):STRING$
       DATA LOOP,D8,STRING
       BL   @NEXT                       200 NEXT LOOP
       DATA LOOP
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* READ & DISPLAY STRINGS

SLOOP  BL   @PRNTAT                     210 DISPLAY AT(8,15):L4$
       DATA D8,D15,L4
       BL   @SETDAT                     220 RESTORE "DLIST3" (STRING DATA)
       DATA STRDAT,DLIST3
       BL   @FOR                        230 FOR LOOP=10 TO 19 STEP 1
       DATA LOOP,D10,D19,D1
       BL   @GETDAT                     240 READ STRING$
       DATA STRING
       BL   @PRNTAT                     250 DISPLAY AT(LOOP,15):STRING$
       DATA LOOP,D15,STRING
       BL   @NEXT                       260 NEXT LOOP
       DATA LOOP

* WAIT FOR KEYHIT

       BL   @PRNTAT                     270 DISPLAY AT(23,5):L5$
       DATA D23,D5,L5
REGET  BL   @KEYCON                     280 CALL KEY(0,K) *NO "S"
       BL   @IFTHEN                     290 IF K=QUIT THEN 310
       DATA KEYHIT,EQ,QUITKY,EXIT
       BL   @IFELSE                     300 IF K=FCTNS THEN 100 ELSE 280
       DATA KEYHIT,EQ,FCTN8,BEGIN,REGET

* END PROGRAM

EXIT   LIMI 2                         310 *TURN ON INTERRUPTS*
       JMP  $                         320 GOTO 320

* VARIABLES

L1     DATA 14
       TEXT 'READ-DATA DEMO'
       EVEN
L2     DATA 14
       TEXT '=============='
       EVEN
L3     DATA 8
       TEXT 'NUMBERS:'
L4     DATA 8
       TEXT 'STRINGS:'
L5     DATA 18
       TEXT 'PRESS REDO OR QUIT'
LOOP   DATA 0
FLTEMP BSS  8
STRING BSS  20
DTEMP  BSS  20
DLIST1 DATA 1,2,3,4,5,6,7,8,9,0
DLIST3 DATA 1
       TEXT 'A'
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       DATA 2
       TEXT 'BB'
       DATA 3
       TEXT 'CCC'
       DATA 4
       TEXT 'DDDD'
       DATA 5
       TEXT 'EEEEE'
       DATA 6
       TEXT 'FFFFFF'
       DATA 7
       TEXT 'GGGGGGG'
       DATA 8
       TEXT 'HHHHHHHH'
       DATA 9
       TEXT 'IIIIIIIII'
       DATA 10
       TEXT 'JJJJJJJJJJ'
       EVEN

       END
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Disk 41. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�GLVN����

7KH�38/6$5�DVVHPEO\�ODQJXDJH�XWLOLWLHV�ZHUH�ZULWWHQ�E\�0LNH�$PXQGVHQ��7KH\�DOORZ�\RX�WR�ZULWH
DVVHPEO\�ODQJXDJH�SURJUDPV�LQ�D�ZD\�YHU\�PXFK�OLNH�\RX�ZRXOG�ZULWH�D�%$6,&�SURJUDP��7KHUH�DUH�WKUHH
H[DPSOH�SURJUDPV�LQFOXGHG��7KH\�DUH�5$1'20�6��5($'�6��DQG�,1387�6��7R�UXQ�WKHVH�SURJUDPV
ORDG�LQ�38/6$5�2�DQG�WKH�REMHFW�ILOH�IRU�WKH�SURJUDP��H[DPSOH��5($'�2��DQG�WKHQ�JLYH�WKH�SURJUDP
QDPH�581�WR�VWDUW��,I�\RX�KDYH�TXHVWLRQV�RU�DUH�LQWHUHVWHG�LQ�KHOSLQJ�RQ�IXWXUH�XSJUDGHV�RI�38/6$5�\RX
FDQ�FRQWDFW�0LNH�$PXQGVHQ�DW�

32�%R[����
%RZOLQJ�*UHHQ��2+������
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Disk 41. Contents of file DATASET/S

*------------------------*
* GET VDP DATA INTO CPU  *
*                        *
* BL   @GETVDP           *
* DATA SRC,DST,#BYTES    *
*                        *
* PEEKS VDP INTO CPU ADR *
*------------------------*

GETVDP MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R0,R0
       MOV  *R2,R2
       BLWP @VMBR
       RT

*------------------------*
* PUT VDP DATA FROM CPU  *
*                        *
* BL   @PUTVDP           *
* DATA SRC,DST,#BYTES    *
*                        *
* POKES CPU INTO VDP ADR *
*------------------------*

PUTVDP MOV  *R11+,R1
       MOV  *R11+,R0
       MOV  *R11+,R2
       MOV  *R0,R0
       MOV  *R2,R2
       BLWP @VMBW
       RT

*------------------------*
* MOV CPU DATA           *
*                        *
* BL   @MOVCPU           *
* DATA SRC,DST,#BYTES    *
*                        *
* MOVES CPU TO CPU ADR   *
*------------------------*

MOVCPU MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       CLR  R3
MVCPU1 MOVB *R0+,*R1+
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       INC  R3
       C    *R2,R3
       JNE  MVCPU1
       RT

*------------------------*
* MOVE VDP DATA          *
*                        *
* BL   @MOVVDP           *
* DATA SRC,DST,#BYTES    *
*                        *
* MOVES VDP TO VDP ADR   *
*------------------------*

MOVVDP MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R0,@MVVDP1
       MOV  *R1,@MVVDP2
       CLR  R3
MVVDP3 MOV  @MVVDP1,R0
       BLWP @VSBR
       MOV  @MVVDP2,R0
       BLWP @VSBW
       INC  @MVVDP1
       INC  @MVVDP2
       INC  R3
       C    *R2,R3
       JNE  MVVDP3
       RT

*------------------------*
* MOVE DATA (POINTERS)   *
*                        *
* BL   @MOVDAT           *
* DATA SRC,DST,#BYTES    *
*------------------------*

MOVDAT MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R0,R0
       MOV  *R1,R1
       MOV  *R2,R2
MVDAT1 CI   R2,0
       JEQ  MVDAT2
       MOVB *R0+,*R1+
       DEC  R2
       JMP  MVDAT1
MVDAT2 RT
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*------------------------*
* POSITION DATA POINTER  *
*                        *
* BL   @SETDAT           *
* DATA DATYPE,DATADR     *
*------------------------*

SETDAT MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R0,@DATYPE
       MOV  R1,@DATAPT
       RT

*------------------------*
* GET DATA FROM LIST     *
*                        *
* BL   @GETDAT           *
* DATA VARIABLE          *
*------------------------*

GETDAT MOV  *R11+,R0
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  R0,@DATTP1
       BL   @IFTHEN
       DATA DATAPT,EQ,NOKEY,GTDAT4
       BL   @IFTHEN
       DATA DATYPE,EQ,STRDAT,GTDAT3
       BL   @IFTHEN
       DATA DATYPE,EQ,FLTDAT,GTDAT2
GTDAT1 BL   @MOVDAT
       DATA DATAPT,DATTP1,D2
       BL   @INTADD
       DATA DATAPT,D2,DATAPT
       JMP  GTDAT4
GTDAT2 BL   @MOVDAT
       DATA DATAPT,DATTP1,D8
       BL   @INTADD
       DATA DATAPT,D8,DATAPT
       JMP  GTDAT4
GTDAT3 BL   @FETCH1
       DATA DATAPT,DATLEN
       BL   @INTADD
       DATA DATLEN,D2,DATLEN
       BL   @MOVDAT
       DATA DATAPT,DATTP1,DATLEN
       BL   @INTADD
       DATA DATAPT,DATLEN,DATAPT
       BL   @INTDIV
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       DATA DATAPT,D2,INTTP1
       BL   @INTPLY
       DATA INTTP1,D2,INTTP1
       BL   @INTSUB
       DATA INTTP1,DATAPT,INTTP1
       BL   @INTADD
       DATA INTTP1,DATAPT,DATAPT
GTDAT4 DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* ESTABLISH ARRAY        *
*                        *
* BL   @SETDIM           *
* DATA NAME,DN,V1,,,,LEN *
*                        *
* NAME = BUFFER NAME     *
* DN   = # OF DIMENSIONS *
* V1,, = MAX VAL OF DIM  *
* LEN  = LENGTH OF CELL  *
*------------------------*

SETDIM MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R1,R1
       MOV  R1,*R0+
SETDM1 CI   R1,0
       JEQ  SETDM2
       MOV  *R11+,R2
       MOV  *R2,*R0+
       DEC  R1
       JMP  SETDM1
SETDM2 MOV  *R11+,R2
       MOV  *R2,*R0
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       RT

*------------------------*
* CLEAR OUT ARRAY        *
*                        *
* BL   @CLRDIM           *
* DATA NAME              *
*                        *
* SETS ALL CELLS TO >00  *
*------------------------*

CLRDIM MOV  *R11+,R0
       MOV  R0,@DIMSRC
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       MOV  *R0,R0
       MOV  R0,@DIMNUM

       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT

* SET LOOP START VALUE

       MOV  @DIMSRC,@DMIN1
       BL   @INTADD
       DATA DMIN1,D4,DMIN1

* SET LOOP END VALUE

       BL   @FETCH1
       DATA DIMSRC,DIMTP1
       BL   @INTADD
       DATA DIMTP1,D1,DIMTP1
       BL   @INTPLY
       DATA DIMTP1,D2,DIMTP1
       BL   @INTADD
       DATA DIMSRC,DIMTP1,DMIN2

* CALC TOTAL BYTES IN ARRAY

       BL   @FETCH1
       DATA DMIN1,DMADR0
       BL   @FOR
       DATA DMINLP,DMIN1,DMIN2,D2
       BL   @FETCH1
       DATA DMINLP,DMADR1
       BL   @INTPLY
       DATA DMADR1,DMADR0,DMADR0
       BL   @NEXT
       DATA DMINLP

* CALC FIRST/LAST WORDS

       BL   @INTADD
       DATA DMIN2,D2,DMIN2
       MOV  @DMIN2,@DIMTP1
       BL   @INTADD
       DATA DMADR0,DMIN2,DIMTP2

* CLEAN OUT STOARGE AREA

       LI   R0,D0
       MOV  R0,@DMIN1
       BL   @FOR
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       DATA DMINLP,DIMTP1,DIMTP2,D2
       BL   @MOVDAT
       DATA DMIN1,DMINLP,D2
       BL   @NEXT
       DATA DMINLP

       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* GET A VAR FROM ARRAY   *
*                        *
* BL   @GETDIM           *
* DATA NAME,V1,,,,STORE  *
*------------------------*

GETDIM MOV  *R11+,R0
       MOV  R0,@DIMSRC
       MOV  *R0,R0
       MOV  R0,@DIMNUM
       LI   R1,DIMBUF
GETDM1 CI   R0,0
       JEQ  GETDM2
       MOV  *R11+,R2
       MOV  *R2,*R1+
       DEC  R0
       JMP  GETDM1
GETDM2 MOV  *R11+,@DIMDST
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       BL   @PICDIM
       BL   @FETCH1
       DATA DMIN2,DIMTP1
       BL   @MOVDAT
       DATA DMADR0,DIMDST,DIMTP1
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* PUT A VAR INTO ARRAY   *
*                        *
* BL   @PUTDIM           *
* DATA NAME,V1,,,,VARVAL *
*------------------------*

PUTDIM MOV  *R11+,R0
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       MOV  R0,@DIMSRC
       MOV  *R0,R0
       MOV  R0,@DIMNUM
       LI   R1,DIMBUF
PUTDM1 CI   R0,0
       JEQ  PUTDM2
       MOV  *R11+,R2
       MOV  *R2,*R1+
       DEC  R0
       JMP  PUTDM1
PUTDM2 MOV  *R11+,@DIMDST
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       BL   @PICDIM
       BL   @FETCH1
       DATA DMIN2,DIMTP1
       BL   @MOVDAT
       DATA DIMDST,DMADR0,DIMTP1
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
       LIST
*------------------------*
* CALC ARRAY ADDRESS     *
*                        *
* BL   @PICDIM           *
*                        *
* SUPPORT ROUTINE ONLY   *
*------------------------*

PICDIM MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT

* SET OUTER LOOP VALUES

       LI   R0,DIMBUF
       MOV  R0,@DMOUT1
       BL   @INTPLY
       DATA DIMNUM,D2,DIMTP2
       BL   @INTADD
       DATA DIMTP2,DMOUT1,DMOUT2

* SET INNER LOOP VALUES

       MOV  @DIMSRC,@DMIN1
       BL   @INTADD
       DATA DMIN1,D2,DMIN1
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       BL   @INTADD
       DATA DIMTP2,DMIN1,DMIN2

* CALC ARRAY CELL ADDRESS

       BL   @INTADD
       DATA DMIN1,D2,DMIN1
       BL   @FOR
       DATA DMUTLP,DMOUT1,DMOUT2,D2
       BL   @FETCH1
       DATA DMIN1,DMADR1
       BL   @INTADD
       DATA DMIN1,D2,DMIN1
       BL   @FOR
       DATA DMINLP,DMIN1,DMIN2,D2
       BL   @FETCH1
       DATA DMIN1,DMADR2
       BL   @INTPLY
       DATA DMADR1,DMADR2,DMADR1
       BL   @NEXT
       DATA DMINLP
       BL   @FETCH1
       DATA DMUTLP,DMADR2
       BL   @INTPLY
       DATA DMADR1,DMADR2,DMADR1
       BL   @INTADD
       DATA DMADR0,DMADR1,DMADR0
       BL   @NEXT
       DATA DMUTLP

* CALC DIM BLOCK OFFSET VALUE

       BL   @INTADD
       DATA DIMNUM,D2,DIMTP1
       BL   @INTPLY
       DATA DIMTP1,D2,DIMTP1
       BL   @INTADD
       DATA DMADR0,DIMTP1,DMADR0
       BL   @INTADD
       DATA DMADR0,DIMSRC,DMADR0

       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
       UNL
*------------------------*
* GET POINTED VALUE      *
*                        *
* BL   @FETCH1           *
* DATA SRCWRD,DSTWRD     *
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*                        *
* PLACES VAL POINTED TO  *
* BY SCRWRD INTO DSTWRD  *
*------------------------*

FETCH1 MOV   *R11+,R0
       MOV   *R11+,R1
       MOV   *R0,R0
       MOV   *R0,*R1
       RT

*
* FETCH2 PLACES VAL POINTED
* TO BY THE VAL IN SRCWRD
* INTO DSTWRD!
*

FETCH2 MOV   *R11+,R0
       MOV   *R11+,R1
       MOV   *R0,R0
       MOV   *R0,R0
       MOV   *R0,*R1
       RT

*------------------------*
* INIT VAR - IMMEDIATE   *
*                        *
* BL   @LETI             *
* DATA VAR,N             *
*                        *
* PLACES THE VAL N INTO  *
* THE VARBL - WORD ONLY! *
*------------------------*

LETI   MOV *R11+,R0
       MOV *R11+,R1
       MOV R1,*R0
       RT
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Disk 41. Contents of file FLOAT/S

*------------------------*
* SIMPLE MATH ROUTINES   *
*                        *
* BL   @FPMATH           *
* DATA FCTN,V1,V2,RESULT *
*------------------------*

FPMATH MOV  *R11+,R0
       MOV  *R11+,@FLTTP1
       MOV  *R11+,@FLTTP2
       MOV  *R11+,@FLTTP3
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@FPMTH1
       BL   @MOVDAT
       DATA FLTTP1,FACADR,D8
       BL   @MOVDAT
       DATA FLTTP2,ARGADR,D8
       CLR  @STATUS
       BLWP @XMLLNK
FPMTH1 DATA >0000
       BL   @MOVDAT
       DATA FACADR,FLTTP3,D8
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* SPECIAL MATH FUNCTIONS *
*                        *
* BL   @FPFCTN           *
* DATA FCTN,VAR1,RESULT  *
*------------------------*

FPFCTN MOV  *R11+,R0
       MOV  *R11+,@FLTTP1
       MOV  *R11+,@FLTTP2
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@FPFCT1
       BL   @MOVDAT
       DATA FLTTP1,FACADR,D8
       CLR  @STATUS
       BLWP @GPLLNK
FPFCT1 DATA >0000
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       BL   @MOVDAT
       DATA FACADR,FLTTP2,D8
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* INVOLUTION ROUTINE     *
*                        *
* BL   @FPINVL           *
* DATA EXPV,BASEV,RESULT *
*------------------------*

FPINVL MOV  *R11+,@FLTTP1
       MOV  *R11+,@FLTTP2
       MOV  *R11+,@FLTTP3
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       BL   @MOVDAT
       DATA FLTTP1,FACADR,D8
       BL   @MOVDAT
       DATA FLTTP2,ARGADR,D8
       CLR  @STATUS
       BLWP @GPLLNK
       DATA INV
       BL   @MOVDAT
       DATA FACADR,FLTTP3,D8
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* CONVERT FLT TO INT     *
*                        *
* BL   @FLTINT           *
* DATA FLTVAL,INTVAL     *
*------------------------*

FLTINT MOV  *R11+,@FLTTP1
       MOV  *R11+,@FLTTP2
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       BL   @MOVDAT
       DATA FLTTP1,FACADR,D8
FLINT2 CLR  @STATUS
       BLWP @XMLLNK
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       DATA CFI
       MOV  @FLTTP2,R1
       MOV  @FAC,*R1
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* CONVERT INT TO FLT     *
*                        *
* BL   @INTFLT           *
* DATA INTVAL,FLTVAL     *
*------------------------*

INTFLT MOV  *R11+,R0
       MOV  *R11+,@FLTTP1
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@FAC
       CLR  @STATUS
       BLWP @XMLLNK
       DATA CIF
       BL   @MOVDAT
       DATA FACADR,FLTTP1,D8
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* CONVERT STR TO NUM     *
*                        *
* BL   @STRNUM           *
* DATA STR,FLTNUM        *
*------------------------*

STRNUM MOV  *R11+,R1
       MOV  *R11+,@FLTTP1
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       LI   R0,VDPFLT
       MOV  *R1+,R2
       BLWP @VMBW
       MOV  R0,@FAC+12
       BLWP @XMLLNK
       DATA CSN
       BL   @MOVDAT
       DATA FACADR,FLTTP1,D8
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       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* CONVERT NUM TO STR     *
*                        *
* BL   @NUMSTR           *
* DATA FLTNUM,STR        *
* LEN OF STR IN WORD 1!  *
*------------------------*

NUMSTR MOV  *R11+,@FLTTP1
       MOV  *R11+,@FLTTP2
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       BL   @MOVDAT
       DATA FLTTP1,FACADR,D8
       CLR  @STATUS
       BLWP @GPLLNK
       DATA STR
       CLR  R0
       MOV  @FLTTP2,R1
       CLR  R2
       MOVB @FAC+11,R0
       SWPB R0
       AI   R0,>8300
       MOVB @FAC+12,R2
       SWPB R2
       MOV  R2,*R1+
       A    R0,R2
NMSTR1 C    R0,R2
       JEQ  NMSTR2
       MOVB *R0+,*R1+
       JMP  NMSTR1
NMSTR2 CLR  R3
       MOVB R3,@FAC+11
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* NUMSTR IN FIX MODE     *
*                        *
* BL   @FIXNUM           *
* DATA SIGL,SIGR         *
*------------------------*
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FIXNUM MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R0,R0
       MOV  *R1,R1
       SWPB R0
       A    R0,R1
       LI   R0,>0100
       MOVB R0,@FAC+11
       MOV  R1,@FAC+12
       RT
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Disk 41. Contents of file GRAPH1/S

*------------------------*
* REDEFINE CHAR CODE     *
*                        *
* BL   @DEFCHR           *
* DATA CHRVAL,CHRDAT     *
*------------------------*

DEFCHR MOV  *R11+,R1
       MOV  *R11+,R3
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       LI   R0,CHRTAB
       MOV  *R1+,R2
       MOV  *R3,@INTTP1
       BL   @INTPLY
       DATA D8,INTTP1,INTTP1
       A    @INTTP1,R0
       BLWP @VMBW
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* PUT CHAR ON SCREEN     *
*                        *
* BL   @PUTCHR           *
* DATA ROW,COL,CHR       *
*------------------------*

PUTCHR MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R0,R3
       MOV  *R1,R0
       MOV  *R2,R1
       SWPB R1
       MPY  @SCRDTH,R3
       A    R4,R0
       BLWP @VSBW
       RT

*------------------------*
* LOAD CHARSETS          *
*                        *
* BL   @CHRSET           *
* DATA SET,ADR           *
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*------------------------*

CHRSET MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R0,@CHSET1
       MOV  *R1,@FAC
       CLR  @STATUS
       BLWP @GPLLNK
CHSET1 DATA >0000
       RT

*------------------------*
* SET ALL CHRSET COLORS  *
*                        *
* BL   @SETCOL           *
* DATA FG,BG (0-15)      *
*                        *
* SETS CHAR CODES 0-255  *
* TO SAME COLOR COMBO    *
*------------------------*

SETCOL MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@COLTP1
       MOV  *R1,@COLTP2
       BL   @SCRCOL
       DATA COLTP2
       BL   @FOR
       DATA COLTP3,D0,D31,D1
       BL   @CHRCOL
       DATA COLTP3,COLTP1,COLTP2
       BL   @NEXT
       DATA COLTP3
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* SET SCREEN COLOR       *
*                        *
* BL   @SCRCOL           *
* DATA COLOR (0-15)      *
*------------------------*

SCRCOL MOV  *R11+,R1
       MOV  *R1,R0
       AI   R0,>0700
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       BLWP @VWTR
       RT

*------------------------*
* SET CHARACTER COLOR    *
*                        *
* BL   @CHRCOL           *
* DATA C(0-31),F,B(0-15) *
*------------------------*

CHRCOL MOV  *R11+,R2
       MOV  *R11+,R3
       MOV  *R11+,R4
       MOV  *R2,R0
       AI   R0,COLTAB
       CLR  R1
       CLR  R2
       MOV  *R3,R2
       SLA  R2,12
       MOV  *R4,R1
       SWPB R1
       A    R2,R1
       BLWP @VSBW
       RT

*------------------------*
* REPEAT CHARACTER       *
*                        *
* BL   @REPCHR           *
* DATA R,C,CH,RP,ST      *
*                        *
* R,C = START ROW & COL  *
* CH  = ASCII CHAR CODE  *
* RP  = # OF REPITITIONS *
* ST  = STEP VAL FOR REP *
*------------------------*

REPCHR MOV  *R11+,R2
       MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R4
       MOV  *R11+,R6
       MOV  *R0,R0
       MOV  *R1,R1
       MOV  *R2,R2
       MOV  *R4,R4
       MOV  *R6,R6
       MPY  @SCRDTH,R2
       A    R3,R0
       MPY  R6,R4
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       A    R0,R5
       SWPB R1
RPCHR1 C    R5,R0
       JEQ  RPCHR2
       BLWP @VSBW
       A    R6,R0
       JMP  RPCHR1
RPCHR2 RT
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Disk 41. Contents of file IFSET/S

*------------------------*
* IF THEN ROUTINE        *
*                        *
* BL   @IFTHEN           *
* DATA VAR1,CND,VAR2,ACT *
*                        *
* VAR1 = VAR TO CHECK    *
* CND  = LT,EQ,GT,NE     *
* VAR2 = VAR TO CHECK    *
* ACT  = ACTION TO TAKE  *
*------------------------*

IFTHEN MOV  *R11+,R0
       MOV  *R11+,R3
       MOV  *R11+,R1
       MOV  *R11+,R2
       C    *R3,@EQ
       JEQ  IFEQ
       C    *R3,@LT
       JEQ  IFLT
       C    *R3,@GT
       JEQ  IFGT
IFNE   C    *R0,*R1
       JNE  IFTRUE
       JMP  IFALSE
IFEQ   C    *R0,*R1
       JEQ  IFTRUE
       JMP  IFALSE
IFLT   C    *R0,*R1
       JLT  IFTRUE
       JMP  IFALSE
IFGT   C    *R0,*R1
       JGT  IFTRUE
IFALSE RT
IFTRUE B    *R2

*------------------------*
* IF-THEN-ELSE ROUTINE   *
*                        *
* BL   @IFELSE           *
* DATA V1,CND,V2,ACT,ELSE*
*                        *
* V1   = VAR TO CHECK    *
* CND  = LT,EQ,GT,NE     *
* V2   = VAR TO CHECK    *
* ACT  = ACTION IF TRUE  *
* ELSE = ACTION IF FALSE *
*------------------------*
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IFELSE MOV  *R11+,R0
       MOV  *R11+,R3
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R11+,R4
       C    *R3,@EQ
       JEQ  ELEQ
       C    *R3,@LT
       JEQ  ELLT
       C    *R3,@GT
       JEQ  ELGT
ELNE   C    *R0,*R1
       JNE  ELTRUE
       JMP  ELFALS
ELEQ   C    *R0,*R1
       JEQ  ELTRUE
       JMP  ELFALS
ELLT   C    *R0,*R1
       JLT  ELTRUE
       JMP  ELFALS
ELGT   C    *R0,*R1
       JGT  ELTRUE
ELFALS B    *R4
ELTRUE B    *R2

*------------------------*
* IF-OR THEN             *
*                        *
*BL   @IFOR              *
*DATA V1,C1,V2,V3,C2,V4,A*
*                        *
* V? = VARIABLES         *
* C? = COMPARE VALUE     *
* A  = ACTION IF TRUE    *
*------------------------*

IFOR   MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R11+,R3
       MOV  *R11+,R4
       MOV  *R11+,R5
       MOV  *R11+,R6
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@IFTPV1
       MOV  *R1,@IFTPC1
       MOV  *R2,@IFTPV2
       MOV  *R3,@IFTPV3
       MOV  *R4,@IFTPC2
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       MOV  *R5,@IFTPV4
       BL   @IFTHEN
       DATA IFTPV1,IFTPC1,IFTPV2,IFORTR
       BL   @IFTHEN
       DATA IFTPV3,IFTPC2,IFTPV4,IFORTR
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
IFORTR DECT @RETPT
       B    *R6

*------------------------*
* IF-AND THEN            *
*                        *
*BL   @IFAND             *
*DATA V1,C1,V2,V3,C2,V4,A*
*                        *
* V? = VARIABLES         *
* C? = COMPARE VALUE     *
* A  = ACTION IF TRUE    *
*------------------------*

IFAND  MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R11+,R3
       MOV  *R11+,R4
       MOV  *R11+,R5
       MOV  *R11+,R6
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@IFTPV1
       MOV  *R1,@IFTPC1
       MOV  *R2,@IFTPV2
       MOV  *R3,@IFTPV3
       MOV  *R4,@IFTPC2
       MOV  *R5,@IFTPV4
       BL   @IFTHEN
       DATA IFTPV1,IFTPC1,IFTPV2,IFAND1
       JMP  IFAND2
IFAND1 BL   @IFTHEN
       DATA IFTPV3,IFTPC2,IFTPV4,IFAND3
IFAND2 DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
IFAND3 DECT @RETPT
       B    *R6
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Disk 41. Contents of file INIT-EA/S

**************************
*                        *
*    PULSAR UTILITIES    *
*      VERSION 1.2       *
*        01/18/85        *
*     ED/ASM VERSION     *
*                        *
*   EXTENDED REFS LIST   *
*FOR LANGUAGE DEVELOPMENT*
**************************

*
* HOUSEKEEPING
*

*--------------------*
* AVAILABLE ROUTINES *
*--------------------*

* FLOATING POINT ROUTINES

       DEF  FPMATH,FPFCTN
       DEF  FPINVL,FLTINT,INTFLT
       DEF  STRNUM,NUMSTR,FIXNUM

* GRAPHICS ROUTINES

       DEF  DEFCHR,PUTCHR,CHRSET
       DEF  SETCOL,SCRCOL,CHRCOL
       DEF  REPCHR

* FLOW CONTROL ROUTINES

       DEF  IFTHEN,IFELSE,IFOR,IFAND
       DEF  FOR,NEXT

* INTEGER MATH ROUTINES

       DEF  INTADD,INTSUB,INTPLY,INTDIV

* KEYSTROKE ROUTINES

       DEF  GETKEY,KEYCON,KEYLET,KEYNUM

* MEMORY ACCESS ROUTINES

       DEF  FETCH1,FETCH2,LETI
       DEF  GETVDP,PUTVDP,MOVCPU,MOVVDP
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       DEF  MOVDAT,GETDAT,SETDAT
       DEF  SETDIM,CLRDIM,GETDIM,PUTDIM

* SCREEN I/O ROUTINES

       DEF  SCRCLR,PRNTAT,GETSCR,INPTAT

* MISCELLANEOUS ROUTINES

       DEF  RANDOM,SETRND,RND

*---------------------*
* AVAILABLE ADDRESSES *
*---------------------*

* FUNCTION KEY VALUES

       DEF  FCTN1,FCTN2,FCTN3,FCTN4,FCTN5
       DEF  FCTN6,FCTN7,FCTN8,FCTN9,FCTN0
       DEF  QUITKY,ENTERV,FCTNS,FCTND

* FLOATING POINT VALUES

       DEF  FADD,FSUB,FMUL,FDIV
       DEF  INT,INV,SQR,EXP,LOG
       DEF  COS,SIN,TAN,ATN
       DEF  STR,CSN,CFI,CIF

* STACK AREAS & POINTERS

       DEF  RETADR,BLPSTK,ELPSTK
       DEF  RLPSTK,SLPSTK,DATAPT
       DEF  RETPT,LOPPT,RETBUF

* TEMPORARY AREAS

       DEF  IFTPV1,IFTPV2,IFTPV3
       DEF  IFTPV4,IFTPC1,IFTPC2
       DEF  INTTP1,INTTP2,INTTP3,INTTP4
       DEF  FLTTP1,FLTTP2,FLTTP3,VDPFLT

* PREDEFINED INTEGERS

       DEF  D0,D1,D2,D3,D4,D5,D6,D7,D8,D9,D10
       DEF  D11,D12,D13,D14,D15,D16,D17,D18
       DEF  D19,D20,D21,D22,D23,D24,D25,D26
       DEF  D27,D28,D29,D30,D31,D32,D33,D34
       DEF  D35,D36,D37,D38,D39,D40,D48

* MISCELLANEOUS VALUES
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       DEF  LRGSET,SMLSET,REGSET
       DEF  SCRTAB,COLTAB,CHRTAB,SCRDTH
       DEF  SAVEXT,KEYHIT,NOKEY
       DEF  LT,GT,EQ,NE
       DEF  KEYADR,KEYVAL,STATUS
       DEF  FAC,ARG,FACADR,ARGADR
       DEF  DATYPE,DATLEN,DATTP1
       DEF  INTDAT,FLTDAT,STRDAT

*-------------*
* ED/ASM REFS *
*-------------*

       REF  VSBW,VMBW,VSBR,VMBR
       REF  VWTR,KSCAN,LOADER
       REF  DSRLNK,GPLLNK,XMLLNK
       REF  GPLWS

* ADDED WITH "BASIC SUPPORT"

       REF  NUMASG,NUMREF
       REF  STRASG,STRREF,ERR

* WORKSPACE AND STACKS

WRKSPC BSS  >0020
RETADR BSS  >0080
BLPSTK BSS  >0080
ELPSTK BSS  >0080
SLPSTK BSS  >0080
RLPSTK BSS  >0080

* POINTERS AND RESERVED AREAS

DATAPT DATA 0
RETPT  DATA 0
LOPPT  DATA 0
SCRDTH DATA 32
SAVEXT DATA 0
KEYHIT DATA 0
NOKEY  DATA -1
INPROW DATA 0
INPCOL DATA 0
INPLEN DATA 0
INSTRT DATA 0
RETBUF DATA 0
STRLEN DATA 0
STRADR DATA 0
LT     DATA 1
EQ     DATA 2
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GT     DATA 3
NE     DATA 4
IFTPV1 DATA 0
IFTPV2 DATA 0
IFTPV3 DATA 0
IFTPV4 DATA 0
IFTPC1 DATA 0
IFTPC2 DATA 0
INTTP1 DATA 0
INTTP2 DATA 0
INTTP3 DATA 0
INTTP4 DATA 0
COLTP1 DATA 0
COLTP2 DATA 0
COLTP3 DATA 0
MVVDP1 DATA 0
MVVDP2 DATA 0
DATYPE DATA 0
DATLEN DATA 0
DATTP1 DATA 0
INTDAT DATA 2
FLTDAT DATA 8
STRDAT DATA 1
DIMBUF BSS  8
DIMDST DATA 0
DIMSRC DATA 0
DIMNUM DATA 0
DIMADR DATA 0
DMOUT1 DATA 0
DMOUT2 DATA 0
DMIN1  DATA 0
DMIN2  DATA 0
DMADR0 DATA 0
DMADR1 DATA 0
DMADR2 DATA 0
DMINLP DATA 0
DMUTLP DATA 0
DIMTP1 DATA 0
DIMTP2 DATA 0
KYNUM1 DATA 0
KYNUM2 DATA 0
FCTN1  DATA 3
FCTN2  DATA 4
FCTN3  DATA 7
FCTN4  DATA 2
FCTN5  DATA 14
FCTN6  DATA 12
FCTN7  DATA 1
FCTN8  DATA 6
FCTN9  DATA 15
FCTN0  DATA 188
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QUITKY DATA 5
ENTERV DATA 13
FCTNS  DATA 8
FCTND  DATA 9
LRGSET DATA >0016
REGSET DATA >0018
SMLSET DATA >004A

* SYSTEM EQUATED ADDRESSES

KEYADR EQU  >8374
KEYVAL EQU  >8375
STATUS EQU  >837C
FAC    EQU  >834A
ARG    EQU  >835C
SCRTAB EQU  >0000
COLTAB EQU  >0380
CHRTAB EQU  >0800

* FLOATING POINT DATA

FACADR DATA >834A
ARGADR DATA >835C
STR    EQU  >0014
CSN    EQU  >1000
CFI    EQU  >1200
CIF    EQU  >2300
FADD   DATA >0600
FSUB   DATA >0700
FMUL   DATA >0800
FDIV   DATA >0900
INT    DATA >0022
INV    EQU  >0024
SQR    DATA >0026
EXP    DATA >0028
LOG    DATA >002A
COS    DATA >002C
SIN    DATA >002E
TAN    DATA >0030
ATN    DATA >0032
FLTTP1 DATA 0
FLTTP2 DATA 0
FLTTP3 DATA 0
VDPFLT EQU  >0F80        >TEMP BUFFER

* PREDEFINED CONSTANTS

D0     DATA 0
D1     DATA 1
D2     DATA 2
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D3     DATA 3
D4     DATA 4
D5     DATA 5
D6     DATA 6
D7     DATA 7
D8     DATA 8
D9     DATA 9
D10    DATA 10
D11    DATA 11
D12    DATA 12
D13    DATA 13
D14    DATA 14
D15    DATA 15
D16    DATA 16
D17    DATA 17
D18    DATA 18
D19    DATA 19
D20    DATA 20
D21    DATA 21
D22    DATA 22
D23    DATA 23
D24    DATA 24
D25    DATA 25
D26    DATA 26
D27    DATA 27
D28    DATA 28
D29    DATA 29
D30    DATA 30
D31    DATA 31
D32    DATA 32
D33    DATA 33
D34    DATA 34
D35    DATA 35
D36    DATA 36
D37    DATA 37
D38    DATA 38
D39    DATA 39
D40    DATA 40
D48    DATA 48
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Disk 41. Contents of file INTMATH/S

*------------------------*
* INTEGER ADDITION       *
*                        *
* BL   @INTADD           *
* DATA VAR1,VAR2,RSLT    *
*------------------------*

INTADD MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R0,R0
       MOV  *R1,R1
       A    R0,R1
       MOV  R1,*R2
       RT

*------------------------*
* INTEGER SUBTRACTION    *
*                        *
* BL   @INTSUB           *
* DATA VAR1,VAR2,RSLT    *
*------------------------*

INTSUB MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R0,R0
       MOV  *R1,R1
       S    R0,R1
       MOV  R1,*R2
       RT

*------------------------*
* INTEGER MULTIPLICATION *
*                        *
* BL   @INTPLY           *
* DATA VAR1,VAR2,RSLT    *
*------------------------*

INTPLY MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R1,R3
       MPY  *R0,R3
       MOV  R4,*R2
       RT

*------------------------*
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* INTEGER DIVISION       *
*                        *
* BL   @INTDIV           *
* DATA VAR1,VAR2,RSLT    *
* ->RSLT+2 = REMAINDER   *
*------------------------*

INTDIV MOV  *R11+,R1
       MOV  *R11+,R0
       MOV  *R11+,R3
       MOV  *R1,R2
       CLR  R1
       DIV  *R0,R1
       MOV  R1,*R3+
       MOV  R2,*R3
       RT
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Disk 41. Contents of file KEYSET/S

*------------------------*
* GET A KEYSTROKE        *
*                        *
* BL   @GETKEY           *
* DATA VAR1              *
*------------------------*

GETKEY MOV  *R11+,R0
       MOV  @NOKEY,*R0
       CLR  @STATUS
       BLWP @KSCAN
       MOVB @STATUS,@STATUS
       JEQ  GTKEY1
       CLR  *R0
       MOVB @KEYVAL,*R0
       SWPB *R0
GTKEY1 RT

*------------------------*
* WAIT UNTIL KEY IS HIT  *
*                        *
* BL   @KEYCON           *
*------------------------*

KEYCON MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
KYCON2 BL   @GETKEY
       DATA KEYHIT
       BL   @IFTHEN
       DATA KEYHIT,EQ,NOKEY,KYCON2
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
*------------------------*
* SELECT FOR NUMERIC KEY *
*                        *
* BL   @KEYNUM           *
* DATA NUMLO,NUMHI       *
*------------------------*

KEYTP1 DATA 0
KEYTP2 DATA 0
KEYNUM MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
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       INCT @RETPT
       MOV  *R0,@KEYTP1
       MOV  *R1,@KEYTP2
       BL   @INTADD
       DATA KEYTP1,D48,KEYTP1
       BL   @INTADD
       DATA KEYTP2,D48,KEYTP2
KYNUM4 BL   @KEYCON
       BL   @IFTHEN
       DATA KEYHIT,LT,KEYTP1,KYNUM4
       BL   @IFTHEN
       DATA KEYHIT,GT,KEYTP2,KYNUM4
       BL   @INTSUB
       DATA D48,KEYHIT,KEYHIT
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* SELECT FOR ASCII KEY   *
*                        *
* BL   @KEYLET           *
* DATA LETBUF            *
*                        *
* LETBUF = LIST BUF ADR  *
* LEN = WORD 1 OF LETBUF *
*------------------------*

KEYLET MOV  *R11+,R0
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0+,@STRLEN
       MOV  R0,@STRADR
       BL   @INTSUB
       DATA D1,STRLEN,STRLEN
KYLET1 BL   @KEYCON
       BL   @FOR
       DATA KEYTP1,D0,STRLEN,D1
       MOV  @STRADR,R0
       CLR  @KEYTP2
       MOVB *R0,@KEYTP2
       SWPB @KEYTP2
       BL   @IFTHEN
       DATA KEYHIT,EQ,KEYTP2,KYLET2
       INC  @STRADR
       BL   @NEXT
       DATA KEYTP1
       JMP  KYLET1
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KYLET2 DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
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Disk 41. Contents of file LOOPSET/S

*------------------------*
* FOR-NEXT-STEP          *
*                        *
* BL   @FOR              *
* DATA VAR1,BGN,END,STP  *
*                        *
* BL   @NEXT             *
* DATA VAR1              *
*------------------------*

FOR    MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R11+,R3
       MOV  @LOPPT,R9
       MOV  *R1,@BLPSTK(R9)
       MOV  *R2,@ELPSTK(R9)
       MOV  *R3,@SLPSTK(R9)
       MOV  R11,@RLPSTK(R9)
       MOV  @BLPSTK(R9),*R0
       INCT @LOPPT
       RT

NEXT   MOV  *R11+,R0
       DECT @LOPPT
       MOV  @LOPPT,R9
       C    @BLPSTK(R9),@ELPSTK(R9)
       JHE  NEXT1
       A    @SLPSTK(R9),@BLPSTK(R9)
       MOV  @BLPSTK(R9),*R0
       MOV  @RLPSTK(R9),R11
       INCT @LOPPT
NEXT1  RT
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Disk 41. Contents of file PULSAR/S

*******************************
*                             *
* PULSAR MAIN ASSEMBLY DRIVER *
*                             *
*    Version 1.2  1/18/85     *
*                             *
*     Michael C. Amundsen     *
*  New Horizons Users' Group  *
*                             *
*******************************

       UNL
       COPY "DSK.PULSAR1.INIT-EA/S"
       COPY "DSK.PULSAR1.DATASET/S"
       COPY "DSK.PULSAR1.IFSET/S"
       COPY "DSK.PULSAR1.LOOPSET/S"
       COPY "DSK.PULSAR1.INTMATH/S"
       COPY "DSK.PULSAR1.FLOAT/S"
       COPY "DSK.PULSAR1.SCRN-IO/S"
       COPY "DSK.PULSAR1.KEYSET/S"
       COPY "DSK.PULSAR1.GRAPH1/S"
       COPY "DSK.PULSAR1.RANDSET/S"
       LIST
       END
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Disk 41. Contents of file RANDSET/S

*------------------------*
* RANDOM NUM GENERATOR   *
*                        *
* BL   @RANDOM           *
*                        *
* RND = FLT PT VAL (0-1) *
*------------------------*

RND    BSS  8
RND1   BSS  8
RND2   DATA >4101,>0000,>0000,>0000
RND3   DATA >4202,>2A62,>0000,>0000
RND4   DATA >4209,>635B,>0000,>0000
RND5   DATA >4213,>5A11,>0000,>0000
SEED   DATA 0

RANDOM MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT

       BL   @IFTHEN
       DATA SEED,EQ,D0,RSEED
       BL   @FPMATH
       DATA FMUL,RND,RND2,RND
       BL   @FPMATH
       DATA FMUL,RND,RND3,RND1
       BL   @FPMATH
       DATA FADD,RND1,RND4,RND1
       BL   @FPMATH
       DATA FDIV,RND5,RND1,RND1
       BL   @FPFCTN
       DATA INT,RND1,RND
       BL   @FPMATH
       DATA FSUB,RND,RND1,RND

       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* GET NEW RANDOM SEED    *
*                        *
* BL   @RSEED            *
*                        *
* SUPPORT ROUTINE ONLY   *
*------------------------*
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RSEED  MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT

       MOV  @>8378,@SEED
       BL   @INTFLT
       DATA SEED,RND

       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* USER SET RANDOM SEED   *
*                        *
* BL   @SETRND           *
* DATA INTVAL            *
*------------------------*

SETRND MOV  *R11+,R0
       MOV  *R0,@SEED
       RT
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Disk 41. Contents of file SCRN-IO/S

*------------------------*
* CLEAR SCREEN           *
*                        *
* BL   @SCRCLR           *
*------------------------*

SCRCLR LI   R0,0
       LI   R1,>20
       LI   R2,24
       CLR  R3
       MPY  @SCRDTH,R2
SCRCL1 BLWP @VSBW
       INC  R0
       C    R0,R3
       JNE  SCRCL1
       RT

*------------------------*
* PRINT AT ROUTINE       *
*                        *
* BL   @PRNTAT           *
* DATA ROW,COL,STR       *
*                        *
* ROW = 0-23             *
* COL = 0-SCRDTH(32,40)  *
* STR = TEXT TO PRINT    *
* LEN IN WORD 1 OF STR!  *
*------------------------*

PRNTAT MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@INTTP1
       MOV  *R1,@INTTP2
       MOV  *R2+,@STRLEN
       MOV  R2,@STRADR
       BL   @INTPLY
       DATA SCRDTH,INTTP1,INTTP1
       BL   @INTADD
       DATA INTTP1,INTTP2,INTTP2
       MOV  @INTTP2,R0
       MOV  @STRADR,R1
       MOV  @STRLEN,R2
       BLWP @VMBW
       DECT @RETPT
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       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* GET DATA FROM SCREEN   *
*                        *
* BL   @GETSCR           *
* DATA ROW,COL,BUF,LEN   *
*------------------------*

GETSCR MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R11+,R3
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@INTTP1
       MOV  *R1,@INTTP2
       MOV  *R2,@STRADR
       MOV  *R3,@STRLEN
       BL   @INTPLY
       DATA SCRDTH,INTTP1,INTTP1
       BL   @INTADD
       DATA INTTP1,INTTP2,INTTP2
       MOV  @INTTP2,R0
       MOV  @STRADR,R1
       MOV  @STRLEN,R2
       BLWP @VMBR
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT

*------------------------*
* INPUT AT ROUTINE       *
*                        *
* BL   @INPTAT           *
* DATA ROW,COL,LEN,BUF   *
*------------------------*

INPTAT MOV  *R11+,R0
       MOV  *R11+,R1
       MOV  *R11+,R2
       MOV  *R11+,R3
       MOV  @RETPT,R9
       MOV  R11,@RETADR(R9)
       INCT @RETPT
       MOV  *R0,@INPROW
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       MOV  *R1,@INPCOL
       MOV  *R1,@INSTRT
       MOV  *R2,@INPLEN
       MOV  R3,@RETBUF
       INCT @RETBUF
       CLR  @STRLEN
INPGET BL   @PUTCHR
       DATA INPROW,INPCOL,D30
       BL   @KEYCON
       BL   @IFTHEN
       DATA KEYHIT,EQ,ENTERV,INPEXT
       BL   @IFTHEN
       DATA KEYHIT,EQ,FCTNS,INLEFT
       BL   @IFTHEN
       DATA KEYHIT,EQ,FCTND,INRITE
       BL   @IFTHEN
       DATA STRLEN,EQ,INPLEN,INPGET
       BL   @PUTCHR
       DATA INPROW,INPCOL,KEYHIT
       A    @D1,@INPCOL
       A    @D1,@STRLEN
       JMP  INPGET
INLEFT BL   @IFTHEN
       DATA STRLEN,EQ,D0,INPGET
       BL   @PUTCHR
       DATA INPROW,INPCOL,D32
       S    @D1,@INPCOL
       S    @D1,@STRLEN
       JMP  INPGET
INRITE BL   @IFTHEN
       DATA STRLEN,EQ,INPLEN,INPGET
       BL   @PUTCHR
       DATA INPROW,INPCOL,D32
       A    @D1,@INPCOL
       A    @D1,@STRLEN
       JMP  INPGET
INPEXT BL   @PUTCHR
       DATA INPROW,INPCOL,D32
       BL   @IFTHEN
       DATA INPCOL,EQ,INSTRT,INPXT1
       BL   @GETSCR
       DATA INPROW,INSTRT,RETBUF,STRLEN
INPXT1 DECT @RETBUF
       MOV  @RETBUF,R0
       MOV  @STRLEN,*R0
       DECT @RETPT
       MOV  @RETPT,R9
       MOV  @RETADR(R9),R11
       RT
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Disk 41. Contents of file START-EA/S

       UNL
***************************
*                         *
*  PULSAR USER FILE INIT  *
*                         *
* ED/ASM VERSION  1/18/85 *
*                         *
***************************

*--------------------*
* AVAILABLE ROUTINES *
*--------------------*

* FLOATING POINT ROUTINES

       REF  FPMATH,FPFCTN
       REF  FPINVL,FLTINT,INTFLT
       REF  STRNUM,NUMSTR,FIXNUM

* GRAPHICS ROUTINES

       REF  DEFCHR,PUTCHR,CHRSET
       REF  SETCOL,SCRCOL,CHRCOL
       REF  REPCHR

* FLOW CONTROL ROUTINES

       REF  IFTHEN,IFELSE,IFOR,IFAND
       REF  FOR,NEXT

* INTEGER MATH ROUTINES

       REF  INTADD,INTSUB,INTPLY,INTDIV

* KEYSTROKE ROUTINES

       REF  GETKEY,KEYCON,KEYNUM,KEYLET

* MEMORY ACCESS ROUTINES

       REF  FETCH1,FETCH2,LETI
       REF  GETVDP,PUTVDP,MOVCPU,MOVVDP
       REF  MOVDAT,SETDAT,GETDAT
       REF  SETDIM,CLRDIM,PUTDIM,GETDIM

* SCREEN I/O ROUTINES

       REF  SCRCLR,PRNTAT,GETSCR,INPTAT
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* MISCELLANEOUS ROUTINES

       REF  RANDOM,SETRND,RND

*---------------------*
* AVAILABLE ADDRESSES *
*---------------------*

* FUNCTION KEY VALUES

       REF  FCTN1,FCTN2,FCTN3,FCTN4,FCTN5
       REF  FCTN6,FCTN7,FCTN8,FCTN9,FCTN0
       REF  QUITKY,ENTERV,FCTNS,FCTND

* FLOATING POINT VALUES

       REF  FADD,FSUB,FMUL,FDIV
       REF  INT,INV,SQR,EXP,LOG
       REF  COS,SIN,TAN,ATN
       REF  STR,CSN,CFI,CIF

* STACK AREAS & POINTERS

       REF  RETADR,BLPSTK,ELPSTK
       REF  RLPSTK,SLPSTK,DATAPT
       REF  RETPT,LOPPT,RETBUF

* TEMPORARY AREAS

       REF  IFTPV1,IFTPV2,IFTPV3
       REF  IFTPV4,IFTPC1,IFTPC2
       REF  INTTP1,INTTP2,INTTP3,INTTP4
       REF  FLTTP1,FLTTP2,FLTTP3,VDPFLT

* PREDEFINED INTEGERS

       REF  D0,D1,D2,D3,D4,D5,D6,D7,D8,D9,D10
       REF  D11,D12,D13,D14,D15,D16,D17,D18
       REF  D19,D20,D21,D22,D23,D24,D25,D26
       REF  D27,D28,D29,D30,D31,D32,D33,D34
       REF  D35,D36,D37,D38,D39,D40,D48

* MISCELLANEOUS VALUES

       REF  LRGSET,SMLSET,REGSET
       REF  SCRTAB,COLTAB,CHRTAB,SCRDTH
       REF  SAVEXT,KEYHIT,NOKEY
       REF  LT,GT,EQ,NE
       REF  KEYADR,KEYVAL,STATUS
       REF  FAC,ARG,FACADR,ARGADR
       REF  DATYPE,DATLEN,DATTP1
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       REF  INTDAT,FLTDAT,STRDAT

       LIST

* WORKSPACE AND ENTRANCE

       DEF  RUN
WRKSPC BSS  >0020

RUN    LWPI WRKSPC
       MOV  R11,@SAVEXT
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Disk 42. Universal Disassembler

9HUVLRQ����� $XWKRU��5HQH�/H%ODQF
5HTXLUHV��($ /DQJXDJH��)RUWK 8SGDWHG����������

7KH�PRVW�YHUVDWLOH�IDLUZDUH�GLVDVVHPEOHU��$OORZV�GLVDVVHPEO\�RI�SURJUDPV�IURP�GLVN�LQ�DQ\�IRUPDW��LQ
PHPRU\��DQG�HYHQ�RII�WKH�FDUGV�LQ�\RXU�H[SDQVLRQ�ER[��9HU\�FRPSOHWH�ZLWK�VRPH�XQLTXH�IHDWXUHV��/RDG
ZLWK�(�$���'6.��81,9(56$/�

dskdir. v2.0. 12-dec-96
Disk name               = DASSM    
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >003 FORTHSAVE    39 PROGRAM    Y >027 038
002 >004 SYS-SCRNS   313 DIS/FIX128 Y >04d 283 >005 029
003 >002 UNIVERSAL     6 DIS/FIX 80 Y >022 005
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Disk 43. Disk Utilities II

9HUVLRQ� $XWKRU�
5HTXLUHV��;%��($ /DQJXDJH��$/��;% 8SGDWHG����������

7ZR�WUDFN�FRSLHUV��'LVN�,QIRUPDWLRQ�0DQDJHU��6XSHU'LVN�YHU\�IDVW�DVVHPEO\�GLVN�OLEUDULDQ��)LOH�5HDGHU
³�ZLOO�GLVSOD\�DQ\�ILOH�W\SH��H[FHSW�SURJUDP��DQG�FRQYHUW�WR�'LVSOD\�9DULDEOH����

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-43
Sectors total           = 360
Sectors used            = 218
Sectors available       = 140
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >009 -README       5 DIS/VAR 80   >0f0 004
002 >002 DIM          33 PROGRAM      >022 032
003 >003 DIM/DOC      24 DIS/VAR 80   >042 023
004 >004 FILEREADER   63 INT/VAR254   >059 062
005 >005 LOAD          3 PROGRAM      >097 002
006 >006 SUPERDISK    57 DIS/FIX 80   >099 056
007 >007 TRACK1       18 DIS/FIX 80   >0d1 017
008 >008 TRACK2       15 DIS/FIX 80   >0e2 014
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Disk 43. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VH�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�GRPDLQ�VRIWZDUH�GLVN����
'LVN�8WLOLWLHV�,,

',0��'LVN�,QIRUPDWLRQ�0DQDJHU��5XQ�IURP�(GLWRU�$VVHPEOHU�RSWLRQ���

',0�'2&��'RFXPHQWDWLRQ�IRU�'LVN�,QIRUPDWLRQ�0DQDJHU�

),/(5($'(5��5XQV�LQ�([WHQGHG�%$6,&�

/2$'��/RDG�SURJUDP�IRU�),/(5($'(5��0HQX�GULYHQ�

683(5',6.��/RDG�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ����3URJUDP�QDPH�LV�6),567��0HQX�GULYHQ�

75$&.���7UDFN�FRSLHU��/RDG�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ����3URJUDP�QDPH�LV�%$&.83��5HTXLUHV���GLVN
GULYHV�

75$&.���$QRWKHU�WUDFN�FRSLHU��/RDG�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ����:LOO�DXWRPDWLFDOO\�VWDUW��5HTXLUHV
��GLVN�GULYHV�

0RVW�RI�WKHVH�SURJUDPV�DUH�IUHHZDUH��,I�\RX�XVH�RQH�RI�WKHP�SOHDVH�VHQG�WKH�DXWKRU�D�GRQDWLRQ�IRU�KLV
ZRUN��7KDQN�\RX�
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Disk 43. Contents of file DIM/DOC

'LVN�,QIRUPDWLRQ�0DQDJHU

Operat ing Instructions

2QFH�WKH�GULYH�QXPEHU�������RU����LV�VHOHFWHG��WKH�ILYH�RSWLRQV�DYDLODEOH�DUH�OLVWHG�EHORZ�

CTRL B %DFN�WR�GULYH�VHOHFW�
CTRL I ,QLWLDOL]H�GLVN�LQ�GULYH�VHOHFWHG�
CTRL L /RRN�DW�VHFWRUV�LQ�GULYH�VHOHFWHG�
CTRL S 6DYH�WKH�GLVN�QDPH�DW�1$0( �
ENTER &DWDORJ�WKH�GLVN�LQ�GULYH�VHOHFWHG�

Look Options

CTRL 0 /RRNV�DW�WKH�ILUVW�����E\WHV�LQ�WKH�VHFWRU�VHOHFWHG�
CTRL 8 /RRNV�DW�WKH�ODVW�����E\WHV�LQ�WKH�VHFWRU�VHOHFWHG�
CTRL S 6HFWRU�VHOHFWLRQ��1RWH�WKDW�VHFWRU�QXPEHU�LV�D�KH[�YDOXH��FCTN E�DQG�FCTN X�PD\�EH

XVHG�WR�LQFUHDVH�RU�GHFUHDVH�WKH�VHFWRU�QXPEHU�
CTRL B %DFN�WR�GULYH�VHOHFW�
CTRL O 6HQG�VHFWRU�LQIRUPDWLRQ�WR�D�SULQWHU�RU�GLVN�ILOH��CTRL�Append �LQ�WKLV�RSWLRQ�DOORZV�\RX

WR� DGG� WKH� LQIRUPDWLRQ� WR� WKH� ERWWRP� RI� WKH� ILOH� QDPH� RQ� WKH� FXUVRU� OLQH�� H�J�
'6.��6(&725

CTRL H 0RGLI\�+(;�YDOXHV�LQ�WKH�VHFWRU��8VH�CTRL W�RSWLRQ�WR�VDYH�WKH�QHZ�YDOXHV�
CTRL A 0RGLI\�$6&,,�YDOXHV�LQ�WKH�VHFWRU�
CTRL R 6HWV�ENTER�RSWLRQ�WR�VHFWRU�UHDG�
CTRL W 6HWV�ENTER�RSWLRQ�WR�VHFWRU�ZULWH�
ENTER 5HDGV�RU�ZULWHV�GLVN�VHFWRU�
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Catalogue Options

FCTN E 6FUROOV�ILOH�QDPHV�XS�
FCTN X 6FUROOV�ILOH�QDPHV�GRZQ�
CTRL A 6HWV�RU�UHVHWV�DOO�ILOHV�OHVV�WKDQ����VHFWRUV�ORQJ�IRU�FRS\LQJ�RU�UHFRUGLQJ��D�VPDOO��F��WR�WKH

OHIW�RI�WKH�ILOH�QDPH�LQGLFDWHV�ZKLFK�ILOHV�KDYH�EHHQ�VHOHFWHG�
CTRL B %DFN�WR�GULYH�VHOHFW�
CTRL C &RS\�ILOH��PD[�����VHFWRUV��WR�D�VHFRQG�GULYH�LI�WKH�CTRL A�RU�CTRL 0�RSWLRQ�KDV�EHHQ

XVHG�SUHYLRXVO\���RU�D�VHOHFWHG�ILOH�LI�WKRVH�RSWLRQV�KDYHQ
W�EHHQ�XVHG��7KH�FRS\�GLVN�PXVW
EH�LQVHUWHG�LQ�WKH�GULYH�VHOHFWHG�EHIRUH�\RX�HQWHU�WKH�FRS\�ILOH�QDPH��,I�WKH�CTRL A�RU
CTRL 0�RSWLRQV�ZHUH�XVHG�LW�ZLOO�FRS\�IURP�GULYH���WR�GULYH���RU�YLVH�YHUVD�

CTRL D 'HOHWHV�ILOH�RQ�FXUVRU�OLQH��$FWXDO�ILOH�GHOHWLRQ�WDNHV�SODFH�ZLWK�CTRL S�RSWLRQ�
CTRL L $�OLVWLQJ�RI�WKH�GLVN�VHFWRUV�XVHG�E\�WKH�ILOH�LV�GLVSOD\HG��FCTN E�RU�FCTN X�PD\�EH�XVHG

WR�FKDQJH�WKH�VHFWRU��ENTER�ZLOO�UHDG�DQG�GLVSOD\�VHFWRU�YDOXHV��8VH�0-8�WR�FKDQJH�WKH
UDQJH�GLVSOD\HG�

CTRL Out RSWLRQ�OLVWV�WKH�ILOH�VHFWRUV�XVHG�E\�$//�ILOHV�RQ�D�SULQWHU�RU�GLVN�ILOH��CTRL Modify �DOORZV
\RX�WR�FKDQJH�VHFWRU�YDOXHV��UHIHU�WR�/RRN�2SWLRQV��

CTRL N &DWDORJXHV�QHZ�GLVN�LQ�GULYH�VHOHFWHG�
CTRL O 2XWSXWV�FDWDORJXH�LQIRUPDWLRQ�WR�D�GLVN�RU�SULQWHU��7KH�6DYH�RSWLRQ�LQ�WKLV�PRGH�VWRUHV

WKH�FDWDORJXH�LQ�D�ILOH�QDPHG�&$7$/2*8(��7KLV�LQIRUPDWLRQ�PD\�EH�UHWULHYHG�XVLQJ
WKH�/RDG�RSWLRQ�

CTRL P ,I�D�ILOH�LV�ZULWH�SURWHFWHG��WKLV�RSWLRQ�XQSURWHFWV�LW�RU�YLVH�YHUVD�
CTRL R 5HFRUGV�ILOHV�VHOHFWHG�E\�CTRL 0�RU�CTRL A�RSWLRQV�RQ�&6��DQG�RU�&6��
CTRL S 6DYHV�LQIRUPDWLRQ�IURP�WKH�CTRL P�RU�CTRL D�RU�ENTER�RSWLRQV�RQ�WKH�GLVN��$��!�

V\PERO�WR�WKH�OHIW�RI�WKH�ILOH�QDPH�LQGLFDWHV�WKHUH�LV�LQIRUPDWLRQ�WR�EH�VDYHG�RQ�WKH�GLVN�
CTRL T 7DEV�RYHU�WR�WKH���,1)2����86(�RU���'$7(�VHFWLRQ�WR�DOORZ�PRGLILFDWLRQ�RI�WKDW�GDWD��8VH

CTRL T �WR�WDE�EDFN�WR�WKH�ILOH�QDPH�
CTRL 0 6HOHFWV�RU�GH�VHOHFWV�ILOH�RQ�FXUVRU�IRU�WKH�&S\�RU�5HF�RSWLRQV�
CTRL 1 6HOHFWV� WKH� ��,1)2� GDWD� IRU� GLVSOD\�� 7KLV� LQIRUPDWLRQ�PD\� EH� DQ\� �� FKDUDFWHU�ILOH

H[WHQVLRQ�LQIRUPDWLRQ�
CTRL 2 6HOHFWV�WKH���86(�GDWD�IRU�GLVSOD\��2QH�RI���ILOH�W\SHV�PD\�EH�VHOHFWHG�
CTRL 3 6HOHFWV�WKH���'$7(�GDWD�IRU�GLVSOD\��7KH�GDWH�PXVW�EH�EHWZHHQ�-$1������DQG�'(&�����

DQG�HQWHUHG�LQ�WKDW�IRUPDW�WR�EH�DFFHSWHG�
CTRL 4 5HVHWV�WR�WKH�WRS�RI�WKH�FDWDORJXH�
CTRL 5 0RYHV�FXUVRU�OLQH�KDOI�ZD\�XS�WKH�ILOH�OLVW�
ENTER $�QHZ�ILOH�QDPH�PD\�EH�W\SHG�LQ�DQG�HQWHUHG��2QFH�HQWHUHG��WKH�ILOH�VHTXHQFH�LV�UHVRUWHG�

7R�VDYH�WKH�QHZ�ILOH�QDPH�XVH�WKH�CTRL Save �RSWLRQ�
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Disk 44. Sor gan

9HUVLRQ� $XWKRU�
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG����������

$Q�DVVHPEO\�SURJUDP�WKDW�WXUQV�\RXU�NH\ERDUG�LQWR�DQ�RUJDQ��6RXQG�HIIHFWV��GLIIHUHQW�LQVWUXPHQWV�
YDULRXV�FKRUG�IRUPV��FRORU�JUDSKLFV��FRPSOHWH�FRQWURO�RI�DOO�VRXQG�SDUDPHWHUV�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-44
Sectors total           = 360
Sectors used            = 139
Sectors available       = 219
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 SORGAN       33 PROGRAM      >022 032
002 >003 SORGAN/DOC   49 DIS/VAR 80   >042 048
003 >004 SORGAO        3 PROGRAM      >072 002
004 >005 SORGAP       54 PROGRAM      >074 053
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Disk 44. Contents of file SORGAN/DOC

625*$1�,,

3URJUDP�%\�-HURPH�7ULQNO

7,�����$

7KLV�LV�P\�ILUVW�DWWHPSW�DW�DVVHPEO\�ODQJXDJH�SURJUDPPLQJ��,�DP�VXUH�LW�FRXOG�EH�LPSURYHG��VR�IHHO�IUHH
WR�PRGLI\�LW�LQ�DQ\ZD\��%H�VXUH�\RXU�FKLOGUHQ�JLYH�LW�D�WU\��7R�UXQ�WKLV�SURJUDP�ZLWK�(�$�FDUWULGJH�XVH
(�$�RSWLRQ�ILYH��UXQ�SURJUDP�ILOH���7KH�SURJUDP�ZLOO�H[HFXWH�DXWRPDWLFDOO\��$�GHWDLOHG�GHVFULSWLRQ�RI�DOO
NH\�RSWLRQV�IROORZV��7KLV�SURJUDP�LV�SXEOLF�GRPDLQ�VR�IHHO�IUHH�WR�SDVV�LW�DORQJ�WR�RWKHUV�

-HURPH�7ULQNO

6RUJDQ�,,�ZLOO�DOORZ�\RX�WR�XVH�\RXU�FRPSXWHU�NH\ERDUG�WR�SOD\�YRLFHG�QRWHV�DQG�FKRUG�IRUPDWLRQV��<RX
KDYH�FRQWURO�IURP�WKH�NH\ERDUG�WR�FKDQJH�VRPH�RI�WKH�YDULDEOHV�WKDW�DIIHFW�WKRVH�YRLFHV�DQG�FKRUGV�

7KH�6RUJDQ�VFUHHQ�KDV�WKUHH�PDLQ�VHFWLRQV�DQG�ZDV�FUHDWHG�LQ�IXOO�FRORU�LQ�WKH�ELW�PDS�JUDSKLFV�PRGH�
7KH�ILUVW�DQG�PRVW�REYLRXV�VHFWLRQ�LV�WKH�NH\ERDUG��,W�FRUUHVSRQGV�WR�D�SLDQR�NH\ERDUG�VKRZLQJ�WZR
RFWDYHV�RI�NH\V��WZHQW\�IRXU�NH\V���7KH�WZHQW\�ILIWK�NH\�RQ�WKH�H[WUHPH�ULJKW�LV�GHSUHVVHG�RQO\�IRU�VSHFLDO
HIIHFWV��7KH�NH\V�DUH�DFFXUDWH�ZLWK�WKDW�RI�D�SLDQR�DQG�QRW�WKH�FRPSXWHU�NH\ERDUG��8SSHUFDVH�OHWWHUV�RQ
WKH�FRPSXWHU�SOD\�WKH�QRWHV�DQG�ORZHUFDVH�OHWWHUV�SOD\�WKH�FKRUG�IRUPDWLRQV��:KHQ�D�QRWH�LV�SOD\HG�WKH
SLDQR�NH\�WKDW�FRUUHVSRQGV�RQ�VFUHHQ�LV�VKRZQ�GHSUHVVHG��6LPLODUO\�ZKHQ�D�FKRUG�LV�SOD\HG�WKH�WKUHH�QRWHV
PDNLQJ�XS�WKH�FKRUG�KDYH�WKHLU�NH\V�VKRZQ�GHSUHVVHG��7KH�NH\�ZLOO�VWD\�GHSUHVVHG�DV�ORQJ�DV�WKH�FRPSXWHU
NH\�LV�KHOG�GRZQ�

,Q�WKH�XSSHU�VHFWLRQ�WKH�WULDQJXODU�PRXQWDLQ�LV�WKH�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�QRWHV�DQG�FKRUGV�SOD\HG�
$Q\�RQH�RI�WKH�WZHOYH�EDUV�JHQHUDWHG�DUH�RI�UDQGRP�FRORUV�DQG�FRUUHVSRQG�LQ�KHLJKW�RQ�WKH�PRXQWDLQ�WR
WKH�IUHTXHQF\�RI�WKH�VLQJOH�QRWH�RU�WKH�KLJKHU�FKRUG�QRWH�SOD\HG��$OWKRXJK�WZR�RFWDYHV�PD\�EH�SOD\HG�IURP
WKH�NH\ERDUG�RQO\�RQH�RFWDYH�LV�GLVSOD\HG�LQ�WKH�WULDQJOH��7KH�VHFRQG�RU�KLJKHU�RFWDYH�LV�UHSHDWHG�XVLQJ
WKH�VDPH�ORFDWLRQV�DV�WKH�ILUVW��7KH�FRORU�EDUV�VWD\�RQ�VFUHHQ�DV�ORQJ�DV�WKH�QRWH�LV�SOD\HG��7KH�EDUV�IRU
FKRUGV�VWD\�RQ�VFUHHQ�XQWLO�WKH\�DUH�GHOHWHG�E\�SOD\LQJ�D�QRWH�RI�WKH�VDPH�YDOXH�RU�XVLQJ�WKH�HTXDO�NH\�WR
FOHDU�WKH�JUDSKLFV�

7KH�ORZHU�VHFWLRQ�JLYHV�WKH�VWDWXV�RI�DOO�WKH�NH\�RSWLRQV�H[FHSW�WKDW�RI�GHIDXOWV�DQG���RU� ��7KRVH�NH\
RSWLRQV�DUH�GLVFXVVHG�LQ�GHWDLO�IROORZLQJ�WKLV�WH[W�
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1RZ�LV�\RXU�FKDQFH�WR�XVH�RQH�RI�WKRVH�H[WUD�SODVWLF�VWULSV�IRU�ZULWH�LQ�NH\�RSWLRQV�WKDW�FDPH�ZLWK�\RXU
FRPSXWHU�ZKHQ�LW�ZDV�QHZ��,�KDYH�VHWXS�PLQH�XS�OLNH�WKLV�

----------------------------------------------------------------------
OCT | OCT | CHRD | CHRD | VOL | VOIC | CMOD | NMOD | # | DFAULT | SOM
----------------------------------------------------------------------
UP | DN | UP | DN | SELT | SELT | SELT | SELT | b | ON/OFF | CLR
----------------------------------------------------------------------

1RWH��7KLV�VWULS�UHSUHVHQWV�WKH�WRS�URZ�RI�NH\V���WKURXJK� �RQO\�DQG�QRW�WKH�IXQFWLRQ�RU�FRQWURO�NH\V
QRUPDOO\�DVVRFLDWHG�ZLWK�WKH�VWULS�

'HWDLOHG�'HVFULSWLRQ�RI�6RUJDQ�,,�.H\�2SWLRQV

MAIN KEYS

.(<6 )81&7,21 '(6&5,37,21

=�0�$�/�4�, 1RWHV ���.H\V�RU�WZR�RFWDYHV�RI�FKURPDWLF�QRWHV

]�P�D�O�T�L &KRUGV ���.H\V�RU�WZR�RFWDYHV�RI�FKURPDWLF�FKRUGV

1RWH��5HOHDVH�ALPHA LOCK �NH\�DQG�XVH�WKH�SHIFT�NH\�WR�SOD\�QRWHV
ZLWK�FKRUGV��$OVR�WKH�VXVWDLQ�YROXPH�VKRXOG�EH�JUHDWHU�WKDQ�]HUR�LQ�RUGHU
WR�KHDU�ERWK�WRJHWKHU�

��	�� 2FWDYH
8S�'RZQ 7KHUH�DUH���RFW��IRU�QRWHV��<RX�SOD\�WZR�RFWDYHV�IURP�WKH�NH\ERDUG��WKH

RFWDYH�VKRZQ�DQG�WKH�QH[W�KLJKHU�RFWDYH�����SOD\V���	���

��	�� &KRUG
)RUPDWLRQ
8S�'RZQ 6HOHFW�IRUPDWLRQV��0DMRU��0LQRU��0DMRU�WK��0LQRU�WK��$XJPHQWHG��DQG

'LPLQLVKHG�

��� 9ROXPH�6HOHFW 6HW�LQGLYLGXDO�YROXPHV�IRU�1RWHV��&KRUGV��6XVWDLQ��DQG�%DVV���XVH���DQG
��NH\V�WRR�

��� 9RLFH�6HOHFW 6HOHFW�WKH�YRLFHV�RI�2UJDQ��3LDQR��6SDFH��3XOVH��DQG�)XQQ\�IRU�1RWHV
RQO\�

��� &KRUG�0RGH
6HOHFW 3URYLGHV�GLIIHUHQW�HIIHFWV�IRU�FKRUGV��7KH�<�IDFWRU�ZLOO�DOWHU�VRPH�RI�WKHVH

HIIHFWV�
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��� 1RWH�0RGH
6HOHFW 3URYLGHV�GLIIHUHQW�HIIHFWV�IRU�QRWHV��7KH�;�IDFWRU�ZLOO�DOWHU�VRPH�RI�WKHVH

HIIHFWV�

��� ��RU� 6HOHFW�VKDUSV�RU�IODWV��1RWH�YDOXHV�ZLOO�EH�FRQVLVWHQW�ZLWK�PXVLF�WKHRU\�
7KLV�NH\�JLYHV�DQ�DXGLEOH�LQGLFDWLRQ�RQO\�

��� 'HIDXOWV
2Q�2II &HUWDLQ�GHIDXOW�SDUDPHWHUV�ZHUH�VHW�XS�IRU�DOO�YRLFH�VHOHFWLRQV�DQG�FHUWDLQ

FKRUG�PRGH� VHOHFWLRQV��*LYHV�DQ�DXGLEOH� LQGLFDWLRQ�RQO\��0RUH�GHWDLO
IROORZLQJ�

 &OHDU�6�2�0� 3UHVVLQJ�WKLV�NH\�EULHIO\�VWRSV�DOO�VRXQGV�DQG�FOHDUV�WKH�WULDQJOH�JUDSKLFV�
+ROGLQJ�WKH�NH\�GHSUHVVHG�ZLOO�SURGXFH�ZKDW�,�FDOO�VRXQG�RI�PHPRU\�
�6�2�0���<RX�DFWXDOO\�KHDU�WKH�PDFKLQH�FRGH�RI�WKLV�SURJUDP��7KH�;
IDFWRU�DIIHFWV�WKH�WLPH�GHOD\�EHWZHHQ�HDFK�VRXQG�RI�6�2�0�

SORGAN STATUS SCREEN

                                       note
                           Chord-Major \  / Organ-Note
                                /Sustn  A#  Norml\
                           Modes- 100   Cb   100 -Mode
                                \Chord /  \ Notes/
                           Octave     chords      Bass
                            \01/ Note - 15 -Volume Off
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SPECIAL KEYS

.(<6 )81&7,21 '(6&5,37,21

P 6SHFLDO�(IIHFW 6SHFLDO�HIIHFW�VRXQG�KHDUG�DV�ORQJ�DV�NH\�LV�SUHVVHG�DQG�LV�PRGLILHG�E\
ERWK�WKH�;�DQG�<�IDFWRUV��*UDSKLFV�DUH�D�VROLG�FRORU�UDQGRPO\�FKRVHQ�LQ
WKH�WULDQJOH�

+�RU�- 9ROXPH ,QFUHDVHV� RU� GHFUHDVHV� WKH� YROXPH� \RX� VHOHFWHG� ZLWK� WKH�QXPEHU��
NH\�9RO�VHOHFW���9DOXHV�UDQJH�IURP����RII��WR�����ORXGHVW�

; 5DQGRP�;
9DOXH &KRRVHV�D�UDQGRP�YDOXH�IRU�;�LQ�WKH�UDQJH�RI�IURP�WHQ�WR�RQH�WKRXVDQG�

: 5DQGRP�<
9DOXH 6DPH�DV�;�

, ;�'HFUHDVH 'HFUHDVHV�;�E\�RQH�

. ;�,QFUHDVH ,QFUHDVHV�;�E\�RQH�

> <�,QFUHDVH ,QFUHDVHV�<�E\�RQH�

< <�'HFUHDVH 'HFUHDVHV�<�E\�RQH�

SPACE BAR %DVV�RQ�RII 2QFH�WXUQHG�RQ�EDVV�VWD\V�RQ�XQWLO� �LV�SUHVVHG�RU�VSDFH�EDU�LV�SUHVVHG
DJDLQ�

FCTN BACK .H\�2SWLRQV 2Q�VFUHHQ�UHYLHZ�RI�WKHVH�NH\�RSWLRQV�

FCTN = 4XLW 6DPH�DV�PRVW�SURJUDPV�

1RWH��.H\�RSWLRQV�LQ����VLJQLI\�WKDW�RQH�NH\�LV�XVHG�WR�VHOHFW�IURP�D�OLVW�RI�RSWLRQV��7KH�OLVW�LV�UHDG�IURP
EHJLQQLQJ�WR�WKH�HQG�DQG�WKHQ�EDFN�WR�WKH�EHJLQQLQJ�DJDLQ�



The Cyc: Boston Computer Society Software Library

595

:KDW�DUH�WKHVH�;�DQG�<�IDFWRUV"�7KH\�DUH�VLPSO\�D�PHDQV�E\�ZKLFK�\RX�FDQ�FRQWURO�WKH�YDULRXV�QRWH�DQG
FKRUG�PRGH�FKDUDFWHULVWLFV��,I�\RX�DUH�LQWR�SURJUDPPLQJ�WKH\�DUH�D�IRU�QH[W�GHOD\�ORRS�IRU�;�RU�<�QXPEHU
RI�LWHUDWLRQV��;�DIIHFWV�WKH�YRLFHV�RI�3LDQR��3XOVH��DQG�)XQQ\��,W�DIIHFWV�WKH�QRWH�PRGHV�RI�(FKR��9LEUR��DQG
'HFD\��<� IDFWRU�DIIHFWV�WKH�FKRUG�PRGHV�RI�$USHJ��9LEUR��DQG�,QYUW��7KH� LGHD� LV�WR�H[SHULPHQW�ZLWK
GLIIHUHQW�;�DQG�<�YDOXHV�IRU�GLIIHUHQW�VRXQG�HIIHFWV��8VH�WKH�UDQGRP�NH\V�WR�JHW�FORVH�WR�WKH�QXPEHU�UDQJH
\RX�ZDQW�IRU�;�DQG�<��WKHQ�XVH�WKH�LQFUHDVH�RU�GHFUHDVH�E\�RQH�NH\V�IRU�DQ�H[DFW�QXPEHU�

X AND Y PARAMETERS

1RWH�(FKR�0RGH

3OD\V�D�QRUPDO�QRWH�WKUHH�WLPHV�DIWHU�NH\�LV�UHOHDVHG�DQG�WKH�GHOD\�EHWZHHQ�HDFK�QRWH�LV�JRYHUQHG
E\�WKH�;�IDFWRU�

1RWH�9LEUR�0RGH

3OD\V�D�GLVWRUWHG�QRWH�ZLWK�WKH�;�IDFWRU�JRYHUQLQJ�WKH�DPRXQW�RI�GLVWRUWLRQ�

1RWH�'HFD\�0RGH

$V�WKH�NH\�SOD\V�WKH�QRWH�LWV�YROXPH�GHFUHDVHV�WR�]HUR�DV�D�IXQFWLRQ�RI�KRZ�ORQJ�WKH�NH\�LV�KHOG
GHSUHVVHG�DQG�WKH�;�IDFWRU�

$USHJJLR�&KRUG�0RGH

3OD\V�WKH�LQGLYLGXDO�QRWHV�RI�WKH�FKRUG�IURP�ORZHVW�WR�KLJKHVW�ZLWK�D�GHOD\�EHWZHHQ�HDFK�QRWH�RI
<�IDFWRU�

,QYHUWHG�&KRUG�0RGH

6DPH�DV�DQ�DUSHJJLDWHG�FKRUG�EXW�IURP�KLJKHVW�WR�ORZHVW�QRWHV�

6SHFLDO�(IIHFW��3�.H\�

%RWK�;�DQG�<�LQ�FRPELQDWLRQ�DIIHFW�WKLV�VSHFLDO�VRXQG�
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DEFAULT PARAMETERS

1RWHV

2UJDQ ; ��� 2FWDYH �

3LDQR ; ��� 2FWDYH �

6SDFH ; ��� 2FWDYH �

3XOVH ; ��� 2FWDYH �

)XQQ\ ; ��� 2FWDYH �

&KRUGV

$USHJJLR�DQG�,QYHUWHG < ���

$OO�2WKHU�0RGHV < ���

1RWH��7KH�0�NH\�LV�XVHG�WR�WXUQ�RQ�DQG�RII�WKHVH�GHIDXOWV�
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Disk 45. c99 Librar y

9HUVLRQ����� $XWKRU��&OLQW�3XOOH\
5HTXLUHV��($ /DQJXDJH��F�� 8SGDWHG���������

,QFOXGHV�D�QHZ�JUDSKLFV�OLEUDU\�ZKLFK�DOORZV�DFFHVV�WR�DOO�����$�JUDSKLFV�FDSDELOLWLHV��D�WH[W�IRUPDWWHU
ZLWK�F���VRXUFH�FRGH�VLPLODU�WR�WKH�7,�:ULWHU�IRUPDWWHU��VSHHFK�URXWLQHV��VRXQG�URXWLQHV�DQG�VWULQJ
IXQFWLRQV��5HTXLUHV�WKH�F���FRPSLOHU�RQ�%&6�����

dskdir. v2.0. 12-dec-96
Disk name               = C99REL4B 
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README2      8 DIS/VAR 80   >022 007
002 >003 BITDOC       11 DIS/VAR 80   >029 010
003 >004 BITRTN       16 DIS/VAR 80   >033 015
004 >005 BITWRT        8 DIS/VAR 80   >042 007
005 >006 C99PFF        2 DIS/FIX 80   >049 001
006 >007 C99PFI        3 DIS/FIX 80   >04a 002
007 >008 CONV;C        5 DIS/VAR 80   >04c 004
008 >009 DIMTST;C      5 DIS/VAR 80   >050 004
009 >00a FCOPY;C       6 DIS/VAR 80   >054 005
010 >00b FLOATC       31 DIS/VAR 80   >059 030
011 >00c FLOATDOC     30 DIS/VAR 80   >077 029
012 >00d FLOATI        2 DIS/VAR 80   >094 001
013 >00e FMTIODOC      7 DIS/VAR 80   >095 006
014 >00f GRF1         14 DIS/FIX 80   >09b 013
015 >010 GRF1DOCS     19 DIS/VAR 80   >0a8 018
016 >011 GRF1RF        3 DIS/VAR 80   >0ba 002
017 >012 OPT;C        16 DIS/VAR 80   >0bc 015
018 >013 PRSET;C       9 DIS/VAR 80   >0cb 008
019 >014 RANDOM;C      4 DIS/VAR 80   >0d3 003
020 >015 RNDTST;C      4 DIS/VAR 80   >0d6 003
021 >016 RUNOFF1      31 PROGRAM      >0d9 030
022 >017 RUNOFF;C     45 DIS/VAR 80   >0f7 044
023 >018 RUNOFFDOC    16 DIS/VAR 80   >123 015
024 >019 SOUNDS;C      2 DIS/VAR 80   >132 001
025 >01a STRINGFNS    11 DIS/VAR 80   >133 010
026 >01b TCIOC        17 DIS/VAR 80   >13d 016
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027 >01c TCIODOC      28 DIS/VAR 80   >14d 027
028 >01d TCIOI         5 DIS/VAR 80   >01e 004
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Disk 45. Contents of file -README2

&��5(/�%�5(/($6(�127(6���������

%<�&OLQW�3XOOH\

7KLV�GLVN�FRQWDLQV�SURJUDPV�DQG�IXQFWLRQ�OLEUDULHV�ZKLFK�VKRXOG�SURYLGH�H[DPSOHV�RI�XVHIXO�SURJUDPV�LQ
F���DQG�H[SDQG�WKH�FDSDELOLWLHV�RI�WKH�ODQJXDJH�

,�DP�SOHDVHG�WR�EH�DEOH�WR�LQFOXGH�IXQFWLRQ�OLEUDULHV�ZULWWHQ�E\�RWKHU�F���HQWKXVLDVWV��,�KDYH�QRW�WHVWHG
DOO�RI�WKHLU�FRQWULEXWLRQV�DV�,�DVVXPH�WKDW�WKH\�KDYH�GRQH�VR�

&RQWHQWV�RI�WKLV�GLVNHWWH�

)URP�PH�

&��3))
&��3), 2EM�ILOHV�IRU�SJP�ILOH�JHQHUDWLRQ��FI�PDQXDO�
&219�& 6WULQJ���!�LQW�FRQYHUVLRQ�IFQV
',0767�& 7HVW�SJP�IRU���GLP�DUUD\V
)&23<�& 6LPSOH�ILOH�FRS\�SURJUDP
)07,2'2& 'RFV�IRU�SULQWI�VFDQI�HW�DO
*5)� *UDSKLFV�IXQFWLRQ�OLEUDU\
*5)�'2&6� 'RFXPHQWDWLRQ�IRU�*5)�
*5)�5) ,QFOXGH�ILOH�IRU�*5)�
237�& 3URJUDP�WR�RSWLPL]H�RXWSXW�ILOH�IURP�F���FRPSLOHU��SURGXFLQJ�D�VKRUWHU��IDVWHU�SURJUDP�

2QO\�ZRUNV�LI�LQOLQH�SXVK�FRGH�RSWLRQ�ZDV�127�VHOHFWHG�
356(7�& 3ULQWHU�VHWXS�SURJUDP�IRU�DQ�(SVRQ�FRPSDWLEOH�SULQWHU
5$1'20�& 5DQGRP�QXPEHU�JHQHUDWRUV
51'767�& 7HVW�SURJUDP�IRU�5$1'20
5812))� 7H[W�IRUPDWWHU�SJP�ILOH
5812))�& 6RXUFH�RI�5812))�
5812))'2& 'RFXPHQWDWLRQ�IRU�5812))
6281'6�& %HHS�DQG�KRQN�IFQV

%\�-D\�+RORYDFV�

%,7��� %LWPDS�JUDSKLFV�IXQFWLRQV�GRFV

%\�7RP�%HQWOH\�

)/2$7��� )ORDWLQJ�SRLQW�IXQFWLRQV�GRFV
7&,2��� $OWHUQDWH�ILOH�,�2�OLEUDU\��VXSSRUWV�DOO�PRGHV�
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%\�7RP�:LEOH�DQG�'RQ�0DKOHU�

675,1*)16 /LEUDU\�RI�VWULQJ�IXQFWLRQV

$OO�GRF�ILOHV�H[FHSW�%,7'2&�DQG�)07,2'2&�DUH�VHW�XS�IRU�SULQWLQJ�E\�5812))��

&OLQW
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Disk 45. Contents of file BITDOC

BITMAP GRAPHICS COMMANDS FOR C99 COMPILER

��������

7KLV�PDWHULDO�LV�ZULWWHQ�E\�-D\�+RORYDFV�������������1HZ�-HUVH\�8VHUV�*URXS��DV�D�VXSSRUW�IRU�&OLQW
3XOOH\
V�&�FRPSLOHU��,�EHOLHYH�WKH�FRPPDQGV�DUH�FRPSDWLEOH�ZLWK�YDULRXV�YHUVLRQV�RI�KLV�FRPSLOHU��,�ZRXOG
DSSUHFLDWHG�DQ\�FRPPHQWV�HWF��RQ�WKLV�PDWHULDO��KRSH�\RX�FDQ�XVH�LW���$GGUHVV�DQ\�FRPPHQWV�TXHVWLRQV
YLD�(PDLO�UDWKHU�WKDQ�IRUXP�PHVVDJHV�DV�,�JHW�WR�FKHFN�WKDW�PRUH�RIWHQ��

7KH�ELWPDS�JUDSKLFV�H[WHQVLRQV�WR�F�DUH�GLYLGHG�LQWR�WZR���LQFOXGH��ILOHV�RQ�WKLV�GLVN��7KH�ILUVW��%,7571�
FRQWDLQV�WKH�WRROV�IRU�EDVLF�JUDSKLFV�PDQLSXODWLRQ��7KH�VHFRQG��%,7:57�FRQWDLQV�DGGLWLRQDO�FRPPDQGV
WR�PL[�WH[W�ZLWK�ELW�PDSSHG�JUDSKLFV�

2QFH�LQFOXGHG�LQ�\RXU�SURJUDP��WKH�FRPPDQGV�FDQ�EH�FDOOHG�DV�DQ\�F�IXQFWLRQ�

9$/,'�5$1*(6�

FRORU� ��WR���
URZ� ����
FROXPQ� ����
DVFLL� ������
[��ELWPDS�ORFDWLRQ�� �����
\��ELWPDS�ORFDWLRQ�� �����
VWU� VWULQJ�SRLQWHU��VWULQJ�OLWHUDO��EDVH�SRLQWHU�RI�FKDUDFWHU�DUUD\

1RWH��,QWHUQDO�ODEHOV�LQ�WKH�DVVHPEO\�ODQJXDJH�SRUWLRQV�DOO�LQFOXGH�
�
�WR�DYRLG�FRQIOLFW�ZLWK�QRUPDOO\
QDPHG�JOREDO�YDULDEOHV�LQ�\RXU�SURJUDP�
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,1&/8'('�,1�7+(�%,7571�),/(�

bitmap(fore,back)
0XVW�EH�FDOOHG�ILUVW�WR�FKDQJH�WKH�VFUHHQ�FRQILJXUDWLRQ�IURP�WH[W�PRGH��XVHG�E\�F��WR�ELWPDSSHG
PRGH��7KH�DUJXPHQWV�DUH�UHVSHFWLYHO\�WKH�IRUH�DQG�EDFNJURXQG�FRORUV�VHOHFWHG�IRU�WKH�VFUHHQ
GHIDXOW�

bitclr()
&OHDUV�WKH�HQWLUH�VFUHHQ��EXW�GRHV�QRW�FKDQJH�DQ\�FRORU�GHIDXOWV��,I�\RX�ZLVK�WR�PRGLI\�VFUHHQ�FRORU
GHIDXOWV��WKH�ELWPDS���FDOO�FDQ�EH�UHSHDWHG�

plot(x,y,color)
:LOO�WXUQ�
RQ
�D�VLQJOH�SL[HO�DW�WKH�VFUHHQ�ORFDWLRQ�LQGLFDWHG�

line(x1,y1,x2,y2,color)
'UDZV�D�OLQH�RI�WKH�VSHFLILHG�FRORU�EHWZHHQ�WKH�SRLQWV�LQGLFDWHG�

rect(x1,y1,x2,y2,color)
'UDZV�D�UHFWDQJOH�ZLWK�RSSRVLWH�FRUQHUV�DW�WKH�SRLQWV�LQGLFDWHG�

,1&/8'('�,1�7+(�%,7:57�),/(�

bitxt()
&DOO� WKLV� IXQFWLRQ� RQFH�� EHIRUH� FDOOLQJ� ELWPDS���� WKLV� IXQFWLRQ� FRSLHV� DOO� $6&,,� FKDUDFWHU
GHILQLWLRQV�LQWR�D�EXIIHU�LQ�&38�UDP�

bputch(ascii,row,column,color)
3ODFHV�WKH�FKDUDFWHU�DW�ORFDWLRQ�LQGLFDWHG

bputs(row,column,color,str)
3ODFHV�WH[W�RQ�WKH�VFUHHQ�LQ���[���IRUPDW��ZRUNV�VLPLODU�WR�
SXWV��
�LQ�QRUPDO�F��
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Disk 45. Contents of file BITRTN

/* BITR;CS CONTAINS FULL COMMENTS, USE BITRTN
 FOR INCLUDE PURPOSES */
/* REL VERSION 1.0 1/4/86
   Jay Holovacs  (New Jersey Users Group)
   95 King George Rd.
   Warren, NJ 07060
   CIS: 74756,413

   For Use With C99C Compiler by Clint Pulley */

/* Contents:

   BITMAP V1.1B
   LINE V2.1B
   PLOT V2.2A
   RECT V1.0  */

 bitmap(fore,back)
 /* V1.1B 12/15/85 JAY HOLOVACS
  MUST BE CALLED BEFORE ANY BITMAP COMMANDS
 ARE INVOKED
 * * USES TI BASIC COLOR DEFINITIONS */

  int fore,back;
  #asm
 REF VWTR,VSBW,VMBW,VSBR
 MOV @4(14),0
 DEC 0
 SLA 0,4
 A @2(14),0
 DEC 0
 SWPB 0
 BLWP @BITMP$
 B @B$MP2
BITMP$  DATA PLW$P,B$MP1 USES PLOT WORKSPACE
B$MP1  MOV *13,2
 LIMI 0
 LI 0,>0002
 BLWP @VWTR
 LI 0,>01E0
 MOV 0,@>83D4
 BLWP @VWTR
 LI 0,>0206
 BLWP @VWTR
 LI 0,>03FF
 BLWP @VWTR
 LI 0,>0403
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 BLWP @VWTR
 LI 0,>0570
 BLWP @VWTR
 LI 0,>0607
 BLWP @VWTR
 LI 0,>3800
 LI 1,>D000
 BLWP @VSBW
 MOV 2,0
 SWPB 0
 ANDI 0,>000F
 ORI 0,>0700
 BLWP @VWTR
 LI 0,>1800
 CLR 1
SILP$  BLWP @VSBW
 INC 0
 AI 1,>0100
 CI 0,>1B00
 JNE SILP$
 BLWP @B$CL1
 LI 0,>2000
 MOV 2,1
CLP$  BLWP @VSBW
 INC 0
 CI 0,>3800
 JNE CLP$
 RTWP
B$CL1  DATA B$CL2,B$CL3
B$CL2  BSS 32
B$CL3  LIMI 0
 CLR 0
 CLR 1
CLP2$  BLWP @VSBW
 INC 0
 CI 0,>1800
 JNE CLP2$
 RTWP
B$MP2
 #endasm

bitclr()
/* V1.0B BY JAY HOLOVACS CLEARS THE SCREEN */

 #asm
 BLWP @B$CL1
 #endasm
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line(x1,y1,x2,y2,color)
/* V2.1B 12/15/85 JAY HOLOVACS */
/* USE TI BASIC COLOR AND LOCATION FORMATS
  COLOR=1-16
  X LOC=1-256
  Y LOC=1-192 */

 int x1,y1,x2,y2,color;

 #asm
 MOV @2(14),4
 DEC 4
 MOV @4(14),3
 DEC 3
 MOV @6(14),2
 DEC 2
 MOV @8(14),1
 DEC 1
 MOV @10(14),0
 DEC 0
 BLWP @L$NE14
 B @L$NE15
L$NE14  DATA L$WSP,L$NE1
L$WSP  BSS 32
X1$  BSS 2
X2$  BSS 2
Y1$  BSS 2
Y2$  BSS 2
INCX$  BSS 2
INCY$  BSS 2
XP$T  BSS 2
YP$T  BSS 2
L$NE1  MOV 13,12
 MOV *12+,@X1$
 MOV *12+,@Y1$
 MOV *12+,@X2$
 MOV *12+,@Y2$
 MOV *12,0
 MOV @X1$,3
 MOV @X2$,5
 S 3,5
 MOV 5,11
 ANDI 11,>8000
 MOV @Y1$,6
 MOV @Y2$,8
 S 6,8
 MOV 8,10
 ABS 10
 MOV 5,9
 ABS 9
 C 9,10
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 JLT YGRT$
 MOV 5,1
 ANDI 1,>8000
 JEQ L$NE5
 LI 1,>FF00
 JMP L$NE6
L$NE5  LI 1,>0100
L$NE6  MOV 1,@INCX$
 MOV 8,11
 ABS 8
 SLA 8,8
 CLR 7
 DIV 9,7
 MOV 11,11
 JGT L$NE12
 NEG 7
L$NE12  MOV 7,@INCY$
 JMP L$NE10
YGRT$  MOV 8,1
 ANDI 1,>8000
 JEQ L$NE7
 LI 1,>FF00
 JMP L$NE8
L$NE7  LI 1,>0100
L$NE8  MOV 1,@INCY$
 CLR 4
 MOV 5,11
 ABS 5
 SLA 5,8
 DIV 10,4
 MOV 11,11
 JGT L$NE11
 NEG 4
L$NE11  MOV 4,@INCX$
L$NE10  SLA 3,8
 MOV 3,@XP$T
 SLA 6,8
 MOV 6,@YP$T
L$NE9  MOV @XP$T,2
 SRL 2,8
 MOV @YP$T,1
 SRL 1,8
 C 2,@X2$
 JNE L$NE4
 MOV 9,9
 JNE L$NE13
 C 1,@Y2$
 JNE L$NE4
L$NE13  RTWP END
L$NE4  BLWP @PL$T3
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 A @INCX$,@XP$T
 A @INCY$,@YP$T
 JMP L$NE9
L$NE15
 #endasm

plot(x,y,color)
 int x,y,color;
/* v 2.2A 12/27/85 */
/* USES TI BASIC COLORS AND LOCATIONS
   COLOR=1-16
   X LOCATION=1-256
   Y LOCATION=1-192

NOTE: USES WKS IN CPU PAD--IF YOU NEED THIS SPACE
 FOR OTHER PURPOSES, CHANGE:
PLW$P EQU >8330
 to:
PLW$P BSS 32 */

 #asm
 MOV @2(14),0
 DEC 0
 MOV @4(14),1
 DEC 1
 MOV @6(14),2
 DEC 2
 BLWP @PL$T3
 B @PL$T4
PL$T3  DATA PLW$P,PL$T1 PLOT ENTRY POINT
PLW$P  EQU >8330
PL$T1  MOV 13,12
 LIMI 0
 MOV *12+,10
 SLA 10,12
 MOV *12+,2
 MOV *12,1
 CI 1,255
 JH PL$T2
 CI 2,192
 JH PL$T2
 MOV 1,8
 MOV 2,6
 SRA 1,3
 SRA 2,3
 MOV 1,4
 SLA 4,3
 S 8,4
 NEG 4
 INC 4
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 MOV 2,5
 SLA 5,3
 S 6,5
 NEG 5
 MOV 2,3
 SLA 3,5
 A 1,3
 SLA 3,3
 A 5,3
 MOV 4,0
 LI 7,>0100
 SRA 7,0
 MOV 3,0
 BLWP @VSBR
 SWPB 7
 SOCB 7,1
 BLWP @VSBW
 AI 0,>2000
 BLWP @VSBR
 ANDI 1,>0F00
 SOC 10,1
 BLWP @VSBW
PL$T2  RTWP
PL$T4
 #endasm

rect(x1,y1,x2,y2,color)
/* v1.0 12/16/85 */
 int x1,y1,x2,y2,color;
{
 line(x1,y1,x1,y2,color);
 line(x1,y2,x2,y2,color);
 line(x2,y2,x2,y1,color);
 line(x2,y1,x1,y1,color);
}
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Disk 45. Contents of file BITWRT

/* REL 1.0 1/4/86 ADDS TEXT CAPABILITY
CONTENTS:
  bitxt 1.1A
  bputch 2.1A
  bputs 1.0
  btblnk 1.0

TO BITRTN
  By:  Jay Holovacs (New Jersey Users Group)
       95 King George Rd
       Warren, NJ 07060
       CIS 74756,413

Required files:

       C99C compiler by Clint Pulley
       BITRTN support                      */

bitxt()
/* v1.1A 12/8/85 must be called before
bitmap()
copies letter definitions into
storage buffer for use in bitmap
mode */

 #asm
 REF VMBR,VMBW
 B @T$T2
T$T  BSS 768
T$T1  BSS 8
T$T2  LI 0,>900
 LI 1,T$T
 LI 2,>300
 BLWP @VMBR
 #endasm

bputch(ascii,row,colmn,color)
 int ascii,row,colmn,color;

/* v2.1A 12/8/85 or's char def onto
screen image ROW=1-24, COL=1-32 */
/* COLORS TIBASIC FORMAT */
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 #asm
 MOV @6(14),0
 DEC 0
 SLA 0,5
 A @4(14),0
 DEC 0
 SLA 0,3
 LI 1,T$T1
 LI 2,8
 BLWP @VMBR
 MOV @8(14),3
 AI 3,-32
 SLA 3,3
 AI 3,T$T
 LI 5,T$T1
 LI 4,6
B$LP  SOC *3+,*5+
 DECT 4
 JOC B$LP
 BLWP @VMBW
 MOV @2(14),6
 DEC 6
 MOV 6,7
 SLA 6,12
 SLA 7,4
 SOC 7,6
 AI 0,>2000
 BLWP @VMBR
 LI 5,T$T1
 LI 4,6
 LI 3,>F0F0
B$LP2  SZC 3,*5
 SOC 6,*5+
 DECT 4
 JOC B$LP2
 BLWP @VMBW
 #endasm

bputs(row,colmn,color,str)
 int row,colmn,color;
 char *str;
/* v1.0 */

 {
 int ascii;
 while (*str!=0)
   {
    ascii=*str++;
    bputch(ascii,row,colmn++,color);
   }
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 }

 btblnk(row,colmn)
 /* v1.0 12/11/85 blanks a character space */

 int row,colmn;

 #asm
 B @BL$1
B$BF  DATA 0,0,0,0
BL$1  MOV @4(14),0
 DEC 0
 SLA 0,5
 A @2(14),0
 DEC 0
 SLA 0,3
 LI 1,B$BF
 LI 2,8
 BLWP @VMBW
 #endasm
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Disk 45. Contents of file CONV;C

/* simple conversion functions */
/*
** n=atoi(s) - convert string to integer
*/
atoi(s)  char *s;
{ int sign,n;
  while(*s==' ')++s;
  sign=1;
  if(*s=='-') { sign=-1; ++s; }
  if(*s=='+') ++s;
  n=0;
  while((*s>='0')&(*s<='9')) n=10 * n + *(s++) - '0';
  return(sign*n);
}
/*
** s=itod(nbr,str,sz) -
**
** convert nbr to signed decimal string of width sz
** right justified, blank filled, result in str[].
** sz includes 0-byte string terminator. returns str.
*/
itod(nbr,str,sz) int nbr,sz; char str[];
{ int sgn;
  sgn=' ';
  if(nbr<0) { nbr=-nbr; sgn='-'; }
  str[--sz]=0;
  while(sz)
  { str[--sz]=nbr%10+'0';
    if(!(nbr=nbr/10))break;
  }
  if(sz) str[--sz]=sgn;
  while(sz) str[--sz]=' ';
  return str;
}
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Disk 45. Contents of file DIMTST;C

/* Test program for two dimsional arrays
*/
extern printf();
char st[5][10]={"Line # 01",
                "Line # 02",
                "Line # 03",
                "Line # 04",
                "Line # 05"};
char ss[5][40];
int a[4][3]={1,2,3, 4,5,6, 7,8,9, 10,11,12};
int i,j;

main()
{ printf("Test of two dimensional arrays\n\n");
  pmat(a);
  printf("\n");
  for(i=0;i<4;++i)
    for(j=0;j<3;++j)a[i][j]=10*(i+1)+(j+1);
  pmat(a);
  printf("\n");
  getchar();
  for(i=0;i<5;++i)
    printf("%s\n",&st[i][0]);
  printf("\nInput 5 lines\n");
  for(i=0;i<5;++i)
    gets(&ss[i][0]);
  printf("\nYou entered:\n");
  for(i=0;i<5;++i)
    printf("%s\n",&ss[i][0]);
  printf("\nThe 3rd line was\n%s\n",&ss[2][0]);
}
/* print a 4x3 matrix neatly
*/
pmat(m) int m[][3];
{ int n;
  for(n=0;n<4;++n)
    printf(" %6d%6d%6d\n",m[n][0],m[n][1],m[n][2]);
}
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Disk 45. Contents of file FCOPY;C

/* c99 file copy utility
**
** this utility program copies a display/variable 80
** file. Any legal filename may be used.
** responding to a filename prompt by pressing ENTER
** will result in that file being mapped to the
** console. keyboard input is terminated with CTRL-Z.
** during execution, pressing a key will pause the
** program, CLEAR (FCTN-4) will abort.
** Load with CFIO
*/
#include DSK1.STDIO
#define LEN 81
char fn[40],line[LEN];
int c;
FILE inp,out;
main()
{ while(1)
  { putchar(FF);
    puts("c99 file copy utility\n\n");
    inp=getfn("Input","r");
    out=getfn("Output","w");
    putchar('\n');
    while(fgets(line,LEN,inp))
    { fputs(line,out);
      if(!out)putchar(EOL);
      poll(YES);
    }
    fclose(inp);
    fclose(out);
    puts("\nmore copies?");
    c=getchar();
    if((c=='N')|(c=='n'))break;
  }
  exit(7);
}
/* getfn returns unit # or 0 if null name entered
*/
getfn(text,m) char *text,*m;
{ int unit;
  unit=0;
  while(1)
  { puts(text);
    puts(" filename?");
    gets(fn);
    if(!*fn)break;
    if(unit=fopen(fn,m))break;
    puts("bad filename-try again\n");
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  }
  return(unit);
}
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Disk 45. Contents of file FLOATC

/*
 * FLOATING POINT ROUTINES  V1.1
 *
 * Written by :
 *
 *  Tom Bentley
 *  P.O. Box 346
 *  Osgoode, Ontario
 *  Canada  K0A 2W0
 *
 *  Date Changed: May 6, 1986
 *
 */

#asm
 REF C$GPLL,XMLLNK,VMBW
 DEF ITOF,FTOI,STOF,FTOS,FEXP,FCOM,FPGET,FPPUT,FINT,FCPY

FAC    EQU >834A
ARG    EQU >835C
STATUS EQU >837C
VSPTR  EQU >836E
VDPWRK EQU >24CA
EQ     DATA >2000
GT     DATA >4000
GTEQ   DATA >6000
ONE    DATA 1
SAVREG BSS 12
#endasm

#define FLOATLEN 8
#define float    char

float ftemp[FLOATLEN];
int   itemp;

fpget(s,f)
  char  *s;
  float *f;
  {
    gets(s);
    return(stof(s,f));
  }

fpput(f,s)
  float *f;
  char  *s;
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  {
    puts(ftos(f,s,0,0,0));
  }

/*
 * name: itof - integer to floating point
 *
 * itof(i,f)
 *
 * i = integer value
 * f = float pointer
 * returns pointer to float number
 *
 */

itof(i,f)
  int i;
  float *f;
  {

#asm
       MOV  @4(14),@FAC  MOVE INTEGER TO FAC
       BLWP @XMLLNK
       DATA >2300
       LI   2,8
       MOV  @2(14),0     GET FLOAT POINTER
       LI   1,FAC
ITOFL  MOVB *1+,*0+
       DEC  2
       JNE  ITOFL
#endasm
    return(f);
    }

/*
 * ftoi - floating point to integer
 *
 * i = ftoi(f)
 *
 * i = integer value
 * f = float pointer
 *
 */

ftoi(f)
  float *f;
  {
#asm
       LI   2,8
       MOV  @2(14),0     GET FLOAT POINTER
       LI   1,FAC
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FTOIL  MOVB *0+,*1+
       DEC  2
       JNE  FTOIL
       BLWP @XMLLNK
       DATA >1200
       MOV  @FAC,@ITEMP
#endasm
    return(itemp);
    }

/*
 * name: stof - string to floating point
 *
 * stof(s,f)
 *
 * s = string pointer
 * f = float pointer
 * returns pointer to float number
 *
 */

stof(s,f)
  char *s;
  float *f;
  {
#asm
       LI   0,VDPWRK     MOVE STRING NUMBER TO VDP
       MOV  @4(14),1
       CLR  2            USED FOR COUNTER
STOFL2 INC  2
       CB   *1+,2        IS IT A NULL?
       JEQ  STOFL1
       CI   2,21         UP TO 20 DIGITS
       JLT  STOFL2
       DEC  1
       MOVB 2,*1         NULL TERMINATE
STOFL1 MOV  @4(14),1
       BLWP @VMBW        WRITE TO VDP
       MOV  0,@FAC+12    ADDRESS OF STRING IN VDP
       BLWP @XMLLNK
       DATA >1000
       MOV  @2(14),0
       LI   1,FAC
       LI   2,8
STOFL  MOVB *1+,*0+
       DEC  2
       JNE  STOFL
#endasm
    return(f);
    }
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/*
 * name: ftos - floating point to string
 *
 * ftos(f,s,mode,signif,decimal)
 *
 * s = string pointer
 * f = float pointer
 * mode = 0 - basic mode, 1 - fix mode
 *  if fixed mode then the following must
 *  be specified.
 *
 * signif  = number of significant digits
 * decimal = indicates the number of digits to
 *           the right of the decimal point
 *
 * returns pointer to string
 *
 */

ftos(f,s,mode,signif,decimal)
  float *f;
  char  *s;
  int   mode,signif,decimal;
  {
#asm
       MOV  @6(14),0     MODE
       SWPB 0
       MOVB 0,@FAC+11
       MOV  @4(14),0     SIGNIF
       SWPB 0
       MOVB 0,@FAC+12
       MOV  @2(14),0     DECIMAL
       SWPB 0
       MOVB 0,@FAC+13
       LI   2,8
       MOV  @10(14),0
       LI   1,FAC
FTOSL  MOVB *0+,*1+
       DEC  2
       JNE  FTOSL
       LI   3,>8320      SAVE C WORKSPACE
       LI   4,SAVREG
       LI   5,6
X1     MOV  *3+,*4+
       DEC  5
       JNE  X1
       CLR  @STATUS
       BL   @C$GPLL
       DATA >0014
       CLR  0
       MOVB @FAC+11,0
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       SWPB 0
       AI   0,>8300
       CLR  2
       MOVB @FAC+12,2
       SWPB 2
       LI   3,SAVREG     RESTORE C WORKSPACE
       LI   4,>8320
       LI   5,6
X2     MOV  *3+,*4+
       DEC  5
       JNE  X2
       MOV  @8(14),1
FTOSL1 MOVB *0+,*1+
       DEC  2
       JNE  FTOSL1
       CLR  0
       MOVB 0,*1         TERMINATE STRING WITH NULL
#endasm
      return(s);
      }

/*
 * name: fexp - execute an expression
 *
 *  fexp(f1,op,f2,res)
 *
 *  f1 = floating point number
 *  f2 = second floating point number
 *  op = op code (*,/,+,/)
 *  res = result in floating point format
 *  returns pointer to float result
 *
 */

fexp(f1,op,f2,res)
  float *f1,*f2,*res;
  char  *op;
  {
#asm
       MOV  @6(14),0     GET OP CODE
       CLR  3
       MOVB *0,3
       LI   2,8          MOVE F1 TO ARG
       MOV  @8(14),0
       LI   1,ARG
FEXPL1 MOVB *0+,*1+
       DEC  2
       JNE  FEXPL1
       LI   2,8          MOVE F2 TO FAC
       MOV  @4(14),0
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       LI   1,FAC
FEXPL2 MOVB *0+,*1+
       DEC  2
       JNE  FEXPL2
FADD   CI   3,>2B00      ADD OP CODE
       JNE  FSUB
       BLWP @XMLLNK
       DATA >0600
       JMP  FRES
FSUB   CI   3,>2D00      SUBTRACT OP CODE
       JNE  FMULT
       BLWP @XMLLNK
       DATA >0700
       JMP  FRES
FMULT  CI   3,>2A00      MULTIPLY OP CODE
       JNE  FDIV
       BLWP @XMLLNK
       DATA >0800
       JMP  FRES
FDIV   CI   3,>2F00      DIVIDE OP CODE
       JNE  FRES
       BLWP @XMLLNK
       DATA >0900
FRES   MOV  @2(14),0
       LI   1,FAC
       LI   2,8
FEXPL3 MOVB *1+,*0+
       DEC  2
       JNE  FEXPL3
#endasm
    return(res);
  }

/*
 * name: fint - greatest integer function
 *
 * fint(f1,f2)
 *
 *  f1 = floating point value
 *  f2 = int floating point value
 *  return address of f
 *
 */

fint(f1,f2)
  float *f1,*f2;
  {
#asm
       MOV  @4(14),0
       LI   1,FAC
       LI   2,8
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FINTL1 MOVB *0+,*1+
       DEC  2
       JNE  FINTL1
       LI   3,>8320      SAVE C WORKSPACE
       LI   4,SAVREG
       LI   5,6
X3     MOV  *3+,*4+
       DEC  5
       JNE  X3
       CLR  @STATUS
       BL   @C$GPLL
       DATA >0022
       LI   3,SAVREG     RESTORE C WORKSPACE
       LI   4,>8320
       LI   5,6
X4     MOV  *3+,*4+
       DEC  5
       JNE  X4
       MOV  @2(14),0
       LI   1,FAC
       LI   2,8
FINTL2 MOVB *1+,*0+
       DEC  2
       JNE  FINTL2
#endasm
    return(f2);
  }

/*
 * name: fcom - logical compare
 *
 * fcom(f1,rel,f2)
 *
 * f1 = floating point value
 * f2 = floating point value
 * rel = relation (==,!=,<,<=,>,>=)
 *
 * returns 1 for true 0 for false
 *
 */

fcom(f1,rel,f2)
  float *f1,*f2;
  char  *rel;
  {
#asm
       MOV  @4(14),3     GET REL CODE
       MOV  @6(14),0     MOVE F1 TO ARG
       LI   1,ARG
       LI   2,8
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FCOML1 MOVB *0+,*1+
       DEC  2
       JNE  FCOML1
       MOV  @2(14),0     MOVE F2 TO FAC
       LI   1,FAC
       LI   2,8
FCOML2 MOVB *0+,*1+
       DEC  2
       JNE  FCOML2
       CLR  @ITEMP
       BLWP @XMLLNK
       DATA >0A00
       CLR  5
       MOVB @STATUS,5
       CLR  4
       MOVB *3+,4
       SWPB 4
       MOVB *3,4
       SWPB 4
EQUAL  CI   4,>3D3D      ==
       JNE  NEQUAL
       COC  @EQ,5
       JNE  FCOMR1
       JMP  FCOMR9
NEQUAL CI   4,>213D      !=
       JNE  LTHAN
       COC  @EQ,5
       JEQ  FCOMR1
       JMP  FCOMR9
LTHAN  CI   4,>3C00      <
       JNE  GTHAN
       CZC  @GTEQ,5
       JNE  FCOMR1
       JMP  FCOMR9
GTHAN  CI   4,>3E00      >
       JNE  LTHNEQ
       COC  @GT,5
       JNE  FCOMR1
       JMP  FCOMR9
LTHNEQ CI   4,>3C3D      <=
       JNE  GTHNEQ
       COC  @GT,5
       JEQ  FCOMR1
       JMP  FCOMR9
GTHNEQ CI   4,>3E3D      >=
       JNE  FCOMR1
       COC  @GT,5
       JEQ  FCOMR9
       COC  @EQ,5
       JNE  FCOMR1
FCOMR9 MOV  @ONE,@ITEMP
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FCOMR1 NOP
#endasm
    return(itemp);
  }

fcpy(f1,f2)
  float *f1,*f2;
  {
#asm
       MOV  @4(14),0
       MOV  @2(14),1
       LI   2,8
FCPYL  MOVB *0+,*1+
       DEC  2
       JNE  FCPYL
#endasm
    return(f2);
  }
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Disk 45. Contents of file FLOATDOC

'C' Floating Point Lib rary (by Tom Bentley 860201)

7RP�%HQWOH\
3�2��%R[����
2VJRRGH��2QW�
&DQDGD�.�$��:�

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�WKH�IORDWLQJ�SRLQW�OLEUDU\�WKDW�PD\�EH�XVHG�E\�&OLQW�3XOOH\
V�F���SURJUDP�

/LEUDU\�DQG�,QFOXGH�)LOHV

D��)/2$7�³�7KH�IORDWLQJ�SRLQW�OLEUDU\��7KLV�FRQWDLQV�DOO�RI�WKH�IORDWLQJ�SRLQW�URXWLQHV�

E��)/2$7,�³�,QFOXGH�ILOH�FRQWDLQLQJ�WKH�H[WHUQV�DQG�GHILQHV�UHTXLUHG�E\�WKH�IORDWLQJ�SRLQW�OLEUDU\�

+RZ�WR�GHILQH�D�)/2$7�GDWD�W\SH�

7R�GHILQH�D�IORDW�GDWD�W\SH�XVH�
IORDW
�DV�WKH�W\SH�DQG�)/2$7/(1�DV�WKH�VL]H�RI�WKH�GDWD�W\SH��$�IORDW
QXPEHU�RQ�WKH�7,�LV�DOZD\V�VWRUHG�DV�DQ���E\WH�QXPEHU��NHHS�WKLV�LQ�PLQG�LI�\RX�ZLVK�WR�PDQLSXODWH�LW
ZLWK�\RXU�RZQ�URXWLQHV�

([DPSOH�

    /* define float type */
    float number[FLOATLEN];

)XQFWLRQV�LQ�)/2$7�

� 3URPSW�IRU�IORDWLQJ�SRLQW�QXPEHU

 float f[FLOATLEN];
 char  *c, s[input size];

 c=fpget(s,f);

3URPSWV�IRU�D�IORDWLQJ�SRLQW�VWULQJ�DQG�FRQYHUWV�LV�WR�D�IORDWLQJ�SRLQW�QXPEHU��V�LV�D�FKDUDFWHU�DUUD\�ZKLFK
UHFHLYHV�WKH�VWULQJ��I�LV�WKH�IORDW�DUUD\�ZKLFK�UHFHLYHV�WKH�IORDWLQJ�SRLQW�QXPEHU�DQG�F�LV�D�FKDUDFWHU
SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�IORDW�DUUD\�
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([DPSOH���

    /* prompt for a float number */

    puts("Enter a number: ");
    fpget(s,f);

� 'LVSOD\�IORDWLQJ�SRLQW�QXPEHU�WR�VFUHHQ

 float f[FLOATLEN];
 char  s[display size];

 fpput(f,s);

'LVSOD\�DW�IORDWLQJ�SRLQW�QXPEHU�WR�WKH�VFUHHQ��/RFDWH�U�F��PD\�EH�XVHG�WR�SRVLWLRQ�WR�WKH�VWDUW�RI�ZKHUH
WR�GLVSOD\�IURP��I�LV�WKH�IORDW�DUUD\�WKDW�FRQWDLQV�WKH�IORDWLQJ�SRLQW�QXPEHU�DQG�V�LV�WKH�FKDU�DUUD\�WKDW
FRQWDLQV�WKH�VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�IORDWLQJ�SRLQW�QXPEHU��V�LV�DYDLODEOH�WR�\RX�HYHQ�DIWHU�WKH�FDOO
WR�ISSXW�VR�\RX�PD\�XVH�LW�IRU�RWKHU�SXUSRVHV�

([DPSOH���

    /* display floating point number */

    puts("The number is: ");
    fpput(f,s);

� ,QWHJHU�WR�IORDWLQJ�SRLQW

 int   i;
 float f[FLOATLEN];
 char  *c;

 c=itof(i,f);

&RQYHUWV�DQ�LQWHJHU�YDOXH�WR�D�IORDWLQJ�SRLQW�QXPEHU��L�LV�DQ\�LQWHJHU�YDOXH��I�LV�WKH�IORDW�DUUD\�ZKLFK
UHFHLYHV�WKH�IORDWLQJ�SRLQW�QXPEHU�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�IORDW�DUUD\�

([DPSOH���

    /* convert integer to float */

    i = 100;
    itof(i,f);
    puts("i contains ");
    fpput(f,s);
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� )ORDWLQJ�SRLQW�WR�LQWHJHU

 float f[FLOATLEN];
 int   i;

 i=ftoi(f);

&RQYHUWV�D�IORDWLQJ�SRLQW�QXPEHU�WR�LQWHJHU��I�LV�WKH�IORDWLQJ�SRLQW�DUUD\�WR�EH�FRQYHUWHG�DQG�L�LV�WKH
LQWHJHU��7KH�IORDWLQJ�SRLQW�DUUD\�PXVW�FRQWDLQ�D�YDOLG�LQWHJHU�QXPEHU�LQ�WKH�UDQJH�RI��������DQG��������

([DPSOH���

    /* convert float to integer */

    i=ftoi(f);
    puts("i contains ");
    itod(i,s,4);
    puts(s);

� 6WULQJ�WR�IORDWLQJ�SRLQW

 float f[FLOATLEN];
 char  *c, s[string size];

 c=stof(s,f);

&RQYHUWV�D�QXPHULF�VWULQJ�WR�D�IORDWLQJ�SRLQW�QXPEHU��V�LV�D�FKDUDFWHU�DUUD\�WKDW�FRQWDLQV�WKH�QXPEHU�WR
EH�FRQYHUWHG��I�LV�WKH�IORDW�DUUD\�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�IORDW�DUUD\�

([DPSOH���

    /* convert string to float */

    puts("Enter a number: ");
    gets(s);
    stof(s,f);
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� )ORDWLQJ�SRLQW�WR�VWULQJ

 float f[FLOATLEN];
 char  *c, s[string size];
 int   mode, signif, decimal;

 c=ftos(f,s,mode,signif,decimal);

&RQYHUWV�D�IORDW�DUUD\�WR�D�VWULQJ�DUUD\��I�LV�D�IORDW�DUUD\�WKDW�FRQWDLQV�WKH�IORDW�QXPEHU�WR�EH�FRQYHUWHG�
V�LV�D�FKDUDFWHU�DUUD\�WKDW�FRQWDLQV�WKH�FRQYHUWHG�QXPEHU��PRGH�LV�D�YDOXH�WKDW�VSHFLILHV�WKH�FRQYHUVLRQ
PRGH���� �EDVLF�PRGH��GLVSOD\HG�DV�LQ�EDVLF���� �IL[�PRGH��LI�IL[HG�PRGH�WKHQ�VLJQLI�DQG�GHFLPDO�PXVW
EH�VSHFLILHG����VLJQLI�FRQWDLQV�WKH�QXPEHU�RI�VLJQLILFDQW�GLJLWV��GHFLPDO�LQGLFDWHV�WKH�QXPEHU�RI�GLJLWV�WR
WKH�ULJKW�RI�WKH�GHFLPDO�SRLQW�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�FRQYHUWHG
VWULQJ�

([DPSOH���

    /* convert float to string */

    /* use basic mode */
    ftos(f,s,0,0,0);
    puts("Value is ");
    puts(s);

    /* use fix mode, scientific notation */
    ftos(f,s,1,5,2);
    puts("\nValue is ");
    puts(s);

    /* if f = 2355 then s = 2.355E+03    */
    /* if f =   25 then s = 2.5E+01      */
    /* if f = 1234.56 then s = 1.2346E+03*/

� ([HFXWH�IORDW�H[SUHVVLRQ

 float f1[FLOATLEN],f2[FLOATLEN],res[FLOATLEN];
 char  *c, op[2];

 c=fexp(f1,op,f2,res);

([HFXWHV�DQG�H[SUHVVLRQ�EHWZHHQ�I��DQG�I��XVLQJ�WKH�SURYLGHG�RS�FRGH��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�WKH
ILUVW�RSHUDQG��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�WKH�VHFRQG�RSHUDQG��RS�LV�D�FKDUDFWHU�DUUD\�FRQWDLQLQJ�WKH�RS
FRGH��RQH�RI����������UHV�LV�D�IORDW�DUUD\�WKDW�FRQWDLQV�WKH�UHVXOW�RI�WKH�H[SUHVVLRQ�DQG�F�LV�D�FKDUDFWHU
SRLQWHU�WKDW�SRLQWV�WKH�UHVXOW�
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([DPSOH���

    /* perform expression */

    /* add two numbers */
    fexp(f1,"+",f2,res);

    /* subtract two numbers */
    fexp(f1,"-",f2,res);

    /* multiply two numbers */
    fexp(f1,"*",f2,res);

    /* divide two numbers */
    fexp(f1,"/",f2,res);

� &RPSDUH�IORDW�QXPEHUV

 float f1[FLOATLEN], f2[FLOATLEN];
 char  rel[3];
 int   true;

 true=fcom(f1,rel,f2);

&RPSDUHV�WZR�IORDWLQJ�SRLQW�QXPEHUV�XVLQJ�WKH�UHODWLRQ�VXSSOLHG��RQH�RI�  �� ���� �!�! ���I��LV�D�IORDW
DUUD\�FRQWDLQLQJ�ILUVW�QXPEHU��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�VHFRQG�QXPEHU�DQG�UHO�LV�D�FKDUDFWHU�DUUD\
FRQWDLQLQJ�WKH�FRPSDUH�UHODWLRQ�

([DPSOH���

    /* compare two float numbers */

    /* are they equal (==) ? */
    if(fcom(f1,"==",f2))
      /* true */

    /* are they not equal (!=) ? */
    if(fcom(f1,"!=",f2))
      /* true */

    /* is f1 < f2 ? */
    if(fcom(f1,"<",f2))
      /* true */

    /* is f1 <= f2 ? */
    if(fcom(f1,"<=",f2))
      /* true */

    /* is f1 > f2 ? */
    if(fcom(f1,">",f2))
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      /* true */

    /* is f1 >= f2 ? */
    if(fcom(f1,">=",f2))
      /* true */

� )ORDW�JUHDWHVW�LQWHJHU�IXQFWLRQ

 float f1[FLOATLEN], f2[FLOATLEN];
 char  *c;

 c=fint(f1,f2);

7DNHV�D�IORDW�YDOXH�DQG�UHWXUQV�LW
V�JUHDWHVW�LQWHJHU�YDOXH��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�D�IORDW�YDOXH��I�
LV�D�IORDW�DUUD\�WKDW�ZLOO�FRQWDLQ�WKH�JUHDWHVW�LQWHJHU�YDOXH�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�SRLQWV�WR�I��

([DPSOH���

    /* take the greatest integer value */

    f= some float value
    fint(f,f);

� &RS\�IORDW�QXPEHU

 float f1[FLOATLEN], f2[FLOATLEN];
 char  *c;

 c=fcpy(f1,f2);

&RS\�RQH�IORDW�DUUD\�WR�DQRWKHU�IORDW�DUUD\��F�LV�D�FKDUDFWHU�SRLQWHU�WR�I��

([DPSOH���

    /* copy one float to another float */

    fcpy(f1,f2);
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Disk 45. Contents of file FLOATI

/* C Float Include file */

extern itof(),ftoi(),stof(),ftos(),fexp();
extern fcom(),fpget(),fpput(),fint(),fcpy();

#define float    char /* float data type */
#define FLOATLEN 8    /* size of float data type */
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Disk 45. Contents of file FMTIODOC

Formatted Input/Output functions (86/10/28)

7KLV�F���UHOHDVH�LQFOXGHV�WKH�VWDQGDUG�&�IRUPDWWHG�,�2�IXQFWLRQV�LQ�REMHFW�IRUP��SULQWI��ISULQWI��VSULQWI�
VFDQI��IVFDQI��DQG�VVFDQI�SHUIRUP�DV�LQ�VWDQGDUG�&��6XSSRUWHG�FRQYHUVLRQ�PRGHV�DUH�

F VLQJOH�FKDUDFWHU
G VLJQHG�GHFLPDO
R RFWDO
V FKDUDFWHU�VWULQJ
X XQVLJQHG�GHFLPDO
[ KH[DGHFLPDO

$Q�H[WHUQ�VSHFLILHU�VLPLODU�WR�

extern printf(),scanf();

PXVW�EH�SURYLGHG�IRU�HDFK�IXQFWLRQ�XVHG�

7KH�REMHFW�ILOH�UHTXLUHPHQWV�IRU�WKHVH�IXQFWLRQV�DUH�

IRU�SULQWI ORDG�35,17)
IRU�ISULQWI ORDG�)35,17)�35,17)�&),2
IRU�VSULQWI ORDG�635,17)�35,17)

IRU�VFDQI ORDG�6&$1)
IRU�IVFDQI ORDG�)6&$1)�6&$1)�&),2
IRU�VVFDQI ORDG�66&$1)�6&$1)

,Q�RUGHU�WR�SURYLGH�LQ�OLQH�HGLWLQJ�IRU�NH\ERDUG�LQSXW��VFDQI�ZDV�LPSOHPHQWHG�XVLQJ�JHWV��$V�D�UHVXOW��QR
FRQYHUVLRQV�RFFXU�XQWLO�WKH�LQSXW�OLQH�LV�WHUPLQDWHG�ZLWK�WKH�ENTER�NH\��VFDQI�KDV�DQ�LQWHUQDO�FKDU�>��@
OLQH�EXIIHU�ZKLFK�LV�RQO\�UHVHW�RQ�WKH�ILUVW�FDOO�WR�VFDQI�DIWHU�D�ORDG��,I�PRUH�GDWD�LWHPV�DUH�HQWHUHG�WKDQ
DUH�VFDQQHG��WKH�UHPDLQGHU�RI�WKH�LQSXW�OLQH�LV�DYDLODEOH�WR�WKH�QH[W�VFDQI��,I�WKH�SURJUDP�LV�UHUXQ��ZLWKRXW
UHORDGLQJ���WKLV�ZLOO�DOVR�EH�WKH�FDVH�
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Disk 45. Contents of file GRF1DOCS

GRF1 : c99 gra phics mode 1 function lib rary

8VDJH�'RFXPHQWDWLRQ�����������

7KLV�OLEUDU\�SURYLGHV�IXQFWLRQV�DQDORJRXV�WR�WKRVH�LQ�([WHQGHG�%DVLF�IRU�FKDUDFWHU�JUDSKLFV�DQG�VSULWH
FRQWURO��([FHSW� DV� QRWHG�� DOO� IXQFWLRQV�SHUIRUP� WKH� VDPH�RSHUDWLRQ�DV� WKH� HTXLYDOHQW�([�%DVLF� FDOO
DOWKRXJK�QDPHV�PD\�GLIIHU�

$OO�DUJXPHQWV�DUH�RI�W\SH�LQW�H[FHSW�IRU�WKH�FKDUDFWHU�GHILQLWLRQ�VWULQJ�LQ�FKUGHI��$UJXPHQWV�SUHFHGHG�E\
	�DUH�XVHG�WR�UHWXUQ�YDOXHV��2PLVVLRQ�RI�	��DGGUHVV�RI��ZLOO�UHVXOW�LQ�KLJKO\�XQSUHGLFWDEOH�UHVXOWV�

1XPEHULQJ�FRQYHQWLRQV�
&KDUDFWHU�SRVLWLRQV� URZ�������FROXPQ�����
&RORUV� ����
&KDUDFWHUV� ��������IXOO�$6&,,�VHW�DYDLODEOH�
&KDUDFWHU�VHWV ��������DGG���WR�([W��%DVLF�VHW�QXPEHU�
6SULWHV� ���������VSULWHV�DYDLODEOH�
6SULWH�FKDUDFWHUV� �������FRLQFLGH�ZLWK�QRUPDO�FKDUDFWHUV�
6SULWH�SRVLWLRQV� URZ��������LQYLVLEOH�DERYH�����

FRO������
)XQFWLRQV�DYDLODEOH�LQ�*5)���

grf1();
6HW�WR�JUDSKLFV���PRGH����[���FKDUDFWHUV���/RDG�VWDQGDUG�FKDUDFWHU�SDWWHUQV��&KDUDFWHU�FRORUV
VHW�WR�EODFN�WUDQVSDUHQW��EDFNGURS�VHW�WR�F\DQ�

text();
6HW�WR�WH[W�PRGH����[���FKDUDFWHUV��QR�VSULWHV���/RDG�VWDQGDUG�FKDUDFWHU�SDWWHUQV��6FUHHQ�VHW�WR
EODFN�F\DQ�

screen(c);
6HW�VFUHHQ��EDFNGURS��FRORU�WR�F�

color(cs,f,b);
&KDQJH�FRORUV�IRU�FKDU�VHW�FV�WR�I�E�

chrdef(ch,str);
'HILQH�FKDUDFWHU�SDWWHUQ�V��VWDUWLQJ�DW�FKDUDFWHU�FK��8S�WR���FKDUDFWHUV�PD\�EH�GHILQHG�ZLWK�RQH
FDOO��VWU�LV�HLWKHU�D�TXRWHG�VWULQJ�RU�D�SRLQWHU�WR�D�VWULQJ�FRQVLVWLQJ�RI������KH[�������$�)��GLJLWV�
,QFRPSOHWH�SDWWHUQV�DUH�]HUR�ILOOHG�
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chrset();
/RDG�VWDQGDUG�FKDUDFWHU�SDWWHUQV�

patcpy(a,b);
&RS\�WKH�SDWWHUQ�IRU�FKDUDFWHU�D�WR�WKH�SDWWHUQ�VSDFH�IRU�FKDUDFWHU�E��7KLV�IXQFWLRQ�LV�SURYLGHG
LQVWHDG�RI�([W��%DVLF
V�&+$53$7�

clear();
&OHDU�WKH�VFUHHQ�

hchar(r,c,ch,n);
3ODFH�FKDUDFWHU�FK�DW�URZ�U��FRO�F�DQG�UHSHDW�Q�WLPHV�KRUL]RQWDOO\�

vchar(r,c,ch,n);
3ODFH�FKDUDFWHU�FK�DW�URZ�U��FRO�F�DQG�UHSHDW�Q�WLPHV�YHUWLFDOO\�

c=gchar(r,c);
5HWXUQ�WKH�YDOXH��LQW��RI�WKH�FKDUDFWHU�DW�URZ�U��FRO�F�

s=joyst(u,&x,&y);
5HDG�MR\VWLFN�X����RU����DQG�UHWXUQ�WKH�[�DQG�\�YDOXHV����������RU������V�LV�WUXH�LI�[�RU�\�� ���

c=key(u,&s);
5HDG�NH\ERDUG�X�������DQG�UHWXUQ�FKDU�YDOXH�F�DQG�VWDWXV�V���������RU����

sprite(spn,ch,col,dr,dc);
'HILQH�VSULWH�QXPEHU�VSQ�ZLWK�FKDU�FK��FRORU�FRO��ORFDWHG�DW�GU�GF�

spdel(spn);
'HOHWH�VSULWH�VSQ�

spdall();
'HOHWH�DOO�VSULWHV�DQG�FOHDU�DXWRPRWLRQ�WDEOH�

spcolr(spn,col);
6HW�VSULWH�VSQ�WR�FRORU�FRO�

sppat(spn,ch);
6HW�SDWWHUQ�IRU�VSULWH�VSQ�WR�FKDU�FK�

sploct(spn,dr,dc);
/RFDWH�VSULWH�VSQ�DW�URZ�GU��FRO�GF�
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spmag(f);
6HW�VSULWH�PDJQLILFDWLRQ�WR�I�������

spmotn(spn,rv,cv);
6HW�URZ�YHORFLW\�UY�DQG�FRO�YHORFLW\�FY�IRU�VSULWH�VSQ�

spmct(n);
(QDEOH�DXWRPRWLRQ�IRU�WKH�ILUVW�Q�VSULWHV��QXPEHUV���WR�Q����

spposn(spn,&rp,&cp);
5HWXUQ�URZ�SRVLWLRQ�US�DQG�FRO�SRVLWLRQ�FS�IRU�VSULWH�VSQ�

dsq=spdist(spn1,spn2);
5HWXUQ�WKH�VTXDUH�RI�WKH�GLVWDQFH�EHWZHHQ�VSULWHV�VSQ��DQG�VSQ��

dsq=spdrc(spn,dr,dc);
5HWXUQ�WKH�VTXDUH�RI�WKH�GLVWDQFH�EHWZHHQ�VSULWH�VSQ�DQG�ORFDWLRQ�GU�GF�

flg=spcnc(spn1,spn2,tol);
5HWXUQV�WUXH�LI�WKH�GLVWDQFH�EHWZHHQ�VSULWHV�VSQ��DQG�VSQ��LV�� �WRO�

flg=spcrc(spn,dr,dc,tol);
5HWXUQV�WUXH�LI�WKH�GLVWDQFH�EHWZHHQ�VSULWH�VSQ�DQG�ORFDWLRQ�GU�GF�LV�� �WRO�

flg=spcall();
5HWXUQV�WUXH�LI�DQ\�VSULWHV�DUH�LQ�FRLQFLGHQFH�

1RWHV��

)RU�VSULWH�DXWRPRWLRQ�WR�RFFXU��LQWHUUXSWV�PXVW�EH�HQDEOHG�DW�OHDVW����WLPHV�SHU�VHFRQG��7KH�IXQFWLRQV
SROO��NH\��DQG�MR\VW�HQDEOH�LQWHUUXSWV�ZKHQ�FDOOHG��,I�WKH\�DUH�QRW�FDOOHG�RIWHQ�HQRXJK��D�IXQFWLRQ�VXFK�DV
WKH�IROORZLQJ�PD\�EH�XVHG��

inton()
{
#asm
 LIMI 2
 LIMI 0
#endasm
}

LQWRQ�VKRXOG�EH�LQYRNHG�DW�D�VXLWDEOH�SODFH�LQ�WKH�SURJUDP�WR�HQVXUH�VPRRWK�VSULWH�PRWLRQ�
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,W�LV�QHFHVVDU\�WR�LQFOXGH�5()V�IRU�HDFK�IXQFWLRQ�UHIHUHQFHG��$Q�LQFOXGH�ILOH��*5)�5)��FRQWDLQLQJ�5()V
IRU�DOO�IXQFWLRQV�LQ�WKLV�OLEUDU\�LV�RQ�WKLV�GLVNHWWH��,W�LV�DFFHVVHG�ZLWK�

#include "dsk1.grf1rf"

7KH�IROORZLQJ�IXQFWLRQV�PD\�DOVR�EH�XVHG�LQ�WH[W�PRGH��

chrdef  chrset  patcpy  hchar vchar gchar joyst key
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Disk 45. Contents of file GRF1RF

/* grf1 references
*/
extern grf1(),text(),screen(),color(),chrdef(),chrset(),patcpy(),clear();
extern hchar(),vchar(),gchar(),joyst(),key(),sprite(),spdel(),spdall();
extern spcolr(),appat(),sploct(),spmag(),spmotn(),spmct(),spposn();
extern spdist(),spdrc(),spcnc(),spcrc(),spcall();
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Disk 45. Contents of file OPT;C

/* c99 code optimizer v1.3 by Clint Pulley
**
** Last Edit 88/01/09 0820
**
** Load with CSUP, CFIO
*/
#include dsk1.stdio
#define MAXLIN 81
#define LINES  10
char lbuf[810];
char *line1,*line2,*line3,*line4,*line5;
char *pat1,cn[6];
int inp,otf,ni,nb;
int out,in,rptr,eoflg;
/*
*/
main()
{ puts("c99 optimizer v1.2\n\n");
  pat1=" MOV *8,8";
  ni=nb=in=eoflg=0;
  out=-LINES;
  while(1)
  { inp=getfn("Input","r");
    if(inp)break;
    puts("Illegal filename\n");
  }
  roll(LINES);
  otf=getfn("Output","w");
  fputs("*c99opt v1.2",otf);
/* main loop */
  while(read(&line1))
  { poll(1);
    if(match(line1," MOV 14,8"))
    { if(type1()) continue;
    }
    if(match(line1," BL 15"))
    { if(type2()) continue;
    }
    fputs(line1,otf);
    roll(1);
  }
  fclose(inp);
  fclose(otf);
  puts("\nInstructions optimized =");
  puts(itod(ni,cn,6));
  puts("\nBytes of memory saved  =");
  puts(itod(nb,cn,6));
}
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/* get filename and open file
*/
getfn(text,m) char *text,*m;
{ int unit;
  char fn[20];
  unit=0;
  while(1)
  { puts(text);
    puts(" filename? ");
    gets(fn);
    if(!*fn)break; /* return 0 if null name */
    if(unit=fopen(fn,m))break;
    puts("bad filename-try again\n");
  }
  return(unit);
}
type1()
{ read(&line2);
  if(match(line2,pat1))
  { fputs(" MOV *14,8",otf);
    ++ni;
    nb=nb+2;
    roll(2);
    return 1;
  }
  if(match(line2," INCT 8"))
  { return(type1a());
  }
  if(nmatch(line2," AI 8,",6))
  { return(type1b());
  }
  reset();
  return 0;
}
type1a()
{ read(&line3);
  if(match(line3,pat1))
  { fputs(" MOV @2(14),8",otf);
    ++ni;
    nb=nb+2;
    roll(3);
    return 1;
  }
  reset();
  return 0;
}
type1b()
{ read(&line3);
  if(match(line3,pat1))
  { strcpy(line1," MOV @");
    strcat(line1,line2+6);
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    strcat(line1,"(14),8");
    fputs(line1,otf);
    ++ni;
    nb=nb+4;
    roll(3);
    return 1;
  }
  reset();
  return 0;
}
type2()
{ read(&line2);
  if(nmatch(line2," LI 8,",6) | match(line2," S 8,8"))
  { read(&line3);
    if(match(line3," MOV *14+,9"))
    { fputs(" MOV 8,9",otf);
      fputs(line2,otf);
      ++ni;
      nb=nb+2;
      roll(3);
      return 1;
    }
  }
  reset();
  return 0;
}
/* match entire string
*/
match(s,t) char *s,*t;
{ while(*s==*t)
  { if(!*s)return(1);
    ++s; ++t;
  }
  return(0);
}
/* match partial strings
*/
nmatch(s,t,n) char *s,*t; int n;
{ while(n--)
  { if(*s++==*t++)continue;
    return(0);
  }
  return(1);
}
/* concatenate t to end of s
*/
strcat(s,t) char *s,*t;
{ --s;
  while(*++s);
  while(*s++ = *t++);
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}
/* copy t to s
*/
strcpy(s,t) char *s,*t;
{ while(*s++=*t++);
}
/*
** itod(nbr,str,sz) -
**   convert nbr to signed decimal string of width sz
**   right justified, blank filled, result in str[].
**   sz includes 0-byte string terminator.
**   returns str.
*/
itod(nbr,str,sz) int nbr,sz; char str[];
{ char sgn;
  sgn=' ';
  if(nbr<0) { nbr=-nbr; sgn='-'; }
  str[--sz]=0;
  while(sz)
  { str[--sz]=nbr%10+'0';
    if(!(nbr=nbr/10))break;
  }
  if(sz) str[--sz]=sgn;
  while(sz) str[--sz]=' ';
  return str;
}
/*
** circular lookahead buffer handling
*/
/* roll n lines in circular buffer
*/
roll(n) int n;
{ char *cptr;
  rptr=out=(out+n)%LINES;
  if(eoflg)return;
  while(n--)
  { cptr=bufloc(in);
    if(!fgets(cptr,MAXLIN,inp))
    { *cptr=127;
      return;
    }
    in=++in%LINES;
  }
}
/* read a line by setting ptr to the buffer loc
** return 0 if end-of-file
*/
read(ptr) int *ptr;
{ char *cptr;
  *ptr=cptr=bufloc(rptr);
  rptr=++rptr%LINES;
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  if(*cptr==127)return 0;
  return 1;
}
/* reset rptr to starting line
*/
reset()
{ rptr=out;
}
/* return buffer location for line n
*/
bufloc(n) int n;
{  return(lbuf+n*MAXLIN);
}
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Disk 45. Contents of file PRSET;C

/* PRSET - program to set print modes for
**         Epson compatible printers
** Load with CFIO
*/
#include "dsk1.stdio"

int pr,sel;

main()
{ pr=fopen("PIO.LF","w");
  putml("Set Printer Modes :");
  putchar('\n');
  putml("A  Reset Printer");
  putml("B  Pica  (10 char/inch)");
  putml("C  Elite (12 char/inch)");
  putml("D  Italic");
  putml("E  Non-italic");
  putml("F  Emphasized");
  putml("G  Double-strike");
  putml("H  Enlongated");
  putml("I  Compressed");
  putml("J  Subscript");
  putml("K  Superscript");
  putml("L  Normal");
  putml("M  6 lines/inch");
  putml("N  8 lines/inch");
  putml("O  Indent 8 spaces");
  putml("P  Double space");
  putml("Q  Skip perforations");
  putml("R  Disable paper-out check");
  putml("S  Print tiny");
  putml("X  Exit program");
  locate(24,2);
  puts("Selection? ");

  do
  {
    switch( sel=getchar()&95 )
    {
  case 'A' : putfmt("\033@");   break;
  case 'B' : putfmt("\033P");   break;
  case 'C' : putfmt("\033M");   break;
  case 'D' : putfmt("\0334");   break;
  case 'E' : putfmt("\0335");   break;
  case 'F' : putfmt("\033E");   break;
  case 'G' : putfmt("\033G");   break;
  case 'H' : putfmt("\033W\1"); break;
  case 'I' : putfmt("\017");    break;
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  case 'J' : putfmt("\033S\1"); break;
  case 'K' : putfmt("\033S\0"); break;
  case 'L' : putfmt("\033T");   break;
  case 'M' : putfmt("\0332");   break;
  case 'N' : putfmt("\0330");   break;
  case 'O' : putfmt("\033l\10");break;
  case 'P' : putfmt("\033A\30");break;
  case 'Q' : putfmt("\033N\4"); break;
  case 'R' : putfmt("\033\10"); break;
  case 'S' : putfmt("\033@\33A\6\33N\10\33S\1");
    }
  }
  while(sel!='X');
  putchar('\f');
  fclose(pr);
}
putml(s) char *s;
{ puts("      ");
  puts(s);
  putchar('\n');
}
putfmt(s) char *s;
{ fputs(s,pr);
}
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Disk 45. Contents of file RANDOM;C

/*
** c99 random number functions
**
** by Clint Pulley, based on TI-FORTH
** last edit 85/11/16 0810
*/
/*
** initialize the random seed
*/
randomize()
{
#asm
 MOVB @>8802,0  RESET VDPSTA
 CLR  1
R#1
 INC  1         COUNT
 MOVB @>8802,0  READ VDPSTA
 ANDI 0,>8000
 JEQ  R#1       IF NOT VDP INT
 MOV  1,@>83C0  STORE SEED
#endasm
}
/* generate a 16-bit random number
*/
rndnum()
{
#asm
 MOV  @>83C0,0  GET SEED
 MPY  @R#C1,0
 A    @R#C2,1
 SRC  1,5
 MOV  1,8       RETURN NUMBER
 MOV  1,@>83C0  NEXT SEED
#endasm
}
#asm
R#C1  DATA >6FE5
R#C2  DATA >7AB9
#endasm
/* generate a random number between
** 0 and n-1
*/
rnd(n) int n;
{
#asm
 BL   *12      CALL rndnum
 DATA RNDNUM
 ABS  8
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 CLR  7
 MOV  @2(14),9 GET n
 DIV  9,7      REMAINDER IN R8
#endasm
}
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Disk 45. Contents of file RNDTST;C

/* random function test
*/
int i,avg,rn;
char cb[6];
main()
{ randomize();
  i=avg=0;
  while(++i<160)
  { rn=rnd(100);
    avg=avg+rn;
    puts(itod(rn,cb,6));
  }
  puts("\nAverage =");
  puts(itod(avg/160,cb,6));
}
#include dsk1.random;c
/*
** itod(nbr,str,sz) -
**        convert nbr to signed decimal string of width sz
**        right justified, blank filled, result in str[].
**        sz includes 0-byte string terminator
*/
itod(nbr,str,sz) int nbr,sz; char str[];
{ char sgn;
  sgn=' ';
  if(nbr<0) { nbr=-nbr; sgn='-'; }
  str[--sz]=0;
  while(sz)
  { str[--sz]=nbr%10+'0';
    if(!(nbr=nbr/10))break;
  }
  if(sz) str[--sz]=sgn;
  while(sz) str[--sz]=' ';
  return str;
}



7(;$6�,167580(176
+20(�&20387(5

648

Disk 45. Contents of file RUNOFF;C

/*
** text formatter transcribed from the book Software Tools
**
** Converted to c99 by Clint Pulley
**
** Last edit 86/03/23 0900
**
** Load with CFIO
*/
#include dsk1.stdio
#define PAGEWID   60 /* default page width */
#define PAGELEN   66 /* default page length */
#define MAXLINE  134
#define PAGECHAR '#' /* page number escape char */
#define HUGE   32700
/*
** global storage
*/
int fill  = YES,    /* in fill mode if YES */
    lsval = 1,      /* current line spacing */
    inval = 0,      /* current indent; >= 0 */
    rmval = PAGEWID,/* current right margin */
    tival = 0,      /* current temporary indent */
    ceval = 0,      /* number of lines to center */
    curpag= 0,      /* current output page number */
    newpag= 1,      /* next output page number */
    lineno= 0,      /* next line to be printed */
    plval = PAGELEN,/* page length in lines */
    m1val = 2,      /* top margin, including header */
    m2val = 3,      /* margin after header */
    m3val = 2,      /* margin after last text line */
    m4val = 3,      /* bottom margin, including footer */
    inp   = stdin,  /* input unit */
    inpsv = 0,      /* input unit save loc */
    bottom,/* last live line on page: */
           /*  = plval - m3val - m4val */
    outp,  /* index into outbuf */
    outw,  /* width of text in outbuf */
    outwds,/* number of words in outbuf */
    dir,   /* directions flag */
    out;   /* output unit*/
/*
** buffers in low RAM
*/
char *header, /* top of page title */
     *footer, /* bottom of page title */
     *outbuf, /* lines to be filled go here */
     *inbuf ; /* input line buffer */
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/*
*/
main()
{ bottom = plval - m3val - m4val; /* invariant */
  header=9850;
  footer=10000;
  outbuf=10150;
  inbuf=10300;
  *header=*footer=*outbuf=*inbuf=0;
  puts("RUNOFF text formatter v1.4\n");
  out=getfn("Output","w132");
  puts("\nKeyboard input? (y/n) ");
  gets(inbuf);
  putchar('\n');
  if((*inbuf&95)=='Y')
  { puts("Enter data, terminate with CTRL-Z\n\n");
    roff();
  }
  while(inp=getfn("Input","r"))
  {
    roff();
    fclose(inp);
  }
  if (lineno > 0)
    space(HUGE);
  fclose(out);
}
/* get filename and open file
*/
getfn(text,m) char *text,*m;
{ int unit;
  char fn[20];
  unit=0;
  while(1)
  { puts(text);
    puts(" filename? ");
    gets(fn);
    if(!*fn)break; /* return 0 if null name */
    if(unit=fopen(fn,m))break;
    puts("bad filename-try again\n");
  }
  return(unit);
}
/* format current file
*/
roff()
{ while(1)
  { while (fgets(inbuf,MAXLINE-1,inp))
    { strip(inbuf);
      if (*inbuf == '.')
        command();
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      else
        text();
    }
    if(inpsv)
    { fclose(inp);
      inp=inpsv;
      inpsv=0;
      continue;
    }
    else break;
  }
}
/* strip out TI-Writer control characters
*/
strip(b) char *b;
{ if(*b==FF)
  { strcpy(b,".bp");
    return;
  }
  if(*b>127) /* TIW tab data */
  { strcpy(b,".co");
    return;
  }
  --b;
  while(*++b);
  if(*--b==13)*b=NULL;
}
/* perform formatting command
*/
command()
{ int val, spval,argtyp;
  val = getval(&argtyp);
  switch( (inbuf[1]<<8) + inbuf[2] )
  {
  case 'af' :
    if(inpsv)
    { puts("\nNested .af ignored\n");
      break;
    }
    appopen();
    break;
  case 'bp' :
    if (lineno > 0)
      space(HUGE);
    set(&curpag,val,argtyp,curpag+1,-HUGE,HUGE);
    newpag = curpag;
    break;
  case 'br' :
    brk();
    break;
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  case 'ce' :
    brk();
    set(&ceval,val,argtyp,1,0,HUGE);
    break;
  case 'fi' :
    brk();
    fill = YES;
    break;
  case 'fo' :
    strcpy(footer,inbuf+3);
    break;
  case 'he' :
    strcpy(header,inbuf+3);
    break;
  case 'in' :
    set(&inval,val,argtyp,0,0,rmval-1);
    tival = inval;
    break;
  case 'ls' :
    set(&lsval,val,argtyp,1,1,HUGE);
    break;
  case 'nf' :
    brk();
    fill = NO;
    break;
  case 'pl' :
    set(&plval,val,argtyp,PAGELEN,m1val+m2val+m3val+m4val+1,HUGE);
    bottom=plval-m3val-m4val;
    break;
  case 'rm' :
    set(&rmval,val,argtyp,PAGEWID,tival+1,HUGE);
    break;
  case 'sp' :
    set(&spval,val,argtyp,1,0,HUGE);
    space(spval);
    break;
  case 'ti' :
    brk();
    set(&tival,val,argtyp,0,0,rmval);
  }
  return; /* ignore unknown commands */
}
/* evaluate optional numeric argument
*/
getval(argtyp) int *argtyp;
{ int i;
  i = 3;
  /* ..find argument.. */
  while (inbuf[i] == ' ')
    ++i;
  *argtyp = inbuf[i];
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  if (*argtyp == '+' | *argtyp=='-')
    i++;
  return(atoi(inbuf+i));
}
appopen()
{ char *iptr;
  iptr=inbuf+3;
  while(*iptr==' ')++iptr;
  inpsv=inp;
  if(inp=fopen(iptr,"r"))return;
  puts("Can't open <");
  puts(iptr);
  puts(">\n");
  inp=inpsv;
  inpsv=0;
}
/* set parameter and check range
*/
set(param,val,argtyp,defval,minval,maxval)
int *param,val,argtyp,defval,minval,maxval;
{ int t;
  t=*param;
  switch(argtyp)
  {
  case NULL :
    *param = defval;
    break;
  case '+' :
    *param = t+val;
    break;
  case '-' :
    *param = t-val;
    break;
  default :
    *param = val;
  }
  *param = min(*param,maxval);
  *param = max(*param,minval);
}
/* process text lines
*/
text()
{ char wrdbuf[MAXLINE];
  int i;
  if (*inbuf==' ')
    leadbl(inbuf);  /* go left. set tival */
  if (ceval > 0)
  { center(inbuf);
    put(inbuf);
    ceval--;
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  }
  else if (!*inbuf)
  { brk();
    put(" ");
  }
  else if (fill == NO)
    put(inbuf);
  else
  { i = 0;
    while (getwrd(inbuf,&i,wrdbuf) > 0)
      putwrd(wrdbuf);
  }
}
/* delete leading blanks.  Set tival
*/
leadbl(buf) char *buf;
{ int i,j;
  brk();
  /* find first non blank */
  i = 0;
  while (buf[i] == ' ')
    i++;
  if (buf[i] != NULL)
    tival = tival+i;
  else ++tival;
  /* move line to left */
  j = 0;
  while ((buf[j++] = buf[i++]) != NULL) ;
}
/* put out line with proper spacing and indenting
*/
put(buf) char *buf;
{ int i;
  if ((lineno == 0) | (lineno > bottom))
    phead();
  i = 1;
  while (i++ <= tival)
    putc(' ',out);
  tival = inval;  /* tival good for one line only */
  while(*buf)
  { putc(*buf++,out);
  }
  putc('\n',out);
  skip(min(lsval-1,bottom-lineno));
  lineno = lineno+lsval;
  if (lineno > bottom)
    pfoot();
}
/* put out page header
*/
phead()
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{ curpag = newpag++;
  if (m1val > 0)
  {
    skip(m1val-1);
    puttl(header,curpag);
  }
  skip(m2val);
  lineno = m1val+m2val+1;
}
/* put out page footer
*/
pfoot()
{ skip(m3val);
  if (m4val > 0)
  {
    puttl(footer,curpag);
    skip(m4val-1);
  }
}
/* put out title line with optional page number
*/
puttl(buf,pageno) char *buf; int pageno;
{ while(*buf)
  { if (*buf == PAGECHAR)
      numout(pageno);
    else
      putc(*buf,out);
    ++buf;
  }
  putc('\n',out);
}
/* print page number
*/
numout(num) int num;
{ char nbuf[6],*ptr;
  itoa(num,nbuf);
  ptr=nbuf;
  while(*ptr)putc(*ptr++,out);
}
/* space n lines or to bottom of page
*/
space(n) int n;
{ brk();
  if (lineno > bottom)
    return;
  if (lineno == 0)
    phead();
  skip(min(n,bottom+1-lineno));
  lineno = lineno+n;
  if (lineno > bottom)
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    pfoot();
}
/* output n blank lines
*/
skip(n) int n;
{ while ((n--) > 0)
  { putc(' ',out);
    putc('\n',out);
  }
}
/* get non-blank word from in[i] into out.
** increment *i.
*/
getwrd(in,ii,out) char *in,*out; int *ii;
{ int i, j;
  i = *ii;
  while (in[i]  == ' ') i++;
  j = 0;
  while((in[i]) & (in[i] != ' '))
    out[j++] = in[i++];
  out[j] = NULL;
  *ii = i;    /* return index in ii */
  return(j);  /* return length of word */
}
/* put a word in outbuf; includes margin justification
*/
putwrd(wrdbuf) char *wrdbuf;
{ int last, llval, w, nextra;
  w = width(wrdbuf);
  /* new end of wrdbuf */
  last = strlen(wrdbuf)+outp+1;
  llval = rmval-tival;
  if ( (outp > 0) & ((outw+w>llval) | (last>=MAXLINE)) )
  {
    /* too big */
    last = last-outp; /* remember end of wrdbuf */
    nextra = llval-outw+1;
    spread(outbuf,outp-1,nextra,outwds);
    if (nextra > 0 & outwds > 1)
      outp = outp+nextra;
    brk();  /* flush previous line */
  }
  strcpy(outbuf+outp,wrdbuf);
  outp = last;
  outbuf[outp-1] = ' '; /* blank between words */
  outw = outw+w+1;      /* 1 extra for blank */
  outwds++;
}
/* spread words to justify right margin
*/
spread(buf,outp,ne,outwds) char *buf; int outp,ne,outwds;



7(;$6�,167580(176
+20(�&20387(5

656

{ int nholes, i, j, nb;
  if (ne <= 0 | outwds <= 1)
    return;
  dir = 1-dir;  /* reverse direction */
  nholes = outwds-1;
  i = outp-1;
  /* leave room for EOS */
  j = min(MAXLINE-2,i+ne);
  while (i < j)
  {
    buf[j] = buf[i];
    if (buf[i] == ' ')
    {
      /* compute # of blanks */
      if (dir == 0)
        nb = (ne-1)/nholes+1;
      else
        nb = ne/nholes;
      ne = ne-nb;
      nholes--;
      /* put blanks in buffer */
      while (nb-- > 0)
        buf[--j] = ' ';
    }
    i--;
    j--;
  }
}
/* compute width of character string
*/
width(buf) char *buf;
{ int val;
  val = 0;
  while(*buf++)
    val++;
  return(val);
}
/* end current filled line
*/
brk()
{ if (outp > 0)
  {
    outbuf[outp-1] = NULL;
    put(outbuf);
  }
  outp = outw = outwds = 0;
}
/* center a line by setting tival
*/
center(buf) char *buf;
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{ tival = max((rmval+tival-width(buf))/2,0);
}
max(a,b) int a,b;
{ if(b<a)return(a); else return(b);
}
min(a,b) int a,b;
{ if(b>a)return(a); else return(b);
}
/* concatenate t to end of s
*/
strcat(s,t) char *s,*t;
{ --s;
  while(*++s);
  while(*s++ = *t++);
}
/* copy t to s
*/
strcpy(s,t) char *s,*t;
{ while(*s++=*t++);
}
/* return length of s
*/
strlen(s) int *s;
{ char *t;
  t=s-1;
  while(*++t);
  return(t-s);
}
/*
** n=atoi(s) - convert string to integer
*/
atoi(s)  char *s;
{ int sign,n;
  while(*s==' ')++s;
  sign=1;
  if(*s=='-') { sign=-1; ++s; }
  if(*s=='+') ++s;
  n=0;
  while((*s>='0')&(*s<='9')) n=10 * n + *(s++) - '0';
  return(sign*n);
}
/*
** convert signed n to characters in s
*/
itoa(n,s) int n; char *s;
{ if(n<0)
  { *s++='-';
    n=-n;
  }
  itoneb(n,s,10);
}
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/*
** convert unsigned n to chars in s using base b
**
** itoneb(n,s,b) int n,b; char *s;
*/
#asm
ITONEB MOV  @2(14),7     BASE
       MOV  @6(14),2     N
       LI   6,BUF#       WORK BUFFER
       CLR  5            DIGIT COUNTER
ITONB1 CLR  1
       DIV  7,1          N/BASE, REM IN 2
       AI   2,48         MAKE CHAR
       CI   2,58
       JL   ITONB2       IF REM<2
       AI   2,7
ITONB2 SWPB 2
       MOVB 2,*6+        TO BUF
       INC  5            COUNT
       MOV  1,2          QUOTIENT
       JNE  ITONB1       IF MORE DIGITS
       MOV  @4(14),7     S
ITONB3 DEC  6            STORE IN REVERSE
       MOVB *6,*7+
       DEC  5
       JNE  ITONB3       IF MORE
       SB   *7,*7        ZERO BYTE
       B    *13
*
BUF#   BSS  8
#endasm
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Disk 45. Contents of file RUNOFFDOC

RUNOFF text fo rmatting prog ram — documentation

7KLV�LV�D�WUDQVODWLRQ�RI�WKH�WH[W�IRUPDWWLQJ�SURJUDP�IURP�.HUQLJKDQ�DQG�3ODXJHU
V�ERRN�6RIWZDUH�7RROV�
PRGLILHG�WR�WDNH�DGYDQWDJH�RI�WKH�IHDWXUHV�RI�&��,I�WKH�IROORZLQJ�FRPPDQG�VXPPDU\�LV�QRW�VXIILFLHQW�
SOHDVH�UHIHU�WR�WKH�ERRN�

FRPPDQG EUHDN" GHIDXOW UHVXOW

�DI�IQ QR DSSHQG�LQSXW�ILOH�QDPHG�IQ
�ES�Q \HV �� EHJLQ�SDJH�QXPEHUHG�Q
�EU \HV FDXVH�D�SDUDJUDSK�EUHDN
�FH�Q \HV � FHQWHU�WKH�QH[W�Q�OLQHV
�FR QR LQFOXGHV�D�FRPPHQW�LQ�LQSXW
�IL \HV EHJLQV�ILOO�PRGH
�IR�V QR HPSW\ VHWV�IRRWHU�WH[W
�KH�V QR HPSW\ VHWV�KHDGHU��SDJH�WRS��WH[W
�LQ�Q QR � LQGHQW�OLQHV�E\�Q�VSDFHV
�OV�Q QR � VHWV�OLQH�VSDFLQJ
�QI \HV VWRSV�ILOOLQJ
�SO�Q QR �� VHWV�OLQHV�SHU�SDJH
�UP�Q QR �� VHWV�ULJKW�PDUJLQ
�VS�Q \HV � VSDFHV�GRZQ�Q�OLQHV
�WL�Q \HV � WHPSRUDU\�LQGHQW�RI�Q�VSDFHV

5XQ�,QVWUXFWLRQV�

$IWHU�5812))�KDV�EHHQ�ORDGHG�LQ�WKH�XVXDO�PDQQHU��LW�ZLOO�LGHQWLI\�LWVHOI�DQG�SURPSW�IRU�DQ
RXWSXW�ILOHQDPH��7KLV�ZLOO�QRUPDOO\�EH�WKH�VDPH�SULQWHU�ILOHQDPH��3,2��56����%$ ������HWF��
WKDW�LV�XVHG�IRU�OLVWLQJ�ILOHV�ZLWK�WKH�(GLWRU��1H[W��WKH�SURJUDP�ZLOO�UHTXHVW�NH\ERDUG�LQSXW��7KLV
DOORZV�WLWOHV��PDUJLQV��HWF��WR�EH�LQSXW��3UHVV�CTRL Z�WR�HQG�NH\ERDUG�LQSXW��7KH�SURJUDP�ZLOO
WKHQ�SURPSW�IRU�DQ�LQSXW�ILOHQDPH�DQG�SURFHHG�WR�SULQW�LW��:KHQ�WKH�LQSXW�ILOH�KDV�EHHQ�SULQWHG�
WKH�SURJUDP�ZLOO�SURPSW�IRU�DQRWKHU�ILOHQDPH��:KHQ�DOO�ILOHV�KDYH�EHHQ�SULQWHG��LW�LV�HVVHQWLDO�WR
UHVSRQG�WR�WKH�SURPSW�E\�SUHVVLQJ�ENTER��7KLV�FDXVHV�WKH�ILOO�EXIIHU�WR�EH�IOXVKHG�DQG�WKH�ODVW
IRRWHU�WR�EH�SULQWHG�EHIRUH�SURJUDP�H[LW�

,I� WKH� F��� UHUXQ� RSWLRQ� LV� VHOHFWHG�� DOO� SURJUDP� EXIIHUV� DUH� UHVHW�� EXW� DOO� RWKHU� IRUPDWWLQJ
SDUDPHWHUV��LQFOXGLQJ�SDJH�QXPEHU��UHPDLQ�VHW�IURP�WKH�SUHYLRXV�H[HFXWLRQ�
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1RWHV�

�� ,Q�WKH�DERYH�WDEOH��Q�GHVLJQDWHV�D�QXPHULF�FRQVWDQW��,I�LW�XQVLJQHG��LW�LV�DQ�DEVROXWH�YDOXH��,I�WKH
QXPEHU�LV�SUHFHGHG�E\���RU���LW�LV�D�UHODWLYH�YDOXH�DQG�LV�DGGHG�WR�RU�VXEWUDFWHG�IURP�WKH�SUHVHQW
YDOXH�RI�WKDW�SDUDPHWHU�

�� ,Q�WKH�WDEOH��V�UHSUHVHQWV�D�VWULQJ�RI�FKDUDFWHUV�XVHG�IRU�D�WLWOH��,I�WKH�VWULQJ�LQFOXGHV�D����WKH
FXUUHQW�SDJH�QXPEHU�LV�VXEVWLWXWHG�IRU�WKH���

�� )LOOLQJ� FRQVLVWV� SODFLQJ� DV�PDQ\� ZRUGV� DV� SRVVLEOH� RQ� HDFK� OLQH� DQG� ULJKW�MXVWLI\LQJ� WKHP�
3DUDJUDSK� EUHDNV� DUH� JHQHUDWHG� E\� �EU�� DQ� HPSW\� OLQH�� RU� D� OLQH� EHJLQQLQJ� ZLWK� VSDFH�V��
3DUDJUDSK�LQGHQWDWLRQ�LV�SUHVHUYHG�

�� 7KH�RXWSXW�GHYLFH�LV�RSHQHG�ZLWK�D�PD[LPXP�UHFRUG�OHQJWK�RI�����FKDUDFWHUV��VR�LI�WKH�SULQWHU�KDV
EHHQ�VHW�IRU�FRQGHQVHG�PRGH�LW�LV�SRVVLEOH�WR�SULQW�OLQHV�XS�WR�����FKDUDFWHUV�ZLGH�E\�VHWWLQJ��LQ
DQG��UP�

�� 7KH� ERRN�6RIWZDUH� 7RROV� E\� %�:�� .HUQLJKDQ� DQG� 3�-�� 3ODXJHU� �$GGLVRQ�:HVOH\� ������ LV� D
VWDQGDUG�UHIHUHQFH�ZKLFK�LV�ZHOO�ZRUWK�UHDGLQJ�
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Disk 45. Contents of file SOUNDS;C

/* Test of GPL linkage */
int c;
main()
{ while((c=getchar())>0)
  { if(c<='A')
      beep();
    else honk();
  }
}
#asm
 REF C$GPLL
BEEP BL @C$GPLL
 DATA >34
 B *13
HONK BL @C$GPLL
 DATA >36
 B *13
#endasm
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Disk 45. Contents of file STRINGFNS

/*
** string function library
**
** contributed by :
**
** Tom Wible
** 203 Cardinal Glen Circle
** Sterling, VA
** USA 22170
*/
strlen(s) /* returns string length*/
char *s;
{
     int n;
     n = 0;
     while (*s++)
          ++n;
     return (n);
}

strcmp(s1, s2) /* compares s1 to s2, returns n<0 if s1 before s2, etc*/
char *s1, *s2;
{
     int r12;
     while ((*s1) | (*s2)) {
          r12 = (*s1) - (*s2);
          if (r12)
               return (r12);
          else {
               ++s1;
               ++s2;
          }
     }
     return (0);
}

stncmp(s1, s2, n) /* compares n chars of s1 to s2, returns n<0 if s1 before s2*/
char *s1, *s2;
int n;
{
     int r12;
     while ((*s1 | *s2) & (n--)) {
          r12 = (*s1) - (*s2);
          if (r12)
               return (r12);
          else {
               ++s1;
               ++s2;
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          }
     }
     return (0);
}

index(s, c) /* returns location of c in s */
char *s, c;
{
     int n;
     n = 1;
     while (*s) {
          if (*s == c)
               return (n);
          else {
               ++*s;
               ++n;
          }
     }
     return (0);
}

rindex(s, c) /* returns location of c in s from right*/
char *s, c;
{
     int n;
     n = 0;
     while (*s++)
          ++n;           /*get length of string*/
     --*s;               /*point to last char  */
     while (n) {
          if (*s == c)
               return (n);
          else {
               --*s;
               --n;
          }
     }
     return (0);
}

strcat(s1, s2) /* concatenate s2 to end of s1*/
char *s1, *s2;
{
     char *p;
     p = s1;   /*point to s1*/
     while (*p++)
          ;    /*point to end of s1*/
     --p;
     while ((*p++) = (*s2++))
          ;    /*move s2 to end of s1*/
     return;
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}

stncat(s1, s2, n) /* concatenate at most n chars of s2 to end of s1*/
char *s1, *s2;
int n;
{
     char *p;
     p = s1;   /*point to s1*/
     while (*p++)
          ;    /*point to end of s1*/
     --p;
     while (((*p++) = (*s2++)) & (n--))
          ;    /*move s2 to end of s1*/
     if (!(n))
          *p = NULL;
     return;
}

strcpy(s1, s2) /*copy s2 into s1*/
char *s1, *s2;
{
     while ((*s1++) = (*s2++))
          ;
     return;
}

stncpy(s1, s2, n) /*copy at most n chars of s2 into s1*/
char *s1, *s2;
int n;
{
     while (((*s1++) = (*s2++)) & (n--))
          ;
     if (!(n))
          *s1 = NULL;
     else
          while (n--)
               *s1++ = NULL;
     return;
}
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Disk 45. Contents of file TCIOC

/*
 * Written by:
 *
 *  Tom Bentley
 *  P.O. Box 346
 *  Osgoode, Ont.
 *  Canada  K0A 2W0
 */

#asm
 REF DSRLNK,VMBW,VSBW,VSBR,VMBR,GRMRA,GRMWA
 DEF TOPEN,TCLOSE,TREAD,TWRITE
#endasm

#define PAB1      8192
#define PAB2      8498
#define PAB3      8804
#define PAB4      9110
#define PABLEN      50
#define NUMFIL       4
#define DSRCLR      31
#define WS       33536

char *status;
int  *wsp;
int  dsrerr,saveg;
int  filalloc[NUMFIL]={PAB1,PAB2,PAB3,PAB4};
int  filstk[NUMFIL]={0,0,0,0};
char pab[PABLEN];

topen(name,access,size)
  char *name;
  char access,size;
  {
  int  *pb,lp,fp;

  wsp = WS;    /* >8300 */

  /* set pab up for open */
  pab[0] = 0;     /* op code */
  pab[1] = access;
  /* data buffer address */
  fp=0;
  dsrerr=4; /* if file table is full */
  while(fp<NUMFIL-1) {
    if(filstk[fp]==0) {
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      filstk[fp]=filalloc[fp];
      pb=&pab[2];
      *pb=PABLEN+filstk[fp++];
      dsrerr=0;
      break;
      }
    else
      fp++;
    }
  if(dsrerr==0) {
    pab[4] = size;  /* record length */
    pab[5] = size;  /* character count */
    pab[6] = 0;     /* record number */
    pab[7] = 0;
    pab[8] = 0;     /* screen offset */
    /* name length */
    pab[9] = tlen(name);
    /* device name... */
    lp=10;
    while(*name)
      pab[lp++]=*name++;
    if(linkdsr(fp)!=-1)
      fp=-dsrerr;
    }
  else fp=-dsrerr;
  return(fp);
  }

tclose(fp)
  int fp;
  {
  int eof;

  if(fp>NUMFIL|fp<1|filstk[fp-1]==0)
    return(-2);
  wsp=WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR
  #endasm
  pab[0]=1;
  eof=linkdsr(fp);
  if(eof!=-1&eof!=7)
    return(-2);
  filstk[fp-1]=0;
  fp=0;
  }
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tread(buff,rec,fp,size)
  char buff[];
  int  rec,fp,*size;
  {
  int  *pb,eof;

  if(fp>NUMFIL|fp<1|filstk[fp-1]==0)
    return(-2);
  wsp = WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR
  #endasm
  pab[0]=2; /* read op code */
  pab[1]=pab[1]&DSRCLR;
  /* if fixed and relative */
  if((pab[1]&17)==1 & rec>=0) {
    pb=&pab[6];
    *pb=rec;
    }
  eof=linkdsr(fp);
  if(eof==5)
    return(-1);
  if(eof!=-1)
    return(-2);
  wsp=WS;
  pb=&pab[2];
  *wsp++=*pb;
  *wsp++=buff;
  *wsp=pab[4];
  #asm
   MOV  1,6
   BLWP @VMBR * MOVE DATA TO RAM
  #endasm
  wsp = WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR * MOVE PAB TO RAM
   MOV  1,4
   AI   4,5   * NUM OF CHAR READ
   CLR  5
   MOVB *4,5
   SWPB 5
   MOV  5,2   * SIZE OF BUFFER
   A    5,6
   MOVB 5,*6  * TERMINATE WITH NULL
  #endasm
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  *size=*wsp;
  return(0);
  }

twrite(buff,rec,fp,size)
  char buff[];
  int  rec,fp,size;
  {
  int  *pb,fr;

  if(fp>NUMFIL|fp<1|filstk[fp-1]==0)
    return(-2);
  wsp=WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR
  #endasm
  pab[0]=3; /* write op code */
  pab[1]=pab[1]&DSRCLR;
  /* if fixed and relative */
  fr=pab[1]&17;
  if(fr==1) {
    pb=&pab[6];
    *pb=rec;
    }
  if(size)
    pab[5]=size;
  else pab[5]=tlen(buff);
  wsp=WS;
  pb=&pab[2];
  *wsp++=*pb;
  *wsp++=buff;
  *wsp=pab[5];
  #asm
   BLWP @VMBW * MOVE BUFF TO VDP
  #endasm
  if(linkdsr(fp)!=-1)
    return(-2);

  return(0);
  }

linkdsr(fp)
  int fp;
  {
  wsp = WS;    /* >8300 */
  status = 33660; /* >837C */
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  *status = 0;

  /* set up workspace registers */
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=10+pab[9];
  #asm
   BLWP @VMBW
   MOV  0,4
   AI   4,9
   MOV  4,@>8356 * DEVICE POINTER
   SETO @DSRERR
   MOVB @GRMRA,@SAVEG
   NOP
   MOVB @GRMRA,@SAVEG+1
   DEC  @SAVEG
   BLWP @DSRLNK
   DATA 8
   JEQ  DE
   JMP  DA
DE SRL  0,8
   MOV  0,@DSRERR
DA MOVB @SAVEG,@GRMWA
   NOP
   MOVB @SAVEG+1,@GRMWA
  #endasm
  return(dsrerr);
  }

tlen(s)
  char *s;
  {
  char *t;
  t=s-1;
  while(*++t);
  return(t-s);
  }
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Disk 45. Contents of file TCIODOC

Enhanced I/O Lib rary (by Tom Bentley 860201)

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�D�QHZ�,�2�OLEUDU\�WKDW�PD\�EH�XVHG�E\�F���XVHUV�WR�SHUIRUP�,�2�IXQFWLRQV
RQ�DQ\�ILOH�W\SH�RQ�WKH�7,��1RWH��7KLV�OLEUDU\�ZDV�ZULWWHQ�XVLQJ�&OLQW�3XOOH\
V�F���SURJUDP�

,��/LEUDU\�DQG�,QFOXGH�)LOHV

D��7&,2�³�7KH�ILOH�LQSXW�RXWSXW�OLEUDU\��7KLV�FRQWDLQV�WKH�ILOH�WDEOHV�DQG�DOO�ILOH�,�2�IXQFWLRQV�

E��7&,2,�³�,QFOXGH�ILOH�FRQWDLQLQJ�,�2�GHILQLWLRQV�IRU�7&,2�ILOH�IXQFWLRQV�DV�ZHOO�DV�H[WHUQ�GLUHFWLYHV�
7KLV�ILOH�ZLOO�QRW�FRQIOLFW�ZLWK�WKH�,�2�LQFOXGH�ILOHV�WKDW�FRPH�ZLWK�WKH�FRPSLOHU�

)XQFWLRQV�LQ�7&,2�

� 2SHQ�D�ILOH

int filptr;
char name[],access,fsize;

filptr=topen(name,access,fsize);

1DPH�FRQWDLQV�D�YDOLG�ILOHQDPH�LQ�ORZHU�RU�XSSHU�FDVH��DFFHVV�FRQWDLQV�DOO�WKH�DFFHVV�LQIRUPDWLRQ�IRU�WKH
ILOH��VHH�LQFOXGH�ILOH�IRU�DFFHVV�LQIRUPDWLRQ��DQG�IVL]H�FRQWDLQV�WKH�VL]H�LQ�E\WHV�RI�WKH�ILOH��,I�WKH�ILOH�LV
RSHQHG�IRU�LQSXW�WKH�IVL]H�SDUP�PD\�EH�VHW�WR�]HUR��XQGHILQHG��WR�WHOO�WKH�V\VWHP�WR�GHWHUPLQH�WKH�VL]H�RI
WKH�ILOH��,I�WKH�RSHQ�LV�VXFFHVVIXO�ILOSWU�ZLOO�FRQWDLQ�D�YDOXH�JUHDWHU�WKDQ����RWKHUZLVH�LW�ZLOO�FRQWDLQ�WKH
HUURU�FRGH��VHH�WKH�LQFOXGH�ILOH�IRU�RSHQ�HUURUV��

'$7$�7<3(�,1)250$7,21

',63/$<�W\SH�GDWD�KDV�WKH�VDPH�IRUP�DV�GDWD�HQWHUHG�IURP�WKH�NH\ERDUG��,I�\RX�ZLVK�WR�XVH�WKLV�ILOH
EHWZHHQ�
&
�DQG�%DVLF�WKHQ�WKH�FRPSXWHU�NQRZV�WKH�OHQJWK�RI�HDFK�GDWD�LWHP�LQ�D�',63/$<�W\SH�UHFRUG
E\�WKH�FRPPD�VHSDUDWRUV�SODFHG�EHWZHHQ�LWHPV��EDVLF�ZLOO�ORFDWH�WKH�LWHPV�DXWRPDWLFDOO\�EXW�LQ�
&
�\RX
KDYH�WR�ORFDWH�WKH�LWHPV�\RXUVHOI��
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,17(51$/�W\SH�GDWD�KDV�WKH�IROORZLQJ�IRUP�

Numeric       +--+--+--+--+--+--+--+--+--+
Items         |  |  |  |  |  |  |  |  |  |
(float)       +--+--+--+--+--+--+--+--+--+
                ^  ^                     ^
                |  |_____________________|
                |             |
                |      value of item
                |
        designates length
            of item
           (always 8)

String        +--+--+--+--+--+--+   +--+--+
Items         |  |  |  |  |  |  |...|  |  |
              +--+--+--+--+--+--+   +--+--+
                ^  ^                      ^
                |  |______________________|
                |             |
                |       value of item
                |
        designates length
            of item

7KH�FRPSXWHU�NQRZV�WKH�OHQJWK�RI�HDFK�,17(51$/�W\SH�LWHP�E\�LQWHUSUHWLQJ�WKH�RQH�SRVLWLRQ�OHQJWK
LQGLFDWRU�DW�WKH�EHJLQQLQJ�RI�HDFK�LWHP��%DVLF�ZLOO�LQWHUSUHW�WKH�LWHP�DXWRPDWLFDOO\�ZKHQ�LQSXWWLQJ�RU
SULQWLQJ�EXW�\RX�PXVW�GR�WKH�LQWHUSUHWDWLRQ�RI�LWHPV�\RXUVHOI�ZKHQ�LQ�
&
��

1R�YDOLGDWLRQ�RI�,17(51$/�W\SH�GDWD�LWHPV�LV�SHUIRUPHG��$OO�QXPHULF�LWHPV�PXVW�EH���SRVLWLRQV�ORQJ
���GLJLWV�SOXV�RQH�SRVLWLRQ�ZKLFK�VSHFLILHV�WKH�OHQJWK��DQG�PXVW�EH�YDOLG�UHSUHVHQWDWLRQV�RI�IORDW�SRLQW
QXPEHU��VHH�IORDWLQJ�SRLQW�OLEUDU\��

)RU�PRUH�LQIRUPDWLRQ�UHIHU�WR�SDJHV�,,�����DQG�,,�����RI�WKH�7,�����$�8VHU
V�5HIHUHQFH�*XLGH��-XVW�NHHS
LQ�PLQG�WKDW�%DVLF�ZLOO�GR�DOO�RI�WKH�WUDQVODWLRQ�HIIRUW�ZKLOH�\RX�PXVW�GR�WKH�WUDQVODWLRQ�LI�LQ�
&
�

([DPSOH���

filptr=topen("DSK1.MYFILE",UPDATE+INTERNAL+RELATIVE+FIXED,100)
if(filptr<1) {
  /* error */
  }
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([DPSOH�����RSHQ�DV�DQ�XQGHILQHG�ILOH�VL]H�

filptr=topen("DSK1.MYFILE",INPUT+DISPLAY+SEQUENTIAL+FIXED,0)
if(filptr<1) {
  /* error */
  }

� 5HDG�D�ILOH

int eof,rec,filptr,size ;
char buff[];

eof=tread(buff,rec,filptr,&size);

5HDGV�WKH�ILOH�VSHFLILHG�E\�ILOSWU��,I�HRI�UHWXUQV����WKHQ�LW�LV�D�YDOLG�HQG�RI�ILOH�FRQGLWLRQ��LI�LW�UHWXUQV����WKHQ
LW�LV�DQ�HUURU��%XII�LV�D�FKDUDFWHU�EXIIHU��WKLV�EXIIHU�VKRXOG�EH�RQH�E\WH�PRUH�WKDQ�WKH�VL]H�RI�WKH�ILOH��IRU
H[DPSOH�LI�\RX�RSHQ�WKH�ILOH�ZLWK�D�VL]H�RI����WKHQ�WKH�GHILQLWLRQ�RI�EXII�VKRXOG�VD\�EXII>��@��,I�\RX
YH
RSHQHG�WKH�ILOH�ZLWK�DQ�XQGHILQHG�VL]H�\RX�VKRXOG�HQVXUH�WKH�EXIIHU�VL]H�ZLOO�EH�ELJ�HQRXJK�WR�KROG�WKH
ORQJHVW�UHFRUG��WR�EH�VDIH�XVH�EXII>���@��5HF�LV�XVHG�WR�SHUIRUP�GLUHFW�UHFRUG�UHDGV��LI�WKH�ILOH�LV�RSHQ�ZLWK
DFFHVV�UHODWLYH�DQG�UHF�LV����WKHQ�WKH�ILOH�ZLOO�EH�UHDG�VHTXHQWLDOO\��RWKHUZLVH�WKH�UHFRUG�VSHFLILHG�LQ�UHF�LV
UHDG��6L]H�ZLOO�FRQWDLQ�WKH�DFWXDO�QXPEHU�RI�E\WHV�UHDG�IURP�WKH�GLVN�

([DPSOH���

/* Read the file sequentially */

while(1) {
  eof=tread(buff,RELSEQ,filptr,&size);
  if(eof==TEOF)
    break;
  else if(eof==TERR) {
    puts("File Error");
    break;
    }
  /* Display Buffer */
  puts(buff);
  }

([DPSOH���

/* Read using directed reads */
rec = 0;
while(1) {
  eof=tread(buff,rec++,filptr,&size);
  if(eof==TEOF)
    break;
  else if(eof==TERR) {
    puts("File Error");
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    break;
    }
  /* Display Buffer */
  puts(buff);
  }

� :ULWH�WR�D�ILOH

int eof,rec,filptr,size;
char buff[];

eof=twrite(buff,rec,filptr,size);

:ULWHV�WR�WKH�ILOH�VSHFLILHG�E\�ILOSWU��,I�HRI�UHWXUQV����WKHQ�WKHUH�LV�D�ILOH�HUURU��%XII�LV�D�FKDUDFWHU�EXIIHU�
,I�WKH�ILOH�LV�D�UHODWLYH�ILOH�WKHQ�UHF�ZLOO�FRQWDLQ�WKH�UHFRUG�QXPEHU�RI�ZKHUH�WR�ZULWH�WKH�EXIIHU�WR��,I�VL]H
LV�QRW�HTXDO�WR�]HUR�WKH�ZULWH�ZLOO�SHUIRUP�D�ZULWH�RI�VL]H�E\WHV�WR�WKH�GLVN��RWKHUZLVH�LW�ZLOO�ZULWH�XS�WR�WKH
QXOO�WHUPLQDWRU�RI�EXII�

([DPSOH���

/* Write to sequential file */

while(there is data) {
  eof=twrite(buff,0,filptr,size);
  if(eof) {
    puts("File Error");
    break;
    }
  }

([DPSOH���

/* Write to relative file */

while(there is data) {
  rec = record to update
  eof=twrite(buff,rec,filptr,size);
  if(eof) {
    puts("File Error");
    break;
    }
  }
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� &ORVH�D�ILOH

int eof,filptr;

eof=tclose(filptr);

&ORVHV�WKH�VSHFLILHG�ILOH��LI�DQ�HUURU�RFFXUV�HRI�LV�VHW�WR����

([DPSOH���

/* Close a file */

eof=tclose(filptr);
if(eof)
  puts("File Error");
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Disk 45. Contents of file TCIOI

/* Include file for TCIO file library */

extern topen(),tclose(),tread(),twrite();

/* File Type  */
#define SEQUENTIAL 0
#define RELATIVE   1

/* Record Type */
#define FIXED      0
#define VARIABLE   16

/* Data Type */
#define DISPLAY    0
#define INTERNAL   8

/* Mode of Operation */
#define UPDATE     0
#define OUTPUT     2
#define INPUT      4
#define APPEND     6

/* read relative file*/
/* sequentially. use */
/* this in place of  */
/* the record number */
#define RELSEQ     -1

/* Error & Eof Codes */
#define TERR       -2
#define TEOF       -1

/* Open Errors */
/* for more info see */
/* page 299 in E/A.  */
#define BADDEV     0
#define PROTECTD   -1
#define BADATTR    -2
#define ILGALOP    -3
#define NOSPACE    -4
#define READEOF    -5
#define DEVERR     -6
#define NOFILE     -7
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Disk 46A. Funnelweb 4.12

9HUVLRQ������ $XWKRU��:LOO�DQG�7RQ\�0F*RYHUQ
5HTXLUHV��;%�RU�($�RU�7,: /DQJXDJH��$/��;% 8SGDWHG����������

(OLPLQDWHV�WKH�QHHG�IRU�WKH�7,�:ULWHU�DQG�(GLWRU�$VVHPEOHU�FDUWULGJHV�ZKLOH�VXSSO\LQJ�PDQ\�DGGLWLRQDO
IHDWXUHV�� $� WUXO\� LQWHJUDWHG� HQYLURQPHQW� IRU� WKH� 7,� LQFOXGLQJ� DQ� HGLWRU�� IRUPDWWHU�� GLVN�PDQDJHU�
DVVHPEOHU��GLVN�VHFWRU�HGLWRU��)RUWK�ORDGHU��F���FRPSLOHU��WHUPLQDO�HPXODWRU�ORDGHU��DQG�WKH�DELOLW\�WR�DGG
IHDWXUHV�DQG�FXVWRPL]H��3HUKDSV�WKH�PRVW�LPSRUWDQW�7,�GLVN�HYHU��5HTXLUHV�%&6�GLVN���������������

dskdir. v2.0. 12-dec-96
Disk name               = FUNL4*1A 
Sectors total           = 360
Sectors used            = 357
Sectors available       = 1
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 AS           33 PROGRAM      >022 032
002 >003 AT           22 PROGRAM      >042 021
003 >004 CHARA1        5 PROGRAM      >057 004
004 >005 CHARA2        5 PROGRAM      >05b 004
005 >006 DP           17 PROGRAM      >05f 016
006 >007 DS            4 PROGRAM      >06f 003
007 >008 EA            9 PROGRAM      >072 008
008 >009 ED           33 PROGRAM      >07a 032
009 >00a EE           19 PROGRAM      >09a 018
010 >00b FO           33 PROGRAM      >0ac 032
011 >00c FP           15 PROGRAM      >0cc 014
012 >00d LL           10 PROGRAM      >0da 009
013 >00e LOAD         31 PROGRAM      >0e3 030
014 >00f MG           33 PROGRAM      >101 032
015 >010 MH           23 PROGRAM      >121 022
016 >011 QD           12 PROGRAM      >137 011
017 >012 SL           10 PROGRAM      >142 009
018 >013 SYSCON        6 PROGRAM      >14b 005
019 >014 UL            4 PROGRAM      >150 003
020 >015 UTIL1        33 PROGRAM      >153 021 >016 011
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Disk 46B. Funnelweb 4.40

9HUVLRQ������ $XWKRU��:LOO�DQG�7RQ\�0F*RYHUQ
5HTXLUHV��;%�RU�($�RU�7,: /DQJXDJH��$/��;% 8SGDWHG�

dskdir. v2.0. 12-dec-96
Disk name               = FWB4*40-1
Sectors total           = 720
Sectors used            = 716
Sectors available       = 2
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 2
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 AR           33 PROGRAM      >022 032
002 >003 AS           33 PROGRAM      >042 032
003 >004 AT           23 PROGRAM      >062 022
004 >005 C1            5 PROGRAM      >078 004
005 >006 C2            5 PROGRAM      >07c 004
006 >007 C99PFI;O      2 DIS/FIX 80   >080 001
007 >008 CF           32 PROGRAM      >081 031
008 >009 CG           26 PROGRAM      >0a0 025
009 >00a CHARA1        5 PROGRAM      >0b9 004
010 >00b CP            4 PROGRAM      >0bd 003
011 >00c CT8K/O       17 DIS/FIX 80   >0c0 016
012 >00d D1            4 PROGRAM      >0d0 003
013 >00e DR           33 PROGRAM      >0d3 032
014 >00f DR80         40 PROGRAM      >0f3 039
015 >010 DR81         34 PROGRAM      >11a 033
016 >011 DS           32 PROGRAM      >13b 031
017 >012 DU           33 PROGRAM    Y >15a 032
018 >013 DV           33 PROGRAM    Y >17a 032
019 >014 DW           30 PROGRAM    Y >19a 029
020 >015 EA            9 PROGRAM      >1b7 008
021 >016 ED           33 PROGRAM      >1bf 032
022 >017 ED80         33 PROGRAM      >1df 032
023 >018 ED81         21 PROGRAM      >1ff 020
024 >019 EE           18 PROGRAM      >213 017
025 >01a FO           33 PROGRAM      >224 032
026 >01b FP           16 PROGRAM      >244 015
027 >01c FW           33 PROGRAM      >253 032
028 >01d LL           10 PROGRAM      >273 009
029 >01e LOAD         32 PROGRAM      >27c 031
030 >01f ML            4 PROGRAM      >29b 003
031 >020 ML80          4 PROGRAM      >29e 003
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032 >021 QD           12 PROGRAM      >2a1 011
033 >183 QF           11 PROGRAM      >2ad 010
034 >17c SL           13 PROGRAM      >2b8 012
035 >177 SYSCON        6 PROGRAM      >2c5 005
036 >16b UL            4 PROGRAM      >2cb 003
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Disk 47. Disk One

9HUVLRQ� $XWKRU��-RKQ�%RQDYLD
5HTXLUHV��;% /DQJXDJH��;%��$/ 8SGDWHG����������

3UHYLRXVO\�DYDLODEOH�FRPPHUFLDOO\�IRU�RYHU������3URJUDPV�WR�DXWRPDWLFDOO\�FUHDWH�PHQXHG�GRFXPHQWDWLRQ
IRU�\RXU�SURJUDPV��WR�FRPSLOH�D�FDWDORJ�RI�DOO�\RXU�GLVNV��WR�HGLW�ILOHV��D�WH[W�IRUPDWWHU��DQG�PXFK�PRUH�
([FHOOHQW�FRGH�WR�XVH��OHDUQ�IURP��DQG�FXVWRPL]H�

dskdir. v2.0. 12-dec-96
Disk name               = DISK_ONE 
Sectors total           = 360
Sectors used            = 246
Sectors available       = 112
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >014 -README       8 DIS/VAR 80   >0fe 007
002 >002 CAT           4 PROGRAM      >022 003
003 >003 DISPL         4 DIS/FIX 80   >025 003
004 >004 DISPLS        8 DIS/VAR 80   >028 007
005 >005 DOCUM         3 PROGRAM      >02f 002
006 >006 EDIT         19 PROGRAM      >031 018
007 >007 EDITINFO     28 DIS/VAR 80   >043 027
008 >008 INFO          8 PROGRAM      >05e 007
009 >009 INTRO         7 DIS/VAR 80   >065 006
010 >00a LIB          22 PROGRAM      >06b 021
011 >00b LIBINFO      17 DIS/VAR 80   >080 016
012 >00c LIBSCAN      17 PROGRAM      >090 016
013 >00d LOAD         11 PROGRAM      >0a0 010
014 >00e LOADINFO     28 DIS/VAR 80   >0aa 027
015 >00f NULL          2 PROGRAM      >0c5 001
016 >010 SHELL         3 DIS/VAR163   >0c6 002
017 >011 TEXT         16 PROGRAM      >0c8 015
018 >012 TEXTINFO     13 DIS/VAR 80   >0d7 012
019 >013 XBLIST       28 PROGRAM      >0e3 027
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Disk 47. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�'LVN����

',6.B21(

'LVNBRQH�LV�D�FROOHFWLRQ�RI�SURJUDPV�ZULWWHQ�E\�-RKQ�%RQDYLD��,W�ZDV�SUHYLRXVO\�DYDLODEOH�FRPPHUFLDOO\
IRU���������-RKQ�KDV�VLQFH�FRQVHQWHG�WR�DOORZ�XV�WR�GLVWULEXWH�WKLV�SURJUDP��+H�KDV�127�UHOHDVHG�LW�LQWR
WKH�SXEOLF�GRPDLQ��+H�VWLOO�PDLQWDLQV�KLV�&RS\ULJKW��7KLV�GLVN�LV�EHLQJ�PDGH�DYDLODEOH�E\�DJUHHPHQW
EHWZHHQ�%RQDYLD�DQG�WKH�%RVWRQ�&RPSXWHU�6RFLHW\�7,�8VHU�*URXS��2WKHU�XVHU�JURXSV�PD\�GLVWULEXWH�WKLV
SURJUDP�WKURXJK�WKHLU�UHJXODU�VRIWZDUH�OLEUDU\�FKDQQHOV��,W�PD\�QRW��KRZHYHU��EH�GLVWULEXWHG�E\�DQ\
FRPPHUFLDO�YHQWXUHV�LQ�DQ\�ZD\�ZLWKRXW�WKH�H[SUHVVHG�FRQVHQW�RI�-RKQ�%RQDYLD�

:LWK�WKH�H[FHSWLRQ�RI�WKH�DGGLWLRQ�RI�WKLV�ILOH��WKLV�GLVN�LV�H[DFWO\�DV�LW�ZDV�ZKHQ�LW�ZDV�FRPPHUFLDOO\
DYDLODEOH��7KXV�\RX�ZLOO�VHH�UHIHUHQFHV�WR�LWV�SULFH�DQG�D�UHTXHVW�WR�VHQG��������WR�%RQDYLD�LI�\RX�REWDLQHG
WKLV�SURJUDP�WKURXJK�SLUDWH�FKDQQHOV��,I�\RX�ILQG�WKH�GLVN�XVHIXO��DQG�WKHUH�LV�VRPH�H[FHSWLRQDO�FRGH�KHUH�
SOHDVH�FRQVLGHU�VHQGLQJ�-RKQ�D�GRQDWLRQ�IRU�KLV�ZRUN�

7KH�GRFXPHQWDWLRQ�IRU�WKH�YDULRXV�SDUWV�RI�WKLV�GLVN�DUH�FRQWDLQHG�LQ�WKH�',6�9$5����ILOHV�RQ�WKH�GLVN�
7KH\�FDQ�EH�UHDG�XVLQJ�VRPH�RI�WKH�XWLOLWLHV�RQ�WKH�GLVN��7KH�EHVW�ZD\�WR�GR�WKLV�LV�WR�MXVW�SXW�WKLV�GLVN�LQ
GULYH�RQH�DQG�VWDUW�XS�([WHQGHG�%$6,&�

3OHDVH�GR�QRW�EUHDN�XS�WKLV�GLVN��7KDW�LV��LI�\RX�JLYH�D�FRS\�WR�VRPHRQH��SOHDVH�LQFOXGH�$//�ILOHV�IURP�WKH
RULJLQDO�

7KDQN�\RX

-��3HWHU�+RGGLH
&R�GLUHFWRU
%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
$SULO���������
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Disk 47. Contents of file DISPLS

**************************************************************
*    ROUTINE TO DISPLAY UP TO 255 BYTES. LIKE DISPLAY AT BUT *
*    GIVES THE FULL 32 BYTES WIDTH AND DOES MULTIPLE LINES.  *
*    CALL IT WITH "CALL LINK("DISPL",A$,R,C) WHERE A$ IS     *
*    THE TEXT TO DISPLAY AND R AND C ARE ROW AND COLUMN.     *
**************************************************************
       DEF  DISPL
*  XBASIC EQUATES FOLLOW
       RORG
NUMREF EQU  >200C        UTILITY
STRREF EQU  >2014
VMBW   EQU  >2024        UTILITY
PARM   EQU  >834B        2ND BYTE OF FAC
STATUS EQU  >837C        ERROR BYTE
DISPL  LI   R1,1         FOR FIRST PARM1
       CLR  R0
       LI   R2,BUFFL
       MOVB @K255,@BUFFL
       BLWP @STRREF      GET STRING
       LI   R1,2         FOR SECOND PARM
       CLR  R0
       BLWP @NUMREF      GET THE ROW
       CLR  R2
       MOVB @PARM,R2
       SWPB R2
       DEC  R2       MAKE ROW RELATIVE TO ZERO NOT 1
       SLA  R2,5     MULT BY 32
       LI   R1,3     NOW FOR COLUMN
       CLR  R0
       BLWP @NUMREF
       CLR  R3
       MOVB @PARM,R3 GET COLUMN
       SWPB R3
       DEC  R3       MAKE RELATIVE TO ZERO
       MOV  R3,R0    SCREEN POSITION IN 0
       A    R2,R0
       CLR  R5
       MOVB @BUFFL,R5 LENGTH FOR OFFSET LOOP
       SWPB R5
       LI   R6,BUFF
LOOP   AB   @K60,*R6+
       DEC  R5
       JNE  LOOP
       CLR  R2       FOR NUMBER OF BYTES
       MOVB @BUFFL,R2
       SWPB R2
       LI   R1,BUFF  DATA ADDR
       BLWP @VMBW
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       MOVB @ZERO,@STATUS
       RT
ZERO   DATA 0
K255   BYTE 255
K60    BYTE >60
BUFFL  BYTE 0
BUFF   BSS  255
       END
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Disk 47. Contents of file EDITINFO

ABOUT THE EDITOR

7KLV�HGLWRU�LV�GHVLJQHG�WR�DSSHDU�VLPLODU�WR�WKH�HGLWLQJ�IDFLOLWLHV�LQ�%$6,&��L�H��ZKHQ�\RX�NH\�LQ�WH[W�ZLWK
WKLV��LW�LV�TXLWH�OLNH�NH\LQJ�LQ�D�SURJUDP��)RU�LQVWDQFH��\RX�HQWHU�GDWD�ZLWK�OLQH�QXPEHUV��\RX�KDYH�D
�/,67��FRPPDQG�ZKLFK�ZRUNV�WKH�VDPH�ZD\��DQG�\RX�XVH�6$9(��2/'��DQG�0(5*(�WR�VWRUH�DQG�UHFDOO
\RXU�WH[W�ILOHV�RQ�GLVN�

+RZHYHU��WKLV�SURJUDP�KDV�VRPH�QLIW\�WKLQJV�WKDW�%$6,&�GRHVQ
W�KDYH��)RU�LQVWDQFH��\RX�FDQ�GHOHWH�D
UDQJH�RI�OLQHV��<RX�FDQ�FRS\�RQH�RU�D�EORFN�RI�OLQHV�WR�DQRWKHU�ORFDWLRQ��<RX�FDQ�PRYH�OLQHV��$QG�\RX�FDQ
PDNH�WH[W�FKDQJHV�HLWKHU�WR�D�VLQJOH�OLQH��RU�WR�DOO�OLQHV�LQ�WKH�ILOH�³�WKDW�LV��\RX�FDQ�VD\��&KDQJH�-21(6
ZKHUHYHU�LW�DSSHDUV��WR�60,7+����:RXOG�EH�QLFH�WR�KDYH�WKHVH�LQ�%$6,&��ZRXOGQ
W�LW"��2Q�WKH�RWKHU�KDQG�
WKLV�SURJUDP�GRHVQ
W�KDYH�WKH�OLQH�UHFDOO�HGLW�IDFLOLW\�WKDW�%$6,&�KDV��<RX�FDQ�FKDQJH�DQ\�OLQH�DW�DQ\�WLPH�
EXW� \RX�PXVW� HLWKHU� UHW\SH� WKH� OLQH� RU� HQWHU� D� FKDQJH� FRPPDQG� �WH[W� UHSODFHPHQW�� VHH� VHFWLRQ� RQ
&KDQJLQJ�'DWD��

2WKHU�KHDGLQJV�RI�WKLV�JXLGH�ZLOO�VKRZ�\RX�KRZ�WR�XVH�WKH�HGLWRU�LQ�GHWDLO��+HUH�DUH�D�IHZ�NH\�IDFWV�

� 7KH�WH[W�\RX�DUH�ZRUNLQJ�RQ�LV�KHOG�DOO�LQ�PHPRU\��<RX�FDQ�JHW�PD\EH�����ORQJ�OLQHV��XS�WR���
FKDUDFWHUV��RU�����VKRUWHU�RQHV��3URJUDP�KDV�D�PD[�RI������<RX�DOZD\V�XVH�OLQH�QXPEHUV�ZKHQ
HGLWLQJ��EXW�WKH\�DUH�QRW�VWRUHG�ZLWK�WKH�GDWD�RQ�WKH�GLVN��<RX�FDQ�SXW�DQ\�NH\ERDUG�FKDUDFWHUV
LQWR�WKH�WH[W�

� 7KH�GLVN�ILOH�LV�DOZD\V�VWRUHG�DV��'LVSOD\��9DULDEOH������VR�LW�LV�FRPSDWLEOH�ZLWK�ILOHV�SURGXFHG�E\
WKH�$VVHPEOHU�(GLWRU��,W�LV�DOVR�FRPSDWLEOH�ZLWK�WKH��,1)2��SURJUDP�RQ�WKLV�GLVN�³�LQ�IDFW��LW�LV
DQ�LGHDO�ZD\�WR�SUHSDUH�GDWD�IRU�WKDW�SURJUDP�

ENTERING DATA

<RX�NH\�LQ�HDFK�OLQH�RI�WH[W�LQ�WKH�IRUPDW��/LQH�QXPEHU��VSDFH��\RXU�WH[W��/LQH�QXPEHU�LV�IURP���WR�����
/LQHV�GRQ
W�KDYH�WR�EH�HQWHUHG�FRQVHFXWLYHO\��RU�LQ�DQ\�SDUWLFXODU�RUGHU�

7KHUH�LV�QR�5(6�FRPPDQG�DV�LQ�%$6,&��EXW�\RX�FDQ�DFKLHYH�WKH�VDPH�HIIHFW�E\�GRLQJ�D�6$9(�WR�GLVN��DQG
WKHQ�UHORDGLQJ�WKH�ILOH�ZLWK�2/'��2/'�OHWV�\RX�VSHFLI\�WKH�OLQH�QXPEHUV�WR�EH�DVVLJQHG�ZKHQ�ORDGLQJ�WKH
GDWD��5HPHPEHU�WKDW�OLQH�QXPEHUV�DUH�QRW�VDYHG�ZLWK�WKH�GDWD��:KHQ�\RX�UHORDG�D�ILOH�IURP�GLVN��WKH
HGLWRU�ZLOO�QXPEHU�WKH�OLQHV�VWDUWLQJ�DW����EXW�\RX�FDQ�RYHUULGH�WKLV�WR�DQ\�VWDUW�DQG�LQFUHPHQW�\RX�ZDQW
³�VHH�WKH�VHFWLRQ�RQ�6$9(�DQG�2/'�
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7R�FKDQJH�D�OLQH��\RX�FDQ�UHW\SH�LW��ZLWK�LWV�OLQH�QXPEHU��RI�FRXUVH��RU�XVH�WKH�FKDQJH�FRPPDQG�³�VHH
WKDW�VHFWLRQ��7KH��&/($5��FRPPDQG�ZLOO�FOHDU�DOO�GDWD�IURP�PHPRU\��IRU�ZKHQ�\RX�MXVW�KDYH�WR�VWDUW
RYHU����$QRWKHU�XVH�LV�ZKHQ�\RX�KDYH�MXVW�ILQLVKHG�DQG�VDYHG�RQH�GRFXPHQW��DQG�ZDQW�WR�VWDUW�DQRWKHU�

$�ILQDO�ZRUG�DERXW�ORZHU�FDVH��7KH�(GLWRU�KDSSLO\�DFFHSWV�DQ\�WH[W�\RX�NH\�LQ�LQ�ORZHU�FDVH��DFWXDOO\�7,
V
VPDOO�FDSV���/RZHUFDVH�YHUVLRQV�RI�FRPPDQGV�DUH�DOVR�DFFHSWHG��H[FHSW�IRU�6$9(��2/'�DQG�0(5*(�

7KH�JHQHUDO�UHVSRQVH�WR�DQ\�LQFRUUHFW�HQWU\�LV��"���7KH�ODFN�RI�ZRUG\�PHVVDJHV�OHDYHV�PRUH�URRP�IRU�WH[W�

COPY, MOVE, AND DELETE

<RX�FDQ�FRS\�D�JURXS�RI�OLQHV�IURP�RQH�SODFH�WR�DQRWKHU�ZLWK�WKLV�FRPPDQG��&�$�%�/

$� �VWDUWLQJ�QXPEHU�RI�OLQHV�WR�EH�FRSLHG
%� �HQGLQJ�QXPEHU�RI�OLQHV�WR�EH�FRSLHG
/� �QXPEHU�RI�OLQH�DIWHU�ZKLFK�WKH�FRSLHG�OLQHV�DUH�WR�EH�LQVHUWHG��$Q\�H[LVWLQJ�OLQHV�LQ�WKDW�SODFH
ZLOO�EH�PRYHG�RQ�

7R�FRS\�D�VLQJOH�OLQH��MXVW�PDNH�$�DQG�%�WKH�VDPH��H�J��

C 104-104,120

7KLV�SXWV�D�FRS\�RI�OLQH�����DIWHU�OLQH������<RX�FDQ�FRS\�WR�SODFHV�DIWHU�RU�EHIRUH�WKH�VRXUFH�OLQHV�

0RYLQJ�OLQHV�LV�VLPLODU��,W�LV�GRQH�ZLWK�WKH�0�FRPPDQG��VDPH�IRUPDW�DV��&���DQG�WKH�RQO\�GLIIHUHQFH�LV�WKDW
WKH�PRYHG�OLQHV�DUH�GHOHWHG�DIWHU�EHLQJ�PRYHG��$�W\SLFDO�029(�ZRXOG�EH�

M 15-25,30

8VHIXO�7ULFN��:KHQ�\RX�ZDQW�WR�LQVHUW�VRPH�EODQN�OLQHV�EHWZHHQ�VRPH�H[LVWLQJ�OLQHV��MXVW��029(��VRPH
XQXVHG�OLQHV�IURP�WKH�KLJK�HQG�RI�WKH�WH[W��XS�WR�OLQH������WR�WKH�SODFH�\RX�ZDQW�

'HOHWLQJ�OLQHV�LV�GRQH�ZLWK�'(/�$�%�ZKHUH�D�DQG�%�DUH�WKH�VWDUW�DQG�ILQLVK�QXPEHUV�RI�OLQHV�WR�EH�GHOHWHG�

<RX�FDQ�DOVR�GHOHWH�D�OLQH�DV�LQ�%DVLF��E\�W\SLQJ�WKH�OLQH�QXPEHU�E\�LWVHOI��,I�\RX�W\SH�RQH�RU�PRUH�VSDFHV�
WKH�OLQH�LV�NHSW�DV�D�EODQN�OLQH�
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CHANGING TEXT

7KHUH�DUH���ZD\V�WR�FKDQJH�\RXU�WH[W�

�� 5H�NH\�WKH�OLQH
�� 6SHFLI\�D�FKDQJH�IRU�WKH�OLQH�
�� 6SHFLI\�D�*/2%$/�FKDQJH��L�H��RQH�ZKLFK�WDNHV�HIIHFW�WKURXJK�DOO�\RXU�WH[W�

�7KH�FRPPDQG�IRU�FKDQJHV�LV���ROG�QHZ��OLQH�QXPEHU��L�H���\RX�SXW�WKH�WH[W�WR�EH�FKDQJHG�EHWZHHQ�WZR
VODVKHV��DQG�WKH�UHSODFHPHQW�WH[W�ULJKW�DIWHU��FORVLQJ�ZLWK�DQRWKHU�VODVK��7KHQ��LI�\RX�ZDQW�WKH�FKDQJH�WR
EH�GRQH�MXVW�RQ�RQH�SDUWLFXODU�OLQH��\RX�JLYH�WKDW�OLQH�QXPEHU��2WKHUZLVH��\RX�FDQ�OHDYH�RII�WKH�OLQH
QXPEHU��DQG�WKH�(GLWRU�ZLOO�VFDQ�DOO�\RXU�OLQHV�RI�GDWD�DQG�FKDQJH�WKDW�WH[W�ZKHUHYHU�LW�LV�IRXQG��<RX�FDQ
LQFOXGH�VSDFHV�DQG�SXQFWXDWLRQ�LQ�WKH�WH[W�WR�EH�FKDQJHG��RU�WR�EH�LQVHUWHG��<RX�FDQ�UHPRYH�D�ZRUG��WRR�
6XSSRVH�\RX�W\SHG��/HW
V�JR�WR�3DULV�LQ�WKH�WKH�VSULQJ���7DNH�RXW�WKH�ILUVW��WKH��ZLWK�

/the//  (line-number)

%H�FDUHIXO�RI�XQSODQQHG�HIIHFWV��6XSSRVH�\RX�W\SHG�LQ��EHU��ZKHQ�\RX�PHDQW�WR�SXW��EDU���<RX�GLG�WKLV
VHYHUDO�WLPHV��VR�\RX�GR�D�JOREDO�FKDQJH�

/ber/bar/

<RX�ZLOO�FKDQJH��QXPEHU��WR��QXPEDU���DQG��EHUWK��WR��EDUWK���<RX�ZRXOG�QHHG

/ ber / bar /

LQ�WKLV�FDVH��2I�FRXUVH��WKHQ�LI��EHU��ZDV�IROORZHG�E\�D�FRPPD�RU�SHULRG��\RX�ZRXOGQ
W�SLFN�LW�XS�

7KH�),1'�FRPPDQG���)�WH[W

7KLV�LV�DQRWKHU�XVHIXO�DLG��,W�OHWV�\RX�ILQG�DQ\�VWULQJ�RI�FKDUDFWHUV��VFDQQLQJ�\RXU�ZKROH�WH[W�IRU�D�PDWFK�
:KHQ�LW�ILQGV�D�PDWFK��LW�GLVSOD\V�WKDW�OLQH�DQG�VWRSV��,I�\RX�SUHVV�ENTER��LW�ZLOO�JR�RQ�DQG�ORRN�IRU�PRUH�

([DPSOHV�

F Jones
F Class of '84

1RWH�WKDW�XSSHU�DQG�ORZHU�FDVH�DUH�QRW�HTXLYDOHQW��,I�\RX�ZDQW�WR�ILQG��KRZHYHU���EXW�LW�PD\�VRPHWLPHV
EH��+RZHYHU���\RX�VKRXOG�WU\��)�RZHYHU���
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STORING TEXT ON DISK

7R�VDYH�\RXU�WH[W�RQ�GLVN��MXVW�W\SH�6$9(�ILOHQDPH��,I�WKH�ILUVW���OHWWHUV�RI�ILOHQDPH�DUHQ
W��'6.���WKH
SURJUDP�ZLOO�SXW��'6.����LQ�IURQW�RI�WKH�QDPH�IRU�\RX�

7R�ORDG�D�ILOH�IURP�GLVN��W\SH�2/'�ILOHQDPH��7KLV�ZLOO�EULQJ�LQ�WKH�WH[W�QXPEHUHG�IURP���E\����7R�FKDQJH
WKDW��JLYH�D�VWDUW�DQG�LQFUHPHQW�ZLWK�WKH�2/'��H�J�

OLD PAYROLL 100 10

7KLV�ORDGV�'6.��3$<52//�QXPEHUHG�����������������

<RX�FDQ�DOVR�VD\�0(5*(��DQG�\RX�FDQ�JLYH�QXPEHUV�IRU�WKDW�WRR�

$V�\RX�PD\�H[SHFW��PHUJH�WH[W�FRPELQHV�ZLWK�WH[W�LQ�PHPRU\�E\�OLQH�QXPEHU�

1RWH��<RX�GRQ
W�KDYH�WR�JLYH�D��&/($5��FRPPDQG�EHIRUH�\RX�ORDG�D�ILOH�ZLWK��2/'����2/'��ZLOO�FOHDU�DQ\
ROG�GDWD�IURP�PHPRU\�DQ\ZD\����0(5*(��ZLOO�QRW��RI�FRXUVH��
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Disk 47. Contents of file INTRO

DISK_ONE

%RQD�9LD�
���%UDGIRUG�6W��
1HHGKDP�0$������

Preface

7KLV�LQWURGXFWLRQ�ZDV�SULQWHG�E\�WKH��7(;7��SURJUDP�IURP��,1752���ZKLFK�LV�LQFOXGHG�RQ�WKH�GLVN�DV
DQ�H[DPSOH�RI��7(;7��FRQWURO�FRGHV�

7KH�PDLQ�WH[W�RI�WKH�GRFXPHQWDWLRQ�ZDV�SULQWHG�IURP�WKH�GLVN�WXWRULDO�ILOHV�ZLWK�WKH��'2&80��SURJUDP�

General notes.

7KH�SURJUDPV�DUH�IDLUO\�ZHOO�GHEXJJHG���:H�GRQ
W�FODLP������³�ZKR�GRHV"���7KH\�DUH�JRRG�HQRXJK�WKDW
ZH�VXJJHVW�WKLV�DSSURDFK��,I�\RX�KDYH�D�SUREOHP��FRQVLGHU�ILUVW�WKH�TXHVWLRQ�³��$P�,�GRLQJ�LW�ULJKW"�
5HFKHFN�WKH�LQVWUXFWLRQV��1H[W�³�DUH�\RX�VXUH�WKLV�LVQ
W�VLPSO\�D�OLPLWDWLRQ�RI�WKH�SURJUDP"�7KH�SURJUDPV
XVXDOO\�NHHS�DOO�WKHLU�GDWD�LQ�PHPRU\��0HPRU\�LV�D�VFDUFH�UHVRXUFH�RQ�WKH�7,��VR�VRPH�QHDW�SURJUDP�LGHDV
DUH�OHIW�RXW�WR�OHDYH�PRUH�VSDFH�IRU�GDWD�

7KHVH�SURJUDPV�ZHUH�GHYHORSHG�RQ�D�V\VWHP�ZLWK�66�6'�GLVN��VHULDO�56����SULQWHU��DQG�;�%DVLF������:LOO
EH�JODG�WR�JHW�FRPPHQWV�RQ�XVH�LQ�RWKHU�VHWXSV��6LQFH�WKH�SURJUDPV�DUH�QRW�SURWHFWHG��WKH\�FDQ�EH�HDVLO\
PRGLILHG�WR�VXLW�\RXU�QHHGV�

)LQDOO\��SOHDVH�EDFN�XS�WKH�GLVN�DQG�XVH�WKH�FRS\��QRW�WKH�PDVWHU�

:H�PDNH�WKLV�HDV\�IRU�\RX�E\�QRW�FRS\�SURWHFWLQJ��VR�ZH�ZLOO�FKDUJH�IRU�UHSODFHPHQWV�

*(1(5$/�*8,'(

7+(�(',725

7+(�/,%5$5,$1

352*5$0�/,67(5

7(;7�35,17(5



7(;$6�,167580(176
+20(�&20387(5

688

Disk 47. Contents of file LIBINFO

GENERAL DESCRIPTION

7KHUH�DUH�WZR�SURJUDPV�

DSK1.LIB
DSK1.LIBSCAN

/,%�LV�XVHG�WR�FUHDWH�DQG�PDLQWDLQ�\RXU�FDWDORJ�ZKLOH�/,%6&$1�LV�XVHG�WR�ORRN�DW�WKH�FDWDORJ�RQ�WKH
VFUHHQ��WR�VHDUFK�IRU�GDWD�DQG�WR�SURGXFH�SULQWRXWV�

<RX�FDQ�UXQ�HLWKHU�SURJUDP�DW�DQ\�WLPH��ZKHQ�UXQQLQJ�RQH�SURJUDP��\RX�FDQ�WUDQVIHU�WR�WKH�RWKHU�ZLWK
D�VLQJOH�NH\VWURNH�

1RWH�WKDW�LI�\RX�KDYH�EHHQ�XSGDWLQJ�RU�VRUWLQJ�WKH�FDWDORJ�XVLQJ�/,%��\RX�PXVW�VDYH�LW�RQ�GLVN�EHIRUH�\RX
VZLWFK�RYHU�WR�JHW�D�SULQW�RU�WR�VFDQ�LW��(DFK�SURJUDP�FRPHV�LQWR�PHPRU\�OLNH�D�QHZ�SURJUDP�DQG�ORDGV
LWV�ILOH�IURP�GLVN�

%RWK�SURJUDPV�DUH�FRQWUROOHG�E\�VLPSOH�VHOHFWLRQ�IURP�D�PHQX�

:KHQ�HDFK�WDVN�LV�GRQH��WKH�SURJUDP�UHWXUQV�WR�WKH�PHQX�IRU�WKH�QH[W�WDVN��7KH�SURJUDPV�DVVXPH�WKDW
DOO�\RXU�GLVNV�KDYH�XQLTXH�QDPHV��,I�\RX�KDYH�WZR�GLVNV�FDOOHG��0,6&
��IRU�LQVWDQFH��DQG�\RX�WU\�WR�SXW
WKHP�ERWK�LQ�WKH�VDPH�FDWDORJ��\RX�FDQ�GR�LW��EXW�\RX�ZRQ
W�NQRZ�ZKLFK�LV�ZKLFK��DQG�ZKHQ�\RX�QH[W
XSGDWH�WKH�FDWDORJ��RQO\�WKH�ODVW�RQH�\RX�SXW�LQ�ZLOO�VWD\�WKHUH��8QLTXH�QDPHV�DUH�UHDOO\�WKH�RQO\�ZD\�WR
JR��DQ\ZD\�

THE LIB PROGRAM

+HUH�LV�WKH�QRUPDO�VHTXHQFH�RI�RSHUDWLRQV�WR�XVH�WKLV�SURJUDP�

<RX�UXQ��'6.��/,%���<RX�ZRXOG�EHJLQ�\RXU�GLVN�OLEUDU\�FDWDORJ�E\�FKRRVLQJ�RSWLRQ���IURP�WKH�PHQX�
�&5($7(�1(:�),/(���7KHQ�WKH�SURJUDP�OHWV�\RX�VSHFLI\�XS�WR�WKUHH�FRPPRQ�ILOHQDPHV�ZKLFK�\RX�GRQ
W
ZDQW�WR�NHHS�LQ�WKH�FDWDORJ��SHUKDSV�ILOHV�WKDW�\RX�NHHS�FRSLHV�RI�RQ�DOPRVW�HYHU\�GLVN���$IWHU�WKDW��WKH
SURJUDP�ZLOO�DVN�\RX�WR�SXW�D�GLVN�IRU�FDWDORJLQJ�LQWR�WKH�GULYH�DQG�SUHVV�ENTER��7KH�VFUHHQ�ZLOO�VKRZ
WKH�ILOHQDPHV�DV�WKH\�DUH�SURFHVVHG��$V�\RX�FDWDORJ�PRUH�GLVNV��WKH�V\VWHP�ZLOO�WDNH�D�OLWWOH�ORQJHU�WR�GR
HDFK�RQH�

7KH�FDSDFLW\�RI�WKH�FDWDORJ�LV�DERXW���������ILOHV��LW�GHSHQGV�PDLQO\�RQ�KRZ�ORQJ�\RXU�GLVN�YROXPH�QDPHV
DUH��QRW�WKH�ILOHQDPHV���:LWK�VLQJOH�OHWWHU�GLVN�QDPHV��\RX�FDQ�JHW�DOPRVW�����ILOHV�FDWDORJHG��2I�FRXUVH�
WKHUH�LV�QRWKLQJ�WR�VWRS�\RX�IURP�KDYLQJ�VHYHUDO�FDWDORJV��SHUKDSV�RQH�IRU�EXVLQHVV��RQH�IRU�JDPHV��HWF�
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:KHQ�D�GLVN�KDV�EHHQ�UHDG��\RX�DUH�DVNHG�IRU�DQRWKHU��:KHQ�\RX�KDYH�FDWDORJHG�DOO�WKH�GLVNV�\RX�ZDQW�
SUHVV�M�WR�UHWXUQ�WR�PHQX��1RWH�WKDW�LQ�JHQHUDO�\RX�FDQ�SUHVV�M�LQ�UHVSRQVH�WR�DQ\�SURPSW�WR�FDQFHO�WKDW
DFWLRQ�DQG�UHWXUQ�WR�PHQX�

1RZ�\RXU�FDWDORJ�KDV�EHHQ�EXLOW�LQ�PHPRU\��<RX�ZLOO�ZDQW�WR�VRUW�LW�³�XVXDOO\�E\�ILOHQDPH��7KLV�WDNHV
����PLQXWHV�IRU�����ILOHV��7KHQ�\RX�VDYH�LW�RQ�GLVN�

1RZ�\RX�PD\�ZLVK�WR�ORRN�DW�LW�RU�SULQW�LW��VR�\RX�FKRRVH�RSWLRQ�����581�7+(�6&$1�35,17�352*5$0��
6HH�WKH�QH[W�PHQX�VHFWLRQ�IRU�GHWDLOV�RI�WKLV��)RU�QRZ��ZH
OO�FDUU\�RQ�ZLWK�WKH�PDLQ�/LEUDULDQ�3URJUDP�

7R�NHHS�\RXU�ILOH�XSGDWHG��DOO�\RX�GR�LV�FKRRVH�RSWLRQ���WR�ORDG�LQ�WKH�FDWDORJ�\RX�PDGH�EHIRUH��7KHQ�WDNH
RSWLRQ���DQG�SXW�LQ�RQO\�WKH�GLVNV�WKDW�KDYH�EHHQ�FKDQJHG��7KH�/,%�SURJUDP�UHSODFHV�DOO�HQWULHV�IRU�WKH
XSGDWHG�GLVNV��<RX�VKRXOG�WKHQ�VRUW�WKH�ILOH�

1RWH�WKDW�\RX�FDQ�VRUW�WKH�ILOH�E\�GLVNQDPH��,W�FDQ�EH�XVHIXO�WR�KDYH�WKLV�SULQW�DV�ZHOO�DV�RQH�LQ�ILOHQDPH
VHTXHQFH�

THE LIBSCAN PROGRAM

/,%6&$1�KDV�RSWLRQV�WR�SULQW�WKH�ILOH��VFDQ�WKH�ILOH��GR�D�NH\ZRUG�VHDUFK�RU�UHWXUQ�WR�/,%�)RU�IXUWKHU
ZRUN�

7KH�3ULQW�2SWLRQ�LV�YHU\�VLPSOH��-XVW�JLYH�LW�WKH�VDPH�SULQWHU�VSHFLILFDWLRQ�\RX�ZRXOG�JLYH�LQ�D�SURJUDP
³�H�J��56����%$ ������RU�ZKDWHYHU�\RX�XVH��,I�\RX�ZDQW��\RX�FDQ�SXW�WKH�SULQW�RQ�D�GLVN�ILOH�WR�EH�UXQ
RII�ODWHU�

9LHZLQJ�WKH�ILOH�LV�GRQH�D�SDJH�DW�D�WLPH��<RX�SUHVV�ENTER�WR�JR�IRUZDUGV�DQG�BACK �WR�JR�EDFN��+RZHYHU�
WKHUH�LV�D�QHDW�WZLVW�DV�ZHOO��LI�\RX�NH\�D�GLJLW�������EHIRUH�SUHVVLQJ�ENTER�RU�BACK ��\RX�ZLOO�VNLS�IRUZDUG
RU�EDFN�WKDW�QXPEHU�RI�SDJHV��7KLV�LV�D�JUHDW�WLPH�VDYHU�ZKHQ�\RX�DUH�ORRNLQJ�WKURXJK�D�ODUJH�FDWDORJ�

7KH�.H\ZRUG�2SWLRQ�VFDQV�ILOH�DQG�RU�GLVN�QDPHV��\RXU�RSWLRQ��IRU�D�PDWFK��,W�JRHV�ULJKW�WKURXJK�WKH�ILOH�
VLQFH�LW�GRHV�QRW�DVVXPH�\RX�ZDQW�MXVW�QDPHV�WKDW�EHJLQ�ZLWK�WKH�NH\�
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Disk 47. Contents of file TEXTINFO

GENERAL RULES

7KLV�LV�SURJUDP��'6.��7(;7��

7KH�7H[W�3ULQWHU�UHDGV�D�GLVN�ILOH��ZKLFK�PXVW�EH�VWRUHG�DV�',63/$<��9$5,$%/(�����DQG�SULQWV�WKH�OLQHV�
(YHU\����OLQHV�LW�JLYHV�D�SDJH�WKURZ�FRPPDQG�WR�VWDUW�XS�D�QHZ�SDJH��$OVR��LW�WDNHV�QRWH�RI�DQ\�FRQWURO
FRGHV�LW�ILQGV�LQ�WKH�WH[W��&RQWURO�FRGHV�DUH�SXW�LQ�E\�\RX�ZKHQ�\RX�DUH�ZULWLQJ�WKH�WH[W��7KH\�DUH�RQ�D�OLQH
E\�WKHPVHOYHV��ZLWK�RQH�H[FHSWLRQ��DQG�WKH\�FRQVLVW�RI�D�SHULRG�LQ�SRVLWLRQ���RI�WKH�OLQH�DQG�D�EULHI�FRGH
LPPHGLDWHO\�IROORZLQJ��)RU�LQVWDQFH��3*�PHDQV��VWDUW�D�QHZ�SDJH�ULJKW�QRZ���)RU�GHWDLOV�RI�DOO�WKH�FRGHV�
VHOHFW��&21752/�&2'(6��IURP�WKH�PHQX

PAGE HEADINGS

<RX�FDQ�JHW�D�UXQQLQJ�KHDGLQJ�RQ�HYHU\�SDJH�RI�\RXU�SULQWHG�GRFXPHQW�LQ�RQH�RI�WZR�ZD\V�

�� :DLW�XQWLO�\RX�DUH�SULQWLQJ�WKH�GRFXPHQW��WKHQ�W\SH�LQ�WKH�KHDGLQJ�\RX�ZDQW�ZKHQ�WKH�SURJUDP
DVNV�\RX��7KLV�DOORZV�\RX�WR�SULQW�WKH�VDPH�WH[W�ZLWK�GLIIHUHQW�KHDGLQJV�DW�GLIIHUHQW�WLPHV�

�� 2U�\RX�FDQ�SXW�WKH�KHDGLQJV�LQ�WKH�GRFXPHQW�WH[W��WKLV�ZD\��0DLQ�KHDGLQJ�EHJLQV��+���WKHQ�D
VSDFH��WKHQ�WKH�KHDGLQJ�6HFRQG�OLQH��LI�UHTXLUHG��EHJLQV��+���WKHQ�VSDFH��WKHQ�WKH�WH[W�

7KH�SURJUDP�ZLOO�FHQWHU�WKH�KHDGLQJ�V��DQG�SXW�WKHP�DW�WKH�WRS�RI�HYHU\�SDJH�

,Q�DGGLWLRQ��\RX�FDQ�KDYH�SDJH�QXPEHULQJ�DQG�GDWLQJ��'DWH�PXVW�EH�VSHFLILHG�ZKHQ�\RX�UXQ�RII�WKH�SULQW�
3DJH�QXPEHULQJ�FDQ�EH�GRQH�WKHQ��WRR��RU�FDQ�EH�SXW�LQWR�WKH�GRFXPHQW�

$W�UXQ�RII�WLPH��\RX�MXVW�JLYH�D�QXPEHU�DW�WKH�SURPSW�WKDW�DVNV��)LUVW�SDJH�QXPEHU"���,I�\RX�SUHVV�(17(5
LQVWHDG��WKHQ�WKH�SDJH�QXPEHULQJ�LQ�WKH�WH[W�LV�XVHG��LI�DQ\��³�LI�QRQH��SDJH�QXPEHUV�DUH�QRW�SULQWHG�

3DJH�QXPEHUV�LQ�WKH�WH[W�DUH�VSHFLILHG�DV�D�OLQH�ZLWK�WKH�FRQWURO�FRGH��3*�QQQ��QQQ�EHLQJ�WKH�SDJH
QXPEHU�WR�WDNH�HIIHFW�DW�WKDW�SRLQW��

5HPHPEHU�WKDW��3*�ZLWKRXW�D�IROORZLQJ�QXPEHU�GRHVQ
W�DIIHFW�SDJH�QXPEHUV��LW�MXVW�VWDUWV�D�QHZ�SDJH�
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CONTROL CODES

7R�JHW�FRQGHQVHG��HPSKDVL]HG��RU�GRXEOH�VWULNH�SULQW��XVLQJ�(SVRQ�FRQWURO�FKDUDFWHUV��\RX�XVH�WKHVH
FRGHV��1RWH��WKH\�DFW�DV�WRJJOH�VZLWFKHV��L�H��WKH�ILUVW�RFFXUUHQFH�VHWV�WKH�RSWLRQ�RQ��WKH�QH[W�WXUQV�LW�RII�
DQG�VR�RQ�

�(0 (PSKDVL]HG
�(1 (QODUJHG
�&2 &RQGHQVHG
�'3 'RXEOH�3ULQW
�'6 'RXEOH�6SDFH

<RX�FDQ�KDYH�FRPELQDWLRQV�RI�WKHVH�LQ�HIIHFW�DW�RQH�WLPH��7KH�HIIHFWV�FDQ�JHW�D�ELW�FRPSOLFDWHG��HVSHFLDOO\
ZLWK�SDJH�KHDGLQJV��VR�GR�VRPH�H[SHULPHQWLQJ�

2QH�SRLQW��WR�PDNH�DOO�WKHVH�ZRUN��WKH�SURJUDP�GRHV�GHSHQG�RQ�WKH�SULQWHU�QRW�LQVHUWLQJ�DXWR�OLQHIHHGV�
�,W�SXWV�D�OLQHIHHG�DW�WKH�HQG�RI�HDFK�OLQH���6R�EH�VXUH�\RXU�SULQWHU�VSHF�LV�RI�WKH�VW\OH��56����%$ �����&5�
7KH�VSHHG�LV�RSWLRQDO��EXW�WKH��&5�LV�UHTXLUHG��$OVR��NHHS�\RXU�WH[W�OLQHV�OHVV�WKDQ����FKDUDFWHUV�ORQJ��WR
DOORZ�IRU�WKH�JHQHUDWHG��&5��DW�WKH�HQG�DQG�SRVVLEOH�FRQWURO�FKDUDFWHUV�DW�WKH�EHJLQQLQJ�
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Disk 48. Disk Mana ger 99

9HUVLRQ����� $XWKRU��0LNH�'RGG
5HTXLUHV��;% /DQJXDJH��$/ 8SGDWHG����������

$�VHW�RI�DVVHPEO\�ODQJXDJH�URXWLQHV�FDOODEOH�IURP�;%�RU�7,�%$6,&�ZKLFK�JLYH�\RX�DFFHVV�WR�PRVW�IHDWXUHV
RI�WKH�'LVN�0DQDJHU�FDUWULGJH��&RPSOHWH�VRXUFH�FRGH�LQFOXGHG�

dskdir. v2.0. 12-dec-96
Disk name               = DM99-V2/1
Sectors total           = 360
Sectors used            = 354
Sectors available       = 4
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >017 -README       5 DIS/VAR 80   >018 004
002 >007 DM99-1      103 DIS/VAR 80 Y >0d8 102
003 >008 DM99-2       57 DIS/VAR 80 Y >13e 042 >009 014
004 >006 DM99/DOC     54 DIS/VAR 80 Y >0a3 053
005 >002 LOAD         28 PROGRAM    Y >020 027
006 >004 PRINTDOCS     4 PROGRAM    Y >08e 003
007 >005 XBDM99       19 DIS/VAR 80 Y >091 018
008 >003 XBDM99/O     84 DIS/FIX 80 Y >03b 083
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Disk 48. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�6RIWZDUH�'LVN����

7KLV�GLVN�FRQWDLQV�D�VHW�RI�DVVHPEO\�URXWLQHV�WKDW�DOORZ�\RX�WR�XVH�PRVW�RI�WKH�IHDWXUHV�RI�D�'LVN�0DQDJHU
WKURXJK�&$//�/,1.�VWDWHPHQWV�LQ�7,�%$6,&�RU�([WHQGHG�%$6,&�

'RFXPHQWDWLRQ�PD\�EH�IRXQG�LQ�WKH�ILOH�'0���'2&�DQG�SULQWHG�E\�35,17'2&6�

7KLV�LV�D�YHU\�LPSUHVVLYH�SLHFH�RI�ZRUN��HVSHFLDOO\�LI�\RX�JR�WKURXJK�WKH�VRXUFH�FRGH��WKH�DXWKRU�PDNHV�XVH
RI�QH[W�WR�QRQH�RI�WKH�EXLOW�LQ�*3/�URXWLQHV�IRU�GLVN�DFFHVV��DQG�LV�YHU\�ZHOO�GRFXPHQWHG�DQG�FRPPHQWHG�
,�ZRXOG�UHFRPPHQG�VHQGLQJ�WKH�DXWKRU�D�GRQDWLRQ�RI�DW�OHDVW������KH�GRHVQ
W�VSHFLI\�DQ�DPRXQW��LI�\RX
ILQG�LW�XVHIXO��7KDQN�\RX�

�-��3HWHU�+RGGLH
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Disk 48. Contents of file DM99-1

* DISK MANAGER 99 PART 1. BY MIKE DODD
* THIS IS A FAIRWARE PROGRAM. IF YOU LIKE THIS PROGRAM,
* PLEASE SEND WHATEVER YOU THINK IT IS WORTH TO:
* MIKE DODD, 116 RICHARDS DRIVE, OLIVER SPRINGS
* TENNESSEE 37840 USA (615)435-1667
* VERSION 2.1
*
* IMPORTANT---SAVE AS DM99-1
VDPRD  EQU  >8800
VDPWA  EQU  >8C02
VDPWD  EQU  >8C00
KEYNUM EQU  >8374        KEYBOARD NUMBER
KEY    EQU  >8375        KEY CODE
PNTR   EQU  >8356        POINTER FOR DSRLNK
FAC    EQU  >834A
PAB1   EQU  >1E02        SPACE FOR PRINTER PAB
VDPBUF EQU  >1D02        SPACE FOR VDP BUFFER
SECLEN EQU  >100         LENGTH OF ONE SECTOR
GPLWS  EQU  >83E0        ADDRESS OF GPL WORKSPACE
STATUS EQU  >837C        ADDRESS OF GPL STATUS BYTE
NEXT   EQU  >0070        ADDRESS OF GPL NEXT ADDRESS
SCREEN BYTE 0            >FF IF SCREEN ONLY
STRLEN BYTE 0            STRING BUFFER LENGTH BYTE
STRBUF BSS  10           SPACE FOR STRING
* DBUF1 IS USED TO STORE SECTOR 1 FOR FIND SUBROUTINE
DBUF1  BSS  SECLEN
       DATA 0            TO INDICATE NO MORE FILES
* SECTOR 0 BUFFER FOR INITIALIZE DISK ROUTINE
INTBUF BSS  13           SPACE FOR NAME AND #SECTORS
       TEXT 'DSK '
       BSS  3            SPACE FOR#TRACKS,SIDE,DENSITY
       DATA 0,0,0,0,0,0,0,0,0 *9 0'S
       DATA 0,0,0,0,0,0,0,0,0 *9 0'S
       BSS  218          SPACE FOR SECTOR BITMAP
SUBWS  BSS  >20          SUBROUTINE WORKSPACE
SUBWS1 BSS  >20          SUBROUTINE WORKSPACE
CATBUF BSS  28           SPACE FOR DATA IN CAT ROUTINE
SCRBUF BSS  >20          SCREEN BUFFER
SAVBUF BSS  316          SPACE TO SAVE USED VDP MEMORY
MYWS   BSS  >20          MAIN WORKSPACES
DELPAB DATA >0700,PAB+26,0,0
DELLEN DATA 0
       TEXT 'DSK'
DELDRV BYTE 0
       TEXT '.'
DELNAM BSS  15
       EVEN
DAT0   DATA 0
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GROMSV DATA >0000        SPACE TO STORE GROM ADDRESS
FLETAB DATA DF,DV,IF,IV  TABLE FOR FILE TYPES
SECSUB DATA >0110        SECTOR READ/WRITE SUB
INITSB DATA >0111        INITIALIZE DISK SUB
PROTSB DATA >0112        CHANGE FILE PROTECTION SUB
RENSUB DATA >0113        RENAM FILE SUB
* THE FOLLOWING 4 LINES ARE USED BY THE CATALOG ROUTINE
HEAD0  TEXT 'DSKX-Diskname='
HEAD1  TEXT 'Free=     Used=     Numb=       '
HEAD2  TEXT ' Filename  Size    Type   P     '
HEAD3  TEXT '---------- ---- --------- -     '
DSKNAM TEXT 'New diskname?'
FILET  TEXT 'Filename?'
DRIVET TEXT 'Drive#?'
* THE FOLLOWING 5 LINES INDICATE THE TYPE OF FILE
DF     TEXT 'Ds/Fx'
IF     TEXT 'In/Fx'
DV     TEXT 'Ds/Vr'
IV     TEXT 'In/Vr'
PROG   TEXT 'Program'
TOTERR TEXT 'Total errors: XXXX'   TOTAL#OF ERRORS
TESTXT TEXT 'Reading sector: XXXX' READING SECTOR
ERRTXT TEXT 'Bad sector: XXXX'     BAD SECTOR
DNAMT  TEXT 'Disk name?' 10 CHARS
* NEXT 3 ARE 8 CHARS EACH
SIDT   TEXT '#Sides? '
DENT   TEXT 'Density?'
VERT   TEXT 'Verify? '
* THE FOLLOWING 10 LINES ARE PRINTED WHEN THE PROGRAM
*  IS FIRST LOADED
TITLET TEXT '  DISK MANAGER 99. FAIRWARE by  '
       TEXT '  Mike Dodd. Version 2.1 Date:  '
       TEXT '  86.1202 Copr. 1985, 1986  by  '
       TEXT '  Mike Dodd.  Please copy this  '
       TEXT '  program for your friends. If  '
       TEXT '  you use this program, please  '
       TEXT '  send  whatever you thing  it  '
       TEXT '  is worth to: Mike Dodd,  116  '
       TEXT '  Richards Dr,  Oliver Springs  '
       TEXT '  TENN 37840 USA  615/435-1667  '
       TEXT '                                '
       TEXT '  Press <CTRL>D to pull up the  '
       TEXT '  main menu.  Please  send any  '
       TEXT '  comments,  good  or bad,  to  '
       TEXT '  the above address. Thank you  '
       TEXT '                                '
       TEXT '  For  complete  instructions,  '
       TEXT '  type RUN "DSK1.PRINTDOCS"     '
KEYN   TEXT 'N'
KEYD   TEXT 'D'
KEYU   TEXT 'U'
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KEYP   TEXT 'P'
NUM1   TEXT '1'
NUM9   TEXT '9'
H2E    BYTE >2E          PERIOD
BACKEY BYTE >0F          FCTN 9 KEY
H05    BYTE >05
H02    BYTE >02          FCTN 4 KEY
UARROW BYTE >0B          UP ARROW ASCII
H08    BYTE >08
OUTPUT BYTE 0            OUTPUT CODE
INPUT  BYTE 1            INPUT CODE
HGRT   BYTE >80          LOGICAL GREATER THAN MASK
HEQ    BYTE >20          EQUAL BIT MASK
EOFVAL BYTE >05          CODE FOR EOF ERROR
HFF    BYTE >FF
DRIVE  BYTE 0            USED TO INDICATE DRIVE#
       EVEN              MAKE SURE PC IS EVEN
PDATA1 BYTE >00          OPERATION (OPEN)
       BYTE >12          FILE TYPE (OUTPUT, DIS/VAR)
       DATA VDPBUF       ADDRESS OF VDP BUFFER
       BYTE >00          RECORD LENGTH-DSR DETERMINED
       BYTE >00          CHARACTER COUNT
       DATA >00          RELATIVE RECORDS NUMBER (N/A)
       BYTE >00          SCREEN OFFSET (N/A)
       BYTE >00          LENGTH OF FILE NAME
       BSS  >20          SPACE FOR  "    "
       EVEN
* START UP ROUTINE THAT PRINTS THE TITLE MESSAGE
PTITLE CLR  @>83C4       CLEAR ISR HOOKUP
       LWPI MYWS         LOAD MAIN WORKSPACE
       BL   @CLS
       LI   R0,>00A0     R5,C0
       LI   R1,TITLET    TITLE SCREEN TEXT
       LI   R2,>240      18 LINES
       BLWP @PBASIC      WRITE WITH BASIC OFFSET
       LI   R0,CHKKEY
       MOV  R0,@>83C4
       LWPI GPLWS        GPL WORKSPACE
       RT                RETURN
* SCREEN INPUT SUBROUTINE. INPUT: R0=SCREEN ADDRESS,
*  R1=CPU ADDRESS, R2=MAXIMUM LENGTH.
*  OUTPUT: R2=ACTUAL LENGTH.
*  REQUIRES SUBWS1 BSS >20
*  ACCESS WITH A BLWP @INPUT
ANYKEY
SPACE  BYTE >20
LARROW BYTE >08
RARROW BYTE >09
ERASE  BYTE >07
ENTER  BYTE >0D



The Cyc: Boston Computer Society Software Library

697

CURSOR BYTE >7E
A127   BYTE 127
       EVEN
RESCHR CB   R1,@CURSOR
       JNE  RST1
       SWPB R1
       BLWP @VSBW
RST1   SWPB R1
       LI   R9,>100
       RT
INPUT0 DATA SUBWS1,INPUT1
INPUT1 MOV  *R13,R4      R4=START SCREEN
       SZCB @HEQ,R15     ZERO EQ BIT
       MOV  @4(R13),R5   R5=LEN
       MOV  @2(R13),R6   R6=ADDR TO PUT DATA
       A    R4,R5        R5=LAST SCREEN ADDR.
       DEC  R5           CORRECT
       MOV  R4,R0        COPY R4 INTO R0
       MOV  R6,R7
       MOVB @H05,@KEYNUM
       LI   R9,>0100
       CLR  @STATUS
* REGISTER LAYOUT:
*  R0=CURRENT VDP
*  R1=CURSOR & SCREEN CHAR
*  R2=KEY PRESSED
*  R3=N/U
*  R4=START VDP
*  R5=MAXIMUM LENGTH
*  R6=START CPU
*  R7=CURRENT CPU
*  R8=N/U
*  R9=COUNTER FOR CURSOR FLASH
*  R10=N/U
*  R11=RETURN ADDRESS FOR BL'S
*  R12=N/U
*  R13,R14,R15=RTWP VECTORS
INPUT2 BLWP @VSBR
INPUT3 SWPB R1
       MOVB @CURSOR,R1
       BLWP @VSBW
INPUT4 DEC  R9
       JNE  INPUT5
       SWPB R1
       BLWP @VSBW
       LI   R9,>100
INPUT5 BLWP @KSCAN
       CB   @ANYKEY,@STATUS
       JNE  INPUT4
       MOVB @KEY,R2
       CB   R2,@BACKEY
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       JEQ  INPUTB
       CB   R2,@ENTER
       JNE  INPUT6
       BL   @RESCHR
       MOV  R5,R0        LAST VDP ADDR
       INC  R0
FNDBLK DEC  R0
       C    R0,R4
       JL   INPT5A
       CLR  R1
       BLWP @VSBR
       CI   R1,>8000
       JEQ  FNDBLK
INPT5A S    R4,R0
       INC  R0
       MOV  R0,R2
       MOV  R0,R9
       MOV  @4(R13),R0   MAX LENGTH
       S    R2,R0        R0=R0-R2
       JEQ  INPUTR
       MOV  R6,R1
       A    R2,R1
       LI   R2,>2000
CLRNAM MOVB R2,*R1+
       DEC  R0
       JNE  CLRNAM
       MOV  R9,@4(R13)
INPUTR RTWP
INPUT6 CB   R2,@RARROW
       JNE  INPUT7
       C    R0,R5
       JEQ  INPUT4
       BL   @RESCHR
       INC  R0
       INC  R7
       JMP  INPUT2
INPUT7 CB   R2,@LARROW
       JNE  INPUT8
       C    R0,R4
       JEQ  INPUT4
       BL   @RESCHR
       DEC  R0
       DEC  R7
       JMP  INPUT2
INPUT8 CB   R2,@ERASE
       JNE  INPUTA
       MOV  R4,R0
       LI   R1,>8000
       BLWP @VSBW
       MOV  R0,R2
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INPUT9 MOVB R1,@VDPWD
       INC  R2
       C    R2,R5
       JNE  INPUT9
       MOV  R6,R7
       JMP  INPUT2
INPUTA CB   R2,@SPACE
       JL   INPUT5
       CB   R2,@A127
       JH   INPUT5
       LI   R1,>001E
       MOVB R2,R1
       AI   R1,>6060
       BLWP @VSBW
       MOVB R2,*R7
       MOVB @RARROW,R2
       JMP  INPUT6
* ABORT DM99
INPUTB SOCB @HEQ,R15     SET EQ BIT
       RTWP
* PRINT WITH BASIC OFFSET. R0=VDP ADDRESS. R1=CPU ADDR.
* R2=COUNT
PBASIC DATA SUBWS1,PBAS1
PBAS1  MOV  *R13,R0      R0=VDP SCREEN ADDRESS
       MOV  @2(R13),R5   R5=CPU ADDRESS
       MOV  @4(R13),R6   R6=CHARACTER COUNT
       BL   @VDPWRT
       LI   R2,>6000     MSBY OF R2=CHAR. OFFSET (>60)
       LI   R0,VDPWD     R0=ADDR. OF VDP WRITE DATA ADD
PBAS2  MOVB *R5+,R1      MOVE NEXT CHAR. TO MSBY OF R1
       AB   R2,R1        ADD OFFSET
       MOVB R1,*R0       VDP WRITE DATA ADDRESS
       DEC  R6           DECREMENT CHAR. COUNT
       JNE  PBAS2        IF <> 0, THEN GOTO PBAS2
       RTWP              RETURN
* CONVERT NUMBER TO STRING ROUTINE. INPUT:R0=INTEGER
* NUMBER TO CONVERT. R1=CPU LOCATION TO PUT STRING
CNUM   DATA 1000,100,10,1     PLACE NUMBERS
CNS    DATA SUBWS,CNS1
CNS1   MOV  *R13,R5      R5=NUMBER TO CONVERT
       MOV  @2(R13),R1   R1=SPACE TO PUT STRING
       CLR  R6           R6=0
* R7 INDICATES WHETHER OR NOT A NUMBER OTHER THAN 0 HAS
* BEEN FOUND
       CLR  R7           R7=0.
CNS2   CLR  R4           R4=0
       DIV  @CNUM(R6),R4 R4 AND R5=R4 AND R5 / CNUM(R6)
       CI   R6,6         IF AT LAST DIGIT THEN PRINT,
       JEQ  CNS4              EVEN IF A ZERO
       MOV  R7,R7        HAVE WE FOUND A NON-0 YET?
       JNE  CNS4         YES. GOTO CNS4
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       MOV  R4,R4        SEE IF # = 0
       JEQ  CNS3         YES. GOTO CNS3
       SETO R7           SET R7 TO >FFFF
       JMP  CNS4         GOTO CNS4
CNS3   LI   R4,>20       SPACE CHARACTER
       JMP  CNS5
CNS4   AI   R4,>30       CONVERT TO ASCII
CNS5   SWPB R4           PUT IN MSBY
       MOVB R4,*R1+      MOVE TO CPU LOCATION
       INCT R6
       CI   R6,8         ARE WE DONE YET?
       JNE  CNS2         IF NOT, THEN GOTO CNS2
       RTWP              RETURN
* WRITES A LINE TO THE SELECTED OUTPUT DEVICE. INPUT:
* R0=CPU LOCATION OF MESSAGE. R1=LENGTH. IF BYTE AT
* SCREEN=0 THE WILL PRINT TO PRINTER AND SCREEN, ELSE
* JUST SCREEN. PRINTS AT R22,C2. SCROLL DOES NOT SCROLL
* BOTTOM LINE
WRTLIN DATA SUBWS,WRLIN0
WRLIN0 MOVB @SCREEN,R0   TO SCREEN ONLY?
       JNE  WRTSCR       YES, GOTO WRTSCR
       LI   R0,VDPBUF    R0=VDPBUF
       MOV  *R13,R1      R1=LOCATION OF LINE TO PRINT
       MOV  @2(R13),R2   R2=LENGTH
       BLWP @VMBW        WRITE TO VDP
       MOVB @3(R13),R1   MOVE LENGTH TO MSBY R1
       LI   R0,PAB1+5    R0=LENGTH BYTE OF PRINTER PAB
       BLWP @VSBW        WRITE TO VDP
       LI   R0,PAB1+9
       MOV  R0,@PNTR
       BLWP @DSRLNK      GOTO DSR ROUTINE
       DATA 8            CODE FOR NORMAL FILE I/O
       JNE  WRTSCR       IF NO ERROR, THEN GOTO WRTSCR
       B    @IOERR       GOTO ERROR ROUTINE
WRTSCR LI   R0,>2C2      R0=R22,C2
       MOV  *R13,R1      R1=LOCATION OF LINE TO PRINT
       MOV  @2(R13),R2   R2=LENGTH
       BLWP @PBASIC      PRINT WITH BASIC OFFSET
       BL   @SCROLL      SCROLL SCREEN
       RTWP              RETURN
* FIND SUBROUTINE. INTPUT:STRBUF=STRING TO SEARCH FOR.
* OUTPUT:R0=SECTOR# R1=POSITION IN SECTOR 1 RELATIVE TO
* DBUF1. IF NOT FOUND, EQUAL BIT WILL BE SET (JEQ)
FIND   DATA SUBWS,FIND0
FIND0  SZCB @HEQ,R15     ZERO EQUAL BIT
       LI   R0,1
       BL   @READ        READ SECTOR 1
       LI   R0,VDPBUF
       LI   R1,DBUF1
       LI   R2,SECLEN
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       BLWP @VMBR        READ SECTOR INTO DBUF1
       MOV  R1,R9        R9=DBUF1
       CLR  R10          R10=0
FIND1  MOV  *R9+,R0      MOVE FILE LOC. TO R0
       JEQ  NOFILE       IF 0, THEN GOTO NOFILE
       MOV  R0,R7        SAVE SECTOR#
       BL   @READ        READ SECTOR
       BLWP @FCOMP       COMPARE FILE NAMES
       JNE  FIND2        NOT EQUAL. GOTO FIND2
       MOV  R7,*R13      EQUAL. R0=SECTOR#
       MOV  R10,@2(R13)  R1=LOCATION RELATIVE TO DBUF1
       RTWP              RETURN
FIND2  INCT R10          R10=R10+2
       JMP  FIND1        GOTO FIND1
NOFILE SOCB @HEQ,R15     FILE NOT FOUND. SET EQUAL BIT
       RTWP              RETURN
* FILE NAME COMPARE ROUTINE. INPUT:STRBUF=STR1. VDPBUF=
* STR2. OUTPUT:JH IF STR2>STR1. JL IF STR2<STR1. JEQ IF
* STR2=STR1
FCOMP  DATA SUBWS1,FCOMP0
FCOMP0 CLR  R15          ZERO ALL STATUS BITS
       LI   R0,VDPBUF
       BL   @VDPRED      SET UP VDP READ ADDRESS
       LI   R0,STRBUF
       LI   R1,VDPRD
       LI   R2,10        R2=LENGTH OF FILE NAME
FCOMP1 CB   *R0+,*R1     COMPARE BYTES
       JL   FCL          IF R0<R1 THEN GOTO FCL
       JH   FCH          IF R0>R1 THEN GOTO FCH
       DEC  R2           LENGTH=LENGTH-1
       JNE  FCOMP1       IF NOT 0, THEN GOTO FCOMP1
       SOCB @HEQ,R15     SET EQUAL BIT
FCL    RTWP              RETURN
FCH    SOCB @HGRT,R15    SET LOGICAL GREATER THAN BIT
       RTWP              RETURN
* GET DISK DRIVE NUMBER
GETDRV MOV  R11,R12
       BL   @CLS
       LI   R0,2
       LI   R1,DRIVET
       LI   R2,7
       BLWP @PBASIC
       LI   R0,10
       BL   @GETONE
       TEXT '123456789'
       BYTE 0
       EVEN
       SWPB R1
       MOVB R1,@DRIVE
       B    *R12
* FILE COMMANDS
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FIL    LWPI MYWS
       BL   @SETUP
FILLNK BL   @GETDRV
       LI   R0,>22
       LI   R1,FILET
       LI   R2,9
       BLWP @PBASIC
       LI   R0,>2D
       LI   R1,STRBUF
       LI   R2,10
       BLWP @INPUT0
       JNE  FIL1
FIL01  B    @RETURN      ABORT
FIL1   BL   @LEGAL       IS IT A LEGAL FILENAME?
       BLWP @FIND
       JNE  FIL2
       B    @IOERR
FIL2   MOV  R0,@DAT0
       LI   R0,VDPBUF
       LI   R1,CATBUF
       LI   R2,28
       BLWP @VMBR
       BL   @FILE
       LI   R0,>A4
       LI   R1,SCRBUF
       LI   R2,27
       BLWP @PBASIC
       LI   R0,>64
       LI   R1,HEAD2
       BLWP @PBASIC
       DECT R0
       LI   R1,>A300     "C"
       BLWP @VSBW
       LI   R0,>84
       LI   R1,HEAD3
       BLWP @PBASIC
       DECT R0
       LI   R1,>8D00     "-"
       BLWP @VSBW
       LI   R0,>A2
       LI   R1,>AE00     "N"
       BLWP @VSBW
       LI   R1,>7EAE     CURSOR&"N"
       CLR  R2           FIELD
       CLR  R3
       CLR  @KEYNUM
       CLR  @STATUS
* COMMAND - >A2       (C2)
* FNAM - >A4 THRU >AD (C4-C13)
* PROT - >BE          (C30)
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FIL3   BL   @RESCHR
       A    R3,R0
       BLWP @VSBR
       SRL  R1,8
       MOVB @CURSOR,R1
       BLWP @VSBW
FIL5   DEC  R9
       JNE  FIL5X
       SWPB R1
       BLWP @VSBW
       LI   R9,>100
FIL5X  BLWP @KSCAN
       CB   @STATUS,@ANYKEY
       JNE  FIL5
       CLR  R3
       MOVB @KEY,R3
       CB   R3,@BACKEY
       JEQ  FIL01
       CB   R3,@RARROW
       JNE  FIL6
FILRI  MOV  R2,R2
       JNE  FIL5A
       LI   R3,2
       INC  R2
       JMP  FIL3
FIL5A  CI   R2,2
       JNE  FIL5B
       LI   R3,-28
       DECT R2
       JMP  FIL3
* THEN WE ARE IN FNAM FIELD
FIL5B  CI   R0,>AD
       JNE  FIL5C
       LI   R3,17
       INC  R2
       JMP  FIL3
FIL5C  LI   R3,1
       JMP  FIL3
FIL6   CB   R3,@LARROW
       JNE  FIL7
       MOV  R2,R2
       JNE  FIL6A
       LI   R3,28
       INCT R2
       JMP  FIL3
FIL6A  CI   R2,2
       JNE  FIL6B
       DEC  R2
       LI   R3,-17
       JMP  FIL3
* THEN WE ARE IN FNAM FIELD
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FIL6B  CI   R0,>A4
       JNE  FIL6C
       DEC  R2
       LI   R3,-2
       JMP  FIL3
FIL6C  LI   R3,-1
       JMP  FIL3
FIL7   CB   R3,@ENTER
       JEQ  FIL9
       CB   R3,@A127
       JH   FIL5
       CB   R3,@SPACE
       JL   FIL5
       MOV  R2,R2
       JNE  FIL7A
       CB   R3,@KEYN
       JEQ  FIL8
       CB   R3,@KEYD
       JEQ  FIL8
       JMP  FIL5
FIL7A  CI   R2,2
       JNE  FIL7B
       CB   R3,@KEYU
       JEQ  FIL8
       CB   R3,@KEYP
       JEQ  FIL8
       JMP  FIL5
FIL7B  CB   R3,@SPACE
       JL   FIL5
       CB   R3,@A127
       JH   FIL5
FIL8   MOV  R3,R1
       AI   R1,>6000
       SWPB R1
       MOVB @CURSOR,R1
       JMP  FILRI
* PROCESS COMMANDS
FIL9   BL   @RESCHR
       LI   R0,>A4
       LI   R1,STRBUF
       LI   R2,10
       BLWP @VMBR
* FIX FOR BASIC OFFSET
       LI   R0,>6060
       S    R0,@STRBUF+0
       S    R0,@STRBUF+2
       S    R0,@STRBUF+4
       S    R0,@STRBUF+6
       S    R0,@STRBUF+8
       BL   @LEGAL       IS IT A LEGAL FILENAME?
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* DELETE FILE?
       LI   R0,>A2
       BLWP @VSBR
       AI   R1,->6000
       CB   R1,@KEYD
       JNE  FIL9X
       LI   R0,>BE       PROTECTION
       BLWP @VSBR
       AI   R1,->6000
       CB   R1,@KEYP     IF PROTECTED,
       JEQ  DEL3          THEN GIVE ERROR
* SCREEN SAYS "U"NPROTECTED
       CB   R1,@SCRBUF+26     SEE IF FILE UNPROTECTED
       JEQ  DEL0         YUP
       LI   R0,VDPBUF+12 TYPE BYTE
       BLWP @VSBR
       SZCB @H08,R1
       BLWP @VSBW
       MOV  @DAT0,R0     SECTOR#
       BL   @WRITE       WRITE TO DISK
* DELETE FILE
DEL0   LI   R0,VDPBUF
       LI   R1,DELNAM
       LI   R2,10
       BLWP @VMBR
       MOVB @DRIVE,R0
       AI   R0,>3000
       MOVB R0,@DELDRV
       LI   R3,5
DEL1   CB   *R1+,@SPACE
       JEQ  DEL2
       INC  R3
       DEC  R2
       JNE  DEL1
DEL2   MOV  R3,@DELLEN
       LI   R0,PAB
       LI   R1,DELPAB
       LI   R2,25
       BLWP @VMBW
       AI   R0,9
       MOV  R0,@PNTR
       BLWP @DSRLNK
       DATA 8
       JNE  DEL4
DEL3   B    @IOERR
DEL4   B    @RETURN
* READ NEW FNAM
FIL9X  LI   R3,VDPBUF
       BLWP @FCOMP       COMPARE FNAMS
       JEQ  FILA         IF SAME THEN FILA
* RENAME FILE
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*  WRITE NEW FNAM TO VDP BUFFER
FIL9A  LI   R0,VDPBUF+10
       MOV  R0,R3
       LI   R1,STRBUF
       LI   R2,10
       BLWP @VMBW
       MOV  R0,@FAC+4
       LI   R0,VDPBUF
       MOV  R0,@FAC+6
       LI   R0,PAB
       LI   R1,RENSUB
       LI   R2,2
       BLWP @VMBW
       BL   @GODSR
FILA   LI   R0,>BE
       BLWP @VSBR
       AI   R1,->6000
       CB   @SCRBUF+26,R1
       JEQ  FILB
       MOV  R3,@FAC+4
       CB   R1,@KEYU
       JEQ  UNPROT
       SETO @FAC+2
       JMP  PROTEC
UNPROT CLR  @FAC+2
PROTEC MOVB @DRIVE,@FAC+2
       LI   R0,PAB
       LI   R1,PROTSB
       LI   R2,2
       BLWP @VMBW
       BL   @GODSR
FILB   B    @RETURN
* DISK RENAME
DRENAM LWPI MYWS
       BL   @SETUP       SETUP MEMORY
DRELNK BL   @GETDRV
       LI   R0,>22
       LI   R1,DSKNAM
       LI   R2,13
       BLWP @PBASIC
       LI   R0,>30
       LI   R1,STRBUF
       LI   R2,10
       BLWP @INPUT0
       JEQ  DRENM1
       CLR  R0
       BL   @READ        READ SECTOR 0
       LI   R0,VDPBUF
       LI   R1,STRBUF
       LI   R2,10
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       BLWP @VMBW        WRITE DISK NAME TO VPBUF
       CLR  R0
       BL   @WRITE       WRITE TO SECTOR 0
DRENM1 B    @RETURN
* DISK TEST
TEST   LWPI MYWS
       BL   @SETUP       SET UP MEMORY
TSTLNK BL   @DISPRT
       BL   @GETDRV
* GET TOTAL # SECTORS IN R10
       CLR  R0
       BL   @READ        READ SECTOR 0
       LI   R0,VDPBUF+10
       LI   R1,MYWS+20   R10
       LI   R2,2
       BLWP @VMBR
       BL   @OPNPAB
       CLR  R9           CURRENT SECTOR
       CLR  R15          #BAD SECTORS
       MOVB @INPUT,R13
       SWPB R13
       MOVB @DRIVE,R13
       LI   R14,VDPBUF
       LI   R12,PAB
TEST1  MOV  R9,R0        R0=SECTOR#
       LI   R1,TESTXT+16
       BLWP @CNS
       LI   R0,>2E2
       LI   R1,TESTXT
       LI   R2,20
       BLWP @PBASIC
       MOV  R9,@FAC+6    SECTOR#
       MOV  R12,@PNTR    PAB ADDR
       MOV  R13,@FAC+2   DRIVE&INPUT CODE
       MOV  R14,@FAC+4   VDP BUFFER
       BLWP @DSRLNK
       DATA >A           SUBROUTINE
       MOVB @FAC+6,R0    ERROR CODE
       JEQ  TEST2        NO ERROR
       INC  R15          # BAD SECTORS
       MOV  R9,R0
       LI   R1,ERRTXT+12
       BLWP @CNS
       LI   R0,ERRTXT
       LI   R1,16
       BLWP @WRTLIN      WRITE TO SCREEN/PRINTER
TEST2  INC  R9           SECTOR#
       C    R9,R10       AT END?
       JEQ  TEST4        NO
       CLR  @KEYNUM
       BLWP @KSCAN
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       CB   @KEY,@H02    FCTN 4?
       JNE  TEST1        NO. KEEP READING SECTORS
       MOVB @SCREEN,R0
       JNE  TEST4
TEST3  BLWP @KSCAN
       CB   @KEY,@HFF
       JNE  TEST3
TEST4  MOV  R15,R0       # BAD SECTORS
       LI   R1,TOTERR+14
       BLWP @CNS
       LI   R0,TOTERR
       LI   R1,18
       BLWP @WRTLIN      WRITE TO SCREEN/PRINTER
       BL   @CLSPRN      CLOSE PRINTER?
       B    @RETURN      RETURN TO BASIC
* DISK CATALOG
CAT    LWPI MYWS
       BL   @SETUP       SET UP MEMORY
CATLNK BL   @DISPRT
       BL   @GETDRV
       MOVB @DRIVE,R0
       AI   R0,>3000     CONVERT TO ASCII
       MOVB R0,@HEAD0+3
       BL   @OPNPAB      OPEN PRINTER?
       LI   R0,1
       BL   @READ
       LI   R0,VDPBUF
       BL   @VDPRED
       CLR  R0
       LI   R1,127
CAT1   MOVB @VDPRD,R3
       SWPB R3
       MOVB @VDPRD,R3
       MOV  R3,R3
       JEQ  CAT2
       INC  R0
       DEC  R1
       JNE  CAT1
CAT2   LI   R1,HEAD1+25
       BLWP @CNS
       BL   @HEAD
       LI   R0,1
       BL   @READ        SECTOR 1
       LI   R0,VDPBUF
       LI   R1,DBUF1
       LI   R2,SECLEN
       BLWP @VMBR
       BL   @FILES
       BL   @CLSPRN      CLOSE PRINTER?
CATR   B    @RETURN      RETURN TO BASIC
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* INITIALIZE DISK
INIT   LWPI MYWS
       BL   @SETUP       SET UP MEMORY
INTLNK
INIT1  BL   @GETDRV
       LI   R0,>22
       LI   R1,DNAMT
       LI   R2,10
       BLWP @PBASIC
       LI   R0,>2D
       LI   R1,INTBUF
       LI   R2,10
       BLWP @INPUT0
       JEQ  CATR
       LI   R0,>42
       LI   R1,SIDT
       LI   R2,8
       LI   R3,3
INIT2  BLWP @PBASIC
       AI   R0,>20
       A    R2,R1
       DEC  R3
       JNE  INIT2
INIT3  LI   R0,>4B
       BL   @GETONE
       TEXT '12'
       BYTE 0
       EVEN
       CB   R0,@UARROW
       JEQ  INIT1
       MOV  R1,R8
INIT4  LI   R0,>6B
       BL   @GETONE
       TEXT 'SD'
       BYTE 0
       EVEN
       CB   R0,@UARROW
       JEQ  INIT3
       SWPB R1
       MOV  R1,R9
       LI   R0,>8B
       BL   @GETONE
       TEXT 'YN'
       BYTE 0
       EVEN
       CB   R0,@UARROW
       JEQ  INIT4
       CLR  R15
       CI   R1,1
       JNE  INIT6
       LI   R15,>0156
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INIT6  LI   R10,40       40 TRACKS
       MOV  R10,R0
       MOVB @DRIVE,R0
       MOV  R0,@FAC+2
       LI   R0,DNTBUF
       MOV  @>831A,R1    START OF BASIC'S USE
       CI   R9,>0200     DOUBLE DENSITY?
       JEQ  DENS2        YES
       LI   R2,3300
       JMP  SPACCH
DENS2  LI   R2,6700
SPACCH S    R0,R1
       C    R1,R2
       JH   SPACOK       ENOUGH SPACE
       LI   R0,ERRMF     MEMORY FULL ERROR
       B    @IOERR1
SPACOK MOV  R0,@FAC+4
       MOVB R9,R8
       MOV  R8,@FAC+6
       LI   R0,PAB
       LI   R1,INITSB
       LI   R2,2
       BLWP @VMBW
       MOV  R0,@PNTR
       BLWP @DSRLNK
       DATA >A           SUBROUTINE
       MOVB @FAC+6,R0    ERROR?
       JEQ  WRTS0        NO
       B    @IOERR       I/O ERROR
WRTS0  SWPB R8
       MOV  R8,@INTBUF+18
       MOV  @FAC,R1      TOTAL # SECTORS
       MOV  R1,@INTBUF+10
       MOV  R1,R12
       SWPB R0
       LI   R2,>0900     SECTORS/TRACK IN SIGLE DENSITY
       SLA  R2,0
       SRL  R2,1
       MOVB R2,@INTBUF+12
       MOV  R10,R0       #TRACKS
       SWPB R0
       MOVB R0,@INTBUF+17
       SRL  R1,3         /8
       LI   R0,INTBUF+56
       LI   R3,INTBUF+SECLEN
       CLR  R2
* WRITE >00'S TO SECTOR BITMAP
WRT00  MOVB R2,*R0+
       DEC  R1
       JNE  WRT00
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       SETO R2
* WRITE >FF'S TO SECTOR BITMAP
WRTFF  MOVB R2,*R0+
       C    R0,R3
       JNE  WRTFF
       LI   R0,>0300
       MOVB R0,@INTBUF+56
       LI   R0,PAB
       LI   R1,SECSUB
       LI   R2,2
       BLWP @VMBW
       LI   R0,VDPBUF
       LI   R1,INTBUF
       LI   R2,SECLEN
       BLWP @VMBW
       CLR  R0
       BL   @WRITE       WRITE TO SECTOR 0
       LI   R0,VDPBUF
       BL   @VDPWRT
       LI   R0,SECLEN
* WRITE 0'S
CLRS1  CLR  @VDPWD
       DEC  R0
       JNE  CLRS1
       INC  R0           MAKE IT A 1
       BL   @WRITE       WRITE TO SECTOR 1
       CI   R15,>0156    VERIFY? (1 CHAR - "V")
       JEQ  VERIFY       YES
       B    @RETURN      RETURN TO BASIC
VERIFY CLR  R0
       BL   @READ        READ SECTOR 0
       LI   R0,VDPBUF
       LI   R1,INTBUF
       LI   R2,SECLEN
       BLWP @VMBR
       LI   R13,PAB
       MOVB @INPUT,R0
       SWPB R0
       MOVB @DRIVE,R0
       MOV  R0,@FAC+3
       LI   R0,VDPBUF
       MOV  R0,@FAC+4
       LI   R15,2
INTCHK MOV  R15,R0
       LI   R1,TESTXT+16
       BLWP @CNS
       LI   R0,>2E2
       LI   R1,TESTXT
       LI   R2,20
       BLWP @PBASIC
       MOV  R15,@FAC+6
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       MOV  R13,@PNTR
       BLWP @DSRLNK
       DATA >A
       MOVB @FAC+6,R0
       JEQ  SECOK
       MOV  R15,R5
       SRL  R5,3
       MOV  R15,R0
       ANDI R0,7
       LI   R1,>80
       INC  R0
       SLA  R1,0
       SOCB R1,@INTBUF+56(R5)
SECOK  INC  R15
       C    R15,R12
       JNE  INTCHK
       LI   R0,VDPBUF
       LI   R1,INTBUF
       LI   R2,SECLEN
       BLWP @VMBW
       CLR  R0
       BL   @WRITE
       B    @RETURN
* NEXT FILE IS DM99-2
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Disk 48. Contents of file DM99-2

* DISK MANAGER 99 PART 2. BY MIKE DODD, K-TOWN 99'ERS
* THIS IS A FAIRWARE PROGRAM. IF YOU LIKE THIS PROGRAM,
* PLEASE SEND WHATEVER YOU THINK IT IS WORTH TO:
* MIKE DODD, 116 RICHARDS DRIVE, OLIVER SPRINGS
* TENNESSEE 37840 USA (615)435-1667
* VERSION 2.1
*
* IMPORTANT---SAVE AS DM99-2
* SET VDP WRITE ADDRESS
PRNT   LWPI MYWS
       BL   @SETUP
PRNLNK CLR  R0
       LI   R0,>21
       LI   R1,PRINTX
       LI   R2,30
       BLWP @PBASIC
       LI   R0,>42
       LI   R1,PDATA1+10
       MOV  @PDATA1+8,R2
       JEQ  PRNT1
       BLWP @PBASIC
PRNT1  LI   R2,>20
       CLR  @PDATA1+8
       BLWP @INPUT0
       MOV  R2,R2
       JEQ  PRNT2
       MOV  R2,@PDATA1+8
PRNT2  B    @RETURN
DISPRT LI   R1,PDATA1+8
       MOV  *R1+,R2
       JEQ  DSPRT1
       LI   R0,>21
       BLWP @PBASIC
DSPRT1 RT
VDPWRT ORI  R0,>4000     SET WRITE FLAG
* SET VDP READ ADDRESS
VDPRED SWPB R0           WRITE LSBY FIRST
       MOVB R0,@VDPWA    WRITE
       SWPB R0           GET MSBY
       MOVB R0,@VDPWA    WRITE
       ANDI R0,>3FFF     ZERO WRITE FLAG
       RT                RETURN
* R/W SECTOR ROUTINES
READ   MOVB @INPUT,R1    READ FLAG
       JMP  DODSR
WRITE  MOVB @OUTPUT,R1   WRITE FLAG
DODSR  SWPB R1
       MOVB @DRIVE,R1    GET DRIVE NUMBER
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       MOV  R1,@FAC+2
       LI   R1,VDPBUF    VDP BUFFER
       MOV  R1,@FAC+4
       MOV  R0,@FAC+6    SECTOR NUMBER
       LI   R0,PAB
GODSR  MOV  R0,@PNTR
       BLWP @DSRLNK      GO TO DSR ROUTINE
       DATA >A           CODE FOR SUBROUTINE
       MOVB @FAC+6,R0    GET ERROR CODE
       JNE  IOERR
       RT                RETURN
* CHECKS TO SEE IF FILE NAME IN STRBUF IS LEGAL
LEGAL  LI   R0,STRBUF
       LI   R1,10        LENGTH
       CB   *R0,@SPACE   IS THE FIRST CHAR A SPACE?
       JEQ  IOERR        YES. ILLEGAL
LEGAL1 CB   *R0+,@H2E    IS IT A PERIOD
       JEQ  IOERR        YES. ILLEGAL
       DEC  R1
       JNE  LEGAL1
       LI   R0,STRBUF
       LI   R1,10
* FIND FIRST SPACE CHARACTER
LEGAL2 CB   *R0+,@SPACE
       JEQ  LEGAL3
       DEC  R1
       JNE  LEGAL2
       RT
* MAKE SURE NOTHING ELSE IS A SPACE
LEGAL3 DEC  R1
       JEQ  LEGAL5
LEGAL4 CB   *R0+,@SPACE
       JNE  IOERR
       DEC  R1
       JNE  LEGAL4
LEGAL5 RT
IOERR  LI   R0,ERRFE     FILE ERROR
IOERR1 MOV  R0,R3
       BL   @RESSPC      RESTORE VDP MEMORY
       B    @IOERR2
* RESTORE VDP MEMORY
RESSPC MOV  R11,R10
       LI   R0,PAB       START OF VDP MEMORY USED
       LI   R1,SAVBUF    BUFFER WHERE STORED
       LI   R2,316       316 BYTES
       BLWP @VMBW        WRITE IT OUT
       LI   R0,FACBUF
       LI   R1,FAC
       LI   R2,34
       BL   @MOVE
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       B    *R10         RETURN
* RETURN TO BASIC
RETURN BL   @RESSPC      RESTORE VDP MEMORY
       LI   R3,>300
       BL   @SCROL1
       MOVB @SCREEN,R0   PRINTER?
       JNE  RETRN1       NO. SCREEN ONLY
* RESTORE GROM ADDRESS
       MOVB @GROMSV,@>9C02    GRMWA
       NOP
       MOVB @GROMSV+1,@>9C02  GRMWA
RETRN1 LWPI GPLWS        GPL WORKSPACE
       CLR  @STATUS      CLEAR STATUS BYTE
       B    @NEXT        BACK TO THE GPL INTERPRETER
FACBUF BSS  34
* SETUP MEMORY ROUTINE
SETUP  MOV  R11,@SETUPR+2     SAVE RETURN ADDRESS
       MOVB @HFF,@SCREEN SCREEN ONLY
* SAVE VDP MEMORY USED
       LI   R0,PAB       START OF USED VDP MEMORY
       LI   R1,SAVBUF    BUFFER TO PUT IT
       LI   R2,316       316 BYTES
       BLWP @VMBR        READ IT
* WRITE SECTOR SUBROUTINE CODE
*  R0 ALREADY SET FROM ABOVE
       LI   R1,SECSUB    >0110
       LI   R2,2         2 BYTES
       BLWP @VMBW        WRITE
       LI   R0,FAC
       LI   R1,FACBUF
       LI   R2,34
       BL   @MOVE
SETUPR B    @0           RETURN
* GET ONE CHARACTER FROM KEYBOARD
* INPUT: R0=SCREEN ADDRESS
* ACCESS WITH BL   @GETONE
*             TEXT 'chars'
*             BYTE 0
GETONE CLR  @KEYNUM
       MOV  R0,R3        SAVE SCREEN ADDR
       LI   R1,>7E00
       BLWP @VSBW
       CLR  @STATUS
       MOV  R11,R10      SAVE RETURN ADDR
GETON0 MOV  R10,R11      SAVE RETURN ADDR
GETON1 BLWP @KSCAN
       CB   @ANYKEY,@STATUS
       JNE  GETON1
       CLR  R0
       MOVB @KEY,R0
       CB   @KEY,@BACKEY
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       JNE  GETON4
       B    @RETURN
GETON4 CB   R0,@UARROW
       JEQ  GETON3
       CLR  R1
GETON2 INC  R1
       MOVB *R11+,R2
       JEQ  GETON0
       CB   R2,R0
       JNE  GETON2
       MOVB R0,R1
       AI   R1,>6000
       MOV  R3,R0
       BLWP @VSBW
       MOVB R1,R0
       AI   R0,->6000
       ANDI R1,>FF
GETON3 MOVB *R11+,R2
       JNE  GETON3
       INC  R11
       ANDI R11,>FFFE
       RT
* MOVE BYTES
MOVE   MOVB *R0+,*R1+    COPY BYTE
       DEC  R2           DONE?
       JNE  MOVE         NO
       RT                RETURN
* MOVE BYTES, BACKWARDS
BMOVE  A    R2,R0        R0=R0+R2
       A    R2,R1        R1=R1+R2
BMOVE1 DEC  R0           -1
       DEC  R1           -1
       MOVB *R0,*R1      COPY BYTE
       DEC  R2           DONE?
       JNE  BMOVE1       NO
       RT                RETURN
* SCROLL SCREEN. DOES NOT SCROLL BOTTOM LINE
SCROLL LI   R3,>2E0
SCROL1 MOV  R11,@SCROLR+2     SAVE RETURN ADDRESS
       LI   R0,>20       R1,C0
       LI   R1,SCRBUF    SCREEN BUFFER
       MOV  R0,R2        32 BYTES/LINE
SCROL2 BLWP @VMBR        READ LINE
       S    R2,R0        GO BACK A LINE
       BLWP @VMBW        WRITE IT
       AI   R0,>40       GO FORWARD 2 LINES
       C    R0,R3        SEE IF AT END
       JNE  SCROL2       NO
       BL   @CLRBUF      CLEAR SCRBUF
       MOV  R3,R0



The Cyc: Boston Computer Society Software Library

717

       LI   R1,SCRBUF    BLANKS
       LI   R2,>20       32 BYTES
       S    R2,R0        CORRECT
       BLWP @PBASIC      WRITE WITH BASIC OFFSET
SCROLR B    @0           RETURN
PRINTX TEXT 'PRINTER NAME(BLANK FOR SCREEN)'
       EVEN
* OPEN PRINTER PAB, IF NEEDED
OPNPAB MOV  @PDATA1+8,R0
       JEQ  OPNPBR
       SZCB @HFF,@SCREEN SCREEN AND PRINTER
* SAVE GROM ADDRESS
       MOVB @>9802,@GROMSV    GRMRA
       NOP
       MOVB @>9802,@GROMSV+1  GRMRA
       DEC  @GROMSV      CORRECT
       LI   R0,PAB1      PRINTER PAB
       LI   R1,PDATA1    PRINTER PAB DATA
       LI   R2,42        42 BYTES
       BLWP @VMBW        WRITE TO VDP
       LI   R0,PAB1+9    LENGTH BYTE
       MOV  R0,@PNTR
       BLWP @DSRLNK      GOTO DSR ROUTINE
       DATA 8            CODE FOR NORMAL FILE I/O
       JNE  OPNRET       NO ERROR
       B    @IOERR       ERROR!
OPNRET LI   R0,PAB1      PRINTER PAB
       LI   R1,>0300     "PRINT" OPCODE
       BLWP @VSBW        WRITE TO VDP
OPNPBR RT                RETURN
* CLEAR SCREEN
CLS    MOV  R11,R10
       CLR  R0
       BL   @VDPWRT
       LI   R0,>8000
       LI   R1,>300
CLS1   MOVB R0,@VDPWD
       DEC  R1
       JNE  CLS1
       B    *R10
* CLOSE PRINTER PAB, IF NEEDED
CLSPRN MOVB @SCREEN,R0   SCREEN AND PRINTER?
       JNE  CLSPN1       NO, JUST SCREEN
       LI   R0,PAB1      PRINTER PAB
       LI   R1,>0100     "CLOSE" OPCODE
       BLWP @VSBW        WRITE TO VDP
       LI   R0,PAB1+9    LENGTH BYTE
       MOV  R0,@PNTR
       BLWP @DSRLNK      GOTO DSR ROUTINE
       DATA 8            CODE FOR NORMAL FILE I/O
       JNE  CLSPN1       NO ERROR
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       B    @IOERR       ERROR!
CLSPN1 RT
* SET SCRBUF TO SPACES
CLRBUF LI   R0,SCRBUF    R0=START OF SCRBUF
       LI   R1,>2020     R1=TWO SPACE CHARS.
       LI   R2,>20       R2=LENGTH OF SCRBUF
CBUF1  MOV  R1,*R0+      MOVE SPACES TO SCRBUF
       DECT R2           AT END?
       JNE  CBUF1        IF NOT, THEN GOTO CBUF1
       RT                RETURN
* TYPES (D/F,D/V,I/F,I/V,PRG)
TYPEBY BYTE >00,>80,>02,>82,>01
FILE   MOV  R11,R10      SAVE RETURN ADDR
       BL   @CLRBUF
* GET FILE NAME
       LI   R0,CATBUF    SECTOR BUFFER
       LI   R1,SCRBUF    SCREEN BUFFER
       LI   R2,10        10 BYTES
       BL   @MOVE        MOVE
* GET SIZE
       MOV  @CATBUF+14,R0     GET SIZE
       INC  R0           INCREMENT FOR FDR SECTOR
       LI   R1,SCRBUF+11 SCREEN BUFFER
       BLWP @CNS         CONVERT NUMBER TO STRING
* GET TYPE
       MOVB @CATBUF+12,R2     GET TYPE BYTE
       ANDI R2,>8300     GET ONLY BITS 0,6,7
       LI   R1,4
TYPE1  CB   @TYPEBY(R1),R2    SEE IF RIGHT TYPE
       JEQ  TYPE2        YUP
       DEC  R1           DONE?
       JOC  TYPE1        NOPE
       JMP  TYPPRG       CALL IT A PROGRAM FILE
TYPE2  INC  R1           +1
* CHECK PROTECTION
       MOVB @CATBUF+12,R0     GET TYPE
       ANDI R0,>0800     GET ONLY BIT 4
       JEQ  TYPE2A       NOT PROTECTED
       LI   R0,>5000     "P"
       JMP  TYPE3
TYPE2A LI   R0,>5500
TYPE3  MOVB R0,@SCRBUF+26     SCREEN BUFFER
* STILL IN TYPE...
       CI   R1,5         COMPARE R0 TO 5 (CODE FOR PROGRAM FORMAT)
       JNE  TYPE4        IF NOT EQUAL TO 5, THEN GOTO TYPE1
TYPPRG LI   R0,PROG      R0=PROG (TEXT FOR PROGRAM TYPE)
       LI   R1,SCRBUF+16 R1=SPACE IN VDP BUFFER FOR TYPE
       LI   R2,7         R2=7 (LENGTH OF TYPE)
       BL   @MOVE        GOSUB MOVE
       JMP  FILER        PRINT LINE
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TYPE4  DEC  R1           DECREMENT R1
       A    R1,R1        DOUBLE IT
       MOV  @FLETAB(R1),R0    R0=ADDR. OF THE TYPE
       LI   R1,SCRBUF+16 R1=SPACE IN SCRBUF FOR TYPE
       LI   R2,5         R2=LEN OF TYPE
       BL   @MOVE        GOSUB MOVE
* RECORD LENGTH (X/X RL, I.E. D/V 40)
       MOVB @CATBUF+17,R0
       SRL  R0,8
       LI   R1,SCRBUF+21 R1=SPACE IN SCRBUF FOR RECORD LENGTH
       BLWP @CNS         CONVERT NUMBER TO STRING
FILER  B    *R10         RETURN
FILES  MOV  R11,@FILESR+2     SAVE RETURN ADDRESS
       LI   R5,DBUF1
FILES1 MOV  *R5+,R0
       JEQ  FILESR
       BL   @READ        READ SECTOR
       LI   R0,VDPBUF
       LI   R1,CATBUF
       LI   R2,28
       BLWP @VMBR
       CLR  R0           R0=0
       BL   @FILE        GOSUB FILE
       LI   R0,SCRBUF
       LI   R1,>1E
       BLWP @WRTLIN      GOSUB WRITE
       CLR  @KEYNUM      CLEAR KEYBOARD NUMBER
       CLR  @STATUS
       BLWP @KSCAN       GOSUB KSCAN
       CB   @KEY,@HFF    COMPARE KEY TO >FF
       JEQ  FILES1       IF NO KEY HIT THEN FILES1
* MOD FOR FCTN 4 ADDED BY KEN WOODCOCK. THANKS KEN!!
       CB   @KEY,@H02
       JEQ  FILESR
FILES2 BLWP @KSCAN       GOSUB KSCAN
       MOVB @STATUS,R0   MSBY OF R0 TO STATUS BYTE
       JEQ  FILES2       IF EQUAL TO 0, THEN GOTO WAITKY
       CB   @KEY,@H02
       JNE  FILES1
FILESR B    @0           RETURN
HEAD   MOV  R11,@HEADR+2 SAVE RETURN ADDRESS
       BL   @CLRBUF
       CLR  R0
       BL   @READ        READ SECTOR 0
       LI   R0,VDPBUF
       LI   R1,DBUF1
       LI   R2,SECLEN
       BLWP @VMBR
       LI   R0,HEAD0     R0=START OF HEAD0
       LI   R1,SCRBUF    R1=START OF SCRBUF
       LI   R2,14        R2=14 (LENGTH OF HEAD0)
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       BL   @MOVE        GOSUB MOVE
       LI   R0,DBUF1
       LI   R1,SCRBUF+14 R1=SCRBUF+14
       LI   R2,10
       BL   @MOVE
       LI   R0,SCRBUF
       LI   R1,>1E
       BLWP @WRTLIN      WRITE TO SCREEN
       LI   R0,HEAD1     R0=HEAD1
       LI   R1,SCRBUF    R1=SCRBUF
       LI   R2,>1E       R2=>1E (LENGTH OF HEAD1)
       BL   @MOVE        GOSUB MOVE
* THANKS TO MACK MCCORMICK FOR THE BIT COUNTING ROUTINE
       LI   R2,200
       CLR  R3
       LI   R4,DBUF1+56
BITC0  MOVB *R4+,R1
       AI   R1,>0100
       SRL  R1,8
       JEQ  BITC1
       DEC  R1
       JNE  BITC2
       AI   R3,8
       JMP  BITC1
BITC2  LI   R0,8
BITC4  SRL  R1,1
       JOC  BITC3
       INC  R3
BITC3  DEC  R0
       JNE  BITC4
BITC1  DEC  R2
       JNE  BITC0
* NOW R3=#FREE SECTORS
       MOV  R3,R0
       LI   R1,SCRBUF+5
       BLWP @CNS
       MOV  @DBUF1+10,R1
       S    R0,R1        NOW R1=#USED SECTORS
       MOV  R1,R0
       LI   R1,SCRBUF+15
       BLWP @CNS
       LI   R0,SCRBUF
       LI   R1,>1E
       BLWP @WRTLIN      WRITE TO SCREEN
       LI   R0,HEAD2     R1=HEAD2
       BLWP @WRTLIN      GOSUB WRITE1
       LI   R0,HEAD3     R1=HEAD3
       BLWP @WRTLIN      GOSUB WRITE1
HEADR  B    @0           RETURN
DM99TX TEXT '                                '
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       TEXT '  D I S K   M A N A G E R   9 9 '
       TEXT '                                '
       TEXT '     FAIRWARE BY  MIKE DODD     '
       TEXT '                                '
       TEXT '  1. FILE COMMANDS              '
       TEXT '  2. CATALOG DISK               '
       TEXT '  3. RENAME DISK                '
       TEXT '  4. INITIALIZE DISK            '
       TEXT '  5. TEST DISK                  '
       TEXT '  6. TOGGLE PRINTER             '
       TEXT '  7. RETURN TO BASIC            '
       TEXT '                                '
       TEXT '  ENTER NUMBER:                 '
       EVEN
DM99VC DATA FILLNK,CATLNK,DRELNK
       DATA INTLNK,TSTLNK,PRNLNK
       DATA RETURN
DM99   LWPI MYWS
       BL   @SETUP
       LI   R0,>7E00
       MOVB R0,@>8301
       BL   @CLS
       CLR  R0
       LI   R1,DM99TX
       LI   R2,>1C0
       BLWP @PBASIC
       LI   R0,>1AF
       BL   @GETONE
       TEXT '1234567'
       BYTE 0
       JEQ  CHK2
       DEC  R1
       SLA  R1,1
       MOV  @DM99VC(R1),R9
       BL   @CLS
       B    *R9
CHKKEY MOV  @>2002,R0
       CI   R0,>24F4
       JNE  CHK1
       CLR  @>83C4
       RT
CHK1   CLR  R0
       LI   R12,>24
       LDCR R0,3
       CLR  R12
       TB   9
       JEQ  CHK2
       LI   R12,>24
       LI   R0,>0200
       LDCR R0,3
       CLR  R12
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       TB   8
       JNE  DM99
CHK2   RT
* END OF DM99-2 FILE
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Disk 48. Contents of file DM99/DOC

DISK MANAGER 99, Version 2.1

�&�������������E\�0LNH�'RGG

5HOHDVH�GDWHV� 9HUVLRQ������������
9HUVLRQ������������
9HUVLRQ������������
9HUVLRQ������������

'LVN�0DQDJHU����LV�D�IDLUZDUH�SURJUDP��3OHDVH�JLYH�LW�WR�DQ\RQH�ZKR�ZDQWV�LW��EXW�GR�QRW�DOWHU�WKH
SURJUDP�LQ�DQ\�ZD\��$OVR��SOHDVH�FRS\�WKH�VRXUFH�FRGH��DV�ZHOO�DV�WKH�RWKHU�ILOHV��,I�\RX�ZRXOG�OLNH�D�FRS\
RI�9����RU�9����DQG�GR�QRW�DOUHDG\�KDYH�LW��VHQG�PH�D�GLVN��PDLOHU��UHWXUQ�SRVWDJH��DQG�����RU����WR�FRYHU
LW�DOO���7KH�DGYDQWDJH�WR�9����LV�WKDW�LW�ZLOO�LQWHUIDFH�ZLWK�581QLQJ�;%DVLF�SURJUDPV��ZKLFK�9��[�ZLOO�QRW�
,I�\RX�OLNH�WKLV�SURJUDP��SOHDVH�VHQG�ZKDWHYHU�\RX�WKLQN�LW�LV�ZRUWK�WR�

0LNH�'RGG
����5LFKDUGV�'ULYH
2OLYHU�6SULQJV��7HQQ�������86$
�������������

3DLG�XVHUV�ZLOO�UHFHLYH�QRWLFHV�RI�DQ\�XSGDWHV�

'LVN�0DQDJHU����LV�D�UHVLGHQW�GLVN�PDQDJHU�SURJUDP�IRU�XVH�ZLWK�([WHQGHG�%DVLF��,W�FDQ�XQSURWHFW�ILOHV�
ZULWH�SURWHFW� ILOHV��UHQDPH�ILOHV��UHQDPH�D�GLVN�� WHVW� D�GLVN��FDWDORJ�D�GLVN�WR�VFUHHQ�RU�SULQWHU��DQG
LQLWLDOL]H�D�GLVN��'LVN�0DQDJHU����FDQ�EH�XVHG�IURP�FRPPDQG�PRGH��RU�SURJUDP�PRGH�ZLWK�9�����ZLWKRXW
KDUPLQJ�WKH�SURJUDP�LQ�PHPRU\��7KH�RQO\�URXWLQH�WKDW�WDNHV�DQ�DEQRUPDOO\�ODUJH�VSDFH�LQ�PHPRU\�LV
WKH�LQLWLDOL]H�GLVN�URXWLQH��DQG�LW�ZLOO�FKHFN�WR�VHH�LI�HQRXJK�PHPRU\�LV�DYDLODEOH�EHIRUH�EHJLQQLQJ��7KH
SURJUDP�UHTXLUHV�DW�OHDVW�RQH�GLVN�GULYH��PHPRU\�H[SDQVLRQ��DQG�([WHQGHG�%DVLF��$�SULQWHU�LV�RSWLRQDO�
2Q�WKH�GLVN�DUH�HLJKW�ILOHV�

),/(1$0( &217(176

;%'0�� 'ULYHU�VRXUFH�FRGH�IRU�([WHQGHG�%DVLF�YHUVLRQ
;%'0���2 2EMHFW�FRGH�IRU�([WHQGHG�%DVLF�YHUVLRQ
'0���� 0DLQ�VRXUFH�FRGH�ILOH��SDUW��
'0���� 0DLQ�VRXUFH�FRGH�ILOH��SDUW��
'0���'2& ,QVWUXFWLRQV��WKLV�ILOH�
35,17'2&6 ;%�SURJUDP�WR�SULQW�LQVWUXFWLRQV
/2$' ;%DVLF�SURJUDP�WKDW�LQVWDQWO\�ORDGV�'0��
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7R�ORDG�WKH�([WHQGHG�%DVLF�YHUVLRQ��\RX�VKRXOG�W\SH�&$//�,1,7����&$//�/2$'��'6.��;%'0���2��
ENTER��RU�581�WKH�/2$'�ILOH�IRU�WKH�IDVW�ORDGHU�SURJUDP��1RWH�WKDW�XVLQJ�WKH�IDVW�ORDGHU�ZLOO�GHVWUR\
DQ\�DVVHPEO\�ODQJXDJH�RU�([WHQGHG�%DVLF�SURJUDPV�DOUHDG\�LQ�PHPRU\��/RDGLQJ�;%'0���2�GRHV�QRW
KDYH�WKLV�SUREOHP��,I�\RX�DOUHDG\�KDYH�DQ�([WHQGHG�%DVLF�SURJUDP�LQ�PHPRU\��\RX�PXVW�HLWKHU�6$9(�LW�
581�WKH�/2$'�SURJUDP��DQG�UHORDG�\RXU�SURJUDP��RU��ORDG�WKH�;%'0���2�ILOH�

9HUVLRQ�����DQG�9HUVLRQ���[�ERWK�FDQ�GR�WKH�VDPH�WKLQJV��ZLWK�WKH�H[FHSWLRQ�WKDW�ZLWK�9��[�\RX�FDQQRW
VSHFLI\�D�QXPEHU�RI�WUDFNV�RWKHU�WKDQ����LQ�WKH�LQLWLDOL]H�GLVN�URXWLQH��7KH�GLIIHUHQFH�LV�WKDW�\RX�DFFHVV
'0���ZLWK�&$//�/,1.�VWDWHPHQWV�LQ�9�����DQG�E\�PHQX�VHOHFWLRQ�LQ�9��[��)LUVW��WKH�LQVWUXFWLRQV�IRU
DFFHVVLQJ�9����

7KH�IRUPDW�IRU�HDFK�RI�WKH�FRPPDQGV�IROORZV��7KH�ORZHU�FDVH�OHWWHU��G��ZLOO�LQGLFDWH�WKH�GULYH�QXPEHU�
,WHPV�LQ�EUDFNHWV�DUH�RSWLRQDO�

&$//�/,1.��813527��G��ILOHQDPH���³�ZLOO�XQSURWHFW��ILOHQDPH�

&$//�/,1.��3527��G��ILOHQDPH���³�ZLOO�SURWHFW��ILOHQDPH�

&$//�/,1.��)5(1$0��G��ROG�ILOHQDPH���QHZ�ILOHQDPH���³�UHQDPHV��ROG�ILOHQDPH��DV��QHZ�ILOHQDPH�

&$//�/,1.��'5(1$0��G��QHZ�GLVNQDPH���³�ZLOO�UHQDPH�D�GLVN

&$//�/,1.��7(67��G>��SULQWHU�QDPH�@��³�ZLOO�WHVW�WKH�GLVN��:LOO�RXWSXW�WR�VFUHHQ��RU�SULQWHU�LI�VSHFLILHG

&$//�/,1.��&$7��G>��SULQWHU� QDPH�@��³�ZLOO� FDWDORJ� WKH�GLVN��:LOO� RXWSXW� WR� VFUHHQ�� RU�SULQWHU� LI
VSHFLILHG��3UHVV�DQ\�NH\�WR�SDXVH�DQG�UHVXPH�

&$//� /,1.��,1,7��G��GLVN� QDPH���VLGHV�GHQVLW\��YHULI\"�>�WUDFNV@��� :LOO� LQLWLDOL]H� GLVN�� &DQ� VSHFLI\
QXPEHU�RI�VLGHV��DQG�WKH�GHQVLW\��� VLQJOH��� GRXEOH���,I��YHULI\"�� ��9��WKHQ�LW�ZLOO�YHULI\�WKH�VHFWRUV��,I
QXPEHU�RI�WUDFNV�LV�QRW�VSHFLILHG��WKHQ�LW�ZLOO�DVVXPH����WUDFNV�
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1RZ�IRU�LQVWUXFWLRQV�RQ�9HUVLRQ�����

7KHUH�DUH�VHYHUDO�ZD\V�WR�DFFHVV�'0���9�����7KH�HDVLHVW�LV�WR�SUHVV�CTRL D�LQ�FRPPDQG�PRGH��$QRWKHU
ZD\�LV�WR�W\SH�&$//�/,1.��'0������%RWK�EULQJ�XS�D�PHQX�RI�

���),/(�87,/,7<
���',6.�&$7$/2*
���',6.�5(1$0(
���',6.�,1,7,$/,=(
���',6.�7(67
���72**/(�35,17(5
���5(7851�72�%$6,&

3UHVV�WKH�QXPEHU�RI�\RXU�FKRLFH��)LOH�XWLOLW\�DOORZV�\RX�WR�GHOHWH��UHQDPH��XQSURWHFW��DQG�SURWHFW�ILOHV�
7RJJOH�SULQWHU�ZLOO�DOORZ�\RX�WR�HQWHU�D�SULQWHU�QDPH��7KH�RXWSXW�IURP�WKH�FDWDORJ�GLVN�DQG�GLVN�WHVW
RSWLRQV�ZLOO�QRZ�EH�GLUHFWHG�WR�WKH�SULQWHU�DV�ZHOO�DV�WKH�VFUHHQ��3UHVV�WRJJOH�SULQWHU�DJDLQ�WR�JR�WR�VFUHHQ
RQO\��6HH�WKH�WH[W�EHORZ�IRU�GHWDLOV�RI�WKH�RWKHU�RSWLRQV�

7KH�RWKHU�ZD\�WR�DFFHVV�'0���9����LV�E\�&$//�/,1.V�WKDW�GLUHFWO\�DFFHVV�WKH�VSHFLILF�DUHD�QHHGHG�
E\SDVVLQJ� WKH� PHQX�� :KHQ� WKH� SURJUDP� DVNV� IRU� �'5,9("�� SUHVV� D� QXPEHU� IURP� �� WKURXJK� ��
([SODQDWLRQV�IRU�WKH�FRPPDQGV�IROORZ�

)LOH�XWLOLW\�³�&$//�/,1.��),/���³�$VNV�IRU�GULYH�QXPEHU�DQG�ILOHQDPH��,W�WKHQ�VHDUFKHV�WKH�GLVN�IRU�WKH
ILOH�DQG�SULQWV�WKH�GLUHFWRU\�LQIRUPDWLRQ�RQ�WKH�VFUHHQ��,Q�WKH�&�ILHOG��HQWHU�1�IRU�QR�RSHUDWLRQ�RU�'�IRU
GHOHWH�ILOH��,Q�WKH�ILOHQDPH�ILHOG��HQWHU�D�QHZ�ILOHQDPH�WR�UHQDPH�WKH�ILOH��,Q�WKH�3�ILHOG��HQWHU�3�WR�SURWHFW
RU�8�WR�XQSURWHFW��FCTN S�DQG�FCTN D�DUH�DFWLYH��2Q�SUHVVLQJ�ENTER��DOO�FRPPDQGV�ZLOO�EH�FDUULHG�RXW
DQG�WKH�XVHU�ZLOO�EH�UHWXUQHG�WR�%DVLF�

'LVN�&DWDORJ�³�&$//�/,1.��&$7���³�$VNV�IRU�GULYH�QXPEHU��3UHVV�DQ\�NH\�WR�SDXVH�DQG�UHVXPH�WKH
OLVWLQJ��3UHVV�FCTN 4�WR�EUHDN�RXW�RI�WKH�FDWDORJ��7KH��1XPE��ILHOG�RQ�WKH�VHFRQG�OLQH�GLVSOD\V�WKH�WRWDO
QXPEHU�RI�ILOHV�SUHVHQW�RQ�WKH�GLVN�

'LVN�5HQDPH�³�&$//�/,1.��'5(1$0���³�$VNV�IRU�GULYH�QXPEHU�DQG�QHZ�GLVNQDPH��WKHQ�UHQDPHV
WKH�GLVN�

'LVN�,QLW�³�&$//�/,1.��,1,7���³�(QWHU�WKH�GULYH�QXPEHU�DQG�GLVN�QDPH��7KHQ�HQWHU�WKH�QXPEHU�RI
VLGHV����RU�����WKH�GHQVLW\��6�RU�'���DQG��9(5,)<"���<�RU�1��ZLWKRXW�SUHVVLQJ�ENTER��3UHVV�FCTN E�WR�JR
XS�D�ILHOG��,I�\RX�HQWHU�<�IRU�YHULI\��'0���ZLOO�FKHFN�HYHU\�VHFWRU�WR�PDNH�VXUH�LW�LV�RND\�

'LVN�7HVW�³�&$//�/,1.��7(67���³�$VNV�IRU�GULYH�QXPEHU��,I�\RX�SUHVV�ENTER�ZLWKRXW�HQWHULQJ�D
GHYLFH�QDPH�WKH�WHVW�UHSRUW�ZLOO�JR�WR�VFUHHQ�RQO\��7KH�WHVW�LV�D�UHDG�RQO\��QRQ�GHVWUXFWLYH�WHVW�
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+HUH�DUH�PRUH�FRPSOHWH�LQVWUXFWLRQV�IRU�DFFHVVLQJ�9�����8VHUV�RI�9����PD\�DOVR�ILQG�WKLV�VHFWLRQ�XVHIXO�

8QSURWHFW�D�ILOH�³�&$//�/,1.��813527��G��ILOHQDPH���³�6HDUFKHV�'6.G�IRU�ILOHQDPH��WKHQ�XQSURWHFWV
LW�

3URWHFW�D�ILOH�³�&$//�/,1.��3527��G��ILOHQDPH���³�6HDUFKHV�'6.G�IRU�ILOHQDPH��WKHQ�SURWHFWV�LW�

5HQDPH�D�ILOH�³�&$//�/,1.��)5(1$0��G��ROG�ILOHQDPH���QHZ�ILOHQDPH���³�6HDUFKHV�'6.G�IRU�ROG
ILOHQDPH��DQG�UHQDPHV�LW�DV�QHZ�ILOHQDPH��%HIRUH�LW�UHQDPHV�LW��LW�VHDUFKHV�WKH�GLVN�IRU�WKH�QHZ�ILOHQDPH�
,I�LW�LV�SUHVHQW��LW�ZLOO�JLYH�DQ�,�2�HUURU�

5HQDPH�D�GLVN�³�&$//�/,1.��'5(1$0��G��QHZ�GLVNQDPH���³�5HQDPHV�WKH�GLVN�LQ�'6.G�DV�QHZ
GLVNQDPH�

7HVW�D�GLVN�³�&$//�/,1.��7(67��G>��SULQWHU�QDPH�@��³�7HVWV�HYHU\�VHFWRU�RQ�'6.G��,I�LW�ILQGV�D�EDG
VHFWRU��LW�ZLOO�SULQW�RXW�WKH�VHFWRU�QXPEHU�WR�WKH�VFUHHQ��$W�WKH�HQG��LW�ZLOO�SULQW��727$/�(55256�
;;;;���,I�WKHUH�DUH�QR�HUURUV��LW�ZLOO�QRW�SULQW�D�QXPEHU��MXVW��727$/�(55256����7KH�SULQWHU�QDPH�LV
RSWLRQDO��,I�VSHFLILHG��LW�ZLOO�SULQW�DOO�WHVW�RXWSXW�ERWK�WR�WKH�VFUHHQ�DQG�WKH�SULQWHU�

&DWDORJ�D�GLVN�³�&$//�/,1.��&$7��G>��SULQWHU�QDPH�@��³�6FDQV�WKH�GLVN�LQ�'6.G��DQG�SULQWV�WKH�FDWDORJ
WR�WKH�VFUHHQ��3UHVV�DQ\�NH\�WR�SDXVH�DQG�UHVXPH��7KH�SULQWHU�QDPH�LV�RSWLRQDO��,I�VSHFLILHG��LW�ZLOO�SULQW
RXW�WKH�FDWDORJ�ERWK�WR�WKH�VFUHHQ�DQG�WR�WKH�SULQWHU�

,QLWLDOL]H�D�GLVN�³�&$//�/,1.��,1,7��G��GLVN�QDPH����VLGHV�GHQVLW\��YHULI\"�>�WUDFNV@��³�:LOO�LQLWLDOL]H
WKH�GLVN�LQ�'6.G�ZLWK�WKH�GLVN�QDPH��ZLWK���VLGHV��DQG�GHQVLW\��� VLQJOH��� GRXEOH���,I��YHULI\"�� ����WKHQ
ZLOO�QRW�YHULI\�VHFWRUV��,I��YHULI\"�� ��9��WKHQ�ZLOO�YHULI\�VHFWRUV��7KH�QXPEHU�RI�WUDFNV�LV�RSWLRQDO��,I�QRW
VSHFLILHG��ZLOO�DVVXPH����WUDFNV�

,I�\RX�KDYH�DQ\�TXHVWLRQV�DERXW�WKLV�SURJUDP��SOHDVH�ZULWH�RU�FDOO�PH��,I�\RX�KDYH�FRPH�XS�ZLWK�XSGDWHV
WR�WKH�SURJUDP��SOHDVH�VHQG�WKH�XSGDWHG�ILOHV�WR�PH�DQG�,�ZLOO�GLVWULEXWH�LW��ZLWK�FUHGLW�WR�\RX�

,03257$17�127(�5(*$5',1*�'28%/(�'(16,7<�,1,7,$/,=$7,21���7KH�;%DVLF�YHUVLRQ�ZLOO
QRW�LQLWLDOL]H�GRXEOH�GHQVLW\�RQ�D�&RU&RPS�GLVN�FRQWUROOHU�FDUG��,I�DQ\RQH�FDQ�ILJXUH�RXW�KRZ�WR�JHW�WKH
;%�YHUVLRQ�RI�'0���WR�LQLWLDOL]H�LQ�GRXEOH�GHQVLW\��3/($6(�/(7�0(�.12:�
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$&.12:/('*0(176��,�ZRXOG�OLNH�WR�WKDQN�WKH�IROORZLQJ�SHRSOH�ZKR�KHOSHG�PH�ZLWK�'LVN�0DQDJHU
���9HUVLRQ�����

-��3HWHU�+RGGLH��ZKR�SURYLGHG�PH�ZLWK�D�FRS\�RI�WKH�7,�GLVN�FRQWUROOHU�PDQXDO��ZKLFK�HQDEOHG�PH�WR�VDYH
TXLWH�D�ELW�RI�PHPRU\�LQ�'0���

'�5��)XGJH��ZKR�ZDV�DOZD\V�WKHUH�WR�WHVW�FRSLHV�RI�'0����DQG�ZKR�DOZD\V�OHQW�DQ�HDU�GXULQJ�P\�WU\LQJ
WLPHV�ZLWK�WKLV�SURJUDP��&UDLJ�0LOOHU��0*���ZKR�ZDV�DOZD\V�ZLOOLQJ�WR�DQVZHU�P\�HYHU\�TXHVWLRQ�DERXW
RXU�OLWWOH�FRPSXWHU��DQG�LQ�GRLQJ�VR��SURYLGHG�LPPHQVH�WHFKQLFDO�KHOS�LQ�WKH�FUHDWLRQ�RI�'0���9���

.HQ�:RRGFRFN��ZKR�ZURWH�WKH�URXWLQH�WR�H[LW�IURP�WKH�FDWDORJ�DQG�WHVW�GLVN�URXWLQHV�ZLWK�WKH�)&71���NH\�

'DYH�3HGHQ��ZKR�KDV�VHQW�PH�XQFRXQWDEOH�ILOHV��JDYH�PH�VXJJHVWLRQV�IRU�'0����DQG�ZKR�KDV�DOZD\V
PDQDJHG�WR�FKHHU�PH�XS�ZKHQHYHU�,
P�GRZQ�

*OHQ�3HGHUVHQ��ZKR��ZLWKLQ�D�PHUH�WZR�GD\V��EHWD�WHVWHG�DOO�IXQFWLRQV�RI�'0���9�����+H�LV�DOVR�WKH�RQO\
SHUVRQ�ZKR�KDV�EHHQ�DEOH�WR�JLYH�PH�UHSRUWV�RQ�FRPSDWLELOLW\�ZLWK�WKH�0\DUF�FRQWUROOHU�

/DVW��EXW�QRW�OHDVW��'HDQ�0LWFKHOO��ZKR�SUREDEO\�JDYH�PH�WKH�IXOOHVW�UHSRUW�RQ�WKH�WHVW�FRS\�RI�'0���9���
RI�DOO�WKH�SHRSOH�,�VHQW�LW�WR��+H�JDYH�PH�PDQ\�VXJJHVWLRQV��PRVW�RI�ZKLFK�DUH�QRZ�SUHVHQW�LQ�'0���9����

,03529(0(176

9HUVLRQ�����³�KDV�D�IDVWHU�;%�ORDGHU�WKDW�ORDGV�'0���LV����VHFRQGV��LQVWHDG�RI����VHFRQGV�LQ�9����9HUVLRQ
����IL[HV�WKH�EXJ�ZLWK�DFFHVVLQJ�WKH�56����FDUG�DQG�WKH�WKHUPDO�SULQWHU��9HUVLRQ�����FDWDORJV�D�GLVN����
IDVWHU�WKDQ�9����

9HUVLRQ�������OHWV�WKH�XVHU�DFFHVV�'LVN�0DQDJHU����E\�RQH�NH\SUHVV��DOORZLQJ�IDVWHU�HQWHULQJ�RI�FRPPDQGV�
$OVR�KDV�DOO�WKH�LPSURYHPHQWV�RI�9HUVLRQ�����

9HUVLRQ�������IL[HV�WZR�PDMRU�EXJV�UHVLGHQW�LQ�9HUVLRQ������+DV�D�IDVWHU�;%�/2$'�SURJUDP��GLVSOD\V�WKH
WRWDO�QXPEHU�RI�ILOHV�RQ�GLVN�ZKHQ�FDWDORJLQJ�D�GLVN��FKHFNV�IRU�LOOHJDO�ILOH�QDPHV��VSDFH�RU�SHULRG���DQG
LV������FRPSDWLEOH�ZLWK�WKH�0\DUF�GLVN�FRQWUROOHU�

3(5621$/�127(��,�KDYH�KDG�WR�GHOHWH�WKH�FRQVROH�EDVLF�YHUVLRQ�RI�'0���LQ�9�����GXH�WR�SUREOHPV
LQWHUIDFLQJ�ZLWK�%DVLF
V�HUURU�URXWLQHV��,I�DQ\RQH�RXW�WKHUH�XVHV�WKH�FRQVROH�EDVLF�YHUVLRQ��SOHDVH�OHW�PH
NQRZ�DQG�,�ZLOO�FRQWLQXH�ZRUNLQJ�RQ�LW�
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Disk 48. Contents of file XBDM99

*******************************************************
* DISK MANAGER 99. Extended Basic version             *
* For use with the Extended Basic cartridge           *
* Will allow you to access many disk-related functions*
* with a CALL LINK statement. (C) 1985,86 by Mike Dodd*
* Version 2.1 - Revision dates: V1.0 - 85.1115        *
*                               V1.1 - 86.0328        *
*                               V2.0 - 86.0810        *
*                               V2.1 - 86.1202        *
*******************************************************
* This program is fairware. Please copy it for your   *
* friends, but please do not alter the program. Also, *
* please copy the source code. Although the people you*
* give it to may not be interested, they many give it *
* to someone who is                                   *
*******************************************************
* If you like this program, and think it is worth     *
* paying for, please send whatever you think it is    *
* worth to:                                           *
* MIKE DODD                                           *
* 116 RICHARDS DRIVE                                  *
* OLIVER SPRINGS, TENN 37840 USA                      *
* (615)435-1667                                       *
*******************************************************
* IMPORTANT----SAVE THIS FILE AS XBDM99
*
* DEFINITION STATEMENTS
       DEF  FIL,DM99,DRENAM
       DEF  TEST,CAT,INIT
* REFERENCE EQUATES
VMBW   EQU  >2024
VMBR   EQU  >202C
STRREF EQU  >2014
NUMREF EQU  >200C
ERR    EQU  >2034
KSCAN  EQU  >201C
VSBR   EQU  >2028
VSBW   EQU  >2020
ERRMF  EQU  >C556        MEMORY FULL
ERRFE  EQU  >C5B5        FILE ERROR
* IMPORTANT: MUST CHANGE FOLLOWING ADDRESS TO >0800 IF
* USING WITH CONSOLE BASIC
PAB    EQU  >0968
DNTBUF EQU  >096A        BUFFER FOR INITIALIZE DISK.
       COPY "DSK2.DM99-1"
       COPY "DSK2.DM99-2"
* IMPORTANT: MUST CHANGE ERROR HANDLING ROUTINE IF
* USING WITH CONSOLE BASIC
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IOERR2 MOV  R3,@>83EC    GPLWS R6
       LWPI >83E0
       B    @>60
* GPLLNK - by MILLLERS GRAPHICS
* MODIFIED BY MIKE DODD TO REDUCE # OF LABELS
* TOTAL: 70 BYTES
GPLLNK DATA GLNKWS       R7
       DATA GLINK1       R8
       DATA GLINK2       R9  WHERE GPL RETURNS TO US
       DATA >176C        R10 GROM ADDR FOR XML OPCODE
       DATA >50          R11  WHERE PUTSTK ADDR RESIDES
GLNKWS EQU  $->18
       BSS  8            R12-R15
GLINK1 MOV  *R11,@>83E8  PUTSTK ADDR IN GPLWS R4
       MOV  *R14+,@>83EC GPL ROUTINE ADDR IN GPLWS R6
       MOV  @>200E,R12   SAVE VALUE AT >200E
       MOV  R9,@>200E    PUT XMLRTN ADDR IN >200E
       LWPI >83E0
       BL   *R4          SAVE GROM ADDRESS
       MOV  @GLNKWS+20,@>8302(R4) PUSH XML ADD ON STACK
       INCT @>8373       ADJUST STACK POINTER
       B    @>60         GOTO GPL INTERPRETER
GLINK2 MOV  @>166C,R4    GET GETSTK POINTER
       BL   *R4          RESTORE GROM ADDRESS
       LWPI GLNKWS
       MOV  R12,@>200E   RESTORE >200E
       RTWP              ALL DONE - RETURN TO CALLER
* DSRLNK - by MILLERS GRAPHICS
* MODIFIED BY MIKE DODD TO REDUCE # OF LABELS
* REQUIRES GPLLNK
* WILL ACCESS CS1 AND CS2
* TOTAL - 186 BYTES, INCLUDING DSRLNK AND MG'S GPLLNK
*         116 BYTES, NOT INCLUDING MG'S GPLLNK
DSRLNK DATA DSRWS,DLINK1
DSRWS  EQU  $
DLINK1 MOV  R12,R12
       JNE  DLINK3
       LWPI GPLWS
       MOV  @>50,R4
       BL   *R4
       LI   R4,>11
       MOVB R4,@>402(R13)
       JMP  DLINK2
       DATA 0
       DATA 0,0,0
DLINK2 MOVB @>83E9,@>402(R13)
       MOV  @>166C,R5
       MOVB *R13,@DLINK5
       INCT @DLINK4
       BL   *R5
       LWPI DSRWS
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       LI   R12,>2000
DLINK3 INC  R14
       MOVB *R14+,@>836D
       MOV  @>8356,R3
       AI   R3,-8
       BLWP @GPLLNK
DLINK4 BYTE >03
DLINK5 BYTE >00
       MOVB @DSRWS+7,@>8C02
       MOVB R3,@>8C02
       SZCB R12,R15
       MOVB @>8800,R3
       SRL  R3,5
       MOVB R3,*R13
       JNE  DLINK6
       COC  @>837C,R12
       JNE  DLINK7
DLINK6 SOCB R12,R15
DLINK7 RTWP
       AORG >2002        FIX FFA POINTER SO THAT CHKKEY DOESN'T CLR ISR LINK
       DATA >24F6
       AORG >83C4
       DATA PTITLE
       END
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Disk 49. More Games

9HUVLRQ� $XWKRU��-RKQ�%HKQNH��RWKHUV
5HTXLUHV��;% /DQJXDJH��;%��$/ 8SGDWHG����������

$�FROOHFWLRQ�RI�JDPHV�LQFOXGLQJ�%R[LQJ��0LVVLOH�&RPPDQG��DQG�5DW�5DFH��$OVR�WZR�GLIIHUHQW�ERZOLQJ
SURJUDPV�DQG�DQ�DVVHPEO\�ODQJXDJH�YDULDWLRQ�RI�3DF�0DQ�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-49
Sectors total           = 360
Sectors used            = 337
Sectors available       = 21
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00b -README       4 DIS/VAR 80   >166 002 >00c 001
002 >002 BOWLING1     49 INT/VAR254   >022 048
003 >00a BOWLING2     18 PROGRAM      >155 017
004 >005 BOXING       34 PROGRAM      >0af 033
005 >007 BUZZARD      66 DIS/FIX 80   >0e9 065
006 >003 M            37 INT/VAR 80   >052 036
007 >006 MISSILE      26 PROGRAM      >0d0 025
008 >004 MONOPOLY     58 INT/VAR254   >076 057
009 >008 RAT/RACE     42 PROGRAM      >12a 041
010 >009 SCROLL        3 DIS/FIX 80   >153 002
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Disk 49. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�6RIWZDUH�'LVN����

0RUH�*DPHV

%2:/,1*�� DQG�%2:/,1*���7ZR� GLIIHUHQW� ERZOLQJ� JDPHV� LQ�([WHQGHG�%$6,&��9DU\LQJ� OHYHOV� RI
FRPSOH[LW\�

%2;,1*��,QWHUHVWLQJ�JUDSKLF�JDPH�LQ�([WHQGHG�%$6,&��%\�-RKQ�%HKQNH

%8==$5'��*UHDW�DVVHPEO\�JDPHV��/RDGV�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ���

0��'DWD�ILOH�IRU�0RQRSRO\�

021232/<��([WHQGHG�%$6,&�YHUVLRQ�RI�0RQRSRO\��1RW�YHU\�IDVW�EXW�YHU\�FRPSOHWH�

0,66,/(��0LVVLOH�&RPPDQG�LQ�([WHQGHG�%$6,&��%\�-RKQ�%HKQNH�

5$7�5$&(��%HWWLQJ�JDPH�ZLWK�DPXVLQJ�JUDSKLFV�E\�-RKQ�%HKQNH��([WHQGHG�%$6,&�

6&52//��$VVHPEO\�VXSSRUW�IRU�5$7�5$&(�

1RWHV�FRPSLOHG�E\�-��3HWHU�+RGGLH�
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Disk 50. RAG Assembler

9HUVLRQ����� $XWKRU��$UW�*UHHQH
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG��������

$�FRPSOHWH�0$&52�DVVHPEOHU�IRU�WKH�7,��$OORZV�\RX�WR�EXLOG�DQG�XVH�FRPSOH[�PDFURV�IRU�XVH�LQ�\RXU
DVVHPEO\�ODQJXDJH�SURJUDPV��&RPHV�ZLWK�WHUPLQDO�HPXODWRU�DQG�GLVN�FDWDORJHU�SURJUDPV�DV�H[DPSOHV�
7KLV�LV�WKH�DVVHPEOHU�WKDW�7,�VKRXOG�KDYH�ZULWWHQ�

dskdir. v2.0. 12-dec-96
Disk name               = RAGASM7-1
Sectors total           = 360
Sectors used            = 312
Sectors available       = 46
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 ASMMREF      66 DIS/VAR 80   >022 065
002 >003 ASMMREF1     44 DIS/VAR 80   >063 043
003 >004 ASMUSER      82 DIS/VAR 80   >08e 081
004 >005 ASMV7         8 DIS/VAR 80   >0df 007
005 >006 LOAD          3 PROGRAM      >0e6 002
006 >007 RAGASM       32 PROGRAM      >0e8 031
007 >008 RAGASN       33 PROGRAM      >107 032
008 >009 RAGINSASM    16 PROGRAM      >127 015
009 >00a RAGMAC       25 DIS/VAR 80   >136 024
010 >00b XRAGINSASM    3 PROGRAM      >14e 002
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Disk 50. Contents of file ASMMREF

5$*�62)7:$5(

7,�����$�0$&52�$66(0%/(5

9HUVLRQ��

0$&52�'(6&5,37,216�$1'�0$&52�:5,7,1*

&217(176

0$&52�'(6&5,37,216

%( %UDQFK�(TXDO
%((3 ,VVXH�$FFHSW�7RQH
%1( %UDQFK�1RW�(TXDO
&$// &DOO�6XEURXWLQH
&/26( &ORVH�D�'&%
'&% 'HILQH�'DWD�&RQWURO�%ORFN
*(7 *HW�1H[W�5HFRUG
+21. ,VVXH�5HMHFW�7RQH
,) ,I�:RUG�-XPS
,)% ,I�%\WH�-XPS
,)6: ,I�6ZLWFK�-XPS
,1387 *HW�.H\ERDUG�,QSXW
/'% /RDG�%\WH
029%/ 0RYH�%\WHV�/RQJ
23(1 2SHQ�D�'&%
3$% 'HILQH�3HULSKHUDO�$FFHVV�%ORFN
3$%(48 1DPH�3$%�)LHOGV
35,17 6FUHHQ�'LVSOD\
387 3XW�5HFRUG
5&$// &DOO�6XEURXWLQH
6&% 'HILQH�6FUHHQ�&RQWURO�%ORFN
6(76: 6HW�6ZLWFK
6(79 6HW�9'3�$GGUHVV

'(9(/23,1*�0$&526

7KLV�PDQXDO�DQG�WKH�7,�����$�0DFUR�$VVHPEOHU�SURJUDP�DUH�FRS\ULJKW��F�������E\�5$*�62)7:$5(�

6HSWHPEHU�����
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MACRO DESCRIPTIONS

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKH�XVH�RI�WKH�PDFURV�LQ�WKH�5$*0$&�PDFUR�OLEUDU\��7KHUH�DUH�WKUHH
FODVVHV�RI�PDFURV�LQ�WKLV�OLEUDU\��)LUVW��JHQHUDO�SXUSRVH�PDFURV�

>ODEHO@�%(�JDG %UDQFK�(TXDO
>ODEHO@�%1(�JDG %UDQFK�1RW�(TXDO
>ODEHO@�&$//�JDG�S��S��S��S� &DOO�6XEURXWLQH
>ODEHO@�,)�JDV�UHORS�JDG�WDUJHW ,)�ZRUG
>ODEHO@�,)%�JDV�UHORS�JDG�WDUJHW ,)�%\WH
>ODEHO@�,)6:�JDV�^21_2))`�WDUJHW ,)�6ZLWFK
>ODEHO@�/'%�JDV�ZDG /RDG�%\WH
>ODEHO@�029%/�JDV�JDG�OHQJWK 029H�%\WHV�/RQJ
>ODEHO@�5&$//�JDG�5� S��5� S��5� S� &DOO�6XEURXWLQH
>ODEHO@�6(76:�JDG�^21_2))` 6HW�6ZLWFK
>ODEHO@�6(79�JDV>�ZDG@>�123@ 6(7�9GS�DGGUHVV

6HFRQG��PDFURV�WKDW�LQYRNH�WKH�VXEURXWLQHV�SURYLGHG�DV�SDUW�RI�WKLV�SDFNDJH��1RWH��7KH�WZR�PRGXOHV
65&5$*,2�DQG�65&5$*',6�PXVW�EH�VHSDUDWHO\�DVVHPEOHG�DQG�PXVW�EH�ORDGHG�ZLWK�\RXU�SURJUDP��7KH
PDFURV�WKDW�FDOO�VXEURXWLQHV�LQ�WKHVH�WZR�PRGXOHV�DUH�

>ODEHO@�%((3�>:$,7_12:$,7@ ,VVXH�DFFHSW�WRQH
>ODEHO@�+21.�>:$,7_12:$,7@ ,VVXH�UHMHFW�WRQH
>ODEHO@�*(7�JDG�JDU *(7�UHFRUG
>ODEHO@�,1387�JDV�OHQJWK�EDFN�H[LW ,1387�IURP�NH\ERDUG
>ODEHO@�387�JDG�JDU 387�UHFRUG
>ODEHO@�35,17�JDV>�JDU@ 35,17�WR�VFUHHQ
>ODEHO@�23(1�JDG 23(1�'&%
>ODEHO@�&/26(�JDG &/26(�'&%

7KLUG��PDFURV�XVHG�WR�DVVHPEOH�FRQWURO�EORFNV�

>ODEHO@�'&%�>3$% �(1' �(55 @ 'DWD�&RQWURO�%ORFN
>ODEHO@�3$%�>5/ �%8 �62 �)' � 'HILQH�3$%
�^9$_),`�^',_,1`�^6(�5(`�
�^,13_28_$3_83`@
>ODEHO@�6&%�>723 �%27 �/(1 �62 � 6FUHHQ�&RQWURO�%ORFN
�,13 �7(�35�63�6,�6&�
�50�0/@
SUHIL[�3$%(48�EDVH�3$%�QDPH /DEHOV�IRU�3$%�ILHOGV
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%(�³�%UDQFK�(TXDO

[label] BE destination [comment]

&DXVHV�D�EUDQFK�WR�WKH�GHVWLQDWLRQ�LI�WKH�(4�VWDWXV�LV�VHW��7KH�GHVWLQDWLRQ�RSHUDQG�LV�FRGHG�DV�D�JHQHUDO
DGGUHVV�

([DPSOHV�

BE @GOOD
TEST BE *R8

%((3�³�,VVXH�$FFHSW�7RQH

[label] BEEP [WAIT|NOWAIT]

&DOOV�WKH�5$*%(3�HQWU\�LQ�5$*',6�WR�LVVXH�WKH�DFFHSW�WRQH�YLD�*3/��DQG�RSWLRQDOO\�ZDLWV�WLOO�WKH�WRQH
ILQLVKHV�

([DPSOHV�

BEEP WAIT
GOOD BEEP NOWAIT

BEEP

%1(�³�%UDQFK�1RW�(TXDO

[label] BNE destination [comment]

&DXVHV�D�EUDQFK�WR�WKH�GHVWLQDWLRQ�LI�WKH�(4�VWDWXV�LV�QRW�VHW��7KH�GHVWLQDWLRQ�RSHUDQG�LV�FRGHG�DV�D
JHQHUDO�DGGUHVV�

([DPSOHV�

BNE @GOOD
TEST BNE *R8
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&$//�³�&DOO�6XEURXWLQH

[label] CALL destination,p1,p2,p3,p4 [comment]

&DXVHV�D�%/:3�WR�WKH�GHVWLQDWLRQ�VXEURXWLQH�DQG�JHQHUDWHV�D�SDUDPHWHU�OLVW�IROORZLQJ�WKH�%/:3�IRU�WKH
SDUDPHWHUV��S���WR��S����$OO�SDUDPHWHUV�DUH�RSWLRQDO�DQG�'$7$�VWDWHPHQWV�DUH�JHQHUDWHG�RQO\�IRU�DV�PDQ\
SDUDPHWHUV�DV�DUH�VSHFLILHG�

([DPSOHV�

CALL @DSRLNK,8
CSUB1 CALL @SUB1,PARM1,PARM2,PARM3

&/26(�³�&ORVH�D�'DWD�&RQWURO�%ORFN

[label] CLOSE gad

&DOOV�5$*&/2�LQ�5$*,2�WR�WHUPLQDWH�SURFHVVLQJ�RI�D�ILOH��7KH�DGGUHVV�RI�WKH�'&%���JDG���LV�VSHFLILHG�DV
D�JHQHUDO�DGGUHVV��&ORVLQJ�D�'&%�WKDW�LV�QRW�RSHQ�KDV�QR�HIIHFW�

([DPSOHV�

DONE CLOSE @OUTPUT
CLOSE *R8

'&%�³�'HILQH�'DWD�&RQWURO�%ORFN

[label] DCB PAB=,END=,ERR=

$VVHPEOHV�D�'DWD�&RQWURO�%ORFN� IRU� WKH�XVH�RI�23(1��&/26(��*(7�DQG�387�FDOOV� WR� WKH�5$*,2
VXEURXWLQH�SDFNDJH��3$% �VSHFLILHV�WKH�9'3�DGGUHVV�WR�ZKLFK�WKH�3$%�LV�ZULWWHQ��(1' �VSHFLILHV�WKH
ODEHO�RI�WKH�URXWLQH�ZKLFK�LV�WUDQVIHUUHG�WR�ZKHQ�HQG�RI�ILOH�LV�UHDG��(55 �VSHFLILHV�WKH�ODEHO�RI�WKH�URXWLQH
ZKLFK�LV�WUDQVIHUUHG�WR�LI�DQ�HUURU�RFFXUV�GXULQJ�ILOH�SURFHVVLQJ��3$% ��(1' �DQG�(55 �DUH�DOO�RSWLRQDO
DQG�PD\�EH�VSHFLILHG�LQ�DQ\�RUGHU��7KH�'&%�PXVW�EH�IROORZHG�LQ�&38�5$0�E\�WKH�3$%�IRU�WKH�ILOH��$�IXOO
GHVFULSWLRQ�RI�WKH�'&%�ILHOGV�LV�JLYHQ�LQ�WKH�VRXUFH�RI�5$*,2�

([DPSOHV�

INPUT DCB PAB=>0C00,END=EOFIN
PAB BU=>380,INP,FD=DSK1.INPUT

OUTPUT DCB PAB=>0C20,ERR=ERROUT
PAB BU=>400,RL=80,VA,DI,OU

127(�WKDW�WKH�'&%�VKRXOG�EH�FORVHG�DIWHU�DQ�HQG�RI�ILOH�RU�D�ILOH�HUURU��RWKHUZLVH�LW�FDQQRW�EH�UHXVHG���$Q
DOWHUQDWLYH�WR�FORVLQJ�WKH�'&%�LV�WR�]HUR�WKH�ILUVW�ZRUG�RI�WKH�'&%��
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*(7�³�*HW�1H[W�5HFRUG

[label] GET gad,gar

&DOOV�WKH�5$**(7�HQWU\�LQ�5$*,2�WR�JHW�WKH�QH[W�VHTXHQWLDO�UHFRUG�IURP�WKH�ILOH�GHILQHG�E\�WKH�'&%
�JDG���7KH�UHFRUG�LV�UHWXUQHG�LQ�WKH�DUHD�GHVLJQDWHG�E\��JDU���%RWK��JDG��DQG��JDU��DUH�FRGHG�DV�JHQHUDO
DGGUHVVHV�

([DPSOHV�

NXTREC GET @INDCB,@INREC
GET @INDCB,R5 R5->RECORD AREA

+21.�³�,VVXH�5HMHFW�7RQH

[label] HONK [WAIT|NOWAIT]

&DOOV�WKH�5$*+21�HQWU\�LQ�5$*',6�WR�LVVXH�WKH�UHMHFW�WRQH�YLD�*3/��DQG�RSWLRQDOO\�ZDLWV�WLOO�WKH�WRQH
ILQLVKHV�

([DPSOHV�

HONK WAIT
BAD HONK NOWAIT

,)�³�,)�:RUG�-XPS

[label] IF source,relop,destination,target [comment]

&RPSDUHV�WKH�ZRUG�DW��VRXUFH��WR�WKH�ZRUG�DW��GHVWLQDWLRQ��WKHQ�MXPSV�WR�ODEHO��WDUJHW��GHSHQGLQJ�XSRQ
WKH��UHORS���7KH�UHODWLRQDO�RSHUDWRU��UHORS��LV�DQ\�RI�WKH�MXPS�FRQGLWLRQV��L�H��(4�IRU�-(4��+�IRU�-+��HWF���
7KH�VRXUFH�DQG�GHVWLQDWLRQ�RSHUDQGV�DUH�FRGHG�DV�JHQHUDO�DGGUHVVHV��25�WKH�GHVWLQDWLRQ�PD\�EH�FRGHG�DV
D�OLWHUDO�YDOXH�DQG�WKH�VRXUFH�DV�D�UHJLVWHU�YDOXH��$�OLWHUDO�LV�ZULWWHQ�DV�DQ�HTXDOV�VLJQ�IROORZHG�E\�D�VHOI
GHILQLQJ�YDOXH��:KHQ�D�OLWHUDO�GHVWLQDWLRQ�LV�FRGHG��D�&,�LQVWUXFWLRQ�LV�JHQHUDWHG�

([DPSOHV�

IF @X,EQ,*R5+,EQUAL
TEST IF *R3,GT,@Y,GREAT

IF R4,EQ,=10,EQUAL R4 = 10?
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,)%���,)�%\WH�-XPS

[label] IFB source,relop,destination,target [comment]

&RPSDUHV�WKH�E\WH�DW��VRXUFH��WR�WKH�E\WH�DW��GHVWLQDWLRQ��WKHQ�MXPSV�WR�ODEHO��WDUJHW��GHSHQGLQJ�XSRQ�WKH
�UHORS���7KH�UHODWLRQDO�RSHUDWRU��UHORS��LV�DQ\�RI�WKH�MXPS�FRQGLWLRQV��L�H��(4�IRU�-(4��+�IRU�-+��HWF����7KH
VRXUFH�DQG�GHVWLQDWLRQ�RSHUDQGV�DUH�FRGHG�DV�JHQHUDO�DGGUHVVHV�

([DPSOHV�

IFB @X,EQ,*R5+,EQUAL
TEST IFB *R3,GT,@Y,GREAT

,)6:���,)�6ZLWFK�-XPS

[label] IFSW source,{ON|OFF},target [comment]

7HVWV�WKH�VZLWFK��VRXUFH��DQG�MXPSV�WR�ODEHO��WDUJHW��GHSHQGLQJ�XSRQ�ZKHWKHU�WKH�VZLWFK�LV�21�RU�2))�
7KH�VRXUFH�RSHUDQG�LV�FRGHG�DV�WKH�JHQHUDO�DGGUHVV�RI�WKH�VZLWFK�ZRUG��$�VZLWFK�LV�21�LI�WKH�YDOXH�RI�WKH
ZRUG�LV�QRQ�]HUR�DQG�LV�2))�LI�WKH�ZRUG�LV�]HUR��6ZLWFKHV�FDQ�EH�VHW�ZLWK�WKH�6(76:�PDFUR�GHVFULEHG
ODWHU�

([DPSOHV�

IFSW @SW1,ON,SW1ON
TEST IFSW *R3,OFF,SKIP

,1387�³�5HDG�,QSXW�IURP�.H\ERDUG

[label] INPUT gas,len,back

&DOOV�WKH�5$*.,1�HQWU\�LQ�5$*',6�WR�UHDG�GDWD�IURP�WKH�NH\ERDUG��7KH�LQSXW�FKDUDFWHUV�DUH�GLVSOD\HG
RQ�WKH�VFUHHQ�DV�GHILQHG�E\�WKH�6&%�GHVLJQDWHG�E\��JDV���D�JHQHUDO�DGGUHVV��7KH�PD[LPXP�OHQJWK�RI�WKH
LQSXW�LV�VSHFLILHG�E\��OHQ��ZKLFK�PD\�EH�D�JHQHUDO�DGGUHVV�RI�WKH�ZRUG�FRQWDLQLQJ�WKH�PD[LPXP�OHQJWK�
RU�PD\�EH�D�OLWHUDO�YDOXH��$�OLWHUDO�YDOXH�LV�DQ�HTXDOV�VLJQ�IROORZHG�E\�D�VHOI�GHILQHG�YDOXH��,I�FCTN 9
(BACK) �LV�SUHVVHG�D�WUDQVIHU�LV�PDGH�WR�WKH�ODEHO��EDFN���,I�WKH�6&%�LV�VSHFLILHG�DV�]HUR�WKHQ�WKH�6&%
VSHFLILHG�LQ�WKH�SUHYLRXV�FDOO�WR�5$*',6�LV�XVHG�

([DPSOHV�

GETKEY INPUT @SCB1,@LEN,BACK
INPUT @SCB2,=10,REDO
INPUT @0,=>10,BACK
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/'%�³�/RDG�%\WH

[label] LDB source,destination

/RDGV�WKH��VRXUFH��E\WH�DV�D�ZRUG�LQWR�WKH��GHVWLQDWLRQ��UHJLVWHU��7KH��VRXUFH��RSHUDQG�LV�VSHFLILHG�DV�D
JHQHUDO�DGGUHVV��7KH��GHVWLQDWLRQ��RSHUDQG�PXVW�EH�D�ZRUNVSDFH�UHJLVWHU�

([DPSOHV�

LOAD LDB @A,R1
LDB *R1+,R4

029%/�³�0RYH�%\WHV�/RQJ

[label] MOVBL source,destination,length [comment]

0RYHV�WKH�E\WHV�IURP��VRXUFH��WR��GHVWLQDWLRQ���7KH�QXPEHU�RI�E\WHV�PRYHG�LV�VSHFLILHG�E\��OHQJWK��ZKLFK
PD\�EH�WKH�JHQHUDO�DGGUHVV�RI�WKH�ZRUG�FRQWDLQLQJ�WKH�OHQJWK�RU�PD\�EH�D�OLWHUDO�OHQJWK��$�OLWHUDO�LV
ZULWWHQ�DV�DQ�HTXDOV�VLJQ�IROORZHG�E\�D�VHOI�GHILQLQJ�YDOXH��7KLV�PDFUR�JHQHUDWHV�D�ORRS�WR�PRYH�WKH�E\WHV�
7KH� �VRXUFH�� DQG� �GHVWLQDWLRQ�� RSHUDQGV�DUH� FRGHG�DV�JHQHUDO� DGGUHVVHV�� ,I� �VRXUFH�� LV� VSHFLILHG�DV�D
V\PEROLF�PHPRU\�UHIHUHQFH�WKHQ�5��LV�XVHG��,I��GHVWLQDWLRQ��LV�VSHFLILHG�DV�D�V\PEROLF�PHPRU\�UHIHUHQFH
WKHQ�5��LV�XVHG��,I��OHQJWK��LV�VSHFLILHG�DV�D�V\PEROLF�PHPRU\�UHIHUHQFH�RU�D�OLWHUDO�WKHQ�5��LV�XVHG�

([DPSOHV�

MOVBL @X,@Y,@LEN
MXY MOVBL @X,@Y,=32

MOVBL *R5+,*R7+,R3
MOVBL *R10,@X,=20

23(1���2SHQ�D�'DWD�&RQWURO�%ORFN

[label] OPEN gad

&DOOV�WKH�5$*23(�HQWU\�LQ�5$*,2�WR�SUHSDUH�D�ILOH�IRU�SURFHVVLQJ��7KH�DGGUHVV�RI�WKH�'&%���JDG���LV
VSHFLILHG�DV�D�JHQHUDO�DGGUHVV�

([DPSOHV�

OPEN1 OPEN @OUTPUT
OPEN *R8
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3$%���3HULSKHUDO�$FFHVV�%ORFN

[label] PAB [RL=,BU=,SO=,FD=,
{VA|FI},{DI|IN},{SE,RE},
{INP|OU|AP|UP}]

$VVHPEOHV�D�3HULSKHUDO�$FFHVV�%ORFN�LQ�&38�5$0�DV�GHILQHG�E\�WKH�RSHUDQGV��7KH�RSHUDQGV�PD\�RFFXU
LQ�DQ\�RUGHU��5/ �VSHFLILHV�WKH�UHFRUG�OHQJWK��%8 �VSHFLILHV�WKH�EXIIHU�DGGUHVV�LQ�9'3�5$0��62 
VSHFLILHV�WKH�VFUHHQ�RIIVHW�YDOXH��)' �VSHFLILHV�WKH�ILOH�GHYLFH�QDPH��7KH�UHFRUG�IRUPDW�LV�VSHFLILHG�DV
9$ULDEOH�RU�),[HG��7KH�GDWD�IRUPDW�LV�VSHFLILHG�DV�',VSOD\�RU�,1WHUQDO��7KH�DFFHVV�PRGH�LV�VSHFLILHG�DV
6(TXHQWLDO�RU�5(ODWLYH��7KH�SURFHVVLQJ�PRGH�LV�VSHFLILHG�DV�,13XW��28WSXW��$3SHQG�RU�83GDWH�

([DPSOHV�

FILE1 PAB BU=>0C00,INP,FD=DSK1.INPUT
FILE2 PAB BU=>0D00,OU,VA,RL=80

1RWH��7KH�ILOH�GHYLFH�QDPH�ILHOG�RI�WKH�3$%�LV�DOZD\V�DVVHPEOHG�DW�OHDVW����E\WHV�ORQJ�

3$%(48�³�1DPH�3$%�)LHOGV

prefix PABEQU base-PAB-name

*HQHUDWHV�QDPHV�IRU�WKH�3$%�ILHOGV��7KH�QDPHV�DUH�JHQHUDWHG�XVLQJ�WKH���WR���FKDUDFWHU��SUHIL[��IROORZHG
E\�D�WZR�FKDUDFWHU�ILHOG�QDPH��7KH�WZR�FKDUDFWHU�ILHOG�QDPHV�DUH�

23 3$%�RSHUDWLRQ�FRGH��E\WH�
)/ 3$%�IODJV�HUURU�FRGH�ILHOG��E\WH�
%8 9'3�EXIIHU�DGGUHVV��ZRUG�
5/ 5HFRUG�OHQJWK�ILOHG��E\WH�
&& &KDUDFWHU�FRXQW�ILHOG��E\WH�
51 5HFRUG�1XPEHU��ZRUG�
6/ 6DYH�/RDG�OHQJWK��ZRUG�
62 6FUHHQ�RIIVHW��E\WH�
67 6WDWXV��E\WH�
1/ 1DPH�OHQJWK�ILHOG��E\WH�
)' )LOH�'HVFULSWLRQ��E\WHV�
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35,17�³�6FUHHQ�'LVSOD\

[label] PRINT gas,gar

&DOOV�WKH�5$*'6��HQWU\�LQ�5$*',6�WR�GLVSOD\�WKH�GDWD�VSHFLILHG�E\��JDU��RQ�WKH�VFUHHQ�DV�VSHFLILHG�E\�WKH
6&%��JDV���%RWK��JDU��DQG��JDV��DUH�FRGHG�DV�JHQHUDO�DGGUHVVHV��7KH�GDWD�LV�D�YDULDEOH�OHQJWK�UHFRUG��L�H�
D�RQH�E\WH�OHQJWK�IROORZHG�E\�WKH�GDWD�WR�EH�GLVSOD\HG���,I�QR��JDG��LV�VSHFLILHG��D�FDOO�LV�PDGH�WR�5$*6&/
WR�VFUROO�WKH�VFUHHQ�XS�RQH�OLQH��,I�WKH�6&%�LV�VSHFLILHG�DV�]HUR�WKH�6&%�IURP�WKH�SUHYLRXV�FDOO�WR�5$*',6
LV�XVHG�

([DPSOHV�

SHOW PRINT @SCB1,DATA
PRINT @0,*R7

SPACE PRINT @SCB2

387�³�3XW�'DWD�5HFRUG�WR�D�)LOH

[label] PUT gad,gar

&DOOV�WKH�5$*387�HQWU\�LQ�5$*,2�WR�ZULWH�WKH�QH[W�VHTXHQWLDO�UHFRUG�LQWR�WKH�ILOH�GHILQHG�E\�WKH�'&%
�JDG���7KH�UHFRUG�WR�EH�ZULWWHQ�LV�LQ�WKH�DUHD�GHVLJQDWHG�E\��JDU���%RWK��JDG��DQG��JDU��DUH�FRGHG�DV�JHQHUDO
DGGUHVVHV�

([DPSOHV�

NXTREC PUT @OUTDCB,@REC
PUT @OUDCB,R5 R5->RECORD AREA

5&$//�³�&DOO�6XEURXWLQH

[label] CALL destination,R0=p0,R1=p1,R2=p2 [comment]

&DXVHV� WKH� VSHFLILHG� UHJLVWHUV� WR� EH� ORDGHG� XVLQJ�/,� LQVWUXFWLRQV� DQG� D�%/:3� WR� WKH� �GHVWLQDWLRQ�
VXEURXWLQH��$OO�SDUDPHWHUV�DUH�RSWLRQDO�DQG�/,�LQVWUXFWLRQV�DUH�JHQHUDWHG�RQO\�IRU�WKRVH�SDUDPHWHUV
VSHFLILHG�

([DPSOHV�

RCALL @VMBW,R0=VADDR,R1=CADDR,R2=20
VREAD RCALL @VSBR,R0=>0020
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6&%�³�6FUHHQ�&RQWURO�%ORFN

[label] SCB [TOP=,BOT=,LEN=,SO=,INP=
TE,PR,SP,SI,SC,RM,ML]

$VVHPEOHV�D�6FUHHQ�&RQWURO�%ORFN�IRU�XVH�E\�5$*',6��723 �VSHFLILHV�WKH�9'3�DGGUHVV�RI�WKH�ILUVW
SRVLWLRQ�RI�WKH�WRS�OLQH�RI�VFUHHQ��%27 �VSHFLILHV�WKH�9'3�DGGUHVV�RI�WKH�ILUVW�SRVLWLRQ�RI�WKH�ODVW�OLQH�RI
WKH�VFUHHQ��/(1 �VSHFLILHV�WKH�OHQJWK�RI�D�VFUHHQ�OLQH��62 �VSHFLILHV�WKH�VFUHHQ�RIIVHW�WR�EH�DGGHG�WR�HDFK
FKDUDFWHU�GLVSOD\HG�RQ�WKH�VFUHHQ��,13 �VSHFLILHV�WKH�9'3�DGGUHVV�RI�WKH�ILUVW�E\WH�RI�WKH�LQSXW�DUHD��7(
VSHFLILHV�WKH�9'3�LV�LQ�WH[W�PRGH��35�VSHFLILHV�LQSXW�LV�WR�EH�SURPSWHG�IRU�ZLWK�D�QXPEHU�VLJQ��63�VSHFLILHV
WKDW�D�VFUROO�LV�WR�EH�GRQH�EHIRUH�D�35,17��6,�VSHFLILHV�WKDW�D�VFUROO�LV�WR�EH�GRQH�EHIRUH�,1387��6&
VSHFLILHV�WKDW�D�VFUROO�LV�WR�EH�GRQH�EHIRUH�ERWK�35,17�DQG�,1387��50�VSHFLILHV�5HWXUQ�RQ�0D[LPXP
LQSXW�OHQJWK�ZLWKRXW�(17(5�EHLQJ�SUHVVHG��0/�VSHFLILHV�WKDW�35,176�DUH�WR�EH�0XOWL�/LQH�LI�WKH�GDWD
H[FHHGV�WKH�OHQJWK�RI�D�VLQJOH�OLQH�

6HYHUDO�6&%V�FDQ�EH�XVHG�JLYLQJ�\RX�D�ZLQGRZ�FDSDELOLW\�

([DPSOHV�

SC1 SCB TOP=2,BOT=>62,INP=>300,LEN=28,SP
SC2 SCB TOP=>82,BOT=>2C2,LEN=28,ML,SP

6(76:���6HW�6ZLWFK

[label] SETSW gad,{ON|OFF}

6HWV�WKH�VZLWFK�ZRUG�VSHFLILHG�E\�WKH�JHQHUDO�DGGUHVV��JDG��21�RU�2))��7KH�VZLWFK�YDOXH�IRU�2))�LV�]HUR
�VHW�YLD�WKH�&/5�LQVWUXFWLRQ���7KH�VZLWFK�YDOXH�IRU�21�LV�QRQ�]HUR��VHW�E\�WKH�6(72�LQVWUXFWLRQ��

([DPSOHV�

SETSW @SW1,ON
SET SETSW *R3,OFF
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6(79�³�6HW�9'3�$GGUHVV

[label] SETV gas[,wad],[NOP]

6HWV�WKH�9'3�DGGUHVV�VSHFLILHG�E\��JDV���,I�JDV�LV�D�V\PEROLF�PHPRU\�DGGUHVV�RU�D�OLWHUDO�WKHQ�5��LV�XVHG�
,I�VSHFLILHG���ZDG��LV�D�UHJLVWHU�WKDW�KDV�WKH�9'3�ZULWH�DGGUHVV�DGGUHVV��!�&����,I�VSHFLILHG��123��LQGLFDWHV
WKDW�D�123�LQVWUXFWLRQ�VKRXOG�EH�JHQHUDWHG�DIWHU�WKH�9'3�DGGUHVV�LV�VHW�

([DPSOHV�

LI R15,>8C02
SETV =>0C00,R15

SET SETV R3
SETV R3,R15,NOP
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Disk 50. Contents of file ASSMREF1

DEVELOPING MACROS

7KH�PDFUR�OLEUDU\�LV�D�',63/$<�9$5,$%/(����ILOH�DQG�FDQ�EH�HGLWHG�WKH�VDPH�DV�DQ�DVVHPEOHU�VRXUFH
ILOH��1RWH�WKDW�WKH�RUGHU�RI�WKH�PDFURV�LQ�WKH�OLEUDU\�LV�QRW�LPSRUWDQW��:KHQ�GHYHORSLQJ�D�QHZ�PDFUR�\RX
VKRXOG�SODFH�WKH�PDFUR�GHILQLWLRQ�LQ�\RXU�VRXUFH�ILOH��7KHQ�ZKHQ�\RX�DUH�VDWLVILHG�WKDW�WKH�PDFUR�ZRUNV
\RX�VKRXOG�FRS\�LW�WR�WKH�PDFUR�ILOH�

$OO�PDFUR� GHILQLWLRQV� DUH� NHSW� LQ�PHPRU\� GXULQJ� DVVHPEO\� VR� WKDW� WKH� VL]H� DQG� QXPEHU� RI�PDFUR
VWDWHPHQWV�LV�OLPLWHG��:KHQ�\RX�FRS\�\RXU�PDFUR�GHILQLWLRQV�WR�WKH�PDFUR�OLEUDU\�\RX�VKRXOG��FRPSUHVV�
WKHP��7KDW�LV�\RX�VKRXOG�UHPRYH�DOO�XQQHFHVVDU\�EODQNV�DQG�DOO�FRPPHQWV��<RX�VKRXOG�SHULRGLFDOO\�UHYLHZ
\RXU�XVH�RI�PDFURV�DQG�UHPRYH�IURP�WKH�OLEUDU\�DQ\�WKDW�\RX�ILQG�\RX�DUH�QRW�XVLQJ�

7KH�IROORZLQJ�GLVFXVVLRQ�RI�PDFURV�LV�LQ�WKH�QDWXUH�RI�D�WXWRULDO�RQ�ZKDW�D�PDFUR�LV��DQG�KRZ�WR�GHYHORS
RQH�

/HW�XV�WU\�VRPH�DQDORJLHV�LQ�RUGHU�WR�JHW�D�IHHOLQJ�IRU�ZKDW�PDFURV�DUH�DQG�KRZ�WR�PDNH�XVH�RI�WKHP��/LNH
PRVW�DQDORJLHV��QRQH�RI�WKHP�DUH�FRPSOHWHO\�DFFXUDWH�

�� 0DFURV�DUH�OLNH�VXEURXWLQHV���JHQHUDOO\�YHU\�VPDOO�VXEURXWLQHV��
�� 0DFURV�DUH�OLNH�&23<�VWDWHPHQWV�
�� 0DFURV�DUH�OLNH�XVHU�GHILQHG�IXQFWLRQV�LQ�%$6,&��L�H��'()�64�;� ;;��
�� 0DFURV�DUH�OLNH�VPDOO�SURJUDPV�WKDW�JHQHUDWH�DVVHPEOHU�VRXUFH�VWDWHPHQWV�

)LUVW��ZH�ZLOO�ORRN�DW�DQDORJ\�QXPEHU����6XSSRVH�WKDW�LQ�D�SURJUDP�\RX�KDG�PDQ\�SODFHV�ZKHUH�\RX�ZDQW
WR�PRYH����E\WHV�RI�GDWD�IURP�RQH�SODFH�LQ�PHPRU\�WR�DQRWKHU��<RX�FRXOG�FRGH�D��029(��VXEURXWLQH�DV
VKRZQ�EHORZ�

          Line/Pos  1234567890123456789012345678901234567890
          001       *...
          002              BL   @MOVE
          003       *...
          004              BL   @MOVE
          005       *...
          006       MOVE   LI   R0,X         move 10 from x to y
          007              LI   R1,Y
          008              LI   R2,10
          009              MOVB *R0+,*R1+
          010              DEC  R2
          011              JGT  $-4
          012              RT
          013       X      BSS  10
          014       Y      BSS  10
          015              END
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1RZ��LI�\RX�ZDQWHG�H[WUHPH�VSHHG�\RX�ZRXOG�UHSHDW�WKH�FRGH�LQ�OLQHV���WKURXJK����DW�OLQH���WKHQ�DJDLQ
DW�OLQH���DQG�VR�RQ�IRU�HYHU\�UHIHUHQFH�WR�029(��,I�\RX�XVHG�\RXU�PRYH�VXEURXWLQH�D�ORW�RI�WLPHV�LQ�WKH
SURJUDP��WKLV�UHSHWLWLRQ�ZRXOG�JHW�WLUHVRPH��:LWK�WKH�PDFUR�DVVHPEOHU��\RX�FRXOG�GHILQH�D�PDFUR�DQG�XVH
LW�ZKHUHYHU�WKH�PRYH�ZDV�QHHGHG��)RU�H[DPSOH�

          Line/Pos  1234567890123456789012345678901234567890
          001       $MACRO MOVE              BEGINNING OF DEFN
          002              LI   R0,X         move 10 from x to y
          003              LI   R1,Y
          004              LI   R2,10
          005              MOVB *R0+,*R1+
          006              DEC  R2
          007              JGT  $-4
          008       $END                     END OF DEFN
          009       *...
          010              MOVE
          011       *...
          012              MOVE
          013       *...
          014       X      BSS  10
          015       Y      BSS  10
          016              END

:KHQ�WKLV�FRGH�LV�DVVHPEOHG��WKH�DVVHPEOHU�VWRUHV�DZD\�WKH�PDFUR�GHILQLWLRQ�LQ�OLQHV���WR����WKHQ�ODWHU
ZKHQ�LW�VHHV�WKH�PDFUR�QDPH��029(��XVHG�DV�DQ�RSHUDWLRQ�FRGH�LQ�OLQHV����DQG�����LW�VXEVWLWXWHV�WKH
VWDWHPHQWV�LQVLGH�WKH�PDFUR�GHILQLWLRQ�LQWR�WKH�VRXUFH�

8VLQJ�DQDORJ\�QXPEHU����WKH�DERYH�FRXOG�EH�DFFRPSOLVKHG�E\�SXWWLQJ�OLQHV���WKURXJK���LQWR�D�ILOH��VD\
'6.��029(�DQG�WKHQ�UHFRGLQJ�WKH�SURJUDP�DV�VKRZQ�EHORZ�

          Line/Pos  1234567890123456789012345678901234567890
          009       *...
          010              COPY "DSK1.MOVE"
          011       *...
          012              COPY "DSK1.MOVE"
          013       *...
          014       X      BSS  10
          015       Y      BSS  10
          016              END

$W�WKLV�SRLQW��\RX�VKRXOG�HQWHU�WKH�DERYH�WZR�VRXUFH�SURJUDPV�DQG�DVVHPEOH�WKHP��8VH�RSWLRQV�5��IRU
UHJLVWHUV���/��IRU�OLVWLQJ��DQG�*��IRU�VKRZ�JHQHUDWHG�VWDWHPHQWV���&RPSDUH�WKH�WZR�OLVWLQJV�DQG�VHH�ZKDW
VWDWHPHQWV�ZHUH�DFWXDOO\�DVVHPEOHG��1RWH�RQ�WKH�OLVWLQJ�WKDW�SOXV�VLJQV�SUHFHGH�VWDWHPHQWV�JHQHUDWHG�E\
D�PDFUR�

7KH�DERYH�H[DPSOH�RI�WKH�XVH�RI�D�PDFUR�LV�YHU\�WULYLDO��6R�WULYLDO�WKDW�\RX�SUREDEO\�ZRXOG�QRW�XVH�D�PDFUR
IRU�WKLV�SXUSRVH��/HW
V�H[WHQG�WKH�H[DPSOH�D�ELW�PRUH�
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6XSSRVH��WKDW�HDFK�WLPH�\RX�ZDQWHG�WR�XVH�029(��\RX�ZDQWHG�WR�PRYH�GLIIHUHQW�VWULQJV�RI�GLIIHUHQW
OHQJWKV��6D\�WKH�ILUVW�WLPH�\RX�ZDQWHG�WR�PRYH����E\WHV�RI�$�WR�%�DQG�WKH�VHFRQG�WLPH�\RX�ZDQWHG�WR�PRYH
���E\WHV�RI�;�WR�<��,Q�WKLV�FDVH��WKH��&23<��VROXWLRQ�ZRXOG�QRW�ZRUN�VLQFH�WKH�FRGH�FRSLHG�IURP�WKH�ILOH�LV
DOZD\V�WKH�VDPH��EXW�LW�FDQ�EH�GRQH�ZLWK�D�PDFUR�

0DFURV�DUH�OLNH�VXEURXWLQHV��L�H��&$//�&2/25��������LQ�%$6,&��LQ�WKDW�WKH\�FDQ�KDYH�SDUDPHWHUV��2QH
SDUDPHWHU�LV�WKH�V\PERO�\RX�FRGH�LQ�WKH�ODEHO�ILHOG�RI�WKH�PDFUR�VWDWHPHQW��7KHUH�DUH�D�PD[LPXP�RI�QLQH
RWKHU�SDUDPHWHUV�ZKLFK�DUH�WKH�YDOXHV�FRGHG�LQ�WKH�RSHUDQG�ILHOG�RI�WKH�PDFUR�VWDWHPHQW��7KH�PDFUR
SDUDPHWHUV�KDYH�IL[HG��VSHFLDO��QDPHV��7KH�V\PERO��	3���LV�WKH�QDPH�RI�WKH�ODEHO�ILHOG�SDUDPHWHU���	3��
LV�WKH�QDPH�RI�WKH�ILUVW�RSHUDQG���	3���WKH�QDPH�RI�WKH�VHFRQG�RSHUDQG��DQG�VR�RQ�XS�WR�	3����:KHQ�WKH
DVVHPEOHU�VHHV�RQH�RI�WKHVH�VSHFLDO�QDPHV�ZLWKLQ�D�PDFUR�GHILQLWLRQ�LW�VXEVWLWXWHV�WKH�YDOXH�VSHFLILHG�RQ
WKH�PDFUR�VWDWHPHQW��7KXV�HDFK�WLPH�\RX�FRGH�D�PDFUR�VWDWHPHQW��L�H��HYHU\�WLPH�\RX�XVH�WKH�PDFUR�QDPH
DV�DQ�RSHUDWLRQ�FRGH��ZLWK�GLIIHUHQW�RSHUDQGV��GLIIHUHQW�YDOXHV�DUH�VXEVWLWXWHG�DQG�GLIIHUHQW�VWDWHPHQWV
DUH��JHQHUDWHG��E\�WKH�PDFUR��/HW
V�QRZ�UHFRGH�RXU�H[DPSOH�

          Line/Pos  1234567890123456789012345678901234567890
          001       $MACRO MOVE              BEGINNING OF DEFN
          002       &P0    LI   R0,&P1         &P1 IS FROM
          003              LI   R1,&P2         &P2 IS TO
          004              LI   R2,&P3         &P3 IS LENGTH
          005              MOVB *R0+,*R1+
          006              DEC  R2
          007              JGT  $-4
          008       $END                     END OF DEFN
          009       *...
          010              MOVE A,B,20
          011       *...
          012       NEXT   MOVE X,Y,10
          013       *...
          014       A      BSS  20
          015       B      BSS  20
          016       X      BSS  10
          017       Y      BSS  10
          018              END

$W�WKLV�SRLQW�\RX�VKRXOG�HQWHU�DQG�DVVHPEOH�WKH�DERYH�H[DPSOH�XVLQJ�WKH�5/*�RSWLRQV��,Q�WKH�OLVWLQJ�\RX
FDQ�VHH�WKDW��$��ZDV�VXEVWLWXWHG�IRU��	3���LQ�WKH�ILUVW�JHQHUDWLRQ�IRU�029(�DQG�WKDW��;��ZDV�VXEVWLWXWHG
LQ�WKH�VHFRQG�JHQHUDWLRQ��1RWH�DOVR�WKDW�WKH�ODEHO�FRGHG�RQ�OLQH����LV�VXEVWLWXWHG�IRU��	3���
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1RZ�RXU�PDFUR�KDV�EHFRPH�OHVV�WULYLDO�DQG�FRQVLGHUDEO\�PRUH�XVHIXO��,W�LV�VWLOO�D�VLPSOH�XVH�RI�PDFURV�
/HW
V�WDNH�RXU�PDFUR�RQH�VWHS�IXUWKHU��6XSSRVH�WKDW�WKH�OHQJWK�RI�WKH�PRYH�LQ�OLQH����ZDV�FDOFXODWHG�E\
VRPH�RWKHU�SDUW�RI�WKH�SURJUDP�DQG�ZDV�VWRUHG�DW��/1*7���7KHQ�ZH�ZRXOG�ZDQW�WKH�PDFUR�WR�JHQHUDWH
WKH�VWDWHPHQW

                           MOV  @LNGT,R2

LQVWHDG�RI

                           LI   R2,20

IRU�OLQH�����EXW�WR�JHQHUDWH�WKH�VDPH�FRGH�DV�EHIRUH�IRU�OLQH�����7KH�IROORZLQJ�H[DPSOH�DFFRPSOLVKHV�WKLV�

          Line/Pos  1234567890123456789012345678901234567890
          001       $MACRO MOVE              BEGINNING OF DEFN
          002       &P0    LI   R0,&P1         &P1 IS FROM
          003              LI   R1,&P2         &P2 IS TO
          004       $IF    '&P3(1.1)',EQ,'@',GENMOV
          005              LI   R2,&P3         &P3 IS LENGTH
          006       $GOTO  COMMON
          007       $LABEL GENMOV
          008              MOV  &P3,R2         &P3 IS @LENGTH
          009       $LABEL COMMON
          010              MOVB *R0+,*R1+
          011              DEC  R2
          012              JGT  $-4
          013       $END                     END OF DEFN
          014       *...
          015              MOVE A,B,@LNGT
          016       *...
          017       NEXT   MOVE X,Y,10
          018       *...
          019       A      BSS  20
          020       B      BSS  20
          021       X      BSS  10
          022       Y      BSS  10
          023       LNGT   BSS  2
          024              END

$JDLQ��\RX�VKRXOG�HQWHU�DQG�DVVHPEOH�WKLV�H[DPSOH�

7KLV�H[DPSOH�VKRZV�KRZ�PDFURV�DUH�OLNH�SURJUDPV�WKDW�JHQHUDWH�DVVHPEOHU�VWDWHPHQWV��DQDORJ\�QXPEHU
����$W�OLQH���LQ�WKH�PDFUR�GHILQLWLRQ��WKH��,)�PDFUR�GLUHFWLYH�WHVWV�LI�WKH�ILUVW�FKDUDFWHU�RI�WKH�WKLUG�RSHUDQG
LV�DQ�DW�VLJQ��LQGLFDWLQJ�WKDW�WKH�QXPEHU�RI�E\WHV�WR�PRYH�LV�LQ�VWRUDJH���,I�LW�LV�DQ�DW�VLJQ��WKH�029
LQVWUXFWLRQ�DW�OLQH���LV�JHQHUDWHG��RWKHUZLVH��WKH�/,�DW�OLQH���LV�JHQHUDWHG�DQG�WKH��*272�GLUHFWLYH�FDXVHV
JHQHUDWLRQ�WR�FRQWLQXH�ZLWK�WKH�FRGH�FRPPRQ�WR�ERWK�RSWLRQV�
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/LQH���XVHV��VXEVWULQJ�QRWDWLRQ���7KH�EUDFNHWHG�QXPEHUV�IROORZLQJ�	3��WHOO�WKH�DVVHPEOHU�WR�VXEVWLWXWH
RQO\�SDUW�RI�WKH�WKLUG�RSHUDQG��6XEVWULQJ�QRWDWLRQ�LV�VLPLODU�WR�WKH�%$6,&�6(*��	3��������1RWH��KRZHYHU�
WKDW�D�SHULRG�LV�XVHG�EHWZHHQ�WKH�WZR�QXPEHUV�

:H�QRZ�KDYH�D�IDLUO\�FRPSOH[�PDFUR�WKDW�FRXOG�EH�XVHIXO�LQ�PDQ\�GLIIHUHQW�SURJUDPV��<RX�FRXOG�DW�WKLV
SRLQW�SXW�WKH�GHILQLWLRQ��OLQHV���WR�����LQ�\RXU�PDFUR�OLEUDU\�DQG�WKHQ�XVH�WKH�029(�PDFUR�LQ�DOO�\RXU
SURJUDPV�MXVW�DV�WKRXJK�LW�ZHUH�DQ�RUGLQDU\�RSHUDWLRQ�FRGH�

/HW
V�QRW�VWRS�\HW�WKRXJK��/HW
V�H[WHQG�WKH�PDFUR�VRPH�PRUH��)LUVW��UHDG�WKH�GHVFULSWLRQ�RI�WKH�029%/
PDFUR�JLYHQ�HDUOLHU�LQ�WKH�PDQXDO��1RZ��PRGLI\�\RXU�029(�PDFUR�WR�IXQFWLRQ�OLNH�029%/��*LYH�LW�VRPH
WKRXJKW�EHIRUH�\RX�SHHN�DW�WKH�GHILQLWLRQ�JLYHQ�LQ�WKH�PDFUR�OLEUDU\�RQ�WKH�DVVHPEOHU�GLVN��7U\�DVVHPEOLQJ
D�IHZ�029%/�PDFURV��ZLWK�WKH�5*/�RSWLRQV��DQG�VHH�ZKDW�FRGH�LV�JHQHUDWHG�
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Disk 50. Contents of file ASMUSER

5$*�62)7:$5(

7,�����$�0$&52�$66(0%/(5

9HUVLRQ�

86(5
6�*8,'(

&217(176

,1752'8&7,21
$YDLODELOLW\
*HWWLQJ�6WDUWHG
$VVHPEOHU�,QVWDOODWLRQ

5811,1*�7+(�$66(0%/(5
$VVHPEOHU�3URPSWV
7KH�2EMHFW�)LOH
7DEOH�6L]HV

',$*126,1*�$66(0%/(5�)$,/85(6

7(&+1,&$/�0$7(5,$/

7KLV�PDQXDO�DQG�WKH�7,�����$�0DFUR�$VVHPEOHU�SURJUDP�DUH�FRS\ULJKW��F�������E\�5$*�62)7:$5(�

6HSWHPEHU�����
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,1752'8&7,21

7KH�DVVHPEOHU�UHDGV�D�VRXUFH�SURJUDP��ZULWWHQ�LQ�DVVHPEOHU�ODQJXDJH��DQG�WUDQVODWHV�LW�LQWR�DQ�REMHFW
SURJUDP��LQ�PDFKLQH�ODQJXDJH��7KH�VRXUFH�SURJUDP�VWDWHPHQWV�DUH�UHDG�IURP�WKH��VRXUFH�ILOH��ZKLFK�PD\
EH�DXJPHQWHG�E\�RQH�RU�PRUH��FRS\�ILOHV���7KH�REMHFW�SURJUDP�LV�ZULWWHQ�WR�WKH��REMHFW�ILOH���'XULQJ
DVVHPEO\��DQ��REMHFW�OLVWLQJ�ILOH��FDQ�EH�FUHDWHG�ZKLFK�VKRZV�WKH�REMHFW�FRGH�JHQHUDWHG�DORQJ�ZLWK�WKH
VRXUFH�VWDWHPHQWV�

%HIRUH�WKH�REMHFW�SURJUDP�FDQ�EH�H[HFXWHG�LW�PXVW�EH�ORDGHG�LQWR�WKH�FRPSXWHU
V�PHPRU\��7KH�$VVHPEOHU
GRHV�QRW�H[HFXWH�SURJUDPV��LW�VLPSO\�WUDQVODWHV�WKHP�IURP�DVVHPEOHU�ODQJXDJH�WR�PDFKLQH�ODQJXDJH�

$YDLODELOLW\

7KLV�SDFNDJH�LV�EHLQJ�PDGH�DYDLODEOH�YLD�WKH�)DLUZDUH�FRQFHSW��,I�\RX�DUH�XVLQJ�WKH�SDFNDJH��VHQG�D
GRQDWLRQ�WR�

5��$��*UHHQ
�����&KDQWHQD\�'ULYH
*ORXFHVWHU��2QW��&DQDGD
.�&��.�

$QG��DW�WKH�VDPH�WLPH��GLVWULEXWH�FRPSOHWH�FRSLHV�RI�WKH�SDFNDJH�WR�\RXU�IULHQGV�

*HWWLQJ�6WDUWHG

%HIRUH� \RX� GR� DQ\WKLQJ� HOVH�� PDNH� D� ZRUNLQJ� FRS\� RI� WKH� $VVHPEOHU� GLVWULEXWLRQ� GLVNV�� 6DYH� WKH
GLVWULEXWLRQ�GLVNV�DV�EDFNXS�LQ�FDVH�\RXU�ZRUNLQJ�FRS\�LV�GDPDJHG��7KH�DVVHPEOHU�LV�GLVWULEXWHG�RQ�WKUHH
VLQJOH�VLGHG�VLQJOH�GHQVLW\�GLVNV��7KH�GLVNV�FRQWDLQ�WKH�IROORZLQJ�ILOHV�

5$*$60�$ 3DUW�$

$6005() 0DFUR�5HIHUHQFH
$6005()� &RQWLQXHG
$6086(5 7KLV�8VHU
V�*XLGH
$609� 9HUVLRQ���)L[HV�)HDWXUHV
/2$' ;%�/RDGHU�IRU�5$*$60
5$*$60 7KH�$VVHPEOHU��6HJPHQW���
5$*$61 7KH�$VVHPEOHU��6HJPHQW���
5$*,16$60 $VVHPEOHU�LQVWDOODWLRQ�SURJUDP
5$*0$& 0DFUR�GHILQLWLRQV
;5$*,16$60 ;%�/RDGHU�IRU�5$*,16$60
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5$*$60�% 3DUW�%

$60���� �����5HIHUHQFH
$60����� &RQWLQXHG
65&5$*,2 6RXUFH�IRU�5$*,2�VXEURXWLQH
65&5$*',6 6RXUFH�IRU�5$*',6�VXEURXWLQH

5$*$60�& 3DUW�&

$60$5() $VVHPEOHU�/DQJXDJH�5HIHUHQFH
$60$5()� &RQWLQXHG
$60$5()� &RQWLQXHG
$60$5()� &RQWLQXHG
$60$5()� &RQWLQXHG

$VVHPEOHU�,QVWDOODWLRQ

7KH�DVVHPEOHU�LV�GHVLJQHG�WR�ZRUN�ZLWK�YDULRXV�ORDGHUV�DQG�SULQWHUV��DQG�WR�SURGXFH�D�FRPSDFW�OLVWLQJ�WR
UHGXFH�SULQW�WLPH�DQG�SDSHU�XVDJH��,Q�RUGHU�WR�GR�WKLV�\RX�PXVW��LQVWDOO��WKH�$VVHPEOHU�ZLWK�RSWLRQV
VXLWDEOH�WR�\RXU�HQYLURQPHQW��7KH�5$*,16$60��(�$�2SWLRQ����SURJUDP�RU�WKH�;5$*,16$60��;%$6,&�
SURJUDP�RQ�WKH�GLVWULEXWLRQ�GLVN�ZLOO�SURPSW�\RX�IRU�WKH�YDOXHV�IRU�\RXU�HQYLURQPHQW�DQG�WKHQ�PRGLI\
WKH�$VVHPEOHU�RQ�GLVN�VR�WKDW�LW�ZLOO�XVH�\RXU�YDOXHV�

,Q�RUGHU�WR�SURGXFH�D�FRPSDFW�OLVWLQJ�DQG�VWLOO�KDYH�WKH�OLVWLQJ�FRQWDLQ�IXOO�LQIRUPDWLRQ��WKH�SULQWHU�VKRXOG
EH�VHW�XS�WR�SULQW�LQ�HOLWH�PRGH�DW���OLQHV�SHU�LQFK��0RVW�SULQWHUV�FDQ�GR�WKLV�DOWKRXJK�LW�LV�QRW�UHTXLUHG�
7R�DFFRPSOLVK�WKLV�SULQWLQJ��WKH�DVVHPEOHU�ZLOO�VHQG�D��VHWXS�VHTXHQFH��RI�FRQWURO�FKDUDFWHUV�WR�WKH�SULQWHU
EHIRUH�SULQWLQJ�WKH�ILUVW�OLQH�RI�WKH�OLVWLQJ��DQG�ZLOO�VHQG�D��UHVHW�VHTXHQFH��RI�FRQWURO�FKDUDFWHUV�WR�WKH
SULQWHU�DIWHU�SULQWLQJ�WKH�ODVW�OLQH�RI�WKH�OLVWLQJ��7KH�DVVHPEOHU�ZLOO�WUXQFDWH�DQ\�OLQHV�WKDW�DUH�WRR�ORQJ
IRU�WKH�SULQWHU�DQG�ZLOO�FRXQW�WKH�QXPEHU�RI�OLQHV�SHU�SDJH��7KH�OHQJWK�RI�D�OLQH�DQG�WKH�QXPEHU�RI�OLQHV
SHU�SDJH�PXVW�EH�FRRUGLQDWHG�ZLWK�WKH�ZD\�\RXU�SULQWHU�LV�VHW�XS��7KH�$VVHPEOHU�DV�GLVWULEXWHG�LV�VHW�XS
IRU�D�*(0,1,���;�SULQWHU�

'XULQJ�HQWU\�RI�\RXU�GHIDXOW�YDOXHV��SUHVV�ENTER�WR�SURFHHG�WR�WKH�QH[W�SURPSW�RU�SUHVV�BACK (FCTN
8)�WR�EHJLQ�DJDLQ�DW�WKH�EHJLQQLQJ��7\SLQJ�DQ�DVWHULVN����DV�WKH�ILUVW�FKDUDFWHU�RI�WKH�OLQH�LQGLFDWHV�WKDW
WKH�FRUUHVSRQGLQJ�GHIDXOW�YDOXH�LV�QRW�WR�EH�FKDQJHG��$�UHVSRQVH�RI�DOO�EODQNV�RU�RI�MXVW�SUHVVLQJ�ENTER
LQGLFDWHV�WKDW�WKHUH�LV�WR�EH�	QR�GHIDXOW�YDOXH��(DFK�RI�WKH�SURPSWV�LV�GHVFULEHG�EHORZ�
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,QVWDOODWLRQ�'ULYH�1XPEHU

(QWHU� WKH� QXPEHU� RI� WKH� GLVN� FRQWDLQLQJ� WKH� RULJLQDO� $VVHPEOHU�PRGXOHV�� 'XULQJ� LQVWDOODWLRQ� WKH
$VVHPEOHU�PRGXOH��5$*$61��LV�ORDGHG�IURP�WKLV�GULYH�DQG�WKHQ�VDYHG�EDFN�WR�WKH�GULYH��7KH�GHIDXOW
LQVWDOODWLRQ�GULYH�LV����L�H��'6.���

3ULQWHU�1DPH

(QWHU�WKH�GHYLFH�ILOHQDPH�IRU�\RXU�SULQWHU��,I�QR�SULQWHU�QDPH�LV�HQWHUHG��WKHQ�WKH�$VVHPEOHU�ZLOO�SURPSW
IRU�WKH�SULQWHU�QDPH�HDFK�WLPH�LW�LV�UXQ��7KH�GLVWULEXWHG�SULQWHU�QDPH�LV��3,2��

3ULQWHU�6HWXS�6HTXHQFH

(QWHU�WKH�SULQWHU�FRQWURO�FRGHV�UHTXLUHG�IRU�PDNLQJ�\RXU�SULQWHU�SULQW�WKH�DVVHPEOHU�OLVWLQJ�LQ�WKH�PRGH
\RX�ZDQW��)RU�H[DPSOH��LQ�HOLWH�PRGH�DW���OLQHV�LQFK��RU�LQ�FRPSUHVVHG�PRGH�DW���OLQHV�LQFK��(QWHU�WKH�GDWD
LQ�KH[DGHFLPDO����GLJLWV�SHU�E\WH���<RX�ZLOO�KDYH�WR�UHIHU�WR�\RXU�SULQWHU�PDQXDO�WR�GHWHUPLQH�WKH�SURSHU
FRGHV�IRU�\RXU�SULQWHU��7KH�GLVWULEXWHG�VHWXS�VHTXHQFH�LV���%�����%�����ZKLFK�PDNHV�WKH�*(0,1,���;
SULQW�LQ�HOLWH�PRGH�DW���OLQHV�SHU�LQFK�

3ULQWHU�5HVHW�6HTXHQFH

(QWHU�WKH�SULQWHU�FRQWURO�FRGHV�UHTXLUHG�WR�PDNH�\RXU�SULQWHU�UHYHUW�WR�LWV�QRUPDO�SULQWLQJ�PRGH��7KLV
VHTXHQFH�VKRXOG�FRQWDLQ�D�IRUP�IHHG�WR�SRVLWLRQ�WKH�SULQWHU�DW�WKH�WRS�RI�WKH�SDJH��0RVW�SULQWHUV�KDYH�D
VLQJOH� �UHVHW��FRGH��(QWHU�WKH�GDWD�LQ�KH[DGHFLPDO��<RX�ZLOO�KDYH�WR�UHIHU�WR�\RXU�SULQWHU�PDQXDO�WR
GHWHUPLQH�WKH�SURSHU�FRGHV�IRU�\RXU�SULQWHU�

7KH�GLVWULEXWHG�UHVHW�VHTXHQFH�LV�����������ZKLFK�LV�IRUP�IHHG�DQG�UHVHW�IRU�WKH�*(0,1,���;�

/LQHV�3HU�3DJH

(QWHU��LQ�GHFLPDO��WKH�QXPEHU�RI�OLQHV�WR�SULQW�EHIRUH�D�IRUP�IHHG�LV�LVVXHG��7KH�QXPEHU�RI�OLQHV�SHU�SDJH
GHSHQGV�XSRQ�\RXU�SDSHU�VL]H�DQG�WKH�SULQWHU�VHWXS��)RU�H[DPSOH��HQWHU����IRU�����SDSHU�DW���OLQHV�LQFK�
RU����IRU�����SDSHU�DW���OLQHV�LQFK��<RX�PXVW�DOORZ�IRU�WKH�WRS�DQG�ERWWRP�PDUJLQ�RQ�WKH�SDJH��7KH
GLVWULEXWHG�YDOXH�LV����OLQHV�SHU�SDJH�

0D[LPXP�/LQH�/HQJWK

(QWHU��LQ�GHFLPDO��WKH�PD[LPXP�QXPEHU�RI�FKDUDFWHUV�WR�EH�SULQWHG�SHU�OLQH��7KH�$VVHPEOHU�FDQ�SULQW
XS�WR�����FKDUDFWHUV�RQ�D�OLQH��$OO�OLQHV�ZLOO�EH�WUXQFDWHG�WR�WKH�OHQJWK�\RX�VSHFLI\��7KH�YDOXH�VSHFLILHG
GHSHQGV�XSRQ�WKH�FDSDELOLW\�RI�\RXU�SULQWHU�DQG�RQ�WKH�ZD\�\RXU�SULQWHU�LV�VHW�XS��0RVW�SULQWHUV�FDQ�SULQW
DQ����FKDUDFWHU�OLQH�LQ�VWDQGDUG�PRGH�DQG�D����FKDUDFWHU�OLQH�LQ�HOLWH�PRGH��7KH�GLVWULEXWHG�YDOXH�LV���
FKDUDFWHUV�SHU�OLQH�
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'HIDXOW�2SWLRQV

(QWHU�XS�WR���RQH�OHWWHU�RSWLRQ�FRGHV�WKDW�DUH�WR�EH�XVHG�DV�WKH�GHIDXOWV�ZKHQ�QR�RSWLRQV�DUH�HQWHUHG
GXULQJ�DQ�DVVHPEOHU�UXQ��7KH�GLVWULEXWHG�GHIDXOW�RSWLRQV�DUH��5/;��

7\SH�RI�5HWXUQ��57�RU�%/:3�

7KH�$VVHPEOHU�FDQ�H[LW�LQ�WZR�ZD\V��)LUVW��LW�FDQ�UHWXUQ�WR�WKH�ORDGHU��RU�FDUWULGJH��WKDW�ORDGHG�LW��7KLV
LV�ZKDW�LV�GRQH�LI��57��LV�VSHFLILHG��7KLV�LV�WKH�QRUPDO�UHWXUQ�IRU�WKH�(GLWRU�$VVHPEOHU�&DUWULGJH�2SWLRQ
��DQG�WKH�7,�:ULWHU�&DUWULGJH�2SWLRQ����6HFRQG��LW�FDQ�H[HFXWH�D��%/:3�#���ZKLFK�FDXVHV�WKH��$�WR�UHVHW�
7KLV�LV�GRQH�LI��%/:3��LV�VSHFLILHG��6RPH�ORDGHUV�DUH�QRW�SUHSDUHG�IRU�SURJUDPV�WR�UHWXUQ��L�H��D�SRSXODU
5$0�',6.�/2$'(5���WKH�%/:3�UHWXUQ�ZLOO�VXLW�WKHVH�ORDGHUV��7KH�GLVWULEXWHG�YDOXH�LV�57�

5811,1*�7+(�$66(0%/(5

7KH�5$*�62)7:$5(�0DFUR�$VVHPEOHU�LV�LQGHSHQGHQW�RI�WKH�PRGXOH�XVHG�WR�UXQ�LW��,W�KDV�EHHQ�UXQ
XVLQJ�2SWLRQ���RI�7,�:ULWHU��2SWLRQ���RI�(GLWRU�$VVHPEOHU��2SWLRQ���RI�*5$0�.UDFNHU�DQG�([WHQGHG
%$6,&��2QFH�ORDGHG��WKH�$VVHPEOHU�FDQ�SURFHVV�D�EDWFK�RI�VRXUFH�ILOHV�

$VVHPEOHU�3URPSWV

7KH�$VVHPEOHU�ZLOO�SURPSW�\RX�IRU�WKH�PDFUR�GHILQLWLRQ�ILOH�QDPH��WKH�VRXUFH�SURJUDP�ILOH�QDPH��WKH
REMHFW�ILOH�QDPH��WKH�SULQWHU�ILOH�QDPH��WKH�DVVHPEO\�LGHQWLILFDWLRQ�LQIRUPDWLRQ��DQG�WKH�RSWLRQV�IRU�WKLV
DVVHPEO\��:KHQ�DQ�DVVHPEO\� LV�FRPSOHWHG��WKH�$VVHPEOHU�ZLOO�DVN� LI�\RX�ZDQW�WR�DVVHPEOH�DQRWKHU
SURJUDP��1RWH�WKDW�DOO�GHYLFH�ILOH�QDPHV�DUH�VSHFLILHG�LQ�WKH�XVXDO�IRUP�

0$&526�

(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�RI�\RXU�PDFUR�OLEUDU\��$�QXOO�HQWU\��L�H��MXVW�SUHVV�ENTER��LQGLFDWHV�WKDW
QR�PDFUR� OLEUDU\� ILOH� LV� UHTXLUHG� IRU� WKLV� DVVHPEO\��7KH� ILOH� QDPH� RI� WKH� VXSSOLHG�PDFUR� OLEUDU\� LV
5$*0$&��:KHQ�\RX�SUHVV�ENTER��WKH�$VVHPEOHU�ZLOO�UHDG�WKH�PDFUR�GHILQLWLRQV�LQWR�PHPRU\�EHIRUH
FRQWLQXLQJ�ZLWK�WKH�QH[W�SURPSW��2QFH�UHDG��WKH�PDFUR�ILOH�LV�QR�ORQJHU�UHTXLUHG�VR�WKDW�\RXU�PDFUR
OLEUDU\�FRXOG�EH�RQ�D�VHSDUDWH�GLVN�

$Q�DVWHULVN�FDQ�EH�HQWHUHG�DV�WKH�PDFUR�ILOH�QDPH�WR�LQGLFDWH�WKDW�WKH�PDFURV�DUH�WR�EH�UHDG�IURP�5$0
LQ�WKH�PRGXOH�SOXJJHG�LQWR�WKH�FRQVROH��ORDGHG�WKHUH�LQ�D�SUHYLRXV�DVVHPEO\���RU�ZKHQ�GRLQJ�RWKHU�WKDQ
WKH�ILUVW�RI�D�EDWFK�RI�DVVHPEOLHV�WR�LQGLFDWH�WKDW�WKH�PDFURV�IURP�WKH�SUHYLRXV�DVVHPEO\�DUH�WR�EH�XVHG�
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6285&(�

(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�RI�\RXU�DVVHPEOHU�VRXUFH�VWDWHPHQWV�

2%-(&7�

(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�LQWR�ZKLFK�\RXU�REMHFW�SURJUDP�LV�WR�EH�ZULWWHQ�

35,17(5�

(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�IRU�WKH�DVVHPEOHU�OLVWLQJ�ILOH��7KLV�SURPSW�RFFXUV�RQO\�LI�WKHUH�ZDV�QR
GHIDXOW�SULQWHU�VSHFLILHG�ZKHQ�WKH�DVVHPEOHU�ZDV�LQVWDOOHG�

,'�'$7(�

(QWHU�XS�WR���FKDUDFWHUV�RI�LGHQWLILFDWLRQ�IRU�WKLV�DVVHPEO\��7KH�LQIRUPDWLRQ�HQWHUHG�DSSHDUV�LQ�WKUHH
SODFHV�GXULQJ�WKH�DVVHPEO\��RQ�WKH�OLVWLQJ�KHDGLQJ�OLQH��RQ�WKH�ODVW�UHFRUG�RI�WKH�REMHFW�ILOH��DQG�DV�WKH
YDOXH�RI�WKH�	6��V\VWHP�PDFUR�V\PERO��$V�WKH�SURPSW�VXJJHVWV��WRGD\
V�GDWH�LV�SUREDEO\�WKH�PRVW�XVHIXO
LGHQWLILFDWLRQ��WKHQ�ERWK�WKH�OLVWLQJ�DQG�WKH�REMHFW�ILOH�ZLOO�EH�GDWHG�

237,216�

(QWHU�WKH�RQH�OHWWHU�RSWLRQ�FRGHV��([FHSW�IRU�WKH��	��RSWLRQ��WKH�FRGHV�PD\�EH�HQWHUHG�LQ�DQ\�RUGHU��7KH
RSWLRQ�FRGHV�DUH�

& 2XWSXW�WKH�REMHFW�ILOH�LQ�FRPSUHVVHG�IRUPDW�

) 6KRZ�IXOO�DVVHPEOHG�GDWD�LQ�WKH�OLVWLQJ��,I�WKLV�RSWLRQ�LV�QRW�VSHFLILHG�WKHQ�D�PD[LPXP�RI���E\WHV
RI�GDWD�LV�VKRZQ�RQ�WKH�OLVWLQJ��D�VLQJOH�OLQH��IRU�%<7(��'$7$��7(;7�DQG�675,�VWDWHPHQWV��7KH
IXOO�GDWD�LV��RI�FRXUVH��DOZD\V�DVVHPEOHG�LQWR�WKH�REMHFW�ILOH�

* ,QFOXGH�PDFUR�JHQHUDWHG�VWDWHPHQWV�LQ�WKH�OLVWLQJ��7KH�PDFUR�JHQHUDWHG�VWDWHPHQWV�DUH�LGHQWLILHG
LQ�WKH�OLVWLQJ�E\�D�SOXV�VLJQ�IROORZLQJ�WKH�VWDWHPHQW�QXPEHU�

/ 3URGXFH�D�OLVWLQJ�RI�VRXUFH�VWDWHPHQWV�

0 ,QFOXGH�PDFUR�GLUHFWLYHV�LQ�WKH�OLVWLQJ��0DFUR�GLUHFWLYHV�DUH�LGHQWLILHG�LQ�WKH�OLVWLQJ�E\�D�PLQXV
VLJQ�SUHFHGLQJ�WKH�VWDWHPHQW��5���GHILQH�WKH�UHJLVWHU�V\PEROV�5����5���

6 3URGXFH�D�V\PERO�WDEOH�OLVWLQJ�

; 3URGXFH�D�FURVV�UHIHUHQFH�OLVWLQJ�
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< 3URGXFH�D�FURVV�UHIHUHQFH�OLVWLQJ�RI�DOO�V\PEROV�H[FHSW�WKH�UHJLVWHU�V\PEROV�

� 8VH�WKH��.�5$0�DW�DGGUHVV�!�����IRU�VWRUDJH�RI�PDFURV��L�H��0LQL�0HPRU\�5$0��

� 8VH�WKH��.�5$0�DW�DGGUHVV�!�����IRU�VWRUDJH�RI�PDFURV��L�H��6XSHU�6SDFH�RU�*5$0�.5$&.(5
5$0��

	 6HW�WKH�V\VWHP�PDFUR�V\PERO�	6��WR�WKH�UHPDLQGHU�RI�WKH�RSWLRQV�OLQH�

025("

,I�\RX�ZLVK�WR�FRQWLQXH�ZLWK�WKLV�EDWFK�RI�DVVHPEOLHV��HQWHU��<��DQG�WKH�$VVHPEOHU�ZLOO�UHLQLWLDOL]H�LWVHOI
DQG�SURPSW�DV�DERYH�IRU�WKH�QH[W�SURJUDP�WR�EH�DVVHPEOHG��$Q\�RWKHU�HQWU\�ZLOO�FDXVH�WKH�DVVHPEOHU�WR
WHUPLQDWH�

,I�GXULQJ�SURPSWLQJ�\RX�ZLVK�WR�UHVWDUW�IURP�WKH�EHJLQQLQJ��VLPSO\�SUHVV�BACK ��1RWH��KRZHYHU��RQFH�WKH
PDFUR�ILOH�KDV�EHHQ�UHDG�%$&.�ZLOO�RQO\�UHWXUQ�\RX�WR�WKH��6285&(��SURPSW�

7KH�2EMHFW�)LOH

7KH�REMHFW�ILOH�RXWSXW�E\�WKH�$VVHPEOHU�FRQWDLQV�LGHQWLILFDWLRQ�VR�WKDW�WKH�VRXUFH��REMHFW�DQG�OLVWLQJ�FDQ
EH�WLHG�WRJHWKHU��)LUVW��WKH�VRXUFH�ILOH�QDPH�LV�SODFHG�RQ�WKH�ILUVW�REMHFW�UHFRUG��ZKLFK�DOVR�FRQWDLQV�WKH
,'7�LQIRUPDWLRQ��6HFRQG��WKH�ODVW�UHFRUG�RI�WKH�REMHFW�ILOH��WKH�FRORQ�UHFRUG��FRQWDLQV�WKH�$VVHPEOHU
QDPH�YHUVLRQ��DQG�WKH�,'�'$7(�LQIRUPDWLRQ�WKDW�ZDV�HQWHUHG�

7KH�PDFKLQH�ODQJXDJH�REMHFW�ILOH�FUHDWHG�E\�WKH�$VVHPEOHU�LV�D�),;('����ILOH�FRQWDLQLQJ��WDJJHG�REMHFW�
LQ�HLWKHU�FRPSUHVVHG�RU�XQFRPSUHVVHG�IRUPDW��7KH�WDJJHG�REMHFW�FRQWDLQV�ILHOGV�EHJLQQLQJ�ZLWK�D�WDJ
IROORZHG�E\�GDWD��7KH�WDJ�LGHQWLILHV�WKH�W\SH�RI�GDWD�LQ�WKH�ILHOG��7KH�ILUVW�WDJ�LQ�DQ�REMHFW�SURJUDP�LV�HLWKHU
�����ZKLFK�LQGLFDWHV�WKDW�WKH�REMHFW�FRGH�LV�LQ�XQFRPSUHVVHG�IRUPDW��RU��!�����ZKLFK�LQGLFDWHV�WKDW�WKH
REMHFW�FRGH�LV�LQ�FRPSUHVVHG�IRUPDW�

,Q�XQFRPSUHVVHG�IRUPDW��HDFK�WZR�E\WH�GDWD�ILHOG�LV�UHSUHVHQWHG�E\�IRXU�KH[DGHFLPDO�GLJLWV��,Q�FRPSUHVVHG
IRUPDW��HDFK�WZR�E\WH�GDWD�ILHOG�FRQWDLQV�WKH�DFWXDO�WZR�E\WHV�RI�GDWD�
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7KH�IROORZLQJ�WDEOH�OLVWV�WKH�WDJV�XVHG�DQG�JLYHV�WKH�FRQWHQW�RI�WKH�GDWD�ILHOG�WKDW�IROORZV�WKH�WDJ�

7$* &217(176�2)�'$7$�),(/'

!�� ��%\WHV��VL]H�RI�UHORFDWDEOH�SRUWLRQ�RI�SURJUDP
��&KDUDFWHUV��WH[W�IURP�WKH�,'7�'LUHFWLYH

� ��%\WHV��VL]H�RI�UHORFDWDEOH�SRUWLRQ�RI�SURJUDP
��&KDUDFWHUV��WH[W�IURP�WKH�,'7�'LUHFWLYH

� ��%\WHV��(QWU\�SRLQW�LQ�DEVROXWH�FRGH
� ��%\WHV��(QWU\�SRLQW�LQ�UHORFDWDEOH�FRGH
� ��%\WHV��5()�FKDLQ�LQ�UHORFDWDEOH�FRGH

��&KDUDFWHUV��5()�QDPH
� ��%\WHV��5()�FKDLQ�LQ�DEVROXWH�FRGH

��&KDUDFWHUV��5()�QDPH
� ��%\WHV��'()�YDOXH�LQ�UHORFDWDEOH�FRGH

��&KDUDFWHUV��'()�QDPH
� ��%\WHV��'()�YDOXH�LQ�DEVROXWH�FRGH

��&KDUDFWHUV��'()�QDPH
� ��%\WHV��DEVROXWH�ORFDWLRQ�FRXQWHU
$ ��%\WHV��UHORFDWDEOH�ORFDWLRQ�FRXQWHU
% ��%\WHV��DEVROXWH�FRGH
& ��%\WHV��UHORFDWDEOH�FRGH
) 1R�GDWD��HQG�RI�REMHFW�UHFRUG

7KH�ODVW�UHFRUG�RI�DQ�REMHFW�ILOH�EHJLQV�ZLWK�D�FRORQ��,W�FRQWDLQV�RQO\�LQIRUPDWLRQ�RQ�WKH�$VVHPEOHU�QDPH�
YHUVLRQ�DQG�WKH�,'�'$7(�LQIRUPDWLRQ�

7DEOH�6L]HV

7KH�$VVHPEOHU�EXLOGV�VHYHUDO�WDEOHV�GXULQJ�DQ�DVVHPEO\��(DFK�RI�WKH�WDEOHV�LV�GHVFULEHG�EHORZ�

7KH�6\PERO�7DEOH�LV�XVHG�WR�VDYH�DOO�V\PEROV��PDFUR�QDPHV�DQG�RSHUDWLRQ�FRGHV�GHILQHG�LQ�WKH�DVVHPEO\�
(DFK�HQWU\�LQ�WKH�WDEOH�LV����E\WHV��7ZR�HQWULHV�DUH�PDGH�IRU�HDFK�5()�V\PERO��7KH�V\PERO�WDEOH�LV�EXLOW
LQ�KLJK�PHPRU\�IURP�WKH�HQG�RI�WKH�DVVHPEOHU�FRGH�XS�WR�!)�����WKH�PD[LPXP�VL]H�LV�DSSUR[LPDWHO\
������HQWULHV�

7KH�&URVV�5HIHUHQFH�7DEOH�LV�XVHG�WR�DFFXPXODWH�WKH�UHIHUHQFHV�WR�HDFK�V\PERO�LQ�WKH�DVVHPEO\��7KH�<
RSWLRQ�H[FOXGHV�WKH�UHJLVWHU�V\PEROV�IURP�FURVV�UHIHUHQFLQJ��(DFK�HQWU\�LQ�WKH�WDEOH�LV���E\WHV��7KH�FURVV
UHIHUHQFH�WDEOH�LV�EXLOW�LQ�9'3�5$0��WKH�PD[LPXP�VL]H�LV�DSSUR[LPDWHO\�!��&��E\WHV�JLYLQJ�D�PD[LPXP
RI�������HQWULHV�
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7KH�0DFUR�'HILQLWLRQ�7DEOH�LV�XVHG�WR�VDYH�DOO�PDFUR�GHILQLWLRQV�HQFRXQWHUHG�LQ�WKH�PDFUR�ILOH�RU�WKH
VRXUFH�ILOH��$OO�WKH�OLQHV�RI�WKH�PDFUR�GHILQLWLRQV�DUH�VWRUHG�DV�YDULDEOH�OHQJWK�VWULQJV�ZLWK�WKH�OHQJWK�E\WH
SUHFHGLQJ�WKH�VWDWHPHQW��7KH�PDFUR�WDEOH�LV�EXLOW�LQ�9'3�5$0��WKH�PD[LPXP�VL]H�LV�DSSUR[LPDWHO\
!��&��E\WHV�SURYLGLQJ�HQRXJK�VSDFH�WR�KROG�WKH�HTXLYDOHQW�WR�D����VHFWRU�PDFUR�ILOH��7KH�PDFUR�ILOH�ZLOO
EH�PRYHG�WR�PRGXOH�5$0�LI�WKH���RU���RSWLRQ�LV�VSHFLILHG��RU�ZLOO�EH�PRYHG�WR�+LJK�0HPRU\�DIWHU�SDVV��
LI�WKHUH�LV�HQRXJK�VSDFH�DIWHU�WKH�V\PERO�WDEOH�LV�EXLOW��,I�WKH�PDFUR�WDEOH�FDQQRW�EH�PRYHG�WR�&38�5$0
WKHQ�LW�PXVW�VKDUH�WKH�9'3�5$0�ZLWK�WKH�FURVV�UHIHUHQFH�WDEOH��OLPLWLQJ�WKH�VL]H�RI�WKH�FURVV�UHIHUHQFH
WDEOH�

7KH�2%-5(&�'LUHFWLYH�7DEOH�LV�XVHG�WR�VDYH�WKH�%()25(�WH[W�GXULQJ�SDVV���DQG�WR�VDYH�WKH�$)7(5�WH[W
GXULQJ�SDVV����(DFK�WH[W�HQWU\�LV�VWRUHG�DV�D�YDULDEOH�OHQJWK�VWULQJ�ZLWK�WKH�OHQJWK�E\WH�SUHFHGLQJ�WKH�WH[W�
7KH�WDEOH�VL]H�LV�!���)�E\WHV��SURYLGLQJ�HQRXJK�VSDFH�WR�KROG�DERXW�������E\WH�REMHFW�UHFRUGV�

',$*126,1*�$66(0%/(5�)$,/85(6

(YHU\�DWWHPSW�KDV�EHHQ�PDGH�WR�LQVXUH�WKDW�WKH�$VVHPEOHU�KDV�QR�EXJV��KRZHYHU�� LQ�HYHU\�FRPSOH[
SURJUDP�WKH�SRVVLELOLW\�RI�EXJV�DOZD\V�H[LVWV��,Q�DGGLWLRQ��EXJV�PD\�DOVR�H[LVW�LQ�WKH�RSHUDWLQJ�V\VWHP
IDFLOLWLHV�XVHG�E\�WKH�$VVHPEOHU��7KHUH�DUH�WKUHH�SRVVLEOH�W\SH�RI�IDLOXUHV�

�� 7KH�$VVHPEOHU�FRPSOHWHV�QRUPDOO\��EXW�VRPH�LQVWUXFWLRQ�RU�GDWD�ZDV�DVVHPEOHG�LQFRUUHFWO\�

�� 7KH�$VVHPEOHU�FRPSOHWHG��EXW�WKH�OLVWLQJ�RU�GLVN�ILOHV�ZHUH�LQFRPSOHWH�RU�LQ�HUURU�

�� 7KH�$VVHPEOHU�GLG�QRW�FRPSOHWH�DQG�RU�WKH�V\VWHP�UHTXLUHG�UHERRWLQJ�

,Q�DOO�WKUHH�FDVHV��WKH�ILUVW�WKLQJ�WR�GR�LV�WR�FRUUHFW�DOO�VRXUFH�HUURUV�WKDW�ZHUH�IRXQG�E\�WKH�$VVHPEOHU��7KH
$VVHPEOHU�FDQ�UHDOO\�RQO\�FRUUHFWO\�DVVHPEOH�FRUUHFW�SURJUDPV��DOWKRXJK�LW�WULHV�WR�GLDJQRVH�LQFRUUHFW
VWDWHPHQWV��$V�WKH�ROG�VD\LQJ�JRHV���*DUEDJH�LQ�HTXDOV�*DUEDJH�RXW��

,Q�WKH�ILUVW�FDVH�DERYH��\RX�VKRXOG�EH�VXUH�WKDW�\RX�XQGHUVWDQG�ZKDW�VKRXOG�EH�DVVHPEOHG��7KH�ODQJXDJH
VXSSRUWHG� LV� IXOO\� GHVFULEHG� LQ� WKH� �$VVHPEOHU� /DQJXDJH� 5HIHUHQFH�� GRFXPHQW� VXSSOLHG� ZLWK� WKH
$VVHPEOHU��7KH�FRPSDWLELOLW\�VWDWHPHQW�PDGH�LQ�WKDW�GRFXPHQW�LV�IRU�LQIRUPDWLRQ�RQO\�DQG�QRW�DV�D
GHILQLWLRQ�RI�WKH�ODQJXDJH�VXSSRUWHG��,I�WKH�(489�DVVHPEOHU�GLUHFWLYH�DQG�RU�PDFUR�GHILQLWLRQV�ZKLFK�WHVW
ZKLFK�SDVV�WKH�$VVHPEOHU�LV�LQ�DUH�XVHG��WKHVH�VKRXOG�EH�FKHFNHG�FDUHIXOO\�

,Q�WKH�VHFRQG�DQG�WKLUG�FDVHV�DERYH��HLWKHU�WKH�$VVHPEOHU�RU�WKH�RSHUDWLQJ�V\VWHP�PD\�EH�VXVSHFW��,Q�WKHVH
FDVHV��\RX�VKRXOG�UHGXFH�WKH�GHSHQGHQF\�RI�WKH�DVVHPEOHU�RQ�WKH�RSHUDWLQJ�V\VWHP��7KLV�FDQ�EH�GRQH�E\
QRW�XVLQJ�DQ\�RI�WKH�OLVWLQJ�RSWLRQV�
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)LQDOO\��DOO�EXJV�GLVFRYHUHG�DV�ZHOO�DV�DQ\�XVDELOLW\�SUREOHPV�VKRXOG�EH�UHSRUWHG�WR�

5$*�62)7:$5(
5��$��*UHHQ
�����&KDQWHQD\�'U�
*ORXFHVWHU��2QW�
&$1$'$�.�&��.�

,I�SRVVLEOH��D�GLVN�ZLWK�WKH�VRXUFH�SURJUDP�WKDW�FDQ�QRW�EH�DVVHPEOHG�VKRXOG�EH�VHQW��7KLV�ZLOO�PDNH
ILQGLQJ�WKH�EXJ�HDVLHU��,I�D�GLVN�LV�VHQW��WKH�PDWHULDO�RQ�WKH�GLVN�ZLOO�RQO\�EH�XVHG�IRU�ILQGLQJ�WKH�EXJ�DQG
ZLOO�EH�UHWXUQHG�ZLWK�D�FRUUHFWHG�YHUVLRQ�RI�WKH�DVVHPEOHU�

7(&+1,&$/�0$7(5,$/

7KH�GRFXPHQWDWLRQ�GLVWULEXWHG�ZLWK�WKH�$VVHPEOHU�FRQVLVWV�RI�WKUHH�PDQXDOV�

$60$5() $VVHPEOHU�/DQJXDJH�5HIHUHQFH
$6005() 0DFUR�5HIHUHQFH�DQG�7XWRULDO
$60���� �����&38�5HIHUHQFH

ZKLFK�FDQ�EH�SULQWHG�ZLWK�WKH�7,�:ULWHU�)RUPDWWHU�

0RUH�LQIRUPDWLRQ�RQ�WKH�KDUGZDUH�DQG�SURJUDPPLQJ�WKH�FRPSXWHU�FDQ�EH�REWDLQHG�LQ�RWKHU�SXEOLFDWLRQV
VXFK�DV�WKRVH�OLVWHG�EHORZ�

�� 706��������%LW�0LFURFRPSXWHU�3UHOLPLQDU\�'DWD�0DQXDO��7H[DV�,QVWUXPHQWV��,QF�������

�� 7H[DV�,QVWUXPHQWV�+RPH�&RPSXWHU�(GLWRU�$VVHPEOHU��7H[DV�,QVWUXPHQWV��,QF�������

�� ,QWURGXFWLRQ�WR�$VVHPEO\�/DQJXDJH�IRU�WKH�7,�+RPH�&RPSXWHU��5DOSK�0ROHVZRUWK�������6WHYH
'DYLV�3XEOLVKLQJ�3�2��%R[��������'DOODV��7H[DV�������,6%1���������������

�� /HDUQLQJ�7,�����$�+RPH�&RPSXWHU�$VVHPEO\�/DQJXDJH�3URJUDPPLQJ�� ,UD�0F�&RPLF�� ����
:RUGZDUH�3XEOLVKLQJ��,QF��3ODQR��7H[DV�������,6%1��������������

�� )XQGDPHQWDOV�RI�7,�����$�$VVHPEO\�/DQJXDJH��0��6��0RUOH\�������7DE�%RRNV��,QF��%OXH�5LGJH
6XPPLW��3$�������,6%1��������������
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Disk 50. Contents of file ASMV7

5$*�62)7:$5(�0DFUR�$VVHPEOHU
9HUVLRQ����6HSWHPEHU�����

%8*6�),;('�

�� $�]HUR�OHQJWK�VRXUFH�OLQH�FDXVHG�WKH�$VVHPEOHU�WR�FUDVK�
�� 7KH�VDPH�EXJ�ZDV�LQ�WKH�5$*,2�VXEURXWLQH�

1(:�)($785(6�

�� $OO�QHZ�GRFXPHQWDWLRQ
D� 8VHU
V�*XLGH
E� $VVHPEOHU�/DQJXDJH�5HIHUHQFH
F� 0DFUR�'HVFULSWLRQV�DQG�0DFUR�:ULWLQJ
G� �����&38�5HIHUHQFH

�� $Q�LQVWDOODWLRQ�SURJUDP�WR�VHW�\RXU�GHIDXOW�YDOXHV� LQWR� WKH�$VVHPEOHU��1R�PRUH�GLVN�VHFWRU
SDWFKLQJ��1HZ�LQVWDOODWLRQ�RSWLRQ�WR�PDNH�WKH�$VVHPEOHU�H[LW�YLD

BLWP  @0

�� 3ULQWHU�ILOH�PD\�EH�RQ�GLVN�

�� $VVHPEOHU�UHVWDUWV�IRU�D�EDWFK�RI�DVVHPEOLHV��RSWLRQDOO\�UHXVLQJ�PDFUR�GHILQLWLRQV�LQ�PHPRU\�

�� 0DFUR�GHILQLWLRQV�PRYHG�WR�&38�5$0�LI�SRVVLEOH�WR�DOORZ�D�ODUJHU�FURVV�UHIHUHQFH�WDEOH�

�� 7ZR�QHZ�FKDUDFWHUV��XQGHUVFRUH�DQG�SHUFHQW��FDQ�EH�XVHG�DV�WKH�VHFRQG�RU�IROORZLQJ�FKDUDFWHUV
LQ�V\PERO�QDPHV�

�� 7ZR�QHZ�DVVHPEOHU�GLUHFWLYHV��675,�IRU�GHILQLQJ�VWULQJV��(489�IRU�UHGHILQLQJ�V\PEROV�

�� 1HZ�PDFUR�GLUHFWLYH���23&2'(��DOORZV�GHILQLWLRQ�RI�QHZ�PDFKLQH�LQVWUXFWLRQV��L�H��WKRVH�IRU�WKH
������

�� 1HZ�QRWDWLRQ�IRU�VWULQJV��WKH\�PD\�EH�FRGHG�LQ�KH[DGHFLPDO�
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1(:�0$&526

�� &$//�³�&DOO�VXEURXWLQHV�ZLWK�SDUDPHWHU�OLVW�

�� 5&$//�³�&DOO�VXEURXWLQHV�ZLWK�SDUDPHWHUV�LQ�UHJLVWHUV������DQG���

�� /'%�³�/RDG�E\WH�YDOXH�LQWR�D�UHJLVWHU�

�� 6(79�³�6HW�9'3�DGGUHVV�

�� ,)�³�([SDQGHG�WR�DOORZ�D�OLWHUDO��ZKLFK�JHQHUDWHV�D�&RPSDUH�,PPHGLDWH�LQVWUXFWLRQ�

�� 6(76:�³�6HW�VZLWFK�21�RU�2))�

�� ,)6:�³�7HVW�VZLWFK�YDOXH�
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Disk 50. Contents of file RAGMAC

$MACRO BE
$SET &L1,6
$IF '&P1(1.1)',EQ,'@',G
$SET &L1,4
$LABEL G
&P0 JNE $+&L1
 B &P1
$END
$MACRO BEEP
&P0 BLWP @RAGBEP
$IF '&P1',EQ,'NOWAIT',N
 LIMI 2
 MOVB @>83CE,@>83CE
 JNE $-6
 LIMI 0
$LABEL N
$END
$MACRO BNE
$SET &L1,6
$IF '&P1(1.1)',EQ,'@',G
$SET &L1,4
$LABEL G
&P0 JEQ $+&L1
 B &P1
$END
$MACRO CLOSE
$IF '&P1(1.1)',NE,'@',R
&P0 BLWP @RAGCLO
 DATA &P1(2)
$EXIT
$LABEL R
&P0 MOV &P1,@$+8
 BLWP @RAGCLO
 DATA 0
$END
$MACRO DCB
$SET &L1,0
$SET &L2,0
$SET &L3,0
$SET &L9,0
$SET &L8,'&P1'
$GOTO P
$LABEL R1
$SET &L8,'&P2'
$GOTO P
$LABEL R2
$SET &L8,'&P3'
$LABEL P
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$IF '&L8',NE,'',&L8(1.2)
$LABEL R
$SET &L9,&L9+1
$GOTO R&L9(5)
$LABEL PA
$SET &L1,'&L8(5)'
$GOTO R
$LABEL EN
$SET &L2,'&L8(5)'
$GOTO R
$LABEL ER
$SET &L3,'&L8(5)'
$GOTO R
$LABEL R3
&P0 DATA 0,&L1,0,0,0,&L2,&L3,0,0
$END
$MACRO GET
$IF '&P1(1.1)',NE,'@',D
$IF '&P2(1.1)',NE,'@',B
&P0 BLWP @RAGGET
 DATA &P1(2),&P2(2)
$EXIT
$LABEL B
&P0 MOV &P2,@$+10
 BLWP  @RAGGET
 DATA  &P1(2),0
$EXIT
$LABEL D
$IF '&P2(1.1)',NE,'@',C
&P0 MOV &P1,@$+8
 BLWP @RAGGET
 DATA 0,&P2(2)
$EXIT
$LABEL C
&P0 MOV &P1,@$+12
 MOV &P2,@$+10
 BLWP @RAGGET
 DATA 0,0
$END
$MACRO HONK
&P0 BLWP @RAGHON
$IF '&P1',EQ,'NOWAIT',N
 LIMI 2
 MOVB @>83CE,@>83CE
 JNE $-6
 LIMI 0
$LABEL N
$END
$MACRO IF
$IF '&P3(1.1)',EQ,'=',A
&P0 C &P1,&P3
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 J&P2 &P4
$EXIT
$LABEL A
&P0 CI &P1,&P3(2)
 J&P2 &P4
$END
$MACRO IFB
&P0 CB &P1,&P3
 J&P2 &P4
$END
$MACRO INPUT
$IF '&P2(1.1)',EQ,'=',S
&P0 MOV &P2,R0
$GOTO C
$LABEL S
&P0 LI R0,&P2(2)
$LABEL C
$IF '&P1(1.1)',NE,'@',R
 BLWP @RAGKIN
 DATA &P1(2),&P3
$EXIT
$LABEL R
 MOV &P1,@$+8
 BLWP @RAGKIN
 DATA 0,&P3
$END
$MACRO MOVBL
$SET &L1,'&P1'
$SET &L2,'&P2'
$SET &L3,'&P3'
&P0 EVEN
$IF '&P1(1.1)',NE,'@',A
$SET &L1,'*R0+'
 LI R0,&P1(2)
$LABEL A
$IF '&P2(1.1)',NE,'@',B
$SET &L2,'*R1+'
 LI R1,&P2(2)
$LABEL B
$IF '&P3(1.1)',EQ,'@',C
$IF '&P3(1.1)',NE,'=',G
$SET &L3,'R2'
 LI R2,&P3(2)
$GOTO G
$LABEL C
$SET &L3,'R2'
 MOV &P3,R2
$LABEL G
 MOVB &L1,&L2
 DEC &L3
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 JNE $-4
$END
$MACRO LDB
&P0 MOVB &P1,&P2
 SRL &P2,8
$END
$MACRO OPEN
$IF '&P1(1.1)',NE,'@',R
&P0 BLWP @RAGOPE
 DATA &P1(2)
$EXIT
$LABEL R
&P0 MOV &P1,@$+8
 BLWP @RAGOPE
 DATA 0
$END
$MACRO PAB
$SET &L1,0
$SET &L2,0
$SET &L3,0
$SET &L4,0
$SET &L5,0
$SET &L6,0
$SET &L7,0
$SET &L9,0
$SET &L8,'&P1'
$GOTO P
$LABEL R1
$SET &L8,'&P2'
$GOTO P
$LABEL R2
$SET &L8,'&P3'
$GOTO P
$LABEL R3
$SET &L8,'&P4'
$GOTO P
$LABEL R4
$SET &L8,'&P5'
$GOTO P
$LABEL R5
$SET &L8,'&P6'
$GOTO P
$LABEL R6
$SET &L8,'&P7'
$GOTO P
$LABEL R7
$SET &L8,'&P8'
$LABEL P
$IF '&L8',NE,'',&L8(1.2)
$LABEL FI
$LABEL SE
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$LABEL DI
$LABEL UP
$SET &L9,&L9+1
$GOTO R&L9(5)
$LABEL VA
$SET &L1,16
$GOTO FI
$LABEL IN
$IF '&L8(1.3)',EQ,'INP',I
$SET &L2,8
$GOTO FI
$LABEL I
$SET &L3,4
$GOTO FI
$LABEL OU
$SET &L3,2
$GOTO FI
$LABEL AP
$SET &L3,6
$GOTO FI
$LABEL RE
$SET &L4,1
$GOTO FI
$LABEL RL
$SET &L5,'&L8(4)'
$GOTO FI
$LABEL BU
$SET &L6,'&L8(4)'
$GOTO FI
$LABEL SO
$SET &L7,'&L8(4)'
$GOTO FI
$LABEL FD
$SET &L0,'&L8(4)'
$GOTO FI
$LABEL R8
&P0 DATA &L1+&L2+&L3+&L4,&L6
 BYTE &L5,0,0,0,&L7
$IF '&L0',EQ,'',N
 BYTE P&S1-$-1
 TEXT '&L0'
P&S1 BSS 0
$EXIT
$LABEL N
 BSS 29
$END
$MACRO PABEQU
&P0OP EQU &P1+0
&P0FL EQU &P1+1
&P0BU EQU &P1+2
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&P0RL EQU &P1+4
&P0CC EQU &P1+5
&P0RN EQU &P1+6
&P0SL EQU &P1+6
&P0SO EQU &P1+8
&P0ST EQU &P1+8
&P0NL EQU &P1+9
&P0FD EQU &P1+10
$END
$MACRO PRINT
$IF '&S2',EQ,1,S
$IF '&P1(1.1)',NE,'@',B
$IF '&P2(1.1)',NE,'@',A
&P0 BLWP @RAGDS1
 DATA &P2(2),&P1(2)
$EXIT
$LABEL A
&P0 MOV &P2,@$+8
 BLWP @RAGDS1
 DATA 0,&P1(2)
$EXIT
$LABEL B
$IF '&P2(1.1)',NE,'@',C
&P0 MOV &P1,@$+10
 BLWP @RAGDS1
 DATA &P2(2),0
$EXIT
$LABEL C
&P0 MOV &P1,@$+14
 MOV &P2,@$+8
 BLWP @RAGDS1
 DATA 0,0
$EXIT
$LABEL S
$IF '&P1(1.1)',NE,'@',D
&P0 BLWP @RAGSCL
 DATA &P1(2)
$EXIT
$LABEL D
&P0 MOV &P1,@$+8
 BLWP @RAGSCL
 DATA 0
$END
$MACRO PUT
$IF '&P1(1.1)',NE,'@',B
$IF '&P2(1.1)',NE,'@',A
&P0 BLWP @RAGPUT
 DATA &P1(2),&P2(2)
$EXIT
$LABEL A
&P0 MOV &P2,@$+10
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 BLWP @RAGPUT
 DATA &P1(2),0
$EXIT
$LABEL B
$IF '&P2(1.1)',NE,'@',C
&P0 MOV &P1,@$+8
 BLWP @RAGPUT
 DATA 0,&P2(2)
$EXIT
$LABEL C
&P0 MOV &P1,@$+12
 MOV &P2,@$+10
 BLWP @RAGPUT
 DATA 0,0
$END
$MACRO SCB
$SET &L1,0
$SET &L2,736
$SET &L3,32
$SET &L4,736
$SET &L5,0
$SET &L6,0
$SET &L9,0
$SET &L8,'&P1'
$GOTO P
$LABEL R1
$SET &L8,'&P2'
$GOTO P
$LABEL R2
$SET &L8,'&P3'
$GOTO P
$LABEL R3
$SET &L8,'&P4'
$GOTO P
$LABEL R4
$SET &L8,'&P5'
$GOTO P
$LABEL R5
$SET &L8,'&P6'
$GOTO P
$LABEL R6
$SET &L8,'&P7'
$GOTO P
$LABEL R7
$SET &L8,'&P8'
$GOTO P
$LABEL R8
$SET &L8,'&P9'
$LABEL P
$IF '&L8',NE,'',&L8(1.2)
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$LABEL R
$SET &L9,&L9+1
$GOTO R&L9(5)
$LABEL TO
$SET &L1,'&L8(5)'
$GOTO R
$LABEL BO
$SET &L2,'&L8(5)'
$GOTO R
$LABEL LE
$SET &L3,'&L8(5)'
$GOTO R
$LABEL IN
$SET &L4,'&L8(5)'
$GOTO R
$LABEL SO
$SET &L5,'&L8(4)'
$GOTO R
$LABEL PR
$SET &L6,&L6+128
$GOTO R
$LABEL SC
$SET &L6,&L6+72
$GOTO R
$LABEL TE
$SET &L6,&L6+32
$GOTO R
$LABEL RM
$SET &L6,&L6+16
$GOTO R
$LABEL SP
$SET &L6,&L6+8
$GOTO R
$LABEL SI
$SET &L6,&L6+64
$GOTO R
$LABEL ML
$SET &L6,&L6+4
$GOTO R
$LABEL R9
&P0 DATA &L1,&L2,&L3,&L4
 BYTE &L5,&L6
$END
$MACRO SETV
$SET &L1,'@>8C02'
$IF '&P2',EQ,'',NOREG
$SET &L1,'*&P2'
$LABEL NOREG
$IF '&P1(1.1)',EQ,'@',A
$IF '&P1(1.1)',EQ,'*',B
$IF '&P1(1.1)',EQ,'=',C
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&P0 SWPB &P1
 MOVB &P1,&L1
 SWPB &P1
 MOVB &P1,&L1
 &P3
$EXIT
$LABEL A
&P0 MOVB &P1+1,&L1
 NOP
 MOVB &P1,&L1
 &P3
$EXIT
$LABEL B
&P0 MOVB @1(&P1(2)),&L1
 NOP
 MOVB &P1,&L1
 &P3
$EXIT
$LABEL C
&P0 LI R0,&P1(2)
 SWPB R0
 MOVB R0,&L1
 SWPB R0
 MOVB R0,&L1
 &P3
$END
$MACRO IFSW
&P0 ABS &P1
$GOTO &P2
$LABEL ON
 JNE &P3
$EXIT
$LABEL OFF
 JEQ &P3
$END
$MACRO SETSW
$GOTO &P2
$LABEL ON
&P0 SETO &P1
$EXIT
$LABEL OFF
&P0 CLR &P1
$END
$MACRO CALL
&P0 BLWP  &P1
$IF &S2,EQ,1,D
 DATA &P2
$IF &S2,EQ,2,D
 DATA &P3
$IF &S2,EQ,3,D
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 DATA &P4
$IF &S2,EQ,4,D
 DATA &P5
$LABEL D
$END
$MACRO RCALL
&P0 EVEN
$IF &S2,EQ,1,D
 LI &P2(1.2),&P2(4)
$IF &S2,EQ,2,D
 LI &P3(1.2),&P3(4)
$IF &S2,EQ,3,D
 LI &P4(1.2),&P4(4)
$LABEL D
 BLWP &P1
$END
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Disk 51. RAG Assembler

9HUVLRQ����� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG��������

6HH�GLVN���

dskdir. v2.0. 12-dec-96
Disk name               = RAGASM7-2
Sectors total           = 360
Sectors used            = 298
Sectors available       = 60
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >005 -README       3 DIS/VAR 80   >146 002
002 >004 ARCHIVER     33 PROGRAM      >126 032
003 >002 RAG/2       112 INT/FIX128   >022 111
004 >003 RAG/3       150 INT/FIX128   >091 149
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Disk 51. Contents of file -README

,Q�RUGHU�WR�ILW�WKH�5$*�$VVHPEOHU�9HUVLRQ�����RQWR�WZR�GLVNV�ZH�KDG�WR�$UFKLYH�WKH�FRQWHQWV�RI�WKLV�GLVN�
6LPSO\�UXQ�WKH�$5&+,9(5�ILOH�RQ�WKLV�GLVN�DQG�XVH�WKH�H[WUDFW�RSWLRQ�WR�XQSDFN�WKH�5$*���DQG�5$*��
ILOHV�RQWR�EODQN�IORSSLHV��:H�DSRORJL]H�IRU�DQ\�LQFRQYHQLHQFH��KRZHYHU�LW�VXUH�EHDWV�KDYLQJ�WR�EX\�D�WKLUG
GLVN�

7KH�%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
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Disk 52. JPH Games Disk

9HUVLRQ� $XWKRU��-��3HWHU�+RGGLH
5HTXLUHV��;% /DQJXDJH��$/��;% 8SGDWHG����������

$VWHURLGV�DQG�6QDNH�LQ�DVVHPEO\��-��)UHGGLH�)URJ��6SDFH�%DWWOH��DQG�VHYHUDO�RWKHUV�LQ�([WHQGHG�%$6,&�
3URJUDPV�IURP�WKH�GHHS�GDUN�SDVW�RI�-��3HWHU�+RGGLH�

dskdir. v2.0. 12-dec-96
Disk name               = JPH_GAMES
Sectors total           = 360
Sectors used            = 245
Sectors available       = 113
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00a -README      32 DIS/VAR 80 Y >0ef 031
002 >003 ASTER        29 PROGRAM    Y >03e 028
003 >005 FISH         25 PROGRAM    Y >061 024
004 >006 FROG         34 PROGRAM    Y >079 033
005 >007 KONG         40 PROGRAM    Y >09a 039
006 >009 LOAD          9 PROGRAM    Y >0e7 008
007 >004 LOADER        8 DIS/FIX 80 Y >05a 007
008 >002 SNAKE        29 PROGRAM    Y >022 028
009 >008 SPACEWAR     39 PROGRAM    Y >0c1 038
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Disk 52. Contents of file -README

-3+�*$0(6�',6.
&RS\ULJKW��&�������E\�-��3HWHU�+RGGLH

7KLV� GLVN� LV� )$,5:$5(�� $Q\� LQGLYLGXDO� RU� QRQ�SURILW� 8VHU� *URXS�PD\� GLVWULEXWH� WKLV� GLVN� IRU� D
UHDVRQDEOH��QR�PRUH�WKDQ�����FRS\�IHH��$�FRQVLGHUDEOH�DPRXQW�RI�ZRUN�ZHQW�LQWR�SURGXFLQJ�WKHVH�JDPHV�
7KH\�ZHUH�RULJLQDOO\�LQWHQGHG�IRU�FRPPHUFLDO�UHOHDVH��:KHQ�7,�OHIW�WKH�KRPH�FRPSXWHU�PDUNHW��WKHVH
SODQV�ZHUH�VKHOYHG��2YHU�WZR�\HDUV�ODWHU�,�GXJ�WKHP�RXW��FOHDQHG�WKHP�XS�D�ELW�DQG�FROOHFWHG�WKHP�RQ�WKLV
GLVN��,I�\RX�HQMR\�WKHVH�SURJUDPV�SOHDVH�VHQG�D�GRQDWLRQ�RI�XS�WR�����WR�WKH�DXWKRU�

-��3HWHU�+RGGLH
���3DXO�5HYHUH�5RDG
/H[LQJWRQ��0$������

SNAKE

<RX�FRQWURO�WKH�VQDNH�ZLWK�MR\VWLFN�QXPEHU�RQH�RU�WKH�DUURZ�NH\V��<RX�FDQ�VHOHFW�VSHHGV�DQG�VQDNH
OHQJWKV� IURP� �� WR���ZLWK���EHLQJ� WKH� HDVLHVW� OHQJWK�DQG� WKH�PRVW�GLIILFXOW� VSHHG��7KH�JDPH�FDQ�EH
LQWHUUXSWHG�ZLWK�FCTN 9��7KH�REMHFW�LV�WR�FROOHFW�WKH�EOLQNLQJ�WDUJHWV��:KLOH�GRLQJ�WKLV�\RX�PXVW�DYRLG
KLWWLQJ�WKH�VWUDQJH�ORRNLQJ�ERXQFLQJ�SXUSOH�PRQVWHUV��WKH�WUHHV��WKH�HGJHV��DQG�\RXUVHOI��,I�\RX�WU\�WR�PRYH
GRZQ�ZKLOH�\RX�DUH�WUDYHOLQJ�XS�WKDW�LV�FRQVLGHUHG�KLWWLQJ�\RXUVHOI��7KHUH�DUH�DOVR�ULVLQJ�UHG�GLDPRQGV�
<RX�FDQ�KLW�WKHVH�ZKLOH�WKH\�DUH�ULVLQJ�WR�VFRUH�SRLQWV�EXW�LI�\RX�KLW�WKHP�ZKHQ�WKH\�DUH�IXOO�JURZQ�\RX
ORRVH�D�OLIH��7KHUH�DUH�DERXW����VFUHHQV�DQG�WKHQ�WKH\�UHF\FOH�DW�D�PRUH�GLIILFXOW�OHYHO��7KLV�ZDV�P\�ILUVW
PDMRU�DVVHPEO\�SURJUDP��7KH�PXVLF�LV�IURP�3LFWXUHV�DW�DQ�([KLELWLRQ�E\�0XVVRUJVN\�

ASTEROIDS

7KLV�LV�D�YDULDQW�RI�DVWHURLGV�ZULWWHQ�EHFDXVH�,�ZDV�VLFN�DQG�WLUHG�RI�([WHQGHG�%$6,&�YHUVLRQV�RI�DVWHURLGV
RQ�WKH�7,��7KHUH�LV�RQH�PLQRU�GLIIHUHQFH��,QVWHDG�RI�ZUDSSLQJ�DURXQG�WKH�HGJHV�\RX�DQG�WKH�DVWHURLGV
ERXQFH�RII�WKHP��6KRWV�DUH�DEVRUEHG�E\�WKH�HGJHV��<RX�FDQ�XVH�MR\VWLFN����WR�FRQWURO�WKH�VKLS��/HIW�DQG
ULJKW�WR�URWDWH��XS�WR�WKUXVW��GRZQ�WR�K\SHUVSDFH��DQG�ILUH�WR�ILUH��7KH�NH\ERDUG�FDQ�DOVR�EH�XVHG��K�DQG
L�WR�URWDWH��D�WR�ILUH��F�WR�WKUXVW��W�WR�K\SHUVSDFH��7R�VWDUW�WKH�JDPH�\RX�PXVW�KLW�HLWKHU�WKH�MR\VWLFN
EXWWRQ�RU�D�NH\�RQ�WKH�NH\ERDUG��7KHUH�LV�D�PD[LPXP�RI�ILYH�ODUJH�DVWHURLGV�RQ�WKH�VFUHHQ�DW�RQFH�
+\SHUVSDFH�FDQ�EH�KHOSIXO�LQ�DQ�HPHUJHQF\�EXW�WKHUH�LV�QR�JXDUDQWHH�WKDW�\RX�ZLOO�EH�SXW�LQ�D�VDIH
ORFDWLRQ��7KH�PXVLF�WKDW�LV�SOD\HG�ZKHQ�\RX�GLH�LV�D�9(5<�VSHHGHG�XS�UXQ�IURP�%HHWKRYHQ
V�7HPSHVW
6RQDWD���7KH�JUDSKLFV�LQ�WKLV�SURJUDP�FRXOG�XVH�VRPH�FOHDQLQJ�XS��,�MXVW�GRQ
W�KDYH�WKH�DUWLVWLF�WDOHQW�
$Q\RQH�LQWHUHVWHG"�³�MSK�
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J. FREDDY FROG

7KLV�JDPH�LV�\HW�DQRWKHU�YHUVLRQ�RI�)URJJHU�IRU�WKH�7,��,W�LV�QDPHG�DIWHU�WKH�3UHVLGHQW��&KDLUPDQ�RI�WKH
%RDUG"��RI�7H[DV�,QVWUXPHQWV��-��)UHG�%XF\��$Q\KRZ��\RX�XVH�MR\VWLFN����WR�PRYH�WKH�IURJ��<RX�PXVW
DYRLG�FDUV�RQ�WKH�KLJKZD\�DQG�KRS�RQ�ORJV�DQG�OLO\SDGV��ZKLFK�VRPHWLPHV�VLQN��WR�JHW�DFURVV�WR�WKH�KRPH
EDVH��<RXU�VFRUH�LV�RQO\�XSGDWHG�DIWHU�D�IURJ�GLHV�RU�UHDFKHV�D�KRPH�EDVH��6FRULQJ�LV�DV�IROORZV�

)RUZDUG +RPH )LQLVK )URJV

+RS %DVH 6FUHHQ WR

)LQLVK

6FUHHQ

%HJLQQHU � �� ��� �
,QWHUPHGLDWH �� ��� ���� �
0DVWHU �� ��� ���� �

SPACE BATTLE

3OD\HU�RQH�XVHV�MR\VWLFN����DQG�SOD\HU�WZR�XVHV�MR\VWLFN����WR�FRQWURO�WKHLU�VKLSV��3OD\HU�RQH�VWDUWV�LQ�WKH
XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�DQG�SOD\HU�WZR�VWDUWV�LQ�WKH�ORZHU�ULJKW�FRUQHU��8VH�WKH�MR\VWLFN�EXWWRQ�WR
ILUH��7KHUH�DUH�PDQ\�RSWLRQV�IRU�WKLV�JDPH�DQG�DOO�VKRXOG�EH�VHOI�H[SODQDWRU\�H[FHSW�IRU�WKH��PLVVLOH�W\SH�
RSWLRQ��'LUHFWLRQDO�PLVVLOHV�PRYH�LQ�WKH�GLUHFWLRQ�WKDW�\RXU�VKLS�LV�PRYLQJ��*XLGHG�PLVVLOHV�PRYH�WRZDUG
\RXU�HQHP\�DQG�DUH�ILUHG�DW�D�VSHHG�UHODWHG�WR�\RXU�GLVWDQFH�IURP�\RXU�HQHP\��<RX�FDQ�KDYH�RQO\�RQH
PLVVLOH�RQ�WKH�VFUHHQ�DW�D�WLPH��VR�XQWLO�WKDW�RQH�GLVDSSHDUV�\RX�FDQQRW�ILUH�DJDLQ��<RX�PXVW�DYRLG�JRLQJ
QHDU�WKH�VXQ�DV�\RX�ZLOO�EXUQ�XS��2FFDVLRQDOO\�\RX�ZLOO�KHDU�D�VWUDQJH�QRLVH�DQG�\RXU�VKLS�ZLOO�EH
LQVWDQWO\�WHOHSRUWHG�WR�DQRWKHU�SDUW�RI�WKH�VFUHHQ��7KLV�PHDQV�WKDW�\RXU�VKLS�KDV�HQFRXQWHUHG�D�KROH�LQ
WKH�IDEULF�RI�VSDFH�ZKLFK�KDV�FDXVHG�LW�WR�IDOO�WKURXJK��2QFH�WKLV�KROH�KDV�EHHQ�XVHG�LW�FORVHV�XS�DQG�PRYHV
WR�DQRWKHU�SRLQW�RQ�WKH�VFUHHQ�

KLIMBING KONG

8VH�MR\VWLFN����WR�FRQWURO�WKH�PDQ��7R�VWDUW�WKH�JDPH�SUHVV�WKH�ILUH�EXWWRQ��$V�ORQJ�DV�WKH�PDQ�LV�EOLQNLQJ
KH�FDQQRW�EH�NLOOHG��<RX�PXVW�DYRLG�WKH�PRQVWHUV�DQG�WKH�SRUWLRQV�RI�WKH�VFUHHQ�WKDW�GR�QRW�FRQWDLQ�EULFNV
RQ�WKH�JURXQG��7KHUH�DUH�HLJKW�GLIIHUHQW�VFUHHQV��7R�FRPSOHWH�D�VFUHHQ�\RX�PXVW�FRPSOHWH�WKH�REMHFWLYH
VSHFLILHG�DW�WKH�WRS�RI�WKH�VFUHHQ��6FRULQJ�LV�VLPSOH��<RX�JHW�����SRLQWV�IRU�FRPSOHWLQJ�D�VFUHHQ����SRLQWV
IRU�MXPSLQJ�XS�DQG����SRLQWV�IRU�MXPSLQJ�HLWKHU�OHIW�RU�ULJKW�
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FISHY BUSINESS

8VH�MR\VWLFN����WR�FRQWURO�\RXU�ILVK��3UHVV�WKH�ILUH�EXWWRQ�WR�VWDUW�WKH�JDPH��<RXU�REMHFWLYH�LV�WR�HDW�DOO�WKH
VHDZHHG�ZKLOH�DYRLGLQJ�WKH�ELJ�ILVK��<RX�RQO\�KDYH�����WLPH�XQLWV�DQG�WKH\�JR�IDVW��HVSHFLDOO\�LI�\RX�GRQ
W
PRYH��7KHUH�DUH�IRXU�GLIIHUHQW�VFUHHQV��%RQXV�SRLQWV�DUH�DZDUGHG�IRU�FRPSOHWLQJ�D�VFUHHQ�LQ�OHVV�WKDQ�WKH
DOORWWHG�WLPH��,I�\RXU�ILVK�LV�DERXW�WR�EH�HDWHQ�\RX�FDQ�KROG�GRZQ�WKH�ILUH�EXWWRQ�WR�HVFDSH�GHDWK��+RZHYHU
\RX�ZLOO�ORVH�SRLQWV�IRU�GRLQJ�WKLV��%H�FDUHIXO�WKRXJK��,I�\RXU�VFRUH�UHDFKHV�]HUR�EHFDXVH�RI�WKLV�\RX�ORVH
D�ILVK�DQ\ZD\��<RX�VWDUW�RXW�ZLWK�D�FHUWDLQ�DPRXQW�RI�SRLQWV�HTXDO�WR�WKH�OHYHO�QXPEHU�PLQXV�RQH�WLPHV
�����DW�WKH�VWDUW�RI�WKH�JDPH��<RX�JHW����SRLQWV�IRU�HDFK�SLHFH�RI�VHDZHHG�\RX�HDW��)XUWKHUPRUH�\RX�JHW
D�ERQXV�RI����SRLQWV�IRU�HDFK�UHPDLQLQJ�SLHFH�RI�VHDZHHG�DW�WKH�HQG�RI�D�VFUHHQ��2Q�WKH�ILUVW�VFUHHQ�LW�FRVWV
���SRLQWV�WR�VDYH�\RXU�OLIH������RQ�WKH�VHFRQG������RQ�WKH�WKLUG��DQG�VR�RQ��,I�\RX�KDYH�PRUH�WKDQ�����
SRLQWV�DIWHU�DQ\�VFUHHQ�\RX�ZLOO�UHFHLYH�D�IUHH�ILVK�

7KH�ILUVW�WZR�SURJUDPV�RQ�WKLV�GLVN��61$.(�DQG�$67(52,'6��DUH�LQ�DVVHPEO\�ODQJXDJH��$�IDVW�ORDGHU
KDV�EHHQ�FUHDWHG�VR�WKDW�WKH\�ORDG�LQ����WR����VHFRQGV� LQVWHDG�RI�WKH�XVXDO���PLQXWHV�WKDW�DVVHPEO\
ODQJXDJH�ILOHV�RI�WKLV�OHQJWK�WDNH�WR�ORDG�

,�UHDOL]H�WKDW�)$,5:$5(�JDPHV�KDYH�EHHQ�OHVV�WKHQ�D�VPDVK�VXFFHVV�LQ�WKH�SDVW��,�KRSH�WKDW�ZLWK�VL[
JDPHV��LQFOXGLQJ�WZR�LQ�DVVHPEO\�ODQJXDJH��WKDW�\RX�ZLOO�ILQG�WKLV�GLVN�ZRUWK������,�KDYH�DGGHG�SUHVFDQ
WR�DOO�WKH�([WHQGHG�%$6,&�SURJUDPV�WR�PDNH�WKHP�VWDUW�XS�TXLFNO\�VR�\RX�GRQ
W�KDYH�WR�ZDLW�DURXQG��7KH
DVVHPEO\�ORDGHU�ZDV�ZULWWHQ�IRU�WKH�VDPH�UHDVRQ��,I�\RX�KDYH�TXHVWLRQV��FRPPHQWV�RU�ZKDWHYHU��OHW�PH
NQRZ��,�KDYH�QR�FXUUHQW�SODQV�IRU�DQ�XSGDWH�EXW� LI� WKH� UHVSRQVH� LV�JUHDW�HQRXJK�DQG�RU�VRPHRQH� LV
LQWHUHVWHG�LQ�KHOSLQJ�RXW�,�ZLOO�FRQVLGHU�DQ�XSGDWH�

%\�WKH�ZD\��IRU�WKRVH�RI�\RX�ZKR�FDUH��,�DP�WKH�FR�GLUHFWRU�RI�WKH�%RVWRQ�&RPSXWHU�6RFLHW\�7,�8VHU�*URXS
DQG�WKH�DXWKRU�RI�WKDW����SDJH�UHSRUW�RQ�WKH�&KLFDJR�
���7,�VKRZ�DV�ZHOO�DV�WKH�UHSRUWV�RQ�0\DUF
V�QHZ
FRPSXWHU�DQG�([WHQGHG�%$6,&����)RU�D�VRIWZDUH�OLVW�RI�RYHU����SXEOLF�GRPDLQ�SURJUDPV��OLVWLQJ�VHYHUDO
SXEOLFDWLRQV��DQG�PHPEHUVKLS�LQIRUPDWLRQ�RQ�WKH�%&6�VHQG�D�VHOI�DGGUHVVHG�VWDPSHG�HQYHORSH�WR�

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������
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Disk 53. Music Compiler

9HUVLRQ����� $XWKRU��&KULV�0RUJDQ
5HTXLUHV��;% /DQJXDJH��$/ 8SGDWHG����������

$OORZV�\RX�WR�FUHDWH�PXVLFDO�FRPSRVLWLRQV�DQG�WKHQ�SOD\�WKHP�ZKLOH�\RX�SURJUDP�RU�ZKLOH�\RXU�SURJUDP
LV�UXQQLQJ��&RPHV�ZLWK�VHYHUDO�H[FHOOHQW�GHPRV�

dskdir. v2.0. 12-dec-96
Disk name               = COMPILER 
Sectors total           = 360
Sectors used            = 347
Sectors available       = 11
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 BANNER       18 DIS/VAR254   >022 017
002 >003 BSCSUP       15 DIS/FIX 80   >033 014
003 >004 COMPILER     31 DIS/FIX 80   >041 030
004 >005 COMPLR-DOC    9 PROGRAM      >05f 008
005 >006 ENTERTAINR   56 DIS/VAR254   >067 055
006 >007 IN-MILL      19 DIS/VAR254   >09e 018
007 >008 INVENTIONF   15 DIS/VAR254   >0b0 014
008 >009 LOAD          2 PROGRAM      >0be 001
009 >00a LOADER        6 DIS/FIX 80   >0bf 005
010 >00b MAINSCREEN   10 DIS/VAR254   >0c4 009
011 >00c MAPLELEAF    26 DIS/VAR254   >0cd 025
012 >00d MUSICBOX     12 DIS/VAR254   >0e6 011
013 >00e NEVERONSUN   21 DIS/VAR254   >0f1 020
014 >00f PUPPYTOWN    23 DIS/VAR254   >105 022
015 >010 S             4 PROGRAM      >11b 003
016 >011 SS            2 DIS/VAR254   >11e 001
017 >012 VARIATIONS   13 DIS/VAR254   >11f 012
018 >013 VENUS-RACE   22 DIS/VAR254   >12b 021
019 >014 W-BOOGIE     28 DIS/VAR254   >140 027
020 >015 XBLOAD       15 DIS/FIX 80   >15b 013 >016 001
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Disk 54. RLE Graphics

9HUVLRQ� $XWKRU��7UDYLV�:DWIRUG
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG����������

3URJUDP�ZKLFK�DOORZV�XVH�RI�9,'7(;�ELWPDS�JUDSKLFV�RQ�WKH�7,��)LOHV�FDQ�EH�WUDQVIHUUHG�YLD�PRGHP�DQG
WKHQ�GLVSOD\HG��SULQWHG��RU�ORDGHG�LQ�*UDSK[�RU�7,�$UWLVW��0DQ\�VDPSOH�VFUHHQV�RQ�GLVN��7KLV�SURJUDP�LV
D�PXVW�IRU�DQ\RQH�LQWR�7,�JUDSKLFV�

dskdir. v2.0. 12-dec-96
Disk name               = RLE-BCS  
Sectors total           = 360
Sectors used            = 218
Sectors available       = 140
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >008 -README       6 DIS/VAR 80   >0de 005
002 >003 COSBY        12 DIS/VAR 80   >044 011
003 >004 ELVIRA       15 DIS/VAR 80   >04f 014
004 >005 HERRON       43 DIS/VAR 80   >05d 042
005 >006 PAMELA       32 DIS/VAR 80   >087 031
006 >007 PICTURE      57 DIS/VAR 80   >0a6 056
007 >002 RLE          35 DIS/FIX 80 Y >022 034
008 >009 WEATHER      18 DIS/VAR 80   >0e9 017
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Disk 54. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�'LVN����
5/(�*UDSKLFV

7KH�PDLQ�SURJUDP�RQ�WKLV�GLVN�LV�WKH�5/(�ILOH��,W�ORDGV�ZLWK�(GLWRU�$VVHPEOHU�RSWLRQ�����7KH�SURJUDP
QDPH�LV�67$57��2QFH�\RX�KDYH�WKH�SURJUDP�XS�DQG�UXQQLQJ��MXVW�JLYH�LW�D�ILOHQDPH�DQG�LW�ZLOO�VKRZ�\RX
WKH�SLFWXUH��7R�6$9(�D�SLFWXUH�WR�EH�ORDGHG�LQWR�*UDSK[��DQG�WKXVO\�7,�$UWLVW��KLW�S�ZKLOH�WKH�SLFWXUH�LV
RQ�WKH�VFUHHQ��8VH�P�WR�SULQW�WKH�SLFWXUH�WR�DQ�(SVRQ�FRPSDWLEOH�SULQWHU��+LW�ENTER�WR�ORDG�DQRWKHU
SLFWXUH��8VH�WKH�RWKHU�NH\V�WR�FKDQJH�FRORUV�

$OO� WKH� ILOHV� RQ� WKLV�GLVN�EHVLGHV�5/(�DQG� �5($'0(�DUH�DOO� SLFWXUHV�� -XVW� IRU� UHIHUHQFH�+HUURQ� LV
FXUUHQWO\����RQ�WKH�)%,
V�PRVW�ZDQWHG�OLVW�

)RU�\RXU�LQIRUPDWLRQ�WKLV�SURJUDP�GHFRGHV�D�SLFWXUH�VWRUHG�LQ�D�IRUPDW�FDOOHG�9,'7(;��7KLV�IRUPDW�LV
VXSSRUWHG�E\�&RPSX6HUYH��,Q�WKH�IXWXUH�LW�LV�KRSHG�WKDW�WKLV�5/(�0$;�SURJUDP�ZLOO�EH�XSGDWHG�WR�DOORZ
IRU�XSORDGV�RI�*5$3+;�7,�$UWLVW�SLFWXUHV�DV�ZHOO�DV�GRZQORDGV�

$OO�SLFWXUHV�DQG�WKH�SURJUDP�LWVHOI�FRPH�IURP�&RPSX6HUYH
V�7,�)RUXP��7KH\�ZHUH�SURYLGHG�WR�WKH�%&6
E\�.HQ�9DQ�7DVVHOO�DQG�:DOW�+RZH��1R�GRFXPHQWDWLRQ�LV�FXUUHQWO\�DYDLODEOH�WKDW
V�ZK\�,�WKUHZ�WKLV�ILOH
WRJHWKHU�

-��3HWHU�+RGGLH
&R�GLUHFWRU
%&6�7,8*
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Disk 55. Disk+Aid

9HUVLRQ� $XWKRU��'RQ�7KRPVRP
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG����������

2QH�RI�WKH�PRVW�FRPSOHWH�DQG�XVHU�IULHQGO\�GLVN�VHFWRU�HGLWRU�SURJUDPV�HYHU�ZULWWHQ��3UHYLRXVO\�DYDLODEOH
IRU�����IURP�7KRPVRQ�6RIWZDUH�

dskdir. v2.0. 12-dec-96
Disk name               = JPHBCS2  
Sectors total           = 360
Sectors used            = 254
Sectors available       = 104
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 DISK+AID-O    9 DIS/FIX 80 Y >054 008
002 >004 DISKOBJ      51 PROGRAM    Y >022 050
003 >003 LOAD          3 PROGRAM    Y >05c 002
004 >005 MANUAL        2 DIS/VAR 80 Y >05e 001
005 >006 MANUAL1      65 DIS/VAR 80 Y >05f 064
006 >007 MANUAL2      40 DIS/VAR 80 Y >09f 039
007 >008 MANUAL3      38 DIS/VAR 80 Y >0c6 037
008 >009 MANUAL4      46 DIS/VAR 80 Y >0eb 045
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Disk 55. Contents of file MANUAL

.PL 55

.IF DSK1.MANUAL1

.IF DSK1.MANUAL2

.IF DSK1.MANUAL3

.IF DSK1.MANUAL4
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Disk 55. Contents of file MANUAL1

',6.���$,'�)25�7+(�7,�����$�&20387(5

9HUVLRQ����

(9$/8$7,21�&23<

7KH�PRVW�FRPSOHWH�VHFWRU�HGLWRU�DQG�GDWD�UHFRYHU\�SURJUDP

)RU�WKH�7,�����$�+RPH�&RPSXWHU

�&��&RS\ULJKW������������'RQDOG�0��7KRPVRQ�,,,

%\

7+20621�62)7:$5(
�����%HDFK�6WUHHW
0XVNHJRQ��0,�����������

7KLV�LV�DQ�HYDOXDWLRQ�FRS\�RI�',6.���$,'��,Q�VHYHUDO�SODFHV�RI�WKLV�PDQXDO�\RX�ZLOO�QRWLFH�WKH�IROORZLQJ
PHVVDJH�

(9$/8$7,21�&23<�³�6(&7,21�20,77('

,�IHHO�WKDW�WKHUH�LV�HQRXJK�RI�WKH�PDQXDO�LQFOXGHG�WR�DOORZ�\RX�WR�PDNH�D�JRRG�HYDOXDWLRQ�RI�',6.���$,'�
7KHUH�DUH�PDQ\�UHDVRQV�ZK\�,�GLG�QRW�LQFOXGH�WKH�HQWLUH�PDQXDO�RQ�GLVN�

�� ,�ZRXOG�OLNH�WR�HQFRXUDJH�PRUH�RI�RXU�XVHUV�WR�EHFRPH�GLVWULEXWRUV��,�KDYH�SULFHG�',6.���$,'
YHU\�IDLUO\�DQG�,�IHHO�LW�LV�D�JUHDW�EDUJDLQ��,�KRSH�\RX�ZLOO�VXSSRUW�WKH�ORZHU�SULFHG�VRIWZDUH�E\
UHDGLO\�SD\LQJ��2WKHU�VRIWZDUH�KRXVHV�ZLOO�EH�IRUFHG�WR�WDNH�QRWLFH�

�� ,�IHHO�WKDW�WKH�KRQHVW\�RI�RXU��5(*,67(5('��XVHUV�VKRXOG�EH�UHZDUGHG��7KH\�DUH�HQWLWOHG�WR�H[WUD
YDOXH�DQG�VXSSRUW�ZKLFK�VKRXOG�EH�ULJKWIXOO\�GHQLHG�WR�WKRVH�ZKR�GR�QRW�SD\�

�� 7KH�FRPSOHWH�GRFXPHQWDWLRQ�ZLOO�QRW�ILW�RQ�WKH�GLVN�ZLWK�WKH�SURJUDP�

,� KRSH� WKDW� \RX� ZLOO� QRW� EH� FORVHG� PLQGHG� DERXW� RPLVVLRQV�� DQG� KRSH� WR� KDYH� \RX� RQ� P\� OLVW� RI
�5(*,67(5('��FRQWULEXWRUV�VRRQ�
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$Q\RQH�PD\�REWDLQ�DQ�HYDOXDWLRQ�FRS\�RI�',6.���$,'�IURP�D�IULHQG�RU�FOXE��$IWHU�\RX�KDYH�KDG�WKH
FKDQFH�WR�XVH�DQG�HYDOXDWH�WKH�SURJUDP�LQ�\RXU�RZQ�HQYLURQPHQW��\RX�DUH�WUXVWHG�WR�HLWKHU�VHQG�LQ�D
FRQWULEXWLRQ�RI�WR�GLVFRQWLQXH�XVH�RI�WKH�SURJUDP��,Q�DQ\�FDVH��\RX�DUH�HQFRXUDJHG�WR�FRS\�WKLV�SURJUDP
IRU�HYDOXDWLRQ�E\�RWKHUV�

',6.���$,'�LV�RQH�RI�WKH�PRVW�SRZHUIXO��YHUVDWLOH�DQG�XVHU�IULHQGO\�GDWD�UHFRYHU\�SURJUDPV�RQ�WKH
PDUNHW�WRGD\�IRU�WKH�7,�����$�+RPH�FRPSXWHU��,W� LV�FRQVWDQWO\�EHLQJ�XSGDWHG�DQG�LPSURYHG�DW�WKH
UHTXHVW�RI�XVHUV�DQG�GLVFUHWLRQ�RI�WKH�DXWKRU��',6.���$,'�LV�SURWHFWHG�XQGHU�FRS\ULJKW��7KH�DXWKRU
LQWHQGV�WR�SURVHFXWH�DQ\RQH�WR�WKH�IXOOHVW�H[WHQW�RI�WKH�ODZ�IRU�PDNLQJ�DQ\�FODLPV�WRZDUG�RZQHUVKLS�RI
',6.���$,'�

7$%/(�2)�&217(176

6(&7,21�3$57�����,1752'8&7,21

���/RDGLQJ�',6.���$,'�ZLWK�([WHQGHG�%DVLF
���/RDGLQJ�',6.���$,'�ZLWK�0LQL�0HPRU\
���/RDGLQJ�',6.���$,'�ZLWK�(GLWRU�$VVHPEOHU
���,�2�HUURU�PHVVDJH�GHFRGLQJ
���6,1*/(�6(&725,1*�HUURU�PHVVDJH�GHFRGLQJ

3$57�����23(5$7,1*�',6.���$,'

���6WDUWLQJ�RXW
���2�6HOHFWLQJ�DQ�RXWSXW�GHYLFH
���$�$OWHU�6HFWRU�RU�0HPRU\
���%�%DFN�6HFWRU
����&�9LHZLQJ�&38�0HPRU\

����'�6FUHHQ�'XPSV
����(�&RPSDULQJ�6HFWRUV
����)�)RUZDUG�6HFWRU
����*�9LHZ�*520�0HPRU\
����+�&KDQJLQJ�0HPRU\�$GGUHVV

����,�'LVSOD\�%XIIHUV
����0�0RYLQJ�D�6HFWRU
����1�6HFWRU�1XPEHU
����3�3ULQWLQJ�6HFWRUV
����4�4XLWWLQJ�',6.���$,'

����5�5HDG�6HFWRU
����6�6HDUFK�6WULQJ
����7�7RJJOH�%HWZHHQ�$6&,,�DQG�+(;



The Cyc: Boston Computer Society Software Library

785

����8�8SGDWLQJ�6FUHHQ�'LVSOD\
����9�9LHZ�9'3�0HPRU\

����)&71�:��a��:ULWLQJ�$�6HFWRU�WR�WKH�'LVN
����)&71�&��C��&XUUHQW�&38�0HPRU\�$GGUHVV
����)&71�*��`��&XUUHQW�*520�0HPRU\�$GGUHVV
����)&71�=��?��&XUUHQW�9'3�0HPRU\�$GGUHVV
����)&71�7��@��7RJJOH�6WDWXV�/LQH

����)&71�,��"��0DLQ�0HQX
����)&71�3�����0DS�'LVN�6HFWRUV
������������6HOHFWLQJ�'LVN�'ULYH
����)&71����%$&.��0HPRU\�%DFN�3DJH
����!�1XPEHU�EDVH�FRQYHUVLRQV

3$57�����',6.�)250$7�29(59,(:

����/D\RXW�RI�6HFWRU��
����/D\RXW�RI�6HFWRU��
����/D\RXW�RI�'LUHFWRU\�6HFWRUV

3$57�����5(&29(5,1*�/267�'$7$

����+LQWV�IRU�5HFRYHULQJ�/RVW�'DWD

3$57�����,1752'8&7,21

7KDQN�\RX�IRU�FRPLQJ�WR�7+20621�62)7:$5(�IRU�\RXU�XWLOLW\�VRIWZDUH�QHHGV��,�IHHO�WKDW�\RX�KDYH
PDGH�D�JRRG�LQYHVWPHQW�LQ�D�SURJUDP�WKDW�ZLOO�EH�RI�YDOXH�WR�\RX�IRU�D�ORQJ�WLPH�WR�FRPH�

6(&7,21����/RDGLQJ�',6.���$,'�ZLWK�([WHQGHG�%DVLF

7R�ORDG�',6.�$,'�ZLWK�(;7(1'('�%$6,&��VHOHFW�(;7(1'('�%$6,&�IURP�WKH�PDLQ�WLWOH�VFUHHQ�ZLWK
WKH�SURJUDP�GLVN�LQ�GULYH����:LWK�WKH�QHZ�VSHHG�ORDGHU��',6.�$,'�VKRXOG�ORDG�DQG�DXWRPDWLFDOO\�UXQ
LQ�DERXW���VHFRQGV��,I�\RX�ZLVK�WR�ORDG�',6.�$,'�IURP�;%��W\SH�WKH�IROORZLQJ�OLQH�DW�FRPPDQG�PRGH�

CALL INIT :: CALL LOAD("DSK1.DISK+AID-O") :: CALL LINK("START")

7KLV�ZLOO�ORDG�WKH�SURJUDP�DQG�VWDUW�UXQQLQJ�LW�IRU�\RX�



7(;$6�,167580(176
+20(�&20387(5

786

6(&7,21����/RDGLQJ�',6.���$,'�ZLWK�0LQL�0HPRU\

,I�\RX�DUH�UXQQLQJ�WKH�SURJUDP�IURP�0LQL�0HPRU\�WKH�ILUVW�WKLQJ�WR�GR�LV�UHVHW�WKH�FRPSXWHU�EDFN�WR�WKH
PDVWHU�WLWOH�VFUHHQ�ZLWK�WKH�0LQL�0HPRU\�FRPPDQG�PRGXOH�SOXJJHG�LQ��3UHVV�DQ\�NH\�WR�FOHDU�WKH�WLWOH
VFUHHQ�

1RZ�VHOHFW�RSWLRQ���/2$'�$1'�581��7KH�FRPSXWHU�ZLOO�DVN�\RX�IRU�WKH�ILOH�QDPH��$W�WKH�ILOH�QDPH
SURPSW��W\SH�LQ�'6.��',6.�$,'�2��7KH�SURJUDP�ZLOO�ERRW�LQ�DQG�VWDUW�UXQQLQJ�DXWRPDWLFDOO\�

6(&7,21����/RDGLQJ�',6.���$,'�ZLWK�(GLWRU�$VVHPEOHU

5HVHW�WKH�FRPSXWHU�WR�WKH�PDVWHU�WLWOH�VFUHHQ�ZLWK�WKH�(GLWRU�$VVHPEOHU�FRPPDQG�PRGXOH�SOXJJHG�LQ�
3UHVV�DQ\�NH\�WR�FOHDU�WKH�PDVWHU�WLWOH�VFUHHQ�DQG�WKHQ�VHOHFW�('�$66(0%/(5��3UHVV�RSWLRQ����/2$'
$1'�581�

$W�WKH�),/(1$0(�SURPSW�W\SH�LQ�'6.��',6.�$,'�2�DQG�SUHVV�ENTER��7KH�SURJUDP�ZLOO�ERRW�LQ�DQG
VWDUW�UXQQLQJ�DXWRPDWLFDOO\�

6(&7,21����,�2�(UURU�PHVVDJH�GHFRGLQJ

7KHUH�DUH�HUURU�PHVVDJHV�WKDW�PD\�EH�HQFRXQWHUHG�ZKLOH�UXQQLQJ�',6.���$,'��7KHVH�PHVVDJHV�DQG�WKHLU
PHDQLQJV�DUH�DV�IROORZV�

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21����6,1*/(�6(&725,1*�HUURU�PHVVDJH�GHFRGLQJ

7KHUH�DUH�HUURUV�WKDW�PD\�EH�HQFRXQWHUHG�ZKHQ�SHUIRUPLQJ�VLQJOH�VHFWRU�RSHUDWLRQV��7KHVH�PHVVDJHV�DUH
GHVFULEHG�LQ�WKH�IROORZLQJ�SDJHV�

(9$/8$7,21�&23<�³�6(&7,21�20,77('
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3$57�����23(5$7,1*�',6.���$,'

6(&7,21����67$57,1*�287

7KH�ILUVW�VFUHHQ�\RX�ZLOO�KDYH�LV�WKH�FUHGLW�WLWOH�VFUHHQ��3UHVV�DQ\�NH\�WR�FRQWLQXH��7KH�QH[W�VFUHHQ�\RX�ZLOO
KDYH�ZLOO�EH�WKH�:$51,1*�VFUHHQ�WKDW�LQIRUPV�\RX�RI�WKH�GDQJHUV�RI�XVLQJ�D�VLQJOH�VHFWRULQJ�SURJUDP�

7KH�QH[W�VFUHHQ�LV�WKH�0$,1�0(18��'LVSOD\HG�RQ�WKLV�VFUHHQ�DUH�DOO�RI�WKH�FRPPDQGV�DYDLODEOH�WR�\RX�
7R�PDNH�WKH�SURJUDP�PRUH�XVHU�IULHQGO\��,�KDYH�LQFRUSRUDWHG�D�VLQJOH�NH\�VWURNH�FRPPDQG�HQWU\�IHDWXUH�
$V�VRRQ�DV�\RX�SUHVV�D�NH\�WKDW�UHSUHVHQWV�D�YDOLG�FRPPDQG�\RX�ZLOO�EH�VHQW�WR�WKDW�URXWLQH�

$W�WKH�WRS�RI�WKH�VFUHHQ�LV�WKH�VWDWXV�OLQH��7KH�VWDWXV�OLQH�GLVSOD\V�WKH�IROORZLQJ�LWHPV�

³ 7KH�H[WUHPH�OHIW�VLGH�RI�WKH�OLQH�ZLOO�KDYH�HLWKHU�D��&����*����9��RU�QRWKLQJ�LI�\RX�DUH�MXVW�HQWHULQJ
WKH�SURJUDP��7KHVH�OHWWHUV�UHSUHVHQW�WKH�DUHD�RI�PHPRU\�WKDW�ZDV�ODVW�DFFHVVHG�

³ 7KH�QH[W�WKLQJ�ZLOO�EH�WKH�ZRUG�',6.�DQG�D�QXPEHU�DIWHU�LW��7KLV�QXPEHU�UHSUHVHQWV�WKH�GLVN
GULYH�WKDW�WKH�SURJUDP�ZLOO�JR�WR�IRU�VHFWRU�UHDGLQJ�DQG�ZULWLQJ�

³ 7KH�QH[W�WKLQJ�LQ�WKH�OLQH�ZLOO�EH�HLWKHU�WKH�FXUUHQW�VHFWRU�QXPEHU�RU�WKH�PHPRU\�DGGUHVV�LQ
&38��9'3�RU�*520�PHPRU\�DV�LQGLFDWHG�E\�WKH�OHWWHU�DW�WKH�H[WUHPH�OHIW�VLGH�RI�WKH�VFUHHQ�
:KHQ�\RX�GR�D�UHDG�RU�ZULWH�RSHUDWLRQ��WKH�VHFWRU�QXPEHU�LV�SXOOHG�IURP�WKLV�SDUW�RI�WKH�VWDWXV
OLQH�

�:$51,1*�

%(�685(�<28�+$9(�7+(�6(&725�$1'�',6.�180%(5� <28�:$17�72�5($'�25�:5,7(
(17(5('�%()25(�(;(&87,1*�7+(�5($'�25�:5,7(�6(&725�&200$1'�

,I�\RX�KDYH�D��&��RQ�WKH�OHIW�VLGH�RI�WKH�OLQH�DQG�D�!$����LQ�WKLV�SDUW�RI�WKH�OLQH�DQG�\RX�SUHVV��&���WKH
SURJUDP�ZLOO�GLVSOD\�����E\WHV�RI�&38�PHPRU\�VWDUWLQJ�DW�!$����

(9$/8$7,21�&23<���6(&7,21�20,77('

³ 7KH�ODVW�WKLQJ�RQ�WKH�VWDWXV�OLQH�LV�WKH�ODVW�PRGH�\RX�DFFHVVHG��7KH�PRUH�LPSRUWDQW�FRPPDQGV
ZLOO�EH�GLVSOD\HG�KHUH�ZKHQ�VHOHFWHG��1RW�DOO�WKH�FRPPDQGV�ZLOO�EH�GLVSOD\HG�KRZHYHU�
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,�ZRXOG�ILUVW�OLNH�WR�SRLQW�RXW�D�FRXSOH�RI�LPSRUWDQW�FRQVLGHUDWLRQV�ZKHQ�XVLQJ�',6.���$,'�

7KLV�SURJUDP�XVHV�9'3�5$0�H[WHQVLYHO\��7KHUH�LV�DQ�����E\WH�EXIIHU�IRU�WKH�$6&,,�EXIIHU������E\WHV�IRU
WKH�+(;�EXIIHU������E\WHV�IRU�WKH�VFUHHQ�LPDJH�WDEOH��DQG�����E\WHV�IRU�WKH�VHFWRU�,�2�EXIIHU�SOXV�D�3$%
WDEOH��,�ZLOO�EH�PHQWLRQLQJ�PDLQO\�WKH�$6&,,�DQG�+(;�EXIIHUV�WKURXJKRXW�WKH�PDQXDO�EHFDXVH�RI�WKHLU
LPSRUWDQFH�

7KH�$6&,,�DQG�+(;�EXIIHUV�DUH�XVHG�WR�VWRUH�WKH�$6&,,�DQG�+(;�HTXLYDOHQWV�RI�D�FRQYHUWHG�VHFWRU�RU
PHPRU\�EORFN��7KH�+(;�EXIIHU�LV�HVSHFLDOO\�LPSRUWDQW�IRU�6(&725�:5,7(�RSHUDWLRQV�EHFDXVH�WKH
LQIRUPDWLRQ�WKDW�LV�LQ�WKLV�EXIIHU�LV�ZKDW�LV�ZULWWHQ�WR�WKH�GLVN��7KH�VDPH�JRHV�IRU�DOWHULQJ�PHPRU\��,I�\RX
DFFLGHQWDOO\�JR�WR�DOWHU�PHPRU\�ZKHQ�\RX�GRQ
W�ZDQW�WR�DQG�SUHVV�ENTER�IURP�WKH�ZRUNLQJ�ILHOG��WKH
FXUUHQW�+(;�EXIIHU�ZLOO�EH�ZULWWHQ�RXW�WR�PHPRU\��,W�LV�D�JRRG�LGHD�WR�VWD\�DZD\�IURP�DOO�RI�WKHVH�EXIIHUV�
:KHQ�H[SODLQLQJ�WKH�GLIIHUHQW�FRPPDQGV�,�ZLOO�DOVR�WHOO�\RX�ZKHWKHU�WKH�RSHUDWLRQ�DIIHFWV�WKHVH�EXIIHUV
RU�QRW�

$QRWKHU�LPSRUWDQW�FRQVLGHUDWLRQ�LV�WKH�PLGGOH�RI�WKH�VWDWXV�OLQH��:KHQ�\RX�DUH�SHUIRUPLQJ�D�PHPRU\
YLHZ�RSHUDWLRQ�DQG�WKHQ�ZDQW�WR�SHUIRUP�D�6(&725�RSHUDWLRQ�WKH�6(&725�QXPEHU�ZLOO�DXWRPDWLFDOO\
EH�XSGDWHG�DQG�GLVSOD\HG�RQ�WKH�VWDWXV� OLQH��7KH� VDPH� WKLQJ�KDSSHQV�ZKHQ�JRLQJ�IURP�D�6(&725
RSHUDWLRQ�WR�D�0(025<�RSHUDWLRQ��WKH�VWDWXV�OLQH�ZLOO�DXWRPDWLFDOO\�EH�XSGDWHG�DQG�GLVSOD\HG�

:KHQ�DW�WKH�FRPPDQG�PRGH�PDNH�VXUH�WKH�$/3+$�/2&.�LV�GHSUHVVHG�RU�WKH�FRPPDQGV�ZLOO�QRW�UHJLVWHU�

6(&7,21����2�6(/(&7,1*�$1�287387�'(9,&(

:KHQ�HQWHULQJ�DQ�RXWSXW�GHYLFH�QDPH�\RX�PD\�XVH�WKH�/()7�RU�5,*+7�DUURZV�WR�PRYH�WKH�FXUVRU�ZKHUH
\RX�ZDQW�LW��<RX�FDQ�DOVR�XVH�)&71���WR�FOHDU�WKH�GHYLFH�QDPH�IURP�WKH�VFUHHQ�DQG�PHPRU\�VWRUDJH�DUHD�
$IWHU�\RX�DUH�ILQLVKHG�W\SLQJ� LQ�WKH�RXWSXW�GHYLFH�QDPH��SUHVV�(17(5�DQG�\RX�ZLOO�EH�EDFN�WR�WKH
FRPPDQG�PRGH�

7KLV�FRPPDQG�GRHV�QRW�DIIHFW�WKH�9'3�EXIIHUV�

6(&7,21����$�$/7(5�6(&725�25�0(025<

7KH�DOWHU�PRGH�ZLOO�HQDEOH�\RX�WR�FKDQJH�D�VHFWRU�RI�LQIRUPDWLRQ�RU�DOWHU�WKH�FRQWHQWV�RI�DQ\�&38�RU�9'3
5$0�LQ�WKH�FRPSXWHU�V\VWHP��7KH�SURJUDP�IHDWXUHV�FRPSOHWH�RQ�VFUHHQ�HGLWLQJ�LQ�HLWKHU�$6&,,�RU�+(;�
,I�\RX�KDYH�WKH�VFUHHQ�WRJJOHG�WR�$6&,,�\RX�ZLOO�EH�HGLWLQJ�LQ�$6&,,��,I�\RX�KDYH�WKH�VFUHHQ�WRJJOHG�WR�+(;
\RX�ZLOO�EH�HGLWLQJ�LQ�+(;�

<RX�FDQ�HQWHU�WKLV�PRGH�RQO\�LI�WKHUH�LV�$6&,,�RU�+(;�LQIRUPDWLRQ�EHLQJ�GLVSOD\HG�RQ�WKH�VFUHHQ�

$IWHU�SUHVVLQJ��$���WKH�FXUVRU�ZLOO�DXWRPDWLFDOO\�EH�PRYHG�WR�WKH�XSSHU�OHIW�SDUW�RI�WKH�ILHOG��$W�WKLV�SRLQW�
\RX�FDQ�XVH�DQ\�RI�WKH�DUURZ�NH\V�WR�SRVLWLRQ�WKH�FXUVRU�ZKHUH�\RX�ZDQW�LW��7KH�SURJUDP�ZLOO�QRW�OHW�\RX
H[FHHG�WKH�ERXQGDULHV�RI�WKH�ILHOG�ZKHWKHU�LQ�$6&,,�RU�+(;�
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,I�\RX�HQWHUHG�WKLV�PRGH�E\�DFFLGHQW�DQG�GRQ
W�FDUH�WR�HGLW�WKH�FXUUHQW�LQIRUPDWLRQ�EHLQJ�GLVSOD\HG�RQ�WKH
VFUHHQ��VLPSO\�SUHVV�FCTN 4�WR�FOHDU�\RX�RXW�RI�WKH�DOWHU�PRGH�DQG�SXW�\RX�EDFN�WR�WKH�FRPPDQG�PRGH�

7KHUH�DUH�D�IHZ�RI�WKLQJV�WR�UHPHPEHU�ZKHQ�HGLWLQJ�LQIRUPDWLRQ�RQ�WKH�VFUHHQ�

�� ,I�\RX�DUH�HGLWLQJ�D�VHFWRU�RI�LQIRUPDWLRQ��WKH�QHZ�GDWD�ZLOO�QRW�EH�ZULWWHQ�EDFN�WR�WKH�GLVN�XQOHVV
\RX�VHOHFW�FCTN W��7KLV�LV�WKH�RQO\�ZD\�QHZ�GDWD�FDQ�EH�SXW�EDFN�WR�WKH�GLVN�

�� ,I�\RX�DUH�HGLWLQJ�PHPRU\��WKH�QHZ�GDWD�ZLOO�QRW�EH�ZULWWHQ�RXW�817,/�\RX�SUHVV�ENTER��,I�\RX
SUHVV�FCTN 4��WKH�FRQWHQWV�\RX�KDYH�DOWHUHG�RQ�VFUHHQ�ZLOO�QRW�EH�ZULWWHQ�EDFN�WR�PHPRU\�

�� 7KLV�HGLWLQJ�IHDWXUH�LV�VLPSO\�D�VFUHHQ�HGLWLQJ�IHDWXUH�DQG�GRHV�QRW�WDNH�HIIHFW�XQWLO�\RX�SUHVV�WKH
FRUUHFW�NH\V��$IWHU�\RX�SUHVV�HLWKHU�FCTN 4�RU�ENTER�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�FRPPDQG�VHOHFW
PRGH�

(GLWLQJ�WKH�VFUHHQ�ZLOO�DIIHFW�ERWK�WKH�$6&,,�DQG�+(;�EXIIHUV�

6(&7,21����%�%$&.�6(&725

7KLV�FRPPDQG�ZLOO�DOORZ�\RX�WR�GHFUHPHQW�WKH�VHFWRU�QXPEHU�E\�RQH������:KHQ�\RX�SUHVV��%��\RX�FDQ�VHH
WKH�VHFWRU�QXPEHU�RQ�WKH�VFUHHQ�GHFUHPHQW�E\�RQH�XQOHVV�LW�LV�]HUR��WKHQ�LW�ZLOO�VWD\�DW�]HUR��7KLV�GRHV�QRW
DIIHFW�WKH�UHDG�RU�ZULWH�IXQFWLRQ�XQWLO�\RX�VHOHFW�WKH�FRUUHFW�FRPPDQGV�WR�UHDG�RU�ZULWH�

7KH�9'3�EXIIHUV�DUH�QRW�DIIHFWHG�XVLQJ�WKLV�FRPPDQG�

6(&7,21�����&�9,(:,1*�&38�0(025<

(9$/8$7,21�&23<�³�6(&7,21�20,77('
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Disk 55. Contents of file MANUAL2

6(&7,21�����'�6&5((1�'803

6FUHHQ�GXPSV�FDQ�EH�SHUIRUPHG�RQ�DQ\�VFUHHQ�DW�DQ\�WLPH�WKH�FXUVRU�LV�IODVKLQJ�QH[W�WR�WKH�ZRUG�02'(
RQ�WKH�VWDWXV�OLQH��,I�WKHUH�LV�QR�YDOLG�GHYLFH�QDPH�W\SHG�LQ�\RX�ZLOO�EH�VHQW�WR�WKH�VHOHFW�RXWSXW�GHYLFH
SURPSW�WR�HQWHU�D�GHYLFH�QDPH��7KH�LQIRUPDWLRQ�WKDW�ZDV�RQ�WKH�VFUHHQ�DW�WKH�WLPH�ZLOO�EH�VDYHG�WR�DQG
WKHQ�UHWXUQHG�DIWHU�\RX�SUHVV�(17(5�DIWHU�LQSXWWLQJ�WKH�GHYLFH�QDPH�

7KH�VFUHHQ�GXPS�ZLOO�ZRUN�RQ�DQ\�YDOLG�GHYLFH�H[FHSW�FDVVHWWH�

$IWHU�WKH�VFUHHQ�GXPS�LV�FRPSOHWHG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�FRPPDQG�PRGH�

7KH�9'3�EXIIHUV�DUH�QRW�DIIHFWHG�

6(&7,21�����(�&203$5,1*�6(&7256

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����)�)25:$5'�6(&725�180%(5

:KHQ�\RX�SUHVV�WKH��)��NH\�\RX�ZLOO�QRWLFH�WKDW�WKH�VHFWRU�EHLQJ�GLVSOD\HG�RQ�WKH�VWDWXV�OLQH�ZLOO�EH
LQFUHPHQWHG�E\�RQH��7KHUH�LV�QR�XSSHU�OLPLW�RWKHU�WKDQ�!))))��$W�WKDW�SRLQW�WKH�FRXQWHU�ZLOO�UROO�EDFN
DURXQG�WR�������,I�\RX�LQFUHPHQW�WR�D�VHFWRU�QXPEHU�WKDW�LV�QRW�YDOLG�IRU�\RXU�V\VWHP��WKHQ�WU\�WR�UHDG�RU
ZULWH�WKDW�VHFWRU�DQ�HUURU�ZLOO�RFFXU�DQG�WKH�VFUHHQ�ZLOO�WXUQ�UHG�

<RX�PD\�SUHVV�WKH��)��NH\�DQ\�WLPH�WKH�FXUVRU�LV�IODVKLQJ�QH[W�WR�WKH�ZRUG�02'(�RQ�WKH�VWDWXV�OLQH�

2QH�WKLQJ�WR�UHPHPEHU��ZKHQ�\RX�XVH�WKH��)��NH\�WR�IRUZDUG�WKH�VHFWRU�FRXQW�DQG�\RX�GR�D�UHDG�RSHUDWLRQ
RU�D�ZULWH�RSHUDWLRQ��WKH�QXPEHU�LV�WDNHQ�IURP�WKLV�VSRW�RQ�WKH�VFUHHQ�

7KH�9'3�EXIIHUV�DUH�QRW�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�

6(&7,21�����*�9,(:,1*�*520�0(025<

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����+�&+$1*,1*�0(025<�$''5(66

(9$/8$7,21�&23<�³�6(&7,21�20,77('
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6(&7,21�����,�',63/$<,1*�6&5((1�%8))(5

:KHQ�\RX�SUHVV��,��\RX�ZLOO�GLVSOD\�WKH�ODVW�$6&,,�RU�+(;�VFUHHQ�WKDW�ZDV�UHDG�LQ�IURP�PHPRU\�RU�WKH
GLVN�

,I�\RX�KDYH�DQ�$6&,,�VFUHHQ�RI�D�GLVN�VHFWRUV�FRQWHQWV�DQG�GHFLGH�\RX�QHHG�WR�YLHZ�WKH�PHQX�WR�UHIUHVK
\RXU�PHPRU\��DV�VRRQ�DV�\RX�DUH�GRQH�ZLWK�WKH�PHQX�SUHVV��,��DQG�WKH�$6&,,�VFUHHQ�\RX�ZHUH�YLHZLQJ�ZLOO
EH�GLVSOD\HG�RQFH�DJDLQ�RQ�WKH�VFUHHQ�MXVW�DV�\RX�OHIW�LW��7KH�$6&,,�DQG�+(;�EXIIHUV�LQ�9'3�5$0�ZLOO
UHPDLQ�XQFKDQJHG�XQWLO�\RX�DOWHU�WKHP�XVLQJ�WKH�SURJUDP�RU�UHDG�LQ�D�QHZ�PHPRU\�EORFN�RU�UHDG�D�QHZ
GLVN�VHFWRU��$W�WKDW�WLPH�WKH�WZR�EXIIHUV�ZLOO�EH�XSGDWHG�ZLWK�WKH�QHZ�LQIRUPDWLRQ�

7KLV� FRPPDQG�ZLOO� QRW� WRJJOH� WKH� VFUHHQ� IRU�\RX��<RX� VWLOO�KDYH� WR� WRJJOH� WKH� VFUHHQ�XVLQJ� WKH� �7�
FRPPDQG��7KH�RQO\�HIIHFW�RQ�WKH�9'3�EXIIHUV�LV�WKDW�WKH\�ZLOO�EH�GLVSOD\HG�

6(&7,21�����0�029,1*�$�6(&725

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����1�6(&725�180%(5

7KLV�FRPPDQG�ZLOO�HQDEOH�\RX�WR�PDQXDOO\�HQWHU�WKH�VHFWRU�QXPEHU�\RX�ZDQW�ULJKW�RQ�WKH�VWDWXV�OLQH�

:KHQ�\RX�SUHVV��1��WKH�PRVW�FXUUHQW�VHFWRU�QXPEHU�ZLOO�EH�GLVSOD\HG�DQG�WKH�FXUVRU�ZLOO�DSSHDU�LQ�WKLV
ILHOG��$IWHU�\RX�HQWHU�WKH�QXPEHU��SUHVV�ENTER�DQG�LW�ZLOO�EH�\RXU�QHZ�QXPEHU�

7KH�9'3�EXIIHUV�DUH�QRW�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�

6(&7,21�����3�35,17,1*�6(&7256

,I�\RX�HQWHU�WKLV�FRPPDQG�DQG�WKHUH�LV�QR�GHYLFH�QDPH�HQWHUHG��\RX�ZLOO�EH�UHWXUQHG�WR�WKH�HQWHU�RXWSXW
GHYLFH�PRGH�WR�HQWHU�D�GHYLFH�QDPH�

:KHQ�\RX�SUHVV��3���\RX�ZLOO�EH�SURPSWHG�IRU�WKH�VWDUWLQJ�VHFWRU�QXPEHU�\RX�ZDQW�SULQWHG�DQG�WKH�HQGLQJ
VHFWRU�QXPEHU�\RX�ZDQW�SULQWHG�

:KHQ�\RX�SUHVV�HQWHU�DIWHU�VHOHFWLQJ�\RXU�ODVW�VHFWRU�QXPEHU��WKH�SURJUDP�ZLOO�VWDUW�SULQWLQJ�WKH�VHFWRUV
RXW��,I�\RX�ZLVK�WR�3$86(�WKH�SULQWLQJ�SURFHVV�SUHVV�DQ\�NH\��7R�UHVWDUW�WKH�SULQWLQJ�SURFHVV�SUHVV�DQ\
NH\��,I�\RX�ZLVK�WR�EUHDN�RXW�RI�WKH�SULQW�VHFWRUV�PRGH��VLPSO\�SUHVV�FCTN 4��<RX�ZLOO�EH�UHWXUQHG�WR�WKH
FRPPDQG�PRGH�
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,I�\RX�HQWHU�WKLV�FRPPDQG�E\�PLVWDNH��SUHVV�FCTN 4�WR�FOHDU�\RXUVHOI�EDFN�WR�WKH�FRPPDQG�PRGH�

7R�VHH�D�VDPSOH�RI�D�VHFWRU�SULQWRXW��WXUQ�WR�WKH�EDFN�RI�WKH�PDQXDO�

7KH�9'3�EXIIHUV�DUH�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�

6(&7,21�����4�48,7�,1*�7+(�352*5$0

7R�H[LW�WKH�SURJUDP�DQG�JHW�EDFN�WR�WKH�7,�WLWOH�VFUHHQ��VLPSO\�SUHVV��4�

6(&7,21�����5�5($'�6(&725

:KHQ�\RX�SUHVV��5���WKH�SURJUDP�ZLOO�WDNH�WKH�FXUUHQW�',6.�DQG�6(&725�QXPEHU�IURP�WKH�VWDWXV�OLQH
DQG�UHDG�WKH�VHFWRU�LQ�

$W�WKLV�SRLQW�WKH�SURJUDP�ZLOO�FKHFN�WR�VHH�LI�WKH�VFUHHQ�XSGDWH�IODJ�LV�VHW��,I�WKH�����LV�RQ�WKH�VWDWXV�OLQH�
WKH�VHFWRU�LQIRUPDWLRQ�ZLOO�EH�GLVSOD\HG�LQ�HLWKHU�+(;�RU�$6&,,�GHSHQGLQJ�RQ�KRZ�\RX�KDYH�WKH�WRJJOH
IODJ�VHW��,I�WKH�����LV�QRW�RQ�WKH�VFUHHQ��QRWKLQJ�ZLOO�EH�GLVSOD\HG�

$IWHU�WKH�FRPPDQG�LV�FRPSOHWHG��\RX�ZLOO�EH�UHWXUQHG�WR�WKH�FRPPDQG�PRGH�

7KH�9'3�EXIIHUV�DUH�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�

6(&7,21�����6�6($5&+�675,1*

7KLV�PRGH�RI�RSHUDWLRQ�ZLOO�HQDEOH�\RX�WR�VHDUFK�IRU�D�VWULQJ�XS�WR����FKDUDFWHUV�LQ�HLWKHU�$6&,,�RU�+(;�
7KH�SURJUDP�ZLOO�DOVR�DOORZ�\RX�WR�WXUQ�VFUHHQ�XSGDWH�RQ�RU�RII�IRU�IDVWHU�VHDUFKLQJ�RI�WKH�GLVN�

:KHQ�\RX�HQWHU�WKLV�PRGH�\RX�ZLOO�EH�SURPSWHG�IRU�WKH�VHFWRUV�\RX�ZDQW�WR�VHDUFK��7KH�SURJUDP�ZLOO�VWDUW
WKH�VHDUFK�DW�WKH�ILUVW�VHFWRU�QXPEHU�\RX�HQWHU�DQG�FRQFOXGH�WKH�VHDUFK�DW�WKH�ODVW�VHFWRU�QXPEHU�\RX
HQWHU��,I�\RX�HQWHUHG�WKLV�PRGH�E\�PLVWDNH��\RX�FDQ�SUHVV�FCTN 4�WR�JHW�EDFN�WR�WKH�FRPPDQG�PRGH�

:KHQ�\RX�KDYH�HQWHUHG�WKH�VHFWRUV��\RX�ZLOO�EH�SURPSWHG�IRU�DQ�$6&,,�RU�+(;�VWULQJ��3UHVV��$��IRU�DQ
$6&,,�VWULQJ�DQG�SUHVV��+��IRU�D�+(;�VWULQJ�

$IWHU�\RX�HQWHU��$��RU��+���\RX�ZLOO�EH�SURPSWHG�IRU�WKH�DFWXDO�VWULQJ�\RX�ZLVK�WR�VHDUFK�IRU��,I�\RX�KDYH
HQWHUHG�D�VWULQJ�EHIRUH��LW�ZLOO�EH�GLVSOD\HG�RQ�WKH�OLQH��,I�\RX�ZLVK�WR�FOHDU�WKH�SUHYLRXV�VWULQJ�SUHVV
FCTN 3��<RX�FDQ�VWLOO�H[LW�WKLV�PRGH�E\�SUHVVLQJ�FCTN 4�DQG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�FRPPDQG�PRGH�
<RX�FDQ�DOVR�XVH�WKH�DUURZ�NH\V�WR�SRVLWLRQ�WKH�FXUVRU�ZKHUH�\RX�ZDQW�LW�

8SRQ�SUHVVLQJ�HQWHU�WKH�SURJUDP�ZLOO�VWDUW�WKH�VHDUFK��,I�WKH�VFUHHQ�XSGDWH�PRGH�LV��21���HDFK�VHFWRU�ZLOO
EH�GLVSOD\HG�LQ�$6&,,�RU�+(;�GHSHQGLQJ�RQ�ZKHWKHU�\RX�DUH�VHDUFKLQJ�IRU�DQ�$6&,,�VWULQJ�RU�D�+(;
VWULQJ�� ,I� \RX�DUH� VHDUFKLQJ� IRU� DQ�$6&,,� VWULQJ�� HDFK� VHFWRU�ZLOO� EH� GLVSOD\HG� LQ�$6&,,�� ,I� \RX�DUH
VHDUFKLQJ�IRU�D�+(;�VWULQJ�WKH�VHFWRUV�ZLOO�EH�GLVSOD\HG�LQ�+(;�



The Cyc: Boston Computer Society Software Library

793

(9$/8$7,21�&23<�³�6(&7,21�20,77('

'XULQJ�WKH�VHDUFK�URXWLQH�\RX�KDYH�WKH�RSWLRQ�RI�VWRSSLQJ�WKH�VHDUFK�DW�DQ\�WLPH��,I�\RX�SUHVV�FCTN 4�
WKH�VHDUFK�ZLOO�EH�WHUPLQDWHG�DQG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�FRPPDQG�PRGH��,I�\RX�SUHVV�DQ\�RWKHU�NH\V
WKH�SURJUDP�ZLOO�SDXVH�DQG�ZDLW�IRU�\RX�WR�SUHVV�DQRWKHU�NH\�WR�FRQWLQXH�RU�FCTN 4�WR�WHUPLQDWH�

:KHQ�WKH�SURJUDP�ILQGV�WKH�VWULQJ�\RX�KDYH�DVNHG�IRU��WKH�VHFWRU�WKDW�LW�ZDV�IRXQG�LQ�ZLOO�EH�GLVSOD\HG
LQ�$6&,,�RU�+(;�GHSHQGLQJ�RQ�ZKHWKHU�\RX�ZHUH�VHDUFKLQJ�IRU�DQ�$6&,,�RU�+(;�VWULQJ��,I�\RX�ZHUH
VHDUFKLQJ�IRU�DQ�$6&,,�VWULQJ��WKH�VHFWRU�ZLOO�EH�GLVSOD\HG�LQ�$6&,,��,I�\RX�ZKHUH�VHDUFKLQJ�LQ�+(;��WKH
VHFWRU�ZLOO�EH�GLVSOD\HG�LQ�+(;��:KHQ�WKH�VWULQJ�LV�IRXQG��LW�ZLOO�EH�GLVSOD\HG�UHJDUGOHVV�RI�ZKHWKHU�WKH
VFUHHQ�XSGDWH�IODJ�LV�21�RU�2))�

,I�WKH�SURJUDP�FDQ�QRW�ILQG�WKH�VWULQJ�D�PHVVDJH�ZLOO�DSSHDU�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�LQGLFDWLQJ�WKDW
WKH�VWULQJ�ZDV�QRW�IRXQG��:KHQ�WKH�VHDUFK�LV�FRQFOXGHG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�FRPPDQG�PRGH�

7KH�9'3�EXIIHUV�DUH�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�
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Disk 55. Contents of file MANUAL3

6(&7,21�����7�72**/(�%(7:((1�$6&,,�$1'�+(;

3UHVVLQJ�WKH��7��ZLOO�WRJJOH�WKH�VFUHHQ�EHWZHHQ�$6&,,�DQG�+(;��,I�D�EORFN�RI�LQIRUPDWLRQ�LV�QRW�EHLQJ
GLVSOD\HG�QRWKLQJ�ZLOO�KDSSHQ��7RJJOLQJ�ZRUNV�RQ�HLWKHU�PHPRU\�RU�D�VHFWRU�RI�LQIRUPDWLRQ�

6(&7,21�����8�83'$7,1*�6&5((1�',63/$<

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����9�9,(:�9'3�0(025<

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����)&71�:��a��:5,7,1*�$�6(&725�72�$�',6.

�:$51,1*�

,)�<28�$5(�:5,7,1*�$�6(&725�72�$�',6.�%(�9(5<�&$5()8/�7+$7�<28�$5(�:5,7,1*
:+$7� <28� :$17� :+(5(� <28� :$17� ,7�� 7+,6� 352*5$0� +$6� 7+(� 327(17,$/� 2)
'(6752<,1*�'$7$�$1'�,1)250$7,21�21�$�',6.�,)�7+(�86(5�,6�127�)8//<�$:$5(�2)
:+$7�7+(<�$5(�'2,1*�����

:KHQ�ZULWLQJ�D�VHFWRU�RXW�WR�D�GLVN�WKH�SURJUDP�XVHV�WKH�6(&725�DQG�',6.�QXPEHU�EHLQJ�GLVSOD\HG�RQ
WKH�VWDWXV�OLQH��,I�\RX�GRQ
W�ZDQW�WR�ZULWH�WR�WKLV�VHFWRU�RU�GLVN�PDNH�VXUH�\RX�FKDQJH�WKH�6(&725�RU
',6.�QXPEHU�WR�WKH�RQH�WKDW�\RX�ZDQW�

7KH�GDWD�WKDW�LV�FXUUHQWO\�LQ�WKH�9'3�5$0�EXIIHU�LV�ZKDW�LV�JRLQJ�WR�EH�ZULWWHQ�RXW�WR�WKH�GLVN�VR�PDNH
VXUH�LW�LV�WKH�ZD\�\RX�ZDQW�LW�ZULWWHQ�RXW��8VH�WKH�$/7(5�PRGH�WR�FKDQJH�LW�WR�ZKDW�\RX�ZDQW�

7R�ZULWH�D�VHFWRU�RXW�VLPSO\�SUHVV�)&71�:�DQG�WKH�RSHUDWLRQ�ZLOO�EH�FRPSOHWHG�

7KH�RQO\�HIIHFW�WR�WKH�9'3�EXIIHUV�LV�WKDW�WKH�+(;�EXIIHU�ZLOO�EH�ZULWWHQ�WR�WKH�GLVN��7KH\�FDQ�VWLOO�EH
GLVSOD\HG�DV�XVXDO�

6(&7,21�����)&71�&��C��&855(17�&38�0(025<�$''5(66

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����)&71�*��`��&855(17�*520�0(025<�$''5(66

(9$/8$7,21�&23<�³�6(&7,21�20,77('
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6(&7,21�����)&71�=��?��&855(17�9'3�0(025<�$''5(66

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����)&71�7��@��72**/(�67$786�/,1(

3UHVVLQJ�FCTN T�ZLOO�DOORZ�\RX�WR�WRJJOH�WKH�6(&725�QXPEHU�DQG�PHPRU\�$''5(66�QXPEHU�LQ�WKH
FHQWHU�RI�WKH�VWDWXV�OLQH��,I�\RX�ZLVK�WR�YLHZ�WKH�FXUUHQW�PHPRU\�DGGUHVV�EHLQJ�SRLQWHG�WR�LQ�WKH�PHPRU\
DUHD�DV�LQGLFDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�VWDWXV�OLQH�SUHVV�)&71�7�XQWLO�\RX�JHW�WKH�ZRUG�$''5(66�LQ�WKH
PLGGOH�DQG�WKH�DGGUHVV�DIWHU�LW�

,I�\RX�ZLVK�WR�YLHZ�WKH�FXUUHQW�VHFWRU�QXPEHU�SUHVV�FCTN T�XQWLO�WKH�ZRUG�6(&725�LV�GLVSOD\HG�RQ�WKH
VWDWXV�OLQH�DQG�WKH�VHFWRU�QXPEHU�LV�DIWHU�LW�

7KH�9'3�EXIIHUV�DUH�QRW�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�

6(&7,21�����)&71�,��"��0$,1�0(18

7KLV�FRPPDQG�LV�\RXU�KHOS�FRPPDQG��,I�\RX�QHHG�WR�UHIUHVK�\RXU�PHPRU\�DV�WR�WKH�FRPPDQGV�VLPSO\
SUHVV�FCTN I(?)�

7KH�9'3�EXIIHUV�DUH�QRW�DIIHFWHG�GXULQJ�WKLV�RSHUDWLRQ�

6(&7,21�����)&71�3�����0DSSLQJ�6HFWRUV

7KLV�FRPPDQG�ZLOO�HQDEOH�\RX�WR�WDNH�DQ\�GLUHFWRU\�VHFWRU�RU�VHFWRU�]HUR�����DQG�JHW�WKH�VHFWRU�E\WHV
WUDQVODWHG�LQWR�DQ�(QJOLVK�IRUPDW�LQVWHDG�RI�WU\LQJ�WR�ILJXUH�LW�RXW�\RXUVHOI��7KH�RQO\�VHFWRUV�WKH�SURJUDP
ZLOO�QRW�PDS�LV�D�VHFWRU�WKDW�LV�LQLWLDOL]HG�ZLWK�!(�
V�

7R�PDS�VHFWRU�]HUR�VLPSO\�SXW�WKH�VHFWRU�FRXQWHU�RQ�WKH�VWDWXV�OLQH�RQ�������6HW�WKH�',6.�QXPEHU�WR�ZKDW
\RX�ZDQW�DQG�VHOHFW�UHDG��5��WR�UHDG�WKH�VHFWRU�LQ��:KHQ�WKH�VHFWRU�LQIRUPDWLRQ�LV�GLVSOD\HG�RQ�WKH�VFUHHQ
DQG�WKH�FXUVRU�LV�IODVKLQJ�QH[W�WR�02'(�SUHVV�FCTN P��<RX�ZLOO�QRZ�JHW�WKH�WUDQVODWHG�YHUVLRQ�GLVSOD\HG
RQ�WKH�VFUHHQ��7KH�LQIRUPDWLRQ�LQ�WKLV�PDS�EUHDNV�GRZQ�DV�IROORZV�

',6.1$0(��6HOI�H[SODQDWRU\

180%(5�2)�6(&7256��7KLV�'(&,0$/�QXPEHU�LV�WKH�QXPEHU�RI�VHFWRUV�RQ�GLVN�

6(&7256�75$&.��1XPEHU�RI�VHFWRUV�SHU�WUDFN��1RUPDOO\����IRU�7,�'26��'(&,0$/�QXPEHU�

,1,7,$/,=$7,21�&2'(��)RU�7,�'26�DQG�',6.�0$1$*(5�WKLV�LV��'6.��

35235,(7$5<�7KLV�WHOOV�\RX�ZKHWKHU�WKH�GLVN�LV�SURSULHWDU\�RU�QRW�

75$&.6�6,'(��)RU�7,�'26�WKLV�QXPEHU�ZLOO�QRUPDOO\�EH�'(&,0$/����
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6,'(6��1XPEHU�RI�VLGHV�

'(16,7<��7HOOV�\RX�ZKHWKHU�WKH�GLVN�LV�VLQJOH�RU�GRXEOH�GHQVLW\�

��2)�6(&7256�86('��6HOI�H[SODQDWRU\��'(&,0$/�QXPEHU�

��2)�6(&7256�)5((��6HOI�H[SODQDWRU\��'(&,0$/�QXPEHU�

<RX�ZLOO�QRZ�EH�SURPSWHG�\HV�RU�QR�WR�YLHZ�WKH�%,7�0$3�LQ�VHFWRU�]HUR��,I�\RX�VHOHFW�12�\RX�ZLOO�EH
UHWXUQHG�WR�WKH�FRPPDQG�PRGH��,I�\RX�ZLVK�WR�VHH�LW�\RX�ZLOO�EH�DVNHG�LI�\RX�ZDQW�WR�OLVW�LW�WR�D�RXWSXW
GHYLFH��7KH�SURJUDP�ZLOO�VHOHFW�DQ\�YDOLG�GHYLFH�H[FHSW�FDVVHWWH�

1H[W� VWHS� LV� WR� UHDG� LQ� VHFWRU� ���� WR� VHH�ZKLFK� VHFWRUV�DUH�EHLQJ�XVHG�DV�GLUHFWRU\� VHFWRUV��5HIHU� WR
6(&7,21����IRU�PRUH�LQIRUPDWLRQ�RQ�6(&725����$IWHU�GHFLGLQJ�ZKLFK�GLUHFWRU\�VHFWRU�\RX�ZLVK�WR�YLHZ�
VHW�XS�WKH�6(&725�QXPEHU�DQG�',6.�QXPEHU�WR�UHDG�WKH�VHFWRU�LQ��:KHQ�LW�LV�GLVSOD\HG�DQG�WKH�FXUVRU
LV�IODVKLQJ�QH[W�WR�WKH�ZRUG�02'(�SUHVV�FCTN P��<RX�ZLOO�QRZ�JHW�WKH�WUDQVODWLRQ�RI�ZKDW�DOO�WKRVH�ELWV
DQG�E\WHV�PHDQ��7KH�LQIRUPDWLRQ�LV�GHVFULEHG�EHORZ�

),/(1$0(��6HOI�H[SODQDWRU\

',5(&725<�6(&725��7KLV�LV�WKH�QXPEHU�UHDG�IURP�WKH�VWDWXV�OLQH��$IWHU�\RX�KDYH�UHDG�LQ�WKH�VHFWRU
GRQ
W�FKDQJH�WKH�VWDWXV�OLQH�VHFWRU�QXPEHU�

),/(� 7<3(�� 7KLV� SDUW� ZLOO� WHOO� \RX� ZKHWKHU� WKH� ILOH� LV� ',63/$<�9$5,$%/(�� ',63/$<�),;('�
,17(51$/�9$5,$%/(��,17(51$/�),;('�RU�352*5$0�

3527(&7('��7KLV�ZLOO�WHOO�\RX�ZKHWKHU�WKH�ILOH�LV�SURWHFWHG�RU�QRW��%H�DGYLVHG�WKLV�LV�QRW�WKH�VDPH
SURWHFWLRQ�DV�([WHQGHG�%DVLF
V�6$9(�3527(&7('��7KLV�LV�WKH�ZULWH�SURWHFW�',6.�0$1$*(5�SXWV�LQ
ZKHQ�UHTXHVWHG�

5(&25'�/(1*7+��'(&,0$/�QXPEHU�UHSUHVHQWLQJ�WKH�PD[LPXP�VL]H�OLPLW�RI�HDFK�UHFRUG�LQ�),;('
DQG�9$5,$%/(�OHQJWK�ILOHV��L�H��',63/$<�9$5,$%/(����

5(&25'6�6(&725��7KLV�'(&,0$/�QXPEHU�UHSUHVHQWV�WKH�QXPEHU�RI�),;('�UHFRUGV�WKDW�ZLOO�ILW�LQWR
RQH�VHFWRU�

727$/�5(&25'6��7KLV�'(&,0$/�QXPEHU� UHSUHVHQWV�WKH�DFWXDO�QXPEHU�RI�UHFRUGV�WKDW�WKH�GLVN
FRQWUROOHU�ZULWHV�LQ�WKH�ILOH�

6(&725�2))6(7��7KLV�+(;�QXPEHU�LV�WKH�QXPEHU�RI�E\WHV�WKH�ILOH�JRHV�LQWR�WKH�ODVW�VHFWRU�IRU�WKDW�ILOH�

180%(5�2)�'$7$�6(&7256��7KLV�'(&,0$/�QXPEHU�LV�WKH�DFWXDO�QXPEHU�RI�VHFWRUV�XVHG�WR�VWRUH
WKH�ILOH�
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6(&7256�86('��7KLV�LV�ZKDW�WKH�VHFWRU�IUDJPHQW�WDEOH�ZLOO�WUDQVODWH�LQWR�IRU�D�ILOH��7KLV�LV�D�WDEOH�RI�WKH
DFWXDO�VHFWRUV�XVHG�WR�VWRUH�WKH�ILOH�

$Q\�WLPH�\RX�PDS�D�VHFWRU�\RX�FDQ�DOVR�XVH�WKH�VFUHHQ�GXPS�IHDWXUH�WR�PDNH�D�SHUPDQHQW�UHFRUG�

,I�\RX�WU\�WR�PDS�DQ\WKLQJ�RWKHU�WKDQ�6(&725���RU�D�GLUHFWRU\�VHFWRU�WKHUH�LV�QR�WHOOLQJ�ZKDW�\RX�FDQ
HQG�XS�ZLWK�IRU�D�UHDG�RXW�

8VLQJ�WKLV�FRPPDQG�ZLOO�QRW�DIIHFW�WKH�9'3�EXIIHUV�
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Disk 56. Memor y Manipulator

9HUVLRQ� $XWKRU��'RQ�7KRPVRQ
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG���������

3URJUDP�WR�OHW�\RX�H[SORUH�DOO�WKH�PHPRU\�LQ�\RXU�7,�DQG�WDNH�DSDUW�ZKDW�\RX�ILQG��9HU\�XVHU�IULHQGO\�
9HU\�FRPSOHWH��$OVR�GHYHORSHG�E\�7KRPVRQ�6RIWZDUH�DQG�JHQHURXVO\�PDGH�DYDLODEOH�WR�XVHU�JURXSV�

dskdir. v2.0. 12-dec-96
Disk name               = JPHBCS1  
Sectors total           = 360
Sectors used            = 214
Sectors available       = 144
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >003 MEMORY-1     52 DIS/VAR 80 Y >064 051
002 >004 MEMORY-2     92 DIS/VAR 80 Y >097 091
003 >005 MEMORY-HDR    2 DIS/VAR 80 Y >0f2 001
004 >006 MEMORY-O     68 DIS/FIX 80 Y >022 066 >0f3 001
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Disk 56. Contents of file MEMORY-1

0(025<�0$1,38/$725�)25�7+(�7,�����$�&20387(5

9HUVLRQ����
(9$/8$7,21�&23<

&RPSOHWH�PHPRU\�H[SORUDWLRQ�SURJUDP

)RU�WKH�7,�����$�+RPH�&RPSXWHU

�&��&RS\ULJKW������������'RQDOG�0��7KRPVRQ�,,,

%\

7+20621�62)7:$5(
�����%HDFK�6WUHHW
0XVNHJRQ��0,�����������

7KLV�LV�DQ�HYDOXDWLRQ�FRS\�RI�0(025<�0$1,38/$725��,Q�VHYHUDO�SODFHV�RI�WKLV�PDQXDO�\RX�ZLOO�QRWLFH
WKH�IROORZLQJ�PHVVDJH�

(9$/8$7,21�&23<�³�6(&7,21�20,77('

,�IHHO�WKDW�WKHUH�LV�HQRXJK�RI�WKH�PDQXDO�LQFOXGHG�WR�DOORZ�\RX�WR�PDNH�D�JRRG�HYDOXDWLRQ�RI�0(025<
0$1,38/$725��7KHUH�DUH�PDQ\�UHDVRQV�ZK\�,�GLG�QRW�LQFOXGH�WKH�HQWLUH�PDQXDO�RQ�GLVN�

�� ,�ZRXOG�OLNH�WR�HQFRXUDJH�PRUH�RI�RXU�XVHUV�WR�EHFRPH�GLVWULEXWRUV��,�KDYH�SULFHG�0(025<
0$1,38/$725�YHU\�IDLUO\�DQG�,�IHHO�LW�LV�D�JUHDW�EDUJDLQ��,�KRSH�\RX�ZLOO�VXSSRUW�WKH�ORZHU
SULFHG�VRIWZDUH�E\�UHDGLO\�SD\LQJ��2WKHU�VRIWZDUH�KRXVHV�ZLOO�EH�IRUFHG�WR�WDNH�QRWLFH�

�� ,�IHHO�WKDW�WKH�KRQHVW\�RI�RXU��5(*,67(5('��XVHUV�VKRXOG�EH�UHZDUGHG��7KH\�DUH�HQWLWOHG�WR�H[WUD
YDOXH�DQG�VXSSRUW�ZKLFK�VKRXOG�EH�ULJKWIXOO\�GHQLHG�WR�WKRVH�ZKR�GR�QRW�SD\�

�� 7KH�FRPSOHWH�GRFXPHQWDWLRQ�ZLOO�QRW�ILW�RQ�WKH�GLVN�ZLWK�WKH�SURJUDP�

,� KRSH� WKDW� \RX� ZLOO� QRW� EH� FORVHG� PLQGHG� DERXW� RPLVVLRQV�� DQG� KRSH� WR� KDYH� \RX� RQ� P\� OLVW� RI
�5(*,67(5('��FRQWULEXWRUV�VRRQ�

$Q\RQH�PD\�REWDLQ�DQ�HYDOXDWLRQ�FRS\�RI�0(025<�0$1,38/$725�IURP�D�IULHQG�RU�FOXE��$IWHU�\RX
KDYH�KDG�WKH�FKDQFH�WR�XVH�DQG�HYDOXDWH�WKH�SURJUDP�LQ�\RXU�RZQ�HQYLURQPHQW��\RX�DUH�WUXVWHG�WR�HLWKHU
VHQG�LQ�D�FRQWULEXWLRQ�RU�WR�GLVFRQWLQXH�XVH�RI�WKH�SURJUDP��,Q�DQ\�FDVH��\RX�DUH�HQFRXUDJHG�WR�FRS\�WKLV
SURJUDP�IRU�HYDOXDWLRQ�E\�RWKHUV�



7(;$6�,167580(176
+20(�&20387(5

800

7$%/(�2)�&217(176

6(&7,21�&217(176

������/RDGLQJ�0(025<�0$1,38/$725�ZLWK�0LQL�0HPRU\
������/RDGLQJ�0(025<�0$1,38/$725�ZLWK�(GLWRU�$VVHPEOHU
������(UURU�PHVVDJH�GHFRGLQJ

2SHUDWLQJ�0(025<�0$1,38/$725

������6WDUWLQJ�RXW
������6HOHFWLQJ�DQ�RXWSXW�GHYLFH
������&KDQJLQJ�VFUHHQ�FKDUDFWHU�FRORUV
������$�$OWHULQJ�0HPRU\
������&�6FDQQLQJ�&38�0HPRU\
������'�6FUHHQ�'XPSV
�������(�6HWWLQJ�DQG�UHVHWWLQJ�&58�ELWV
�������)�)LQGLQJ�D�VWULQJ�LQ�0HPRU\
�������*�6FDQQLQJ�*520�0HPRU\
�������+�3HUIRUPLQJ�+(;$'(&,0$/�0DWK
�������.�&RPSDULQJ�0HPRU\
�������0�0HQX��+HOS�
�������1�0RYLQJ�0HPRU\
�������3�2XWSXWWLQJ�PHPRU\�WR�D�YDOLG�GHYLFH
�������4�4XLWWLQJ�WKH�SURJUDP
�������9�6FDQQLQJ�9'3�0HPRU\
�������6�6HWWLQJ�WKH�VFUHHQ�VFUROO�VSHHG
�������7�6HOHFWLQJ�DQ�RXWSXW�GHYLFH
&38�0HPRU\�0DS��(GLWRU�$VVHPEOHU�
&38�0HPRU\�0DS��(GLWRU�$VVHPEOHU��FRQW�
9'3�0HPRU\�0DS��(GLWRU�$VVHPEOHU�
9'3�0HPRU\�0DS��(GLWRU�$VVHPEOHU��FRQW�
&38�0HPRU\�0DS��([WHQGHG�%DVLF�
&38�0HPRU\�0DS��([WHQGHG�%DVLF��FRQW�
9'3�0HPRU\�0DS��([WHQGHG�%DVLF�
9'3�0HPRU\�0DS��([WHQGHG�%DVLF��FRQW�
*520�0HPRU\�0DS��*HQHUDO�2YHUYLHZ�
6DPSOH�3ULQWRXW�RI�&38�520
6DPSOH�6FUHHQ�'XPS�3ULQWRXW

7KDQN�\RX�IRU�FRPLQJ�WR�7+20621�62)7:$5(�IRU�\RXU�XWLOLW\�VRIWZDUH�QHHGV��,�IHHO�WKDW�\RX�KDYH
PDGH�D�JRRG�LQYHVWPHQW�LQ�D�SURJUDP�WKDW�ZLOO�EH�RI�YDOXH�WR�\RX�IRU�D�ORQJ�WLPH�
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)LUVW�WKLQJ�WKDW�ZH�DUH�JRLQJ�WR�FRYHU�LV�KRZ�WR�ORDG�0(025<�0$1,38/$725�LQ�0,1,�0(025<�DQG
(GLWRU�$VVHPEOHU�� 7KH� REMHFW� FRGH� RQ� WKH� GLVNHWWH� WKDW� FRQWDLQV�0(025<�0$1,38/$725� LV� LQ
&2035(66('�IRUPDW��7KH�REMHFW�FRGH�FDQ�EH�ORDGHG�IURP�DQ\�YDOLG�GLVN�GULYH�WKDW�LV�SURSHUO\�FRQQHFWHG
WR�WKH�FRPSXWHU�

6(&7,21����/RDGLQJ�0(025<�0$1,38/$725�ZLWK�0LQL�0HPRU\

,I�\RX�DUH�UXQQLQJ�WKH�SURJUDP�IURP�0LQL�0HPRU\�WKH�ILUVW�WKLQJ�WR�GR�LV�UHVHW�WKH�FRPSXWHU�EDFN�WR�WKH
PDVWHU�WLWOH�VFUHHQ�ZLWK�WKH�0LQL�0HPRU\�FRPPDQG�PRGXOH�SOXJJHG�LQ��3UHVV�DQ\�NH\�WR�FOHDU�WKH�WLWOH
VFUHHQ��6HOHFW�RSWLRQ���ZKLFK�LV�WR�5(�,1,7,$/,=(�0(025<��,I�\RX�DOUHDG\�KDYH�D�SURJUDP�LQ�PHPRU\
WKDW�\RX�ZDQW�WR�NHHS��PDNH�VXUH�\RX�VDYH�LW�DV�LQVWUXFWHG�E\�WKH�0LQL�0HPRU\�PDQXDO��3UHVV�PROC'D
WR�JHW�WKH�PHPRU\�FOHDUHG�VR�\RX�FDQ�ORDG�0(025<�0$1,38/$725�

1RZ�VHOHFW�RSWLRQ���/2$'�$1'�581��7KH�FRPSXWHU�ZLOO�DVN�\RX�IRU�WKH�ILOH�QDPH��$W�WKH�ILOH�QDPH
SURPSW��W\SH�LQ�'6.��0(025<�2��7KH�SURJUDP�ZLOO�ERRW�LQ�DQG�VWDUW�UXQQLQJ�DXWRPDWLFDOO\�

6(&7,21����/RDGLQJ�0(025<�0$1,38/$725�ZLWK�(GLWRU�$VVHPEOHU

5HVHW�WKH�FRPSXWHU�WR�WKH�PDVWHU�WLWOH�VFUHHQ�ZLWK�WKH�(GLWRU�$VVHPEOHU�FRPPDQG�PRGXOH�SOXJJHG�LQ�
3UHVV�DQ\�NH\�WR�FOHDU�WKH�PDVWHU�WLWOH�VFUHHQ�DQG�WKHQ�VHOHFW�('�$66(0%/(5��3UHVV�RSWLRQ���/2$'
$1'�581�

$W�WKH�),/(1$0(�SURPSW�W\SH�LQ�'6.��0(025<�2�DQG�SUHVV�ENTER��7KH�SURJUDP�ZLOO�ERRW�LQ�DQG
VWDUW�UXQQLQJ�DXWRPDWLFDOO\�

6(&7,21����(UURU�PHVVDJH�GHFRGLQJ

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21����67$57,1*�287

:HOFRPH�WR�0(025<�0$1,38/$725��1RZ�WKDW�\RX�KDYH�UHDG�WKURXJK�DOO�RI�WKH�SUHOLPLQDU\�VWXII�WR
JHW�\RX�DFTXDLQWHG�ZH�DUH�JRLQJ�WR�WHOO�\RX�KRZ�WR�JHW�IXOO�XVH�IURP�WKH�SURJUDP�

7KH�ILUVW�VFUHHQ�\RX�ZLOO�KDYH�LV�WKH�FUHGLW�WLWOH�VFUHHQ��3UHVV�DQ\�NH\�WR�EHJLQ��7KH�QH[W�VFUHHQ�\RX�ZLOO
KDYH�ZLOO�EH�WKH�SURPSW�IRU�DQ�RXWSXW�GHYLFH�QDPH��,�UHFRPPHQG�WKDW�\RX�HQWHU�D�GHYLFH�QDPH�DW�WKLV
WLPH��7KH�UHDVRQ�LV��LI�\RX�FRPH�DFURVV�D�VFUHHQ�WKDW�\RX�ZDQW�WR�GXPS�WR�SULQWHU�DQG�WKH�GHYLFH�QDPH�LV
QRW�W\SHG�LQ��\RX�ZLOO�EH�UHWXUQHG�WR�WKLV�VFUHHQ�DQG�WKH�VFUHHQ�\RX�ZDQWHG�WR�GXPS�ZLOO�EH�ORVW�

7KH�QH[W�VFUHHQ�LV�WKH�0$,1�0(18��'LVSOD\HG�RQ�WKLV�VFUHHQ�DUH�DOO�RI�WKH�FRPPDQGV�DYDLODEOH�WR�\RX�
7R�PDNH�WKH�SURJUDP�PRUH�XVHU� IULHQGO\�ZH�KDYH� LQFRUSRUDWHG�D�VLQJOH�NH\�VWURNH�FRPPDQG�HQWU\
IHDWXUH��$V�VRRQ�DV�\RX�SUHVV�D�NH\�WKDW�UHSUHVHQWV�D�YDOLG�FRPPDQG�\RX�ZLOO�EH�VHQW�WR�WKDW�URXWLQH�
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$W�WKH�WRS�RI�WKH�VFUHHQ�LV�WKH�VWDWXV�OLQH��7KH�VWDWXV�OLQH�GLVSOD\V�WKH�IROORZLQJ�LWHPV�

7KH�OHIW�VLGH�ZLOO�KDYH�WKH�PRVW�UHFHQW�RXWSXW�GHYLFH�QDPH�\RX�KDYH�HQWHUHG��7KH�ILOH�QDPH�DQG�DQ\
RSHQLQJ�DWWULEXWHV�KRZHYHU�DUH�QRW�GLVSOD\HG�

7KH�PLGGOH�RI�WKH�OLQH�ZLOO�KDYH�WKH�ODVW�PHPRU\�DUHD�\RX�DFFHVVHG�GLVSOD\HG��7KLV�ZLOO�EH�HPSW\�LI�\RX
ODVW�VHOHFWHG�WKH�IROORZLQJ�FRPPDQG�PRGHV��'��+��5��6�

7KH�ULJKW�VLGH�RI�WKH�OLQH�ZLOO�KDYH�WKH�FRPPDQG�PRGH�\RX�FXUUHQWO\�KDYH�VHOHFWHG��7KH�RQO\�WLPH�WKLV�ZLOO
QRW�FKDQJH�LV�ZKHQ�\RX�VHOHFW�WKH�7�RU�0�FRPPDQG�

(DFK�WLPH�\RX�VHOHFW�D�FRPPDQG�PRGH�WKH�VWDWXV�OLQH�ZLOO�EH�XSGDWHG�WR�UHIOHFW�\RXU�VHOHFWLRQ�

6(&7,21����6(/(&7,1*�$1�287387�'(9,&(

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21����&+$1*,1*�6&5((1�&+$5$&7(5�&2/256

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21����$�$/7(5,1*�0(025<

$OWHULQJ�0HPRU\�PRGH�ZLOO�HQDEOH�\RX�WR�DOWHU�WKH�FRQWHQWV�RI�DQ\�5$0��&38�RU�9'3��LQ�WKH�FRPSXWHU�

6HOHFWLQJ�WKLV�FRPPDQG�PRGH�FDQ�RQO\�EH�GRQH�DIWHU�MXVW�FRPSOHWLQJ�WKH�IROORZLQJ�FRPPDQG�PRGHV��&�
*��)��9�

:KHQ�\RX�VHOHFW�WKH�$�FRPPDQG�\RX�ZLOO�EH�SURPSWHG�ZLWK�WKH�RSWLRQ�WR�DOWHU�LQ�WKH�+(;�ILHOG�RU�WKH
$6&,,�ILHOG��3UHVV��+��IRU�+(;�DQG��$��IRU�$6&,,��$IWHU�\RX�VHOHFW�WKH�ILHOG�\RX�ZLOO�VHH�D�FXUVRU�LQ�WKH�WRS
OLQH�RI�WKH�ILHOG�\RX�VHOHFWHG��<RX�PD\�QRZ�SRVLWLRQ�WKH�FXUVRU�DQ\ZKHUH�LQ�WKDW�ILHOG�\RX�ZLVK��7R�DOWHU
WKH�PHPRU\�LQ�WKH�$6&,,�ILHOG�VLPSO\�SUHVV�DQ\�RI�WKH�YDOLG�$6&,,�NH\V��<RX�ZLOO�VHH�WKH�$6&,,�ILHOG�DV
ZHOO�DV�WKH�+(;�ILHOG�XSGDWH�DW�WKLV�WLPH��,I�\RX�DUH�DOWHULQJ�LQ�&38�RU�9'3�PHPRU\�WKH�QHZ�LQIRUPDWLRQ
ZLOO�EH�LQVWDQWO\�ZULWWHQ�WR�PHPRU\��*520�FDQQRW�EH�DOWHUHG��7R�H[LW�WKH�DOWHU�URXWLQH�VLPSO\�SUHVV
ENTER�

$OWHULQJ�WKH�+(;�ILHOG�LV�D�OLWWOH�PRUH�LQYROYHG��)LUVW�SRVLWLRQ�WKH�FXUVRU�ZKHUH�\RX�ZDQW�LW�ZLWK�WKH�DUURZ
NH\V��:KHQ�\RX�DOWHU�D�E\WH�\RX�PXVW�W\SH�LQ�ERWK�WKH�FKDUDFWHUV�LQ�WKH�E\WH�EHIRUH�LW�LV�ZULWWHQ�WR
PHPRU\�RU�XSGDWHG�LQ�WKH�$6&,,�ILHOG��,I�\RX�RQO\�FKDQJH�RQH�QLEEOH�LQ�WKH�E\WH�LW�ZLOO�QRW�EH�XSGDWHG�DQG
FKDQJHG�LQ�PHPRU\��:KHQ�\RX�DUH�GRQH�DOWHULQJ�PHPRU\�VLPSO\�SUHVV�ENTER�

$IWHU�\RX�KDYH�H[LWHG�WKH�DOWHU�FRPPDQG�PRGH�\RX�FDQ�UHHQWHU�LW�E\�SUHVVLQJ�WKH�A�NH\��<RX�ZLOO�DJDLQ
EH�SURPSWHG�IRU�WKH�ILHOG�\RX�ZLVK�WR�DOWHU��5HHQWHULQJ�WKH�DOWHU�URXWLQH�ZLWK�WKH�FXUUHQW�VFUHHQ�FDQ�RQO\
EH�GRQH�LI�\RX�KDYHQ
W�VHOHFWHG�DQRWKHU�FRPPDQG�PRGH�
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6(&7,21����&�6&$11,1*�&38�0(025<

7KLV�FRPPDQG�ZLOO�HQDEOH�\RX�WR�VFDQ�DQ\�RI�WKH�&38�PHPRU\�LQ�WKH�FRPSXWHU��,I�\RX�WXUQ�WKH�SHULSKHUDO
520�FDUGV�RQ�\RX�ZLOO�EH�DEOH�WR�VFDQ�WKH�520�FRQWHQWV�

$IWHU�\RX�VHOHFW�WKLV�FRPPDQG�\RX�ZLOO�EH�SURPSWHG�IRU�WKH�VWDUW�DQG�VWRS�DGGUHVVHV�IRU�WKH�PHPRU\
ERXQGDULHV�\RX�ZLVK�WR�VFDQ��7KH�SURJUDP�LV�VHW�XS�WR�UHTXLUH�D�PLQLPXP�QXPEHU�RI�NH\VWURNHV�IURP�WKH
RSHUDWRU��:KHQ�\RX�HQWHU�DQ�DGGUHVV�\RX�GR�QRW�KDYH�WR�HQWHU�DOO�IRXU�GLJLWV��+RZ�HYHU�PDQ\�GLJLWV�\RX
HQWHU��LI�WKH�WRWDO�LV�OHVV�WKHQ�IRXU�WKH�SURJUDP�ZLOO�SDG�WKH�DGGUHVV�ZLWK�]HURV�ZKHUH�QHHGHG�

$IWHU�\RX�KDYH�W\SHG�LQ�WKH�GHVLUHG�VWDUW�DGGUHVV�SUHVV�ENTER��7KH�FXUVRU�ZLOO�QRZ�EH�LQ�WKH�VWRS�DGGUHVV
ILHOG��7KH�VDPH�WKLQJ�DSSOLHV�LQ�WKLV�ILHOG�DV�WKH�VWDUW�DGGUHVV��:KHQ�\RX�KDYH�W\SHG�LQ�WKH�GHVLUHG�VWRS
DGGUHVV�SUHVV�HQWHU�DQG�WKH�GHVLUHG�PHPRU\�ZLOO�VWDUW�VFUROOLQJ�XS�WKH�VFUHHQ�

,I�\RX�ZLVK�WR�VWRS�WKH�VFUROOLQJ�EXW�QRW�H[LW�WKH�VFDQ�URXWLQH�SUHVV�DQ\�NH\��%87�7+(��6��.(<��XQWLO�LW
UHJLVWHUV��7R�VWDUW�WKH�VFUROOLQJ�SUHVV�DQ\�NH\��(;&(37�7+(��6��.(<��XQWLO�LW�UHJLVWHUV��,I�\RX�ZLVK�WR
H[LW�WKH�VFDQQLQJ�URXWLQH�SUHVV��6��XQWLO�LW�UHJLVWHUV��<RX�ZLOO�QRZ�EH�EDFN�LQ�WKH�FRPPDQG�PRGH�

,I�\RX�HQWHUHG�WKLV�URXWLQH�E\�PLVWDNH�VLPSO\�HQWHU�!�����IRU�WKH�VWDUW�DQG�VWRS�DGGUHVV�DQG�\RX�ZLOO�EH
UHWXUQHG�WR�WKH�FRPPDQG�OHYHO�
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Disk 56. Contents of file MEMORY-2

6(&7,21�����'�6&5((1�'8036

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����(�6(77,1*�$1'�5(6(77,1*�&58�%,76

6HOHFWLQJ�WKLV�FRPPDQG�DOORZV�\RX�WR�VHW�RU�UHVHW�DQ\�&58�RU�FRPELQDWLRQ�RI�&58�ELWV�WKDW�\RX�ZLVK�

7KH�ILUVW�WKLQJ�\RX�ZLOO�EH�DVNHG�IRU� LV�WKH�&58�ELW�DGGUHVV�\RX�ZDQW��(QWHU�DQ\�RI�WKH�YDOLG�&58
DGGUHVVHV�DW�WKLV�WLPH��'LVSOD\HG�DORQJ�ZLWK�WKH�DGGUHVV�VHOHFWLRQ�DUH�VRPH�RI�WKH�DGGUHVVHV�IRU�VHOHFWLQJ
WKH�SHULSKHUDO�FDUGV�WKDW�SOXJ�LQWR�WKH�H[SDQVLRQ�ER[�

$IWHU�\RX�KDYH�HQWHUHG�WKH�DGGUHVV�\RX�ZDQW�SUHVV�ENTER��7KH�QH[W�SURPSW�ZLOO�DVN�\RX�LI�\RX�ZDQW�WR
6�(7�25�5�(6(7�WKH�ELW��3UHVV��6��WR�VHW�WKH�ELW�RU��5��WR�UHVHW�WKH�ELW��$IWHU�\RX�KDYH�VHOHFWHG�6(7�RU
5(6(7�\RX�ZLOO�KDYH�WKH�(17(5�&+2,&(�SURPSW�WR�HQWHU�DQRWKHU�FRPPDQG�RSWLRQ�

6(&7,21�����)�),1',1*�$�675,1*�,1�0(025<

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����*�6&$11,1*�*520�0(025<

7KLV�FRPPDQG�ZLOO�HQDEOH�\RX�WR�VFDQ�DQ\�*520�PHPRU\�LQ�WKH�FRPSXWHU�ZKHWKHU�LW�LV�LQ�WKH�FRQVROH
RU�LQ�D�FRPPDQG�PRGXOH�

6FDQQLQJ�*520�PHPRU\�LV�LGHQWLFDO�WR�VFDQQLQJ�&38�PHPRU\��)ROORZ�WKH�VWHSV�RXWOLQHG�LQ�6(&7,21
���IRU�FRPSOHWH�GHWDLOV�

6(&7,21�����+�3(5)250,1*�+(;$'(&,0$/�0$7+

(9$/8$7,21�&23<�³�6(&7,21�20,77('

6(&7,21�����.�&203$5,1*�0(025<

7KLV�VHFWLRQ�ZLOO�DOORZ�\RX�WR�FRPSDUH�DQ\�PHPRU\�FRQWHQWV�ZLWK�DQ\�RWKHU�PHPRU\�FRQWHQWV�ZLWKLQ�WKH
FRPSXWHU�V\VWHP�

7KH�ILUVW�SURPSW�LV�IRU�\RX�WR�VHOHFW�WKH�WZR�DUHDV�RI�PHPRU\�\RX�ZLVK�WR�FRPSDUH��$IWHU�\RXU�VHOHFWLRQ
D�QRQ�IODVKLQJ�FXUVRU�ZLOO�EH�GLVSOD\HG�LQ�IURQW�RI�\RXU�FKRLFH�
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$V�DQ�H[DPSOH�ZH�DUH�JRLQJ�WR�VHOHFW�RSWLRQ���ZKLFK�ZLOO�FRPSDUH�&38�PHPRU\�WR�9'3�PHPRU\��7KH�QH[W
SURPSW�ZLOO�EH�DVNLQJ�\RX�IRU�WKH�VWDUWLQJ�DGGUHVVHV�LQ�&38�DQG�9'3�PHPRU\�DORQJ�ZLWK�WKH�QXPEHU
RI�%<7(6�\RX�ZDQW�FRPSDUHG��7KH�ILUVW�67$57�DGGUHVV�LQ�RXU�H[DPSOH�ZLOO�EH�IRU�&38��7KH�VHFRQG
67$57�DGGUHVV�ZLOO�EH�IRU�9'3��1RZ�HQWHU�WKH�QXPEHU�RI�%<7(6�\RX�ZDQW�FRPSDUHG��5HPHPEHU�WKDW
DOO�QXPEHUV�\RX�HQWHU�DUH�LQ�+(;�

:KHQ�\RX�SUHVV�ENTER�\RX�ZLOO�VHH�WZR�FROXPQV�VWDUW�VFUROOLQJ�XS�WKH�VFUHHQ��)RU�RXU�H[DPSOH�WKH�OHIW
FROXPQ�LV�WKH�&38�PHPRU\�FRQWHQWV�WKDW�GRQ
W�H[DFWO\�PDWFK�WKH�9'3�FRQWHQWV��ZKLFK�LV�WKH�FROXPQ�RQ
WKH�ULJKW��,I�WKH�FRQWHQWV�RI�WKH�FRUUHVSRQGLQJ�DGGUHVVHV�DUH�WKH�VDPH�WKH�FRQWHQWV�ZLOO�QRW�EH�GLVSOD\HG�

,I�\RX�ZLVK�WR�VWRS�WKH�VFUROOLQJ�RI�PHPRU\�SUHVV�DQ\�NH\�H[FHSW�WKH��6��NH\��7R�UHVWDUW�VFUROOLQJ�SUHVV�DQ\
NH\�H[FHSW�WKH��6��NH\��,I�\RX�ZLVK�WR�H[LW�WKH�FRPSDUH�PHPRU\�URXWLQH�SUHVV�WKH��6��NH\��<RX�ZLOO�QRZ�EH
DW�WKH�FRPPDQG�HQWU\�PRGH�

6(&7,21�����0�0(18��+(/3�

3UHVVLQJ�WKH��0��NH\�ZLOO�WDNH�\RX�WR�WKH�PDLQ�PHQX�

6(&7,21�����1�029,1*�0(025<

7KLV�URXWLQH�ZLOO�HQDEOH�\RX�WR�PRYH�PHPRU\�IURP�DQ\�PHPRU\�ORFDWLRQ�LQ�WKH�FRPSXWHU�WR�DQ\�5$0�LQ
WKH�FRPSXWHU�

)RU�RXU�H[DPSOH�ZH�DUH�JRLQJ�WR�VHOHFW�RSWLRQ���WR�PRYH�PHPRU\�IURP�*520�WKH�&38�5$0�

:KHQ�\RX�SUHVV�WKH�QXPEHU���D�QRQ�IODVKLQJ�FXUVRU�ZLOO�DSSHDU�LQ�IURQW�RI�RSWLRQ���WR�UHPLQG�\RX�RI�\RXU
VHOHFWLRQ��1H[W�\RX�ZLOO�EH�SURPSWHG�IRU�WKH�WZR�VWDUWLQJ�DGGUHVVHV�DQG�WKH�QXPEHU�RI�E\WHV�\RX�ZLVK�WR
PRYH��)RU�RXU�XVH�ZH�DUH�JRLQJ�WR�PRYH�PHPRU\�VWDUWLQJ�DW�*520�DGGUHVV�!�����WR�&38�5$0�DGGUHVV
!(����DQG�ZH�ZDQW�WR�PRYH�!�����E\WHV�

:LWK�WKH�FXUVRU�LQ�WKH�ILUVW�DGGUHVV�ILHOG�MXVW�SUHVV�HQWHU��7KH�SURJUDP�ZLOO�DXWRPDWLFDOO\�VHW�WKH�DGGUHVV
WR�!������)RU�WKH�VHFRQG�DGGUHVV�MXVW�SUHVV�(�DQG�SUHVV�HQWHU��7KH�UHVW�RI�WKH�DGGUHVV�ZLOO�EH�SDGGHG�ZLWK
]HURV��,Q�WKH�WKLUG�ILHOG�SUHVV���DQG�WKHQ����7KH�UHVW�RI�WKH�ILHOG�LV�SDGGHG�ZLWK�]HURV��:KHQ�\RX�SUHVV�HQWHU
WKH�PHPRU\�ZLOO�EH�PRYHG�DQG�\RX�ZLOO�EH�UHWXUQHG�WKH�FRPPDQG�OHYHO��7R�GRXEOH�FKHFN�WKDW�WKH�PHPRU\
ZDV�PRYHG�HQWHU�WKH�&38�VFDQ�URXWLQH�DQG�FKHFN�PHPRU\�IURP�!(����WR�!(�����<RX�ZLOO�ILQG�WKH�LW�ZLOO
KDYH�WKH�VDPH�FRQWHQWV�DV�*520�PHPRU\�IURP�!�����WR�!�����
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6(&7,21�����3�2873877,1*�0(025<�72�$�9$/,'�287387�'(9,&(

7KLV�URXWLQH�ZLOO�DOORZ�\RX�WR�RXWSXW�WR�DQ\�YDOLG�GHYLFH�WKH�+(;�DQG�$6&,,�HTXLYDOHQW�RI�DQ\�PHPRU\
DUHD�EHWZHHQ�WKH�DGGUHVV�\RX�VHOHFW�

7KH�ILUVW�WKLQJ�WKLV�URXWLQH�GRHV�LV�JR�WR�FKHFN�WR�VHH�LI�D�YDOLG�GHYLFH�QDPH�LV�FRQQHFWHG��,I�\RX�KDYH
VHOHFWHG�GLVN�WKH�ILOH�ZLOO�EH�RSHQHG�XQGHU�WKH�QDPH�\RX�VHOHFWHG��$QRWKHU�QLFH�IHDWXUH�DERXW�WKLV�URXWLQH
LV�WKDW�LW�ZLOO�DXWRPDWLFDOO\�VSOLW�\RXU�RXWSXW�ILOH��WR�',6.�21/<��LQWR���.�E\WH�SLHFHV��7KLV�ZLOO�DOORZ
\RX�WR�ORDG�WKH�ILOH�LQWR�7,�:ULWHU�RU�(GLWRU�$VVHPEOHU�HGLWRU�IRU�YLHZLQJ��:KHQ�WKH�ILUVW�ILOH�KDV���.
E\WHV�LQ�LW�WKH�SURJUDP�ZLOO�FORVH�GRZQ�WKDW�ILOH�DGG���WR�WKH�$6&,,�FRGH�RI�WKH�ILUVW�GLJLW�LQ�\RXU�ILOH�QDPH
DQG�RSHQ�D�QHZ�ILOH�XQGHU�WKDW�QDPH�

)RU�H[DPSOH��LI�ZH�KDYH�VHOHFWHG�WKH�ILOHQDPH�'6.��$�6322/��WKH�ILOHQDPH�ZRXOG�EH�LQFUHPHQWHG�WR
'6.��%�6322/��,I�\RX�FRPSOHWHO\�ILOO�D�GLVN�WKH�ODVW�ILOH�ZLOO�EH�FORVHG�GRZQ��$Q�HUURU�ZLOO�RFFXU�EHFDXVH
RI�0(',$�)8//��<RX�ZLOO�EH�WDNHQ�WR�WKH�(17(5�287387�'(9,&(�SURPSW�WR�HQWHU�D�QHZ�GHYLFH
QDPH��<RX�ZLOO�WKHQ�JR�WR�WKH�0$,1�0(18��,I�WKH�HQG�ERXQGDU\�\RX�KDG�FKRVHQ�ZDVQ
W�UHDFKHG��HQWHU
WKH�DGGUHVV�WKDW�WKH�ODVW�ILOH�ILQLVKHG�DW�DQG�\RXU�RULJLQDO�HQGLQJ�DGGUHVV�DQG�VWDUW�RXWSXWWLQJ�WR�D�QHZ
GLVN�

$V�WKH�SURJUDP�LV�RXWSXWWLQJ�WR�WKH�GHYLFH�LW�LV�DOVR�VFUROOLQJ�WKH�PHPRU\�XS�RQ�WKH�VFUHHQ��7R�VWRS�WKH
VFUROOLQJ�DQG�WKH�RXWSXWWLQJ�WR�GHYLFH�SUHVV�DQ\�NH\�H[FHSW��6���7R�UHVWDUW�VFUROOLQJ�DQG�RXWSXWWLQJ�WR�WKH
GHYLFH�SUHVV�DQ\�NH\�H[FHSW��6���,I�\RX�ZLVK�WR�H[LW�WKH�URXWLQH�SUHVV��6���:LWK��6��\RX�ZLOO�VLPSO\�H[LW�WKH
URXWLQH�

$IWHU�\RX�H[LW�WKH�URXWLQH�\RX�ZLOO�EH�DW�WKH�FRPPDQG�HQWU\�OHYHO�DJDLQ�

6(&7,21�����4�48,77,1*�7+(�352*5$0

7R�H[LW�0(025<�0$1,38/$725�SUHVV��4���<RX�ZLOO�QRZ�EH�UHWXUQHG�WR�WKH�PDVWHU�7,�VFUHHQ�

6(&7,21�����9�6&$11,1*�9'3�0(025<

7KLV�FRPPDQG�ZLOO�HQDEOH�\RX�WR�VFDQ�DOO�RI�9'3�PHPRU\�

6FDQQLQJ�9'3�PHPRU\�LV�WKH�VDPH�DV�VFDQQLQJ�*520�DQG�&38�PHPRU\��)ROORZ�WKH�LQVWUXFWLRQV�LQ
6(&7,216����IRU�FRPSOHWH�GHWDLOV�

6(&7,21�����6�6(77,1*�7+(�6&5((1�6&52//�63(('

(9$/8$7,21�&23<�³�6(&7,21�20,77('
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6(&7,21�����7�6(/(&7,1*�$1�287387�'(9,&(

7KLV�URXWLQH�ZLOO�DOORZ�\RX�WR�VHOHFW�DQ\�GHYLFH�\RX�ZDQW��,W�GRHVQ
W�KDYH�WR�EH�YDOLG��7KH�YDOLGLW\�LV
FKHFNHG�DW�HDFK�URXWLQH�WKDW�XVHV�DQ�RXWSXW�GHYLFH��)ROORZ�WKH�SURFHGXUHV�DV�VSHOOHG�RXW�LQ�6(&7,21���

&38�0(025<�0$3
(GLWRU�$VVHPEOHU

(9$/8$7,21�&23<�³�6(&7,21�20,77('

9'3�0(025<�0$3
(GLWRU�$VVHPEOHU

(9$/8$7,21�&23<�³�6(&7,21�20,77('

&38�0(025<�0$3
(;7(1'('�%$6,&

(9$/8$7,21�&23<�³�6(&7,21�20,77('

9'3�0(025<�0$3
(;7(1'('�%$6,&

(9$/8$7,21�&23<�³�6(&7,21�20,77('

*520�0(025<
*(1(5$/�6<67(0�86(

(9$/8$7,21�&23<�³�6(&7,21�20,77('
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MEMORY MANIPULATOR
START:A000 STOP:A1FF CPU

000=46 49 4E 44 20 28 48 29 45 58 20 20 28 41 29 53 FIND (H)EX (A)S
010=43 49 49 20 53 54 52 49 4E 47 45 4E 54 45 52 20 CII STRINGENTER
020=53 54 52 49 4E 47 20 28 33 32 20 43 48 41 52 20 STRING (32 CHAR
030=4D 41 58 29 46 49 4E 44 20 53 54 52 49 4E 47 20 MAX)FIND STRING
040=49 4E 3A 41 4E 53 57 45 52 53 20 41 52 45 20 41 IN:ANSWERS ARE A
050=53 20 46 4F 4C 4C 4F 57 53 3A 23 31 2B 23 32 3D S FOLLOWS:#1+#2=
060=23 31 2D 23 32 3D 23 31 2A 23 32 3D 23 31 2F 23 #1-#2=#1*#2=#1/#
070=32 3D 52 4D 4E 44 52 3D 45 4E 54 45 52 20 4E 55 2=RMNDR=ENTER NU
080=4D 42 45 52 53 3A 46 49 52 53 54 20 20 23 3A 30 MBERS:FIRST #:0
090=30 30 30 53 45 43 4F 4E 44 20 23 3A 30 30 30 30 000SECOND #:0000
0A0=41 4C 54 45 52 20 20 28 48 29 45 58 20 28 41 29 ALTER (H)EX (A)
0B0=53 43 49 49 20 20 46 49 45 4C 44 43 50 55 56 44 SCII FIELDCPUVD
0C0=50 47 52 4F 4D 4D 4F 56 45 20 4D 45 4D 4F 52 59 PGROMMOVE MEMORY
0D0=31 2E 20 20 43 50 55 2D 43 50 55 32 2E 20 20 43 1. CPU-CPU2. C
0E0=50 55 2D 56 44 50 33 2E 20 20 56 44 50 2D 56 44 PU-VDP3. VDP-VD
0F0=50 34 2E 20 20 56 44 50 2D 43 50 55 35 2E 20 47 P4. VDP-CPU5. G
100=52 4F 4D 2D 56 44 50 36 2E 20 47 52 4F 4D 2D 43 ROM-VDP6. GROM-C
110=50 55 53 29 45 54 20 42 49 54 2C 20 20 52 29 45 PUS)ET BIT, R)E
120=53 45 54 20 42 49 54 44 49 53 4B 20 43 4F 4E 54 SET BITDISK CONT
130=52 4F 4C 4C 45 52 3D 3E 31 31 30 30 52 53 32 33 ROLLER=>1100RS23
140=32 2C 20 50 4F 52 54 20 31 26 32 3D 3E 31 33 30 2, PORT 1&2=>130
150=30 52 53 32 33 32 2C 20 50 4F 52 54 20 33 26 34 0RS232, PORT 3&4
160=3D 3E 31 35 30 30 54 48 45 52 4D 41 4C 20 50 52 =>1500THERMAL PR
170=49 4E 54 45 52 3D 3E 31 38 30 30 50 2D 43 4F 44 INTER=>1800P-COD
180=45 20 43 41 52 44 20 20 20 20 3D 3E 31 46 30 30 E CARD =>1F00
190=43 52 55 20 41 44 44 52 45 53 53 3A 3E 30 30 30 CRU ADDRESS:>000
1A0=30 4D 45 4D 4F 52 59 20 20 4D 41 4E 49 50 55 4C 0MEMORY MANIPUL
1B0=41 54 4F 52 2A 2A 2A 2A 57 52 49 54 54 45 4E 20 ATOR****WRITTEN
1C0=20 42 59 2A 2A 2A 2A 44 4F 4E 41 4C 44 20 4D 2E BY****DONALD M.
1D0=20 54 48 4F 4D 53 4F 4E 4D 41 49 4E 20 49 4E 44 THOMSONMAIN IND
1E0=45 58 00 15 00 1A 00 1D 00 1C 00 0D 00 0B 00 0A EX**************
1F0=00 0D 00 06 00 0D 00 19 41 2D 41 4C 54 45 52 20 ********A-ALTER

7+(�86(5�6833257('�&21&(37

8VHU�VXSSRUWHG�6RIWZDUH�,I�\RX�DUH�XVLQJ�WKLV�VRIWZDUH�DQG�ILQG�LW�WR�EH�RI�YDOXH�WR�\RX��\RXU�FRQWULEXWLRQ
ZLOO�EH�DSSUHFLDWHG�������LV�UHTXHVWHG�

7+20621�62)7:$5(
�����%HDFK�6WUHHW
0XVNHJRQ��0,�����������

5HJDUGOHVV�RI�ZKHWKHU�\RX�PDNH�D�FRQWULEXWLRQ��\RX�DUH�HQFRXUDJHG�WR�FRS\�DQG�VKDUH�WKLV�SURJUDP�
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8VHU�VXSSRUWHG�VRIWZDUH�LV�DQ�H[SHULPHQW�LQ�GLVWULEXWLQJ�FRPSXWHU�SURJUDPV��EDVHG�RQ�WKHVH�EHOLHIV�

�� 7KDW�WKH�YDOXH�DQG�XWLOLW\�RI�WKH�VRIWZDUH�LV�EHVW�DVVHVVHG�E\�WKH�XVHU�RQ�KLV�KHU�RZQ�V\VWHP�

�� 7KDW�WKH�FUHDWLRQ�RI�KRPH�FRPSXWHU�VRIWZDUH�FDQ�DQG�VKRXOG�EH�VXSSRUWHG�E\�WKH�FRPSXWLQJ
FRPPXQLW\�

�� 7KDW�FRS\LQJ�RI�SURJUDPV�VKRXOG�EH�HQFRXUDJHG��UDWKHU�WKDQ�UHVWULFWHG�

$Q\RQH�PD\�UHTXHVW�D�FRS\�RI�D�XVHU�VXSSRUWHG�SURJUDP�E\�VHQGLQJ�������DQG�D�EODQN��IRUPDWWHG�GLVN�WR
WKH�DXWKRU�RI�WKLV�SURJUDP��$Q�DGGUHVVHG��SRVWDJH�SDLG�UHWXUQ�PDLOHU�PXVW�DFFRPSDQ\�WKH�GLVN��$�FRS\
RI�WKH�SURJUDP��ZLWK�OLPLWHG�GRFXPHQWDWLRQ�RQ�WKH�GLVN��ZLOO�EH�VHQW�E\�UHWXUQ�PDLO��7KH�SURJUDP�ZLOO
FDUU\�D�QRWLFH�VXJJHVWLQJ�D�FRQWULEXWLRQ�WR�WKH�SURJUDP
V�DXWKRU��7KH�������ZLOO�EH�DSSOLHG�WR�WKH�SXUFKDVH
SULFH�LI�\RX�HOHFW�WR�VHQG�WKH�VXJJHVWHG�GRQDWLRQ��0DNLQJ�D�FRQWULEXWLRQ�LV�FRPSOHWHO\�YROXQWDU\�RQ�WKH
SDUW�RI�WKH�XVHU�

)UHH�GLVWULEXWLRQ�RI�VRIWZDUH�DQG�YROXQWDU\�SD\PHQW�IRU�LWV�XVH�HOLPLQDWHV�FRVWV�IRU�DGYHUWLVLQJ�DQG�FRS\
SURWHFWLRQ�VFKHPHV��8VHUV�REWDLQ�TXDOLW\�VRIWZDUH�DW�UHGXFHG�FRVW��7KH\�FDQ�WU\�LW�RXW�EHIRUH�EX\LQJ��DQG
GR�VR�DW�WKHLU�RZQ�SDFH�DQG�LQ�WKH�FRPIRUW�RI�WKHLU�RZQ�KRPH�RU�RIILFH��7KH�EHVW�SURJUDPV�ZLOO�VXUYLYH�
EDVHG�SXUHO\�RQ�WKHLU�TXDOLW\�DQG�XVHIXOQHVV�

3OHDVH�MRLQ�WKH�H[SHULPHQW�

,I�\RX�EHOLHYH�LQ�WKHVH�LGHDOV��\RXU�FRQWULEXWLRQ�LV�VROLFLWHG�WR�KHOS�PDNH�WKHP�ZRUN�

:+<�6+28/'�,�3$<"

<RX�DUH�WUXVWHG�WR�XVH�WKLV�FRS\�RI�0(025<�0$1,38/$725�IRU�HYDOXDWLRQ�SXUSRVHV�RQO\��XQWLO�WKH
UHTXHVWHG�GRQDWLRQ�LV�PDGH��7KHUH�DUH�VRPH�VROLG�UHDVRQV�IRU�VHQGLQJ�LQ�\RXU�SD\PHQW�

�� ,W�LV�WKH�ULJKW�WKLQJ�WR�GR��<RX�ZLOO�IHHO�D�ORW�EHWWHU�DERXW�XVLQJ�0(025<�0$1,38/$725�

�� :KHQ�ZH�UHFHLYH�\RXU�GRQDWLRQ�ZH�ZLOO�VHQG�\RX�WKH�ODWHVW�YHUVLRQ��7KLV�LV�WKH�YHUVLRQ�ZLWK�WKH
QHZHVW�IHDWXUHV��1HZ�IHDWXUHV�DUH�EHLQJ�DGGHG�WR�WKLV�SURJUDP�

�� <RX�ZLOO�UHFHLYH�D�FRPSOHWH��SULQWHG�FRS\�RI�WKH�GRFXPHQWDWLRQ�

�� ,�ZLOO�DGG�\RX�WR�P\�OLVW�RI�VXSSRUWHUV��(YHU\�WLPH�D�QHZ�YHUVLRQ�FRPHV�RXW��,�ZLOO�DXWRPDWLFDOO\
VHQG�\RX�D�QRWH�JLYLQJ�\RX�WKH�RSWLRQ�RI�EX\LQJ�WKH�QHZ�YHUVLRQ�IRU�D�QRPLQDO�XSGDWH�FKDUJH�

�� ,�ZLOO�JLYH�\RX��35,25,7<��WUHDWPHQW�LI�\RX�QHHG�WR�ZULWH�ZLWK�SUREOHPV�RU�TXHVWLRQV�
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$9$,/$%,/,7<�2)�0(025<�0$1,38/$725�6285&(�&2'(

6RXUFH�FRGH�IRU�0(025<�0$1,38/$725�LV�DYDLODEOH�IRU���������7KLV�IHH�FRYHUV�WKH�GLVWULEXWDEOH
VRXUFH�FRGH�IRU�0(025<�0$1,38/$725�

6285&(�&2'(�$*5((0(17�

,�XQGHUVWDQG�WKDW�WKH�VRXUFH�FRGH�SURYLGHG�E\�WKH�FRPSDQ\�RU�GHULYHG�WKURXJK�DQ\�GLVDVVHPEOHU��ZKHWKHU
PDQXDO��DXWRPDWHG��RU�FRPSXWHUL]HG��LV�IRU�P\�H[FOXVLYH�XVH�DQG�ZLOO�XQGHU�QR�FLUFXPVWDQFHV�EH�UHOHDVHG
RU�PRGLILHG�DQG�UHDVVHPEOHG�IRU�PDUNHWLQJ�WR�DQ\�RWKHU�SDUW\��ZKHWKHU�,�KDYH�PDGH�68%67$17,$/
02',),&$7,216�WR�WKH�VRIWZDUH�RU�QRW��7KH�VROH�LQWHUSUHWDWLRQ�RI�DQ\�RI�WKH�SURYLVLRQV�RI�WKLV�OLFHQVH
UHVWV�ZLWK�WKH�FRPSDQ\��,�DOVR�XQGHUVWDQG�WKDW�WKH�VRXUFH�FRGH�IRU�0(025<�0$1,38/$725�LV�QRW
GLVWULEXWHG�XQGHU�WKH�XVHU�VXSSRUWHG�FRQFHSW�DQG�LV�QRW�WR�EH�SDVVHG�WR�DQ\�RWKHU�SHUVRQ�LQ�DQ\�ZD\��,7
,6�)25�0<�62/(�86(�21/<���,�DJUHH�WR�WKHVH�WHUPV�E\�VLJQLQJ�P\�QDPH�DQG�ILOOLQJ�RXW�WKH�LQIRUPDWLRQ
EHORZ�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
6LJQDWXUH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
),567�1$0(�/$67�1$0(�3+21(�12�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$GGUHVV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
&LW\�6W��=LS

5HWXUQ�WKLV�IRUP�ZLWK�\RXU�FKHFN�IRU��������WR�

7+20621�62)7:$5(
�����%($&+�675((7
086.(*21��0,�����������
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        -----------------------------------------------------------------
       |                        ORDER FORM                               |
       |                                                                 |
       |=================================================================|
       |                                                                 |
       |   PURCHASED FROM:     THOMSON SOFTWARE                          |
       |                       1461 Beach Street                         |
       |                       Muskegon, MI 49441-1099                   |
       |-----------------------------------------------------------------|
       |DATE:          | MY ORDER NO.    | YOUR ORDER NO.  | VERSION NO. |
       |    /    /     |   DA04510       |                 |             |
       |-----------------------------------------------------------------|
       |                                                                 |
       | SOLD TO: ______________________________________________         |
       |                                                                 |
       |          ______________________________________________         |
       |                                                                 |
       |          ______________________________________________         |
       |                                                                 |
       |-----------------------------------------------------------------|
       | SALESMAN:             | TERMS:         | DATE SHIPPED | F.O.B.  |
       |          DT400        |       NET 30   |    /   /     |         |
       |=================================================================|
       |QUANTITY |      DESCRIPTION             | UNIT PRICE   | AMOUNT  |
       |-----------------------------------------------------------------|
       |   Circle items below you want to purchase             |         |
       |         |                              |              |         |
       |         |                              |              |         |
       |    1    |  MEMORY MANIPULATOR  ver 1.0 |      $10.00  | $10.00  |
       |         |                              |              |         |
       |         |                              |              |         |
       |    1    |  Complete Printed Manual     |       NC     |  NC     |
       |         |  (free with registration)    |              |         |
       |         |                              |              |         |
       |    1    |  Source Code                 |      $30.00  | $30.00  |
       |         |                              |              |         |
       |         |                              |              |         |
       |         |                              |              |         |
       |         |                              |              |         |
       |         |                              |              |         |
       | Please make checks payable to          |              |         |
       |      DONALD M. THOMSON III             |--------------|---------|
       |                                        |  TOTAL       |         |
        -----------------------------------------------------------------
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Disk 56. Contents of file MEMORY-HDR

.PL 55

.IF DSK1.MEMORY-1

.IF DSK1.MEMORY-2
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Disk 57. Fas-trans

9HUVLRQ� $XWKRU��%LOO�+DUPV
5HTXLUHV��;% /DQJXDJH��;% 8SGDWHG����������

$�FRPSOHWH�V\VWHP�IRU�PDQDJLQJ�\RXU�FKHFNERRN�RU�RWKHU�ILQDQFLDO�UHFRUGV��+DV�ORDGV�RI�IHDWXUHV��ORWV�RI
GRFXPHQWDWLRQ��9HU\�FRPSOHWH�DQG�JUHDW�IRU�OHDUQLQJ�IURP�VLQFH�LW
V�ZULWWHQ�LQ�([WHQGHG�%$6,&��EXW�LW
LV�QRW�VORZ��

dskdir. v2.0. 12-dec-96
Disk name               = FASTRAN  
Sectors total           = 360
Sectors used            = 357
Sectors available       = 1
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >014 *FA----RAW   12 PROGRAM      >015 011
002 >005 *FA--INPUT   61 INT/VAR254   >042 060
003 >00b *FA-1-YEAR   42 PROGRAM      >147 033 >00c 008
004 >00a *FA-1YRTXT   10 DIS/VAR 80   >13e 009
005 >007 *FA-ASSORT    9 DIS/FIX 80   >0a5 008
006 >004 *FA-CATEGY    6 INT/FIX 16   >03e 004 >020 001
007 >009 *FA-CHANGE   72 INT/VAR254   >0f7 071
008 >008 *FA-REPORT   75 INT/VAR254   >0ad 074
009 >006 *FA-SORTER   40 PROGRAM      >07e 039
010 >002 *FA-VARIAB    2 DIS/VAR 80   >022 001
011 >003 LOAD         28 PROGRAM      >023 027
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Disk 57. Contents of file *FA-1YRTXT

)LUVW��ORDG�FDWHJRU\�ODEHOV��(QWHU�&DW��/DEHO�)LOH�1DPH��'6.��)$�&$7(*<

3UHVV�6�LI�VDPH�DV�EHIRUH
�� 3URFHHG��� /RDG�GLII��ODEHO
���)$67�7UDQ�������2QH�<HDU
E\�PR����RQ�DOO�FDWHJRULHV

��0$,1�0(18��

��/RDG�IXOO�<($5�ILOH�IRU
��GLVSOD\�SULQW�FKDQJH

��6FDQ�<($5�)LOH�E\�&DWHJRU\

��5XQ�5(32576�SURJ�WR
��%$7&+�83'$7(�<($5�ILOH

��&UHDWH�D�QHZ�6SUHDGVKHHW

��5HWXUQ�WR�/2$'�IRU�RWKHU
��SURJUDPV

��([LW�WR�%DVLF

&UHDWHG�E\�%LOO�+DUPV

,QVHUW�GLVN�ZLWK�/2$'�SURJ��3UHVV�<�LI�\RX
UH�6XUH�
8VXDOO\�\RX�ZRXOG�%DWFK�8SGDWH�D�<($5�ILOH�RQFH�LW
V�&UHDWHG�ZLWK�D�PRQWK�RI�FDWHJRU\�WRWDOV��WKHQ�XVH
WKH�2SWLRQ���IRU�D�IHZ�FKJV�
� 3URFHHG��������� 0HQX

,QVHUW�)$675$1�GLVN�ZLWK�)$�5(32576�SURJ��DQG�SUHVV���
(QWHU�ILOH��'6.Q�<5PR\U\RXU�WR�VFDQ�
(QWHU�!���WR�5HWXUQ�WR�0HQX
(QWHU����WR�3ULQW�6FUHHQ
�)$6�7UDQ�6FDQ
(QWHU�&DWHJRU\���WR�9LHZ
����PLQ��WR�ORDG�<($5�ILOH��(17(5��0(18�IRU�PHQX��25��(17(5��'6.Q�<5PR\U\RXU
6FQSUW�*RWR�9DOXH�3ULQW�0HQX5HVHW�&0�
� 6DYH�PHQX��� 126$9(�PHQX�� 5HWXUQ�WR�VSUHDGVKHHW
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6$9(�)8//�<($5�'$7$�72�),/(
<RX�FDQ�UHSODFH�H[LVWLQJ�ILOH�ZKLFK�SXWV�QHZ�GDWD�LQWR�WKH�FXUUHQW�ILOH�RU�FUHDWH�D�QHZ�ILOH�
,I�D�QHZ�ILOH��DOORZ����VHF��RI�GLVN�VSDFH�
(QWHU�'LVN�'ULYH���WR�XVH���
(QWHU�<($5��ODVW���GLJLWV���
(QWHU���PD[�PRUH�RI�\RXU�FKRLFH
PRQWK�SHU�ILOH�QDPH�LV��
8VH�LW�RU�XVH�GLIIHUHQW�RQH��LI�\RX�KDYH�FKDQJHG�!$//��&0�%8'*(76�	�&0�$&78$/6
� 3URFHHG��� 5H(QWHU�)LOHQDPH
��WR�FKDQJH�PRUH����IRU�0HQX
(QWHU�QXPEHU�RI�FDWHJRU\�
&DW���WR�FKJ"
0R��WR�FKJ"
'R!$//�IXWXUH�PR��SHU�&0"<�1
(QWHU���*URZWK�5DWH�����
(QWHU�QHZ�YDOXH�
'R�7RWDOV�5HFDOF�1RZ"��<�1�
7851�21�35,17(5�$1'�35(66�SPACE BAR �:+(1�5($'<�
6NLS�FDW��LI�7RWDO ��"�<�1�<
(QWHU�ZLGWK�RI�SDSHU����� ����������� �������
7\SH�SLWFK�������&RPS� �SJ��� (OLWH��� &RPSUHVVHG���
(QWHU�'DWH�DQ\�PHVVDJH�
3UHVV�$1<�.(<��WR�3DXVH
� &RQWLQXH���� 0HQX
12�*2����35(66���)25�0(18
FRXOGQ
W�DFFHVV�ILOH��35(66�$1<�NH\�)25�0(18���
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Disk 57. Contents of file *FA-VARIAB

���
��
<
3,2
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Disk 58. Fas-trans

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

6HH�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = 11111    
Sectors total           = 360
Sectors used            = 242
Sectors available       = 116
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 *FA-INSTER    7 PROGRAM      >022 006
002 >003 *FA-INSTR1   89 DIS/VAR 80   >028 088
003 >004 *FA-INSTR2   59 DIS/VAR 80   >080 058
004 >005 09SUMS/FYI   14 INT/FIX 29   >0ba 013
005 >006 09SYLK/FYI   15 INT/FIX128   >0c7 014
006 >007 PAY-4-BILL    2 DIS/VAR 80   >0d5 001
007 >008 PAY-4-MARY    2 DIS/VAR 80   >0d6 001
008 >00a SAMPLE/CKS    3 INT/FIX 23   >0d7 002
009 >00b YR0482/FYI   51 INT/FIX126   >0d9 050
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Disk 58. Contents of file *FA-INSTR1

)$6�7UDQ�YHUVLRQ�����E\�%LOO�+DUPV�$SULO���������

&+(&.%22.�5(&$33(5��3/$11(5
5HTXLUHV�([W��%DVLF�� D�'LVN�'ULYH�� DQG�0HPRU\�([SDQVLRQ��$�SULQWHU� LV�KLJKO\� UHFRPPHQGHG��7KH
IROORZLQJ�VKRXOG�EH�NHSW�RQ�WKH�V\VWHP�GLVN�HVS��LI�\RX�XVH�D�VLQJOH�VLGHG�GULYH�
)$����5$:��)$��,1387�
)$�$66257��)$�&+$1*(��)$�5(3257��)$�6257(5�
)$�9$5,$%��)$���<($5��)$�&$7(*<��)$��<57;7��/2$'

)RU�6SHHG\�WRWDOV�RI�7UDQV��DFWLRQV�&KHFNV�E\�FDWHJRU\��5HDGLQJ��)$�,1675���

7KLV�SURJUDP�LV�VLPSO\�WR�JHW�WRWDOV�RI�\RXU�FKHFNV�DQG�GHSRVLWV�E\�FDWHJRU\��7KH�WRWDOV�DUH�XVHIXO�IRU�\RXU
LQFRPH�WD[HV��DQG�IRU�EXGJHWLQJ�

,W�FDQ�EH�XVHG�HDFK�ZHHN�RU�PRQWK�RU�RWKHU��7KH�WRWDO���RI�DOO�FKHFNV�RQ�JURFHULHV�RU�FDU�JDV�RU�LQFRPH�RI
RQH�W\SH�YHUVXV�DQRWKHU�ZLOO�EH�DGGHG��*HQHUDOO\�RQH�ZRXOG�EXLOG�PRQWKO\�WUDQVDFWLRQV�ILOHV�WR�EH�XVHG
IRU�SODQQLQJ��,�GLG�WKLV�SURJUDP�EHFDXVH�,�ZDV�VLFN�RI�VSHQGLQJ�KRXUV�MXVW�UHFDSSLQJ�WKH�FKHFNERRN�WR�JHW
WKH�WRWDOV�E\�&DWHJRU\��:LWK�WKLV�SURJ�LW�WDNHV�PH�DERXW���KRXU�DW�WKH�HQG�RI�WKH�PRQWK�WR�HQWHU�WKH
FKHFNERRN�WUDQV��DQG�JHW�DOO�WKH�UHSRUWV�

)RU�FKHFNV�RU�GHSRVLWV�WKDW�UHSUHVHQW�PRUH�WKDQ���W\SH�RU�FDWHJRU\��MXVW�HQWHU�ERWK�ZLWK�D�VOLJKWO\�GLII�
FKHFN�WUDQVDFWLRQ�QXPEHU��L�H��D�9LVD�FDUG�SD\PHQW�IRU�FRPSXWHU�LWHPV�DQG�PHDOV�RXW�ZRXOG�EH�HQWHUHG
DV�WZR�VHSDUDWH�WUDQVDFWLRQV�

)LUVW�PDNH�D�FRS\�RI�WKH�GLVN�RI�SURJUDPV��XVLQJ�WKH�VDPH�QDPH�)$675$1���'R�QRW�ZULWH�SURWHFW�WKH
GLVN��VLQFH�\RX�ZLOO�EH�VHWWLQJ�XS�86(�GHIDXOWV��*HW�RXW�DQ�LQLWLDOL]HG�GLVN�WR�EH�XVHG�IRU�YDULRXV�ILOHV�\RX
OO
FUHDWH�

7R�XVH�WKH�SURJUDP��/2$'�LW��7KHQ�UXQ�WKH�2SWLRQ�WR�FXVWRPL]H�WKH�H[LVWLQJ�FDWHJRULHV��*HW�D�SULQWRXW�
FKDQJH�WKHP�IRU�\RXU�QHHGV�����&$7(*25,(6�$5(�6(7�83�SURJUDP�LV�VHW�IRU�D�PD[��RI�����³�2U�XVH
D�ZRUG�SURFHVVRU�VXFK�DW�7,�:ULWHU�WR�VHWXS�WKH�&DWHJRU\�/DEHOV��(DFK�RQH�LV�D�PD[��RI����GLJLWV�ORQJ�
7KHQ�XVH�WKH�3URJ��2SWLRQ�&KDQJH�&RS\�&RQYHUW�6SOLW�WR�&RQYHUW�WKH�ILOH�WR�WKH�W\SH�QRUPDOO\�XVHG�E\
WKH�YDULRXV�SURJUDPV��,17(51$/�),;('������<RX�FDQ�LQSXW�WUDQV��ZLWK�QR�FDWHJRU\�ODEHOV�VHW�XS�DQG
WKHQ�DGG�WKHP�ODWHU��EXW�LW
V�FRQIXVLQJ�

2QFH�SDVW�WKH�����KRXU�RI�SDLQ�WR�VHW�XS�WKH�FDWHJRU\�ODEHOV�VHOHFW�WKH�2SWLRQ���,1387�WUDQVDFWLRQV��25
MXVW�WU\�$//�5HSRUWV�2SWLRQV��7U\�WKH�6$03/(�&.6�WUDQV��ILOH�WR�VHH�WKH�RXWSXW�UHSRUWV�DQG�ILOHV��7U\
WKH�6RUWHG�7UDQV��2SWLRQ�IRU�PRUH�

<RX�ZLOO�EH�HQWHULQJ�GDWD�ZLWK�WKH�IROORZLQJ�PD[�
V�RI�GLJLWV�IRU�HDFK�
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TRANS#  DATE   CAT. $ AMOUNT
<-6->  <-6->   <2>  <--8--->

65     08      12   12345.78
2001.1 851131  12   -99999
JOB 14 NOV.85  01   -9999.12

$02817�KDV�D�OLPLW�RI���GLJLW�ZKROH��
��LQFO��VLJQ�RU���LQFO��D�GHFLPDO��7KH�75$16��DQG�'$7(�FDQ�EH
��GLJLW��,I�\RX�ZLOO�ZDQW�WR�SULQW�D�VRUWHG�OLVW�RI�7UDQVDFWLRQV��ZLWK�6XEWRWDOV�E\�VRUW�FULWHULD��RSWLRQDOO\�
RQ�'$7(��XVH�D�FRQYHQWLRQ�VXFK�DV�<<00''�RU�00''�RU�''�

+HUH�LV�D�VDPSOH�RI�RQH�RI�WKH�UHSRUWV�

MONTH JAN. 1985 - U. S. BONK
Mr. Hodge P. Podge
 CATEGORY            TOTAL
----------           -----
01 Income-Co.A..P. $-1000.00
02 Income-Co.B.me  $ -500.99
08 Groceries - - - $  666.00
38 Computer Stuff  $ 2006.00
                    --------
TOTAL of 94 checks=$ 1171.01
                    ========
7KH���RXWSXW�UHSRUWV�DQG�WKH�&DWHJRU\�/DEHOV�OLVW�FDQ�EH�3ULQWHG�WR�GLVN�DV�ZHOO�DV�WKH�QRUPDOO\�XVHG
3ULQWHU�VR�\RX�FDQ�KDYH�D�',63/$<�9$5,$%/(����RXWSXW�ILOH��SHUKDSV�WR�XVH�IRU�RWKHU�SXUSRVHV��-XVW
HQWHU�'6.��),/(1$0(�LQVWHDG�RI�VD\�3,2�RU�56������%$ �����3$ 1�LQ�WKH�86(�GHIDXOWV�VHWXS�RI�WKH
/2$'�SURJ�

35,17(5�&2'(6��7KH�RQO\�VSHFLDO�FRGHV�XVHG�LQ�WKH�SURJUDP�DUH�VHW�WR�UXQ�RQ�WKH�*HPLQL���;��7KH\
DUH�LQ�SURJ��)$���<($5��OLQH������KDV�&+5������&+5�������&+5��7,��³�ZKHUH�7,�LV�HLWKHU���IRU�(OLWH
RU� �� IRU�&RPSUHVVHG�� /LQH� ����� UHLQLWLDOL]HV� WKH� SULQWHU�ZLWK�&+5������&+5������� $OO� RWKHU� SULQW
URXWLQHV�VKRXOG�ZRUN�RQ�DQ\�SULQWHU�

7KH�LQSXW�GDWD�LV�$''('�WR�D�GLVN�ILOH�VR�\RX�FDQ�DGG�PRUH�WRPRUURZ�RU�ZKHQHYHU��7KHQ�\RX�FDQ�UXQ
WKH�RSWLRQ�IRU�D�OLVWLQJ�RI�WUDQVDFWLRQV�RU�WKH�5(32576�SURJ�WR�JHW�WRWDOV�E\�FDWHJRU\�DV�VKRZQ�DERYH�

$OVR�\RX�FDQ�UXQ�WKH�2SWLRQ�WR�6257�WKH�WUDQV��E\�GDWH��WUDQV�����RU�FDWHJRU\�DQG�WKHQ�JHW�D�WUDQVDFWLRQ
OLVWLQJ�LQ�VRUWHG�RUGHU�ZLWK�VXEWRWDOV��7KH�5$0�VRUW�LV�D�YHU\�IDVW�DVVHPEO\�URXWLQH�IURP�'��5��5RPHU�DQG
-��&OXORZ��<RX�VKRXOG�VHQG�KLP�����LI�\RX�OLNH�LW��,�OLNH�WKLV�SULQWRXW�IRU�D�GHWDLO�OLVWLQJ�RI�DOO�WUDQV��ZLWKLQ
WKH�FDWHJRU\�JURXSV�DQG�D�WRWDO�IRU�HDFK��7KH�GLVN�VRUW�LV�VORZ��EXW�\RX�ZRQ
W�QHHG�LW�XQOHVV�WKHUH�DUH�PRUH
WKDQ�����WUDQVDFWLRQV�FKHFNV�
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8VH�WKH�&KDQJH�)LOHV�2SWLRQ�WR�FRUUHFW�PLVWDNHV�LQ�WKH�WUDQV��ILOH�RU�WR�EURZVH�WKH�ILOH�RI�WUDQV��<RX�FDQ
DOVR�XVH�WKH�&KDQJH�)LOHV�8WLOLWLHV�RSWLRQ�WR�&RPELQH�WZR�WUDQVDFWLRQ�ILOHV��,W�FDQ�DOVR�EH�XVHG�WR�6SOLW�D
7UDQV��ILOH��VDYH�D�SDUW�RI�D�ILOH�WR�D�QHZ�ILOHQDPH��7KLV�LV�FUHDWLQJ�D�WUDQV��ILOH�IURP�SDUW�RI�DQ�H[LVWLQJ
RQH���

-XVW�DV�ZLWK�WKH�&DWHJRU\�/DEHOV�FUHDWLRQ�\RX�FDQ�XVH�DQRWKHU�SURJUDP
V�RXWSXW�VXFK�DV�7,�:ULWHU�RU
%$6,&�WR�FUHDWH�FKHFN�ILOHV�RU��,PSRUW��WKHP�IURP�D�GLIIHUHQW�VRIWZDUH�FUHDWHG�ILOH��<RX�ZRXOG�FUHDWH�WKH
'�9���� ILOH� DQG� WKHQ� FRQYHUW� LW� WR� WKH� W\SH� QRUPDOO\� XVHG� E\� WKH� SURJUDPV� ZLWK� WKH� 2SWLRQ� WR
&RS\�&RPELQH�&RQYHUW�ILOHV�LQ�WKH�&+$1*(�SURJUDP��7UDQVDFWLRQ�)LOHV�KDYH�DV�WKH�ILUVW�UHFRUG�WKH
FRXQW�RI�WUDQVDFWLRQV�LQ�WKH�ILOH��,W�LV�D�OHIW�MXVWLILHG�SRVLWLYH�LQWHJHU��7KH��QG�WKURXJK�ZKDWHYHU�FRXQW�RI
UHFRUGV�LQ�WKH�ILOH�DUH�ODLG�RXW�WKXVO\�

                             TRANS DATE  CAAMOUNT
                           ------------------------
                              124
                         ie.  123456DEC 0499-55
                         or   Y     5     041234.12

7KHUH� DUH� QR� VSDFHV� EHWZHHQ� WKH� �)LHOGV��� 75$16� �� GLJLWV��'$7(� �� GLJLWV�� &$�&DWHJRU\�� �� GLJLWV�
$02817� �� GLJLWV�PD[�� 6SDFHV� �&KDU� ���� DUH� XVHG� WR� ILOO� RXW� HDFK� ILHOG� WR� LW
V� IXOO� VL]H� H[FHSW� WKH
$02817�

7KH�SURJUDP�KDV�DQ�RSWLRQ�WR�(;3/2'(�WKH�QHW�SD\FKHFN�RI���SHUVRQV��:KHQ�HQWHULQJ�FKHFNERRN
GHSRVLWV�RI�D�SD\FKHFN�\RX�FDQ�HQWHU�WKH�QHW�DPRXQW�DQG�OHW�WKH�SURJUDP�UHFRUG�WKH�GHWDLOV�VXFK�DV�\RXU
JURVV�SD\��LQF��WD[��LQV��GHGXFW����PD[��7R�XVH�WKH�RSWLRQ�VHW�XS�WKH�FDWHJRULHV�DV�QRWHG�DERYH�LQFOXGLQJ

*URVV�SD\��DQG�WKH�YDULRXV�GHGXFWLRQV��1H[W�VHOHFW���RU���QRUPDO�FDWHJRU\�FRGHV�ZKLFK�ZLOO�EH�XVHG�WR
75,**(5�WKH�(;3/26,21�RSWLRQ��7KHQ�UXQ�WKH�FKHFNV�HQWU\�SURJ��3LFN�WKH�RSWLRQ�WR�XVH�WKH�SD\
H[SORVLRQ��(QWHU� WKH���RU���NH\� FDWHJRU\� FRGHV�\RX� VHOHFWHG��7KHQ�ZKHQ�HQWHULQJ� FKHFNV�� HQWHU� WKH
75,**(5�������1RZ�\RX�FDQ�ORDG�WKH�VDPSOH�ILOH�RI�SD\�GHWDLO�H[SORVLRQ��,�VHW�XS�DV�ILOHQDPH�3$<���%,//
DQG�SURFHHG�WR�HGLW�LW�WR�\RXU�WDVWH��,W�VDYHV�WLPH�LI�DOO�RU�PRVW�RI�\RXU�SD\�DQG�GHGXFWLRQV�DUH�WKH�VDPH
HDFK�SD\�SHULRG�DQG�\RX�ZDQW�WR�XVH�WKH�LQIR��IRU�PRQWKO\��<7'��HWF��WRWDOV�

%H�FDUHIXO�ZKHQ�\RX�FKDQJH�FDWHJRU\�ODEHOV�GXULQJ�WKH�\HDU��7KH�GROODUV�FRGHG�WR�VD\����0HDOV�2XW��ZRXOG
VWD\�RQ����HYHQ�LI�\RX�FKDQJH�WKH�ODEHO�RI����WR�$872

)HHO�IUHH�WR�HQWHU�WUDQVDFWLRQV�WKDW�DUH�QRW�FKHFNERRN�FKHFNLQJ�DFFRXQW��DFWLYLW\��6XFK�WKLQJV�DV�6DYLQJV
$FFRXQW� LQWHUHVW� WKDW�GRQ
W�KLW� \RXU� FKHFNLQJ�DFFRXQW��EXW�DUH�QHHGHG� IRU� WKH� ,QFRPH�7D[� FDOFV�� DW
\HDU�HQG� RU� IRU� EXGJHWLQJ�� 7KH� ��� FDWHJRULHV� DUH� DQ\WKLQJ� \RX� ZDQW� WKHP� WR� EH�� 7KH\� FRXOG� EH
DVVHW�OLDELOLW\�DFFRXQWV�VR�WKDW�WUDQV��DPRXQW�UHFRUGHG�DUH�FKDUJHV�FUHGLWV�WR�WKH�EDODQFH�VKHHW�LH��D�+RXVH
3D\PHQW�FDQ�EH�VSOLW�EHWZHHQ�LQWHUHVW�H[SHQVH�DQG�ORDQ�SULQFLSOH�UHGXFWLRQ��<RX�FRXOG�HYHQ�GR�GRXEOH
HQWU\�ERRNNHHSLQJ��8QLWV�FDQ�EH�HQWHUHG�LH��RI�JRRGV�VROG�E\�SDUW�QR��7KH�GDWH�ILHOG�FRXOG�EH�D�GHVFULSWLRQ�
<RX�FDQ�HPEHG�D�FDWHJRU\�FRGH�LQ�WKH�WUDQV�����6HH�6RUWHU�2SWLRQ�
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<RX�FDQ�KDYH�GLIIHUHQW�FDWHJRU\�ODEHO�ILOHV�WR�EH�XVHG�ZLWK�XQLTXH�WUDQVDFWLRQ�ILOHV��,Q�D�PRQWK�WKHUH�FRXOG
EH�WZR�GLIIHUHQW�WUDQV��ILOHV�HDFK�ZLWK�GLIIHUHQW�FDWHJRU\�FRGHV�DQG�ODEHOV��LH��RQH�IRU�RQH�RU�WZR�FKHFNLQJ
DFFRXQWV�DQG�DQRWKHU�IRU�6DYLQJV�$FFRXQW�WUDQVDFWLRQV�RU�VXSHU�GHWDLO�RI�0HGLFDO�RU�$XWR�RU�JDOORQV�RI
JDV�PLOHV�GULYHQ�RU�$PRXQW�RI�XQLWV�ERXJKW�VROG�RI�D�SURGXFW�

&DWHJRU\�WRWDOV�FDQ�EH�VDYHG�WR�GLVN�DORQJ�ZLWK�WKH�ODEHO�	���LQ���ZD\V�YLD�WKH�5(32576�SURJUDP�
',63/$<�9$5,$%/(�����,17(51$/�),;('����WKLV�RQH�FDQ�EH�XVHG�E\�RWKHU�RSWLRQV�DQG�LQFOXGHV
ODEHOV�VR�\RX�ZRQ
W�QHHG�WR�ORDG�WKH�ODEHOV�ILOH�DV�ZHOO�DV�WKH�ZKROH�WUDQVDFWLRQV�ILOH���DQG�',63/$<�),;('
����ZKLFK�VKRXOG�EH�FKDQJHG�WR�,17(51$/�YLD�WKH�5$:�SURJ��7KLV��UG�ZD\�LV�LQ�6\PEROLF�/LQN�)RUPDW�
$OO�URXQG�WKH�DPRXQWV�RII�WR�ZKROH�GROODUV��7KH�ILOHV�LQFOXGH�WKH�ILOHQDPH�DQG�WRWDO�RI�DOO�FDWHJRULHV��ZKLFK
ZRXOG�XVXDOO\�EH�RQH�PRQWK
V�ZRUWK��7KH�ILOH�LQ�6\PEROLF�/LQN�)RUPDW�LV�ORDGDEOH�LQWR�0XOWLSODQ�VR�RQH
FDQ� FRS\� WKH� ILJXUHV� LQWR� DQRWKHU� VSUHDGVKHHW� RI�PRQWKV� RI� GDWD� IRU� SODQQLQJ�� HWF�� <RX� ZRXOG� VHW
08/7,3/$1�WR�7UDQVIHU�2SWLRQV�6\PEROLF��WKHQ�7UDQVIHU�/RDG�WKH�ILOH�QDPH�\RX�XVHG�ZKHQ�FUHDWLQJ
WKH�6\/N�IRUPDW�ILOH��5�0��0LWFKHOO��WKH�SXEOLVKHU�RI�6XSHU����0RQWKO\�GHYHORSHG�WKH�WHFKQLTXHV�XVHG�LQ
WKH�ILOH�FUHDWLRQ�URXWLQHV��C*UHDW
�7KH�5$:�SURJ��LV�E\�%��7UDYHU��DQ�H[FHOOHQW�([W��%DVLF�6HFWRU�(GLWRU�
,I�\RX�XVH�OLNH�LW�WKHQ�VHQG�WKHP�VRPH����

21(�<($5�352&(66,1*�%<�0217+�$1'�&$7(*25<�727$/�+HUH�LV�D�IDVW��VOLFN�VSUHDGVKHHW�OLNH
IDFLOLW\�WKDW�GLVSOD\V�D�ZLQGRZ�RI�GDWD�DQG�DXWR��UHFDOFV�WRWDOV�ZKHQ�\RX�FKDQJH�D�CFHOO
��DQ�DPRXQW�LQ�D
PRQWK�IRU�D�FDWHJRU\���LH��0HDOV�2XW�LQ�)HE����7KH�SULQWRXW�LV���SDJHV�LI�\RX�XVH�DOO����FDWHJRULHV��DQG�GRQ
W
KDYH�DQ����LQ��SULQWHU��EXW�\RX�FDQ�VFDQ�LW�LQ�ERWK�WKH�)$���<($5�DQG�WKH�)$�5(3257�SURJV�DV�ZHOO
DV�GR�VFUHHQ�GXPSV�

7KH� 5(3257� �)$�5(3257�� SURJ�� KDV� DQ� RSWLRQ� WR� SXW� D� PRQWK� ZRUWK� RI� WRWDOV� LQWR� WKH
ILOH�VSUHDGVKHHW��RU�MXVW�VFDQ�WKH�<5�ILOH�RQH�FDWHJRU\�DW�D�WLPH��7KHVH�DUH�WKH�FDW��WRWDOV�RI�D�PRQWK�RI
WUDQVDFWLRQV�E\�FDWHJRU\���RQ�DOO�FDWHJRULHV��7KH�<($5�SURJ��)$���<($5��DOORZV�VFDQQLQJ��XSGDWLQJ�DQG
SULQWLQJ�WKH�\HDU�ILOH�RI�WRWDOV��,W�KDV�<($5�WRWDOV�RI�WKH�PRQWKV�E\�FDWHJRU\�DQG�KDV�<HDU�7R�'DWH�WRWDOV
RI�DFWXDOV�DQG�LI�\RX�XVH�WKH�EXGJHW�PHWKRGV�KDV�<HDU�WR�'DWH�WRWDOV�RI�WKH�EXGJHWV�DV�ZHOO�DV�&XUUHQW
0RQWK�EXGJHWV��<RX�FDQ�XVH�LW�IRU�SODQQLQJ�DQG�WD[�HVWLPDWLQJ�DQG�UHFDSSLQJ�RI�DFWXDOV�IRU�ERWK�

)LUVW� \RX� FDQ� UXQ� WKH�2SWLRQ� WR� ORDG� WKH�<HDU� VFDQ�XSGDWH�SURJ��7U\� WKH�2SWLRQ� WR� C&UHDWH�D�QHZ
6SUHDGVKHHW
��1RWH�WKH�WRWDOV�FKDQJH�DIWHU�HDFK�DPRXQW�LV�HQWHUHG��7KH�VFUHHQ�KDV���FDWHJRULHV�RQ�GLVSOD\
ZLWK�D�URZ�IRU�WKHLU�DPRXQWV�E\�PRQWK�DORQJ�ZLWK�WRWDOV��<RX�FDQ�*RWR��3ULQWVFUHHQ�DQG�&KDQJH�DOO�QRQ
WRWDOV��+HUH�DUH�WKH�ZRUGV�RQ�WKH�VFUHHQ�RI�WKH�VSUHDGVKHHW�WKDW�LQGLFDWH�\RXU
FKRLFHV�

         >Scnprt Goto Value Print Menu<
         >Reset CM:11 Calc  Alter:AUTO<

<RX� SUHVV� WKH� NH\� RI� WKH� ILUVW� OHWWHU� RI� HDFK�ZRUG�� 6FQSUW 6FUHHQ� SULQW��*RWR �*R� WR� D� FDWHJRU\�
9DOXH HQWHU�D�QHZ�YDOXH�LQ�D�FHOO��3ULQW 3ULQW�WKH�ZKROH�VKHHW��0HQX 0HQX�6DYH�VKHHW�WR�GLVN�DV�<HDU
ILOH�� 5HVHW� &0���� LV� WR� 5HVHW� WKH� &XUUHQW� 0RQWK� ZKLFK� LV� QRZ� ���� &DOF :LQGRZ� &DOFXODWRU�
$OWHU�$872 $OWHU�WKH�FDOFXODWLRQ�RI�WRWDOV�ZKLFK�LV�QRZ�VHW�DW�$872�WR�EH�0$18$/�
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7KH�:LQGRZ�&DOFXODWRU�LV�OLNH�D����NH\�WKDW�DOORZV����������FDOFV�DV�RQ�DQ�DGGLQJ�PDFKLQH��<RX
OO�EH
UHWXUQHG�WR�WKH�VSUHDGVKHHW�ZKHQ�GRQH�ZLWK�LW�

%XGJHWLQJ�FDQ�EH�GRQH��6LQFH�LW
V�GRQH�GLIIHUHQWO\�E\�GLIIHUHQW�SHRSOH�WKHUH�DUH�D�IHZ�GLIIHUHQW�ZD\V�WR�GR
LW�LQ�WKHVH�SURJUDPV��2QH�ZD\�LV�WR�W\SH�LQ�DOO�WKH�FDWHJRU\�WRWDOV�RI�DOO�WKH�PRQWKV���LQ�WKH�)$���<($5
SURJ���7KLV�FDQ�EH�VSHHGHG�VRPHZKDW�E\�WKH�DELOLW\�WR�XVH�D���JURZWK�UDWH�IRU�$//�IXWXUH�PRQWKV�EDVHG
RQ�WKH�DPRXQW�LQ�WKH�FXUUHQW�PRQWK��6R�LI�\RX�HQWHUHG�-DQ��DPRXQWV�IRU�DOO�WKH�FDWHJRULHV�\RX�IRUHVDZ�
\RX�FRXOG�WKHQ�GR�)HE��WKUX��'HF��LQ�RQH�NH\�SUHVV�IRU�HDFK�RI�WKH�FDWHJRULHV��7KH���JURZWK�UDWH�FDQ�EH
���ZKLFK�\LHOGV�WKH�VDPH���LQ�HDFK�IXWXUH�PRQWK��7KH���FDQ�EH�QHJDWLYH��6LQFH�LW
V�D�JURZWK�UDWH�WKH
DPRXQW�LQ�HDFK�IXWXUH�PRQWK�ZLOO�EH�EDVHG�RQ�WKH�PRQWK�EHIRUH�

$QRWKHU�ZD\�WR�JHW�WKH�EDVLF�EXGJHW��
V�LQWR�WKH�ILOH�TXLFNO\�LV�WR�FUHDWH�D�WUDQVDFWLRQ�ILOH�IRU�HDFK�RI�WKH
���PRQWKV��(DFK�WUDQV�� ILOH�ZRXOG�KDYH����PD[��QXPEHUV���� IRU�HDFK�FDWHJRU\�\RX�QHHG���7KHQ� MXVW
VHTXHQWLDOO\�XSGDWH�WKH�<5�ILOH�ZLWK�WKH����WUDQV��ILOHV�LQ�WKH�5(3257�SURJ��RSWLRQ�

7KH�DFWXDOV�IRU�HDFK�PRQWK�ZLOO�RYHUOD\�WKH�EXGJHW���DV�\RX�XVH�WKH�5(3257�SURJ�RSWLRQ�DJDLQ�HDFK
PRQWK�RI�WKH�\HDU�WR�ORDG�LQ�DFWXDOV�IURP�WKH�WUDQVDFWLRQ�ILOHV�RI�HDFK�PRQWK
V�FKHFN�ERRN�HQWULHV��<RX
FRXOG�XVH�WKH�<5�ILOH�XSGDWH�2SWLRQ�RI�WKH�5(3257�SURJ�ULJKW�DIWHU�\RX�KDYH�XVHG�WKH�5(32576�SURJ
RSWLRQ�WR�SULQWRXW�WKH�&DWHJRU\�WRWDOV�RI�D�PRQWK�RI�WUDQV��$OVR�LW�FRXOG�EH�GRQH�ODWHU�IURP�WKH�WUDQV�
ILOHV�RU�IURP�WKH�FDWHJRU\�6806�ILOHV�FUHDWHG�RSWLRQDOO\�LQ�WKH�5(3257�SURJ���2QH�ZRXOG�DJDLQ�GR�WKH
<5�ILOH�XSGDWH�IURP�WKH�5(3257�SURJ�LQ�D�VHTXHQWLDO�PDQQHU�����-DQ��WKUX�����'HF��LQ�DVFHQGLQJ�RUGHU�
7KH�EXGJHW�DPRXQWV�RI�D�PRQWK�DUH�PRYHG�LQWR�WKH�&XUUHQW�0RQWK�EXFNHW�EHIRUH�WKH\�DUH�RYHUODLG�E\�WKH
DFWXDOV�VR�\RX�FDQ�VHH�WKH�9DULDQFH��$OVR�WKH�<HDU�WR�GDWH�EXGJHW�DPRXQWV�DUH�XSGDWHG�ZLWK�WKH�FXU��PR�
EXGJHW�DPRXQWV�HDFK�WLPH�WKH�5(3257�SURJ��<5�ILOH�XSGDWH�RSWLRQ�LV�XVHG�WR�XSGDWH�1(:�&XUUHQW
0RQWK�DPRXQWV�

7KH�SULQWRXW�RI�WKH�<5�ILOH�KDV����FROXPQV��RQH�IRU�HDFK�PRQWK�DQG�WKH�WRWDOV��DQG�XS�WR�����URZV��RQH
URZ�IRU�HDFK�FDWHJRU\�SOXV�RQH�IRU�WKH�WRWDO���<RX�JHW�WKH�SULQWRXW�IURP�WKH�SURJ��)$���<($5��6FUHHQ
GXPSV�RI�RQH�FDWHJRU\�RQO\�DUH�DYDLO��LQ�WKH�5(32576�SURJ��DQG�RI�RQH�RU�WKUHH�FDWV��LQ�WKLV�<($5�SURJ�
,I�\RX�KDYH�D�SULQWHU�WKDW�FDQ�XVH����LQFK�ZLGWK�SDSHU��DQG�XVH�WKH�&RPSUHVVHG�SULQW�RSWLRQ��WKH�SULQWRXW
ZLOO�QHDWO\�ILW�RQ���SDJHV�ZLWK�DOO����FROXPQV�DFURVV�RQH�SDJH��,I�\RX�XVH�WKH�(OLWH�RSWLRQ�RU�XVH�������LQFK
ZLGWK�SDSHU�WKH�SULQWRXW�ZLOO�SULQW���RU����FROXPQV�DQG�WKHQ�FRQWLQXH�ODWHU��<RX�ZRXOG�MXVW�WDSH�WKH�SDJHV
IRU�D�QHDW����FROXPQ�VKHHW��7KH�SULQWRXW�RSWLRQ�JLYHV�D�FKRLFH�RI�QRW�SULQWLQJ�URZV�RI�FDWHJRULHV�WKDW�KDYH
��LQ�WKH�\HDU�WRWDO�ILHOG�DQG�D���LQ�WKH�<HDU�WR�GDWH�EXGJHW�ILHOG��'RQ
W�XVH�LW��LI�WKHUH�DUH�RIIVHWWLQJ�DPRXQWV
LQ�YDULRXV�PRQWKV�

7KH���<($5�SURJ��GLVSOD\�RI�WKH�PDWUL[�FDQ�RQO\�GLVSOD\���GLJLW�DPRXQWV��6LQFH�WKH�DPRXQWV�DUH�URXQGHG
E\�WKH�5(3257�SURJ���WKH�ELJJHVW���LV��������RU��������

7KH�<5�ILOH�QDPH�LQFOXGHV�WKH���GLJLW�PRQWK�FRGH��:KHQ�VDYLQJ�WKH�<5�ILOH�HDFK�WLPH�DIWHU�LWV�EHHQ
FKDQJHG�RU�XSGDWHG�UHPHPEHU�WR�XVH�WKH�PRQWK�FRGH�RI�WKH�QHZ�FXUUHQW�PRQWK�����WKUX������
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6LQFH�ERWK�WKH�5(3257�SURJUDP�DQG�WKH���<($5�SURJUDP�FKDQJH�WKH�JUDQG�WRWDOV�LQ�WKH�<5�ILOH��VHHQ
RQ�VFUHHQ�LQ�WKH���<($5�SURJ���WKH�IROORZLQJ�LV�D�GHWDLO�GHVFULSWLRQ�RI�WKH�FDOFXODWLRQV��$V�\RX
OO�VHH�WKH
&0��&XUUHQW�0RQWK��FRGH�LV�LPSRUWDQW�

%$7&+�83'$7(���GRQH�LQ�WKH�5(3257�SURJ��

$Q\�RI�WKH����PRQWKV�SOXV�WKH�&XUUHQW�0RQWK�%XGJHW�FDQ�EH�XSGDWHG��$OO�FDWHJRULHV�DUH�XSGDWHG�ZLWK�WKH
FDWHJRU\�WRWDOV�GHULYHG�IURP�WKH�WUDQVDFWLRQ�ILOHV�

3ULRU�0RQWK��$Q\�PRQWK�EHIRUH�WKH�1(:�&XUUHQW�0RQWK��$�SULRU�PRQWK�ZRXOG�EH�-DQ��H[FHSW�IRU�WKH
ILUVW�RQH�RI�WKH�\HDU�ZLWK�WKH�ILOH�<5�����%(*��WKUX�WKH�PRQWK�FRGHG�DV�WKH�&XUUHQW�0RQWK�RQ�WKH�ILOH
6R�LI�\RX�DOUHDG\�KDYH�D�ILOH�XSGDWHG�FKDQJHG�ZLWK�6HSWHPEHU�DPRXQWV�RI�SHUKDSV�DFWXDOV�DQG�VD\�2FW�
WKUX��'HF��RI�EXGJHWV��WKHQ�WKH�1(:�&0�ZLOO�EH����2FW��LH��DQ�LQILOH��<5�����-,0 &0����DQG�D�1(:�&0
RI����

+HUH�WKH�DPRXQW� LQ�WKH�3ULRU�0RQWK�ZLOO�EH�FKDQJHG��)LUVW�WKH�<HDU�7R�'DWH� �<7'��$FWXDO�ZLOO�EH
FKDQJHG��7KH�7RWDO�RI�DOO�&DWHJRULHV�IRU�DOO����PRQWKV�ZLOO�EH�FKDQJHG��7KH�7RWDO�<HDU�DPRXQW�ZLOO�DOVR
EH�UHFDOFXODWHG��GXH�WR�WKH�UHYLVHG�3ULRU�0RQWK�LQSXW�DPRXQW�

&XUUHQW�0RQWK��7KLV�LV�WKH��1(:��&0�RU���WKH�&0�JLYHQ�LQ�WKH�LQSXW�<5�ILOH�WR�EH�XSGDWHG��,I�WKH�<5
ILOH�VD\V�����WKH�QHZ�&0�LV����0D\��7KH�QHZ�ILOH�WR�EH�VDYHG�LV�WKXV�XSGDWHG�WR�WKH�&XUUHQW�0RQWK��ZLWK
0D\�DPRXQWV���+HUH�WKH�DPRXQW�LQ�WKH�QHZ�&0��L�H��%XGJHW��LV�DGGHG�WR�WKH�<7'�%XGJHW�DPRXQW�WKDW
DOUHDG\�H[LVWV��7KH����EHLQJ�ORDGHG�IURP�WKH�WUDQV��ILOH�WRWDOV�DUH�DGGHG�WR�WKH�<7'�$FWXDO�DPRXQW�DOUHDG\
WKHUH��7KH�LQSXW�DPRXQW�UHSODFHV�WKH�H[LVWLQJ�DPRXQW�LH��EXGJHW�LQ�WKH�QHZ�&0�EXFNHW��7KLV�FKDQJHV�WKH
<HDU�WRWDO�IRU�WKDW�FDWHJRU\��$QG�WKH�JUDQG�WRWDO�RI�DOO�&DWHJRULHV�IRU�DOO�PRQWKV�LV�DOVR�FKDQJHG�

)XWXUH�0RQWK��$Q\�PRQWK�EH\RQG�WKH�1(:�&0��,I�WKH�<5�ILOH�EHLQJ�XSGDWHG�KDV�D�PRQWK�RI����WKH�QH[W
)8785(�0217+�LV�����VLQFH�WKH�1(:�&0�LV�����+HUH�WKH�<HDU�WRWDO�LV�FKDQJHG�WR�UHIOHFW�D�GLIIHUHQW
DPRXQW�LQ�WKH�PRQWK��7KH�<7'�%XGJHW�DQG�<7'�$FWXDO�DUH�QRW�DIIHFWHG��7KH�WRWDO�RI�DOO�FDWHJRULHV�IRU
DOO�PRQWKV�LV�FKDQJHG�

&XUUHQW�0RQWK�%XGJHW��7KLV�LV�WKH���WK�ILHOG��:KHQ�\RX�XSGDWH�&0�%XGJHW��WKH�<7'�%XGJHW�LV�FKDQJHG
WR�UHIOHFW�D�GLIIHUHQW�DPRXQW�LQ�WKH�&0�%XGJHW�ILHOG��7KH�&0�%XGJHW�LV�FRPSDUHG�WKH�WR�&0�$FWXDO�WR
GLVSOD\�SULQW�D�&0�9DULDQFH�LQ�WKH���<($5�SURJ��DV�LV�WKH�<7'�9$5LDQFH�WR�%XGJHW��,I�\RX�ZHUH�ORDGLQJ
<5�ILOH�RQ�VD\�)HE��LW
V�ILOH�QDPH�VKDOO�EH�<5����������7R�SXW�LQ��
V�IRU�0DUFK��\RX�ZRXOG�QDPH�WKH�QHZ�ILOH
<5�����
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&+$1*(6�5(&$/&6��GRQH�LQ�WKH�SURJ��)$���<($5

+HUH�WKH�&0��&XUUHQW�0RQWK��KDV�D�GHIDXOW�VHWWLQJ�RI���WKH�&0�DV�LQ�WKH�ILOH�QDPH�RI�WKH�<5�ILOH�ORDGHG�
LH�<5�����%,/�ZRXOG�SUHVHW�D�&0�RI����-XO\��<RX�FDQ�UHVHW�WKH�&0��EXW�LW�DIIHFWV�WKH�FDOFXODWLRQ�RI�WRWDOV�
HWF�

7KH�9DULDQFH�RI�$FWXDO�WR�%XGJHW�LV�6KRZQ�IRU�&0�DQG�<7'�

:KHQ�\RX�FKDQJH�D�SULRU�PRQWK�LH������!�����WKH�<7'�$FWXDOV�DUH�FKDQJHG��6DPH�LI�\RX�FKDQJH�WKH
FXUUHQW�PRQWK�����7KH�<($5�WRWDO�RI�WKH�FDWHJRU\�DQG�WRWDO�RI�DOO�FDW�V�LV�FKDQJHG�

:KHQ�\RX�FKDQJH�D�IXWXUH�PRQWK�WKH�<7'
V�DUH�QRW�DIIHFWHG��7KLV�RSWLRQ�XSGDWHV�WKH�<($5�WRWDO�RI�WKH
FDWHJRU\�DQG�RI�WKH�WRWDO�RI�DOO�FDWV��$V�DQ�RSWLRQ�RQ�IXWXUH�DPWV�HQWU\�\RX�FDQ�XVH�WKH���JURZWK�PHWKRG
WR�EDVH�IXWXUH�PRQWK�DPRXQWV�RQ�WKH�&�XUUHQW�0�RQWK�$PRXQW�

$�FKDQJH�RI�WKH�FXU��PR�������FKDQJHV�WKH�\HDU�WRWDO�RI�WKH�FDWHJRU\�VHOHFWHG�DV�ZHOO�DV�WKH�WRWDO�RI�DOO�\HDU
WRWDO�RI�DOO�FDWHJRULHV�

<RX�FDQ�FKDQJH�WKH�&0�%XGJHW�DOVR��ZKLFK�ZLOO�FKDQJH�WKH�<7'�%XGJHW�RQO\��7KLV�LV�WKH�RQO\�ZD\�WR
FKDQJH�WKH�<7'�%XGJHW�DP
W�LQ�WKLV�SURJ�

&$87,21��,I�\RX�UHVHW�WKH�&0�FRGH�DQG�WKHQ�EHJDQ�FKDQJLQJ�DPRXQWV�LQ�D�PRQWK��\RX�ZLOO�QHHG�WR
FKDQJH�DOO�WKH�FDWHJRU\�DPRXQWV�LQ�WKH�PRQWK�VHOHFWHG�EHFDXVH�WKH�IRUPXODV�ZRUN�RII�WKH�&0�FRGH����

$V�D�SDUW�RI�WKH�&KDQJH�RSWLRQ�LQ�WKLV�SURJ��\RX�FDQ�6ZLWFK�WKH�5HFDOFV�DQG�UHGLVSOD\�RI�DPRXQWV�WR�EH
GRQH�RQO\�DIWHU�\RX
YH�HQWHUHG�XS�WR����GLIIHUHQW�DPRXQWV��7KLV�VSHHGV�GDWD�HQWU\��,W
V�FDOOHG�WKH�0$18$/
UHFDOF�PHWKRG��7KH�GHIDXOW�PHWKRG�LV�FDOOHG�$872�ZKLFK�UHFDOF
V�DOO�WRWDOV�DIWHU�HDFK�QHZ�DPRXQW�LV
HQWHUHG�

,
YH� XVHG�21�%5($.�1(;7� DW� WKH� VWDUW� RI� HDFK� SURJ�� VR� \RX� GRQ
W� QHHG� WR�ZRUU\� DERXW� SUHVVLQJ
FCTN CLEAR �DW�D�FULWLFDO�PRPHQW��7KH�/2$'�SURJ��GLVDEOHV�WKH�FCTN QUIT�NH\��$OO�SURJUDPV�DQG�ILOHV
DUH�XQSURWHFWHG�VR�\RX�FDQ�TXLFNO\�FKDQJH�WKHP�WR�VXLW�\RXU�QHHGV�RU�GHVLUHV�³�DQG�SHUKDSV��IL[�D�EXJ
RU�WZR�

%(:$5(����3URJUDPV�KDYH�OLPLWHG�HUURU�FKHFNLQJ�IRU�GLVN�ILOH�DFFHVV��0DNH�VXUH�\RX�KDYH�FRUUHFW�GLVN
LQ�FRUUHFW�GULYH�DQG�³�ZLWK�HQRXJK�VSDFH�IRU�WKH�ILOH�\RX�ZLVK�WR�FUHDWH�

7KH�SURJUDP�RSWLRQV�KDYH�ORWV�RI�GHVFULSWLRQV�DQG�RQ�VFUHHQ�LQVWUXFWLRQV��6WLOO��LI�D�ELW�FRQIXVHG��WU\�WKHP�
7KHUH�LV�XVXDOO\�D�QRWH�DERXW�FULWLFDO�RSHUDWLRQV��<RX
OO�UDUHO\�QHHG�WR�UHIHU�WR�WKLV�EDFNJURXQG�

3OHDVH�FRS\�WKLV�SURJUDP�IRU�\RXU�IULHQGV��+RSHIXOO\��WKHUH�DUH�QR�%8*6�LQ�LW��,W�LV�3XEOLF�'RPDLQ�	�LW
V
LOOHJDO�WR�VHOO�LW��+RZHYHU��LI�\RX�OLNH�LW�!!�SOHDVH�VHQG�PH����	�RU�\RXU�FRPPHQW�DW������+D\HV�&W��&KLQR�
&DOLI���������,
OO�VHQG�\RX�DQ\�%XJ�)L[HV�DQG�(QKDQFHG�9HUVLRQV��+$9(�)81�³�(;3/25(�LQ�+DUPV

ZD\�
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Disk 58. Contents of file *FA-INSTR1

+HUH�DUH�WKH�UHTXLUHG�SURJUDPV�DQG�ILOHV�WKDW�VKRXOG�EH�RQ�\RXU�GLVN�V��FRS\�

/2$' 6WDUWV�LW�$OO��8SGDWHV�ILOH�)$�9$5,$%�ZLWK�VHVVLRQ�YDULDEOHV�L�H��SULQWHU�GHYLFH�QDPH��$OO
SURJUDPV�FDQ�UHDOO\�EH�UXQ�VHSDUDWHO\�

)$�,167(5 7KLV�SURJ�SULQWV�RU�GLVSOD\V�WKH�LQVWUXFWLRQV��)$�,1675��DQG��

)$�,1675� '�9����7KH�LQVWUXFWLRQV�EDFNJURXQG��UHDG�E\�SURJ�)$�,167(5

)$�,1675� '�9����7KH�LQVW�JURXQG�FRQW��D�GHWDLO�GHVF�RI�HDFK�SURJUDP

)$�9$5,$% '�9����7KH�GHIDXOWV�ILOH�FUHDWHG�E\�/2$'�SURJ��DQG�XVHG�E\�RWKHUV

)$��,1387 (QWHU�WUDQVDFWLRQV�KHUH�DQG�FUHDWH�ILOHV�RI�WKHP�LH��6$03/(�&.6�,�)����$OVR�FDQ�XVH�D
'�9���H[SORVLRQ�ILOH�LH��3$<���%,//�*HW�WUDQVDFWLRQ�OLVWLQJV�WR�VFUHHQ�RU�SULQWHU

6$03/(�&.6 ,�)���$�VDPSOH�ILOH�RI�WUDQVDFWLRQV�FUHDWHG�E\�)$��,1387�
,W
V�XVHG�E\�)$�5(3257�DQG�)$�6257(5

3$<���%,// '�9����$�VWDUW�XS�ILOH�IRU�\RX�WR�FKDQJH�DQG�XVH�LQ�)$��,1387�IRU�WKH�QHW�SD\�H[SORVLRQ
WULJJHU�

3$<���0$5< '�9����7KH�VHFRQG�QHW�SD\�ILOH�IRU�D�VHFRQG�WULJJHU�

)$�&+$1*( 7R�FXVWRPL]H�XS�WR����&DWHJRU\�/DEHOV
7R�FRUUHFW�WUDQVDFWLRQ�ILOH�HUURUV
7R�FRS\��FRPELQH��RU�FRQYHUW�WUDQVDFWLRQ�ILOHV
7R�FRQYHUW�FDWHJRU\�ILOHV��7R�JHW�D�GLVN�OLVWLQJ

)$�&$7(*< ,�)����7KH�VHW�XS�ILOH�RI����RXW�RI����PD[��FDWHJRU\�ODEHOV

)$�6257(5 5$0�VRUW�RU�GLVN�VRUW�WUDQVDFWLRQV�ILOHV�DQG�JHW�VRUWHG�SULQWRXWV�ZLWK�RU�ZLWKRXW�VXEWRWDOV
E\�RQH�RI���VRUW�FULWHULD�FKRVHQ�DORQJ�ZLWK�WKH�JUDQG�WRWDO

)$�$66257 '�)����$VVHPEO\�ODQJ��SURJ�IRU�5$0�6RUW

)$�5(3257 *HW�UHSRUWV�RI�FDWHJRU\�WRWDOV�DQG�VDYH�WRWDOV�WR�GLVN�DV�'�9����6</.��,�)���RU�8SGDWH�D
PRQWK�RI�DPRXQWV��DOO�FDWHJRULHV���WRWDO��LQ�WKH�<5�ILOH�WR�XVH�LQ�WKH�SURJ�)$���<($5�
&DQ�JHW�D�GLVN�OLVWLQJ��6DPSOHV�RI�ILOHV�FUHDWHG�DUH���6806�)<,�DQG���6</.�)<,

)$����5$: 6HFWRU�HGLWRU�WR�JR�IURP�'LVSOD\�WR�,QWHUQDO�7\SH��8VHG�E\�WKH�)$�5(3257�SURJ�RQ�WKH
2SWLRQ�WR�FUHDWH�6</.�ILOHV��LH���6</.�)<,�,I�LW�ORFNV�XS�&38�MXVW�WU\�DJDLQ��,W
V�WRXFK\�
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��6806�)<, ,�)�����$�6DPSOH�ILOH�RI�WKH����FDWHJRU\��
V��ODEHOV��DQG�DPRXQWV

��6</.�)<, ,�)������$�6DPSOH�ILOH�RI�WKH����FDWHJRU\��
V��ODEHOV��DQG�DPRXQWV

)$���<($5 &UHDWH�<5�������ILOHV��KDV�6FDQ�DQG�8SGDWH�2SWLRQV�IRU���\HDU�E\�PR�E\�HDFK�RI�WKH����FDWV
�� WRWDOV�� *HW� ELJ� SULQWRXW� RI� IXOO�PDWUL[� LQFO� D� OLWWOH� :LQGRZ� &DOFXODWRU� QHHGV� ILOH
)$��<57;7�ZKLFK�KDV�WH[W�IRU�VFUHHQV

)$��<57;7 '�9����)LOH�RI�WKH�VFUHHQ�OLQHV�RI�WH[W�XVHG�E\�WKH�SURJ�)$���<($5�³�GRQH�WR�VDYH�SURJ
VSDFH�LQ�7,�5$0��,W�ZRUNV�IRU�PH�

<5�����)<, ,�)��������VHFWRU�ILOH�RI�����UHFRUGV�H[DPSOH��QRW�UHTXLUHG��&UHDWHG�E\�WKH�)$���<($5
SURJ��8VHG�E\�LW�DQG�)$�5(3257�SURJ

352*5$0�287/,1(�IRU�WKH�LQWHUHVWHG�XVHUV�

/2$'
��������� 6HW�XS��SUHVFDQ��FDOO�ORDGV�IRU�YDULRXV
��� /RDG�LQ�VSHHFK��SULQWHU��FRORUV�YDULDEOHV�IURP�ILOH�)$�9$5,$%
��������� 8VHU�&RORUV�FKDQJH�URXWLQH
��������� ,QVWDOO�WUXH�ORZHUFDVH
��������� 8VHU�6SHHFK�FKDQJH�URXWLQH
��������� 8VHU�3ULQWHU�FKDQJH�URXWLQH
��������� 6DYH�DERYH�FKRLFH�YDULDEOHV�WR�ILOH�)$�9$5,$%
��������� 0HQX�IRU�8VHU�SURJUDP�RSWLRQ�	�ORDG�WKDW�SURJUDP
���������� ,QVWUXFWLRQV�ORDG��3ULQW�'LVSOD\�IURP�ILOH��)$�,16758
���� (UURU�WUDS

)$�,167(5
��������� 5HDGV�ILOH�)$�,16758�DQG�SULQWV�LW�RU�GLVSOD\V�LW�UXQV�WKH�/2$'�SURJ�ZKHQ�GRQH��7KLV

SURJ�LV�WR�DFFRPPRGDWH���GLVN�GULYH�XVHUV

)$�,1387
��������� 6HW�XS��SUHVFDQ��ORDG�YDULDEOHV��FRORU��VSHHFK��SULQWHU�
��������� 0HQX�IRU�XVHU�FKRLFHV�RI�UXQQLQJ�RWKHU�SURJUDP�RSWLRQV���DQG�ORDGLQJ�WKDW�SURJUDP��RU

(17(5,1*�&+(&.�'$7$
��������� 8VHU�VHOHFW�PD[���FDWHJRULHV�DFFHSWDEOH�DQG�8VHU�VHOHFW�RI�XVH�RI�1(7�3$<�(;3/26,21

WHFKQLTXH�DQG�8VHU�HQWU\�RI�&XUUHQW�&KHFNERRN�%DODQFH�DQG�HQWHU�7UDQV�� ILOH�WR�EH
$SSHQGHG

��������� =HUR�LQSXW�DUUD\V��'LVSOD\�7UDQVDFWLRQV�&KHFNV�HQWU\�VFUHHQ
��������� 8VHU�LQSXW�RI�XS�WR����WUDQV��FKHFNV�RQ�RQH�VFUHHQ
��������� 8VHU�2SWLRQ�WR�5('2�RI�DERYH�FKHFNV�GDWD
��������� 8VHU�2SWLRQ�WR�JHW�SULQWRXW�RI�&KHFNV�HQWU\�VFUHHQ�RI�GDWD
���������� 8VHU�RSWLRQ�WR�6DYH�'DWD�HQWHU�ILOHQDPH���RU�UHWXUQ�WR�PHQX
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���������� )LOO�RXW�FKHFN����GDWH��FDW��FRGH�WR�IL[HG�OHQJWK
���������� &RPELQH�DOO��FKHFN����GDWH��FDW��FRGH��DPRXQW�LQWR���UHFRUG�DQG�6$9(
���������� 8VHU�RSWLRQ�WR�FRXQW�FKHFNV�LQ�D�ILOH��DQG�FKHFN�IRU�([SORGH�WULJJHUV�DQG�JR�WR�([SORGH

URXWLQH�LI�DQ\�7ULJJHUV
���������� HUURU�WUDSV

������HQG 1(7�3$<�(;3/26,21�URXWLQHV
���������� /RDG�FDW�����FDW��ODEHO����DPRXQW�IURP�XVHU�UHTXHVWHG�ILOH
��������� 'LVSOD\�GDWD�RI�DOO����FDWHJRULHV�DQG�RWKHU�LQIR�
���������� 8VHU�VHOHFW�RSWLRQ�WR�$FFHSW�RU�(VFDSH�RU�5HGR�DQ\�RI�GDWD
���������� $FFHSW�URXWLQH�³�VDYH��DPRXQW��FDWHJRU\� ODEHO� FRGH�RI� DERYH����SOXV�WKH�RULJLQDOO\

HQWHUHG�FKHFN���DQG�GDWH�WR�WKH�ILOH�RI�XVHU�FKRLFH
���������� 5HGR�URXWLQH�WR�ORDG�DUUD\�ZLWK�XVHU�LQSXW�RI�QHZ�&DW���ODEHO����DPRXQW��,QFO��VDYH�RI�WKDW

GDWD�WR�XVHU�VHOHFWHG�'LVSOD\�9DULDEOH����SD\�ILOH�DQG�WKH�VDYH�RI�GDWD�WR�WKH�XVHU�VHOHFWHG
FKHFNV�ILOH�DV�DERYH

������HQG 5HWXUQ�WR�QRUPDO�FKHFNV�HQWU\�VFUHHQ�IRU�SHUKDSV�PRUH�XVHU�HQWU\�RI�FKHFNV�WUDQVDFWLRQV
���������� 6XESURJ�WR�JHW�OLVWLQJ�RI�WUDQVDFWLRQV�SULQW�RU�VFUHHQ�

)$�5(3257
��������� 6HWXS��SUHVFDQ��ORDG�YDULDEOHV��VSHHFK��FRORUV��SULQWHU�
��������� 2Q�XVHU�UHTX��GLVSOD\�WRWDOV�RI�FKHFNV�)LOH�WKDW�ZDV�UHDG
��������� 'LVSOD\�PDLQ�PHQX��
��������� 'LVSOD\�ODVW�PHQX���LI�XVHU�RSWLRQ�GLUHFWV�KLP�WKHUH
��������� 'LVSOD\�PLG��PHQX���LI�XVHU�RSWLRQ�GLUHFWV�KLP�WKHUH
��������� 5HDG�ILOH�RI�FKHFNV�WR�JHW�WRWDOV�RI�FKHFNV�DQG���DPRXQW�E\�FDWHJRU\��DQG�WRWDO���FKHFNV�

DQG�'ROODUV�ILUVW�]HURLQJ�WKH���DUUD\V
��������� 8VHU�VHOHFW�W\SH�RI�FDW��WRWDOV�ILOH�VDYH
��������� 6DYH�FDWHJRU\�WRWDOV�WR�GLVN�,�)���
���������� /RDG�FDW�ODEHOV�IRU�FDW��WRWDOV�GLVN�VDYHV
���������� 2Q�XVHU�UHTXHVW�GLVSOD\�RU�SULQW�WRWDOV�E\�FDWHJRU\
���������� &RQILUP�XVHU�UHTXHVW�RI�SURJ��HQG�DQG�HUURU�WUDS
���������� &DOO�NH\V��HUURU�WUDSV�DQG�XVHU�RSWLRQ�UXQQLQJ�D�GLII��SURJUDP
���������� 2Q�XVHU�UHTXHVW�UHDG�DQG�GLVSOD\�RU�SULQW�D�GLVN�GLUHFWRU\�OLVW
���������� &DOO�NH\V�IRU�SDXVH�FRQWURO�DQG�HUURU�WUDSV
���������� 2Q�XVHU�UHTXHVW�WR�SULQW�DQ�LPDJH�RI�VFUHHQ�WR�WKH�SULQWHU
���������� 5RXWLQHV�WR�VFDQ�RU�XSGDWH�WKH�<5ILOH�ZLWK�����UHFRUGV�ZLWK�D�ILOH�RI�WUDQV��RU�FDW��VXPV

ORDGHG�LQWR�5$0���VFUHHQ�GXPS�RSWQ�
���������� 6WDUW�RI�6</.�ILOH�FUHDWRU
���������� /RDG�LQWR�DUUD\V�FDW��ODEHOV�	�DPWV�SHU�FDW��VXPV�,�)����ILOH
���������� )LQDOL]H�SULQW�RI�,�)����6</.�IRUPDW�ILOH�IRU�0XOWLSODQ
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)$�&+$1*(
��������� 6HWXS��SUHVFDQ��ORDG�YDUL���VSHHFK��SULQWHU��FRORU��IURP�)$�9$5,$%
��������� 'LVSOD\�0$,1�0(18�DQG�JHW�XVHU�FKRLFH��DQG�RQ�XVHU�UHTXHVW�UXQ�RWKHU�SURJUDPV��RU

HQG�SURJUDP
��������� 68%352*5$0�72�&+$1*(��$''��'(/(7(�&$7(*25<�/$%(/6

��������� 6HWXS���SUHVFDQ��ORDG�ILOH�RI�FDW��ODEHOV�SHU�)$�&$7(*<�LQWR�DUUD\�DQG�GLVSOD\�0(18
IRU�FKDQJH��DGG��GHOHWH��HQG�DQG�JHW�XVHU�FKRLFH

��������� 2Q�XVHU�UHTXHVW�$''�YLD�,QVHUW�PHWKRG�QHZ�FDWHJRULHV
��������� 2Q�XVHU�UHTXHVW�&+$1*(�FDWHJRULHV
��������� 2Q�XVHU�UHTXHVW�'(/(7(�FDWHJRULHV
��������� 2Q�XVHU�UHTXHVW�6$9(�FDWHJRULHV�WR�GLVN�ILOH�)$�&$7(*<
��������� 2Q�XVHU�UHTXHVW�35,17�',63/$<�FDWHJRULHV�QRZ�LQ�5$0�XVHU�FDQ�WHPS��UHVHW�SULQWHU

GHYLFH�L�H��WR�GLVN
��������� 2Q�XVHU�UHTXHVW�(1'�FDWHJRULHV�URXWLQH�ZLWK�QRWH�WR�VDYH�ILUVW

��������� 68%352*5$0�72�&+$1*(�&+(&.6�,1�$�',6.�),/(

��������� 6HWXS��SUHVFDQ
���������� 6FDQ�ILOH�YLD�5(&�IRU�GLVSOD\�RI�WUDQV��LQIRUPDWLRQ
���������� &OHDQ�RXW�DUUD\�RI�FKHFNV�GDWD�DQG�ORDG�ILOH�RI�FKHFNV�WKDW�XVHU�UHTXHVWV
���������� *HW�XVHU�FKRLFH�RI�FKDQJLQJ�FKHFN�GDWD�RU�UHWXUQ�WR�0$,1�0(18
������ 6WDUW�RI�FKDQJHV�PRGXOH
���������� 8VHU�HQWHU�KLJKHVW���FDW��FRGH�WR�EH�XVHG
���������� 8VHU�HQWU\�RI�FKHFN����GDWH��FDW������DPRXQW
���������� 6FDQ�DUUD\�IRU�XVHU�UHTXHVWHG�FKHFN
���������� 'LVSOD\�GDWD�RI�UHTXHVWHG�FKHFN
���������� 8VHU�HQWU\�RI�FKDQJHV
���������� 8VHU�FKRLFH�RI�GRLQJ�DQRWKHU�RU�QRW
���������� 6DYH�QHZ�FKHFNV�LQIR�WR�XVHU�UHTXHVWHG�ILOH�QDPH

���������� 68%352*5$0�72�',63/$<�35,17�$�',6.�&$7$/2*
���������� 6HWXS��SUHVFDQ
���������� *HW�XVHU�FKRLFH�RI�GLVN�GULYH�DQG�HLWKHU�SULQWHU�RU�GLVSOD\�RXWSXW
���������� 2Q�XVHU�RSWLRQ�JHW�DQG�HLWKHU�GLVSOD\�RU�SULQW�D�GLVN�OLVWLQJ

���������� 68%352*5$0�72�&20%,1(�25�&23<�&+(&.�),/(6
���������� �VHWXS��SUHVFDQ
���������� *HW�XVHU�FKRLFHV�RI�LQSXW�ILOH����LQSXW�ILOH����RSWLRQDO��DQG�RXWSXW�ILOH�QDPHV
���������� ,QSXW�GDWD�IURP�ILUVW�ILOH�DQG�SULQW�WR�RXWSXW�ILOH��WKHQ�LQSXW��RQ�XVHU�UHTXHVW���QG�LQSXW

ILOH�DQG�DGG�WR�RXWSXW�ILOH�GLVSOD\�FRXQWV�RI�FKHFNV�SURFHVVHG
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)$�6257(5
��������� 3UHVFDQ��ORDG�XVHU�GHIDXOWV
��������� 0DLQ�PHQX�IRU�UDP�RU�GLVN�VRUW�RU�FRS\�D�WUDQVDFWLRQ�ILOH
��������� /RDG�FDWHJRU\�ODEHOV�LI�XVHU�SLFNV�FDWHJRU\�VRUW
��������� 0DLQ�PHQX�FRQWLQXHG
��������� 2Q�XVHU�RSWLRQ�&RS\�D�ILOH
��������� 2Q�XVHU�RSWQ�IRU�5DP�VRUW���ORDG�WKH�WUDQV��ILOH
��������� 0HQX���6RUW�E\��&DWHJRU\��'DWH��7UDQV���RU�JRWR�3ULRU�PHQX��'R�RWKHU�)$6�7UDQ�MREV�

([LW�WR�%DVLF��*HW�UHSRUWV�IURP�ILOHV�DOUHDG\�VRUWHG�E\�WKLV�SURJ�
��������� 2Q�XVHU�RSWLRQ���UXQ�WKH�/2$'�SURJ�
��������� 2Q�XVHU�RSWLRQ�5DP�VRUW�GDWD
��������� 8VHU�FKRLFH��3ULQWRXWV�'LVN�6DYH��GLUHFW�WR�'LVNVDYH�RU�0HQX
��������� 3ULQWRXW�WUDQVDFWLRQV��JHW�FKRLFH�RI�OLVWLQJ�ZLWK�VXEWRWDOV�E\�VRUW�FULWHULD�DQG�WRWDO�RU�MXVW

D�OLVWLQJ
��������� 8VHU�VHW�RI�SULQW�GHYLFH�WHPS��LH�WR�GLVN
��������� 3ULQWRXW�FRQWLQXHG
���������� 'LVN�VDYH�RI�VRUWHG�WUDQV
���������� (UURU�WUDSV
���������� 3ULQWRXW�URXWLQH�FRQWLQXHG���SULQW�VXEWRWDOV�
���������� 'LVN�VRUW�RI�GLVN�ILOH
���������� (UURU�WUDSV

)$����5$:
��������� 6HWXS
��������� 8VHU�FKRLFH�WR�SURFHHG�RU�UHWXUQ�WR�5HSRUWV�SURJ
��������� 8VHU�HQWHU�GLVN�GULYH�QXPEHU
��������� &DOO�URXWLQHV�WR�5HDG�DQG�:ULWH�WR�DSSURSULDWH�GLVN�VHFWRUV�RI�ILOHQDPH��:ULWH�LV�WR�FKDQJH

ILOH�WR�,17(51$/
XQVHHQ %DUU\�7UDYHU
V�5$:�SURJUDP�LPDJH�ILOH�WKDW
V�ORDGHG�LQWR�ORZ�ZKHQ�SURJ�LV�ORDGHG�WR

5HDG�D�VHFWRU�DQG�:ULWH�WR�WKDW�VHFWRU�LQ�E\WH�����)LOH�'HVFULSWRU�5HFRUG�
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)$���<($5
��������� 6HWXS�LQFO��',0�DUUD\��������IRU�ZKROH�<5�ILOH
��������� 'DWD�VWPWV�IRU�VFDQ�RSWLRQ
��������� /RDG�YDULDEOHV�SHU�)$�9$5,$%
��������� /RDG�FDWHJRU\�ODEHOV
��������� 0HQX�IRU�VFDQ��ORDG�ILOH�IRU�UHYLHZ��XSGDWH��UXQ�ORDG�SURJ�RU�UXQ�)$�5(3257�SURJ�RU

FUHDWH�D�<5�ILOH�RU�HQWHU��
V�LQWR�D�EODQN�VKHHW��WR�EH�VDYHG�DV�D�<5�ILOH�
��������� 3HU�XVHU�JRWR�URXWLQH�WR�GLVSOD\�QHDW�VFUHHQ�DQG�HQWHU��
V�LQWR�EODQN�VKHHW
���������� 7R�]HUR�WKH�ZKROH�����E\����HOHPHQW�DUUD\
���������� 6FDQ�D�<5�ILOH�DQG�JHW�VFUHHQ�GXPSV��7KLV�RSWLRQ�RQO\�LQSXWV�DQG�GLVSOD\V�RQH�FDWHJRU\

�UHFRUG��DW�D�WLPH
���������� /RDG�<5�ILOH�LQWR�DUUD\
���������� 'LVSOD\���FDWHJRULHV�RQ�IDQF\�VFUHHQ�ZLWK�PHQX�RSWLRQV��6FUHHQ�JRWR��FKDQJH��SULQW�ZKROH

PDWUL[�ILOH���UHVHW�FXU�PR�DOWHU�FDOFV
���������� 5HVHW�FXU�PR�SHU�XVHU�RSWLRQ
���������� 3HU�XVHU�RSWLRQ�DOWHU�FDOFV��DXWR�PDQXDO�
���������� 3HU�XVHU�PHQX�UHWXUQ��EXW�FKRLFH�RI�6DYH�GDWD�RU�QRW�ILUVW
���������� 3HU�XVHU�VDYH�DUUD\�WR�<5�ILOH
���������� *RWR�RSWLRQ�URXWLQH
���������� &KDQJH�URXWLQHV�³�&DQ�GR���JURZWK�UDWH�RI�D�&XU�0R�DPW�³�&DQ�GR�XS�WR����FKDQJHV

EHIRUH�UHGLVSOD\��PDQXDO�UHFDOF��IRU�VSHHG
���������� 3ULQW�ELJ�DUUD\�WR�SDSHU��+DV�RSWLRQV�IRU�(OLWH�&RPSUHVVHG�DQG�IRU��������RU�����ZLGWK

SDSHU�DQG�VNLS�RI�FDWHJRULHV�ZLWK����

������������ VXESURJ�WR�XVH�D�FDOFXODWRU�LQ�D�ZLQGRZ

&KDQJH�WKH�SURJUDPV�WR�VXLW�\RXU�QHHGV�RU�XVH�PRGLILHG�SDUWV�RI�WKHP�IRU�D�YDULHW\�RI�UHODWHG�QHHGV��RU
ZKDW�LV�PRUH�OLNHO\�³�IL[�P\�EXJV
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Disk 59. J.P. Graphics

9HUVLRQ� $XWKRU��-�3��0RULQ��"�
5HTXLUHV��($��;% /DQJXDJH��)RUWK 8SGDWHG����������

$� FRPSOHWH� ELWPDS� JUDSKLFV� V\VWHP� ZULWWHQ� LQ� 7,�)RUWK�� ,QFOXGHV� VRXQG� FDSDELOLWLHV� DQG� DQ
LPSOHPHQWDWLRQ�RI�/RJR�JUDSKLFV��2QH�RI�WKH�PRVW�SRZHUIXO�JUDSKLFV�SURJUDPV�DYDLODEOH��&RPHV�ZLWK
H[WHQVLYH�GRFXPHQWDWLRQ�DQG�D�IDQWDVWLF�GHPR�

dskdir. v2.0. 12-dec-96
Disk name               = JPGRAPHICS
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 FORTHSAVE    39 PROGRAM    Y >022 038
002 >004 JPGRAPHICS  310 DIS/FIX128 Y >050 280 >005 029
003 >003 LOAD          9 PROGRAM    Y >048 008
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Disk 60. J.P. Graphics

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

6HH�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = JPGRAPHICB
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 JPDOCS       93 DIS/VAR 80 Y >022 092
002 >021 JPSOURCE    265 DIS/FIX128 Y >07e 234 >003 030
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Disk 60. Contents of file JPDOCS

-3'5$:,1*�E\�-HDQ�3LHUUH�0RULQ��9HUVLRQ�����

,1752'8&7,21

-3'5$:,1*�SURJUDP�LV�GHVLJQHG�WR�GUDZ�FRORU�JUDSKLFV�LQ�WKH�7,�)257+�HQYLURQPHQW�ZLWKRXW�KDYLQJ
SULRU�NQRZOHGJH�RI�7,�)257+�RQ�WKH�SDUW�RI�WKH�XVHU��7KHUHIRUH��LW�LV�DFFHVVLEOH�DQG�HDV\�WR�DVVLPLODWH�
$�IHZ�PLQXWHV�SHU�FRPPDQG�VKRXOG�DPSO\�VXIILFH�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�VLQJOH�NH\�DQG�/2*2
FRPPDQGV�

-3'5$:,1*�UHTXLUHV�WKH�IROORZLQJ�PLQLPDO�7,�����$�V\VWHP�FRQILJXUDWLRQ�

��7,�����$�FRQVROH�ZLWK�PRQLWRU�RU�79�VHW��SUHIHUDEO\�FRORU�
��2QH�GLVN�GULYH�VWRUDJH�V\VWHP
����.�H[SDQVLRQ�PHPRU\�V\VWHP
��(GLWRU�$VVHPEOHU�PRGXOH

2SWLRQDOO\��D�SULQWHU�ZLOO�SURYLGH�EODFN�DQG�ZKLWH�VFUHHQ�GXPSV�LQ�WZR�GLIIHUHQW�IRUPDWV�

)($785(6

��)XOO�ELW�PDS�RU�VSOLW�VFUHHQ��63/,7���VFUHHQ�IRUPDWV
��/LQH��FLUFOH��UHFWDQJOH��DUF�DQG�PDQ\�PRUH�GUDZLQJ�FRPPDQGV
����GLIIHUHQW�SDLQW�EUXVKHV
��)XOO�GUDZLQJ�/2*2�IDFLOLWLHV
��3DLQW�FRPPDQG
��6FUHHQ�VDYH�DQG�ORDG�WR�IURP�GLVN
����SULQW�VFUHHQ�FRPPDQGV
��6RPH�IRUWK�XWLOLWLHV�OLNH�6$9(��67�6776��$6&
����HDV\�ZD\V�RI�DGGLQJ�QHZ�GUDZLQJ�FRPPDQGV
��%LJ�OHWWHU�W\SLQJ
��&RPPDQG�VDYLQJ�DQG�UH�H[HFXWLRQ���8VHU�GHILQHG�FRPPDQGV��

/2$',1*�7+(�352*5$0

8VLQJ�WKH�(GLWRU�$VVHPEOHU
V�2SWLRQ����W\SH��'6.��)257+���7KH�SURJUDP�ZLOO�ORDG�DXWRPDWLFDOO\�DQG
H[HFXWH�D�VPDOO�GHPR�XSRQ�\RXU�UHTXHVW��:KHQ�WKH�GHPR�LV�WKURXJK��\RX�DUH�IUHH�WR�WDNH�D�FUDFN�DW�LW��7KLV
SURJUDP� FDSDELOLWLHV� DUH� EHVW� OHDUQHG� WKURXJK� H[SHULPHQWDWLRQ�� GRQ
W� EH� DIUDLG� WR� WU\� \RXU� IDQF\�
1DWXUDOO\��\RX�ZLOO�KDYH�SXW�D�ZULWH�SURWHFW�WDE�RQ�\RXU�SURJUDP�GLVNHWWH�ILUVW�
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6&5((1�'(6&5,37,21

7KH�VFUHHQ�FRQVLVWV�RI�D�FROXPQ�RI���WZR�GLJLW�QXPEHUV�DW�WKH�WRS�ULJKW�FRUQHU��WKHVH���QXPEHUV�DUH
UHIHUUHG�WR�DV�3��WR�3���3DUDPHWHU���WR�SDUDPHWHU�����,PPHGLDWHO\�EHORZ�WKHP�LV�WKH����FRORU�WDEOHW�DQG
DW�WKH�ERWWRP�ULJKW�FRUQHU�LV�WKH�DQJOH�YDOXH�XVHG�E\�/2*2�FRPPDQGV��� ULJKW���� GRZQ����� OHIW�
��� XS���$�VSULWH��WKH�FXUVRU��GHILQHG�ZLWK�RQH�RI�HLJKW�GLIIHUHQW�VKDSHV�LV�XVHG�WR�VKRZ�WKH�W\SH�RI�SDLQW
EUXVK�LQ�HIIHFW��7KLV�VSULWH�LV�FDOOHG�WKH�FXUVRU�LQ�WKH�IROORZLQJ�WH[W��<RX�FDQ�XVH�WKH�MR\VWLFN����RU�DUURZ
NH\V�WR�PRYH�WKH�FXUVRU�DURXQG��$�VHFRQG�VSULWH��FDOOHG�WKH�EHJLQQLQJ�VSULWH��FDQ�EH�DQFKRUHG�DQ\ZKHUH
RQ�WKH�VFUHHQ�WR�GUDZ�OLQHV��FLUFOHV�DQG�RWKHUV�EHWZHHQ�LW�DQG�WKH�FXUVRU�

)8//�6&5((1�%,7�0$3�'5$:,1*�&200$1'6

)RU�HDFK�RI�WKH�FRPPDQGV�EHORZ��ZRUGV�LQ�SDUHQWKHVHV���D�VLQJOH�NH\�LV�DVVLJQHG��IDU�OHIW��ZKLFK�WDNHV
HIIHFW� LPPHGLDWHO\�XSRQ�EHLQJ�SUHVVHG��7KH�ZRUGV� WKHPVHOYHV�DUH�XVHG� LQ�&200$1'�/,676�RU� LQ
'(66,1��PRGH�WR�DFKLHYH�WKH�VDPH�UHVXOWV�

���.(<��RU�38���1R�WUDLOLQJ�OLQH�DSSHDUV�RQ�WKH�VFUHHQ�ZKHQ�WKH�FXUVRU�LV�PRYHG�

���.(<��RU�3'���7KH�FXUVRU�LV�DVVLJQHG�D���SL[HO�SDLQW�EUXVK��ZKHQ�PRYHG��D�WKLQ�OLQH�LV�WUDLOLQJ�

���.(<����7KH�FXUVRU�LV�DVVLJQHG�DQ���SL[HO�KRUL]RQWDO�SDLQW�EUXVK��ZKHQ�PRYHG��D��ULEERQ��HIIHFW�FDQ�EH
DFKLHYHG�

���.(<����7KH�FXUVRU�LV�DVVLJQHG�D�VROLG�VTXDUH�RI���E\���SL[HOV��ZKHQ�PRYHG��LW�OHDYHV�D�WKLFN�OLQH�EHKLQG�

���.(<����7KH�FXUVRU�LV�DVVLJQHG�D���SL[HO�SDLQW�EUXVK�ZLWK�WKLV�VKDSH�����

���.(<����7KH�FXUVRU�LV�DVVLJQHG�D���SL[HO�SDLQW�EUXVK�ZLWK�WKLV�VKDSH��?��

���.(<����7KH�FXUVRU�LV�DVVLJQHG�DQ���SL[HO�YHUWLFDO�SDLQW�EUXVK�

���.(<����7KH�FXUVRU�LV�DVVLJQHG�D���SL[HO�YHUWLFDO�SDLQW�EUXVK�ZLWK�WZR�SL[HOV�LQ�EHWZHHQ�

 ���%&.*51'���$GYDQFHV�WKH�FRORU�WDEOHW�SRLQWHU�WR�WKH�QH[W�FRORU�LQ�HIIHFW��6HH�DOVR�WKH�*�FRPPDQG�

E��!%(*���$QFKRUV�WKH�EHJLQQLQJ�VSULWH�WR�EH�XVHG�E\�WKH�D��F��G��J��O��3��5��RU�V�FRPPDQGV�

O��6�/,1(���'UDZV�D�VPDUW�OLQH�EHWZHHQ�WKH�EHJLQQLQJ�VSULWH�DQG�WKH�FXUVRU�SRVLWLRQ��6HH�/��0/,1(�
FRPPDQG���7KH�O�FRPPDQG�LV�VORZHU�WKDQ�WKH�/�FRPPDQG��EXW�ZRUNV�EHWWHU�LQ�PXOWLFRORU�GUDZLQJV���6HH
)��)67�0'��DQG�6��6/:�0'��FRPPDQGV��

F��&,5&/(���'UDZV�D�FLUFOH�EHWZHHQ�WKH�EHJLQQLQJ�VSULWH�DQG�WKH�FXUVRU�

V��648$5(���'UDZV�D�UHFWDQJOH�EHWZHHQ�WKH�EHJLQQLQJ�VSULWH�DQG�WKH�FXUVRU�
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K��+20(���3ODFHV�WKH�FXUVRU�LQ�WKH�PLGGOH�RI�WKH�VFUHHQ�

�� �1;7�10%5��� $GYDQFHV� WKH� SDUDPHWHU� SRLQWHU� DQG� VHWV� LW� LQ� LQSXW� PRGH� �6HH� L� �,137�10%5�
FRPPDQG��

���#����������DQG�a��6+,)7���������������DQG�����3ODFHV�WKH�SDUDPHWHU�SRLQWHU�DW�3��WR�3��UHVSHFWLYHO\��DQG
VHWV�LW�LQ�LQSXW�PRGH��6HH�L��,137�10%5��FRPPDQG��

L��,137�10%5���$OORZV�WKH�LQSXW�RI�D�YDOXH�EHVLGH�WKH�SDUDPHWHU�SRLQWHU��3��WR�3����7KHVHV�SDUDPHWHU
QXPEHUV�DUH�XVHG�DV�LQSXW�E\�PDQ\�IXQFWLRQV��);;���PDLQO\�/2*2�IXQFWLRQV��$�NH\�RWKHU�WKDQ���WR��
ZLOO�WHUPLQDWH�WKH�LQSXW��XVH�VSDFH�EDU�WR�H[LW�DQG�DFWLYDWH�WKH�XVH�RI�WKH�MR\VWLFN�

G��$5&���'UDZV�D�ULJKW�DUF�EHWZHHQ�WKH�EHJLQQLQJ�VSULWH�DQG�WKH�FXUVRU�
3��LV�WKH�UDGLXV�RI�WKH�FLUFOH
3��LV�WKH�QXPEHU�RI�GHJUHHV�RI�FXUYDWXUH�RI�WKH�DUF�
�(;�����ZLOO�JLYH�\RX�D����GHJUHHV�DUF�����ZLOO�JLYH�\RX�D�����GHJUHHV�DUF��KDOI�D�FLUFOH���

H��(;&7���([HFXWHV�D�&200$1'�/,67�DW�EORFN�3��OLQH�3���7KLV�&200$1'�/,67�FDQ�EH�HQWHUHG�YLD
WKH�HGLWRU�RU�DXWRPDWLFDOO\�ZKLOH�\RX�GUDZ��DIWHU�KDYLQJ�SUHVVHG�WKH�2�FRPPDQG��DQG�WHUPLQDWHG�ZLWK
WKH�(�FRPPDQG��6HH�WKH�&200$1'�/,67�)250$7�VHFWLRQ�

J��$5*���'UDZV�D�OHIW�DUF���6HH�G��$5'��FRPPDQG��

Q��67�$1*/(���$OORZV�LQSXW�RI�WKH�GUDZLQJ�DQJOH��$�NH\�RWKHU�WKDQ���WR���ZLOO�WHUPLQDWH�WKH�LQSXW�

R��67�&/5���6HWV�ROG�FRORU��7KH�VHOHFWHG�FRORU�ZLOO�DSSHDU�MXVW�EHORZ�WKH�ZKLWH�FRORU��8VHG�E\�&21752/
&�DQG�3�FRPPDQGV�

S��317���3DLQW�FRPPDQG��)LUVW�VHW�FRORU�XVLQJ� �FRPPDQG��SXW�FXUVRU�LQVLGH�ZKDW�\RX�ZDQW�WR�SDLQW�DQG
SUHVV�S�

U��5($'���3XWV�WKH�FXUUHQW�FXUVRU�FROXPQ�SRVLWLRQ�LQ�SL[HOV�LQWR�3��DQG�3���LI�FROXPQ �����3� ��DQG
3� ����DQG�URZ�SRVLWLRQ�LQ�SL[HOV�LQWR�3��DQG�3��

T��$'-67���$GMXVWV�FXUVRU�DW�WKH�EHJLQQLQJ�RI�DQ���SL[HO�VWUXFWXUH��WR�IL[�PRUH�WKDQ���DGMDFHQW�FRORUV�

W��&/5�7%/���5HVWRUHV�WKH�FRORU�WDEOHW�WR�LWV�RULJLQDO�VHWWLQJ��9HU\�XVHIXO�DIWHU�D�&21752/�&�RU�3
FRPPDQG�

D��$77&+���$WWDFKHV�WKH�EHJLQQLQJ�DQG�WKH�FXUVRU�VSULWHV�WRJHWKHU��8VH�WKH�VDPH�FRPPDQG�WR�GH�DWWDFK�

Z��:5,7(���3XWV�FXUVRU�DW�SRVLWLRQ�GHILQHG�E\�3��DQG�3��IRU�FROXPQ�DQG�3��DQG�3��IRU�URZ��,I�3� ���
3� ���WKHQ�URZ �����2SSRVLWH�RI�WKH�U�FRPPDQG�
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[��\��DQG�]��6DYHV�WKH�FXUVRU�SRVLWLRQ�LQWR�LQWHUQDO�YDULDEOHV����DYDLODEOH���&RPPDQGV�;��<�DQG�=�SXW�WKH
FXUVRU�EDFN�WR�WKHVH�SRVLWLRQV��8VHIXO�WR��UHIHUHQFH��D�FXUVRU�ORFDWLRQ�RQ�WKH�VFUHHQ�

$��$331'�69���6LPLODU�WR�2�FRPPDQG��VDYHV�FRPPDQGV�LQ�&200$1'�/,67�DW�WKH�HQG�RI�WKH�H[LVWLQJ
&200$1'�/,67�

%� �%&.*51'��� &KDQJHV� FRORU� RI� WKH� WRS� DQG� ERWWRP� RI� WKH� VFUHHQ�� )LUVW� VHOHFW� WKH� FRORU� XVLQJ� 
FRPPDQG�

&��&+*1�6357�&/5���&KDQJHV�VSULWHV�FRORU��6SULWHV�DUH�WKH�EHJLQQLQJ�VSULWH��WKH�FXUVRU��WKH�SDUDPHWHU
YDOXHV��SRLQWHU�DUURZV��DQG�WKH�DQJOH���)LUVW�VHOHFW�FRORU�ZLWK� �FRPPDQG�

'��'%&�21�2))���7RJJOHV�GHERXQFLQJ�21�DQG�2))��:LWK�GHERXQFLQJ�21��D�NH\�SUHVVHG�GRZQ�ZLOO�QRW
DXWRPDWLFDOO\�UHSHDW��DOORZLQJ�JUHDWHU�SUHFLVLRQ�GUDZLQJV�

(��(1'�69���&ORVHV��HQGV�VDYLQJ��WKH�SUHYLRXVO\�RSHQHG�&200$1'�/,67��6HH�2�DQG�$�FRPPDQGV�

)��)67�0'���5HVWRUHV�IDVW�GUDZLQJ�PRGH�IRU�/2*2�FRPPDQGV�

*��*7�&/5���6HWV�WKH�FRORU�WDEOHW�SRLQWHU�WR�3��

+��)�����'UDZV�D�KRXVH�RI�KHLJKW�3��SL[HOV�

/��0/,1(���'UDZV�D�OLQH�EHWZHHQ�WKH�EHJLQQLQJ�VSULWH�DQG�WKH�FXUVRU��IDVWHU�WKDQ�O��EXW�QRW�DV�VPDUW��

2��231�69���,QLWLDWHV�WKH�VDYH�PRGH�IRU�D�&200$1'�/,67���(;��LV�DXWRPDWLFDOO\�ZULWWHQ�DW�EORFN�3��
OLQH�3���(DFK�DQG�HYHU\�FRPPDQG�IROORZLQJ�WKH�2�FRPPDQG�ZLOO�EH�VDYHG�XQWLO�DQ�(�FRPPDQG��7KH�VDYHG
FRPPDQGV�FDQ�EH�H[HFXWHG�ZLWK�WKH�H�FRPPDQG�

3��357/�0'�&/5���0RGLILHV�FRORU�RQ�D�SRUWLRQ�RI�D�VFUHHQ�GHOLPLWHG�E\�WKH�EHJLQQLQJ�DQG�FXUVRU�VSULWHV�
)LUVW�VHOHFW�FRORU�WR�EH�FKDQJHG�ZLWK�WKH�R�FRPPDQG��WKHQ�VHOHFW�WKH�QHZ�FRORU�ZLWK� �FRPPDQG��6HH
&21752/�&�FRPPDQG��

5��53/&7���&RSLHV�SDUW�RI�WKH�VFUHHQ�GHOLPLWHG�E\�WKH�EHJLQQLQJ�VSULWH�DQG�WKH�FXUVRU�WR�FROXPQ��3��3��
DQG�URZ��3��3����7KH�U�FRPPDQG�FDQ�EH�XVHG�WR�VHWXS�3���3���3��DQG�3��

6��6/:�0'���6HOHFWV�VORZ�GUDZLQJ�PRGH�IRU�/2*2�FRPPDQGV�

7��6HOHFWV�W\SLQJ�PRGH��$OO�FDSLWDO�OHWWHUV�ZLOO�EH�GUDZQ�ZLWK�WKH�VSHFLILHG�DQJOH��8VH�@�WR�H[LW�W\SLQJ�PRGH�

!�6LPLODU�WR�7�FRPPDQG��$GYDQFHV�DQ�H[WUD�3��SL[HOV�DQG�URWDWHV��3���3���EHWZHHQ�HDFK�OHWWHU��,I�3� ��
DQG�3� ����WKH�URWDWLRQ�DQJOH�LV�����GHJUHHV�WR�WKH�ULJKW��HTXLYDOHQW�WR����WR�WKH�OHIW��

;��<��DQG�=��5HVWRUHV�WKH�FXUVRU�SRVLWLRQ��6HH�[��\�DQG�]�FRPPDQGV�
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����DQG������$OO�FRPPDQGV�EHWZHHQ���DQG���DUH�UHSHDWHG�3��WLPHV��3��PXVW�EH�VHWXS�ILUVW��7KLV�FRPPDQG
RQO\�ZRUNV�LQ�VDYH�PRGH��FRPPDQG�2�RU�$��RU�ZKHQ�H[HFXWLQJ�D�&200$1'�/,67��H�FRPPDQG��

)81&7,21�&/($5��&21752/�%���([LW��8VH�'(66,1�RU�-6�LQ�'(66,1��PRGH�WR�JR�EDFN�LQ�GUDZLQJ
PRGH��8VH�021�WR�H[LW�WR�WKH�PDVWHU�FRQVROH�WLWOH�VFUHHQ�

&21752/�&��0'�&/5���0RGLILHV�FRORU��)LUVW�VHOHFW�WKH�FRORU�\RX�ZDQW�WR�FKDQJH�XVLQJ�WKH� �DQG�R
FRPPDQGV��WKHQ�VHOHFW�WKH�QHZ�FRORU�DQG�SUHVV�&21752/�&��7R�FKDQJH�D�SRUWLRQ�RI�WKH�VFUHHQ�XVH�WKH
3�FRPPDQG�

&21752/�(��&/6���&OHDUV�WKH�VFUHHQ�

&21752/�/��/'�6&51���/RDGV�VFUHHQ�3���ZKHUH�3��LV�DQ�DUELWUDU\�VFUHHQ�QXPEHU�EHWZHHQ����DQG����
%H�VXUH�WR�KDYH�WKH�DSSURSULDWH�GLVNHWWH�EHIRUH�H[HFXWLQJ�WKLV�FRPPDQG��7KH�VFUHHQ�PXVW�KDYH�EHHQ
SUHYLRXVO\�VDYHG�ZLWK�WKH�&21752/�6�FRPPDQG�

&21752/�6��69�6&51���6DYHV�VFUHHQ�3��ZKHUH�3��PXVW�EH�DQ�DUELWUDU\�VFUHHQ�QXPEHU�EHWZHHQ����DQG
����%H�VXUH�WR�KDYH�WKH�DSSURSULDWH�GLVNHWWH�EHIRUH�H[HFXWLQJ�WKLV�FRPPDQG�

&21752/�7��&/7���&OHDUV�WKH�ILUVW���OLQHV�LQ�'(66,1��PRGH�

&21752/�3��3517�6&51���3ULQWV�VFUHHQ�LQ�FRQGHQVHG�IRUPDW�ZLWK�D����GHJUHH�URWDWLRQ�WR�WKH�ULJKW�
���FRPPDQG�LV�QLFHU�EXW�VORZHU���3UHVV�4�IRU�D�ZKLOH�WR�FDQFHO�SULQWLQJ�

a��3517�6&51����3ULQWV�VFUHHQ��3UHVV�4�IRU�D�ZKLOH�WR�FDQFHO�SULQWLQJ�

)81&7,21�%(*,1�RU�&21752/�1��(;&7�);;���([HFXWHV�IXQFWLRQ�;;��6HH�);;�OLVW�EHORZ���<RX�FDQ
FUHDWH�\RXU�RZQ�);;�IXQFWLRQV��WKLV�FRPPDQG�ZLOO�H[HFXWH�WKHP��<RX�PXVW�ILUVW�VSHFLI\�WKH�IXQFWLRQ
QXPEHU�;;�LQ�3��

&21752/�5��537�);;���([HFXWHV�);;�3��WLPHV�URWDWLQJ�����3��GHJUHHV�HDFK�WLPH�

)81&7,21�5('2�RU�&21752/�5��375�);;���6LPLODU�WR�WKH�&21752/�5�FRPPDQG��EXW�3��SL[HOV
IURP�WKH�FHQWHU�IRU�HDFK�URWDWLRQ�

&21752/�:��537:5�);;���([HFXWHV�IXQFWLRQ�);;�3��WLPHV��DGYDQFLQJ�3��SL[HOV�HDFK�WLPH�

B��5RWDWHV�OHIW�3��GHJUHHV�

"��5RWDWHV�ULJKW�3��GHJUHHV�

	��6DYHV�DQJOH�YDOXH�LQ�DQ�LQWHUQDO�YDULDEOH�

���5HVWRUHV�DQJOH�YDOXH�IURP�WKH�LQWHUQDO�YDULDEOH�
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^��$GYDQFHV�3��SL[HOV�LQ�WKH�GLUHFWLRQ�RI�DQJOH�

`��$GYDQFHV�3��SL[HOV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�IURP�DQJOH�

);;�)81&7,216

)���'UDZV�D�VWDU��3� +H[DJRQ�VLGH�VL]H�LQ�SL[HOV�

)���$GYDQFHV�3��SL[HOV��URWDWHV�ULJKW������3��3��3��WLPHV�

)���$GYDQFHV����������������SL[HOV�URWDWLQJ��3���������3���HDFK�WLPH�����WLPHV�

)���'UDZV�D�KRXVH��3� +HLJKW�RI�WKH�KRXVH�LQ�SL[HOV�

)���'UDZV�D�SRO\JRQ��3*��
3� 6LGH�OHQJWK�LQ�SL[HOV
3� 1XPEHU�RI�VLGHV

)���'UDZV�3��SRO\JRQV�ZLWK�D�URWDWLRQ�RI�����3���53*�
3� 1XPEHU�RI�URWDWLRQV
3� 6LGH�OHQJWK�LQ�SL[HOV
3� 1XPEHU�RI�VLGHV

)���'UDZV�3��SRO\JRQV�ZLWK�D�URWDWLRQ�RI�����3��3��SL[HOV�DZD\�IURP�WKH�FXUVRU�
3� 1XPEHU�RI�URWDWLRQV
3� 6LGH�OHQJWK�LQ�SL[HOV
3� 1XPEHU�RI�VLGHV
3� 5DGLXV�RI�URWDWLRQ�LQ�SL[HOV

)���'UDZV�D�IORZHU�
3� 5DGLXV�OHQJWK�LQ�SL[HOV
3� 1XPEHU�RI�GHJUHHV�IRU�DUF�����LV�D�JRRG�FKRLFH�
3� 1XPEHU�RI�SHWDOV

)���6LPLODU�WR�)����SXWV�D�FLUFOH�LQ�WKH�PLGGOH�

)���'UDZV�DQG�URWDWHV�XQWLO�\RX�W\SH�����
3� 6LGH�OHQJWK�LQ�SL[HOV
3��DQG�3� 'HJUHHV�IRU�URWDWLRQ���(;��������!�3� ���3� ����

)���5HSHDWV�����WLPHV�>DGYDQFH�3���WXUQ�ULJKW�3���LQFUHPHQW�3��E\�3�@�
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)���'UDZV�D�WUHH�
3� /RQJHVW�EUDQFK�LQ�SL[HOV
3� 6PDOOHVW�EUDQFK�LQ�SL[HOV
3� 1XPEHU�RI�GLYLVLRQV�IRU�HDFK�EUDQFK
3� 1XPEHU�RI�GHJUHHV�EHWZHHQ�WZR�EUDQFKHV�

)���6LPLODU�WR�)����XVLQJ�UDQGRP�QXPEHUV�

/2*2�&200$1'6�$1'�'(66,1��02'(�&200$1'6

<RX�FDQ�FUHDWH�\RXU�RZQ�GUDZLQJ�IXQFWLRQV�XVLQJ�/2*2�W\SH�FRPPDQGV��7KH�EHVW�ZD\�WR�OHDUQ�WKHVH
FRPPDQGV�LV�WR�JR�LQ�'(66,1��PRGH�DQG�WU\�WKHP��<RX�FDQ�DOVR�XVH�WKH�IXOO�VFUHHQ�FRPPDQGV�E\�XVLQJ
WKHLU�QDPHV�LQ�IXOO�

[[�)'��$GYDQFHV�WKH�FXUVRU�[[�SL[HOV�LQ�WKH�GLUHFWLRQ�RI�DQJOH�

[[�%.��$GYDQFHV�WKH�FXUVRU�[[�SL[HOV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�IURP�DQJOH�

[[�57��5LJKW�WXUQ�RI�[[�GHJUHHV�

[[�/7��/HIW�WXUQ�RI�[[�GHJUHHV�

$1*/(#��5HWXUQV�WKH�DQJOH�YDOXH�

[[�$1*/(���6HWV�WKH�DQJOH�YDOXH�

3'��3XWV�FXUVRU�LQ�GUDZLQJ�PRGH�

38��3XWV�FXUVRU�LQ�QRQ�GUDZLQJ�PRGH�

;;�>�����@��5HSHDWV�LQVWUXFWLRQV�EHWZHHQ�>@�;;�WLPHV��&DQ�RQO\�EH�XVHG�LQ�GHILQLWLRQ�PRGH�

[[�&2/326����6HWV�WKH�FROXPQ�SRVLWLRQ�WR�[[�

[[�52:326����6HWV�WKH�URZ�SRVLWLRQ�WR�[[�

[[�&2/326����$GGV�[[�WR�&2/326�

[[�52:326����$GGV�[[�WR�52:326�

[[�*(7��3XWV�RQ�WKH�VWDFN�WKH�ILUVW�[[�SDUDPHWHUV�

[[�7$%�10%5�#��3XWV�RQ�WKH�VWDFN�3[[����)RU�LQWHUQDO�RIIVHW��

-6�RU�-2<67,&.��*RHV�LQ�MR\VWLFN�GUDZLQJ�PRGH�
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$6&�[�3.(<��:LOO�H[HFXWH�WKH�[�FRPPDQG��ZKHUH�[�LV�DQ\�RQH�RI�VLQJOH�NH\�FRPPDQGV�

(;$03/(

<RX�ZDQW�WR�FUHDWH�D�UHFWDQJOH�IXQFWLRQ�ZKHUH�3� +HLJKW�DQG�3� /HQJWK��ERWK�LQ�SL[HOV���([LW�GUDZLQJ
PRGH�DQG�W\SH�

��5(&7$1*/(�3'���*(7��'83���>�)'����/7�@��

<RX�FDQ�DVVLJQ�5(&7$1*/(�WR�WKH�5�NH\�VR�WKDW�HYHU\�WLPH�WKH�5�NH\�LV�SUHVVHG�5(&7$1*/(�LV
H[HFXWHG��XVLQJ�WKH�$6&�DQG�')1�FRPPDQGV��DV�IROORZV�

$6&�5�')1�5(&7$1*/(

1H[W�W\SH�'(66,1��VHWXS�3��DQG�3���SUHVV�5�DQG�D�UHFWDQJOH�ZLOO�EH�GUDZQ��7U\�FKDQJLQJ�WKH�DQJOH�YDOXH
ZLWK� WKH� Q� FRPPDQG�� 3UHVV� 5� DJDLQ�� <RX� JRW� LW�� <RX� FDQ� DOVR� DVVLJQ� D� IXQFWLRQ� QXPEHU� WR� WKH
5(&7$1*/(�IXQFWLRQ�DV�IROORZV�

��)���5(&7$1*/(�������LV�DQ�H[DPSOH��VXLW�\RXUVHOI��

7R�H[HFXWH��VHWXS�3��DQG�3���VHW�3��WR�����RU�ZKDW�KDYH�\RX��DQG�SUHVV�)81&7,21�%(*,1��<RX�FDQ�DOVR
XVH�)81&7,21�5('2��&21752/�5�RU�&21752/�:�WR�GUDZ�PXOWLSOH�UHFWDQJOHV�

&200$1'�/,67�)250$7

8VLQJ� WKH�2� FRPPDQG��\RX� FDQ� VDYH�DOO� WKH� FRPPDQGV�XS� WR� WKH�(� FRPPDQG� �(1'�69���<RX� FDQ
UH�H[HFXWH�WKLV�&200$1'�/,67�ZLWK�WKH�H�FRPPDQG��,Q�ERWK�FDVHV��\RX�PXVW�ILUVW�VHWXS�WKH�7,�)257+
EORFN�QXPEHU�LQ�3���DQ\�RI�WKH����EORFNV����WR�����DYDLODEOH�RQ�D�EODQN�LQLWLDOL]HG�GLVNHWWH���DQG�WKH�OLQH
QXPEHU�ZLWKLQ�WKDW�EORFN�ZKHUH�\RXU�IXQFWLRQ�VWDUWV�LQ�3���<RX�FDQ�XVH�WKH�HGLWRU�WR�FUHDWH�RU�PRGLI\�D
&200$1'�/,67�VWRUHG�RQ�D�EORFN��RU�LQSXW�D�EORFN�LQ��UHDO�WLPH���DV�\RX�GUDZ��ZLWK�WKH�2�FRPPDQG�
7KH�ILUVW���FKDUDFWHUV�RI�D�&200$1'�/,67�PXVW�EH��(;���RWKHUZLVH�WKH�H�FRPPDQG�ZLOO�QRW�H[HFXWH�LW�
7KH�ODVW�FKDUDFWHU�PXVW�EH�����

$�IHZ�FKDQJHV�ZHUH�PDGH�WR�WKH�7,�)257+�HGLWRU�

��&RQWURO�FKDUDFWHUV�DUH�GLVSOD\HG�LQ�UHYHUVH�YLGHR�
��<RX�FDQ�LQVHUW�D�FRQWURO�FKDUDFWHU�E\�W\SLQJ�&21752/�,�IROORZHG�E\�WKH�FRQWURO�FKDUDFWHU�
��&21752/�,16(57�DQG�&21752/�'(/(7(�VFUROO�WKH�ZKROH�VFUHHQ�LQVWHDG�RI�RQO\�WKH�OLQH�FRQWDLQLQJ
WKH�FXUVRU�

7KLV�7,�)257+�DSSOLFDWLRQ�SURJUDP�ZDV�GHVLJQHG�DQG�ZULWWHQ�E\�-HDQ�3LHUUH�0RULQ��+DYH�D�JRRG�WLPH�
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-3�*5$3+,&�9����$''(1'80

9����DGGV�PXVLF�WR�9�����7R�PDNH�URRP�LQ�PHPRU\�IRU�WKH�PXVLF�URXWLQHV��WKH�IROORZLQJ�IXQFWLRQV�ZHUH
UHPRYHG�

��)����+286(���)����)����)/2:(5���)����)����)����75((��

7KHVH�IXQFWLRQV�DUH�DYDLODEOH�LQ�VRXUFH�FRGH�DQG�FDQ�EH�ORDGHG�LQWR�PHPRU\�LI�GHVLUHG��7R�ORDG�WKHP��SUHVV
�)&71�&/($5��WR�H[LW�GUDZLQJ�PRGH�DQG�W\SH�

�����/2$'�WR�ORDG�)����)����)/2:(5��$1'�)��
�����/2$'�WR�ORDG�)����+286(�
�����/2$'�WR�ORDG�)����)����75((�

7\SH�'(66,1�RU�'(66,1��WR�JR�EDFN�WR�GUDZLQJ�PRGH�

+HUH�LV�WKH�',6.�25*$1,=$7,21�E\�%/2&.�

� 5(6(59('�)25�),/(1$0(6�$1'�%,7�0$3
� )5((�%/2&.6
� '(02�352*5$0
� %227,1*�6&5((1
��� (5525�0(66$*(6
��� ���&$3,7$/�/(77(56�5287,1(6
���� )257+�6<67(0
����� -3�*5$3+,&�%,1$5<�,0$*(�352*5$0
�� )����)����)/2:(5���)��
�� )����+286(�
�� )����)����75((�
����� )5((�%/2&.6
����� )25(67�6$9('�,0$*(��3� ���
����� +286(�6$9('�,0$*(��3� ���
����� )5((�%/2&.6
����� 086,&�6281'�/,67
����� )5((�%/2&.6

7R�VWRS�WKH�PXVLF��H[LW�GUDZLQJ�PRGH�ZLWK��)&71�&/($5��DQG�W\SH�

0 >83C4 ! 7 EMIT
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Disk 61. Funnelweb disk #2

9HUVLRQ������ $XWKRU��:LOO�DQG�7RQ\�0F*RYHUQ
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

7KLV�LV�WKH�VHFRQG�GLVN�RI�WKH�)XQQHOZHE�V\VWHP��5HTXLUHV�GLVN�����

dskdir. v2.0. 12-dec-96
Disk name               = FUNL4*1B 
Sectors total           = 360
Sectors used            = 344
Sectors available       = 14
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -READ-ME     21 DIS/VAR 80   >022 020
002 >003 C99PFI;O      2 DIS/FIX 80   >036 001
003 >004 CF           31 PROGRAM      >037 030
004 >005 CG           25 PROGRAM      >055 024
005 >006 CP            4 PROGRAM      >06d 003
006 >007 CT8RAM        9 DIS/FIX 80   >070 008
007 >008 FMSAVE        6 DIS/FIX 80   >078 005
008 >009 FWDOC/EASM   33 DIS/VAR 80   >07d 032
009 >00a FWDOC/LOAD   36 DIS/VAR 80   >09d 035
010 >00b FWDOC/REPT   50 DIS/VAR 80   >0c0 049
011 >00c FWDOC/TIWR   24 DIS/VAR 80   >0f1 023
012 >00d FWDOC/UTIL   60 DIS/VAR 80   >108 059
013 >00e FWSAVE        6 DIS/FIX 80   >143 005
014 >00f LDFW          9 DIS/FIX 80   >148 008
015 >010 LDSR/S        4 DIS/VAR 80 Y >150 003
016 >011 LGEN/S        8 DIS/VAR 80 Y >153 007
017 >012 LH           12 PROGRAM      >15a 011
018 >013 SAVIT         2 DIS/VAR 80   >165 001
019 >014 XB4THLD       2 PROGRAM      >166 001
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Disk 61. Contents of file -READ-ME

)XQQHOZHE�9Q������0D\���������

8QLYHUVDO�8WLOLW\�(QYLURQPHQW

0HPRULDO�'D\�����������

����*HQHUDO�1RWHV

)XQQHOZHE�9Q������KDV�EHHQ�SUHSDUHG�WR�DOORZ�WKH�7,�([WHQGHG�%DVLF�PRGXOH�RU�0\DUF�;%,,�WR�SURYLGH
D�XWLOLW\�HQYLURQPHQW�IRU�7,�:ULWHU��(GLWRU�$VVHPEOHU�DQG�'LVN�0DQDJHU�XWLOLWLHV�ZLWK�VRPH�ZHOFRPH
LPSURYHPHQWV��,W�ZLOO�DOVR�ORDG�RQH�ZD\�RU�DQRWKHU�IURP�MXVW�DERXW�DQ\�DVVHPEO\�ILOH�ORDGHU��,W�JLYHV
VHDPOHVV�RSHUDWLRQ�RI�D�ZLGH� UDQJH�RI�XWLOLWLHV��DQG�WKH�QHHG�IRU�PRGXOH�VZDSSLQJ�KDV�EHHQ�JUHDWO\
UHGXFHG��,W�VKRXOG�DOVR�EH�*HQHYH������FRPSDWLEOH��)XQQHOZHE�FDQ�EH�XVHG�HYHQ�LQ�D�V\VWHP�ZLWK�RQO\�;%�
��.��DQG�D�VLQJOH�666'�GULYH��E\�KDYLQJ�VHYHUDO�V\VWHP�GLVNV�IRU�YDULRXV�SXUSRVHV��,W�LV�HYHQ�EHWWHU�LQ�D
V\VWHP�ZLWK�'6''�GULYHV�DQG�PXOWLSOH�5$0GLVNV�

7KH�SURJUDP�KDV�EHHQ�ZULWWHQ�HQWLUHO\�DW�)XQQHOZHE�)DUP�DQG�LV�GLVWULEXWHG�DV��IDLUZDUH���,W�LV�QRW�WR
EH�VROG�QRU�GLVWULEXWHG�ZLWK�H[FHVVLYH�FRS\�IHHV��QRU�PDGH�SDUW�RI�DQ\�FRPPHUFLDO�VDOH��QRU�SODFHG�RQ�D
FRS\�SURWHFWHG�GLVN��3ODFLQJ�RI�WKHVH�ILOHV�RQ�DQ\�HOHFWURQLF�QHWZRUN�RU�%%6�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ
�WR�EH�UHQHZHG�IRU�HDFK�QHZ�YHUVLRQ��RI�WKH�DXWKRUV�LV�H[SUHVVO\�IRUELGGHQ�

:KHQ�\RX�SDVV�LW�RQ��SOHDVH�GR�VR�DV�D�FRPSOHWH�XQPRGLILHG�VHW�RI�ILOHV��7KH�9Q�����DQG�ODWHU�SURJUDPV�DUH
127�LQ�WKH�SXEOLF�GRPDLQ��EXW��IDLUZDUH���ZLWK�DOO�ULJKWV�UHVHUYHG�E\�WKH�DXWKRUV��1R�UHVSRQVLELOLW\�LV
DFFHSWHG�IRU�FRQVHTXHQFHV�RI� LWV�XVH��3OHDVH�UHIHU�WR�WKH�)DLUZDUH�1RWHV�DW�WKH�HQG�RI�WKLV� ILOH��7KH
)XQQHOZHE�SDFNDJH�LV�LVVXHG�ZLWK�QR�FRS\ULJKWHG�XWLOLW\�SURJUDPV�RQ�LW��DQG�ZH�UHTXHVW�WKDW�WKH�SDFNDJH
EH�WUDQVPLWWHG�LQ�LWV�RULJLQDO�IRUP�RQO\�

7KH�HTXLSPHQW�WKDW�\RX�ZLOO�QHHG�WR�UXQ�)XQQHOZHE�LV�WKH�VDPH�DV�QHHGHG�IRU�7,�:ULWHU�RU�(�$�H[FHSW
RI�FRXUVH�WKDW�WKH�VSHFLILF�PRGXOH�LV�QRW�QHFHVVDU\�

$EVROXWHO\�QHFHVVDU\

����7,�����$�FRQVROH
������.�PHPRU\�H[SDQVLRQ
����'LVN�GULYH���FRQWUROOHU

+LJKO\�GHVLUDEOH

����7ZR�RU�PRUH�GLVN�GULYHV
����56����3,2�DQG�SULQWHU
����$�5$0GLVN�RU�VHYHUDO
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2WKHU�ILOHV�WKDW�\RX�ZLOO�QHHG�WR�PDNH�IXOO�XVH�RI�)XQQHOZHE�9Q������DUH

��� (�$�GLVN�ILOHV
��� '0������GRFV
��� F���5(/��SDFNDJH
��� <RXU�XWLOLW\�ILOHV

7,�:ULWHU�DQG�(�$�PDQXDOV�UHPDLQ�FRS\ULJKW�LWHPV�DQG�PD\�VWLOO�EH�REWDLQDEOH�IURP�7,��7KH�SURJUDP
LV�GHVLJQHG�WR�DOORZ�HDV\�ORDGLQJ�RI�YDULRXV�XWLOLWLHV�

7KH�'0�����ILOHV�DUH�SDUW�RI�WKH��IDLUZDUH��'0������SDFNDJH�UHOHDVHG�E\�WKH�2WWDZD�7,�����$�8VHU
*URXS��&RQWDFW� WKHLU�7UHDVXUHU� IRU� IXUWKHU�GHWDLOV��7KH�0*�0+�SURJUDP� ILOHV�SURYLGHG� KDYH�EHHQ
PRGLILHG�KHUH�IURP�WKH�ODVW�VRXUFH�FRGH��9Q������VHQW�WR�XV�E\�WKH�2WWDZD�*URXS�

����'RFXPHQWDWLRQ

'HWDLOHG�GRFXPHQWDWLRQ�RI�WKH�YDULRXV�DVSHFWV�RI�WKH�SURJUDP�LV�WR�EH�IRXQG�LQ�WKH�):'2&�ILOHV�

����):'2&�/2$'����*HQHUDO�LQIRUPDWLRQ�RQ�V\VWHP�DQG�GLVN�RUJDQL]DWLRQ��WKH�;%�XVHU
V�OLVW��DQG
SURJUDP�ZLGH�IDFLOLWLHV�

����):'2&�7,:5����8VH�RI�WKH�SURJUDP�DV�D�VXEVWLWXWH�IRU�WKH�7,�:ULWHU�PRGXOH�

����):'2&�($60����6RXUFH�FRGH�HGLW�DQG�DVVHPEOHU�RSHUDWLRQ��DQG�SURJUDP�ORDGLQJ�IXQFWLRQV�

����):'2&�87,/����'LVFXVVLRQ�RI�RWKHU�SURJUDPV�XVHG�ZLWK�DQG�RU�PRGLILHG�IRU�)XQQHOZHE�

����):'2&�5(37����&KURQLFOH�RI�EXJV��IL[HV��XSGDWHV��SUREOHPV��DQG�EDFNJURXQG�LQIRUPDWLRQ�
0DNH�VXUH�\RX�UHDG�WKLV�ILOH�

����)DLUZDUH�1RWHV

<RXU�OHWWHUV�DQG�FRQWULEXWLRQV�LQ�DSSUHFLDWLRQ�RI�WKLV�SURJUDP�ZLOO�EH�ZHOFRPH��0DQ\�VXJJHVWLRQV�IURP
FRUUHVSRQGHQWV�KDYH�IRXQG�WKHLU�ZD\�LQWR�WKH�SURJUDP�DOUHDG\��,I�\RX�ZLVK�WR�LQWHUIDFH�WR�)XQQHOZHE�DW
WKH�DVVHPEO\�ODQJXDJH�OHYHO��FRQWDFW�XV�IRU�D�ILOH�RI�(48DWHV�DQG�LQIRUPDWLRQ�

:H�FDQ�VXJJHVW�RQO\�WKDW�\RX�MXGJH�WKH�SURJUDP�RQ�LWV�LQWULQVLF�PHULWV��SHUKDSV�PHDVXULQJ�LWV�ZRUWK�E\
KRZ�PXFK�\RX�XVH� LW� DV� FRPSDUHG� WR� RWKHU� �IDLUZDUH�� RU� FRPPHUFLDO� SURJUDPV� WKDW� \RX�XVH��(YHQ
LQGLYLGXDO�FRPSRQHQWV�RI�WKH�SDFNDJH�DUH�VXEVWDQWLDO�SURJUDPV��7KH�VRXUFH�FRGH�RI�&)�&*�IRU�LQVWDQFH
UXQV�RYHU�����GLVN�VHFWRUV��,I�FRQWULEXWLRQV�DUH�PDGH�E\�FKHFN�RU�,02��WKH�EHVW�ZD\��WKH\�VKRXOG�EH�PDGH
SD\DEOH�WR�7RQ\�RU�:LOO��RU�:LOO�DORQH��UDWKHU�WKDQ��DQG���
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$OO�OHWWHUV�QHHGLQJ�DQ�DQVZHU�ZLOO�EH�UHVSRQGHG�WR�VRRQHU�RU�ODWHU��EXW�ZH�MXVW�FDQ
W�DIIRUG�WKH�WLPH�IRU�RU
FRVW�RI�PDLOLQJ�XSGDWHV�DQG�GRQ
W�YROXQWHHU�WR�GR�VR��,I�DQG�ZKHQ�XSGDWHV�DUH�LVVXHG�WKH\�ZLOO�EH�SODFHG
LQ�GLVWULEXWLRQ�WKURXJK�RXU�UHJXODU��DQG�RU�UHFHQW�FRQWDFWV��DQG�ZH�GR�QRW�RIIHU�WR�SURYLGH�GLVWULEXWLRQ
IURP�)XQQHOZHE�)DUP�DW�QHDU�QRPLQDO�FRVW�RU�OHVV��,I�\RX�ZULWH�QHZ�XWLOLWLHV�IRU�)XQQHOZHE�SOHDVH�WR�OHW
XV�NQRZ�WKH�GHWDLOV�

0D\���WK������
7RQ\�DQG�:LOO�0F*29(51
����*ULQVHOO�6W��
.RWDUD��16:�����
$8675$/,$
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Disk 61. Contents of file FWDOC/EASM

)XQQHOZHE�9Q������(�$�(08/$7,21

����6RXUFH�(GLWRU

,I�WKH�&HQWUDO�0HQX�6FUHHQ�VKRZV�WKH�$VVHPEOHU�VLGH��VHOHFWLRQ�RI�(GLWRU�ORDGV�WKH�7,�:ULWHU�(GLWRU
PRGLILHG�IRU�XVH�DV�D�VRXUFH�FRGH�(GLWRU��,W�LV�JHQHUDOO\�PRUH�FRQYHQLHQW�ZLWK�WKHVH�PRGLILFDWLRQV�WKDQ
WKH�(�$�(GLWRU�

�L��7KH�(GLWRU�QRZ�IXQFWLRQV�ZLWK�ZRUG�ZUDS�GLVDEOHG��(�$�WDE�GHIDXOWV�VHW��DQG�ILOHV�DUH�VDYHG�WR�GLVN�ZLWK
QR�ILQDO�WDE�UHFRUG�DSSHQGHG��,QFRPLQJ�WDE�UHFRUGV�DUH�VWLOO�UHFRJQL]HG��7KH�GLVDEOLQJ�RI�ZRUG�ZUDS�PD\
VSDUH�\RX�WKH�GLVWUHVVLQJ�VLJKW�RI����VHFWRUV�RI�VRXUFH�FRGH�UHIRUPDWWLQJ�LQWR�RQH�JLDQW�SDUDJUDSK�

�LL��,I�D�',6�),;����ILOH�PXVW�EH�ZULWWHQ�WR�GLVN��VD\�LQ�HGLWLQJ�RI�XQFRPSUHVVHG�REMHFW�FRGH��XVH�WKH�3)
RSWLRQ�DV�)�'6.�HWF��LQVWHDG�RI�6)��7KLV�LV�GHVFULEHG�LQ�WKH�7,�:ULWHU�PDQXDO�

�LLL��7KH�6RXUFH�(GLWRU�ORDGV�&+$5$��DV�LWV�FKDUDFWHU�VHW�IURP�WKH�(�$�V\VWHP�GULYH��$V�VXSSOLHG�WKLV
FRQWDLQV�D�ODUJHU�VHW�WKDQ�&+$5$���TXLWH�VXLWDEOH�IRU�$VVHPEO\�VRXUFH�ZKLFK�KDV�D�KLJK�SURSRUWLRQ�RI
ZKLWHVSDFH��,I�WKLV�VHW�LV�QRW�ZDQWHG��FRS\�&+$5$��RU�FKDUDFWHU�ILOH�RI�\RXU�FKRLFH�RYHU�&+$5$���7KH
��VHFWRU�IRUP�VDYHV�GLVN�VSDFH��EXW�WKH���VHFWRU�ILOHV�IURP�7,�:ULWHU�PD\�EH�XVHG�

�LY��3UHVVLQJ��FWUO�%!�VSOLWV�WKH�FXUUHQW�OLQH�PXFK�DV��IFWQ��!�GRHV�LQ�ZRUG�ZUDS�PRGH�LQ�WKH�7,�:ULWHU
HGLWRU��7KH�HIIHFW�LV�QRW�UHFRYHUDEOH�H[FHSW�E\�UHW\SLQJ�WKH�EODQN�SDUW�RI�HLWKHU�OLQH�

����$VVHPEOHU

7KLV�ORDGV�WKH�(�$�$VVHPEOHU��LQ�D�YHUVLRQ�PRGLILHG�IRU�)XQQHOZHE�

�L��7KH�ILOHQDPHV�UHPDLQ�YLVLEOH�RQ�WKH�VFUHHQ�ZKLOH�WKH�$VVHPEOHU�LV�H[HFXWLQJ��6RPH�GHIDXOW�HQWULHV�DUH
SURYLGHG�

�LL��7KH�$,'��IFWQ��!�NH\�FDOOV�XS�WKH�4XLFN�'LUHFWRU\�URXWLQH�DW�DQ\�WLPH�GXULQJ�WKH�ILOHQDPH�HQWU\
SURFHVV��)RU�WKLV�WR�EH�DYDLODEOH�ILOH�4'�PXVW�EH�DOUHDG\�ORDGHG�RU�SUHVHQW�RQ�WKH�GLVN�LQ�WKH�ERRW�GULYH
ZKHQ�WKH�$VVHPEOHU�LV�ORDGHG��)LOH�PDUNLQJ�LV�QRW�DYDLODEOH�KHUH�

�LLL��,I�D�ILOHQDPH�LV�IRXQG�LQ�WKH�PDLOER[�E\�WKH�IUHVKO\�ORDGHG�$VVHPEOHU��LW�LV�ZULWWHQ�XS�DV�WKH�VRXUFH
ILOHQDPH��DQG�ZLWK�WKH�ODVW�WZR�FKDUDFWHUV�DOWHUHG�RU�WUXQFDWHG�DV�WKH�REMHFW�ILOHQDPH��2Q�VHFRQG�RU�ODWHU
UXQV�D�GHIDXOW�LV�VXSSOLHG�DV�LW�LV�XQOLNHO\�WKDW�WKH�VDPH�ILOH�ZRXOG�EH�DVVHPEOHG�WZLFH�ZLWKRXW�HGLWLQJ�LQ
EHWZHHQ�

�LY��7KH�VRXUFH�ILOHQDPH�LV�SDVVHG�EDFN�WR�WKH�(GLWRU�YLD�WKH�PDLOER[��DQG�LV�LPPHGLDWHO\�DYDLODEOH�IRU�/)
ZKHQ�WKH�(GLWRU�LV�LQYRNHG�DIWHU�DQ�$VVHPEO\�



The Cyc: Boston Computer Society Software Library

847

�Y��7KH�REMHFW�ILOHQDPH�LV�SDVVHG�EDFN�WR�WKH�2EMHFW�ILOH�ORDGHUV��DQG�DSSHDUV�DV�GHIDXOW�

����3URJUDP�)LOH�/RDGHU

6HOHFWLRQ�RI�2SWLRQ���IURP�WKLV�FHQWUDO�PHQX�VFUHHQ�VHWV�XS�D�VHOHFWLRQ�VFUHHQ�ZLWK���FKRLFHV�RI�/RDG
HQYLURQPHQW�VKRZQ��<RX�ZLOO�QHHG�WR�UHWXUQ�WR�WKH�&HQWUDO�0HQX�6FUHHQ�WR�UHDFWLYDWH�WKH�$,'��IFWQ��!
NH\�IRU�4'�DIWHU�ORDGLQJ�DQ\�ILOHV�DV�)XQQHOZHE�FDQQRW�UHDGLO\�NQRZ�LI�4'�ZLOO�OHDYH�RWKHU�SURJUDPV
XQVFDWKHG�RU�WKH�UHYHUVH��)LOHQDPHV�HQWHUHG�PD\�XVH�GLVN�YROXPH�QDPHV�DQG�EH�XS�WR����FKDUDFWHUV�ORQJ�
9ROXPH�QDPH�DFFHVV�ZLOO�QRW�ZRUN�IRU�+RUL]RQ�5$0GLVN�FDUGV�DW�&58�EDVH�!�����DQG�DERYH��7KLV�DOVR
DSSOLHV�IRU�REMHFW�ILOHQDPHV�

�L��2SWLRQ���HPXODWHV�WKH�7,�:ULWHU�PRGXOH�ZKLFK�KDQGV�RYHU�FRQWURO�LQ�WKH�*3/�ZRUNVSDFH��ZLWK�7H[W
PRGH�VHW��DQG�ZLWK�D�IXOO�VHW�RI�FKDUDFWHUV�ORDGHG�IURP�*520�HYHQ�LI�WKH\�DUH�LPPHGLDWHO\�RYHUZULWWHQ
E\�&+$5$���7KH�XWLOLW\�PXVW�EH�LQ�(�$�SURJUDP�ILOH�IRUPDW��$Q�DWWHPSW�LV�PDGH�WR�ORDG�&+$5$��IURP
WKH�ERRW�GULYH��EXW�QR�HUURU�LV�LVVXHG�LI�LW�LV�QRW�IRXQG�

�LL��2SWLRQ���VHWV�XS�D�*3/�W\SH�RI�HQYLURQPHQW�DGHTXDWH�IRU�PRVW�SURJUDPV�QRUPDOO\�ORDGHG�E\�WKH�(�$
581�352*5$0�),/(�ORDGHU�IURP�*3/��+DQGRYHU�LV�LQ�WKH�*3/�ZRUNVSDFH�DQG�WKH�SUHVHQFH�RI�WKH�(�$
XWLOLWLHV�FDQQRW�EH�DVVXPHG�

�LLL��2SWLRQ���VXSSOLHV�WKH�(�$�581�352*5$0�),/(�IXQFWLRQ�IRU�3URJUDP�ILOHV�WKDW�KDYH�EHHQ�SUHSDUHG
IURP�(�$�REMHFW�ILOHV�ZKLFK�GR�XVH�WKH�(�$�XWLOLWLHV��+DQGRYHU�LV�LQ�WKH�865:63�DW�!��%$��EXW�WKLV�LV�QRW
ZULWWHQ�WR�DIWHU�ILOH�ORDGLQJ�VWDUWV�VR�WKDW�LW�GRHV�QRW�FRUUXSW�ILOHV�ZKLFK�LJQRUH�WKH�(�$�XWLOLWLHV�DQG�ORDG
RYHU�WKHP�DQ\ZD\�

7KH�XWLOLWLHV�DUH�ORDGHG�LI�ILOH�($�LV�SUHVHQW�RQ�WKH�GLVN�LQ�WKH�ERRW�GULYH�ZKHQ�WKH�RSWLRQ�LV�VHOHFWHG��QRW
QHFHVVDU\�ZKHQ�UXQQLQJ�IURP�WKH�(�$�PRGXOH���,I�LW�LV�QRW�IRXQG�D�ZDUQLQJ�KRQN�LV�JLYHQ�DQG�D�GLVFUHHW
OLWWOH�PHVVDJH�SRSV�XS��*3//1.�KDV�EHHQ�PRGLILHG�WR�ZRUN�ZLWK�)XQQHOZHE��VHH�):'2&�5(37�IRU
GHWDLOV��DQG�WKH�ILUVW�IUHH�DGGUHVV�LQ�ORZ�PHPRU\�LV�XQDOWHUHG�

�LY��7KH�SURJUDP�ILOH�ORDGHUV�ZLOO�KDQGOH�FDVVHWWH�ILOHV�ZLWK�&6���DV�ILOHQDPH�DV�GHVFULEHG�LQ�WKH�(�$
PDQXDO�

�Y��3UHVVLQJ�5('2��IFWQ����JLYHV�LPPHGLDWH�UH�HQWU\�WR�D�SURJUDP�ILOH�ZLWKRXW�UHORDGLQJ�LW�IURP�GLVN�
DVVXPLQJ�WKH�SURJUDPPHU�KDV�GHHPHG�LW�VDIH�WR�VHW�WKH�DSSURSULDWH�IODJ��DV�LQ�'3�

7KH�ODVW�SURJUDP�ILOH�LQ�D�VHTXHQFH�PD\�RYHUZULWH�)XQQHOZHE�DW�WKH�WRS�RI�KLJK�PHPRU\�ZLWKRXW�WURXEOH
ZKLOH�ORDGLQJ��EXW�LI�D�XWLOLW\�RYHUZULWHV�)XQQHOZHE�HLWKHU�LQ�ORDGLQJ�RU�ZKLOH�UXQQLQJ��LW�VKRXOG�UHWXUQ
WR�WKH�7LWOH�6FUHHQ�RQ�H[LW�RU�HOVH�UHORDG�)XQQHOZHE�
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����2EMHFW�ILOH�ORDGHUV

/2$'�581�KDQGOHV�(�$�REMHFW�ILOHV��FRPSUHVVHG�RU�QRW��)LOHV�ZKLFK�ORDG�RYHU�)XQQHOZHE�LQ�WKH�WRS�RI
KLJK�PHPRU\�ORFN�XS�WKH�FRPSXWHU��DQG�PD\�EH�ORDGHG�ZLWK�6FULSW�/RDG�LQVWHDG��2WKHUZLVH�SURJUDPV
ZULWWHQ�VWULFWO\�WR�(�$�PDQXDO�VSHFLILFDWLRQV�VKRXOG�UXQ�FRUUHFWO\��&RPPRQ�VRXUFHV�RI�GLIILFXOW\�DUH
GLVFXVVHG�LQ�):'2&�5(37��7KH�($�ILOH�PXVW�EH�RQ�WKH�GLVN�LQ�WKH�ERRW�GULYH�ZKHQ�WKLV�RSWLRQ�LV�FKRVHQ
RU�WKH�ZDUQLQJ�LV�JLYHQ��XQOHVV�UXQQLQJ�IURP�WKH�(�$�PRGXOH���'(%8*�DQG�6$9(�IURP�\RXU�(�$�SDFNDJH
ERWK�ZRUN�QRUPDOO\�

�L��2SWLRQV�����JLYH�YDULDWLRQV�RQ�/RDG�5XQ��7KH�QRUPDO�/RDG�5XQ�RSWLRQ�VHWV�WKH�ODVW�IUHH�DGGUHVV�LQ�KLJK
PHPRU\��/)+0��SRLQWHU�LQ�87/7$%�WR�SURWHFW�)XQQHOZHE�DV�IDU�GRZQ�DV�WKH�8VHU�/LVW�FRGH�DQG�RU
)06$9(��FXUUHQWO\�!(��)��

�LL��6&5,37/2$'��2SWLRQ����LV�D�EDWFK�ILOH�ORDGHU�IRU�REMHFW�ILOHV��6HH�):'2&�87,/�IRU�GHWDLOV�RI�6/�

�LLL��/2:�/2$'(5��2SWLRQ����DOORZV�REMHFW�ILOHV�WR�EH�ORDGHG�VWDUWLQJ�LQ�ORZ�PHPRU\�DW�!������DQG�WKHQ
FRQWLQXLQJ�LQ�KL�PHP��$OO�QRUPDO�5()HG�XWLOLWLHV�DUH�DYDLODEOH�DV�5()V��7KH�5()�'()�WDEOH�VWDUWV�DW
!(����DQG�EXLOGV�GRZQ� IURP�!(�����&RGH�PXVW�QRW�EH�$25*HG� DERYH� WKLV��)06$9(�UHFRJQL]HV
/RZ�/RDGHG�ILOHV��6HH�):'2&�87,/�IRU�GHWDLOV�RI�//�

�LY��,I�2SWLRQ��� LV�VHOHFWHG�WKH�/)+0�LV�UHVHW�WR�WKH�(�$�GHIDXOW� RI�!))'���7KLV�DOORZV�UHORFDWDEOH
DXWRVWDUWLQJ�REMHFW�FRGH�WR�ORDG�RYHU�)XQQHOZHE�LI�QHFHVVDU\��WKHUH�EHLQJ�QR�PHPRU\�FRQWHQWLRQ�EHFDXVH
WKH�DXWRVWDUW�KDQGV�RYHU�WR�WKH�SURJUDP�ZLWKRXW�UHWXUQLQJ�WR�)XQQHOZHE�

�Y��2SWLRQ���LQWHUFHSWV�WKH�$XWRVWDUW�RI�REMHFW�ILOHV�DQG�WKH�'()�WDEOH�LV�GLVSOD\HG�DV�IRU�D�QRUPDO�ILOH�ORDG�
7KH�/)+0�LV�DV�IRU�2SWLRQ���

7KH�5XQ�SDUW�RI�WKH�/RDG�5XQ�SURFHGXUH�JHQHUDOO\�IROORZV�(�$�FRQYHQWLRQV�H[FHSW�WKDW�PRUH�LQIRUPDWLRQ
DQG�KHOS�LV�SURYLGHG�DORQJ�WKH�ZD\��3UHVVLQJ��HQWHU!�ZLWKRXW�HQWHULQJ�DQ\�ILOHQDPH�WUDQVIHUV�WR�WKH
581�IXQFWLRQ�

581�LV�DFWLYDWHG�E\�FXUVRU�GULYHQ�VHOHFWLRQ�IURP�D�VFUHHQ�GLVSOD\�RI�WKH�'()�WDEOH��7KH�'()�WDEOH�PD\
EH�LQVSHFWHG�DW�DQ\�WLPH�GXULQJ�D�PXOWLSOH�ILOH�ORDG�E\�SUHVVLQJ��HQWHU!���IQ�6!�DQG��IQ�'!�GULYH�WKH
FXUVRU�WKURXJK�WKH�'()�HQWULHV��ZKLOH�352&
'��RU��FWUO�$!��WUDQVIHUV�FRQWURO�WR�WKH�SURJUDP�HQWU\
PDUNHG�E\�WKH�FXUVRU��DQG�5('2�UHWXUQV�WR�ORDG�DQRWKHU�ILOH��3UHVVLQJ�%$&.���IQ��!�RU��FWUO�&!�
DERUWV�WKH�ORDG�VHTXHQFH�
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Disk 61. Contents of file FWDOC/LOAD

)XQQHOZHE�9Q������/2$'�,1)250$7,21

����)LUVW�7KLQJV�)LUVW

%HIRUH�GRLQJ�DQ\WKLQJ�HOVH��PDNH�D�ZRUNLQJ�FRS\�IURP�WKH�GLVWULEXWLRQ�SDFNDJH��.HHS�WKH�RULJLQDO�VDIH
DV�D�PDVWHU�FRS\�IRU�EDFNXS�DQG�IRU�SDVVLQJ�RQ��$OO�ILOHV�PD\�EH�FRSLHG�LQ�WKH�QRUPDO�ZD\��&RS\�WKH
IUHTXHQWO\�XVHG�VKRUW�V\VWHP�ILOHV�RQ�WR�D�IUHVK�GLVN�ILUVW�WR�VSHHG�DFFHVV�LQ�XVH��7KH�XVXDO�GLVWULEXWLRQ
IRUPDW�LV�DV�'66'�

,I�\RX�KDYH�RQO\�666'�GLVN�GULYHV��DQG�GR�QRW�ZLVK�WR�XVH�WKH�(�$�IXQFWLRQV��WKHQ�4'��&+$5$���8/��'6�
/2$'��('�((��)2�)3��0*�0+�VKRXOG�EH�LQFOXGHG��ZLWK�ORDGHU�XWLOLWLHV�($��6/��//�HWF�DV�UHTXLUHG�E\
\RXU�8VHU�/LVWV��666'�XVHUV�ZLOO�ILQG�LW�FRQYHQLHQW�WR�KDYH�GLIIHUHQW�SDUWLDO�V\VWHP�GLVNV�IRU�YDULRXV
SXUSRVHV�

����/RDGLQJ�)XQQHOZHE

:LWK�;%�DQG�;%�,,�MXVW�DXWR�ORDG�'6.��/2$'��$XWR�ORDGLQJ�DV�'6.��87,/��LV�DYDLODEOH�IURP�(�$�LI
581�352*5$0�),/(�LV�VHOHFWHG�DQG��(QWHU!�SUHVVHG�ZLWK�QR�ILOH�QDPH��87,/��XQGHU�QDPH�):�JLYHV
D� HDV\� &$//� ZLWK� WKH� 0LDPL� 8*� 526�0(18� IRU� +RUL]RQ� VW\OH� 5$0GLVNV�� DQG� HLWKHU� /2$'� RU
87,/��):�RU�ERWK�FDQ�EH�LQVWDOOHG�DV�0(18�HQWULHV��7KH�8WLOLW\�RSWLRQ�RI�7,�:ULWHU�DOVR�SURYLGHV
DXWR�ORDG�RI�'6.��87,/��DQG�WKH�QDPH�LV�HDVLO\�HGLWHG��2EMHFW�ILOH�/'):�DXWR�UXQV�IURP�DQ\�FRPSUHVVHG
REMHFW�ILOH�ORDGHU�

/2$'�LV�D�K\EULG�RI�([WHQGHG�%DVLF�DQG�PDFKLQH�FRGH�DQG�PXVW�RQO\�EH�HGLWHG�E\�PHDQV�RI�WKH�&)�&*
XWLOLW\�SURJUDP��ZKLFK�LV�ODUJHO\�VHOI�SURPSWLQJ�LQ�XVH��'LUHFW�HGLWLQJ�PXVW�127�EH�DWWHPSWHG��8VH�D�GLVN
PDQDJHU�WR�WUDQVIHU�/2$'�IURP�GLVN�WR�GLVN��LW�FDQ�EH�UH6$9(G�XQHGLWHG�ZLWK�7,�;%�EXW�QRW�ZLWK�0\DUF
;%,,��

����%RRW�'LVN�7UDFNLQJ

)XQQHOZHE�HLWKHU�DV�;%�/2$'�RU�DV�87,/��):�VHDUFKHV�WKH�GLVN�FRQWUROOHU�IRU�WKH�GULYH�QXPEHU�XVHG
WR�ORDG�LW��DQG�ZULWHV�WKLV�LQWR�WKH�V\VWHP�ILOH�QDPHV��7KLV�PHDQV�WKDW�WKH�)XQQHOZHE�GLVN�PD\�EH�XVHG
IURP�DQ\�GULYH�LI�ERRWHG�IURP�WKDW�GULYH��7KLV�ZRUNV�ZLWK�PRVW�GLVN�FRQWUROOHUV��,I�WKH�VHDUFK�IDLOV�WKH
GHIDXOW�LV�XVHG��)URP�ORDGHUV�ZKLFK�ILUVW�DVN�WKH�XVHU�IRU�GULYH�QXPEHUV��WKH�RQHV�VXSSOLHG�DUH�XVHG��,I�D
QXPEHU�NH\�������LV�KHOG�GRZQ�DV�WKH�SURJUDP�VWDUWV�WR�H[HFXWH�ZKHQ�ORDGHG��WKDW�QXPEHU�LV�XVHG�LQVWHDG
IRU�WKH�V\VWHP�GULYH�V��
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����6RXUFH�'LVN�6SHFLILFDWLRQ

/2$'�87,/��KDV�DQ�HVFDSH�KDWFK�ZKLFK�GLVDEOHV�ERRW�WUDFNLQJ�DQG�DOORZV�WKH�V\VWHP�GULYH�WR�EH�VSHFLILHG
GLUHFWO\��7KLV�LV�PRVWO\�LQWHQGHG�IRU�5$0GLVNV�ZKLFK�GR�QRW�IROORZ�WKH�XQVSHFLILHG�GHWDLOV�RI�7,�GLVN
FRQWUROOHU�RSHUDWLRQ��DQG�DOVR�DOORZV�VHSDUDWH�VRXUFH�GLVNV�WR�EH�VSHFLILHG�IRU�7,�:ULWHU�DQG�(�$�V\VWHP
XWLOLW\�ILOHV��ZKHQ�D�VLQJOH�666'�RU�'66'�FDSDFLW\�LV�LQVXIILFLHQW��&)�&*�DOORZV�VHWWLQJ�RI�WKHVH�GULYH
QXPEHUV�DV�D�VLQJOH�FKDUDFWHU��[��LQ�WKH�IRUP�'6.[��IRU�HDFK�VRXUFH�GLVN��)RUPV�VXFK�DV�5'��DUH�QRW
VXSSRUWHG�

7KH�VHFRQGDU\�V\VWHP�GULYH�QXPEHU�LV�IRU�WKH�(�$�VLGH�RI�WKH�&HQWUDO�0HQX��,I�VHSDUDWH�GLVNV�DUH�VSHFLILHG�
)XQQHOZHE� ORRNV� IRU� WKH� V\VWHP� ILOHV� LQ� WKH� DSSURSULDWH� GULYH� ILUVW� EHIRUH� FKHFNLQJ� WKH� RWKHU� RQH�
&+$5$����DUH�WKH�RQO\�V\VWHP�ILOHV�ZKLFK�PXVW�UHVLGH�LQ�WKH�SDUWLFXODU�GULYH��:LWK�WKLV�H[FHSWLRQ�WKH
V\VWHP�ILOHV�FDQ�UHVLGH�RQ�HLWKHU�GLVN�EXW�IDVWHVW�ORDGLQJ�RFFXUV�ZKHQ�WKH\�DUH�FRUUHFWO\�SDUWLWLRQHG�

����;%�6HOHFWLRQ�VFUHHQV

$IWHU�DXWR�ORDGLQJ�IURP�;%�D�WLWOH�VFUHHQ�DSSHDUV�ZKLOH�4'�LV�ORDGHG��7KH�WLWOH�VFUHHQ�ZLOO�WLPH�RXW�LI�QR
NH\�LV�SUHVVHG�ILUVW��WR�D�VFUHHQ�ZLWK����FKRLFHV����E\�QXPEHU�DQG���E\�OHWWHU��7KH�ILUVW���DUH�SUHVHW�LQWHUQDO
SDWKV�DQG�WKH�UHPDLQLQJ����DUH�FRQILJXUDEOH��7KH�ILUVW�WZR�FKRLFHV��7,�:ULWHU�DQG�(GLW�$VVP�HDFK�OHDG
WR� WKH�&HQWUDO�0HQX� VFUHHQ�ZLWK� WKH� FRUUHVSRQGLQJ�PRGH� VHW��:KHQ� WKHVH�SDWKV�DUH� WDNHQ� WKH�;%
HQYLURQPHQW� LV� GHVWUR\HG� DQG� FDQQRW� EH� UHVWRUHG� H[FHSW� E\� UHERRWLQJ�;%��ZKLFK� WDNHV� MXVW� �� HDV\
NH\VWURNHV�

����8VHU
V�/LVW�6HOHFWLRQ

7KH�UHPDLQLQJ����HQWULHV�KDYH�QDPHV�ZKLFK�DUH�HQWHUHG�LQ�WKH�/2$'�SURJUDP�E\�&)�&*��2Q�VHOHFWLRQ
RI�RQH�RI�WKHVH����XVHU�OLVW�LWHPV�)XQQHOZHE�ORDGV�WKH�SURJUDP�FRQILJXUHG�LQWR�WKDW�RSWLRQ��7KLV�PD\�EH
DQ�DVVHPEO\�SURJUDP��;%�581�RI�DQRWKHU�;%�SURJUDP��RU�MXVW�UHWXUQ�WR�WKH�;%�FRPPDQG�PRGH��/2$'
PD\�EH�UH581�IURP�WKH�FRPPDQG�OLQH�WR�DOORZ�UHFRYHU\�IURP�;%�581�HUURUV�ZLWKRXW�FRPSOHWH�UHORDG
IURP�GLVN��,I�ILOHQDPHV�DUH�QRW�RI�IRUP�'6.[���WKHQ�ERRW�GLVN�WUDFNLQJ�PXVW�EH�VXVSHQGHG��6RPH�HQWULHV
KDYH�EHHQ�SUHGHILQHG�IRU�FRQYHQLHQFH�DQG�H[DPSOH�

$W�WKLV�VWDJH�WKH�VHW�RI�;%�,1,7�XWLOLWLHV�LV�VWLOO�DYDLODEOH�IRU�HLWKHU�;%�SURJUDPV�RU�IRU�DVVHPEO\�SURJUDP
ILOHV��RSWLRQV���RU�����7KHVH�KDYH�EHHQ�DXJPHQWHG�E\�D�'65/1.��%/:3�YHFWRU�DW�!��)��ZLWK�IXQFWLRQ
DV�GHILQHG�LQ�WKH�7,�)RUWK�VRXUFH�FRGH���DQG�D�*3//1.��%/:3�YHFWRU�DW�!��)���
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����8QLYHUVDO�IXQFWLRQV

�L��6FUHHQ�FRORUV

2Q�DOPRVW�DQ\�VFUHHQ�ZKLFK�LQYLWHV�VHOHFWLRQ�E\�QXPEHU��SUHVVLQJ����]HUR��ZLOO�FDXVH�WKH�VFUHHQ�FRORUV�WR
F\FOH�WKURXJK�WKH����FRQILJXUHG�FRORU�FKRLFHV�

�LL��4XLFN�'LUHFWRU\

7KH�$,'�NH\���IFWQ��!��ZLOO�FDOO�XS�D�GLVN�GLUHFWRU\�URXWLQH�ZLWK�VRPH�RI�WKH�IXQFWLRQV�RI�WKDW�XVHG�IRU
6'�LQ�WKH�(GLWRU��7KLV�LV�DOVR�DYDLODEOH�ZLWKLQ�WKH�)RUPDWWHU�DQG�$VVHPEOHU��)LOH�4'�PXVW�EH�RQ�WKH
)XQQHOZHE�ERRW�GLVN��EXW�GR�QRW�ORDG�4'�E\�QDPH��7KH�4'�ILOH�ZLOO�EH�UHORDGHG�LI�QHFHVVDU\��3UHVVLQJ�NH\V
������!�DV�LQGLFDWHG�RQ�WKH�FXUUHQW�GLUHFWRU\�SDJH�ZLOO�FDXVH�WKH�ILOHQDPH�LQGLFDWHG�WR�EH�PDUNHG�DQG
ZULWWHQ�WR�WKH�PDLOER[�DV�ZRUNILOH�QDPH�LI�D�'LVSOD\�ILOH��DV�WKH�SURJUDP�GHIDXOW�LI�D�SURJUDP�ILOH��DQG�WR
WKH�REMHFW�GHIDXOW�LI�D�'�)�ILOH��$Q\�ILOH�PD\�EH�PDUNHG�IRU�GHOHWLRQ�

�LLL��48,7

7KH�V\VWHP�48,7�NH\�LV�HQDEOHG�DW�DOO�WLPHV�ZKHQ�NH\ERDUG�HQWU\�LV�FDOOHG�IRU�E\�)XQQHOZHE�LWVHOI��(DFK
XWLOLW\�GHWHUPLQHV�LWV�RZQ�UHVSRQVH�WR�48,7�

�LY��%$&.�&WUO�&

,Q�)XQQHOZHE� LWVHOI��&WUO�&!�PD\�EH�XVHG� LQVWHDG�RI��)FWQ��!��%$&.�� MXVW�DV� LQ�WKH�(GLWRU��DQG
�&WUO�$!�XVXDOO\�VXEVWLWXWHV�IRU��)FWQ��!��352&
'���8QGHU�VRPH�HUURU�FRQGLWLRQV�WKHVH�DOWHUQDWLYHV
PD\�QRW�EH�DYDLODEOH�

����&HQWUDO�0HQX�6FUHHQ

7KH�SULPH�IRFXV�RI�WKH�SURJUDP�DUH�WKH�&HQWUDO�0HQX�VFUHHQV�ZKLFK�RIIHU���FKRLFHV�RQ�WKH�7,�:ULWHU�HQWU\
�KLW�WKH�VSDFH�EDU�LI�QHFHVVDU\��

��(',725
��)250$77(5
��',6.�87,/6
��'$7$%$6(
��02'(0
����
����
��86(5�/,67
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7KH�QRUPDO�7,�:ULWHU�(GLWRU�LV�ORDGHG�IURP�WKLV�VFUHHQ��(QWULHV�����DUH�FRPSOHWHO\�FRQILJXUDEOH��DQG�PD\
EH�DQ\�$VVHPEOHU�SURJUDP��ZLWK�D�WZR�OHWWHU�ILOHQDPH��WKDW�)XQQHOZHE�ZLOO�KDQGOH��LQFOXGLQJ�6FULSW�ORDG
ILOHV��8VHU�OLVW�ILOHV�DUH�RI�2SW���W\SH��DQG�DOORZ�DQ�WUHH�RI�FKRLFHV�DV�ELJ�DV�\RXU�GLVN�V\VWHP�ZLOO�DOORZ��7R
DYRLG�RYHUZULWLQJ�WKH�IRUPDO�8VHU�/LVW������VDYH�DV�2WKHU�W\SH�ZKHQ�FRQILJXULQJ��&KRLFH����LV�VHW�XS�ZLWK
D�/LVW�ILOH�'6�DV�H[DPSOH��JURXSLQJ�D�GLVN�UHODWHG�XWLOLW\�VHW��86(5�/,67�SUHVHQWV�D�WKLUG�VFUHHQ�RI�XVHU
HQWHUHG�RSWLRQV��6HH�WKH�&)�&*�LQVWUXFWLRQV�LQ�):'2&�87,/�

$�VHFRQG�PHQX�VFUHHQ�FRPHV�XS�IURP�RWKHU�ORDGHUV�RU�PD\�EH�WRJJOHG�ZLWK�WKH�ILUVW�VFUHHQ�E\�KLWWLQJ�WKH
VSDFH�EDU�RU�DQ\�OHWWHU�NH\��7KLV�VFUHHQ�FRQWDLQV�WKH�SURJUDPPHU
V�ZRUNEHQFK�

��(',725
��$66(0%/(5
��/2$'(56
��F�&203,/(5
��',6.3$7&+
��/,1(+817(5
����
��5(6(7�48,7

$V�ZLWK�WKH�RWKHU�VFUHHQ��2SWLRQV�����DUH�FRPSOHWHO\�FRQILJXUDEOH��:KHQ�RSWLRQ���LV�ILUVW�WDNHQ�LW�FDQFHOV
DQ\�SHQGLQJ�FRQGLWLRQV��SODFHV�WKH�FXUUHQW�ILOHQDPH�LQ�WKH�PDLOER[��DQG�UHVHWV�PHPRU\�SRLQWHUV�DQG
V\VWHP�IODJV��,W�WKHQ�VKRZV�4XLW�DQG�D�VHFRQG�SUHVV�UHWXUQV�WR�WKH�WLWOH�VFUHHQ��7KLV�LV�WKH�UHFRPPHQGHG
ZD\�WR�OHDYH�)XQQHOZHE�LI�WKH�PDFKLQH�LV�QRW�WR�EH�VZLWFKHG�RII�LPPHGLDWHO\��$V�LVVXHG�2SWLRQ���ORDGV�D
PRGLILHG�',6.2��DQG�2SWLRQ���WKH�F���5(/��FRPSLOHU�LI�WKH�DSSURSULDWH�ILOHV�DUH�RQ�\RXU�ZRUNLQJ�GLVN�
2SWLRQ���/,1(+817(5�LV�D�QHZ�XWLOLW\�WR�KHOS�SURJUDPPHUV�XVH�WKH�)XQQHOZHE�V\VWHP��2SWLRQ��
HQDEOHV�WKH�SURJUDP�ORDGLQJ�VFUHHQ��VHH�):'2&�($60���7KH�(GLWRU�LV�7,�:ULWHU�PRGLILHG�IRU�VRXUFH
FRGH�HGLWLQJ��,I�GXDO�V\VWHP�GULYHV�DUH�VSHFLILHG�LW�LV�QRW�QHFHVVDU\�WR�UHSHDW�('�((�RQ�WKH�VHFRQGDU\�GLVN
LI�WKH�H[WUD�ORDGHU�GHOD\�FDQ�EH�WROHUDWHG��6HH�):'2&�($60�IRU�(�$�GHWDLOV�
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Disk 61. Contents of file FWDOC/REPT

)XQQHOZHE�9Q������%8*6�	�352%/(06

����%XJV�DQG�0RGV

7KH�EXJ�UHSRUW�LV�EHLQJ�]HURHG�RXW�DW�WKH�WLPH�RI�LVVXH�RI�9Q������RI�)XQQHOZHE��EXW�QHZ�EXJV�DUH�EHLQJ
FUHDWHG�DOO�WKH�ZKLOH��7KDW
V�WKH�SULFH�RI�SURJUHVV��)L[HV�DQG�FKDQJHV�VLQFH�WKDW�UHOHDVH�DUH�OLVWHG�LQ
FKURQRORJLFDO�RUGHU�EHORZ��0LQRU�FKDQJHV�LQ�DVVRFLDWHG�GRFXPHQW�ILOHV�PD\�ZHOO�EH�PDGH�ZLWKRXW�H[SOLFLW
PHQWLRQ��7KLV��0HPRULDO�'D\��LVVXH�LV�WKH�ILUVW�WR�EH�VHQW�RXWVLGH�$XVWUDOLD�DIWHU�D�SUH�UHOHDVH�DW�WKH
%ULVEDQH�7,�([SR�

.QRZQ�%XJ�������7KH�ORFNXS�ZLWK�XVH�RI�5(�RQ�DQ�HPSW\�EXIIHU�LQ�(GLWRU�LV�SUHVHQW�LQ�WKH�IL[���ILOHV�DV
LVVXHG�E\�7,��6LOO\�WKLQJ�WR�GR�DQ\ZD\��

,I� \RX� FRPH�DFURVV�D� ODWHU� LVVXH�RI�)XQQHOZHE��XVH� LW�� EXW� LW� LV� D�JRRG� LGHD� WR� FRS\� WKH�ZKROH�GLVN�
6LJQLILFDQW�FKDQJHV�DUH�LQGLFDWHG�LQ�WKH�XSGDWH�QRWLFHV��8VH�&)�&*�DQG�\RXU�6<6&21�ILOH�WR�UH�FXVWRPL]H
WKH�/2$'�DQG�87,/��ILOHV�LI�WKHVH�KDYH�EHHQ�XSGDWHG�

����3URJUDPPHUV
�UHIHUHQFH

7KH�)XQQHOZHE�SURJUDP�KDV�WR�LQWHUDFW�ZLWK�D�QXPEHU�RI�H[WHUQDO�SURJUDPV�ZKLFK��WR�7,
V�HWHUQDO
VKDPH��ZHUH�QHYHU�LQWHQGHG�WR�ZRUN�WRJHWKHU��VR�LWV�LQWHUQDO�VWUXFWXUH�LV�DQ�DG�KRF�UHVSRQVH�WR�PDQ\
LQGHSHQGHQW�SUHVVXUHV��$V�WKH�VFRSH�RI�)XQQHOZHE�JUHZ�LW�EHFDPH�QHFHVVDU\�WR�GHILQH�DQ�LQWHUIDFH�VR�WKDW
RWKHU�SDUWV�RI�WKH�SURJUDP�FRXOG�FDOO�RQ�URXWLQHV�RU�GDWD�LQ�WKH�PDLQ�ERG\�RI�WKH�SURJUDP��6RPH�RI�WKH
URXWLQHV�PD\�DOVR�SURYH�XVHIXO�LQ�RWKHU�SURJUDPV�DV�ZHOO��:ULWH�IRU�GHWDLOV�

7KH�)XQQHOZHE�/2$'�SURJUDP�LV�FRPSRVHG�RI���SDUWV��WKH�([WHQGHG�%DVLF�FRGH��WKH�;%�XVHU�OLVW�GDWD�
DQG���SLHFHV�RI�PDFKLQH�FRGH�WXFNHG�EHWZHHQ�WKH�;%�FRGH�DQG�WKH�WRS�RI�PHPRU\��'65/1.��7,�)RUWK
IRUP�³�\RX�KDQGOH�WKH�HUURUV��DQG�*3//1.�DUH�LQ�D�!)$�E\WH�EORFN�LPPHGLDWHO\�DERYH�WKH�;%�SURJUDP
FRGH��7KHVH�DUH�VKLIWHG�WR� IROORZ�WKH�QRUPDO�;%�8WLOLWLHV�DQG�WKH�PHPRU\�SRLQWHU�XSGDWHG��DQG�DUH
DYDLODEOH�IRU�XVH�E\�;%�SURJUDPV�ORDGHG�IURP�WKH�;%�8VHU�/LVW��%/:3�DW�!��)��DQG�!��)��UHVSHFWLYHO\�
SURYLGHG�&$//�,1,7�RU�&$//�,/5�DUH�QRW�LQYRNHG��7KLV�LV�IROORZHG�E\�FRGH�DQG�GDWD�XVHG�RQO\�ZKLOH�;%
LV�VWLOO�SUHVHUYHG��7KLV�VDPH�DUHD�LV�XVHG�ODWHU�E\�8/�DQG�)06$9(��:KHQ�87,/��LV�SUHSDUHG�WKH�4'
URXWLQH�DQG�87,/�
V�HQWU\�FRGH�DUH�WXFNHG�EHWZHHQ�WKH�HQWU\�SRLQW��!(�����DQG�WKH�DFWXDO�)XQQHOZHE
FRGH�WR�VSHHG�XS�ORDGLQJ�

7KH�HQG�RI�WKH�SURJUDP�LV�NHSW�IL[HG�DW�!))'��VR�WKH�LQWHUIDFH�EORFN�LV�DW�NQRZQ�DGGUHVVHV��7KH�SURJUDP
LV�SXVKHG�DV�KLJK�LQ�PHPRU\�DV�SRVVLEOH�IRU�REYLRXV�UHDVRQV��WKH�!))'��OLPLW�EHLQJ�FRPSDWLEOH�ZLWK�(�$
DQG�;23���ZKLFK�LV�QRW�XVHG�E\�)XQQHOZHE��ZKLFK�GRHV�PDNH�WUDQVLHQW�XVH�RI�WKH�DUHD�DERYH�!))'��
EXW�GRHV�QRW�DOWHU�WKH�/RDG�,QWHUUXSW�YHFWRU�DW�!)))&��
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����*3//1.V�ZLWK�)XQQHOZHE

:KHQHYHU�WKH�FHQWUDO�PHQX�VFUHHQ�LV�GLVSOD\HG�WKH�IROORZLQJ�FRQGLWLRQV�KDYH�EHHQ�HVWDEOLVKHG�

�D��7KH�*520�DGGUHVV�LV�OHIW�SRLQWLQJ�WR�DQ�;0/�LQVWUXFWLRQ�LQ�FDUWULGJH�*520��HOVH�LQ�FRQVROH�*520
���DQG�WKLV�DGGUHVV�LV�DOVR�VDYHG�LQ�WKH�SURJUDP�

�E��7KH�*3/�VWDFN�LV�GURSSHG�WR�MXVW�RQH�HQWU\�ZKLFK�LV�WKLV�YDOXH�FRSLHG�WR�!�����

�F��7KH�WDEOH�DGGUHVV�SRLQWHG�WR�E\�WKH�;0/�LQVWUXFWLRQ�LV�ORDGHG�ZLWK�WKH�)XQQHOZHE�UH�HQWU\�DGGUHVV�
)RU�PD[LPDO�FRPSDWLELOLW\�ZLWK�H[LVWLQJ�VRIWZDUH�WKH�;%�UHWXUQ�LV�DW�!�����DQG�WKH�(�$�UHWXUQ�LV�DW
!������$OO�RWKHUV�XVH�3$'��!������

:LWK�WKHVH�SUHSDUDWLRQV�LW�ZDV�SRVVLEOH�WR�ZULWH�D�*3//1.�WR�ILW�LQYLVLEO\�LQ�WKH�(�$�XWLOLWLHV�ZLWKRXW
DOWHULQJ�WKH�))$/0�SRLQWHU��,Q�DQ\�HYHQW�WKH�(�$�*3//1.�FDQQRW�EH�XVHG�EHFDXVH�LW�EUDQFKHV�WR�(�$
PRGXOH�*520�FRGH��3URJUDPV�UXQ�RWKHU�WKDQ�IURP�(�$�RU�;%�XQGHU�)XQQHOZHE�PD\�JLYH�WURXEOH�LI�QRW
ZULWWHQ�WR�SUHVHUYH�WKH�FRQWHQWV�RI�ORFDWLRQ�!�����

����5HWXUQV

7KH�HDVLHVW�UHWXUQV�WR�)XQQHOZHE�DUH�ZKHQ�)XQQHOZHE�LV�VWLOO�DOO�WKHUH�XQPROHVWHG��IURP�!(%&��WR
!))'���)XQQHOZHE�DOZD\V�KDQGV�RYHU�ZLWK�5���ORDGHG�ZLWK�WKH�UHWXUQ�DGGUHVV��$Q\�RI�WKH�VWDQGDUG
UHWXUQV�WR�*3/�ZLOO�UHWXUQ�WR�)XQQHOZHE�SURYLGHG�WKDW�WKH�;0/�WDEOH�HQWU\�LV�SUHVHUYHG�IRU�%�DW�!��
UHWXUQV�

,I�)XQQHOZHE�LV�RYHUZULWWHQ�WKH�VLPSOHVW�UHWXUQ�LV�WR�WKH�7LWOH�6FUHHQ��,I�\RXU�SURJUDP�GRHVQ
W�PDNH
H[WHQVLYH�XVH�RI�9'3�PHPRU\��LW�PD\�EH�SRVVLEOH�WR�VWDVK�)XQQHOZHE��IURP�!(�%��WR�FRYHU�8/�RU�HOVH
IURP�!(%&��WR�!))'���WKHUH�EHORZ� WKH�GLVN�'65�EXIIHUV�DQG�WR�UHVWRUH� LW� WR�&38�5$0�DIWHU�DQ
LUUHYRFDEOH�GHFLVLRQ�WR�H[LW�KDV�EHHQ�PDGH��DQG�WKHQ�D�QRUPDO�H[LW�DV�LI�WR�*3/�PD\�EH�XVHG�

,I�PHPRU\�XVDJH�LV�WRR�FRPSOHWH�WR�DOORZ�WKLV��)XQQHOZHE�PD\�EH�UHORDGHG�IURP�GLVN�DV�WKH�SURJUDP�ILOH
):�RU�87,/���2QO\�D�YHU\�VLPSOH�ORDGHU�LV�QHHGHG�DV�WKHUH�LV�RQO\�D�VLQJOH�ILOH�DQG�WKH�PHPRU\�ORFDWLRQ
DQG�VWDUW�DGGUHVV���!(�����DQG�WKH�OHQJWK��WKURXJK�!))'���DUH�SULRU�NQRZOHGJH��2QO\�$WUD[�5REXVWXV
FDQ�JHW�DZD\�ZLWK�QRW�GHULYLQJ�WKH�VWDUW�DGGUHVV�IURP�WKH�ILOH�KHDGHU�LQ�FDVH�RI�IXWXUH�FKDQJHV�EXW�LW�LV�QRW
DQWLFLSDWHG�WKDW�87,/��ZLOO�HYHU�H[WHQG�WR�PRUH�WKDQ�RQH�ILOH��,W�LV�UHFRPPHQGHG�WKDW�WKH�ORDGHU�ILUVW�WU\
WR�ORDG�WKH�ILOH�XQGHU�QDPH�):�DQG�LI�WKLV�LV�QRW�IRXQG�WKHQ�WR�WU\�LW�DV�87,/��EHIRUH�WDNLQJ�HUURU�DFWLRQ�
,I�WKH�DSSOLFDWLRQ�SURJUDP�LV�VXFK�WKDW�GLVNV�PD\�KDYH�EHHQ�VZDSSHG�DURXQG��SURPSWV�VKRXOG�EH�LVVXHG
IRU�WKH�SULPDU\�DQG�VHFRQGDU\�GLVN�QXPEHUV�RU�WKH�RULJLQDO�GULYH�DVVXPHG��DV�DSSURSULDWH��7KH�IODJ�WR
WXUQ�RQ�ERRW�GLVN�WUDFNLQJ�LQ�87,/��LV�DW�!))�$��$�QXOO�ZRUG�KHUH�GLVDEOHV�WKH�WUDFNLQJ��LQ�ZKLFK�FDVH
SULPDU\�DQG�VHFRQGDU\�V\VWHP�GULYH�QXPEHUV�LQ�$6&,,�IRUP�PXVW�EH�SURYLGHG�LQ�WKH�E\WHV�DW�!))���DQG
!))����5HZULWH�WKH�GULYH�QXPEHUV�DIWHU�ORDGLQJ�EXW�EHIRUH�KDQGLQJ�RYHU�LI�WKHVH�KDYH�EHHQ�FKDQJHG��%RRW
GLVN�WUDFNLQJ�VKRXOG�EH�VXSSUHVVHG�IRU�ORDGLQJ�IURP�0\DUF�5$0GLVN��7KH�YHUVLRQ�RI�'0�����VXSSOLHG
IROORZV�WKLV�SUHVFULSWLRQ�
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3URJUDPV�LQWHQGHG�WR�ZRUN�RQO\�ZLWK�)XQQHOZHE�PD\�UH�HQWHU�LW�DW�WKH�&HQWUDO�0HQX�6FUHHQ�E\�/:3,
RI�WKH�):%�PDLQ�ZRUNVSDFH�DW�!))�&��6(72�RI�5����DQG�&/5�RU�6(72�RI�5���IROORZHG�E\�D�EUDQFK�WR
WKH�DGGUHVV�FRQWDLQHG�LQ�ORFDWLRQ�!))�&��$�SURJUDP��2SW������FDQ�WHOO�WKDW�LW�ZDV�ORDGHG�IURP�)XQQHOZHE
E\�FRPSDULQJ�5���DW�HQWU\�ZLWK�WKH�ZRUG�DW�!))�&�

����)LOHQDPH�WUDQVIHUV

)XQQHOZHE�KDV�D�VWDQGDUG�ZD\�RI�WUDQVIHUULQJ�WKH�'�9���ZRUNILOH�QDPH�IURP�RQH�XWLOLW\�WR�DQRWKHU��7KH
ILOH�QDPH�LV�VWRUHG�RQ�ILQDO�H[LW�IURP�D�FRPSRQHQW�SURJUDP�DW�!$����ZLWKRXW�DQ\�OHQJWK�E\WH��DQG�SDGGHG
ZLWK�VSDFHV�RXW�WR�!$�����7KLV�LV�WKH��PDLOER[���$�ILOH�QDPH�VR�VWRUHG�ZLOO�VXUYLYH�2/'�RU�581�RI�DQ�;%
SURJUDP�RU�SDVVDJH�WKURXJK�WKH�7LWOH�6FUHHQ��7KH�XWLOLW\�HQWU\�URXWLQHV�LQVSHFW�WKLV�ORFDWLRQ�IRU�WKH��
$6&,,�FKDUDFWHUV��'6.��RU��5'���DQG�LI�WKLV�LV�IRXQG�WKH�EORFN�DV�IDU�DV�WKH�ILUVW�VSDFH�LV�ZULWWHQ�WR�WKH
DSSURSULDWH�EXIIHU�LQ�WKH�XWLOLW\�SURJUDP�

,I�XWLOLW\�SURJUDPV�DUH�QRW�WR�GHVWUR\�WKH�UHVLGHQW�ILOH�QDPH�WKHQ�WKH\�VKRXOG�QRW�RYHUZULWH�WKLV�DUHD��RU
HOVH�VKRXOG�UHVWRUH�LW�EHIRUH�H[LW��RU�ORDG�WKH�ILOH�QDPH�WR�EH�SDVVHG�EDFN��7HVW�ZLWK�)RUPDWWHU�DQG�(GLWRU
WR�VHH�LI�WKLV�KDV�EHHQ�GRQH�SURSHUO\��0RGLILFDWLRQ�RI�H[LVWLQJ�SURJUDPV�QRW�DYDLODEOH�DV�VRXUFH�FRGH�PD\
UHTXLUH�D�OLWWOH�LQJHQXLW\��DQG�LV�QRW�DOZD\V�SRVVLEOH�

����3UREOHPV

9DULRXV�SUREOHPV�KDYH�EHHQ�REVHUYHG�E\�XVHUV�RI�)XQQHOZHE��0DQ\�RI�WKHVH�DUH�LQWULQVLF�WR�WKH�SURJUDPV
EHLQJ�ORDGHG��WKH�)RUPDWWHU�EHLQJ�SULPH�FDWDO\VW�IRU�VXJJHVWLRQV�IRU�LPSURYHPHQWV��7KHVH�ZH�FDQ
W�GR
DQ\WKLQJ�DERXW��,I�\RX�KDYH�FRPPHUFLDO�SURJUDPV�ZKLFK�\RX�ZRXOG�OLNH�WR�XVH�ZLWK�)XQQHOZHE�EXW�FDQ
W
IRU�RQH�UHDVRQ�RU�DQRWKHU��SDUWLFXODUO\�EHFDXVH�RI�SURWHFWLRQ�VFKHPHV��\RX�VKRXOG�FRQWDFW�WKH�VHOOHUV�RU
RULJLQDWRUV�RI�WKHVH�SURJUDPV�WR�PDNH�\RXU�SUREOHP�NQRZQ��*RRG�OXFN�&KDUOLH�%URZQ���2WKHU�SUREOHPV
DUH�DVVRFLDWHG�GLUHFWO\�ZLWK�XVH�RI�)XQQHOZHE�

�D��/RDGLQJ�GLIILFXOWLHV

/RFNXS�GXULQJ�ILOH�ORDGV�RFFXUV�EHFDXVH�VRPH�SDUW�RI�)XQQHOZHE�KDV�EHHQ�RYHUZULWWHQ��7KH�FRGH�IRU
SURJUDP�ILOH�ORDGV�LV�ORFDWHG�FORVH�WR�WKH�WRS�RI�KLJK�PHPRU\�DQG�ZLOO�EH�GHVWUR\HG�LI�RYHUZULWWHQ�E\�D�ILOH
WKDW�LV�QRW�WKH�ODVW�RQH�WR�EH�ORDGHG�LQ�QRUPDO�(�$�VHTXHQFH�ZLWK�WKH�ODVW�E\WH�LQFUHPHQWHG�IRU�HDFK
VXFFHVVRU�ILOH��$OWHULQJ�WKH�ILOH�VHTXHQFH�WR�SXW�WKH�RYHUZULWLQJ�ILOH�ODVW�LQ�D�PXOWLSOH�ORDG�ZLOO�XVXDOO\�VROYH
WKH�SUREOHP��8VH�'LVN�3DWFK�WR�FRUUHFW�WKH�ORDG�IODJ�LQ�WKH�ILUVW�ZRUG�RI�WKH�ILOHV�EHLQJ�LQWHUFKDQJHG
�!�����IRU�WKH�ODVW�ILOH��!))))�IRU�DOO�RWKHUV��DQG�D�GLVN�PDQDJHU�WR�LQWHUFKDQJH�ILOH�QDPHV��)LOH�OHQJWKV
RI�!������VXFK�DV�SURGXFHG�LQFRUUHFWO\�E\�(�$�6$9(��PD\�QHHG�WR�EH�FRUUHFWHG�WR�!�))$�LI�WKH�FKDQJHG
RUGHU�ZRXOG�UHVXOW�LQ�RYHUZULWLQJ�RI�SUHYLRXVO\�ORDGHG�FRGH�

/RDG�5XQ�RI�REMHFW�ILOHV�LV�KDQGOHG�E\�WKH�/RDGHU�LQ�WKH�(�$�XWLOLWLHV��$XWRVWDUWLQJ�RI�ILOHV�LV�E\�D�GLUHFW
EUDQFK�IURP�WKH�/RDGHU�WR�WKH�SURJUDP�FRGH��)LOHV�WKDW�DUH�WRR�ORQJ�PD\�UHIXVH�WR�ORDG��8QVXLWDEOH
DEVROXWH�ILOH�DGGUHVVHV�PD\�GHVWUR\�WKH�FRGH�IRU�'()�WDEOH�HQWU\�
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�E��5XQQLQJ�GLIILFXOWLHV

7KH�SURJUDP�ILOH�ORDGHU�JLYHV�D�IDLU�DSSUR[LPDWLRQ�WR�*3/�RU�(�$�PRGXOH�HQYLURQPHQW��,I�SUREOHPV�DUH
REVHUYHG�WKH\�DUH�XVXDOO\� DVVRFLDWHG�ZLWK�NH\�XQLW�FKRLFH�DQG�NH\�UHVSRQVH� LQ�WKH�SURJUDP�ORDGHG�
SDUWLFXODUO\�ZLWK�SURJUDPV�WKDW�VHW�D�NH\�XQLW�RI���LQVWHDG�RI�FKRRVLQJ�WKH�RQH�WKH\�UHDOO\�ZDQW��7KH�*3/
SURJUDP�ILOH�DQG�FDUWULGJH�ORDGHUV�QRZ�UHVHW�WKH�*3/�VWDFN�SRLQWHU�DW�!�����WR�!�(�ZKLFK�VHHPV�WR�KHOS�

3URJUDPV�WKDW�VHQVH�ZKLFK�PRGXOH�WKH\�DUH�UXQQLQJ�ZLWK�DQG�DGMXVW�WKHLU�DFWLRQ�DFFRUGLQJO\�FDQ�FDXVH
SUREOHPV��6LQFH�WKH�SRLQW�RI�)XQQHOZHE�LV�WR�PDNH�DOO�VRUWV�RI�SURJUDPV�ZRUN�ZLWK�PRGXOHV�WKH\�ZHUHQ
W
LQWHQGHG� IRU� RU� HYHQ�QR�PRGXOH� DW� DOO�� LW�KDV� DOUHDG\� WDNHQ� WKH�QHFHVVDU\�DFWLRQV�DQG�PXVW�QRW�EH
VHFRQG�JXHVVHG�E\�SURJUDPV�LW�KDV�ORDGHG��7KH�RQO\�VROXWLRQ�LV�WR�PRGLI\�WKH�SURJUDPV�RU�HOVH�QRW�XVH
)XQQHOZHE��5XQQLQJ�IURP�(�$�JLYHV�WKH�HDVLHVW�ZD\�WR�VZLWFK�EDFN�DQG�IRUWK�EHWZHHQ�)XQQHOZHE�DQG
D�VWDQGDUG�HQYLURQPHQW�

6RPH�SURJUDPV�LQ�(�$�SURJUDP�IRUPDW�FRQWDLQ�FRGH�WR�XQORDG�WKH�VWDQGDUG�XWLOLWLHV�IURP�WKH�(�$�*520
EHFDXVH�WKH�(�$�PRGXOH�GRHV�QRW�GR�WKLV�IRU�5XQ�3URJUDP�)LOH��7KH�F���PHPRU\�LPDJH�ILOHV�SUHSDUHG�ZLWK
WKH�RULJLQDO�XQPRGLILHG�&��3),�XVH�WKLV�PHWKRG�WR�IRUFH�WKH�XWLOLW\�ORDG��5XQQLQJ�RU�UHWXUQ�IURP�VXFK
SURJUDPV�PD\�QRW�EH�JUDFHIXO�LI�)XQQHOZHE�ZDV�ORDGHG�IURP�(�$��F���LV�VPDUW�HQRXJK�QRW�WR�WU\�JHWWLQJ
FRGH�IURP�QRQ�(�$�*520V��EXW�RWKHU�SURJUDPV�PD\�QHHG�UHYLVLRQ�

)XQQHOZHE�KDV�DOVR�DGMXVWHG�WKH�(�$�;0/�REMHFW�ILOH�ORDGHU�SDWK�IRU�LWV�RZQ�SXUSRVHV��,I�DQ�DVVHPEO\
SURJUDP�QHHGV�WR�ORDG�DQ�REMHFW�ILOH�LW�VKRXOG�XVH�D�GLUHFW�%/:3�DW�/2$'(5�WR�WKH�(�$�URXWLQH��(UURU
UHWXUQV�PD\�QHHG�VSHFLDO�DWWHQWLRQ�

�F��([LW�GLIILFXOWLHV

5HDG�����DERYH�RQ�UHWXUQV��2SW����ORDGV�ZLOO�EH�QHFHVVDU\�IRU�SURJUDP�ILOHV�WKDW�RYHUZULWH�WKH�(�$�XWLOLW\
DUHD�LQ�ORZ�PHP�EXW�VWLOO�XVH�D�*3/�UHWXUQ�YLD�WKH�FRQWHQWV�RI�5���DV�ZRXOG�EH�DFFHSWDEOH�IRU�D�2SW���
�RU�(�$����SURJUDP�ILOH�ORDG�

6RPH�SURJUDPV�ZKLFK�GR�QRW�DSSHDU�IURP�WKHLU�ORDG�VL]H�WR�RYHUZULWH�)XQQHOZHE�PD\�LQ�IDFW�FRUUXSW�LW
ZKLOH�UXQQLQJ��6RPH�SDUWLFXODU�FDVHV�RI�SUH�H[LVWLQJ�SURJUDPV�PD\�EH�KHOSHG�ZLWK�PLQRU�FKDQJHV��DV�D
UHWXUQ�WR�WKH�WLWOH�VFUHHQ�LV�XVXDOO\�SUHIHUDEOH�WR�D�ORFNXS�

$Q�H[DPSOH�RI�WKLV�NLQG�LV�WKH�'UDJRQVOD\HU�6SHOOFKHFNHU��$Q�HDUO\�YHUVLRQ�LQVSHFWHG�RI�WKLV�FRPPHUFLDO
SURJUDP�UXQV�QRUPDOO\�XQGHU�)XQQHOZHE�ZLWK�ORDG�SDUDPHWHU����EXW�FUDVKHV�WKH�PDFKLQH�RQ�H[LW��7KLV
LV�LPSURYHG�E\�FKDQJLQJ�WKH�ZRUGV�����������WR�����������WR�UHWXUQ�WR�WKH�WLWOH�VFUHHQ��8VH�D�VHFWRU
XWLOLW\�ZLWK�VWULQJ�VHDUFK�FDSDELOLW\�WR�ILQG�WKLV�H[LW�
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Disk 61. Contents of file FWDOC/TIWR

)XQQHOZHE�9Q������7,�:ULWHU�/RDGHU

,I�\RX�DUH�QRW�DOUHDG\�IDPLOLDU�ZLWK�WKH�RSHUDWLRQ�RI�7,�:ULWHU�VRPH�KHOS�LV�DYDLODEOH�IURP�YDULRXV�8VHU
*URXS�VRXUFHV��7KH�RULJLQDO�PDQXDO�PD\�VWLOO�EH�DYDLODEOH�IURP�7,�LQ�WKH�86$��6RPH�WXWRULDOV�DUH�DOVR
DYDLODEOH�DV�
IDLUZDUH
��VXFK�DV��7,�5HZULWH��E\�'LFN�$OWPDQ�������6KUDGHU�6W���6DQ�)UDQFLVFR��&$�������
7KH�IXOO�PXOWLOLQJXDO�FDSDELOLWLHV�RI�WKH�9Q�����(XURSHDQ�UHOHDVH�RI�7,�:ULWHU�DUH�QRW�\HW�VXSSRUWHG�E\
)XQQHOZHE�

����(GLWRU

7KH�(GLWRU�ZRUNV�LQ�DOO�UHVSHFWV�DV�LW�GRHV�ZLWK�WKH�7,�:ULWHU�PRGXOH��ZKHQ�VHOHFWHG�ZLWK�)RUPDWWHU�OLVWHG
RQ�WKH�&HQWUDO�0HQX�6FUHHQ��ZLWK�WKHVH�LPSURYHPHQWV��7KHUH�KDV�EHHQ�12�FKDQJH�IURP�WKH�RULJLQDO
(GLWRU�LQ�WKH�PD[LPXP�VL]H�RI�ILOHV�WKDW�PD\�EH�ORDGHG�RU�ZULWWHQ�

�L��7KH�FRORU�VHOHFWLRQV�XVLQJ��FWUO��!�PD\�EH�FRQILJXUHG�E\�WKH�XVHU��$OO����DUH�DYDLODEOH�LQ�WKH�(GLWRU�
�LL��$�SULQWHU�GHYLFH�QDPH�LV�SUH�ORDGHG�LQWR�WKH�(GLWRU�E\�WKH�ORDGHU�DQG�PD\�EH�FRQILJXUHG�WR�VXLW�\RXU
RZQ�V\VWHP�

�LLL��$�GHIDXOW�(GLW�ILOHQDPH�PD\�EH�FRQILJXUHG��,I�OHIW�EODQN�WKH�GHIDXOW�'6.[��RU�WKH�SUH�H[LVWLQJ�ILOHQDPH
ZLOO�EH�VHW��ZKHUH�[�LV�WKH�GHIDXOW�XWLOLW\�GULYH�QXPEHU�

�LY��7KH��IFWQ� !�V\VWHP�4XLW�NH\�UHPDLQV�GLVDEOHG�DW�DOO�WLPHV�ZKLOH�LQ�WKH�(GLWRU��LQFOXGLQJ�6'�

�Y��6'�KDQGOHV�GLVNV�ZLWK�XS�WR�����ILOHQDPHV��3DJLQJ�LV�FRQWUROOHG�E\�WKH�XVH�RI�WKH�VLQJOH��1!�RU��%!
NH\V��3UHVVLQJ�� !�FDXVHV�WKH�SURJUDP�WR�FKHFN�DQG�LQGLFDWH�WKH�W\SH�RI�SURJUDP�ILOHV�RQ�WKH�GLVN�

�YL��$Q�DVWHULVN�DIWHU�WKH�ILOH�OHQJWK�VKRZQ�LQ�WKH�GLUHFWRU\�LQGLFDWHV�D�IUDFWXUHG�ILOH��RQH�VWRUHG�LQ�PRUH
WKDQ�RQH�FRQWLJXRXV�EORFN�RQ�WKH�GLVN��$�IXOO�RU�QHDUO\�IXOO�GLVN�ZLOO�XVXDOO\�KDYH�RQH�RU�PRUH�IUDFWXUHG
ILOHV�EHFDXVH�RI�WKH�ZD\�WKH�ILOH�V\VWHP�DOORFDWHV�VSDFH�

�YLL��)LOHV�PD\�EH�PDUNHG�IRU�WKH�/)�6)�IXQFWLRQ�DQG��9!LHZ�RU��'!HO)�E\�SUHVVLQJ�WKH�QXPEHU��������
IRU��������RI�WKH�HQWU\�DV�GLVSOD\HG�RQ�WKH�FXUUHQW�SDJH��3UHVVLQJ��2!OG)�UHVWRUHV�WKH�ZRUNILOH�QDPH
H[LVWLQJ�RQ�HQWU\�WR�6'�

�YLLL��,I��3!�LV�SUHVVHG�6'�SULQWV�WKH�GLUHFWRU\�LQ�WZR�FROXPQ�IRUPDW�WR�WKH�(GLWRU�SULQW�GHYLFH��7KLV�PD\
EH�D�GLVN�ILOH��DQG�WKH�GHYLFH�LV�RSHQHG�LQ�$SSHQG�PRGH��3URJUDP�ILOH�FKHFN�KDV�WR�EH�FDOOHG�ILUVW�LI�LW�LV�WR
EH�SULQWHG�RXW�DV�SDUW�RI�WKH�GLUHFWRU\�

�L[��,I��9!�LV�SUHVVHG�6'�ZLOO��9LHZ��WKH�'9����ILOH�ZLWK�QDPH�FXUUHQWO\�LQ�WKH�PDLOER[�WR�WKH�VFUHHQ�
3UHVVLQJ�DQ\�NH\�SDJHV�WKURXJK�WKH�ILOH��DQG��%$&.!�RU��FWUO�&!�DERUWV�WKH��9LHZ���7KLV�IDFLOLW\�LV
KDQG\�IRU�TXLFN�FKHFNV�RI�WKH�FRQWHQWV�RI�RWKHU�ILOHV��5HPHPEHU�WR��2!OG)�\RXU�ZRUNILOH�QDPH�EHIRUH
H[LW�VR�WKDW�\RX�GR�QRW�VDYH�\RXU�ZRUNILOH�RYHU�DQRWKHU�LQ�D�FDUHOHVV�RU�KDVW\�PRPHQW�
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�[��3UHVVLQJ��'!�IRU��'!HO)�ZLOO�GHOHWH��DIWHU�FKHFNLQJ��WKH�FXUUHQWO\�PDUNHG�ILOH��,W�LV�LQDFWLYH�LI�QR�ILOH
KDV�EHHQ�PDUNHG��7KH�ILOH�OLVW�DQG�VHFWRU�FRXQWV�DUH�LPPHGLDWHO\�XSGDWHG�

�[L��5('2�FDXVHV�6'�WR�UH�UHDG�WKH�GLUHFWRU\�IURP�WKH�VDPH�GULYH��7KH��2!OG)�EXIIHU�LV�QRW�DIIHFWHG�
�[LL��7KH�&+$5$��ILOH�KDV�EHHQ�DOWHUHG�WR�LPSURYH�OHJLELOLW\��,I�IXUWKHU�FKDQJHV�DUH�QHHGHG��VD\�WR�VXSSRUW
D�ODQJXDJH�RWKHU�WKDQ�(QJOLVK��RWKHU�ILOHV�PD\�EH�VXEVWLWXWHG�

�[LLL��,I�HLWKHU�(GLWRU�LV�UHORDGHG�DV�ILUVW�FKRLFH�DIWHU�TXLWWLQJ��UH�HQWU\�GRHV�QRW�QHHG�UHORDG�IURP�GLVN��7KH
FKDUDFWHU�VHW�LV�QRW�FKDQJHG�DQG�WKH�WH[W�EXIIHU�LV�FOHDUHG��5HORDGLQJ�OLNH�WKLV�RIIHUV�D�ZD\�WR�VZLWFK
EHWZHHQ�&+$5$����ZLWKRXW�DOWHULQJ�WKH�ILOHV�RQ�GLVN��ZKLFK�PD\�EH�KDQG\�IRU�ELOLQJXDO�XVDJH�

�[LY��6FUHHQ�UHZULWLQJ�KDV�EHHQ�VSHHGHG�XS�VOLJKWO\�WR�JLYH��FULVSHU��VFUHHQ�VFUROOLQJ��'HOD\�LQ�ZRUG�ZUDS
KDV�EHHQ�UHGXFHG�VR�WKDW�WKHUH�LV�OHVV�SUREOHP�ZLWK�ORVV�RI�NH\VWURNHV�

�[Y��$�ULJKW�PDUJLQ�ZDUQLQJ�EHHS�KDV�EHHQ�LQFRUSRUDWHG��7KH�LQVHW�IURP�WKH�ULJKW�PDUJLQ�PD\�EH�VHW��RU
WKH�EHHS�FDQFHOHG��EXW�LW�UHTXLUHV�GLVN�VHFWRU�HGLWLQJ�RI�WKH�VHFRQG�ZRUG�LQ�WKH�('�ILOH��DIWHU�WKH���ZRUG
ILOH�KHDGHU���,W�LV�VHW�WR����������LQ�WKH�GLVWULEXWLRQ�YHUVLRQ��$�QXOO�ZRUG�KHUH�FDQFHOV�WKH�EHHS�

�[YL��$OSKD�FDVH�FRQYHUVLRQ�LV�QRZ�DYDLODEOH���&WUO��!�FRQYHUWV�D�ORZHU�FDVH�OHWWHU�XQGHU�WKH�FXUVRU�WR
XSSHU�FDVH��DQG��FWUO��!�FRQYHUWV�XSSHU�WR�ORZHU�FDVH��ZLWK�DXWR�UHSHDW�

�[YLL��7KH�(QG�RI�)LOH�PHVVDJH�KDV�EHHQ�UHSODFHG�ZLWK�D�IXOO�ZLGWK�UXOHU�OLQH�ZKLFK�VKLIWV�ZLWK�ZLQGRZ
DQG�OLQH�QXPEHU�VHOHFWLRQ�

�[YLLL��3DJH�XS�DQG�GRZQ�DUH�QRZ�DOVR�RQ�NH\V��FWUO�4!�DQG��FWUO�$!��8VHG�ZLWK�WKH��FWUO�(6';!
FXUVRU�EORFN�DQG��FWUO�&!�WKLV�JLYHV�FRQYHQLHQW�RQH�KDQG�RSHUDWLRQ�ZLWKRXW�WKH�VWUHWFKLQJ�QHHGHG�IRU
WKH��IFWQ�NH\!�HTXLYDOHQWV�
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����)RUPDWWHU

7KH�)RUPDWWHU�IXQFWLRQV�QRUPDOO\�ZLWK�WKH�IROORZLQJ�H[FHSWLRQV�

�L��7KH�SULQWHU�GHYLFH�QDPH�LV�SUHFRQILJXUHG�E\�&)�&*�DQG�PD\�EH�FKDQJHG�WR�VXLW�\RXU�FRQYHQLHQFH�

�LL��7KH�)RUPDWWHU�ZLOO�GLVSOD\�WKH�ILOHQDPH�ODVW�XVHG�RU�PDUNHG��,I�LW�FDQQRW�ORFDWH�D�QDPH�WKHQ�'6.[�
LV�WKH�XWLOLW\�GULYH�QXPEHU�GHIDXOW�

�LLL��7KH��IFWQ��!�NH\�QRZ�UHWXUQV�GLUHFWO\�WR�WKH�H[LW�ZKLFK�DOORZV�UHWXUQ�WR�)XQQHOZHE
V�FHQWUDO�PHQX
VFUHHQ��DOVR�UHDFKHG�ZLWK��HQWHU!�DIWHU�D�IRUPDW�MRE�KDV�ILQLVKHG��7KH�)RUPDWWHU�GRHV�QRW�QHHG�WR�UHORDG
IURP�GLVN�LI�UHVHOHFWHG�

�LY��3UHVVLQJ�$,'��IFWQ��!�LQYRNHV�WKH�4'�GLUHFWRU\�URXWLQH��)LOH�4'�PXVW�EH�DOUHDG\�ORDGHG�RU�SUHVHQW
RQ�WKH�ERRW�GLVN�ZKHQ�WKH�)RUPDWWHU�ORDGV�IRU�WKLV�WR�EH�DYDLODEOH��)LOH�PDUNLQJ�LV�LQRSHUDWLYH�KHUH�

�Y��7KH�IRUPDWWHU�PD\�QRZ�KDYH���GLVN�ILOHV�RSHQ�DW�WKH�VDPH�WLPH�
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Disk 61. Contents of file FWDOC/UTIL

)XQQHOZHE�9Q������87,/,7,(6

8WLOLW\�ILOHV�RI�YDULRXV�RULJLQV�DUH�LQFOXGHG�RQ�WKH�)XQQHOZHE�GLVWULEXWLRQ�GLVN�V���)LOHV�/*(1�6�DQG
/'65�6� IURP�9Q����� DUH�QRW� LQFOXGHG�DV�QRW� D� VLQJOH� FRPPHQW�KDV� EHHQ� UHFHLYHG� FRQFHUQLQJ� WKHLU
H[LVWHQFH�RU�XVH��7KLV�ILOH�FRQWDLQV�QRWHV�RQ�WKH�IROORZLQJ�SURJUDPV�

� �&)�&*
� �'3
� �0*�0+
� �&3
� �)06$9(
� �/'):
� �8/
� �&7�5$0
� �6/
�� //
�� /+
�� ;%�7+/'

����&RQILJXUDWLRQ�&)

&)�&*�LV�XVHG�WR�FXVWRPL]H�/2$'��87,/��):�DQG�YDULRXV�8VHU�/LVW�ILOHV�WR�\RXU�SUHIHUHQFH�LQ�WKH
UXQ�WLPH�VHWXS�RI�)XQQHOZHE��7KH�SURJUDP�PDNHV�H[WHQVLYH�XVH�RI�ZLQGRZHG�GLVSOD\V�DQG�KHOS�VFUHHQV
DUH�DYDLODEOH�DW�PDQ\�SRLQWV�LQ�WKH�SURFHVV��7KH�HGLWLQJ�SURFHVV�LV�WUHH�VWUXFWXUHG�DQG�LV�HDV\�WR�IROORZ
DORQJ�WR�DQ\�SDUWLFXODU�LWHP��<RXU�V\VWHP�FRQILJXUDWLRQ�GHWDLOV�DUH�VDYHG�IRU�UH�XVH�LQ�GDWD�ILOHV�RI�ZKLFK
6<6&21�LV�DQ�H[DPSOH��&)�ORDGV�DV�DQ�2SWLRQ���SURJUDP�ILOH�IURP�)XQQHOZHE��ZKLFK�LV�XVHG�DV�D�VRXUFH
RI�GHIDXOW�GDWD�EXW�WKH�SURJUDP�LQ�PHPRU\�LV�127�DOWHUHG�

����'LVN�VHFWRU�HGLWRU�'3

7KLV�LV�EDVHG�RQ�'3$7&+�DND�',6.2��LVVXHG�E\�7,�WR�XVHU�JURXSV�DIWHU�RUSKDQLQJ�WKH�����$��'3�KDV�KDG
H[WHQVLYH�PRGLILFDWLRQV�WR�PDNH�LW�HDVLHU�WR�XVH��.H\�IXQFWLRQV�KDYH�EHHQ�FKDQJHG�DURXQG�D�OLWWOH��IRU
EHWWHU�RU�IRU�ZRUVH���&WUO�&!�SDUDOOHOV��)FWQ��!�IRU�VRPH�SXUSRVHV��%RWK�WKH�RULJLQDO�DQG�'6.8��-�
%LUGZHOO�� SDWWHUQ� DUH� DFWLYH�� :LWK� 0\DUF� FRQWUROOHUV� D� UHDG� RI� VHFWRU� ��� LV� IRUFHG� VR� WKDW� �����
VHFWRUV�WUDFN�FDQ�EH�GLVWLQJXLVKHG�

,I�4'�LV�DOUHDG\�LQ�PHPRU\�ZKHQ�'3�LV�ORDGHG�WKHQ�D�WKLUG�FKRLFH�IRU�GLVN�GLUHFWRU\�DSSHDUV��7KLV�LV�MXVW
D�ERQXV�DQG�LWV�DEVHQFH�LV�127�D�EXJ��([HUFLVH�$,'�ILUVW�LI�\RX�ZDQW�WR�PDNH�VXUH�LW�DSSHDUV�
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����'LVN�PDQDJHU�'0�����9Q����

6HH��5($'�0(�IRU��IDLUZDUH��DGYLFH��7KLV�KDV�EHHQ�UHDVVHPEOHG�IURP�WKH�9Q�����VRXUFH�FRGH�IURP�WKH
2WWDZD�8*�WR�LPSURYH�LWV�LQWHUIDFH�WR�)XQQHOZHE��:H�KDYH�LQGHSHQGHQWO\�IL[HG�WKH�EXJV�LQ�7\SH�DQG
3ULQW��ORFNXS�RQ�QXOO�UHFRUGV�DQG�LW�QRZ�DOZD\V�FORVHV�ILOHV���IL[HG�D�EXJ�RI�XQNQRZQ�HIIHFWV�LQ�ILOH�FRS\�
LPSURYHG� SULQWHU� FRGHV� HQWU\� ��� GLJLW� FRGHV��� KLJK�&58� +RUL]RQ� FDUGV� DUH� VXSSRUWHG� H[FHSW� IRU
LQLWLDOL]DWLRQ�GXULQJ�'LVN�&RS\��DQG�DOO�''�RSHUDWLRQV�ZLWK�0\DUF�GLVN�FRQWUROOHUV�DUH�DW����VHFWRUV�SHU
WUDFN�LQ�HLWKHU�66�RU�'6��7KH�SURJUDP�KDV�EHHQ�VKRUWHQHG�VOLJKWO\�ZLWKRXW�FKDQJH�WR�LWV�VWUXFWXUH��DQG
�FWUO�&!�DGGHG�DV�DOWHUQDWLYH�WR��IFWQ��!�

�:$51,1*��:LWK�D�0\DUF�GLVN�FRQWUROOHU�SUHVHQW�DQ\�RSHUDWLRQ�LQYROYLQJ�IRUPDWWLQJ�DW�GRXEOH
GHQVLW\��,QLWLDOL]H�RU�'LVN&RS\��ZLOO�JR�GLUHFWO\�WR�WKH�SK\VLFDO�GLVN���WR���DQG�IRUPDW�WKDW��LJQRULQJ�DQ\
5$0GLVN�HPXODWLRQV��EXW�WKH�GLVN�KHDGHU�VHFWRUV�ZLOO�EH�ZULWWHQ�WR�WKH�HPXODWLQJ�GLVN�LI�DQ\�

7KH�RSWLRQ�WR�UHORDG�)XQQHOZHE�ILUVW�DVNV�IRU�SULPDU\�DQG�VHFRQGDU\�GULYHV�ZLWK�WKH�RQHV�DW�HQWU\�DV
GHIDXOW��DQG�WKHQ�WULHV�WR�ORDG�WKH�):�ILOH�RU�HOVH�87,/��IURP�WKH�VHFRQGDU\�GULYH��,I�QHLWKHU�RI�WKHVH�ILOHV
LV�IRXQG�WKHQ�LW�ZLOO�XVH�;%�/2$'�LQ�WKH�SULPDU\�GULYH�DV�LWV�VRXUFH�RI�WKH�)XQQHOZHE�FRGH��7KLV�DOORZV
XVH�RI�;%�ZLWK�VWDQGDUG�7,�:ULWHU�IXQFWLRQV�DQG�'0������ZLWKRXW�87,/��RQ�WKH�GLVN�

7KH�SURJUDP�ILOHV�KDYH�EHHQ�UHQDPHG�0*�0+�WR�DYRLG�FRQIXVLRQ�ZLWK�WKH�RULJLQDOV��6DYLQJ�GHWDLOV�WR�GLVN
IURP�'0������ZLOO�JR�WR�WKH�)XQQHOZHE�ERRW�GULYH��DQG�GHIDXOWV� WR�GULYH���� LI�0*�0+�DUH� ORDGHG
RWKHUZLVH��7KLV�GHIDXOW�PD\�EH�PRGLILHG�ZLWK�'3DWFK�LQ�WKH�ILOHQDPH�MXVW�DIWHU�WKH�VWDUW�RI�WKH�0*�ILOH�

����F�&RPSLOHU�LQWHUIDFH�&3

&OLQW�3XOOH\
V�9Q�����F���FRPSLOHU�ILOHV�&��&�'�(�PD\�EH�ORDGHG�GLUHFWO\�DV�2SWLRQ���SURJUDP�ILOHV��)LOH
&3�EULQJV�XVHU�FRQYHQLHQFH�LQ�ZRUNLQJ�ZLWK�F���FORVHU�WR�)XQQHOZHE�VWDQGDUGV���,QVWHDG�RI�ORDGLQJ�F��
GLUHFWO\��ORDG�&3�DV�D�2SWLRQ���SURJUDP�ILOH��DQG�LW�ZLOO�WKHQ�ORDG�&��&�'�(�IURP�WKH�VDPH�GLVN�GULYH��7KH
UHWXUQ�IURP�F���UHORDGV�):�RU�87,/��IURP�WKH�(�$�VLGH�ERRW�GULYH�DQG�SUHVHUYHV�WKH�PDLOER[�ILOHQDPH�
,I�QR�ILOHQDPH�ZDV�LQLWLDOO\�SUHVHQW��WKH�F���VRXUFH�FRGH�ILOHQDPH�LV�LQVWDOOHG�

����6DYH�XWLOLWLHV�)06$9(�):6$9(

7KH�(�$�6$9(�XWLOLW\�ORDGV�DV�DEVROXWH�FRGH�LQ�ORZ�PHPRU\��)XQQHOZHE�LV�FRPSDWLEOH�ZLWK�6$9(��EXW
GRHV�WDNH�XS� LWV�RZQ��.�VKDUH�RI�KLJK�PHPRU\��VR�WKH�)06$9(�XWLOLW\�KDV�EHHQ�SUHSDUHG�WR�DOORZ
6$9(LQJ�RI�REMHFW�ILOHV�ORDGHG�E\�)XQQHOZHE��LQFOXGLQJ�LQWR�ORZ�PHPRU\��5HIHU�WR�WKH�(�$�PDQXDO�IRU
JHQHUDO�LQIRUPDWLRQ�

)06$9(�DQG�):6$9(�ORDG�DV�DEVROXWH�FRGH�RYHUOD\LQJ�WKH�)XQQHOZHE��8/��V\VWHP�DUHD��7KH�VWDUW�DQG
ILUVW�H[HFXWDEOH�LQVWUXFWLRQ�VKRXOG�EH�'()HG�ZLWK�6),567�DQG�WKH�ODVW�DGGUHVV�'()HG�E\�6/$67��6HOHFW
HQWU\�SRLQW�6$9(�DQG�HQWHU�WKH�6$9(�ILOHQDPH��):6$9(��DOVR�SURYLGHG��GRHV�QRW�UHFRJQL]H�/RZ�/RDG
EXW�ZLOO�DFFHSW�&6���DV�D�ILOHQDPH�DQG�KDV�D�/6$9(�HQWU\�SRLQW�IRU�ORQJHU�WKDQ�VWDQGDUG�ILOHV��7KH
)XQQHOZHE�ORDGHU�ZLOO�DFFHSW�SURJUDP�ILOHV�XS�WR�!��'��E\WHV�ORQJ�
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,I�WKH�/RDGHU�KDV�SODFHG�ILOHV�VR�WKDW�6),567�LV�LQ�KL�PHP�DQG�6/$67�LV�LQ�ORZ�PHPRU\��)06$9(�ZLOO
6$9(�KLJK�PHPRU\�IURP�6),567�WR�WKH�))$+0�LQGLFDWHG�E\�WKH�/RDGHU�DW�87/7$%���DQG�WKHQ
SURFHHG�WR�6$9(�ORZ�PHPRU\�IURP�!������DERYH�WKH�(�$�XWLOLWLHV��WR�WKH�))$/0��7KH�XWLOLWLHV�DUH�QRW
LQFOXGHG�VR�WKDW�WKH�ILOHV�ZLOO�UHPDLQ�FRPSDWLEOH�ZLWK�)XQQHOZHE�LI�UHORDGHG�XQGHU�D�GLIIHUHQW�PRGXOH�

:KHQ�XVHG�ZLWK�/RZ�/RDGHG��2SW����ILOHV��)06$9(�VDYHV�LWV�ILUVW�PRGXOH�IURP�ORZ�PHP�IURP�6),567
WR�WKH�WRS�RI�OR�PHP��QRPLQDOO\�!�))$��DW�87/7$%�����DQG�WKHQ�IURP�KL�PHP�IURP�!$����WR�6/$67�
,I�6),567�DQG�6/$67�ERWK�SRLQW�WR�WKH�VDPH�VHJPHQW�WKH�6$9(�LV�QRUPDO��8VH�(�$�6$9(�IRU�DGGUHVVHV
LQ�WKH�!�����WR�!�����FDUWULGJH�VSDFH�

7KH�0(06$9�HQWU\�SRLQW�DOORZV�GLUHFW�HQWU\�RI�KH[�DGGUHVV�OLPLWV�IRU�WKH�PHPRU\�EORFN�WR�EH�6$9(G�
7KH�VHFRQG�HQWU\�LV�WKH�DGGUHVV�RI�WKH�ODVW�ZRUG��LQFOXVLYH��WR�EH�VDYHG��0(06$9�LJQRUHV�6),567�DQG
6/$67�EXW� WKHVH�PXVW�KDYH�EHHQ�'()HG��SHUKDSV�E\�D�GXPP\�REMHFW� ILOH�� IRU� FRUUHFW�/2$'�581
RSHUDWLRQ�

)06$9(�LQGLFDWHV�WKH�DFWXDO�OHQJWK�RI�WKH�PHPRU\�EORFN�VDYHG�LQ�HDFK�ILOH�LQ�WKH�VHFRQG�ZRUG�RI�WKH
KHDGHU�EORFN��WR�D�PD[LPXP�RI�!�))$�LQ�HDFK�ILOH��7KH�7,�(�$�6$9(�XWLOLW\��DPRQJVW�LWV�RWKHU�OLWWOH
IRLEOHV��DGGV�D�IXUWKHU���E\WHV��EXW�WKH�SURJUDP�ILOH�ORDGHU�LQ�WKH�(�$�PRGXOH�EHOLHYHV�WKH�E\WH�FRXQW�LQ
WKH�KHDGHU��,Q�QRUPDO�XVDJH�WKH�H[WUD���E\WHV��IDOVHO\�LQGLFDWHG�E\�(�$�6$9(��DV�UHDG�LQ�IURP�9'3�WR�&38
5$0�GR�QRW�FDXVH�DQ\�SUREOHPV��)06$9(�ILOHV�ZLOO�RI�FRXUVH�QRW�FDXVH�DQ\�SUREOHPV�XQOHVV�SHUKDSV�D
ORDGHU�LQFRPSDWLEOH�ZLWK�(�$�LV�XVHG�

����%DVLF�ORDGHU�/'):

/'):�LV�DQ�DX[LOLDU\�ORDG�SURJUDP�LQ�WKH�IRUP�RI�DQ�DXWRVWDUWLQJ�REMHFW�ILOH�ZKLFK�PD\�EH�H[HFXWHG�IURP
(�$��0LQLPHP�%DVLFV��0\DUF�;%,,�E\�&$//�/2$'��������(�$�/RDG�	�5XQ��RU�PRVW�RWKHU�REMHFW�ILOH�ORDGHUV
VXFK�DV�FRPH�ZLWK�0\DUF�RU�&RU&RPS�GLVN�FRQWUROOHUV��,W�PD\�EH�NHSW�LQ�0LQLPHP�FDUWULGJH�5$0�LI�\RX
IROORZ�WKH�00�LQVWUXFWLRQV�IRU�IRUFLQJ�LW�WR�ORDG�WKHUH��7KH�581�QDPH�LV�/'):�

����8VHU�/LVW�8/

:ULWLQJ�LQ�RI�WKH���XVHU�VHOHFWDEOH�RSWLRQV�LV�GRQH�ZLWK�WKH�&)�&*�LQVWDOOHU�SURJUDP��7KHUH�LV�QR�HQWU\
FRUUHVSRQGLQJ�WR�����&57�520!����ZKLFK�ORRNV�IRU�D�FDUWULGJH�520�KHDGHU�DW�!�����DQG�����H[HFXWHV
WKH�ILUVW�SURJUDP�OLVWHG�WKHUH�DQG�����WKH�VHFRQG��7KLV�PD\�EH�KDQG\�IRU�RZQHUV�RI�9Q�����FRQVROHV�ZKR
KDYH�GLVN�FRQWUROOHUV�WKDW�ZLOO�ORDG�)XQQHOZHE�

5HPHPEHU�WKDW�8/�LV�D�QRUPDOO\�H[HFXWLQJ�2SWLRQ���3URJUDP�ILOH�DQG�GLIIHUHQW�8/�ILOHV�FDQ�EH�FKDLQHG
E\�VSHFLI\LQJ�WKHP�LQ�D�8/�W\SH�RI�ILOH��-XVW�UHPHPEHU�WR�DYRLG�ILOH�QDPH�FODVKHV��)LOH�'6�LV�D�8/�W\SH�ILOH
FROOHFWLQJ�YDULRXV�GLVN�XWLOLWLHV�WRJHWKHU�IRU�2SW���
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����&DUWULGJH�5$0�ORDGHU�&7�5$0

2EMHFW�ILOH�&7�5$0�LV�XVHG�WR�VWRUH�)XQQHOZHE�LQ�!�������!�����FDUWULGJH�5$0��LI�SUHVHQW��VR�WKDW�LW
FRPHV�XS�DV�D�VHOHFWLRQ�DIWHU�WKH�WLWOH�VFUHHQ��QRW�RQ�9����FRQVROHV�RU�LQ�WKH�SUHVHQFH�RI�0\DUF����.�26��
7KH�FRGH�SURGXFHG�LV�520DEOH��/RDG�)XQQHOZHE�DQG�WKHQ�ORDG�&7�5$0�DV�D�8WLOLW\�/RDG���5XQ�RSWLRQ�
)XQQHOZHE�LV�ORDGHG�LQWR�KL�PHP�RQ�VHOHFWLRQ�

����%DWFK�)LOH�/RDGHU�6/

6/�ORDGV�D�OLVW�RI�XS�WR����REMHFW�ILOHV�VSHFLILHG�LQ�D�'9����VFULSW�ILOH��:KHQ�6/�LV�ORDGHG�DV�2SWLRQ��
6&5,37/2$'(5�LW�ZLOO�SURPSW�IRU�HQWU\�RI�D�VFULSW�ILOH�QDPH��EXW�ZKHQ�D�8VHU�/LVW�HQWU\�RI�6FULSW�/RDG
W\SH�LV�VHOHFWHG��6/�ZLOO�MXVW�ORDG�DQG�SURFHVV�WKH�VFULSW�ILOH�VSHFLILHG��)LOH�6$9,7�LV�D�VLPSOH�H[DPSOH�WKDW
VKRZV�KRZ�WR�HOLPLQDWH�VRPH�RI�WKH�WHGLXP�LQ�SUHSDUDWLRQ�RI�(�$�6$9(�ILOHV��,W�LV�SRVVLEOH�WR�ORDG�DQ\
FRPELQDWLRQ�RI�UHORFDWDEOH�REMHFW�ILOHV�WKDW�(�$�ZLOO�ORDG�

&$87,21������,I�WKH�FROOHFWLRQ�RI�ILOHV�LV�VXFK�WKDW�)XQQHOZHE�LV�RYHUZULWWHQ��WKHQ�UHWXUQ�VKRXOG�EH�WR�WKH
7LWOH�6FUHHQ��(YHQ� LI�)XQQHOZHE� LV�XQPROHVWHG�� LI� ILOHV� ORDG�DERYH�!&(���WKHQ���5(6(7�VKRXOG�EH
LQYRNHG�RQ�UHWXUQ�WR�)XQQHOZHE�EHIRUH�XVLQJ�$,'�IRU�4'�DV�6/�GRHV�QRW�UHVHW�WKH� IODJ� IRU�4'�IRU
FRQYHQLHQFH�LQ�/2$'�HUURU�FRQGLWLRQV��F���XVHUV�EHZDUH��

&RPPHQW� OLQHV� LQ� D� 6FULSW� VWDUW�ZLWK� DQ� DVWHULVN� LQ� WKH� ILUVW� FROXPQ� DQG� EODQN� OLQHV� DUH� LJQRUHG�
&RPPHQWV�PD\�DOVR�IROORZ�HQWULHV�H[FHSW�DV�QRWHG��'HWDLOV�RI�WKH�ORDG�SURFHVV�DUH�FRQWUROOHG�E\�GLUHFWLYHV�
7KHVH�IDOO�LQWR�VHYHUDO�FODVVHV��VRPH�LOOXVWUDWHG�LQ�6$9,7�

�D��)LOH�VSHFLILFDWLRQ

),/(��'6.�[[�����)ROORZHG�E\�D�ILOHQDPH�LQ�TXRWHV��VLQJOH�RU�GRXEOH��),/(�VSHFLILHV�RQH�RI�WKH�ILOHV�WR�EH
ORDGHG��1R�VSDFHV�DUH�DOORZHG�EHWZHHQ�WKH�TXRWHV�

/$67����,QGLFDWHV�WKH�HQG�RI�WKH�VFULSW�WR�EH�SDUVHG�E\�6/��,I�LW�LV�IROORZHG�RQ�LWV�OLQH�E\�WH[W��WKH�ILUVW��
FKDUDFWHUV�ZLOO�EH�UHDG�DV�D�OLQN�QDPH�IRU�581QLQJ�WKH�SURJUDPV��,I�WKH�HQG�RI�WKH�VFULSW�LV�UHDFKHG�EHIRUH
D�/$67�GLUHFWLYH�LV�IRXQG��DQ�HUURU�LV�LVVXHG�

�E��/RDGHU�FRQWURO

$872����,I�$872PDWLF�UXQQLQJ�LV�VSHFLILHG�WKH�OLQN�QDPH�VSHFLILHG�RQ�WKH�/$67�GLUHFWLYH�ZLOO�EH�XVHG
WR�DXWRVWDUW�WKH�SURJUDPV��7KH�GHIDXOW��ZLWK�QR�$872�RU�$//0�GLUHFWLYH��VWRSV�IRU�HGLWLQJ�RI�WKH�OLQN
QDPH�

,$2)����,�QWHUQDO��$�XWRVWDUW��2)I�FDQFHOV�LQWHUQDO�DXWRVWDUWLQJ�RI�REMHFW�ILOHV��OLNH�2SWLRQ����

/:/'����/R:/RD'HU�VHWV�XS�WKH�ORDG�FRQGLWLRQV�DV�IRU�/RZ�/RDGHU��2SWLRQ���RI�WKH�/RDGHUV�VFUHHQ���)LOH
//�LV�ORDGHG�IURP�WKH�ERRW�GLVN�DIWHU�WKH�6FULSW�ILOH�KDV�EHHQ�UHDG�EXW�EHIRUH�REMHFW�ILOH�ORDGLQJ�EHJLQV��,W
VKRXOG�EH�LVVXHG�DW�WKH�VWDUW�RI�D�6FULSW�DQG�RYHU�ULGHV�$//0�
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�F��'LVN�VRXUFH�FRQWURO

7KHVH�GLUHFWLYHV�FRQWURO�WKH�DVVXPHG�VRXUFH�RI�WKH�REMHFW�ILOHV��(DFK�UHPDLQV�LQ�IRUFH�XQWLO�XSGDWHG�E\
DQRWKHU��7KH�ILOHQDPHV�ZULWWHQ�WR�WKH�VFUHHQ�KDYH�EHHQ�PRGLILHG�E\�WKH�GLUHFWLYH�LQ�IRUFH��8QDGRUQHG
%227�LV�WKH�GHIDXOW��%227�UHIHUV�WR�GULYHV�HVWDEOLVKHG�E\�&)�&*�RU�DW�ERRW�WLPH��ZKLOH�),1'�DOORZV�IRU
DUELWUDU\�VSHFLILFDWLRQ�

%227����6/�ORRNV�IRU�ILOHV�IROORZLQJ�WKLV�GLUHFWLYH�RQ�WKH�)XQQHOZHE�ERRW�GLVN��)LOHQDPHV�PXVW�EH�RI�WKH
IRUP�'6.[��VR�WKDW�WKH�ERRW�GULYH�QXPEHU�PD\�EH�ZULWWHQ�RYHU�WKH��[���,I�%227�LV�IROORZHG�E\�WKH�VLQJOH
OHWWHU�3��6��RU�8�WKH�SULPDU\��VHFRQGDU\��RU�XWLOLW\�GULYH�UHVSHFWLYHO\�LV�XVHG�

),1'����),/(�QDPHV�IROORZLQJ�WKLV�GLUHFWLYH�DUH�ORDGHG�H[DFWO\�DV�VSHFLILHG��8VH�IRU�5$0GLVN��5'���RU
YROXPH�SDWKQDPH�DFFHVV��$�VLPSOH�),1'�PD\�QRW�EH�IROORZHG�E\�D�FRPPHQW��,I�WKH�),1'�GLUHFWLYH�LV
IROORZHG�E\�D�VLQJOH�FKDUDFWHU��WKLV�LV�XVHG�DV�WKH�GULYH�QXPEHU�LQ�WKH�'6.[��IRUP�

�G��0HPRU\�&RQWURO

$//0����$//�0�HPRU\��VHWV�WKH�/)+0�PHPRU\�SRLQWHU�WR�WKH�VWDQGDUG�(�$�YDOXH�!))'���2QFH�VHW�LW
FDQQRW�EH�UHYRNHG��,W�DOVR�VHWV�$872�DQG�D�OLQN�QDPH�PXVW�EH�VSHFLILHG�RQ�/$67�RU�DQ�HUURU�ZLOO�EH
FDOOHG��5HWXUQV�DUH�DGMXVWHG�WR�EH�WR�WKH�WLWOH�VFUHHQ�

�����/RZ�PHPRU\�ORDGHU�//

6RPH�ZHOO�NQRZQ�XWLOLWLHV�IRU�WKH�7,�����$��VXFK�DV�WKH�(GLWRU�DQG�$VVHPEOHU�RFFXS\�ORZ�PHPRU\�DQG
XVH�KLJK�PHPRU\�IRU�H[WUD�FRGH��EXW�PRVWO\�DV�D�VLQJOH�ODUJH�GDWD�VWRUDJH�DUHD��7KH�RQO\�ZD\�WKDW�7,
SURYLGHG�IRU�XVHUV�WR�ORDG�VXFK�ILOHV�LQ�REMHFW�IRUPDW�ZDV�0LQLPHP��DQG�QRZ�/RZ�ORDGHU�SURYLGHV�WKLV
IXQFWLRQ�IRU�JHQHUDO�XVH��ZLWK�DXWRPDWLF�UHFRJQLWLRQ�E\�)06$9(�

:KHQ�/2:�/2$'(5�LV�VHOHFWHG�IURP�WKH�/RDG�(QYLURQPHQW�VFUHHQ�RU�LV�VLJQDOHG�E\�WKH�/:/'�GLUHFWLYH
LQ�6FULSWORDG�WKH�//�ILOH�LV�ORDGHG��7KLV�SURYLGHV�DQ�DOWHUQDWH�VHW�RI�(�$�XWLOLWLHV�MXVW�EHORZ�WKH�)XQQHOZHE
SURJUDP�LQ�KLJK�PHPRU\��/RZ�PHPRU\�LV�QRZ�XVHG�DV�WKH�ILUVW�EORFN�IRU�ORDGLQJ�UHORFDWDEOH�REMHFW�ILOHV
�RQO\��.�LV�DYDLODEOH�IRU�WKLV�EORFN���$OO�(�$�5()V�DUH�UHFRJQL]HG��EXW�(�$�XWLOLWLHV�5()HG�WKLV�ZD\�ZLOO
QRW�EH�DYDLODEOH�WR�SURJUDP�ILOH�ORDGV�RI�)06$9(G�YHUVLRQV��7KH�SUHGHILQHG�5()�'()�WDEOH�HQGV�DW
!(����DQG�QHZ�HQWULHV�EXLOG�GRZQ�IURP�WKHUH�
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�����$VVHPEO\�OLQH�ORFDWRU�/+

/,1(+817(5�LV�RQH�RI�RXU�ZRUNLQJ�WRROV�QRZ�PDGH�DYDLODEOH�IRU�)XQQHOZHE�XVHUV��WKRXJK�LW�FRXOG�ZHOO
VWDQG� FRPSDULVRQ� ZLWK�PDQ\� FRPPHUFLDO� SURJUDPV� RQ� LWV� RZQ�� ,I� \RX� ZULWH� VXEVWDQWLDO� DVVHPEO\
SURJUDPV�\RX�ZLOO�EH�DZDUH�RI�WKH�SUREOHPV�LQ�WUDFNLQJ�GRZQ�DVVHPEO\�HUURUV�WKURXJK�PXOWLSOH�&RS\
ILOHV��*HQHUDWLRQ�RI�/LVW�ILOHV�LV�ILQH��EXW�LPSUDFWLFDO�IRU�WKH�KRPH�FRPSXWHU�XVHU�

*LYH�/LQHKXQWHU�WKH�QDPH�RI�\RXU�PDVWHU�VRXUFH�ILOH�DQG�D�OLQH�QXPEHU�DQG�LW�ZLOO�ORFDWH�DQG�GLVSOD\�WKH
OLQH�LWVHOI��DQG�WKH�OLQH�QXPEHU�LQ��DQG�WKH�QDPH�RI�WKH�ILOH�LQ�ZKLFK�LW�LV�ORFDWHG��,W�ZLOO�FRQGXFW�D�VLPLODU
VHDUFK�IRU�D�VRXUFH�FRGH�ODEHO�LI�RQH�LV�HQWHUHG�LQVWHDG�RI�D�QXPEHU��7KH�VHDUFK�VWDUWV�DXWRPDWLFDOO\�ZKHQ
��GLJLWV�RI�OLQH�QXPEHU�RU���FKDUDFWHUV�RI�ODEHO�KDYH�EHHQ�HQWHUHG��RU�HOVH�ZLWK�WKH��HQWHU!�NH\��([LW�IURP
WKH�SURJUDP�LV�E\�WKH��FWUO� !�NH\�

�����;%�)257+�/RDGHU�;%�7+/'

7KLV�SURJUDP�DOORZV�WKH�VWDQGDUG�7,�)257+�GLVN�WR�EH�ORDGHG�E\�7,�;%��,W�ZRUNV�RQO\�ZLWK�WKH�;%�DQG
(�$�PRGXOHV��DQG�LWV�SULPDU\�XVH�ZRXOG�EH�IURP�WKH�;%�8VHU�/LVW�
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Disk 61. Contents of file LDSR/S

*  LDSR/S source file
*  See FWDOC/UTIL for details

CRUBAS EQU  >0     CRU base for DSR
CRUDAT EQU  >0     MSB is byte for LDCR

       REF  UTLTAB

CRUSET EQU  $
       LI   R0,UTLTAB  Find position
       MOV  R0,R0      Where am I ?
       JGT  EXIT       Not for lo-mem
       AI   R0,>1A     Advance to CRU base flag
       LI   R1,CRUBAS  Load value
       MOV  R1,*R0+    Put in place
       LI   R1,CRUDAT  Byte for LDCR
       MOV  R1,*R0     Put in place
EXIT   RT              Slip back unnoticed

       END  CRUSET
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'LVN�����&RQWHQWV�RI�ILOH�/*(1�6

*  LGEN/S
*  ~~~~~~
*  XB LOAD PROGRAM GENERATOR
*  A Funnelweb FARM UTILITY
*  -------------------------
*
*  INSTRUCTIONS
*  ~~~~~~~~~~~~
*
*  Bring up Replace String (RS)
*
*  Enter /XXXX/yyyy/ where yyyy
*   is the 4 digit hex address
*   for the start of the assembly
*   language area
*
*  SaveFile to disk under working
*   file name LG/S and assemble
*   with R option only as file LG
*
*  Clear out top of hi-mem above
*   DEBUG (optional) and QUIT
*   directly (not by .Q)
*
*  NEW out XB
*
*  RUN the following program
*
*   100 CALL INIT :: CALL LOAD
*   ("LG"):: CALL LINK("START")
*
*  SAVE to disk
*
*  OLD to check SIZE and fill
*   with machine code routine
*
*  Do NOT RESequence directly
*
*  Always acknowledge origin
*   of this program.

       IDT  'LOADGEN'

LNTAB  EQU  >XXXX->56

       DEF  START

A      DATA >0064        Line #100
       DATA LNTAB+5      Pointer to line
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       BYTE >51          Length byte for XB line
       BYTE >83          XB ! token

       TEXT 'FUNNELWEB FARM TEMPLATE'
       TEXT 'AVAILABLE ADDRESSES ABOVE XB'
       TEXT '~~~~  >XXXX  TO  >FFD7  ~~~~'
       BYTE 0
B      EQU  $
       EVEN
       DATA >0,>0,>0,>0  Make end obvious
C      EQU  $

START  EQU  $
       LI   R0,LNTAB     Set XB's pointers
       MOV  R0,@>8330    Start of line # table
       MOV  R0,@>832E    Start of line # table
       AI   R0,3
       MOV  R0,@>8332    End of line # table

       LI   R0,A         Write to place
       LI   R1,LNTAB
MV1    MOVB *R0+,*R1+
       CI   R0,C
       JL   MV1
       MOVB @B,@>837C    Clear GPL status
       RT                Return to XB

       END
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Disk 61. Contents of file SAVIT

*  Script-Load example for
*   preparation of SAVE files.
*  Use your own object file name
*   and E/A SAVE if desired.

       AUTO
       BOOT U
       FILE "DSK1.OBJFIL"
       BOOT S
       FILE "DSK1.FMSAVE"
       LAST SAVE
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Disk 62. RLE Pictures #1

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

$�JHQHUDO�FROOHFWLRQ�RI�SLFWXUHV�IRU�XVH�ZLWK�WKH�5/(�JUDSKLFV�V\VWHP��GLVN������

dskdir. v2.0. 12-dec-96
Disk name               = PICS     
Sectors total           = 360
Sectors used            = 350
Sectors available       = 8
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >008 BAMBI_P      25 PROGRAM    Y >0b0 024
002 >009 BASKET_P     25 PROGRAM    Y >0c8 024
003 >00a CARTUN_P     25 PROGRAM    Y >0e0 024
004 >00b CLOWNS_P     25 PROGRAM    Y >0f8 024
005 >00e ENTERP_P     25 PROGRAM    Y >140 024
006 >00c HOWDY_P      25 PROGRAM    Y >110 024
007 >00d NEEDLE_P     25 PROGRAM    Y >128 024
008 >00f NUDE3_P      25 PROGRAM    Y >158 016 >010 008
009 >002 SCROOG_P     25 PROGRAM    Y >020 024
010 >003 SHELLS_P     25 PROGRAM    Y >038 024
011 >006 SPCWLK_P     25 PROGRAM    Y >080 024
012 >004 SPRING_P     25 PROGRAM    Y >050 024
013 >005 TIGER_P      25 PROGRAM    Y >068 024
014 >007 UWATER_P     25 PROGRAM    Y >098 024
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ENTERP_P

BAMBI_P BASKET_P CARTUN_P

CLOWNS_P HOWDY_P

NEEDLE_P NUDE3_P SCROOG_P

Disk 62. Contents of files (graphics)
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SHELLS_P SPCWLK_P SPRING_P

TIGER_P UWATER_P
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Disk 63. RLE Pictures #2, Famous Lo gos

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

,QFOXGHV�&RNH��&RUYHWWH��7KH�:DOO��5RFN\�+RUURU��0DF�LQWRVK���0LGGOH�(DUWK��DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = RLE      
Sectors total           = 360
Sectors used            = 353
Sectors available       = 5
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01a -README       3 DIS/VAR 80   >01b 002
002 >005 ABCNEW_P     25 PROGRAM    Y >06a 024
003 >002 BAMBI_P      25 PROGRAM    Y >022 024
004 >003 COKE_P       25 PROGRAM    Y >03a 024
005 >004 CORVET_P     25 PROGRAM    Y >052 024
006 >00b DROP_P       25 PROGRAM    Y >0fa 024
007 >006 FERRI_P      25 PROGRAM    Y >082 024
008 >00f GATOR_P      25 PROGRAM    Y >15a 014 >010 010
009 >009 LEDZEP_P     25 PROGRAM    Y >0ca 024
010 >00c M-EARTH_P    25 PROGRAM    Y >112 024
011 >00a MAC_P        25 PROGRAM    Y >0e2 024
012 >00d PAGODA_P     25 PROGRAM    Y >12a 024
013 >007 PIRATE_P     25 PROGRAM    Y >09a 024
014 >00e ROCKY-H_P    25 PROGRAM    Y >142 024
015 >008 THE-WALL_P   25 PROGRAM    Y >0b2 024
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Disk 63. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�GRPDLQ�VRIWZDUH�GLVN

5/(�3LFWXUHV

7KLV�GLVN�FRQWDLQV�D�FROOHFWLRQ�RI�JUDSKLF�SLFWXUHV�VWRUHG�LQ�7,�$UWLVW�IRUPDW��7KH\�PD\�EH�ORDGHG�DQG
SULQWHG�ZLWK�WKH�0$;5/(�SURJUDP�E\�7UDYLV�:DWIRUG��DYDLODEOH�IURP�WKH�%&6�OLEUDU\��7KH\�PD\�DOVR
EH�ORDGHG��HGLWHG��DQG�SULQWHG�XVLQJ�7,�$UWLVW��D�FRPPHUFLDO�SURJUDP��7KHVH�SLFWXUHV�ZHUH�SURYLGHG�E\
%DUU\�7UDYHU�YLD�D�VSHFLDO�LQWHUHVW�JURXS�RQ�&RPSX6HUYH�
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ABCNEW_P BAMBI_P COKE_P

CORVET_P DROP_P FERRI_P

GATOR_P LEDZEP_P M-EARTH_P

Disk 63. Contents of files (graphics)
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MAC_P PAGODA_P PIRATE_P

ROCKY-H THE-WALL_P
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Disk 64. RLE Pictures #3, Space and Science Fiction

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

,QFOXGHV�WKH�(QWHUSULVH��VSDFH�VKXWWOH��6WDU�:DUV��'U��:KR��DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = RLE      
Sectors total           = 360
Sectors used            = 353
Sectors available       = 5
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01a -README       3 DIS/VAR 80   >01b 002
002 >002 ASTRO_P      25 PROGRAM      >022 024
003 >00c DALEK_P      25 PROGRAM    Y >112 024
004 >003 ENTERP_P     25 PROGRAM    Y >03a 024
005 >00e EVILF_P      25 PROGRAM    Y >142 024
006 >00f SEER_P       25 PROGRAM    Y >15a 014 >010 010
007 >004 SHUTTLE1_P   25 PROGRAM    Y >052 024
008 >005 SHUTTLE2_P   25 PROGRAM    Y >06a 024
009 >006 STAR1_P      25 PROGRAM    Y >082 024
010 >007 STAR2_P      25 PROGRAM    Y >09a 024
011 >008 STAR3_P      25 PROGRAM    Y >0b2 024
012 >009 STAR4_P      25 PROGRAM    Y >0ca 024
013 >00a STWAR_P      25 PROGRAM    Y >0e2 024
014 >00d UHURA_P      25 PROGRAM    Y >12a 024
015 >00b WOOKIE_P     25 PROGRAM    Y >0fa 024
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Disk 64. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�GRPDLQ�VRIWZDUH�GLVN

5/(�3LFWXUHV

7KLV�GLVN�FRQWDLQV�D�FROOHFWLRQ�RI�JUDSKLF�SLFWXUHV�VWRUHG�LQ�7,�$UWLVW�IRUPDW��7KH\�PD\�EH�ORDGHG�DQG
SULQWHG�ZLWK�WKH�0$;5/(�SURJUDP�E\�7UDYLV�:DWIRUG��DYDLODEOH�IURP�WKH�%&6�OLEUDU\��7KH\�PD\�DOVR
EH�ORDGHG��HGLWHG��DQG�SULQWHG�XVLQJ�7,�$UWLVW��D�FRPPHUFLDO�SURJUDP��7KHVH�SLFWXUHV�ZHUH�SURYLGHG�E\
%DUU\�7UDYHU�YLD�D�VSHFLDO�LQWHUHVW�JURXS�RQ�&RPSX6HUYH�
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ASTRO_P DALEK_P ENTERP_P

EVILF_P SEER_P SHUTTLE1_P

SHUTTLE2_P STAR1_P STAR2_P

Disk 64. Contents of files (graphics)
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STAR3_P STAR4_P STWAR_P

UHURA_P WOOKIE_P
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Disk 65. RLE Pictures #4, Famous Folks

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

,QFOXGHV�%XJV�%XQQ\��'UDFXOD��:DLW�'LVQH\��URFN�VWDUV��DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = RLE      
Sectors total           = 360
Sectors used            = 353
Sectors available       = 5
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01a -README       3 DIS/VAR 80   >01b 002
002 >00d ABBOTT+C_P   25 PROGRAM    Y >12a 024
003 >002 BUGSBUN_P    25 PROGRAM    Y >022 024
004 >003 CHRISTI_P    25 PROGRAM    Y >03a 024
005 >004 CINDI_P      25 PROGRAM    Y >052 024
006 >00f DISNEY_P     25 PROGRAM    Y >15a 014 >010 010
007 >005 DR-WHO_P     25 PROGRAM    Y >06a 024
008 >006 DRACULA_P    25 PROGRAM    Y >082 024
009 >007 GOSTBUST_P   25 PROGRAM    Y >09a 024
010 >008 HOWDY_P      25 PROGRAM    Y >0b2 024
011 >009 INDIAN_P     25 PROGRAM    Y >0ca 024
012 >00a MERLIN_P     25 PROGRAM    Y >0e2 024
013 >00b RODNEY_P     25 PROGRAM    Y >0fa 024
014 >00c SGTMAJ_P     25 PROGRAM    Y >112 024
015 >00e TINA_P       25 PROGRAM    Y >142 024
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Disk 65. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�GRPDLQ�VRIWZDUH�GLVN

5/(�3LFWXUHV

7KLV�GLVN�FRQWDLQV�D�FROOHFWLRQ�RI�JUDSKLF�SLFWXUHV�VWRUHG�LQ�7,�$UWLVW�IRUPDW��7KH\�PD\�EH�ORDGHG�DQG
SULQWHG�ZLWK�WKH�0$;5/(�SURJUDP�E\�7UDYLV�:DWIRUG��DYDLODEOH�IURP�WKH�%&6�OLEUDU\��7KH\�PD\�DOVR
EH�ORDGHG��HGLWHG��DQG�SULQWHG�XVLQJ�7,�$UWLVW��D�FRPPHUFLDO�SURJUDP��7KHVH�SLFWXUHV�ZHUH�SURYLGHG�E\
%DUU\�7UDYHU�YLD�D�VSHFLDO�LQWHUHVW�JURXS�RQ�&RPSX6HUYH�



The Cyc: Boston Computer Society Software Library

883

ABBOTT+C_P
(actually Laurel and Hardy — Ed.)

BUGSBUN_P CHRISTI_P

CINDI_P DISNEY_P DR-WHO_P

DRACULA_P GOSTBUST_P HOWDY_P

Disk 65. Contents of files (graphics)
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INDIAN_P MERLIN_P RODNEY_P

SGTMAJ_P TINA_P
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Disk 66. Music Disk 3

9HUVLRQ� $XWKRU��7HUUHQFH�0XUSK\��RWKHUV
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

$QRWKHU�LQ�WKH�FROOHFWLRQ�RI�IDQWDVWLF�PXVLF�IRU�WKH�7,��,QFOXGHV���WK�6WUHHW�5DJ��$[HO�)��+DUULJDQ��)ODJ
'D\�DQG�-XO\��WK�E\�7HUUHQFH�0XUSK\��DQG�RQH�RI�WKH�EHVW�PXVLF�WXWRULDOV�DURXQG�

dskdir. v2.0. 12-dec-96
Disk name               = MUSIC-3  
Sectors total           = 360
Sectors used            = 357
Sectors available       = 1
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01f -README       5 DIS/VAR 80   >0a1 002 >00b 001 >020 001
002 >00d 12/ST/RAG    89 INT/VAR254 Y >0d4 088
003 >003 AXELF/NEW    56 INT/VAR254 Y >024 055
004 >00e BOJANGLES    43 PROGRAM    Y >12c 042
005 >004 FLAG/DAY      2 PROGRAM    Y >05b 001
006 >002 FLAGLDR       9 PROGRAM    Y >022 002 >05c 005 >005 001
007 >006 FLAGLPD      23 PROGRAM    Y >061 022
008 >00f HARRIGAN     34 PROGRAM    Y >156 018 >010 015
009 >007 JULY4        33 PROGRAM    Y >077 032
010 >008 JULY4LDR      5 DIS/FIX 80 Y >097 004
011 >009 JULY4LNK      2 PROGRAM    Y >09b 001
012 >00a JULY5         6 PROGRAM    Y >09c 005
013 >00c TEACH/MUS    50 INT/VAR254 Y >0a3 049
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Disk 66. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�GRPDLQ�VRIWZDUH�GLVN

(;7(1'('�%$6,&�352*5$06

���67�5$*
$�YHU\�FRPSOHWH�DQG�FRPSOH[�YHUVLRQ�RI�-RSOLQ
V�7ZHOIWK�6WUHHW�5DJ��E\�(GXD\�/��%RZPDQ�³�(G��

$;(/)
2QH�RI�WKH�XOWLPDWH�VRXQG�SURJUDPV�IRU�WKH�7,��<HV�,�NQRZ�WKHUH�LV�D�FRS\ULJKW�QRWLFH�EXW�WKH�DXWKRU
KLPVHOI�XSORDGHG�WKLV�WR�&RPSX6HUYH�IRU�WKH�7,�&RPPXQLW\�

%2-$1*/(6
$Q�DQLPDWHG�YHUVLRQ�RI�WKLV�VL[WLHV�WXQH�

+$55,*$1
$QRWKHU�DQLPDWHG�WXQH��/RWV�RI�IXQ�

-8/<�/1.
)/$*�'$<
7ZR�KROLGD\�WXQHV�ZLWK�ZRUGV�DQG�JUDSKLFV�E\�WKH�SUROLILF�7HUUHQFH�0XUSK\��:ULWWHQ�LQ������%DVLF��/RDGV
IURP�([WHQGHG�%$6,&���)L[�OLQH�����LQ�-8/<�/1.�WR�SRLQW�WR�'6.��-8/<�/'5�³�(G��

7($&+�086
2QH�RI�WKH�QLFHVW�LQWURGXFWLRQV�WR�FUHDWLQJ�PXVLF�DQG�VRXQG�HIIHFWV�RQ�WKH�7,�
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Disk 67. Music Disk 4

9HUVLRQ� $XWKRU��.HQ�*LOOLODQG��RWKHUV
5HTXLUHV��;% /DQJXDJH� 8SGDWHG����������

7ZR�IDQWDVWLFDOO\�ORQJ�VHOHFWLRQV�IURP�:DJQHU�2SHUD�E\�.HQ�*LOOLODQG�FRPSOHWH�ZLWK�FRORUIXO�JUDSKLFV�
7KH�SLQQDFOH�RI�PXVLFDO�DFKLHYHPHQW�RQ�WKH�7,��$OVR�WKURZQ�LQ�LV�D�XQLTXH�6FRWWLVK�$LU�

dskdir. v2.0. 12-dec-96
Disk name               = OPERA    
Sectors total           = 360
Sectors used            = 352
Sectors available       = 6
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >005 -README       4 DIS/VAR 80   >0cd 003
002 >009 6-RIBBONS    29 PROGRAM    Y >161 007 >00a 021
003 >003 SIEG-ART     39 PROGRAM    Y >046 038
004 >002 SIEG-LOAD    37 PROGRAM      >022 036
005 >004 SIEG-WORK    98 INT/VAR254 Y >06c 097
006 >006 TRIST        46 PROGRAM    Y >0d0 045
007 >008 TRIST2       99 INT/VAR254 Y >0ff 098
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Disk 67. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�GRPDLQ�VRIWZDUH�GLVN

7KLV�GLVN�FRQWDLQV�WKUHH�GLIIHUHQW�PXVLFDO�ZRUNV��7KH�ILUVW�WZR�DUH�SURJUDPPHG�E\�.HQ�*LOOLODQG��$OO
SURJUDPV�PD\�EH�UXQ�LQ�([WHQGHG�%$6,&��7KH�ILQDO�SURJUDP�LV�6L[�5LEERQV��ZKLFK�GRHVQ
W�ILW�ZLWK�WKH
WZR�RSHUDWLF�ZRUNV��EXW�WKHUH�ZDV�VRPH�VSDFH�OHIW�

6,(*�/2$'
6,(*�$57
6,(*�:25.
7KHVH�DUH�WKH�WKUHH�ILOHV�WKDW�PDNH�XS�WKH�DZDUG�ZLQQLQJ�6LHJIULHG�SURJUDP�

75,67$1
75,67$1�
7KHVH�WZR�SURJUDPV�PDNH�XS�WKH�LPSUHVVLYH�PXVLF�DQG�JUDSKLFV�H[SHULHQFH�WDNHQ�IURP�WKH�:DJQHU�RSHUD�

��5,%%216
7KLV�LV�MXVW�D�QLIW\�OLWWOH�6FRWWLVK�$LUH�WKDW�PDNHV�H[FHOOHQW�XVH�RI�WKH�7,
V�VRXQG�FDSDELOLWLHV�
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Disk 68. C Pro grams

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH��F�� 8SGDWHG����������

3URJUDPV�ZULWWHQ�LQ�F���FROOHFWHG�E\�&OLQW�3XOOH\��,QFOXGHV�DQ�DUFKLYHU��&�,QYDGHUV��7LF�7DF�7RH��JUDSKLFV
GHPRV�DQG�PRUH��&�VRXUFH�FRGH�WR�PRVW�SURJUDPV�LV�RQ�GLVN�

dskdir. v2.0. 12-dec-96
Disk name               = CLINT    
Sectors total           = 360
Sectors used            = 347
Sectors available       = 11
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00d -README       4 DIS/VAR 80   >0f9 002 >0fd 001
002 >002 AR1          33 PROGRAM    Y >022 032
003 >003 AR2          12 PROGRAM    Y >042 011
004 >004 AR;C         43 DIS/VAR 80 Y >04d 042
005 >005 AR;DOC       20 DIS/VAR 80 Y >077 019
006 >00f BITGRF;ARC   91 DIS/VAR 80 Y >108 090
007 >00c BOXDEM/C      7 DIS/VAR 80 Y >0f3 006
008 >009 BOXDEMO/C    10 DIS/VAR 80 Y >0ba 007 >0fb 002
009 >021 BOXES        14 DIS/FIX 80 Y >014 013
010 >006 CINVADER     33 PROGRAM    Y >08a 032
011 >007 CINVADES      4 PROGRAM    Y >0aa 003
012 >013 EXPLST;C     10 DIS/VAR 80 Y >162 006 >010 003
013 >008 GRFTST;C     14 DIS/VAR 80 Y >0ad 013
014 >00a TTT          30 DIS/FIX 80 Y >0c1 029
015 >00b TTT;C        22 DIS/VAR 80 Y >0de 021
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Disk 68. Contents of file -README

7KLV�LV�D�VHOHFWLRQ�RI�F�PDWHULDO�UHFHLYHG�IURP�&OLQW�3XOOH\�

���DU���DU��DUH�SURJUDP��DU�F�LV�F�FRGH��DQG�DU�GRF�LV�GRF�IRU�F�DUFKLYHU�SURJUDP

���ER[GHP�F��ER[GHPR�F�DUH�F�FRGH�IRU�ER[�GHPRV��ORDG�FILR��ER[HV��SULQWI�ZKHQ�\RX��ORDG���UXQ�

���WWW�LV�R�FRGH�DQG�WWW�F�F�FRGH�IRU���G�WLF�WDF�WRH

���FLQYDGHU�LV�JDPH�LQ�SURJ��IRUPDW

���H[SOLVW�F�LV�H[SDQGHG�OLVW�SURJUDP

���JUIWVW�F�LV�GHPR�RI�DOO�JUI��IXQFWLRQV

1�%��\RX�FDQQRW�UXQ�PHP�LPDJH�IRUPDW�RI�F�SURJUDPV�XVLQJ�)1/:575��PXVW�XVH�(�$���

GOP��'RQDOG�/��0DKOHU�³�(G��
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'LVN�����&RQWHQWV�RI�ILOH�$5&�&

/*
**   AR -- c99 Text File Archiver VERSION 1.2
**
**   Ar collects text files into a single archive file.
**   Files can be extracted, added, replaced or deleted.
**   A list of the archive contents can be generated.
**
**   Processing modes :
**
**   d  delete named files from the library.
**   p  print named, or all, files on stdout.
**   t  table of contents of named, or all, files to stdout.
**   u  update the archive by adding/replacing files
**       (used to create a new library).
**   x  extract named, or all, files.
**
**   Clear (function 4) terminates execution.
**
**   This program was given as a class assignment in the
**   Computer Science Department at the University of Arizona.
**   It was contributed by Ernest Payne.
**
**   c99 version adapted by Clint Pulley
**
**   Last edit  86/07/17  1850
*/
#include "dsk1.stdio"
#asm
 REF PRINTF,FPRINT
#endasm
#define NAMESIZE 25
#define MAXLINE  81
#define MAXFILES 20
#define HDR      ">>>"
char date[20];
char aname[NAMESIZE];
char wname[NAMESIZE];
char tname[]="dskn.wrk$";
char devname[]="dskn.";
char line[MAXLINE];
char fnbuf[200];     /* MAXFILES*10 */
int fnptr[MAXFILES];
int fstat[MAXFILES];
int nfiles;
int errchk;

main()
{ int cmd,i,first;
  *date=*aname=0;
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  tname[3]=' ';
  first=YES;
  while(1)
  { for (i=0 ; i<MAXFILES ; ++i) fstat[i]=0;
    nfiles=errchk=0;
    printf("\fc99 File Archiver v1.2\n\nDate : %s",date);
    printf("\nArchive Filename : %s\n",aname);
    printf("Work File Drive # : %c\n\n",tname[3]);
    if(first)
    { locate(3,8); gets(date);
      locate(4,20); gets(aname);
      if((tname[3]=getdn(5,21))==0)exit(0);
      first=NO;
    }
    puts("\n\nSelect mode :\n\nd Delete files\np Print files\nq Quit\n");
    puts("t Table of contents\nu Update/create archive\nx Extract files");
    puts("\n\nYour choice (dpqtux) : ");
    while(1)
    { cmd='P';
      switch(getchar() | 32)
      {
    case 'd': drop(aname);
              break;
    case 't': table(aname);
              break;
    case 'u': update(aname);
              break;
    case 'x': cmd='X';
    case 'p': extract(aname, cmd);
              break;
    case 'q': putchar('\n'); exit(0);
    default: putchar('\b \b'); continue;
      }
      break;
    }
    puts("\nPress any key to continue ");
    getchar();
  }
}
/* acopy - copy size characters from fpi to fpo
*/
acopy(fpi,fpo,size) int fpi, fpo,size;
{ int c;
  while(size-- > 0)
  { poll(YES);
    if((c = getc(fpi)) == EOF)
      break;
    putc(c,fpo);
  }
}
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/* addfile - add file "name" to archive
*/
addfile(name,fp) char *name; int fp;
{ int nfp;
  if((nfp = fopen(bldfn(name),"r")) == NULL)
  { printf("%s : can't open\n",wname);
    errchk = 1;
  }
  if (errchk == 0)
  { fprintf(fp,"%s %-10s %6d %s\n",HDR,name,fsize(nfp),date);
    fcopy(nfp,fp);
    fclose(nfp);
    printf( " copied new %s\n", name);
  }
}
/* amove - rewrite archive from workfile
*/
amove()
{ int file1,file2;
  if(errchk)
  { printf("fatal errors - archive not altered\n");
    fdelete(tname);
    exit(1);
  }
  file1=mustopen(tname,"r");
  file2=mustopen(aname,"w");
  puts("\n rewriting archive file\n");
  if(!fcopy(file1,file2))
  { printf("Error on archive file rewrite\n");
    printf("Updated archive is on%s\n",tname);
    exit(1);
  }
  fclose(file2);
  fdelete(tname);
}
/* atoi(s) - convert string to integer
*/
atoi(s)  char *s;
{ int sign,n;
  while(*s==' ')++s;
  sign=1;
  if(*s=='-') { sign=-1; ++s; }
  if(*s=='+') ++s;
  n=0;
  while((*s>='0')&(*s<='9')) n=10 * n + *(s++) - '0';
  return(sign*n);
}
/* cant - print file name and die
*/
cant(name) char *name;
{ printf("%s : can't open\n",name);
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  exit(1);
}
/* bldfn - build filename string
*/
bldfn(name) char *name;
{ strcpy(wname,devname);
  strcat(wname,name);
  return wname;
}
/* drop - delete files from archive
*/
drop(aname) char *aname;
{ int afp, tfp;
  getfns();
  if(nfiles <= 0) /* protect innocents  */
    error("delete by name only");
  afp = mustopen(aname,"r");
  tfp = mustopen(tname,"w");
  replace(afp,tfp,'d');
  notfound();
  fclose(afp);
  fclose(tfp);
  amove();
}
/* error - print message and die
*/
error(msg) char *msg;
{ printf("\nError - %s\n",msg);
  exit(1);
}
/* extract - extract files from archive
*/
extract(aname,cmd) char *aname; int cmd;
{ int afp, efp;
  char ename[NAMESIZE], in[MAXLINE];
  int size;
  putchar('\f');
  afp = mustopen(aname,"r");
  if(cmd == 'P') efp = getf("List","w");
  getfns();
  while((size = gethdr(afp,in,ename)) >= 0)
  if(!fmatch(ename, YES)) fskip(afp,size);
  else
  { if(cmd != 'P')
    { efp = fopen(bldfn(ename),"w");
      if(efp == NULL)
      { printf("%s : can't create\n",wname);
        errchk = 1;
        fskip(afp,size);
      }
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    }
    acopy(afp,efp,size);
    if(cmd == 'P')
      printf( "printed %s\n", ename);
    else
    { printf( "created %s\n", ename);
      fclose(efp);
    }
  }
  notfound();
  fclose(afp);
}
/* fcopy - copy file in to file out
*/
fcopy(in,out) int in, out;
{ while(fgets(line,MAXLINE,in))
  { poll(YES);
    if(!fputs(line,out))return 0;
  }
  return(1);
}
/* fmatch - check if name matches argument list
*/
fmatch(name, quit) char *name; int quit;
{ int i, done;
  char *fnp;
  if(nfiles <= 0) return(1);
  done = YES;
  for(i=0;i<nfiles;++i)
  { fnp = fnptr[i];
    if(strcmp(name,fnp) == 0)
    { fstat[i] = 1;
      strcpy(fnp,name);
      return(1);
    }
    if(fstat[i] == 0) done = NO;
  }
  if(quit & done) exit(0);
  return(0);
}
/* fsize - size of file in characters
*/
fsize(fp) int fp;
{ int i,j;
  i=0;
  do
  { if((j=fread(line,MAXLINE,fp))==ERR)break;
    i=i+j+1;
    poll(YES);
  }
  while(!feof(fp));
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  rewind(fp);
  return(i);
}
/* fskip - skip n characters on file fp
*/
fskip(fp,n) int fp, n;
{ int i;
  do
  { if((i=fread(line,MAXLINE,fp))==ERR)break;
    n=n-i-1;
  }
  while(n>0);
}
/* getdn - get a drive # */
getdn(r,c) int r,c;
{ while(1)
  { locate(r,c);
    gets(line);
    if(*line>='1' & *line<='4')break;
    if(!*line) return 0;
    locate(r,c+3); puts("Error - retry");
  }
  locate(r,c+1); puts("                ");
  return(*line);
}
/* getf - returns unit # or 0 if null name entered
*/
getf(text,m) char *text,*m;
{ int unit; char fn[NAMESIZE];
  unit=0;
  while(1)
  { puts(text);
    puts(" filename? ");
    gets(fn);
    if(!*fn)break;
    if(unit=fopen(fn,m))break;
    puts("bad filename-try again\n");
  }
  return(unit);
}
/* getfns - get file names into fname, check for duplicates
*/
getfns()
{ int i, j; char *ptr;
  nfiles = 0;
  ptr=fnbuf;
  while(1)
  { puts("\fFilename Entry:\nDrive #  ");
    if(devname[3]=getdn(2,8))break;
  }
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  puts("\nFiles: (null entry to end)\n");
  while(1)
  { puts(devname);
    gets(ptr);
    if(!*ptr)break;
    fnptr[nfiles]=ptr;
    while(*ptr=toupper(*ptr++));
    if(++nfiles > MAXFILES)
    error("too many file names");
  }
  for(i = 0; i < nfiles-1; ++i)
    for(j = i+1; j < nfiles; ++j)
    { if(strcmp(fnptr[i],fnptr[j]) == 0)
      { printf("%s : duplicate file names\n",fnptr[i]);
        exit(1);
      }
    }
  puts("\fProcessing...\n");
}
/* gethdr - get header info from fp
*/
gethdr(fp,buf,name) int fp; char *buf, *name;
{ if(fgets(buf,MAXLINE,fp) == NULL)
    return(-1);
  buf = getwrd(buf,name);
  if(strcmp(name,HDR) != 0)
    error("archive not in proper format");
  buf = getwrd(buf,name);
  return(atoi(buf));
}
/* getwrd - copy first word of s to t
*/
getwrd(s,t) char *s, *t;
{ while(isspace(*s)) ++s;
  while(*s != '\0' & !isspace(*s))  *t++ = *s++;
  *t = '\0';
  return(s);
}
/* isspace - return true if space
*/
isspace(s) int s;
{ return(s==' ');
}
/* mustopen - open file or die
*/
mustopen(name,mode) char *name, *mode;
{ int fp;
  if(fp = fopen(name,mode)) return(fp);
  cant(name);
}
/* notfound - print "not found" message
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*/
notfound()
{ int i;
  for(i=0;i<nfiles;++i)
    if(fstat[i] == 0)
    { printf("%s not in archive\n",fnptr[i]);
      errchk = 1;
    }
}
/* replace - replace or delete files
*/
replace(afp,tfp,cmd) int afp, tfp; char cmd;
{ char in[MAXLINE], uname[NAMESIZE];
  int size;
  while((size = gethdr(afp,in,uname)) >= 0)
  { if(fmatch(uname, NO))
    { if(cmd == 'u')    /* add new one */
        addfile(uname,tfp);
      fskip(afp,size);  /* discard old one */
      printf( "dropped old %s\n", uname);
    }
    else
    { fputs(in,tfp);
      acopy(afp,tfp,size);
    }
  }
}
/* strcat - concatenate t to end of s
*/
strcat(s,t) char *s,*t;
{ --s;
  while(*++s);
  while(*s++ = *t++);
}
/* strcmp - return <0,   0,  >0 according to
**          s<t, s=t, s>t
*/
strcmp(s, t) char *s, *t;
{ while(*s == *t)
  { if(*s == 0) return (0);
    ++s; ++t;
  }
  return (*s - *t);
}
/* strcpy - copy t to s
*/
strcpy(s,t) char *s,*t;
{ while(*s++=*t++);
}
/* table - print table of archive contents
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*/
table(aname) char *aname;
{ char in[MAXLINE], lname[NAMESIZE];
  int afp, fn, size;
  putchar('\f');
  afp = mustopen(aname,"r");
  fn=getf("List","w");
  putchar('\n');
  if(fn)
  { fprintf(fn,"\n Contents of Archive File :\n %-18s%s\n",aname,date);
    fprintf(fn,"\n Filename     Size   Date",date);
    fprintf(fn,"\n --------     ----   ----\n");
  }
  while((size = gethdr(afp,in,lname)) >= 0)
  { poll(YES);
    fprintf(fn,"%s\n",in+3);
    fskip(afp,size);
  }
  if(fn)fclose(fn);
  notfound();
  fclose(afp);
}
/* toupper - return upper-case if c lower case
*/
toupper(c) int c;
{ if((c>='a') & (c<='z')) return(c-32);
  return c;
}
/* update - update existing files, add new ones at end
*/
update(aname) char *aname;
{ int afp, i, tfp;
  char fn[NAMESIZE];
  afp = mustopen(aname,"u");
  tfp = mustopen(tname,"u");
  getfns();
  replace(afp,tfp,'u');   /* update existing */
  if(nfiles > 0)
  { for(i=0;i<nfiles;++i) /* add new ones */
      if(fstat[i] == 0)
      { addfile(fnptr[i],tfp);
        if(errchk) break;
        fstat[i] = 1;
      }
  }
  fclose(afp);
  fclose(tfp);
  amove();
}
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Disk 68. Contents of file AR;DOC

'RFXPHQWDWLRQ�ILOH�IRU�$5�&���������

$U�FROOHFWV�WH[W�ILOHV�LQWR�D�VLQJOH�DUFKLYH�ILOH��)LOHV�FDQ�EH�H[WUDFWHG��DGGHG��UHSODFHG�RU�GHOHWHG��$�OLVW�RI
WKH�DUFKLYH�FRQWHQWV�FDQ�EH�JHQHUDWHG�

3URFHVVLQJ�PRGHV�

G GHOHWH�QDPHG�ILOHV�IURP�WKH�DUFKLYH�
S SULQW�QDPHG��RU�DOO��ILOHV�
W WDEOH�RI�FRQWHQWV�RI�DOO�ILOHV�
X XSGDWH�WKH�DUFKLYH�E\�DGGLQJ�UHSODFLQJ�ILOHV��XVHG�WR�FUHDWH�D�QHZ�DUFKLYH��
[ H[WUDFW�QDPHG��RU�DOO��ILOHV�

CLEAR (FCTN 4) �WHUPLQDWHV�H[HFXWLRQ�

7KH�RULJLQDO�SXEOLF�GRPDLQ�=���VPDOO�F�YHUVLRQ�RI�WKLV�SURJUDP�ZDV�JLYHQ�DV�D�FODVV�DVVLJQPHQW�LQ�WKH
&RPSXWHU�6FLHQFH�'HSDUWPHQW�DW�WKH�8QLYHUVLW\�RI�$UL]RQD�

7KH�F���YHUVLRQ�ZDV�DGDSWHG�DQG�H[WHQVLYHO\�PRGLILHG�E\�&OLQW�3XOOH\��$V�LW�LV�EDVHG�RQ�D�SXEOLF�GRPDLQ
SURJUDP��WKLV�YHUVLRQ�LV�DOVR�FRQVLGHUHG�WR�EH�LQ�WKH�SXEOLF�GRPDLQ�

$5�LV�HVSHFLDOO\�XVHIXO�IRU�PDLQWDLQLQJ�FROOHFWLRQV�RI�VPDOO�WH[W�ILOHV��$V�LQSXW�ILOHV�DUH�FRPELQHG�LQWR�D
VLQJOH�DUFKLYH�ILOH��FRQVLGHUDEOH�VDYLQJV�LQ�GLVN�VSDFH�FDQ�UHVXOW��7KH�DUFKLYH�ILOH�LV�LQ�GLVSOD\�YDULDEOH���
IRUPDW�ZLWK�D�KHDGHU�UHFRUG�IRU�HDFK�DUFKLYHG�ILOH��7KH�KHDGHU�FRQWDLQV�IRXU�ILHOGV�

�D�KHDGHU�IODJ��!!!�
�WKH�ILOHQDPH�ZLWKRXW�GHYLFH�VSHFLILHU
�WKH�QXPEHU�RI�E\WHV��LQFOXGLQJ�WKH�F���QHZOLQH��LQ�WKH�ILOH
�WKH�GDWH�WKDW�ZDV�HQWHUHG�ZKHQ�$5�ZDV�UXQ

6LQFH�ILOH�VL]H�LV�VSHFLILHG�E\�D�E\WH�FRXQW��LW�LV�HVVHQWLDO�WKDW�DQ�DUFKLYH�ILOH�LV�127�HGLWHG�H[FHSW�E\�XVH
RI�$5�RU�D�GDPDJHG�DUFKLYH�ZLOO�UHVXOW��)LOHV�ZLWKLQ�DQ�DUFKLYH�VKRXOG�QRW�H[FHHG��������E\WHV�LQ�OHQJWK�

3URJUDP�2SHUDWLRQ

7KLV�SURJUDP�LV�XVXDOO\�GLVWULEXWHG�DV�SURJUDP�LPDJH�ILOHV�QDPHG�$5��DQG�$5���,W�LV�ORDGHG�LQ�WKH�XVXDO
PDQQHU�ZLWK�(�$�RSWLRQ���
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$IWHU�EHLQJ�ORDGHG��$5�ZLOO�SURPSW�IRU�WKUHH�SDUDPHWHUV�ZKLFK�ZLOO�EH�XVHG�IRU�DOO�SURFHVVLQJ�LQ�WKLV�UXQ
RI�WKH�SURJUDP��7KHVH�SDUDPHWHUV�DUH�

7KH�FXUUHQW�GDWH��ZKLFK�LV�SODFHG�LQ�WKH�KHDGHU�RI�DOO�ILOHV�DGGHG�WR��RU�UHSODFHG�LQ�WKH�DUFKLYH��,W
LV�VXJJHVWHG�WKDW�WKH�LQWHUQDWLRQDO�GDWH�UHSUHVHQWDWLRQ�\\�PP�GG�EH�XVHG�

7KH�FRPSOHWH�ILOHQDPH��GVNQ�IIIII��RI�WKH�QHZ�RU�H[LVWLQJ�DUFKLYH�ILOH�

7KH�QXPEHU�RI�WKH�GULYH�ZKHUH�WKH�WHPSRUDU\�ZRUNLQJ�FRS\�RI�WKH�DUFKLYH�ZLOO�EH�ZULWWHQ��7KLV
LV�QRUPDOO\�WKH�GULYH�FRQWDLQLQJ�WKH�SHUPDQHQW�DUFKLYH�ILOH��EXW�XVHUV�ZLWK�PXOWLSOH�GULYHV�FDQ
VSHHG�XS�SURFHVVLQJ�E\�XVLQJ�D�GLIIHUHQW�GULYH�

$IWHU�HQWU\�RI�WKHVH�SDUDPHWHUV�DQG�DIWHU�HDFK�RSHUDWLRQ�WKH�SURFHVVLQJ�PRGH�PHQX�LV�GLVSOD\HG��3UHVVLQJ
D�VLQJOH�NH\�ZLOO�UHVXOW�LQ�H[HFXWLRQ�RI�WKH�VHOHFWHG�PRGH�

)LOHQDPH�(QWU\

7KH�PRGHV� G�� S�� X� DQG� [� UHTXLUH� D� OLVW� RI� WKH� ILOHQDPHV� WR� EH� GHOHWHG�� DGGHG�� RU� H[WUDFWHG��7KLV� LV
DFFRPSOLVKHG�E\�D�VSHFLDO�LQSXW�VFUHHQ�GHVLJQHG�WR�PLQLPL]H�WKH�NH\VWURNHV�UHTXLUHG��7KH�ILOHQDPH�HQWU\
ZLOO�ILUVW�SURPSW�IRU�D�GULYH�QXPEHU��7KLV�LV�WKH�GLVN�GULYH�ZKHUH�WKH�ILOHV�WR�EH�DUFKLYHG�DUH�ORFDWHG�RU
ZKHUH�WKH�H[WUDFWHG�ILOHV�ZLOO�EH�ZULWWHQ��)RU�WKH�G�DQG�S�PRGHV�WKLV�SDUDPHWHU�LV�LJQRUHG��1H[W��WKH
SURJUDP�ZLOO�SURPSW�IRU�ILOHQDPHV�E\�GLVSOD\LQJ��'6.Q����$IWHU�DOO�UHTXLUHG�QDPHV�KDYH�EHHQ�HQWHUHG�
WKH�OLVW�LV�WHUPLQDWHG�E\�SUHVVLQJ��HQWHU!�LPPHGLDWHO\�DIWHU�WKH�SURPSW��,I�S�RU�[�PRGH�KDV�EHHQ�VHOHFWHG
DQG��HQWHU!�LV�SUHVVHG�LQ�UHVSRQVH�WR�WKH�YHU\�ILUVW�ILOHQDPH�SURPSW��WKHQ�$//�ILOHV�LQ�WKH�DUFKLYH�ZLOO
EH�SULQWHG�RU�H[WUDFWHG�

2XWSXW�)LOHQDPH

7KH�S�DQG�W�PRGHV�DOVR�SURPSW�IRU�DQ�RXWSXW�ILOHQDPH��ZKLFK�ZLOO�QRUPDOO\�EH�D�SULQWHU��3UHVVLQJ
�HQWHU!�LQ�UHVSRQVH�WR�WKLV�SURPSW�ZLOO�UHVXOW�LQ�RXWSXW�EHLQJ�GLVSOD\HG�RQ�WKH�VFUHHQ��,I�D�GLVN�ILOHQDPH
LV�HQWHUHG�ZKHQ�XVLQJ�S�PRGH��D�VLQJOH�ILOH�FRQWDLQLQJ�DOO�WKH�VHOHFWHG�ILOHV��ZLWKRXW�KHDGHUV��ZLOO�EH
JHQHUDWHG�

3URFHVVLQJ

2QFH�DOO�UHTXLUHG�LQSXW�KDV�EHHQ�HQWHUHG��SURFHVVLQJ�EHJLQV��,QIRUPDWLRQ�FRQFHUQLQJ�WKH�RSHUDWLRQV�EHLQJ
SHUIRUPHG�LV�GLVSOD\HG�RQ�WKH�VFUHHQ��)RU�DOO�PRGHV�ZKLFK�FKDQJH�WKH�FRQWHQWV�RI�WKH�DUFKLYH��WKH�ILQDO
RSHUDWLRQ�LV�WKH�UHZULWLQJ�RI�WKH�DUFKLYH�ILOH��DIWHU�ZKLFK�WKH�ZRUNLQJ�ILOH�LV�GHOHWHG�

$�5HTXHVW

7KLV�SURJUDP�LV�EHLQJ�GLVWULEXWHG�LQ�VRXUFH�IRUP��0DNH�DQ\�FKDQJHV�WR�LW�WKDW�\RX�ZLVK��EXW�3/($6(�GR
QRW�FKDQJH�WKH�IRUPDW�RI�WKH�DUFKLYH�ILOH��%HFDXVH�RI�WKHLU�FRPSDFWQHVV��DUFKLYH�ILOHV�DUH�D�XVHIXO�ZD\�RI
FRQYH\LQJ�FROOHFWLRQV�RI�WH[W�ILOHV�EHWZHHQ�7,�RZQHUV��EXW�WKLV�LV�RQO\�WUXH�LI�WKH�ILOH�IRUPDW�LV�FRQVLVWHQW�



7(;$6�,167580(176
+20(�&20387(5

902

Disk 68. Contents of file BITGRF;ARC

%,7'2&���������������

35(/,0,1$5<�127(��(DUOLHU�WKLV�\HDU�,�XSORDGHG�LQLWLDO�YHUVLRQV�RI�%,7571�DQG�%,7:57��7KHVH�KDG
EHHQ�EDVHG�RQ�VRPH�H[SHULPHQWDWLRQ�,�KDG�GRQH�ZKLOH�ZRUNLQJ�ZLWK�RWKHU�SURJUDPV��)LQDOO\�,�KDYH�JRWWHQ
DURXQG�WR�JRLQJ�RYHU�WKH�PDWHULDO��LPSURYLQJ�GRFXPHQWDWLRQ�DQG�PDNLQJ�LW�HDVLHU�WR�XVH��3OHDVH�IHHO�IUHH
WR�VHQG�PH�\RXU�FRPPHQWV�

-D\�+RORYDFV�������

%,70$3�*5$3+,&6�&200$1'6�)25�&���&203,/(5

%,7571�5(/���
%,7:57�5(/���
�������

7KLV�PDWHULDO� LV�ZULWWHQ� E\� -D\�+RORYDFV� DV� D� VXSSRUW� IRU�&OLQW�3XOOH\
V� &� FRPSLOHU�� ,� EHOLHYH� WKH
FRPPDQGV�DUH�FRPSDWLEOH�ZLWK�YDULRXV�YHUVLRQV�RI�KLV�FRPSLOHU�

7KH�PDWHULDO�PD\�EH�XVHG�SHUVRQDOO\�RU�LQ�\RXU�SURJUDPV�WR�EH�GLVWULEXWHG�

5(9,6,216�,1�5(/����

5HO�����RI�%,7571�DQG�%,7:57�FRQWDLQV�VHYHUDO�DGGLWLRQDO�IHDWXUHV�

���$�EXJ�LV�FRUUHFWHG�LQ�ELWPDS���ZKLFK�LQWHUIHUHG�ZLWK�WKH�FRQVROH�.6&$1�URXWLQH�

���$�FLUFOH�IXQFWLRQ�KDV�EHHQ�DGGHG�

���7KH�JUDSKLFV�SULPLWLYHV�QRZ�KDYH�D�WRJJOH�DUJXPHQW�WR�SURYLGH�DQ�
HUDVH
�IXQFWLRQ�

���&RQVROH�,2�IXQFWLRQV��FRPSDUDEOH�WR�JHWV��JHWFKDU�HWF���KDYH�EHHQ�DGGHG�WR�DOORZ�HDV\�ZULWLQJ
RI�XVHU�LQWHUDFWLYH�JUDSKLFV�DQG�JDPH�SURJUDPV�

���,PSURYHG�GRFXPHQWDWLRQ�ZLWK�H[DPSOHV��$W�WKH�HQG�RI�WKLV�GRFXPHQWDWLRQ�LV�D�VKRUW�F�SURJUDP
ZKLFK� LOOXVWUDWHV� XVH� RI� YDULRXV� JUDSKLFV� FRPPDQGV� DQG� ZLOO� HQDEOH� \RX� WR� LQWHUDFWLYHO\
H[SHULPHQW�

7KH�ELWPDS�JUDSKLFV�H[WHQVLRQV�WR�F�DUH�GLYLGHG�LQWR�WZR���LQFOXGH��ILOHV��7KH�ILUVW��%,7571��FRQWDLQV�WKH
WRROV�IRU�EDVLF�JUDSKLFV�PDQLSXODWLRQ��7KH�VHFRQG��%,7:57�FRQWDLQV�DGGLWLRQDO�FRPPDQGV�WR�PL[�WH[W
ZLWK�ELW�PDSSHG�JUDSKLFV��<RX�FDQ�XVH�WKHVH�DV�WKH\�DUH�RU�FRPELQH�WKHP�LQWR�D�OLEUDU\�PRGXOH��VHH
EHORZ��
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2QFH�LQFOXGHG�LQ�\RXU�SURJUDP��WKH�FRPPDQGV�FDQ�EH�FDOOHG�DV�DQ\�F�IXQFWLRQ�

9$/,'�5$1*(6��VLPLODU�WR�%$6,&��

FRORU����WR���
URZ������
FROXPQ������
DVFLL��������
[��ELWPDS�ORFDWLRQ��������
\��ELWPDS�ORFDWLRQ��������
VWU��VWULQJ�SRLQWHU��VWULQJ�OLWHUDO��EDVH�SRLQWHU�RI�FKDUDFWHU�DUUD\
WRJJOH ���!HUDVH�WKH�SULPLWLYH
WRJJOH� ���!GUDZ�WKH�SULPLWLYH

127(���&DOOLQJ�SORW���ZLWK�RXW�RI�ERXQGV�FRRUGLQDWHV��RII�WKH�VFUHHQ��ZLOO�UHVXOW�LQ�WKH�GRW�QRW�EHLQJ
SULQWHG�

&DOOLQJ�FLUFOH���ZLWK�FRRUGLQDWHV�VXFK�WKDW�DOO�RU�SDUW�RI�WKH�FLUFOH�ZLOO�EH�RII�WKH�VFUHHQ�ZLOO�UHVXOW�LQ�WKH
SDUW�RI�WKH�FLUFOH�YLVLEOH�EHLQJ�GUDZQ�

&DOOLQJ�OLQH���ZLWK�LQYDOLG�FRRUGLQDWHV�ZLOO�UHVXOW�LQ�DQ�DERUWHG�FRPPDQG��QR�OLQH�RU�SDUW�RI�OLQH�ZLOO�EH
GUDZQ��6LQFH�UHFW���LV�EDVHG�RQ�FDOOV�WR�OLQH��DQ\�OLQHV�RI�WKH�UHFWDQJOH�ZKLFK�DUH�SDUWLDOO\�RU�FRPSOHWHO\
RII�VFUHHQ�ZLOO�QRW�EH�GUDZQ�

,W�LV�KLJKO\�UHFRPPHQGHG�WKDW�\RXU�SURJUDP�PRQLWRU�SDVVHG�YDOXHV�IRU�RXW�RI�ERXQGV�FRRUGLQDWHV�ZKHQ
FDOOLQJ�WKH�OLQH�RU�UHFW�IXQFWLRQV�

127(���,QWHUQDO�ODEHOV�LQ�WKH�DVVHPEO\�ODQJXDJH�SRUWLRQV�DOO�LQFOXGH�
�
�WR�DYRLG�FRQIOLFW�ZLWK�QRUPDOO\
QDPHG�JOREDO�YDULDEOHV�LQ�\RXU�SURJUDP�
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,1&/8'('�,1�7+(�%,7571�),/(�

7KH�WRJJOH�IXQFWLRQ��,Q�WKH�SUHYLRXV�YHUVLRQ�WKH�RQO\�ZD\�WR�JHW�ULG�RI�D�OLQH�HWF�ZDV�WR�GUDZ�LW�LQYLVLEOH
RU�LQ�EDFNJURXQG�FRORU��7KLV�OHIW�
JKRVWV
�ZKLFK�FRXOG�UHDSSHDU�LI�WKDW�EORFN�RI���SL[HOV�ZDV�FRORU�FKDQJHG
E\�DQRWKHU�JUDSKLFV�RU�WH[W�LWHP�SDVVLQJ�WKURXJK�LW��&DOOLQJ�D�IXQFWLRQ�ZLWK�WRJJOH ��ZLOO�HUDVH�WKH
SULPLWLYH��FDOOLQJ�ZLWK�DQ\�RWKHU�YDOXH�LQ�WRJJOH�ZLOO�GUDZ�WKH�SULPLWLYH��(YHQ�ZKHQ�\RX�DUH�HUDVLQJ��\RX
PXVW�VWLOO�SDVV�D�IRUHJURXQG�FRORU��7KLV�PD\�VHHP�LUUHOHYDQW��KRZHYHU�LI�RWKHU�SL[HOV�LQ�WKH�VHW�RI���DUH
WXUQHG�RQ��IURP�DQRWKHU�JUDSKLFV�SULPLWLYH��WKH\�ZLOO�EH�GLVSOD\HG�LQ�ZKDWHYHU�FRORU�LV�ODVW�VSHFLILHG�ZKHQ
WKDW�EORFN�LV�DFFHVVHG��VR�FKRLFH�RI�FRORU�FDQ�EH�VLJQLILFDQW�LQ�VRPH�FDVHV�

bitmap(fore,back)
0XVW�EH�FDOOHG�ILUVW�WR�FKDQJH�WKH�VFUHHQ�FRQILJXUDWLRQ�IURP�WH[W�PRGH��XVHG�E\�F��WR�ELWPDSSHG
PRGH��7KH�DUJXPHQWV�DUH�UHVSHFWLYHO\�WKH�IRUH�DQG�EDFNJURXQG�FRORUV�VHOHFWHG�IRU�WKH�VFUHHQ
GHIDXOW�

bitclr()
&OHDUV�WKH�HQWLUH�VFUHHQ��EXW�GRHV�QRW�FKDQJH�DQ\�FRORU�GHIDXOWV��,I�\RX�ZLVK�WR�PRGLI\�VFUHHQ�FRORU
GHIDXOWV��WKH�ELWPDS���FDOO�FDQ�EH�UHSHDWHG�

plot(x,y,color,toggle)
:LOO�WXUQ�
RQ
�D�VLQJOH�SL[HO�DW�WKH�VFUHHQ�ORFDWLRQ�LQGLFDWHG�

line(x1,y1,x2,y2,color,toggle)
'UDZV�D�OLQH�RI�WKH�VSHFLILHG�FRORU�EHWZHHQ�WKH�SRLQWV�LQGLFDWHG�

rect(x1,y1,x2,y2,color,toggle)
'UDZV�D�UHFWDQJOH�ZLWK�RSSRVLWH�FRUQHUV�DW�WKH�SRLQWV�LQGLFDWHG�

circle(xcenter,ycenter,radius,color,toggle)
'UDZV�D�FLUFOH�ZLWK�WKH�DSSURSULDWH�SDUDPHWHUV��7KLV�YHUVLRQ�LQFRUSRUDWHV�DVSHFW�UDWLR�FRUUHFWLRQ
WR�SURGXFH�D�URXQG�VKDSH�HYHQ�WKRXJK�WKH�SL[HOV�RQ�D�PRQLWRU�RU�79�VFUHHQ�DUH�QRW�HTXDOO\�VSDFHG
KRUL]RQWDOO\�DQG�YHUWLFDOO\��7KHUH�DUH�D�IHZ�GLVDGYDQWDJHV�WR�DVSHFW�FRUUHFWLRQ�KRZHYHU��URXWLQH
LV�VORZHG�GRZQ��VFUHHQ�GXPSV�WR�SULQWHU�PD\�QRW�SURGXFH�SURSHU�VKDSHV�DQG�WKH�IDFW�WKDW�WKH
VLGHV�DUH�
SXOOHG�LQ
�E\�WKH�FRUUHFWLRQ�PHDQV�WKDW�SL[HO�FRRUGLQDWHV�\RX�PLJKW�H[SHFW�RQ�WKH�FLUFOH
ZLOO�PLVV�LW��IRU�LQVWDQFH�LI�D�OLQH�LV�WR�PHHW�WKH�FLUFOH�DV�D�WDQJHQW���,I�GHVLUHG�WKH�DVSHFW�FRUUHFWLRQ
FDQ�EH�DOWHUHG��WR�EHWWHU�UHIOHFW�\RXU�V\VWHP�FKDUDFWHULVWLFV���RU�GHIHDWHG��VHH�FRPPHQWV�LQ�WKH
VRXUFH�FRGH��
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bitxt()
&DOO�WKLV�IXQFWLRQ�RQFH��EHIRUH�FDOOLQJ�ELWPDS����WKLV�IXQFWLRQ�FRSLHV�DOO�DVFLL�FKDUDFWHU�GHILQLWLRQV
LQWR�D�EXIIHU�LQ�&38�UDP��'R�QRW�FDOO�LW�DJDLQ�HYHQ�LI�\RX�FDOO�ELWPDS�VHYHUDO�WLPHV�WR�UHLQLWLDOL]H
WKH�VFUHHQ�

bputch(ascii,row,column,color)
3ODFHV�WKH�FKDUDFWHU�DW�ORFDWLRQ�LQGLFDWHG��VLPLODU�WR�SXWFKDU���

bputs(row,column,color,str)
3ODFHV�WH[W�RQ�WKH�VFUHHQ�LQ���[���IRUPDW��ZRUNV�VLPLODU�WR�
SXWV��
�LQ�QRUPDO�F��

blanks(row,column)
3ODFHV�D�EODQN�RQ�WKH�VFUHHQ�HUDVLQJ�PDWHULDO�EHORZ�XQOLNH�ESXWFK�ZKLFK�ZLOO�DOORZ�JUDSKLFV�RU
WH[W�XQGHUQHDWK�WR�VKRZ�WKUX�

btblanks(row,col,count)
%ODQNV�RXW�D�VHTXHQFH�RI�ORFDWLRQV�VWDUWLQJ�DW�URZ�FRO�

bgetch(row,column,color)
:DLWV�IRU�XVHU�LQSXW�DQG�UHWXUQV�WKH�DVFLL�RI�WKH�NH\�SUHVVHG��,I�SULQWDEOH��LW�LV�GLVSOD\HG�RQ�WKH
VFUHHQ��KRZHYHU�DQ\�FRGH��LQFOXGLQJ�EUHDN��ZLOO�EH�UHWXUQHG�UHJDUGOHVV�RI�ZKHWKHU�LW�LV�HFKRHG�
7KH�UHWXUQHG�FKDUDFWHUV�FDQ�EH�PRQLWRUHG�E\�\RXU�SURJUDP�IRU�D�EUHDN�RU�RWKHU�VSHFLDO�FKDUDFWHU�
EXW�WKH�IXQFWLRQ�ZLOO�QRW�H[LW���RU�DERUW���DXWRPDWLFDOO\�

bgets(buffadr,size,row,column,color)
,QVHUWV� SULQWDEOH� FKDUDFWHUV� LQ� EXIIHU� VSHFLILHG�� 8QOLNH� QRUPDO� JHWV���� \RX� PXVW� VSHFLI\� D
PD[LPXP�VL]H��7KLV�SUHYHQWV�DQ\�FKDQFH�RI�DQ�RYHUO\�YHUERVH�XVHU�RYHUZULWLQJ�WKH�EXIIHU�DW
UXQWLPH�

getky()
6FDQV�WKH�NH\ERDUG�RQFH�DQG�VLPSO\�UHWXUQV�DQ�$6&,,�LI�D�QHZ�NH\�LV�SUHVVHG�RU�HOVH�UHWXUQV���
7KLV�LV�VLPLODU�WR�SROO���LQ�&683��KRZHYHU�,�KDYH�KDG�GLIILFXOW\�JHWWLQJ�SROO�WR�UHWXUQ�DQ�$6&,,
�RQ�P\�FRQVROH��DW�OHDVW��VR�WKLV�DOWHUQDWH�LV�DFFHVVLEOH�IRU�\RXU�XVH�DV�ZHOO��8QOLNH�SROO�LW�GRHV�QRW
DXWRPDWLFDOO\�H[LW�RQ�
EUHDN
�

nxtcur(&row,&column) �DQG�bkspc(&row,&column)
$UH�XVHG�E\�EJHWV���HWF��IRU�LQFUHPHQWLQJ�DQG�GHFUHPHQWLQJ�WKH�QH[W�SULQW�SRVLWLRQ�LQ�DQ�RUGHUO\
PDQQHU��7KH�%,7:57�SKLORVRSK\�FRQVLVWHQWO\�SDVVHV�VFUHHQ�ORFDWLRQV�DW�HDFK�FDOO�UDWKHU�WKDQ
DQ�LQYLVLEOH�V\VWHP�FXUVRU��DV�LV�QRUPDOO\�GRQH�IRU�&�WH[W�DSSOLFDWLRQV��RQ�WKH�DVVXPSWLRQ�WKDW
VFUHHQ�SULQWLQJ�ORFDWLRQV�ZLOO�EH�ZLGHO\�YDULHG�RQ�JUDSKLF�DSSOLFDWLRQV��<RX�FDQ�XWLOL]H�Q[WFXU�DQG
ENVSF�WR�XSGDWH�URZ�DQG�FROXPQ�YDULDEOHV��%HFDXVH�WKHVH�IXQFWLRQV�PRGLI\�YDOXHV�SRLQWHG�WR�E\
SDVVHG�SDUDPHWHUV��LI�\RX�IDLO�WR�XVH�WKH�
DGGUHVV�RI
�RSHUDWRU�
	
�VWUDQJH�UHVXOWV�ZLOO�RFFXU�
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&UHDWLQJ� \RXU� RZQ� %,7683� OLEUDU\� PRGXOH�� 6RXUFH� FRGH� LV� SURYLGHG� KHUH� IRU� UHIHUHQFH� DQG� XVHU
PRGLILFDWLRQ��EXW�LW�LV�JHQHUDOO\�PRUH�FRQYHQLHQW�WR�DFWXDOO\�ZRUN�ZLWK�D�OLEUDU\�PRGXOH��7R�JHQHUDWH
OLEUDU\�PRGXOH�FDOOHG�%,7683��FRPSLOH�DQG�DVVHPEOH�WKH�IROORZLQJ�

#asm

  DEF BITMAP,BITCLR,PLOT,LINE,RECT,CIRCLE
  DEF BITXT,BPUTCH,BPUTS,BGETCH,BGETS,GETKY,BTBLNK,NXTCUR
  DEF BLANKS,BKSPC

#endasm

#include DSK1.BITRTN
#include DSK1.BITWRT

7R�DFFHVV�WKHVH�URXWLQHV�IURP�\RXU�SURJUDP��ZULWH�WKLV�VKRUW�ILOH�FDOOHG�%,7$&&�

#asm

  REF BITMAP,BITCLR,PLOT,LINE,RECT,CIRCLE
  REF BITXT,BPUTCH,BPUTS,BGETCH,BGETS,GETKY,BTBLNK,NXTCUR
  REF BLANKS,BKSPC

#endasm

1RWH�WKDW�WKHUH�LV�DW�OHDVW�RQH�VSDFH�LQ�IURQW�RI�HDFK�RFFXUUHQFH�RI��5()��RU��'()��

7KLV�ZRXOG�EH�WKHQ�XVHG�LQ�WKH�IRUP�

#include DSK1.BITACC
.
.
/* your program ....*/

7KH�FRPSLOHG�DQG�DVVHPEOHG�%,7683�OLEUDU\�ZRXOG�EH�ORDGHG�DW�UXQWLPH��MXVW�OLNH�&683��



The Cyc: Boston Computer Society Software Library

907

),1$/�127(6�

6833257��7KLV�LV�D�VSDUH�WLPH�SURMHFW�RQ�P\�SDUW��DQG�FDQ�RQO\�UHFHLYH�VSRUDGLF�DWWHQWLRQ��KRZHYHU��,
ZLOO�WU\�WR�DGGUHVV�DQ\�EXJV��SUREOHPV�RU�VXJJHVWLRQV��,I�\RX�DUH�ZULWLQJ�FRQFHUQLQJ�D�SUREOHP��EH�VXUH
WR�VHQG�D�FRS\�RI�WKH�SRUWLRQ�RI�\RXU�FRGH�WKDW�VHHPV�WR�EH�JLYLQJ�WURXEOH�DQG�H[SODLQ�DQ\�FLUFXPVWDQFHV
VXUURXQGLQJ�LW��$GGUHVV�DQ\�FRPPHQWV�TXHVWLRQV�SUREOHPV�YLD�&RPSX6HUYH�(DV\SOH[�RU�SDSHU�PDLO���,
FDQQRW�JXDUDQWHH�WR�VROYH�SUREOHPV��EXW�DP�LQWHUHVWHG�LQ�ZHHGLQJ�RXW�DQ\�UHPDLQLQJ�EXJV�DQG�DGGLQJ
QHZ�IHDWXUHV��

$VVHPEO\�FRGH�LQ�WKH�ILOHV�KDV�EHHQ�VWULSSHG�RI�FRPPHQWV�DQG�5�UHJLVWHU�UHIHUHQFHV�WR�PDNH�LW�PRUH
FRPSDFW�DQG�FRPSDWLEOH�ZLWK�WKH�VDPH�DVVHPEOHU�RSWLRQV�DV�&����,I�\RX�DUH�DQ�DVVHPEO\�KDFNHU�VHULRXVO\
LQWHUHVWHG�LQ�FRPPHQWHG�FRGH��FRQWDFW�PH�DV�QRWHG�DERYH�

-D\�+RORYDFV
���.LQJ�*HRUJH�5G�
:DUUHQ��1-������

&,6����������

7KH�IROORZLQJ�SURJUDP��6.(7&+��LV�D�VLPSOH�LPSOHPHQWDWLRQ�RI�WKH�JUDSKLFV�FRPPDQGV��,W�ZLOO�DOORZ
H[SHULPHQWDWLRQ�ZLWK�WKH�FRPPDQGV�LQWHUDFWLYHO\�WR�JHW�D�IHHO�IRU�WKHLU�DSSOLFDWLRQ���7R�NHHS�WKH�SXUSRVH
REYLRXV��WKH�FRGH�LV�D�ELW�YHUERVH�IRU�D�F�SURJUDP��7KH�ORFDO�YDULDEOHV�[FHQW��\FHQW�HWF�FRXOG�KDYH�EHHQ
HOLPLQDWHG�HQWLUHO\�E\�VLPSO\�SODFLQJ�WKH�FDOOV�WR�EJHWLQW���DV�WKH�DUJXPHQWV�LQ�FLUFOH���HWF��

127(��6.(7&+�DVVXPHV�\RX�KDYH�SUHSDUHG�WKH�%,7683�DQG�%,7$&&�PRGXOHV�DV�DERYH�

/* demonstration sketch program to illustrate BITMAP routines */
/* Jay Holovacs
   95 King George Rd.
   Warren, NJ 07060

   cis 74756,413

 Commands:
   L)ine enter starting and ending coordinates
   C)ircle enter coord of center and radius
   E)rase clear screen
   P)lot a point enter x,y coordinates
   R)ectangle enter corner points  */

int pts[4];
#include DSK1.BITACC
#include DSK1.CONV;C
main()
{ int q,chce,xcent,ycent,rad; q=0;
  bitxt();
  bitmap(16,2);
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  while(1)
  {
    blanks(23,5,25);
    bputs(23,5,16,"Command");
    chce=bgetch(23,13,16);
    switch (chce)
    {
  case 'L':
      q=0;
      do
      {
        blanks(23,5,15);
        bputs(23,5,16,"Line coord: x1,y1,x2,y2");
        pts[q]=bgetint(24,5,16);
      }
      while (q++<3);
      line(pts[0],pts[1],pts[2],pts[3],16,1);
      break;
  case 'C':
      blanks(23,5,25);
      bputs(23,5,15,"Center coordinates");
      bputs(23,23,15,"X");
      xcent=bgetint(24,5,16);
      blanks(23,23,4);
      bputs(23,23,15,"Y");
      ycent=bgetint(24,5,16);
      blanks(23,5,25);
      bputs(23,5,15,"Radius");
      rad=bgetint(24,5,16);
      circle(xcent,ycent,rad,15,1);
      break;
  case 'E':
      bitclr();
      break;
  case 'P':
      blanks(23,5,25);
      bputs(23,5,15,"Point Coordinates x,y");
      xcent=bgetint(24,5,16);
      ycent=bgetint(24,5,16);
      plot(xcent,ycent,16,1);
      break;
  case 'R':
      q=0;
      do
      {
        blanks(23,5,15);
        bputs(23,5,16,"Rect coord: x1,y1,x2,y2");
        pts[q]=bgetint(24,5,16);
      }
      while (q++<3);
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      rect(pts[0],pts[1],pts[2],pts[3],16,1);

    }
  }

}

bgetint(row,col,color)
int row,col,color;
{ char bufr[6];
  bgets(bufr,6,row,col,color);
  return(atoi(bufr));
}

>>> BITRTN       5040 86/07/18
/* BITR;CS CONTAINS FULL COMMENTS, USE BITRTN
 FOR INCLUDE PURPOSES */
/* TEST  REL VERSION 2.0b 6/28/86
   Jay Holovacs
   95 King George Rd.
   Warren, NJ 07060
   CIS: 74756,413

   For Use With C99C Compiler by Clint Pulley */

/* Contents:

   BITMAP V1.2
   LINE V3.0A
   PLOT V3.0A
   RECT V2.0A
   CIRCLE V2.1 */

 bitmap(fore,back)
 /* V1.2 6/21/86 JAY HOLOVACS
  MUST BE CALLED BEFORE ANY BITMAP COMMANDS
 ARE INVOKED
 * * USES TI BASIC COLOR DEFINITIONS */

  int fore,back;
  #asm
 REF VWTR,VSBW,VMBW,VSBR
 MOV @4(14),0
 DEC 0
 SLA 0,4
 A @2(14),0
 DEC 0
 SWPB 0
 BLWP @BITMP$
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 B @B$MP2
BITMP$  DATA PLW$P,B$MP1 USES PLOT WORKSPACE
B$MP1  MOV *13,2
 LIMI 0
 LI 0,>0002
 BLWP @VWTR
 LI 0,>E001
 MOVB 0,@>83D4
 SWPB 0
 BLWP @VWTR
 LI 0,>0206
 BLWP @VWTR
 LI 0,>03FF
 BLWP @VWTR
 LI 0,>0403
 BLWP @VWTR
 LI 0,>0570
 BLWP @VWTR
 LI 0,>0607
 BLWP @VWTR
 LI 0,>3800
 LI 1,>D000
 BLWP @VSBW
 MOV 2,0
 SWPB 0
 ANDI 0,>000F
 ORI 0,>0700
 BLWP @VWTR
 LI 0,>1800
 CLR 1
SILP$  BLWP @VSBW
 INC 0
 AI 1,>0100
 CI 0,>1B00
 JNE SILP$
 BLWP @B$CL1
 LI 0,>2000
 MOV 2,1
CLP$  BLWP @VSBW
 INC 0
 CI 0,>3800
 JNE CLP$
 RTWP
B$CL1  DATA B$CL2,B$CL3
B$CL2  BSS 32
B$CL3  LIMI 0
 CLR 0
 CLR 1
CLP2$  BLWP @VSBW
 INC 0
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 CI 0,>1800
 JNE CLP2$
 RTWP
B$MP2  
 #endasm

bitclr()
/* V1.0B BY JAY HOLOVACS CLEARS THE SCREEN */

 #asm
 BLWP @B$CL1
 #endasm

line(x1,y1,x2,y2,color,toggle)
/* V3.1A 6/28/86 JAY HOLOVACS */
/* USE TI BASIC COLOR AND LOCATION FORMATS
  COLOR=1-16
  X LOC=1-256
  Y LOC=1-192
  toggle: 0=erase
          !0=draw */

 int x1,y1,x2,y2,color,toggle;

 #asm
 MOV @2(14),@T$GL
 MOV @4(14),4
 DEC 4
 MOV @6(14),3
 DEC 3
 MOV @8(14),2
 DEC 2
 MOV @10(14),1
 DEC 1
 MOV @12(14),0
 DEC 0
 BLWP @L$NE14
 B @L$NE15
L$NE14  DATA L$WSP,L$NE1
L$WSP  BSS 32
X1$  BSS 2
X2$  BSS 2
Y1$  BSS 2
Y2$  BSS 2
INCX$  BSS 2
INCY$  BSS 2
XP$T  BSS 2
YP$T  BSS 2
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L$NE1  MOV 13,12
 MOV *12+,@X1$
 MOV *12+,@Y1$
 MOV *12+,@X2$
 MOV *12+,@Y2$
 MOV *12,0
 MOV @X1$,3
 CI 3,255
 JH L$NE13
 MOV @X2$,5
 CI 5,255
 JH L$NE13
 S 3,5
 MOV 5,11
 ANDI 11,>8000
 MOV @Y1$,6
 CI 6,191
 JH L$NE13
 MOV @Y2$,8
 CI 8,191
 JH L$NE13
 S 6,8
 MOV 8,10
 ABS 10
 MOV 5,9
 ABS 9
 C 9,10
 JLT YGRT$
 MOV 5,1
 ANDI 1,>8000
 JEQ L$NE5
 LI 1,>FF00
 JMP L$NE6
L$NE5  LI 1,>0100
L$NE6  MOV 1,@INCX$
 MOV 8,11
 ABS 8
 SLA 8,8
 CLR 7
 DIV 9,7
 MOV 11,11
 JGT L$NE12
 NEG 7
L$NE12  MOV 7,@INCY$
 JMP L$NE10
YGRT$  MOV 8,1
 ANDI 1,>8000
 JEQ L$NE7
 LI 1,>FF00
 JMP L$NE8
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L$NE7  LI 1,>0100
L$NE8  MOV 1,@INCY$
 CLR 4
 MOV 5,11
 ABS 5
 SLA 5,8
 DIV 10,4
 MOV 11,11
 JGT L$NE11
 NEG 4
L$NE11  MOV 4,@INCX$
L$NE10  SLA 3,8
 MOV 3,@XP$T
 SLA 6,8
 MOV 6,@YP$T
L$NE9  MOV @XP$T,2
 SRL 2,8
 MOV @YP$T,1
 SRL 1,8
 C 2,@X2$
 JNE L$NE4
 MOV 9,9
 JNE L$NE13
 C 1,@Y2$
 JNE L$NE4
L$NE13  RTWP END
L$NE4  BLWP @PL$T3
 A @INCX$,@XP$T
 A @INCY$,@YP$T
 JMP L$NE9
L$NE15  
 #endasm

plot(x,y,color,toggle)
 int x,y,color,toggle;
/* v 3.0A 6/27/86 */
/* USES TI BASIC COLORS AND LOCATIONS
   COLOR=1-16
   X LOCATION=1-256
   Y LOCATION=1-192
   TOGGLE 0=ERASE
          !0=DRAW

NOTE: USES WKS IN CPU PAD--IF YOU NEED THIS SPACE
 FOR OTHER PURPOSES, CHANGE:
PLW$P EQU >8330
 to:
PLW$P BSS 32 */

 #asm
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 MOV @2(14),@T$GL
 MOV @4(14),0
 DEC 0
 MOV @6(14),1
 DEC 1
 MOV @8(14),2
 DEC 2
 BLWP @PL$T3
 B @PL$T4
PL$T3  DATA PLW$P,PL$T1 PLOT ENTRY POINT
T$GL  BSS 2
PLW$P  EQU >8330
PL$T1  MOV 13,12
 LIMI 0
 MOV *12+,10
 SLA 10,12
 MOV *12+,2
 MOV *12,1
 CI 1,255
 JH PL$T2
 CI 2,192
 JH PL$T2
 MOV 1,8
 MOV 2,6
 SRA 1,3
 SRA 2,3
 MOV 1,4
 SLA 4,3
 S 8,4
 NEG 4
 INC 4
 MOV 2,5
 SLA 5,3
 S 6,5
 NEG 5
 MOV 2,3
 SLA 3,5
 A 1,3
 SLA 3,3
 A 5,3
 MOV 4,0
 LI 7,>0100
 SRA 7,0
 MOV 3,0
 BLWP @VSBR
 SWPB 7
 MOV @T$GL,@T$GL
 JEQ PL$T5
 SOCB 7,1
 JMP PL$T6
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PL$T5  SZCB 7,1
PL$T6  BLWP @VSBW
 AI 0,>2000
 BLWP @VSBR
 ANDI 1,>0F00
 SOC 10,1
 BLWP @VSBW
PL$T2  RTWP
PL$T4  
 #endasm

rect(x1,y1,x2,y2,color,toggle)
/* v2.0A 6/28/86 */
 int x1,y1,x2,y2,color,toggle);
{
 line(x1,y1,x1,y2,color,toggle);
 line(x1,y2,x2,y2,color,toggle);
 line(x2,y2,x2,y1,color,toggle);
 line(x2,y1,x1,y1,color,toggle);
}

circle(xcent,ycent,r,col,toggle) int xcent,ycent,r,col,toggle;
/* V2.1 6/28/86 based on an algorithm by Mike Higgins in
   Computer Language 5/86
   --corrected for .8 aspect ratio
   TO REMOVE ASPECT CORRECTION for more speed or
   other purposes delete lines noted and change all
   references of xx to x and yy to y */

   {
   int x,y,r1;
   int xx,yy; /* delete this line */
   x=r; y=0; r1=x/2;
   do
       {
       y++;
       r1=r1-y;
       if (r1<0)
           {
           x--;
           r1=r1+x;
           }
       xx=(8*x)/10;  /* delete this line */
       yy=(8*y)/10;  /* delete this line */
       plot(xcent+xx,ycent+y,col,toggle);
       plot(xcent+yy,ycent+x,col,toggle);
       plot(xcent-yy,ycent+x,col,toggle);
       plot(xcent-xx,ycent+y,col,toggle);
       plot(xcent-xx,ycent-y,col,toggle);
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       plot(xcent-yy,ycent-x,col,toggle);
       plot(xcent+yy,ycent-x,col,toggle);
       plot(xcent+xx,ycent-y,col,toggle);
       }
   while(x>y);
   }

>>> BITWRT       4165 86/07/18
/* Source file with comments, use BITWRT for include */
/* REL 2.0B 6/29/86 ADDS TEXT CAPABILITY
CONTENTS:
  bitxt 1.1A
  bputch 2.2
  bputs 1.1
  btblnk 1.0
Added to REL 2.0
  bgets 1.1
  bgetch 1.0
  getky 1.0
  nxtcur 1.0
  bkspc 1.0
  blanks 1.0

TO BITRTN
  By:  Jay Holovacs
       95 King George Rd
       Warren, NJ 07060
       CIS 74756,413

Required files:

       C99C compiler by Clint Pulley
       BITRTN support                      */

#define CURSOR 95
bitxt()
/* v1.1A 12/8/85 must be called before
bitmap()
copies letter definitions into
storage buffer for use in bitmap
mode */

 #asm
 REF VMBR,VMBW
 B @T$T2
T$T  BSS 768
T$T1  BSS 8
T$T2  LI 0,>900
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 LI 1,T$T
 LI 2,>300
 BLWP @VMBR
 #endasm

bputch(ascii,row,colmn,color)
 int ascii,row,colmn,color;

/* v2.2 6/26/86 or's char def onto
screen image ROW=1-24, COL=1-32 */
/* COLORS TIBASIC FORMAT */

 #asm
 MOV @6(14),0
 DEC 0
 SLA 0,5
 A @4(14),0
 DEC 0
 SLA 0,3
 LI 1,T$T1
 LI 2,8
 BLWP @VMBR
 MOV @8(14),3
 AI 3,-32
 JLT B$LP3
 CI 3,96
 JGT B$LP3
 SLA 3,3
 AI 3,T$T
 LI 5,T$T1
 LI 4,6
B$LP  SOC *3+,*5+
 DECT 4
 JOC B$LP
 BLWP @VMBW
 MOV @2(14),6
 DEC 6
 MOV 6,7
 SLA 6,12
 SLA 7,4
 SOC 7,6
 AI 0,>2000
 BLWP @VMBR
 LI 5,T$T1
 LI 4,6
 LI 3,>F0F0
B$LP2  SZC 3,*5
 SOC 6,*5+
 DECT 4
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 JOC B$LP2
 BLWP @VMBW
B$LP3  
 #endasm

bputs(row,colmn,color,str)
 int row,colmn,color;
 char *str;
/* v1.1 6/26/86 */

 {
 int ascii;
 while (*str!=0)
   {
    ascii=*str++;
    bputch(ascii,row,colmn,color);
    nxtcur(&row,&colmn);
   }
 }

 btblnk(row,colmn)
 /* v1.0 12/11/85 blanks a character space */

 int row,colmn;

 #asm
 B @BL$1
B$BF  DATA 0,0,0,0
BL$1  MOV @4(14),0
 DEC 0
 SLA 0,5
 A @2(14),0
 DEC 0
 SLA 0,3
 LI 1,B$BF
 LI 2,8
 BLWP @VMBW
 #endasm

bgetch(row,col,color) int row,col,color;
/* v1.0 6/26/86
   returns next key, echoes to bitmap screen if printable */
    {
    int ky;
    while ((ky=getkey())==0);
    if ((ky>31)&(ky<128))
       {
       btblnk(row,col);
       bputch(ky,row,col,color);
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       }
    return(ky);
    }

bgets(buff,size,row,col,color) int row,col,color,size; char *buff;
/* v1.0 6/26/86
   returns printable characters to buffer specified
   places ascii 0 at end of string
   size=size of buffer to prevent overwriting at run time */
   {
   int ky,; char *bufpt, *endbf; bufpt=buff; endbf=bufpt+size-2;
   blanks(row,col,size);
   bputch(CURSOR,row,col,color); /* initial cursor */
   while ((ky=bgetch(row,col,color))!=13)
       {
       if (ky==8)
           {
           if (bufpt!=buff)
               {
               *bufpt--;
               btblnk(row,col);
               bkspc(&row,&col);
               btblnk(row,col);
               bputch(CURSOR,row,col,color);
               }
           }
       if ((ky>31)&(ky<127)&(bufpt!=endbf))
           {
           *bufpt++=ky;
           nxtcur(&row,&col);
           bputch(CURSOR,row,col,color);
           }
       if (bufpt==endbf)
           btblnk(row,col);
       }
   btblnk(row,col);
   *bufpt=0;
   return(buff);
   }

getkey()
/* v1.0 6/26/86
   scans keyboard, returns ascii
of key pressed, 255 if no key pressed */
   #asm
 REF KSCAN
 CLR 8
 MOVB 8,@>8374
 BLWP @KSCAN
 MOVB @>837C,8
 ANDI 8,>2000
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 JEQ CHK1$
 MOVB @>8375,8
CHK1$  SWPB 8
   #endasm

nxtcur(rowpt,colpt) int *rowpt, *colpt;
/* v1.0 6/26/86
   increments cursor position when in bitmap text mode
   rowpt and colpt are pointers to current row and
   column values  format: nxtcur(&row,&col) */

   {
   if (*colpt==32)
       {
       *colpt=1;
       if (*rowpt==24)
           *rowpt=1;
       else
           (*rowpt)++;
       }
   else
       (*colpt)++;
   }

bkspc(rowpt,colpt) int *rowpt, *colpt;
/* v1.0 6/26/86
   decrements cursor location--call with the
   the format: bkspc(&row,&col) */
   {
   if (*colpt==1)
       {
       if (*rowpt==1)
           return;
       else
           (*rowpt)--;
           *colpt=32;
           return;
       }
   else
       (*colpt)--;
   }

blanks(row,col,cnt)
/* v1.0 6/29/86
   will blank out cnt character spaces */
int row,col,cnt;
   {
   while(cnt-->0)
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       {
       btblnk(row,col);
       nxtcur(&row,&col);
       }
   }
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Disk 68. Contents of file BOXDEM/C

/* This is a test of the box functions */

#asm
    REF MAKBOX,PUTBOX,ENDBOX,CHSET2,IVIDEO,PRINTF
#endasm
#include "DSK2.STDIO"
strcat(s,t)
char *s,*t;
{
  --s;
  while(*++s);
  while(*s++=*t++);
}
main()
{
    int c;
    char *strg1,*strg2,*strg3,*strg4;
    strg1="This is a test of the boxes routines.";
    c=0;
    locate(1,1);
    while(c<24){
      printf("%s \n",strg1);
      c++;
    }
    chset2();
    strg1="*********** This is** a test ***********";
    strg2="########### This is## a test ###########";
    strg3="                      this is a larger       BOX            ";
    strg4="   and consist of       two character          arrays.      ";
    strcat(strg3,strg4);
    ivideo(strg1);
    ivideo(strg3);
    makbox(10,4,strg1);
    makbox(10,4,strg2);
    makbox(10,4,strg1);
    makbox(20,6,strg3);
    strg2="This is a window that will appear on the screen.   And when popped";
    strg3="  off will restore the former screenbelow it.        ";
    strcat(strg2,strg3);
    ivideo(strg2);
    makbox(17,7,strg2);
    putbox(1,7,10);
    putbox(2,10,10);
    putbox(3,12,15);
    putbox(4,8,8);
    putbox(5,17,15);
    locate(15,1);
    c=getchar();
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    endbox(4);
    c=getchar();
    endbox(3);
    c=getchar();
    endbox(2);
    c=getchar();
    endbox(1);
    c=getchar();
    endbox(5);
}
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Disk 68. Contents of file EXPLST;C

/* explst - expanded listing program v1.1
**
** this program is used to list assembly language or
** c source files. The COPY and #include directives
** are executed to produce a complete listing. As in
** their respective languages, the directives cannot
** be nested. Null filename inputs default to the
** keyboard and screen. Pressing a key will pause the
** program, CLEAR (FCTN-4) will abort.
**
** Clint Pulley  86/06/14
*/
#include "dsk1.stdio"
#define LEN 81
char fn[40],line[LEN];
int c,inp,out,cpy;
char delim[]="\n-  -  -  -  -\n\n";
main()
{ while(1)
  { putchar(FF);
    puts("c99 explst v1.1\n\n");
    inp=getfn("Input","r");
    out=getfn("Output","w");
    putchar('\n');
    while(fgets(line,LEN,inp))
    { outline();
      chklin();
    }
    fclose(inp);
    fclose(out);
    puts("\nmore copies?");
    c=getchar();
    if((c=='N')|(c=='n'))break;
  }
  exit(7);
}
/* getfn returns unit # or 0 if null name entered
*/
getfn(text,m) char *text,*m;
{ int unit;
  unit=0;
  while(1)
  { puts(text);
    puts(" filename?");
    gets(fn);
    if(!*fn)break;
    if(unit=fopen(fn,m))break;
    puts("bad filename-try again\n");
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  }
  return(unit);
}
/* output a line and check keyboard
*/
outline()
{ fputs(line,out);
  if(!out)putchar(EOL);
  poll(YES);
}
/* scan line for COPY or #include
** if found, copy referenced file
*/
chklin()
{ int i;
  char *ptr;
  i=0;
  while(line[i]==' ')++i;
  ptr=line+i;
  if(strmat("COPY ",ptr))copy2(i+4);
  if(strmat("#include ",ptr))copy2(i+8);
}
/* open secondary file and copy
*/
copy2(i) int i;
{ char *ptr;
  while(line[++i]==' ');
  ptr=line+i;
  if(*ptr=='"') {++ptr; ++i;}
  while(*ptr!='"' & *ptr>' ')++ptr;
  *ptr=NULL;
  if((cpy=fopen(line+i,"r"))==0)
  { puts("\nCan't open ");
    puts(line+i);
    putchar(EOL);
    return;
  }
  fputs(delim,out);
  while(fgets(line,LEN,cpy))outline();
  fclose(cpy);
  fputs(delim,out);
}
/*
** return true if s matches t up to
** the NULL byte
*/
strmat(s, t) char *s, *t;
{ while(*s == *t)
  { if(*t == 0) return (1);
    ++s; ++t;
  }
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  if(*s==0)return 1;
  return 0;
}
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Disk 68. Contents of file GRFTST;C

/* test of graphics 1 library
*/
#include "dsk1.grf1rf"
main()
{ puts("In text mode\n\n");
  chrdef(42,"183C7EFFFF7E3C18");
  pause(" hchar test");
  hchar(11,1,42,120);
  pause(" vchar test");
  vchar(1,20,42,72);
  pause(" gchar test");
  hchar(20,24,126,1);
  putchar('\n');
  putchar(gchar(20,24));
  putchar('\n');
  pause(" chrset test");
  chrset();
  pause(" patcpy test");
  patcpy(36,42);
  pause(" grf1 mode");
  grf1();
  chrdef(42,"183C7EFFFF7E3C18");
  puts(" In graphics 1 mode\n\n");
  pause(" magenta screen");
  screen(14);
  pause(" red spaces");
  color(4,2,10);
  pause(" redefine space");
  chrdef(32,"000000000000001");
  pause(" clear screen");
  screen(5);
  color(4,2,1);
  clear();
  pause(" hchar test");
  hchar(11,1,42,96);
  pause(" vchar test");
  vchar(1,15,42,96);
  pause(" gchar test");
  hchar(20,24,126,1);
  putchar('\n');
  putchar(gchar(20,24));
  putchar('\n');
  pause(" key test");
  keytst();
  pause(" joyst test");
  jsttst();
  clear();
  pause(" sprite test 1");
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  sprt1();
  chrdef(32,"0");
}
keytst()
{ int cv,st;
  while(cv!=18)
  { cv=key(1,&st);
    if(st==1)putchar(cv);
  }
}
jsttst()
{ int xj,yj,xv,yv,cv,st;
  clear();
  xv=16;
  yv=12;
  while(key(1,&st)!=18)
  { joyst(1,&xj,&yj);
    xv=xv+(xj>>2);
    yv=yv-(yj>>2);
    if(xv<1)xv=32;
    if(xv>32)xv=1;
    if(yv<1)yv=24;
    if(yv>24)yv=1;
    vchar(yv,xv,42,1);
  }
}
sprt1()
{ int i,j,r,c;
  char cb[7];
  sprite(5,64,8,60,100);
  delay(30);
  sprite(0,80,6,60,60);
  delay(30);
  spmag(4);
  i=0;
  while(++i<=16)
  { spcolr(5,i);
    spcolr(0,17-i);
    delay(10);
  }
  spcolr(0,16); spcolr(5,2);
  sppat(0,84);
  delay(30);
  i=j=0;
  while(j<192)
  { sploct(0,++j,++i);
    sploct(5,160,i);
    delay(1);
  }
  screen(8);
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  sploct(0,60,60); sploct(5,120,120);
  i=0;
  while(++i<5)
  { spmag(i);
    delay(30);
  }
  screen(12);
  sploct(0,80,0); sploct(5,80,120);
  spmotn(0,0,4);
  spmct(1);
  i=j=0;
  while(j<255)
  { spposn(0,&i,&j);
    locate(23,2);
    puts("row="); puts(itod(i,cb,5));
    puts(" col="); puts(itod(j,cb,5));
    puts(" dsp="); puts(itod(spdist(0,5),cb,7));
    locate(24,2);
    puts("drc="); puts(itod(spdrc(0,96,128),cb,7));
    PUTS("  ");
    if(spcnc(0,5,4)) puts("spcnc"); else puts("     ");
    if(spcrc(0,80,180,8)) puts(" spcrc"); else puts("      ");
    if(spcall()) puts(" spcall"); else puts("       ");
    poll(1);
  }
  spdel(0);
  pause(" done!\n");
  spdall();
}
pause(c) char *c;
{ puts(c);
  getchar();
}
delay(n) int n;
{ n=1000*n;
  while(n--);
}
/*
** str=itod(nbr,str,sz) -
**  convert nbr to signed decimal string of width sz
**  right justified, blank filled, result in str[].
**  sz includes 0-byte string terminator
*/
itod(nbr,str,sz) int nbr,sz; char str[];
{ char sgn;
  sgn=' ';
  if(nbr<0) { nbr=-nbr; sgn='-'; }
  str[--sz]=0;
  while(sz)
  { str[--sz]=nbr%10+'0';
    if(!(nbr=nbr/10))break;
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  }
  if(sz) str[--sz]=sgn;
  while(sz) str[--sz]=' ';
  return str;
}
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Disk 68. Contents of file TTT;C

/*
* 3D Tic Tac Toe.
*
* Adapted to c99 by Clint Pulley
*
* Last edit 86/03/01 1830
*/
#include "dsk1.conio"
#define  EMPTY  0
#define  PLAYER 1
#define  PLT2   2
#define  PLT3   3
#define  PLT4   4
#define  BEAST  5
#define  BET2  10
#define  BET3  15
#define  WDIM 304
/*
* This is a table of all winning
* combinations, stolen from
* Kilobaud, April 78.
* You can look there to see how it
* is ordered.
*/
int w[WDIM] = {
  0,  1,  2,  3,
  4,  5,  6,  7,
  8,  9, 10, 11,
 12, 13, 14, 15,
  0,  4,  8, 12,
  1,  5,  9, 13,
  2,  6, 10, 14,
  3,  7, 11, 15,
  0,  5, 10, 15,
  3,  6,  9, 12,
 16, 17, 18, 19,
 20, 21, 22, 23,
 24, 25, 26, 27,
 28, 29, 30, 31,
 16, 20, 24, 28,
 17, 21, 25, 29,
 18, 22, 26, 30,
 19, 23, 27, 31,
 16, 21, 26, 31,
 19, 22, 25, 28,
 32, 33, 34, 35,
 36, 37, 38, 39,
 40, 41, 42, 43,
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 44, 45, 46, 47,
 32, 36, 40, 44,
 33, 37, 41, 45,
 34, 38, 42, 46,
 35, 39, 43, 47,
 32, 37, 42, 47,
 35, 38, 41, 44,
 48, 49, 50, 51,
 52, 53, 54, 55,
 56, 57, 58, 59,
 60, 61, 62, 63,
 48, 52, 56, 60,
 49, 53, 57, 61,
 50, 54, 58, 62,
 51, 55, 59, 63,
 48, 53, 58, 63,
 51, 54, 57, 60,
  0, 16, 32, 48,
  1, 17, 33, 49,
  2, 18, 34, 50,
  3, 19, 35, 51,
  4, 20, 36, 52,
  5, 21, 37, 53,
  6, 22, 38, 54,
  7, 23, 39, 55,
  8, 24, 40, 56,
  9, 25, 41, 57,
 10, 26, 42, 58,
 11, 27, 43, 59,
 13, 29, 45, 61,
 12, 28, 44, 60,
 14, 30, 46, 62,
 15, 31, 47, 63,
  0, 21, 42, 63,
  4, 21, 38, 55,
  8, 25, 42, 59,
 12, 25, 38, 51,
  1, 21, 41, 61,
 13, 25, 37, 49,
  2, 22, 42, 62,
 14, 26, 38, 50,
  3, 22, 41, 60,
  7, 22, 37, 52,
 11, 26, 41, 56,
 15, 26, 37, 48,
  0, 20, 40, 60,
  0, 17, 34, 51,
  3, 18, 33, 48,
  3, 23, 43, 63,
 12, 24, 36, 48,
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 12, 29, 46, 63,
 15, 30, 45, 60,
 15, 27, 39, 51
};
/*
* This is the board.
*/
int b[64];
char  *sep  = "    ------- ------- ------- -------\n";
/*
* Working storage
*/
#asm
 AORG >8330
#endasm
int i, j, t;
int s, bs, bt;
#asm
 RORG
#endasm
int v[76];
char buf[20];
/*
*/
main()
{
  puts("Do you want the rules? ");
  gets(buf);
  if(buf[0]=='Y' | buf[0]=='y')
    rules();
  for(i=0 ; i<64 ; ++i)b[i]=EMPTY;
  puts("Do you want to go first? ");
  gets(buf);
  if(buf[0]=='Y' | buf[0]=='y')
    user();
  for(;;) {
    beast();
    user();
  }
}
/*
 * Print the rules of the
 * game.
 */
rules()
{
  puts("Three  dimensional tic-tac-toe is played");
  puts("on a 4X4X4 board.  To win you must get 4");
  puts("in a row.  Your moves are specified as a");
  puts("3  digit number;  the first digit is the");
  puts("level,  the second the row and the third");
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  puts("the column.  Levels and columns go  from");
  puts("left to right from 0 to 3.  Rows go from");
  puts("top to bottom with 0 on the top.\n\n");
}
/*
 * Accept a user move.
 * Exit if he wins.
 */
user()
{
  board();
  for(;;) {
    puts("\nYour move? ");
    if(gets(buf) == NULL) {
      puts("\nChicken.\n");
      exit(0);
    }
    i = 16*(buf[0]-'0') + (buf[1]-'0') + 4*(buf[2]-'0');
    if(i>=0 & i<=63 & b[i]==EMPTY)
      break;
    puts("\nEh?\n");
  }
  b[i] = PLAYER;
  for(i=0; i<WDIM; i=i+4) {
    t = 0;
    for(j=0; j<4; ++j)
      t = t+b[w[i+j]];
    if(t == PLT4) {
      puts("\nYou win.\n");
      exit(0);
    }
  }
}
/*
 * Display the board.
 * Not as easy as it sounds.
 */
board()
{
  puts("\f\n");
  for(i=0; i<4; ++i) {
    if(i != 0)
      puts(sep);
    puts("    ");
    for(j=0; j<64; j=j+4) {
      psq(i+j);
      if(j==12 | j==28 | j==44)
        putchar(' ');
      else if(j >= 60)
        putchar('\n');
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      else
        putchar('|');
    }
  }
}
/*
 * Format and put out square
 * `s' of the board.
 */
psq(s) int s;
{
  switch(b[s])
  {
  case PLAYER :
    putchar('U');
    return;
  case BEAST :
    putchar('C');
    return;
  default :
    putchar(' ');
  }
}
/*
 * Move for the machine.
 * Just exit on machine wins
 * and draws.
 */
beast()
{
  for(i=0; i<WDIM; i=i+4) {
    t = 0;
    for(j=0; j<4; ++j)
      t = t+b[w[i+j]];
    v[i>>2] = t;
    if(t == BET3)
      break;
  }
  if(i < WDIM) {
    for(j=0; j<4; ++j)
      if(b[w[i+j]] == EMPTY) {
        b[w[i+j]] = BEAST;
        break;
      }
    board();
    puts("\nI win.\n");
    exit(0);
  }
  bt = 0;
  for(s=0; s<64; ++s) {
    if(b[s] != EMPTY)
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      continue;
    t = 0;
    for(i=0; i<WDIM; i=i+4) {
      for(j=0; j<4; ++j)
        if(w[i+j] == s)
          break;
      if(j != 4) {
        if(v[i>>2] == PLT3) {
          b[s] = BEAST;
          return;
        }
        t = t+weight(v[i>>2]);
      }
    }
    if(t > bt) {
      bt = t;
      bs = s;
    }
  }
  if(bt != 0)
    b[bs] = BEAST;
  else {
    for(s=0; s<64; ++s)
      if(b[s] == EMPTY)
        break;
    if(s == 64) {
      puts("\nDraw.\n");
      exit(0);
    }
    b[s] = BEAST;
  }
}
/*
 * Given a total along a winning
 * combination, return the weight
 * value.
 */
weight(at) int at;
{
  switch(at)
  {
  case PLAYER :
    return(1);
  case PLT2 :
    return(4);
  case BEAST :
    return(1);
  case BET2 :
    return(2);
  default :
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    return(0);
  }
}
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Disk 69. Colossal Caves

9HUVLRQ����� $XWKRU�
5HTXLUHV��$GYHQWXUH /DQJXDJH� 8SGDWHG����������

7KH�RULJLQDO�DGYHQWXUH�JDPH�ILQDOO\�WUDQVODWHG�WR�WKH�7,��7KLV�JDPH�ZDV�WKH�SUHFXUVRU�WR�WKH�FODVVLF�=RUN
VHULHV��+RXUV�RI�WH[W�DGYHQWXUH�VROYLQJ�IXQ�

dskdir. v2.0. 12-dec-96
Disk name               = COLCAVE#69
Sectors total           = 360
Sectors used            = 107
Sectors available       = 251
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CAVE1        53 PROGRAM    Y >020 052
002 >003 CAVE2        43 PROGRAM    Y >054 031 >078 011
003 >004 CAVEINFO     11 DIS/VAR 80 Y >073 005 >083 005
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Disk 69. Contents of file CAVEINFO

7+(�&2/266$/�&$9(�,1)250$7,21

7KLV�LV�WKH�RULJLQDO�$GYHQWXUH�IURP�ZKLFK�DOO�RWKHU�YHUVLRQV��ERWK�PLFUR�DQG�PDLQIUDPH��HYROYHG��7KH
JDPH�RI�$GYHQWXUH�XQGHUVWDQGV�(QJOLVK�ZRUGV�DQG�SKUDVHV�DQG�DV�VXFK�ZLOO�DWWHPSW�WR�GR�ZKDW�\RX
FRPPDQG�

7KH�REMHFW�RI�WKH�JDPH�LV�WR�H[SORUH�D�FDYH��ILQG�D�TXDQWLW\�RI�WUHDVXUHV�DQG�GHSRVLW�WKHP�EDFN�LQ�WKH
EXLOGLQJ��$OO�H[LWV�IURP�D�ORFDWLRQ�DUH�QRW�QHFHVVDULO\�YLVLEOH��6LPSOH"�*RRG�OXFN���<RX
OO�QHHG�LW�WR�JHW�SDVW
WKH�VQDNH��

:(/&20(�72�$'9(1785(

6RPHZKHUH�QHDUE\�LV�&RORVVDO�&DYH��ZKHUH�RWKHUV�KDYH�IRXQG�IRUWXQHV�LQ�WUHDVXUH�DQG�JROG��WKRXJK�LW�LV
UXPRUHG�WKDW�VRPH�ZKR�HQWHU�DUH�QHYHU�VHHQ�DJDLQ��0DJLF�LV�VDLG�WR�ZRUN�LQ�WKH�FDYH��,�ZLOO�EH�\RXU�H\HV
DQG�KDQGV��'LUHFW�PH�ZLWK�FRPPDQGV�RI���RU���ZRUGV��,�VKRXOG�ZDUQ�\RX�WKDW�,�RQO\�ORRN�DW�WKH�ILUVW�ILYH
OHWWHUV�RI�HDFK�ZRUG�

6DYLQJ��TXLWWLQJ�DQG�VFRULQJ�WKLV�JDPH�ZRUN�H[DFWO\�DV�WKH\�GR�LQ�DOO�6FRWW�$GDPV
�$GYHQWXUH�VHULHV�

/RDG�&$9(��WR�EHJLQ�DQG�WKHQ�IROORZ�LQVWUXFWLRQV�LQ�WKH�URRP�WKHUHDIWHU��7KLV�JDPH�FRQWDLQV�DOO����
ORFDWLRQV�RI�WKH�RULJLQDO�DGYHQWXUH��LQFOXGLQJ�WKH�0$67(5
6�*$0(��7KH�JDPH�LV�FXUUHQWO\�DW�����
FDSDFLW\��VR�\RX�ZLOO�KDYH�WR�GR�VRPH�6$9(LQJ�DQG�/2$'LQJ�LQ�RUGHU�WR�ZRUN�EHWZHHQ�WKH�PD]HV�DQG�WKH
PDLQ�FDYH�

7KLV�YHUVLRQ�GRHVQ
W�KDYH�WKH�FRPSOH[�VFRUH�NHHSLQJ�V\VWHP�RI�WKH�RULJLQDO�HLWKHU��EXW�,�KRSH�WR�LQFOXGH
WKDW�LQ�D�IXWXUH�HGLWLRQ�

,I�\RX�WKLQN�\RX
YH�IRXQG�DOO�WKH�WUHDVXUHV��MXVW�NHHS�H[SORULQJ�IRU�D�ZKLOH��$OO�RI�WKH�WUHDVXUH�QRZ�H[LVW
VRPHZKHUH�LQ�WKH�FDYH�DQG�ZKHQ�\RX�KDYH�IRXQG�WKHP�DOO��\RX�ZLOO�EH�IXUWKHU�DGYLVHG�ZKDW�WR�GR�LQ�RUGHU
WR�JHW�WR�WKH�0$67(5
6�*$0(�

1R�GRQDWLRQ�LV�H[SHFWHG�RU�DVNHG�IRU��7KLV�KDV�MXVW�EHHQ�D�ORW�RI�IXQ��3OHDVH�IHHO�IUHH�WR�SXW�WKLV�RQ�DQ\
7,%%6�RU�DGG�LW�WR�DQ\�7,8*�OLEUDU\��,�ZRXOG�DSSUHFLDWH�DQ\�FRPPHQWV�\RX�KDYH�RQ�WKH�ZRUN��3OHDVH�VHQG
PDLO�WR�

&,6�����������
67&�7,����

3�6��+LQWV�DUH�DOVR�DYDLODEOH�DW�WKH�DERYH�DGGUHVVHV�
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Disk 70. Mass Transfer

9HUVLRQ����� $XWKRU��6WX�2OVHQ
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG����������

$�JUHDW�WHUPLQDO�HPXODWRU�SURJUDP�LQFOXGLQJ�PXOWLSOH�ILOH�WUDQVIHUV��;02'(0�ILOH�WUDQVIHUV��WHOHSKRQH
QXPEHU�OLVW��ODUJH�LQFRPLQJ�WH[W�EXIIHU��DQG�LQ�JHQHUDO�D�PXFK�PRUH�XVHU�IULHQGO\�SURJUDP�WKDQ�WKH�QRZ
FODVVLF�)DVW�WHUP�

dskdir. v2.0. 12-dec-96
Disk name               = MT43     
Sectors total           = 360
Sectors used            = 354
Sectors available       = 4
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >006 MASS         33 PROGRAM      >0f4 032
002 >003 MASSDOCS1    88 DIS/VAR 80   >07f 087
003 >002 MASSDOCS2    94 DIS/VAR 80   >022 093
004 >007 MAST         32 PROGRAM      >114 031
005 >008 MTDOCS4/2    75 DIS/VAR 80 Y >133 053 >009 021
006 >005 PHONE1       10 DIS/FIX 80   >0eb 009
007 >004 PHONEMAKE    22 PROGRAM      >0d6 021
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Disk 70. Contents of file MASSDOCS1

�0$66�75$16)(5��0RGHP�8WLOLW\�9HUVLRQ����

&RS\ULJKW�����������6WXDUW�2OVRQ

,I�\RX�DUH�XVLQJ�WKLV�SURJUDP��DQG�KDYH�QRW�\HW�SDLG�IRU�LW��SOHDVH�VHQG�����FKHFN�RU�PRQH\�RUGHU�WR�WKH
DXWKRU�IRU�KLV�ZRUN�

,
P�DOORZLQJ�\RX�WR�WU\�WKLV�VRIWZDUH�EHIRUH�\RX�GHFLGH�WR�EX\�LW��$V�VXFK��,�DP�WUXVWLQJ�\RX�WR�SD\�IRU�LW
LI�\RX�VKRXOG�GHFLGH�WR�NHHS�LW��,I�\RX�GR�QRW�OLNH�LW��SOHDVH�SDVV�LW�DORQJ�WR�RWKHU�XVHUV��DV�WKH\�PD\�ILQG
D�QHHG�IRU�WKLV�SURJUDP��*RRG�UHVSRQVH�IURP�\RX�ZLOO�HQFRXUDJH�SURJUDPPHUV�OLNH�P\VHOI�WR�SURYLGH�\RX
ZLWK�VRIWZDUH�DW�D�UHDVRQDEOH�SULFH�DQG�ZLWKRXW�FRS\�SURWHFWLRQ��/LNH�WKH\�VD\��\RX�FDQ�VWDUW�SD\LQJ�XV
QRZ�RU�SD\�D�VRIWZDUH�GHDOHU���WLPHV�WKH�SULFH�IRU�WKHLU�SURJUDPV�

678$57�2/621�6<623��7,���������������������
�����:��&22/,'*(�67�
3+2(1,;��$=�������

0$66�75$16)(5�LV�D�WHUPLQDO�HPXODWRU�SURJUDP�ZULWWHQ�LQ������DVVHPEO\�ODQJXDJH��7KURXJK�LWV�PHQX
GULYHQ� VFUHHQV�� LW� VXSSOLHV� WKH� XVHU� ZLWK� D� YDULHW\� RI� RSWLRQV� ZLWK� ZKLFK� WR� HQKDQFH� WKH
WHOHFRPPXQLFDWLRQV�RI�WKH�7,�FRPSXWHU�

6<67(0�5(48,5(0(176

7KH�PLQLPXP�V\VWHP�QHFHVVDU\�IRU�RSHUDWLRQ�LV�WKH�7,�����$�FRQVROH����N�0HPRU\�([SDQVLRQ��56���
FDUG��GLVN�GULYH��DQG�D�PRGHP��(LWKHU�WKH�(GLWRU�$VVHPEOHU�RU�([WHQGHG�%DVLF�FDUWULGJH�PD\�EH�XVHG�

*(1(5$/�,1)250$7,21

7KLV�VRIWZDUH�HPSOR\V�D�XQLTXH�IHDWXUH�SURYLGHG�E\�WKH�7,�����$�FRPSXWHU��7KH�56����FDUG�FRQWDLQV�LWV
RZQ�SURJUDPPLQJ�LQVLGH�D�VSHFLDO�'HYLFH�6HUYLFH�5RXWLQH��'65��URP��7KLV�URP�QRUPDOO\�KDQGOHV�WKH
FRPSXWHUV�ILOH�PDQDJHPHQW��,W�DOVR�DOORZV�IRU�WKH�XVH�RI�&LUFXODU�,QWHUUXSW�%XIIHU��&,%��RSHUDWLRQ��7KLV
URXWLQH�LQWHUUXSWV�WKH�UXQQLQJ�SURJUDP�HDFK�WLPH�D�FKDUDFWHU�LV�UHFHLYHG�DQG�SODFHV�WKDW�FKDUDFWHU�LQWR
D�VSHFLDO�EXIIHU�LQ�PHPRU\��7KLV�SURJUDP�SHULRGLFDOO\�FKHFNV�WKH�&,%�DQG�XSRQ�ILQGLQJ�QHZ�FKDUDFWHUV�
SURFHVVHV�WKHP�DV�HLWKHU�FRQWURO�FKDUDFWHUV�RU�GDWD��7KH�&,%�RYHUZULWHV�LWVHOI�LI�PRUH�WKDQ�����FKDUDFWHUV
DUH�UHFHLYHG�DQG�QRW�SURFHVVHG��7KLV�W\SH�RI�SURJUDPPLQJ�UHVXOWV�LQ�DQ�LQWHUUXSW�GULYHQ�LQSXW�IRU�WKH
FRPSXWHU��DOORZLQJ�WKH�XVHU�WR�OHDYH�WKH�WHUPLQDO�PRGH�DQG�UHWXUQ�WR�WKH�PDLQ�PHQX�IRU�VKRUW�SHULRGV
RI�WLPH�ZLWKRXW�DQ\�GDWD�ORVV�
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0$66�75$16)(5�PDLQWDLQV�LWV�RZQ�XVHU�PDQDJHG�WHOHSKRQH�GLUHFWRU\��7KH�DFFRPSDQ\LQJ�H[WHQGHG
EDVLF�SURJUDP��3+21(0$.(��DOORZV�WKH�XVHU�WR�ORDG�D�SKRQH�GLUHFWRU\�ZLWK�XS�WR����RI�WKH�PRVW
IUHTXHQWO\�FDOOHG�QXPEHUV��7KH�GLUHFWRU\�FDQ�EH�HDVLO\�XSGDWHG�ZLWK�WKH�SURJUDP
V�HGLWLQJ�IHDWXUH��7KH
GHVLUHG�SKRQH�QXPEHU�FDQ�EH�DFFHVVHG�YLD�WKH�DXWR�GLDO�IHDWXUH��7KLV�DXWR�GLDOLQJ�FDQ�RQO\�EH�DFFHVVHG
LI�D�VPDUW�PRGHP�ZLWK�DXWRGLDO�FDSDFLW\�LV�EHLQJ�XVHG��(DFK�RI�WKH����OLVWLQJV�DOORZ�WKH�XVHU�WR�VHQG�XS
WR����FKDUDFWHUV�WR�WKH�PRGHP��7KLV�DOORZV�WKH�XVHU�WR�VHQG�VSHFLDO�PRGHP�FRQWURO�FRGHV�SULRU�WR�WKH
DFWXDO�GLDOLQJ�RI�WKH�GHVLUHG�SKRQH�QXPEHU�

1RWH��,Q�RUGHU�WR�XVH�WKH�DXWR�GLDO�SKRQH�GLUHFWRU\�RSWLRQ��WKH�H[WHQGHG�EDVLF�SURJUDP�WKDW�FUHDWHV�WKH
GLUHFWRU\�VKRXOG�ILUVW�EH�XVHG��7R�GR�WKLV��ORDG�DQG�UXQ�WKH�IROORZLQJ�SURJUDP�2/'�'6.��3+21(0$.(�
,I�WKLV�SURJUDP�LV�EHLQJ�UDQ�IRU�WKH�YHU\�ILUVW�WLPH��WKHQ�VHOHFW�RSWLRQ���IURP�WKH�PHQX��ZKLFK�ZLOO�FUHDWH
D�EODQN�GLUHFWRU\�RQ�WKH�GLVN�\RX�KDYH�LQ�GULYH�����7R�SURYLGH�IRU�SURSHU�PRGHP�RSHUDWLRQ��\RX�PXVW
DQVZHU�DOO�WKH�SURPSWV�LQ�WKH��FKDQJH�PRGHP�FRPPDQGV��VHFWLRQ��7KLV�SURJUDP�LV�DOVR�PHQX�GULYHQ�
)ROORZ�WKH�VFUHHQ�SURPSWV�WR�ORDG�WKH�GLUHFWRU\�ZLWK�\RXU�SKRQH�QXPEHUV�DQG�PRGHP�FRPPDQGV�

,1752'8&,1*��0;7���0XOWLSOH�;PRGHP�7UDQVIHU�

7KH�0;7�ILOH�WUDQVIHU�RSWLRQ�LV�DQ�$//�1(:�FRQFHSW�IRU�WKH�7,�DQG�LWV�JURZLQJ�[PRGHP�ILOH�WUDQVIHU
FDSDELOLWLHV��7KH�0;7�VXSHUYLVRU�URXWLQH�DOORZV�WKH�XVHU�WR�VHOHFW�DQ\�QXPEHU�RI�ILOHV�IURP�D�GLVN��DQG
VHQG� WKHP� ZLWKRXW� WKH� ERULQJ� WDVN� RI� W\SLQJ� LQ� QXPHURXV� ILOHQDPHV� DQG� RWKHU� DVVRFLDWHG� NH\
FRPELQDWLRQV�DV�XVHG�E\�RWKHU�[PRGHP�WUDQVIHU�SURJUDPV��,I�XVHG�ZLWK�D�VPDUWPRGHP��WKH�SURJUDP�ZLOO
HYHQ�GLVFRQQHFW�LWVHOI�IURP�WKH�SKRQH�OLQH�DIWHU�WKH�WUDQVIHU�LV�FRPSOHWH�RU�VKRXOG�PRUH�WKDQ����UHWULHV
EH�HQFRXQWHUHG�RQ�DQ\�RQH�UHFRUG�

,I�WKH�0;7�V\VWHP�LV�XVHG�RQ�ERWK�VHQGLQJ�DQG�UHFHLYLQJ�FRPSXWHUV��WKH�PRGLILHG�[PRGHP�WUDQVIHU�LV
DXWRPDWLF�� DOORZLQJ� ERWK� XVHUV� WR� ZDON� DZD\� IURP� WKH� FRPSXWHU�� UHWXUQLQJ� ODWHU� WR� WXUQ� RII� WKH
HTXLSPHQW�

0;7�LV�FDSDEOH�RI�6(1',1*�\RXU�VHOHFWHG�GLVN�ILOHV�WR�27+(5�[PRGHP�WHUPLQDO�HPXODWRUV�DOVR��7KH
UHFHLYLQJ� V\VWHP�ZLOO� VWLOO� KDYH� WR� W\SH� LQ� ILOHQDPHV�� KRZHYHU� WKH�0;7� VXSHUYLVRU� VHQGV� WKH� RWKHU
FRPSXWHU�D�PHVVDJH�FRQWDLQLQJ�WKH�SURSHU�ILOHQDPH�RI�WKH�ILOH�WR�EH�WUDQVIHUUHG��7KLV�DOORZV�0;7�WR�ZRUN
ZLWK�VXFK�SURJUDPV�DV�)DVW�7HUP�DQG��$�7DON�

0;7�XVHV�D�PRGLILHG�ILOH�KHDGHU�WR�FRQYH\�WKH�QHFHVVDU\�LQIR�IRU�WKH�UHFHLYLQJ�0;7�V\VWHP��LQFOXGLQJ�WKH
SURSHU�ILOHQDPH�DQG�VWDWXV�DV�WR�DQ\�PRUH�ILOHV�WR�EH�VHQW�DIWHU�WKH�SUHVHQW�RQH�LV�ILQLVKHG��$OWKRXJK�WKH
ILOH�KHDGHU�LV�PRGLILHG��LW�VWLOO�ZRUNV�ZLWK�WKRVH�RWKHU�SURJUDPV�SUHYLRXVO\�PHQWLRQHG��6LQFH�WKH�RWKHU
[PRGHP�HPXODWRU�SURJUDPV�GR�QRW�VHQG�WKH�PRGLILHG�ILOH�KHDGHU��0;7�FDQ�127�EH�XVHG�IRU�UHFHLYLQJ
ILOHV�IURP�WKHVH�RWKHU�SURJUDPV�



The Cyc: Boston Computer Society Software Library

943

(55256

0DVV�7UDQVIHU� XVHV� RQ� VFUHHQ� ,�2� HUURU� PHVVDJHV� LI� SUREOHPV� DUH� HQFRXQWHUHG� ZKLOH� DFFHVVLQJ� D
SHULSKHUDO��)RU�\RXU�FRQYHQLHQFH��WKH�VWDQGDUG�7,�HUURU�FRGHV�DUH�OLVWHG�EHORZ�

&RGH 0HDQLQJ

�� %DG�GHYLFH�QDPH
�� 'HYLFH�LV�ZULWH�SURWHFWHG
�� %DG�RSHQ�DWWULEXWH�VXFK�DV�LQFRUUHFW�ILOH�W\SH
�� ,OOHJDO�RSHUDWLRQ��LH���DQ�RSHUDWLRQ�QRW�VXSSRUWHG�RQ�WKH�SHULSKHUDO�RU�D�FRQIOLFW�ZLWK�WKH�RSHQ

DWWULEXWHV
�� 2XW�RI�WDEOH�RU�EXIIHU�VSDFH�RQ�WKH�GHYLFH
�� $WWHPSW�WR�UHDG�SDVW�HQG�RI�ILOH
�� 'HYLFH�HUURU��&RYHUV�DOO�KDUG�GHYLFH�HUURUV
�� )LOH�HUURU�VXFK�DV�SURJUDP�GDWD�ILOH�PLVPDWFK�RU�ILOH�QRW�IRXQG�

6<67(0�'()$8/76

8SRQ�HQWHULQJ�WKH�SURJUDP��WKH�IROORZLQJ�DUH�LQ�HIIHFW�

56����FDUG�����SRUW���
����EDXG�UDWH
��ELW�FKDUDFWHU�OHQJWK��WHUPLQDO�PRGH�PDVNHG�WR���
��VWRS�ELW
1R�SDULW\�FKHFN
$XWR�+DQJXS�2II
/RFDO�HFKR�2II
5HPRWH�HFKR�2II
%XIIHU�FDSWXUH�2Q
/RJ�ILOH�2II
/LQHIHHG�2II
3ULQW�VSRROHU�RII��VHW�IRU�3,2



7(;$6�,167580(176
+20(�&20387(5

944

&21752/�DQG�)81&7,21�.(<6

7KH�IROORZLQJ�FRQWURO�DQG�IXQFWLRQ�NH\V�DUH�DFWLYH�DORQJ�ZLWK�DXWR�UHSHDWLQJ�RI�DOO�NH\V�

CTRL
* %HOO 3URGXFHV�D�EHHS
+ %6 0RYH�FXUVRU�RQH�VSDFH�OHIW��GHOHWLQJ�WKH�SUHYLRXV�FKDUDFWHU
- /) 6FUROOV�WKH�GLVSOD\�VFUHHQ�RQH�OLQH
5 � &KDQJHV�VRPH�56����SDUDPHWHUV�ZKHQ�DW�PDLQ�PHQX
/ )) &OHDUV�WKH�VFUHHQ�DQG�KRPHV�FXUVRU
� � &DXVHV�WKH�SURJUDP�WR�JHQHUDWH�D�EUHDN�FKDUDFWHU�DQG�DOVR�&$1&(/6�WKH�$872�',$/

URXWLQH�RQFH�LW�KDV�EHHQ�VWDUWHG
 � &KDQJHV�VFUHHQ�FRORU

FCTN
6 %6 /HIW�DUURZ��SURYLGHV�VDPH�IXQFWLRQ�DV�&RQWURO�+
; /) 'RZQ�DUURZ��SURYLGHV�VDPH�IXQFWLRQ�DV�&RQWURO�-
� � &KDQJHV�WH[W�FRORU�
� � )&71�&/($5�DOORZV�WKH�XVHU�WR�DERUW�PRVW�IXQFWLRQV
� � )&71�$,'�H[LWV�WKH�7HUPLQDO�PRGH�DQG�UHWXUQV�WR�WKH�PDLQ�PHQX�VFUHHQ
 � 3URPSWV�\RX�IRU�H[LWLQJ�WKH�SURJUDP��7RJJOHV�SULQW�VSRROHU�RQ�RII�LQ�WHUPLQDO�PRGH
' � 5LJKW�DUURZ��SURYLGHV�VDPH�IXQFWLRQ�DV�WKH�VSDFH�EDU�
�� � :KHQ�LQ�WHUPLQDO�PRGH��DOORZV�D�VFUHHQ�GXPS�WR�EH�GRQH�
(QWHU &5 3RVLWLRQV�FXUVRU�DW�WKH�EHJLQQLQJ�RI�WKH�OLQH�

/2$',1*�7+(�352*5$0

(GLWRU�$VVHPEOHU�XVLQJ�RSWLRQ����(QWHU�WKH�ILOHQDPH�DV��'6.��0$66

([WHQGHG�%DVLF�PRGXOH��(QWHU�WKH�ILOHQDPH�DV��'6.��/2$'

&86720,=,1*�7+(�352*5$0

1RWH��,W�LV�DVVXPHG�WKH�XVHU�RI�WKLV�LQIR�KDV�DQ�XQGHUVWDQGLQJ�RI�KRZ�D�VHFWRU�HGLWRU�ZRUNV��HVSHFLDOO\�WKH
RQH�WKDW�ZLOO�EH�XVHG�WR�DOWHU�WKH�0$66�ILOH��<RX�VKRXOG�PDNH�D�FRS\�RI�WKH�0$66�ILOH�ILUVW��DQG�DWWHPSW
\RXU�FKDQJHV�RQ�WKDW�FRS\��,I�D�PLVWDNH�LV�PDGH��\RX�ZLOO�QRW�GHVWUR\�\RXU�RQO\��ZRUNLQJ��YHUVLRQ�RI�WKH
SURJUDP��,I�\RX�GR�QRW�NQRZ�KRZ�WR�XVH�D�VHFWRU�HGLWRU��,�ZRXOG�UHFRPPHQG�WKDW�\RX�FRQWDFW�D�ORFDO�XVHU
JURXS�RU�DQ�LQGLYLGXDO�ZKR�LV�NQRZOHGJHDEOH�LQ�WKH�XVH�RI�VHFWRU�PRGLILFDWLRQV�
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'LUHFWLRQV�

�� 8VLQJ�D�VHFWRU�HGLWRU��ORFDWH�WKH�ILUVW�VHFWRU�RI�WKH�0$66�ILOH��7KLV� LV�WKH�VHFWRU�LQ�ZKLFK�DOO
PRGLILFDWLRQV�ZLOO�EH�PDGH�

�� /RFDWH� WKH� E\WH�V��ZLWKLQ� WKH� VHFWRU� WR� FKDQJH��7KH� IROORZLQJ� WDEOHV� JLYHV� WKH� ORFDWLRQ� DQG
IXQFWLRQ�RI�WKH�E\WHV�DQG�GHIDXOWV�WKDW�DUH�DYDLODEOH�

�� $IWHU�\RX�KDYH�FKDQJHG�WKH�GHVLUHG�E\WHV��ZULWH�WKH�HGLWHG�VHFWRU�EDFN�WR�GLVN�

1RWH��,�FRXQW�E\WHV�DVVHPEO\�VW\OH��,Q�RWKHU�ZRUGV��WKH�ILUVW�E\WH�LQ�D�VHFWRU�LV���DQG�WKH�ODVW�E\WH�LV�����
,�DP�XVLQJ�GHFLPDO�QXPEHUV�IRU�WKH�E\WH��
V�DQG�KH[�QXPEHUV��!��IRU�WKH�GHIDXOW�DQG�RSWLRQDO�QXPEHUV�

1RWH��0RVW�56����FDUGV�KDYH���3,2�SRUW�DQG���VHULDO�SRUWV��0RVW�XVHUV�RQO\�KDYH���56����FDUG��,I�VR��WKH
VHULDO�SRUWV�DUH�UHIHUUHG�WR�DV�56������DQG�56�������,I�WZR�56����FDUGV�DUH�LQVWDOOHG�LQ�\RXU�V\VWHP��WKH
VHFRQG�FDUG�WKHQ�EHFRPHV�56������DQG�56�������DQG�WKH�VHFRQG�3,2�SRUW�EHFRPHV�3,2����6LQFH�HDFK�FDUG
KDV�WZR�VHULDO�SRUWV��WKH�FRPSXWHU�DGGUHVVHV�WKHVH�E\�XVLQJ�WZR�VHSDUDWH�QRWDWLRQV��WKH�FDUG�DGGUHVV�DQG
WKH�SRUW�DGGUHVV��7KH�IROORZLQJ�WDEOHV�VKRZ�\RX�ZKLFK�KH[�FRGHV�WR�HGLW�LQWR�WKH�SURJUDP�IRU�VHWWLQJ�XS
ERWK�WKH�FDUG�DQG�SRUW�DGGUHVVHV��GHSHQGLQJ�RQ�\RXU�V\VWHP�FRQILJXUDWLRQ�

%\WH�� 'HIDXOW )XQFWLRQ�DQG�2SWLRQDO�YDOXHV

����� !���� 6HOHFWV�ILUVW�RU�VHFRQG�56����&$5'�
�� !)� 6HOHFWV�FKDUDFWHU�DQG�VFUHHQ�FRORUV��7KH�ILUVW�GLJLW� LV�FKDUDFWHU�FRORU�

6HFRQG�GLJLW�LV�VFUHHQ�FRORU�
�� !�� 6HOHFWV�WKH�56����SRUW�ZLWKLQ�WKH�FDUG�
����� !��'� 6HOHFWV�WKH�PRGHP�EDXG�UDWH�
����� !��(� 'HOD\�WLPH�EHIRUH�DXWR�UHSHDW�IRU�NH\ERDUG��!��(� �����
����� !���& 'HOD\� EHWZHHQ� FKDUDFWHUV� RQFH� NH\ERDUG� KDV� VWDUWHG� DXWR�UHSHDWLQJ�

�!���& ���
����� !���� 3ULQW�VSRROHU�W\SH�

!���� 7,�FDUG�3,2
!���� 7,��&RU&RPS��0\DUF�FDUG�VHULDO

����� !���� 6HOHFW�ILUVW�RU�VHFRQG�56����FDUG�IRU�SULQW�VSRROHU�
����� !���� 6HOHFWV�WKH�56����VHULDO�SULQW�VSRROHU�SRUW�ZLWKLQ�WKH�FDUG�
����� !���� 6HOHFWV�WKH�EDXG�UDWH�IRU�VHULDO�SULQW�VSRROHU�
����� !���� 6HOHFWV�QXPEHU�RI�GDWD�ELWV��SDULW\��DQG�VWRS�ELWV�IRU�VHULDO�SULQW�VSRROHU
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&RORU�FRGHV��LQ�KH[�

� WUDQVSDUHQW
� EODFN
� PHGLXP�JUHHQ
� OLJKW�JUHHQ
� GDUN�EOXH
� OLJKW�EOXH
� GDUN�UHG
� F\DQ
� PHGLXP�UHG
� OLJKW�UHG
$ GDUN�\HOORZ
% OLJKW�\HOORZ
& GDUN�JUHHQ
' PDJHQWD
( JUD\
) ZKLWH

%DXG�UDWH�FRGHV��LQ�KH[�

!����� �����EDXG
!��'�� �����EDXG
!����� �����EDXG
!��$�� ������EDXG
!��'�� ������EDXG
!����� ������EDXG
!����� ������EDXG

56����FDUG�DQG�SRUW�FRGHV��LQ�KH[�

!����� �56����FDUG���
!����� �56����FDUG���
!��� �56������RU���
!��� �56�������RU���

'DWD�ELWV��SDULW\��VWRS�ELWV

!����� ��1��!����� ��1�
!$���� ��(��!$���� ��(�
!%���� ��2��!%���� ��2�
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6&5((1�'803�23(5$7,21

:KLOH�LQ�WKH�WHUPLQDO�PRGH��D�VFUHHQ�GXPS�FDQ�EH�GRQH�ZLWKRXW�KDYLQJ�WR�JR�WR�WKH�YLHZ�EXIIHU�PRGH��7R
GXPS�D�VFUHHQ��WKH�)&71�DQG���NH\V�DUH�XVHG��,W�LV�DGYLVHG�WR�GXPS�D�VFUHHQ�ZKHQ�WKH�VHQGLQJ�FRPSXWHU�
%%6��HWF��KDV�VWRSSHG�VHQGLQJ�GDWD��,I�WKLV�LV�QRW�KDQG\��DQG�WKH�RWKHU�FRPSXWHU�UHVSRQGV�WR�;21�;2))
FRQWURO�NH\V��FRQWURO�6�DQG�4���VHQG�D�FRQWURO�6�WR�VWRS�WKH�RWKHU�FRPSXWHU
V�GDWD�IORZ��7KHQ��GXPS�\RXU
VFUHHQ�WR�DQ\�GHYLFH�\RX�ZLVK�WR�HQWHU��GLVN��SULQWHU��HWF����$IWHU�WKH�GXPS�LV�ILQLVKHG��HQWHU�D�FRQWURO�4
WR�WHOO�WKH�RWKHU�FRPSXWHU�WR�FRQWLQXH�WKH�GDWD�WUDQVPLVVLRQ�

35,17�6322/(5�23(5$7,21

7KH�SULQW�VSRROHU�LQ�0�7�VKDUHV�WKH�VDPH�PHPRU\�VSDFH�DV�WKH�EXIIHU��$V�VXFK��D�IHZ�WKLQJV�VKRXOG�EH
QRWHG�ZKLOH�XVLQJ�WKH�SULQW�VSRROHU��)LUVW��\RX�PXVW�PDNH�VXUH�WKH��VW�VHFWRU�RI�0$66�FRQWDLQV�WKH�SURSHU
FRGH�WR�PDWFK�WKH�SURJUDP�ZLWK�\RXU�W\SH�RI�SULQWHU��,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��UHIHU�WR�WKH�SUHYLRXV
VWHSV�RQ�VHFWRU�HGLWLQJ�DQG�PDNH�WKH�QHFHVVDU\�FKDQJHV�

1RWH��,�+$9(�127�%((1�$%/(�72�2%7$,1�7+(�1(&(66$5<�,1)2�1(('('�72�$//2:�0�7�72
:25.�:,7+�7+(�0<$5&�$1'�&25&203�3,2�32576��7+(<�$5(�$&&(66('�',))(5(17/<
7+$1�7+(�7,�3,2�3257��817,/�620(21(�,6�.,1'�(128*+�72�3529,'(�0(�:,7+�7+(�&58
$''5(66,1*�,1)2��,
0�$)5$,'�,�&$1�127�,03/(0(17�35,17�6322/,1*�)25�86(�:,7+
&25&203�$1'�0<$5&�3$5$//(/�86(�

7KH�SULQW�VSRROHU�LV�WRJJOHG�RQ�DQG�RII�E\�VLPSO\�SUHVV�WKH�)&71�DQG� �NH\V�ZKLOH�LQ�WKH�WHUPLQDO�PRGH�

<RXU�SULQWHU�FDQ�IDOO�EHKLQG�WKH�FXUUHQWO\�UHFHLYHG�PRGHP�GDWD�LI�\RXU�PRGHP�LV�UXQQLQJ�DW�VSHHGV�IDVWHU
WKDQ�����EDXG��7KH�SULQW�VSRROHU�LV�GHVLJQHG�WR�DOORZ�WKH�SULQWHU�WR�ODJ�WKH�LQFRPLQJ�GDWD�E\�XS�WR�����.
E\WHV��,I�WKLV�DPRXQW�LV�H[FHHGHG��WKH�SURJUDP�ZLOO�LQLWLDWH�FHUWDLQ�VWHSV�WR�SUHYHQW�GDWD�ORVV��7KH�EXIIHU
ZLOO�FORVH��SUHYHQWLQJ�DQ\�PRUH�LQFRPLQJ�GDWD�IURP�EHLQJ�VWRUHG��7KH�SULQW�VSRROHU�ZLOO�FRQWLQXH�WR�GXPS
WKH�UHPDLQLQJ�����.�RI�GDWD�WR�\RXU�SULQWHU��$IWHU�WKH�SULQW�VSRROHU�LV�HPSW\��\RX�FDQ�RQFH�DJDLQ�WXUQ�RQ
\RXU�VSRROHU�DQG�UHVXPH�QRUPDO�XVH�

6LQFH�WKH�SULQW�VSRROHU�DQG�EXIIHU�VKDUH�WKH�VDPH�PHPRU\�VSDFH��0�7�ZLOO�DXWRPDWLFDOO\�WXUQ�RQ�\RXU
EXIIHU�LI�\RX�WXUQ�RQ�WKH�SULQWHU�VSRROHU��,I�WKH�EXIIHU�LV�DOUHDG\�RQ��LW�ZLOO�PDNH�QR�GLIIHUHQFH�WR�WKH
SURJUDP
V�RSHUDWLRQ�

,I�\RX�VKRXOG�KDYH�ERWK�WKH�EXIIHU�DQG�SULQW�VSRROHU�RQ��DQG�GHFLGH�WR�WXUQ�RII�WKH�EXIIHU��WKH�SULQW�VSRROHU
ZLOO�WXUQ�RII�DOVR��<RXU�SULQWHU�ZLOO�FRQWLQXH�WR�SULQW�DQ\�GDWD�VWLOO�OHIW�LQ�WKH�VSRROHU��,I�\RX�VKRXOG�WKHQ
WXUQ�RQ�ERWK�WKH�EXIIHU�DQG�WKH�SULQW�VSRROHU��\RX�ZLOO�UH�LQLWLDOL]H�WKH�SULQW�VSRROHU��$Q\�UHPDLQLQJ
XQSULQWHG�GDWD�ZLOO�EH�ORVW�XQOHVV�\RX�ZDLW�IRU�WKH�VSRROHU�WR�HPSW\��7XUQLQJ�WKH�SULQW�VSRROHU�RQ�DQG�RII
ZLOO�FDXVH�QR�SUREOHPV�

6LQFH�PDQ\�%%6V�RIWHQ�SDXVH�ZKLOH�DFFHVVLQJ�WKH�PHVVDJH�EDVH��\RXU�SULQWHU�VKRXOG�EH�DEOH�WR�NHHS�XS
ZLWK�WKH�LQFRPLQJ�GDWD�ZLWKRXW�IDOOLQJ�WRR�IDU�EHKLQG��<RX�XVXDOO\�KDYH�WKH�RSWLRQ�RI�SDXVLQJ�VRPHZKDW�
EHIRUH�UHDGLQJ�WKH�QH[W�PHVVDJH��7KLV�ZLOO�JLYH�\RXU�SULQWHU�D�FKDQFH�WR�FDWFK�XS�VRPHZKDW�
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3+21(0$.(�$1'�1(:�3+21(�),/(6

7KH�3+21(0$.(�SURJUDP�IRU�YHUVLRQ�����LV�WKH�VDPH�DV�WKH�RQH�XVHG�LQ�YHUVLRQ������1RWKLQJ�LQ�LW�KDV
EHHQ�FKDQJHG��H[FHSW�WKH�YHUVLRQ�QXPEHU�LWVHOI�

<RX�QRZ�KDYH�WKH�RSWLRQ�RI�XVLQJ�XS�WR�(,*+7�3+21(�ILOHV�ZLWK�0�7��0�7�QRZ�SURYLGHV�\RX�ZLWK�D
VHSDUDWH�PHQX�VFUHHQ�IURP�ZKLFK�WR�PDNH�\RXU�VHOHFWLRQ��<RX�KDYH�WKH�RSWLRQ�RI�VHOHFWLQJ�WKH��QRW�XVLQJ
SKRQH� ILOHV��� ,I� WKLV� LV� VHOHFWHG�� QR� GDWD� LV� ORDGHG� DQG� DQ\� SDUW� RI�0�7� WKDW� XVHV� WKLV� GDWD� LV�PDGH
QRQ�XVHDEOH��WR�SUHYHQW�DQ\�SURJUDP�FUDVK�

<RX�FDQ�ORDG�WKH�3+21(�ILOH�IURP�DOPRVW�DQ\�VWRUDJH�GHYLFH��0\DUF�UDPGLVN��1HZ�+RUL]RQ�UDPGLVN��RU
IORSS\�GLVN�GULYH��-XVW�VHOHFW�WKH�DSSURSULDWH�RSWLRQ�IURP�WKH�PHQX�DQG�0�7�ZLOO�GR�WKH�UHVW��,I�\RX�UHFHLYH
DQ�HUURU�ZKLOH�GRLQJ�WKLV��\RX�PRVW�OLNHO\�GR�QRW�KDYH�WKH�3+21(�ILOH�DYDLODEOH�RQ�WKDW�GHYLFH��RU�WKH
3+21(�ILOH�ZDV�IURP�D�YHUVLRQ�HDUOLHU�WKDQ�����

127(��0�7�(;3(&76�7+(�3+21(�),/(6�72�%(�1$0('�(,7+(5�

3+21(���3+21(���3+21(������������RU�3+21(�

8VH�\RXU�GLVN�PDQDJHU�WR�UHQDPH�\RXU�ROG�3+21(�ILOH�WR�DQG�RQH�RI�WKH�DERYH�ILOHQDPHV�

1(:�+25,=21�5$0',6.�6833257

$OWKRXJK�,�GR�QRW�KDYH�DQ�+5'��,
YH�EHHQ�WROG�WKDW�WKH\�FDQ�HPXODWH�'6.���,�KDYH�LQFOXGHG�LQ�DOO�SDUWV
RI�WKH�SURJUDP�WKDW�UHTXLUH�\RX�WR�LQSXW�D�GULYH���WKH�DELOLW\�WR�HQWHU�D����7KLV�VKRXOG�DOORZ�IXOO�XVH�RI
\RXU�+5'�ZLWK�WKLV�SURJUDP�
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Disk 70. Contents of file MASSDOCS2

0$,1�0(18�,16758&7,216

�5!�5HFRQILJXUH�,�2�SRUW

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�FKDQJH�WKH�56����SRUW�DQG�DOVR�WKH�EDXG�UDWH�IRU�WKDW�SRUW��7R�UHFRQILJXUH
\RXU�V\VWHP�IRU�D�GLIIHUHQW�VHWXS��VHOHFW�5�IURP�WKH�PHQX��7KH�SURJUDP�ZLOO�WDNH�\RX�WR�WKH�&RQILJXUDWLRQ
6HWXS�VFUHHQ��<RX�ZLOO�WKHQ�EH�DEOH�WR�HQWHU�WKH�GHVLUHG�FRPPXQLFDWLRQ�SDUDPHWHUV�

$OWKRXJK�WKH�56����SRUW�FDQ�EH�FKDQJHG�DORQJ�ZLWK�EDXG�UDWH��VHYHUDO�XVHUV�UHTXHVWHG�DQ�HDVLHU�ZD\�WR
FKDQJH�GDWD�ELWV��SDULW\��DQG�VWRS�ELWV��0�7�LV�SUH�SURJUDPPHG�ZLWK�WKH���VWDQGDUG�SURWRFROV��WKRVH�EHLQJ
��1������2������(����7KHVH�UHIHU�WR�QXPEHU�RI�GDWD�ELWV����RU�����W\SH�RI�SDULW\��QRQH��RGG��RU�HYHQ���DQG
QXPEHU�RI�VWRS�ELWV��UHVSHFWLYHO\��7R�DFFHVV�WKLV�IHDWXUH��MXVW�SUHVV�&21752/�5��&75/�5��RQ�WKH�PDLQ
PHQX��<RX�ZLOO�QRWLFH�WKH��1��WKDW�ZDV�XQGHUQHDWK�WKH�EXIIHU�VL]H�FRXQWHU�KDV�QRZ�FKDQJHG��3UHVVLQJ
&75/�5�DJDLQ�ZLOO�DJDLQ�EULQJ�XS�WKH�QH[W�RSWLRQ��DQG�RQH�PRUH�WLPH�ZLOO�EULQJ�\RX�EDFN�WR�ZKHUH�\RX
VWDUWHG��2QFH�WKH�VHOHFWLRQ�LV�PDGH��WKH�56����SRUW�LV�DXWRPDWLFDOO\�UHVHW�WR�\RXU�QHZ�VSHFLILFDWLRQV�

�0!�0XOWLSOH�;PRGHP�7UDQVIHU��0;7�

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�VHQG�DQG�UHFHLYH�DQ�XQOLPLWHG�QXPEHU�RI�GLVN�ILOHV�ZLWKRXW�KDYLQJ�WR�DWWHQG
WR�WKH�FRPSXWHU�GXULQJ�WKH�WUDQVIHUV�

:KHQ�\RX�VHOHFW�WKH�VHQG�RSWLRQ��WKH�SURJUDP�ZLOO�FDWDORJ�WKH�GLVN�DQG�GLVSOD\�WKH�GLUHFWRU\�RQ�WKH
PRQLWRU�����ILOHV�DW�D�WLPH��7R�VHOHFW�D�ILOH�IRU�WUDQVIHU��SRVLWLRQ�WKH�FXUVRU�QH[W�WR�WKH�GHVLUHG�ILOHQDPH�DQG
SUHVV�WKH��(17(5!�NH\��<RX�PD\�XVH�WKH�XS�DQG�GRZQ�DUURZ�NH\V�WR�PRYH�WKH�FXUVRU��7R�GHOHWH�D
SUHYLRXVO\�VHOHFWHG�ILOH��SRVLWLRQ�WKH�FXUVRU�LQ�IURQW�RI�WKH�ILOHQDPH��DQG�SUHVV�WKH�)&71�DQG���NH\V
�)&71�'(/(7(���7R�SURFHHG�RQ�WR�WKH�QH[W�VFUHHQ�RI�GLUHFWRU\�HQWULHV��SUHVV�WKH�)&71�DQG���NH\V
�)&71�352&(('���:KHQ�ILQLVKHG�ZLWK�WKH�ODVW�GLUHFWRU\�VFUHHQ��SUHVV�)&71�352&(('�RQH�PRUH�WLPH
DQG�WKH�0;7�WUDQVIHU�ZLOO�EHJLQ�

7R�DERUW�GXULQJ�D�WUDQVIHU��SUHVV�WKH�)&71�DQG����)&71�&/($5��NH\V��7KH�DERUW�ZLOO�FDQFHO�WKH�FXUUHQW
ILOH�EHLQJ�WUDQVIHUUHG�DQG�DQ\�RWKHU�ILOHV�VWLOO�UHPDLQLQJ�LQ�WKH�VXSHUYLVRU�OLVW�

:KHQ�XVLQJ�0;7�WR�VHQG�ILOHV��WKH�VHQGLQJ�FRPSXWHU�ZLOO�SDXVH�IRU���VHFRQGV�EHWZHHQ�ILOHV��7KLV�LV�VR�WKDW
WKH�UHFHLYLQJ�V\VWHP��LI�QRQ�0;7�FDSDEOH��FDQ�W\SH�LQ�WKH�QH[W�ILOHQDPH�DV�LW�DSSHDUV�RQ�KLV�PRQLWRU��,I
\RX�ZLVK�WR�E\SDVV�WKH���VHFRQG�SDXVH��MXVW�SUHVV�WKH��(17(5!�NH\�

1RWH��,)�86,1*�0;7�,1�7+(�5(&(,9(�02'(��86(�$�&/($1�',6.��7+(�0;7�683(59,625
5287,1(�:,//�&5($7(�7+(�),/(1$0(6�21�<285�',6.�-867�$6�7+(<�:(5(�/$%(/('�21
7+(�6(1',1*�',6.��,)�<28�+$9(�),/(6�21�<285�',6.��7+(<�&28/'�%(�(5$6('�$1'
29(5:5,77(1�:,7+�7+(�1(:/<�5(&(,9('�),/(�,)�7+(�),/(1$0(6�$5(�7+(�6$0(�
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�+!�+DQJXS�DIWHU�0;7�VWDWXV� �2))

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�SUH�VHOHFW�WKH�DXWR�KDQJXS�IHDWXUH�XSRQ�FRPSOHWLRQ�RI�DQ�0;7�WUDQVIHU�

7KH�DXWR�KDQJXS�ZLOO�EH�H[HFXWHG�ZKHQ�WKH�WUDQVIHU�LV�HLWKHU�VXFFHVVIXOO\�FRPSOHWHG�25�DERUWHG��7KLV
IHDWXUH�DOORZV�WKH�XVHU�WR�OHDYH�WKH�FRPSXWHU�XQDWWHQGHG�IRU�D�SHULRG�RI�WLPH��DQG�UHWXUQ�ODWHU�WR�VHH�WKH
VWDWXV�RI�WKH�GLVN�WUDQVIHU��7KLV�RSWLRQ�WRJJOHV�21�DQG�2))�E\�SUHVVLQJ�WKH�+�NH\�

1RWH��7+(�'$7$�1(('('�%<�0�7�72�+$1*83�<285�02'(0�,6�&217$,1('�,1�7+(�3+21(
),/(��)857+(5��$�02'(0�&$3$%/(�2)�+$1*,1*�,76(/)�83�7+528*+�(,7+(5�352*5$0
25�.(<%2$5'�&21752/�,6�5(48,5('��,)�<285�02'(0�,6�127�$%/(�72�+$1*�,76(/)�83�
7+(1�0�7�:,//� 127� %(� $%/(� 72� 3(5)250� 7+,6� )81&7,21�� %(� 685(� 72� 581� 7+(
3+21(0$.(� 352*5$0� $1'� (17(5� <285� 02'(0� +$1*83� &200$1'6� ,1� 7+(
$335235,$7(�6(&7,21�

�&!�&OHDU�GRZQORDG�EXIIHU

7KLV�RSWLRQ�FOHDUV�WKH�EXIIHU��$Q\�SUHYLRXVO\�UHFHLYHG�GDWD�ZLOO�EH�ORVW��$IWHU�WKH�EXIIHU�KDV�FOHDUHG��WKH
SURJUDP�UHWXUQV�WR�WKH�PDLQ�PHQX�

�(!�(FKR�UHPRWH�VWDWXV� �2))��PRQLWRU�VWDWXV� �2))

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�VHOHFW�WKH�QHFHVVDU\�HFKR�DV�QHHGHG��7KH�XVHU�KDV�FRQWURO�RYHU�ERWK�WKH
UHPRWH�DQG�PRQLWRU�HFKR��9DULHG�XVH�RI�WKLV�RSWLRQ�ZLOO�SHUPLW�WKH�XVHU�WR�LQWHUIDFH�ZLWK�DOPRVW�DQ\�RWKHU
FRPSXWHU��UHJDUGOHVV�RI�ZKDW�WKH�UHPRWH�FRPSXWHU�SURYLGHV�UHTXLUHV�LQ�WKH�DUHD�RI�FKDUDFWHU�HFKR�

7R�FKDQJH�HLWKHU�WKH�UHPRWH�RU�PRQLWRU�HFKR�VWDWXV��SUHVV�WKH�(�NH\��$�IRXU�FKRLFH�PHQX�DSSHDUV��DOORZLQJ
WKH�XVHU�WR�WXUQ�RQ�RII�HDFK�HFKR��$�EHHS�ZLOO�EH�KHDUG��ZKHQ�D�YDOLG�FKRLFH�LV�VHOHFWHG�IURP�WKH�PHQX�
:KHQ�DOO�FKRLFHV�KDYH�EHHQ�PDGH��SUHVV�(17(5��7KH�SURJUDP�ZLOO�UHWXUQ�WR�WKH�PDLQ�PHQX��ZLWK�WKH�QHZ
HFKR�VWDWXV�GLVSOD\HG�

��!�5HPRWH�HFKR���21

(FKR�DOO�UHFHLYHG�GDWD�EDFN�WR�WKH�VHQGLQJ�FRPSXWHU�

��!�5HPRWH�HFKR���2))

1RUPDOO\�XVHG�ZKHQ�FRPPXQLFDWLQJ�ZLWK�%%6
V�

��!�0RQLWRU�HFKR���21

7KLV�PRGH�VKRZV�ZKDW�\RX�DUH�W\SLQJ�EXW�GRHV�QRW�HFKR�WKH�UHFHLYHG�FKDUDFWHUV�EDFN�WR�WKH�UHPRWH
FRPSXWHU�
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��!�0RQLWRU�HFKR���2))

6XSSUHVVHV�WKH�HFKR�RI�\RXU�W\SHG�FKDUDFWHUV�WR�\RXU�PRQLWRU�

1RWH��7KH�DERYH�FRPELQDWLRQV�RI�HFKRHV�JLYHV�WKH�XVHU�DQ�H[FHOOHQW�FKRLFH�WR�XVH�XQGHU�YDULRXV�VLWXDWLRQV�
+RZHYHU��RQH�VKRXOG�NHHS�LQ�PLQG�WKH�IROORZLQJ�LGHD��,I�ERWK�FRPSXWHUV�DUH�XVLQJ�DQ�HFKR�21�PRGH��WKH
SURJUDP�XVXDOO\�VWDUWV�W\SLQJ�D�VWULQJ�RI�IHHGEDFN�FKDUDFWHUV�VLQFH�ERWK�FRPSXWHUV�DUH�UH�VHQGLQJ�WKH
VDPH�FKDUDFWHU�RYHU�DQG�RYHU��,I�WKLV�VKRXOG�RFFXU��LW�FDQ�EH�VWRSSHG�E\�UHWXUQLQJ�WR�WKH�PHQX�DQG
FKDQJLQJ�WKH�UHPRWH�HFKR�WR�RII��$XWR�GLDOLQJ�VKRXOG�QRW�EH�GRQH�ZLWK�WKH�UHPRWH�HFKR�RQ��7KLV�HFKRLQJ
RI�PRGHP�UHVSRQVHV�XVXDOO\�FDXVHV�WKH�PRGHP�WR�PLVGLDO�RU�ORFN�XS�

�8!�8SORDG�',6�9$5����ILOH

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�VHQG�D�GLVSOD\�YDULDEOH����ILOH�WKDW�LV�ORDGHG�LQ�IURP�GLVN�DQG�VWRUHG�LQ�WKH
EXIIHU��,W�ZLOO�HUDVH�WKH�FRQWHQWV�RI�WKH�EXIIHU��%H�VXUH�WR�VDYH�DQ\WKLQJ�RI�LPSRUWDQFH�LQ�WKH�EXIIHU�EHIRUH
\RX�VHOHFW�WKLV�RSWLRQ�

12�(5525�&+(&.,1*�LV�SURYLGHG�LQ�WKH�SURJUDP�DV�WR�WKH�6,=(�RI�WKH�ILOH�EHLQJ�ORDGHG��6LQFH�WKH�ILOH
LV�SODFHG�LQ�WKH�EXIIHU��FDUH�VKRXOG�EH�WDNHQ�QRW�WR�H[FHHG�WKH�VL]H�RI�WKH�EXIIHU��$�'9����ILOH�RI�DERXW���
WR����VHFWRUV�LQ�OHQJWK�ZLOO�HDVLO\�ILW�LQWR�WKH�DYDLODEOH�EXIIHU�VSDFH��6LQFH�WKLV�WH[W�VHQGLQJ�IHDWXUH�LV
QRUPDOO\�XVHG�WR�VHQG�D�SUH�FRPSRVHG�PHVVDJH�WR�D�%%6��WKLV�VL]H�OLPLWDWLRQ�VKRXOG�EH�RI�QR�UHDO�SUREOHP�

$IWHU�WKH�ILOH�LV�ORDGHG��\RX�PXVW�GHWHUPLQH�ZKR�ZLOO�FRQWURO�WKH�VHQGLQJ�RI�WKH�WH[W��<RX�FDQ�OHW�WKH
FRPSXWHU�PDQDJH�LW��RU�\RX�FDQ�WDNH�FRQWURO�DQG�VHQG�LW�RQH�OLQH�DW�D�WLPH��,W�LV�VXJJHVWHG�WKDW�LI�\RX�DUH
XSORDGLQJ�WR�D�%%6��WKH�OLQH�E\�OLQH�RSWLRQ�PD\�EH�WKH�EHVW�FKRLFH��([SHULPHQWDWLRQ�RQ�\RXU�SDUW�PD\�EH
QHFHVVDU\��)ROORZ�WKH�LQVWUXFWLRQV�RQ�WKH�VFUHHQ�ZKLFK�ZLOO�WHOO�\RX�KRZ�WR�VHQG�WKH�GDWD��$V�WKH�GDWD�LV
VHQW��D�FDUULDJH�UHWXUQ�LV�DGGHG�WR�WKH�HQG�RI�HDFK�OLQH�DXWRPDWLFDOO\�

:KLOH�VHQGLQJ��DQ\�SURPSWV�RU�WH[W�WKDW�DUH�VHQW�RU�HFKRHG�E\�WKH�%%6�ZLOO�DOVR�DSSHDU�RQ�\RXU�PRQLWRU�
:KHQ�WKH�ODVW�OLQH�KDV�EHHQ�VHQW��\RX�ZLOO�EH�SODFHG�EDFN�LQWR�WHUPLQDO�PRGH�

�$!�$XWR�'LDO�IURP�GLUHFWRU\

$IWHU�VHOHFWLQJ�WKH��>$@��RSWLRQ�IURP�WKH�PDLQ�PHQX��\RX�ZLOO�VHH�\RXU�SKRQH�ILOH�RQ�VFUHHQ�ZLWK�WKUHH
RSWLRQV�DYDLODEOH�IRU�XVH�

>'@LDO�LV�XVHG�WR�GLDO�DQ\�SKRQH�QXPEHU�\RX�KDYH�LQFOXGHG�LQ�\RXU�SKRQH�OLVW��,W�ZLOO�GLDO�WKDW�QXPEHU�RQO\
RQFH��DQG�UHWXUQ�\RX�WR�WKH�WHUPLQDO�PRGH��7R�GLDO�D�QXPEHU��VLPSO\�VHOHFW�WKH�GHVLUHG�OHWWHU��$�7���<RXU
VPDUW�PRGHP�ZLOO�QRZ�GLDO�WKH�QXPEHU�IRU�\RX�
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>5@HGLDO�LV�XVHG�ZKHQ�\RX�ZLVK�0�7�WR�GLDO�D�SRVVLEO\�EXV\�SKRQH�QXPEHU��,W�ZLOO�FRQWLQXH�WR�UHGLDO�WKH
EXV\�QXPEHU�XQWLO�WKH�OLQH�LV�QR�ORQJHU�EXV\�RU�\RX�FDQFHO�WKH�GLDOLQJ�SURFHVV�PDQXDOO\��7R�UHGLDO�DQ\
QXPEHU��VLPSO\�VHOHFW�WKH�GHVLUHG�OHWWHU��$�7���$IWHU�\RX�VHOHFW�WKH�ILUVW�QXPEHU�WR�GLDO��0�7�SURPSWV�\RX
IRU�DQ�DOWHUQDWH�QXPEHU��<HV��0�7�LV�DEOH�WR�UHGLDO�WZR�GLIIHUHQW�QXPEHUV�XQWLO�LW�JHWV�WKURXJK�WR�RQH�RI
WKHP��7R�XVH�WKLV�IHDWXUH��MXVW�HQWHU�\RXU�VHFRQG�FKRLFH��,I�\RX�GR�QRW�ZLVK�WR�GLDO�DQ�DOWHUQDWH�QXPEHU�
MXVW�SUHVV�WKH�HQWHU�NH\��DQG�0�7�ZLOO�VNLS�WKH�DOWHUQDWH�UHGLDO�IHDWXUH�

:KLOH�0�7�LV�UHGLDOLQJ�QXPEHUV��LW�ZLOO�GLVSOD\�WKH�FXUUHQW�QXPEHU�EHLQJ�GLDOHG��DORQJ�ZLWK�WKH�VWDWXV
�EXV\�RU�GLDO��DQG�WKH�QXPEHU�RI�UHGLDOLQJ�DWWHPSWV�IRU�WKDW�QXPEHU�

>3@F�3XUVXLW�LV�WKH�ODVW�RSWLRQ�DYDLODEOH�LQ�WKH�DXWR�GLDOHU��,W�DOORZV�\RX�WR�OHW�WKH�FRPSXWHU�5(',$/�DQ\
3&3�DUHD�FRGH�\RX�GHVLUH��2Q�P\�V\VWHP��,�KDYH�IRXQG�WKDW�0�7�ZLOO�UHGLDO�D�EXV\�DUHD�FRGH�OLVWLQJ���
WLPHV�SHU�PLQXWH��$W�WKDW�UDWH��LW�LV�TXLWH�HDV\�WR�JHW�DQ�DFFHVV�OLQH�

,Q�RUGHU�WR�PDNH�XVH�RI�WKH�3&3�IHDWXUH��\RX
OO�QHHG�D�VSHFLDO�ILOH�V��RQ�GLVN�WKDW�FRQWDLQ�WKH�QHFHVVDU\�LQIR
UHTXLUHG�E\�3&3���LH��SDVVZRUG��,'��DUHD�FRGH��DQG�EDXG�UDWH���<RX�FDQ�XVH�D�VWDQGDUG�'�9���ILOH�HGLWRU
WR�FUHDWH�WKHVH�ILOHV��RU�PDNH�XVH�RI�WKH�HGLWRU�SURYLGHG�LQ�3+21(0$.(��RSWLRQ�����,I�\RX�XVH�DQ�HGLWRU
VXFK�DV�7,�:ULWHU��EH�VXUH�WR�XVH�WKH��3)��RSWLRQ�WR�VDYH�\RXU�ILOH�WR�GLVN��DV�0�7�ZLOO�QRW�ZRUN�SURSHUO\
ZLWK�WKH�PDUJLQ�LQIR�QRUPDOO\�IRXQG�DW�WKH�HQG�RI�D�7,�:ULWHU�ILOH�

,I�\RX�XVH�WKH�3+21(0$.(�HGLWRU�WR�FUHDWH�\RXU�ILOH��DOO�WKH�LQIR�QHHGHG�E\�3&3�LV�GLVSOD\�RQ�\RXU
PRQLWRU��-XVW�HQWHU�\RXU�VSHFLILF�GDWD��$IWHU�WKDW��\RXU�3&3�ILOH�ZLOO�EH�VDYHG�WR�GLVN��XQGHU�ZKDWHYHU
ILOHQDPH�\RX�ZLVK��3HUVRQDOO\��,�XVH�ILOHQDPHV�VXFK�DV��������ZKLFK�LQGLFDWHV�DUHD�FRGH�����DQG�����
EDXG�

$VVXPLQJ�\RX�KDYH�PDGH�XS�WKH�QHFHVVDU\�3&3�ILOHV��\RX�FDQ�DXWR�GLDO�DQ�DUHD�FRGH�E\�ILUVW�FRQQHFWLQJ
ZLWK�\RXU�ORFDO�3&3�DFFHVV�OLQH��$IWHU�\RX�DUULYH�DW�WKH�3&3�SURPSW�ZKHUH�\RX�ZRXOG�W\SH�LQ�WKH�XVXDO
&�',$/������������HWF��MXVW�VHOHFW�WKH�DXWRGLDOHU�IXQFWLRQ�IURP�WKH�PDLQ�PHQX��IROORZHG�E\�WKH�>3@F�3XUVXLW
RSWLRQ��<RX�ZLOO�EH�SURPSWHG�IRU�WKH�ILOH�QDPH��UHPHPEHU�WKH�RQHV�\RX�PDGH�XVLQJ�RQH�RI�WKH�'9��
HGLWRUV��

(QWHU�WKH�QDPH��DQG�0�7�ZLOO�QRZ�IDLWKIXOO\�UHGLDO�WKDW��DOZD\V�EXV\��DUHD�FRGH�IRU�\RX��:KHQ�LW�FRQQHFWV�
\RX�DUH�VLJQDOHG�ZLWK�D�EHHS�IURP�WKH�SURJUDP��MXVW�OLNH�EHIRUH��

$W�WKLV�SRLQW��\RX�FRXOG�XVH�WKH�DXWR�GLDOHU�WR�GLDO�WKH�%%6�QXPEHU�\RX�DUH�WU\LQJ�WR�ORJRQ�WR��7R�GR�VR�
UHWXUQ�WR�WKH�PDLQ�PHQX��VHOHFW�WKH�DXWRGLDO�RSWLRQ�DJDLQ��DQG�WKLV�WLPH�XVH�WKH�UHGLDO�IHDWXUH�WR�GLDO�WKH
%%6�\RX�GHVLUH�

1RWH��,I�\RX�KDYH�3&�3XUVXLW�EXW�GR�QRW�KDYH�D�VPDUW�PRGHP��\RX�FDQ�VWLOO�PDNH�XVH�RI�WKH�DXWR�GLDOHU
IHDWXUHV�RQFH�\RX�DUH�FRQQHFWHG�WR�D�3&�3XUVXLW�DFFHVV�OLQH�
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&$1&(/,1*�7+(�$872�',$/(5

7R�FDQFHO� WKH�DXWR�GLDOHU��SUHVV� WKH�EUHDN�NH\� �&75/� ����7KLV� VLJQDOV�0�7� WR� VWRS�DXWR�GLDOLQJ�DQG
VHDUFKLQJ�IRU�DQ\�PRGHP�UHVSRQVHV�

2QH�ODVW�FRPPHQW�RQ�XVLQJ�WKH�DXWR�GLDOHU��7KH�WZR�UHVSRQVHV�\RX�VXSSO\�LQ�WKH�3+21(0$.(�SURJUDP
DUH�ZKDW�LV�XVHG�E\�0�7�IRU�PRGHP�UHVSRQVH�FRPSDULVRQ��0\�+D\HV�PRGHP�JLYHV�D�12�&$55,(5�IRU�D
EXV\�UHVSRQVH�ZKLOH�P\�XVH�RI�3&3�VKRZV�WKDW�%86<�LV�UHWXUQHG�IRU�D�EXV\�QXPEHU��.HHS�WKHVH�PRGHP
UHVSRQVHV�LQ�PLQG�DV�\RX�HQWHU�WKHP�LQ�WKH�3+21(0$.(�SURJUDP��:LWKRXW�WKH�SURSHU�UHVSRQVHV�DQG
FRPPDQGV��0�7�ZLOO�QRW�EH�DEOH�WR�FRQWURO�\RXU�VPDUW�PRGHP�

�'!�'XPS�GRZQORDG�EXIIHU

7KLV�RSWLRQ�FRSLHV�WKH�EXIIHU�WR�D�VWRUDJH�GHYLFH��7KLV�GHYLFH�FDQ�EH�DQ\�OHJDO�GHYLFH�QDPH�WKDW�VXSSRUWV
D� PD[LPXP� ILOH� OHQJWK� RI� ��� FKDUDFWHUV�� H[FHSW� FDVVHWWH�� 8SRQ� VHOHFWLRQ� RI� WKLV� RSWLRQ�� HQWHU� WKH
DSSURSULDWH�ILOHQDPH��VXFK�DV�3,2��'6.��6$9(),/(��56������%$ �����'$ ���HWF��<RX�FDQ�DOVR�DERUW
WKH�GXPS�E\�IROORZLQJ�WKH�VFUHHQ�SURPSWV��,Q�RUGHU�WR�DOORZ�WKH�VDPH�EXIIHU�FRQWHQWV�WR�EH�VDYHG�WR
VHYHUDO�GHYLFHV��WKH�EXIIHU�LV�127�&/($5('�DIWHU�WKH�GXPS�URXWLQH�

1RWH��7KLV�EXIIHU�LV�VKDUHG�ZLWK�WKH�/2*�ILOH��+RZHYHU��HYHQ�LI�\RX�KDYH�WKH�/2*�ILOH�RQ��\RX�PD\�VWLOO
GXPS�WKH�EXIIHU�FRQWHQWV�WR�DQ\�GHYLFH�\RX�GHVLUH�

�6!�6HW�XS�/RJ�)LOH�VWDWXV� �2))

7KLV�RSWLRQ�DOORZV�\RX�WR�DVVLJQ�D�SHULSKHUDO�GHYLFH�WR�DFFHSW�WKH�FRQWHQWV�RI�WKH�EXIIHU�ZKHQ�WKH�EXIIHU
ILOOV��<RX�ZLOO�EH�DVNHG�IRU�D�ILOHQDPH��0RVW�XVHUV�ZRXOG�XVH�HLWKHU�WKH�SULQWHU�RU�D�GLVN�LQ�RUGHU�WR�NHHS
D�FRS\�RI�WKH�EXIIHU�FRQWHQWV�IRU�ODWHU�UHYLHZ�

2QFH�WKH�ORJ�ILOH�KDV�EHHQ�WRJJOHG�RQ��\RX�PD\�WXUQ�LW�RII�E\�VLPSO\�SUHVVLQJ�WKH��6��NH\�IURP�WKH�PDLQ
PHQX��,I�WKHUH�LV�GDWD�LQ�WKH�EXIIHU��LW�ZLOO�EH�VHQW�WR�WKH�GHYLFH�\RX�KDG�QDPHG�DV�WKH�ORJ�ILOH�EHIRUH�LW
FORVHV�WKH�ILOH��,I�\RX�GR�QRW�GHVLUH�WR�KDYH�WKH�EXIIHU�FRQWHQWV�VHQW�WR�WKH�ORJ�ILOH��WKHQ�FOHDU�WKH�EXIIHU
EHIRUH�FORVLQJ�WKH�ORJ�ILOH��/LNHZLVH��LI�\RX�VKRXOG�KDSSHQ�WR�TXLW�WKH�SURJUDP�ZKLOH�WKH�ORJ�ILOH�LV�RSHQ�
\RX�ZLOO�EH�DVNHG�LI�\RX�ZLVK�WR�VDYH�WKH�EXIIHU�FRQWHQWV�

7KH�ORJ�ILOH�XVHV�DQ�DSSHQG�IRUPDW�ZKLFK�DOORZV�WKH�FRPSXWHU�WR�DGG�RQ�WR�WKH�SUHYLRXV�ILOH�FRQWHQWV��LI
DQ\��7KLV�PHDQV�WKDW�D�ILOH�RQ�GLVN�ZLOO�KDYH�QHZ�FRQWHQWV�DGGHG�WR�LW�HDFK�WLPH�WKH�EXIIHU�ILOOV�DQG�GXPSV
WR�WKH�GLVN��7+(�/2*�),/(�:,//�127�29(5:5,7(�$1�(;,67,1*�),/(�21�',6.�

6LQFH�WKH�ILOH�DSSHQG�PRGH�FDQ�FUHDWH�D�ILOH�WRR�ODUJH�WR�EH�ORDGHG�E\�7,�:ULWHU��DQRWKHU�ZD\�H[LVWV�LQ
ZKLFK�\RX�FDQ�SULQW�WKH�ILOH��7KH�(�$�PRGXOH�DOORZV�\RX�WR�SULQW�D�ILOH�GLUHFWO\�IURP�WKH�GLVN�GULYH��7R�XVH
WKLV�IHDWXUH��VHOHFW�WKH�(',7�RSWLRQ�IURP�WKH�(�$�PDLQ�PHQX��1H[W�VHOHFW�WKH�3ULQW�IHDWXUH�

$W�WKLV�SRLQW��\RX�ZLOO�EH�DVNHG�WR�W\SH�LQ�WKH�ILOHQDPH��DQG�WKHQ�WKH�SULQWHU
�ILOHQDPH��8SRQ�HQWHULQJ�\RXU
SULQWHU
V�ILOHQDPH��WKH�ILOH�ZLOO�EH�UHDG�RII�RI�WKH�GLVN�DQG�VHQW�WR�\RXU�SULQWHU�
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1RWH��0�7�VHQGV�DQ�;2))��FRQWURO�6��WR�WKH�RWKHU�FRPSXWHU�ZKHQ�ORJJLQJ�WKH�EXIIHU�FRQWHQWV�WR�WKH
DVVLJQHG�SHULSKHUDO��$IWHU�WKH�EXIIHU�LV�HPSWLHG��WKH�SURJUDP�VHQGV�DQ�;21��FRQWURO�4��WR�DOORZ�WKH
VHQGLQJ�FRPSXWHU�WR�FRQWLQXH��7KLV�LV�FRPPRQO\�UHIHUUHG�WR�DV�;21�;2))�SURWRFRO��$�%%6�WKDW�VXSSRUWV
WKLV�SURWRFRO��PRVW�RI�WKHP�GR��DOORZV�0�7�WR�GXPS�WKH�EXIIHU�DQG�QRW�PLVV�DQ\�LQFRPLQJ�GDWD�VLQFH�WKH
%%6�ZLOO�QRW�EH�VHQGLQJ�DQ\�GXULQJ�WKLV�WLPH�

�9!�9LHZ�EXIIHU�FRQWHQWV

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�YLHZ�WKH�FRQWHQWV�RI�WKH�EXIIHU�ZLWKRXW�GHVWUR\LQJ�LW��$V�DQ�DGGHG�IHDWXUH�
DQ\�SRUWLRQ�RI�WKH�EXIIHU�FDQ�EH�VDYHG�WR�DQ\�SHULSKHUDO�YLD�WKH�VFUHHQ�GXPS�RSWLRQ��7KLV�DOORZV�WKH�XVHU
WR�UHDG�RU�VDYH�D�PHVVDJH�ZLWKRXW�KDYLQJ�WR�GXPS�WKH�HQWLUH�EXIIHU��6FUROOLQJ�RI�WKH�GLVSOD\HG�WH[W�LV
FRQWUROOHG�E\�WKH�VSDFH�EDU��3UHVV�WKH�VSDFH�EDU�RQFH�WR�VWRS�WKH�VFUROOLQJ�DQG�DJDLQ�WR�VWDUW�LW��3UHVVLQJ
)&71����&/($5��ZLOO�DERUW�WKH�YLHZLQJ�RSWLRQ�DQG�UHWXUQ�WR�WKH�PDLQ�PHQX��7R�XVH�WKH�VFUHHQ�GXPS
RSWLRQ��DOORZ�WKH�VFUHHQ�WR�VFUROO�WR�WKH�GHVLUHG�WH[W��6WRS�WKH�VFUROO�DQG�SUHVV�WKH��3��NH\�WR�VWDUW�WKH
VFUHHQ�GXPS��<RX�ZLOO�EH�SURPSWHG�IRU�WKH�RXWSXW�GHYLFH�QDPH��$IWHU�WKH�VFUHHQ�GXPS�LV�FRPSOHWHG��\RX
ZLOO�EH�UHWXUQHG�WR�WKH�YLHZHG�VFUHHQ��<RX�PD\�FRQWLQXH�WKH�YLHZLQJ��SULQWLQJ�PRUH�VFUHHQV�LI�QHFHVVDU\�
RU�DERUW�EDFN�WR�WKH�PDLQ�PHQX�ZLWK�WKH�)&71���NH\V�

�%!�%XIIHU�FDSWXUH�VWDWXV� �21

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�FRQWURO�WKH�IORZ�RI�GDWD�LQWR�WKH�EXIIHU��:KHQ�WKH�VWDWXV�LQGLFDWHV�21��DOO
GDWD�LV�VWRUHG�LQ�WKH�EXIIHU��%\�SUHVVLQJ��%���WKH�EXIIHU�ZLOO�WRJJOH�EHWZHHQ�21�DQG�2))�

�/!�/LQH�IHHG�WRJJOH�VWDWXV� �2))

7KLV�RSWLRQ�DOORZV�WKH�SURJUDP�WR�SURYLGH�D�OLQHIHHG�DIWHU�HDFK�UHFHLYHG�FDUULDJH�UHWXUQ��3UHVVLQJ�WKH�/
NH\�ZLOO�WRJJOH�WKH�RSWLRQ�EHWZHHQ�21�DQG�2))��7KHVH�OLQHIHHGV�DUH�QRW�VWRUHG�LQ�WKH�EXIIHU��VLQFH�WKH\
DUH�QRW�UHFHLYHG�GDWD��EXW�UDWKHU�JHQHUDWHG�ORFDOO\�E\�WKH�SURJUDP��7KLV�RSWLRQ�LV�YHU\�KDQG\�ZKHQ
DFFHVVLQJ�D�%%6�WKDW�GRHV�QRW�VXSSO\�OLQHIHHGV�DIWHU�FDUULDJH�UHWXUQV�RU�ZKHQ�UHFHLYLQJ�DQ�XSORDGHG�ILOH
IURP�DQRWKHU�FRPSXWHU��:KHQ�WRJJOHG�21��LW�DOVR�FDXVHV�GRXEOH�VSDFLQJ�RI�WKH�EXIIHU�FRQWHQWV�ZKHQ�XVLQJ
WKH�YLHZ�RSWLRQ�

�;!�;PRGHP�)LOH�7UDQVIHU

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�WUDQVIHU�D�ILOH�WR�DQRWKHU�FRPSXWHU�XVLQJ�WKH�[PRGHP�SURWRFRO��$V�ZLWK�WKH
RWKHU�[PRGHP�ILOH�WUDQVIHU�SURJUDPV�DYDLODEOH�IRU�WKH�7,�FRPSXWHU��WKLV�URXWLQH�SURYLGHV�WKH�XVHU�ZLWK
FRPSDWLELOLW\�ZLWK� WKHVH�RWKHU�SURJUDPV�� ,W� VXSSRUWV�ERWK�&5&�DQG� FKHFNVXP�HUURU�GHWHFWLRQ��7KH
ILOHQDPH�IRU�WKH�WUDQVIHU�LV�DVVLJQHG�DIWHU�HQWHULQJ�WKLV�URXWLQH��5HWU\��UHFRUG��DQG�VHFWRU��FXUUHQW�DQG
WRWDO��LQGLFDWRUV�DUH�XSGDWHG�FRQVWDQWO\��ILOHV�RWKHU�WKDQ�',6�),;������RQ�WKH�PRQLWRU��DORQJ�ZLWK�GLVN
DFFHVV�HUURUV��7UDQVIHU�VWDWXV�LV�LQGLFDWHG�XSRQ�FRPSOHWLRQ�RU�DERUWLQJ�RI�WKH�ILOH�WUDQVIHU��<RX�PD\�XVH
WKH�)&71���NH\V�WR�DERUW�WKH�WUDQVIHU�
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1RWH��72�6(1'�$�',63/$<�),;('������')������),/(�,1�/$5*(�%/2&.6�5$7+(5�7+$1�7+(
868$/���6(&725�$7�$�7,0(��86(�7+(�0;7�)81&7,21��7+,6�:,//�$//2:�7+(�5(&(,9,1*
7,�&20387(5�72�352&(66�7+(�),/(�$6�7+28*+�,7�:(5(�$��5(*8/$5��7,�',6.�),/(���6((
&200(176�21�0;7�6(1',1*�$1'�5(&(,9,1*�

�)!�)LOHV��FDWDORJ�GLVN��6HOHFWLRQ�WKLV�RSWLRQ�IURP�WKH�PDLQ�PHQX�DOORZV�WKH�XVHU�WR�FDWDORJ�D�GLVN��0�7
ZLOO�SURPSW�\RX�IRU�WKH�GULYH�\RX�ZLVK�WR�GLVSOD\��,�XVH�WKLV�FDWDORJ�IHDWXUH�RQ�P\�0\DUF�UDPGLVN��,�FDQ
QRW�JXDUDQWHH�LW�ZLOO�ZRUN�RQ�RWKHU�YHUVLRQV�RI�0\DUF�UDPGLVNV��RU�DQ\�RWKHU�EUDQG�RI�UDPGLVN�HLWKHU�

1RWH��0$66�75$16)(5�ZDV�RULJLQDOO\�GHVLJQHG�IRU�XVH�ZLWK�WKH�VPDUWPRGHPV��$OWKRXJK�LW�ZLOO�ZRUN
ZLWK�RWKHU�PRGHPV��RQH�LWHP�PXVW�EH�UHPHPEHUHG��6RPH�PRGHPV��VSHFLILFDOO\�WKH�7,��ZLOO�QRW�DOORZ�WKH
56����FDUG�WR�VHQG�LW�GDWD�ZKHQ�LW�LV�QRW�OLQNHG�ZLWK�DQRWKHU�PRGHP��'XULQJ�WKLV�WLPH��LI�WKH�SURJUDP
DWWHPSWV� WR� VHQG� WKH�PRGHP� GDWD�� WKH� FRPSXWHU� ZLOO� DSSHDU� WR� ORFN� XS�� $FWXDOO\�� WKH� SURJUDP� LV
DWWHPSWLQJ�WR�VHQG�WKH�PRGHP�D�FKDUDFWHU��EXW�WKH�PRGHP�UHIXVHV�WR�DFFHSW�LW��7KH�HDVLHVW�IL[�IRU�WKLV
SUREOHP�LV�WR�WU\�WXUQLQJ�WKH�PRGHP�RQ�RU�RII��7KLV�ZLOO�XVXDOO\�SUHYHQW�FXUH�WKLV��ORFN�XS��FRQGLWLRQ�

<RXU�PRGHP�PD\�GLIIHU�LQ�RWKHU�ZD\V�

,
G�OLNH�WR�WKDQN�WKH�PDQ\�XVHUV�RI�P\�ROG�7,�1RUWK�%%6����������������ZKR�SURYLGHG�PH�ZLWK�PDQ\�LGHDV
RQ�KRZ�WR�LPSURYH�P\�SURJUDP�

<RX�FDQ�FDOO�P\�QHZ�%%6�DW����������������

,
G�DOVR�OLNH�WR�WKDQN�P\�ZLIH��ZKR�,
YH�PDGH�D�FRPSXWHU�ZLGRZ�GXULQJ�WKH�FRXQWOHVV�KRXUV�VSHQW�ZRUNLQJ
RQ�WKLV�SURJUDP�



7(;$6�,167580(176
+20(�&20387(5

956

Disk 70. Contents of file MTDOCS4/2

�0$66�75$16)(5��0RGHP�8WLOLW\
9HUVLRQ����
&RS\ULJKW����������������6WXDUW�2OVRQ

,I�\RX�DUH�XVLQJ�WKLV�SURJUDP��DQG�KDYH�QRW�\HW�SDLG�IRU�LW��SOHDVH�VHQG�����FKHFN�RU�PRQH\�RUGHU�WR�WKH
DXWKRU�IRU�KLV�ZRUN�

,
P�DOORZLQJ�\RX�WR�WU\�WKLV�VRIWZDUH�EHIRUH�\RX�GHFLGH�WR�EX\�LW��$V�VXFK��,�DP�WUXVWLQJ�\RX�WR�SD\�IRU�LW
LI�\RX�VKRXOG�GHFLGH�WR�NHHS�LW��,I�\RX�GR�QRW�OLNH�LW��SOHDVH�SDVV�LW�DORQJ�WR�RWKHU�XVHUV��DV�WKH\�PD\�ILQG
D�QHHG�IRU�WKLV�SURJUDP��*RRG�UHVSRQVH�IURP�\RX�ZLOO�HQFRXUDJH�SURJUDPPHUV�OLNH�P\VHOI�WR�SURYLGH�\RX
ZLWK�VRIWZDUH�DW�D�UHDVRQDEOH�SULFH�DQG�ZLWKRXW�FRS\�SURWHFWLRQ��/LNH�WKH\�VD\��\RX�FDQ�VWDUW�SD\LQJ�XV
QRZ�RU�SD\�D�VRIWZDUH�GHDOHU���WLPHV�WKH�SULFH�IRU�WKHLU�SURJUDPV�

678$57�2/621�6<623��7,���������������������
�����:��&22/,'*(�67�
3+2(1,;��$=�������

,1)2�21�9(56,21����

7KLV�LV�WKH�RQO\�'2&�ILOH�IRU�YHUVLRQ������6LQFH�WKH�FKDQJHV�LQ�WKLV�YHUVLRQ�DUH�TXLWH�VLPSOH��LQ�WHUPV�RI
XVHU�LQWHUIDFLQJ��WKHUH�ZLOO�QRW�EH�DQ�XSGDWH�WR�WKH�FRPSOHWH�0DVV�7UDQVIHU�GRFXPHQW�ILOH��0$66'2&6�
DQG�0$66'2&6��

7KLV�UHOHDVH�RI�0�7�KDV�D�FRXSOH�RI�QHZ�LWHPV�DGGHG��DQG�D�FRXSOH�RI�EXJV�IL[HG�WKDW�,�UDQ�DFURVV�LQ�����
7KH�GLVN�FDWDORJ�URXWLQH�LQ�����LGHQWLILHG�ZULWH�SURWHFWHG�ILOHV�LQFRUUHFWO\��DQG�LV�QRZ�FRUUHFWHG�

7KDQNV�WR�3DXO�&KDUOWRQ��,�KDYH�EHHQ�DEOH�WR�DGG�WKH�SULQW�VSRROHU�URXWLQHV�IRU�$[LRP��&RU&RPS��DQG
0\DUF�3,2�FDUGV��7KH�LQVWUXFWLRQV�IROORZLQJ�WKLV�VHFWLRQ�GHVFULEH�ZKDW�E\WHV�FDQ�EH�HGLWHG�LQ�RUGHU�WR
DOORZ�XVH�RI�WKLV�YHUVLRQ�ZLWK�\RXU�SDUWLFXODU�FDUG��,�KDYH�UHOHDVHG�WKLV�YHUVLRQ�ZLWK�WKH�7,�3,2�DV�WKH
SULQW�VSRROHU�GHIDXOW��1RWH��VRPHRQH�EHIRUH�\RX�PD\�KDYH�PRGLILHG�LW��VR�EH�VXUH�WR�FKHFN�LW�RXW�

6LQFH�,�GR�QRW�KDYH�DQ�$[LRP��&RU&RPS��RU�0\DUF�FDUG��,�KDYH�QR�ZD\�RI�YHULI\LQJ�WKHVH�URXWLQHV��,�KRSH
,�KDYH�LQVWDOOHG�WKHP�FRUUHFWO\�VXFK�WKDW�WKH\�ZLOO�UHTXLUH�QR�PRUH�ZRUN�
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,1752'8&,1*�<02'(0�75$16)(56�)25�7+(�7,�����$

9HUVLRQ�����DOVR�LQFOXGHV�D�QHZ�ILOH�WUDQVIHU�SURWRFRO�FDOOHG�<02'(0��1R�IRONV��,�GLG�QRW�LQYHQW�WKLV
URXWLQH��,W�KDV�EHHQ�LQ�XVH�IRU�PDQ\�\HDUV�RQ�RWKHU�FRPSXWHU�V\VWHPV��,�KDYH�DGRSWHG�LW�WR�ZRUN�RQ�RXU
FRPSXWHU�

)LUVW��VRPH�EDFNJURXQG�RQ�ZKDW�<PRGHP�LV��DQG�KRZ�LW�ZRUNV�

<PRGHP�LV�YHU\�VLPLODU�WR�;PRGHP��H[FHSW�WKDW�HDFK�UHFRUG�VHQW�FRQWDLQV������E\WHV�RI�GDWD�YLFH�WKH����
E\WH�EORFNV�XVHG�LQ�;PRGHP��7KLV�LQFUHDVH�LQ�UHFRUG�VL]H�ZLOO�JLYH�D�VSHHG�LQFUHDVH�LQ�WKH�ILOH�WUDQVIHU�
VLQFH�OHVV�WLPH�LV�VSHQW�FKHFNLQJ�VPDOO�EORFNV�RI�GDWD�DQG�PRUH�WLPH�LV�VSHQW�VHQGLQJ�ODUJHU�RQHV�

,�KDYH�WHVWHG�<PRGHP��ERWK�RQ�D�ORFDO�EDVLV��DQG�DOVR�XVLQJ�WKH�3&�3XUVXLW�GDWD�VHUYLFH�DYDLODEOH�WKURXJK
7HOHQHW��7KH�VSHHG�LQFUHDVH�ZKHQ�WUDQVIHUULQJ�ORFDOO\�LV�PHDVXUDEOH��EXW�QRW�WRWDOO\�HDUWK�VKDWWHULQJ�
+RZHYHU��ZKHQ�WUDQVIHUULQJ�ILOHV�YLD�7HOHQHW���RU�RWKHU�SDFNHW�VZLWFKLQJ�QHWZRUNV���ILOH�WUDQVIHU�WLPH�LV
FXW�E\�RYHU����������\HS��WKDW�LV�FRUUHFW��WKH�WUDQVIHU�WDNHV�OHVV�WKDQ�����WKH�WLPH�ZKHQ�FRPSDUHG�ZLWK
;PRGHP�

,�ZLOO�QRW�ERUH�\RX�ZLWK�WKH�GHWDLOV�DV�WR�KRZ�WKLV�LV�SRVVLEOH��EXW�VLPSO\�VWDWH�WKDW�LW�LV�SRVVLEOH�EHFDXVH
RI�WKH�ZD\�WKH�SDFNHW�QHWZRUNV�SURFHVV�EORFNV�RI�GDWD��6LPSO\�SXW��<PRGHP�SURYLGHV�D�IRUPDW�EHWWHU
VXLWHG�WR�WKH�GDWD�KDQGOLQJ�IRUPDW�DYDLODEOH�RQ�WKHVH�QHWZRUNV�

$QRWKHU� LWHP�,�ZRXOG� OLNH�WR�PHQWLRQ� LV� WKDW� WKLV�YHUVLRQ�RI�<PRGHP�LV�QRW�FRPSDWLEOH�ZLWK�RWKHU
FRPSXWHUV�YHUVLRQV�RI�<PRGHP��%HIRUH�\RX�JHW�DOO�EHQW�RXW�RI�VKDSH�DERXW�LW��OHW�PH�H[SODLQ�ZK\�

)LUVW�RII��,�GLG�P\�UHVHDUFK�ZKHQ�,�GHFLGHG�WR�LPSOHPHQW�<PRGHP�RQ�WKH�7,�FRPSXWHU��,�WDONHG�WR�VHYHUDO
SURIHVVLRQDO� SURJUDPPHUV� ZKR� PDNH� D� OLYLQJ� ZULWLQJ� WHOHFRPPXQLFDWLRQ� VRIWZDUH�� 7KURXJK� P\
GLVFXVVLRQV�ZLWK�WKHP��,�IRXQG�RXW�WKDW�WKHUH�DUH��VHYHUDO��YHUVLRQV�RI�<PRGHP�LQ�XVH�WKURXJKRXW�WKH
FRPSXWHU�FRPPXQLW\��$OWKRXJK�WKH\�DUH�DOO�IXQGDPHQWDOO\�WKH�VDPH��PLQRU�GLIIHUHQFHV�LQ�HDFK�YHUVLRQ
FDQ�FDXVH�%,*�SUREOHPV�GXULQJ�D�ILOH�WUDQVIHU��:KDW�LV�ZRUVH�LV�WKDW�WKH\�DUH�DOO�FDOOHG�<PRGHP�

6LQFH�RXU�PHPRU\�VSDFH�LV�YHU\�OLPLWHG��,�GHFLGHG�LW�ZDV�QRW�SRVVLEOH�WR�DWWHPSW�WR�PDNH�WKH�7,
V�XVH�RI
<PRGHP�DFFHSWDEOH�ZLWK�DOO�WKH�RWKHU�PXWDWLRQV�IORDWLQJ�DURXQG��VR�,�NHSW�WKH�VDPH�JHQHUDO�IRUPDW��DQG
DGGHG�D�FRXSOH�RI�WKLQJV�WKDW�JUHDWO\�LPSURYHV�WKH�HDVH�RI�XVH�RI�<PRGHP�IRU�RXU�FRPSXWHU��$OVR��VLQFH
ZH�DOUHDG\�KDYH�[PRGHP��LW�LQ�LWVHOI�ZLOO�SURYLGH�WKH�FRPPRQ�OLQN�QHFHVVDU\�IRU�ILOH�WUDQVIHUV�EHWZHHQ�WKH
7,�DQG�RWKHU�EUDQGV�RI�FRPSXWHUV�

,�WKLQN�PRVW�HYHU\RQH�UHDOL]HV�WKDW�D�7,�ILOH�KHDGHU�LV�VHQW�DV�WKH�ILUVW�UHFRUG�LQ�DQ�;PRGHP�WUDQVIHU��,W
LV�DOVR�VHQW�DV�WKH�ILUVW�UHFRUG�LQ�D�<PRGHP�WUDQVIHU��+RZHYHU��LQVWHDG�RI�WKH�ILUVW�UHFRUG�EHLQJ������E\WHV�
LW�KDV�EHHQ�NHSW�DW������MXVW�OLNH�WKH�;PRGHP�KHDGHU��$IWHU�WKH�KHDGHU�KDV�EHHQ�UHFHLYHG��ERWK�VHQGLQJ
DQG�UHFHLYLQJ�FRPSXWHUV�ZLOO�VZLWFK�RYHU�WR�WKH������E\WH�UHFRUGV�IRU�WKH�UHPDLQGHU�RI�WKH�WUDQVIHU�

,Q�RUGHU�WR�SUHYHQW�WZR�XVHUV�IURP�DWWHPSWLQJ�D�WUDQVIHU�XVLQJ�ERWK�[PRGHP�DQG�\PRGHP�IRUPDWV��,�KDYH
DOORZHG�WKH�UHFHLYLQJ�FRPSXWHU�V\VWHP�WR�DXWRPDWLFDOO\�GHWHFW�DQG�DGMXVW�LWVHOI�WR�WKH�SURSHU�IRUPDW�RI
WKH�VHQGLQJ�FRPSXWHU����\HS��\RX�JXHVVHG�LW��,�DP�WU\LQJ�WR�SURWHFW�\RX�IURP�\RXUVHOI�
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7KH�UHFHLYLQJ�FRPSXWHU�DOZD\V�DVVXPHV�LW�ZLOO�EH�GRLQJ�DQ�[PRGHP�WUDQVIHU��,W�ZLOO�ORRN�DW�WKH�UHFHLYHG
7,�ILOH�KHDGHU�UHFRUG��FKHFNLQJ�WKH�ILUVW�E\WH�RI�WKH�UHFRUG�IRU�HLWKHU�D�!���RU�!����$V�XVXDO��LI�LW�ILQGV�D
!����LW�FRQWLQXHV�WKH�WUDQVIHU�LQ�WKH�QRUPDO�[PRGHP�VW\OH��,I�LW�ILQGV�D�!����LW�ZLOO�WKHQ�VKLIW�LQWR�WKH
\PRGHP�IRUPDW��DQG�FRQWLQXH�WKH�ILOH�WUDQVIHU�

$V�\RX�FDQ�VHH��GRLQJ�LW�WKLV�ZD\�PDNHV�LW�YHU\�HDV\�IRU�WKH�XVHU��VLQFH�RQO\�WKH�SHUVRQ�VHQGLQJ�WKH�ILOH
QHHG�PDNH�WKH�GHFLVLRQ�DV�WR�ZKLFK�WUDQVIHU�PHWKRG�WR�XVH��7KH�UHFHLYLQJ�V\VWHP�GRHV�QRW�KDYH�WR�ZRUU\
DERXW�LW�

7R�XVH�WKH�<PRGHP�SURWRFRO��MXVW�VWDUW�\RXU�WUDQVIHU�WKH�VDPH�ZD\�DV�\RX�QRUPDOO\�GR��ZLWK�HLWKHU�WKH
;�RU�0�NH\V��,I�\RX�DUH�VHQGLQJ�WKH�ILOH��\RX�ZLOO�EH�SURPSWHG�GXULQJ�WKH�SURFHVV�DV�WR�\RXU�FKRLFH�RI�HLWKHU
;�RU�<PRGHP��$V�,�VDLG�EHIRUH��WKH�UHFHLYLQJ�FRPSXWHU�ZLOO�QRW�KDYH�WR�HQWHU�WKH�WUDQVIHU�PHWKRG�WR�EH
XVHG���<PRGHP�FDQ�DOVR�EH�XVHG�LQ�0;7�WUDQVIHUV��

2.������WKH�ODVW�WKLQJ�,�ZDQW�WR�LQIRUP�\RX�DERXW�LV�ZKLFK�PHWKRG�WR�SLFN������\RX�ZD\���+HFN��,
OO�JR�ZLWK
WKH�IDVWHU�<PRGHP��

7KDW�PD\�QRW�DOZD\V�EH�WKH�SURSHU�FKRLFH������DQG�KHUH�LV�ZK\��:KHQ�;PRGHP�HQFRXQWHUV�DQ�HUURU��LW
UHVHQGV�WKH�ODVW�����E\WH�UHFRUG�DJDLQ��/LNHZLVH��ZKHQ�<PRGHP�HQFRXQWHUV�DQG�HUURU��LW�DOVR�UHVHQGV�WKH
ODVW�UHFRUG��KRZHYHU��\RX�PXVW�UHPHPEHU�WKDW�WKH�OHQJWK�RI�WKH�UHFRUG�LV���WLPHV�ORQJHU��$V�VXFK��LW�ZLOO
WDNH�ORQJHU�WR�VHQG�LW��,I�\RX�DUH�RQ�D�QRLV\�SKRQH�OLQH��\RX�FRXOG�HDVLO\�HQG�XS�WDNLQJ�ORQJHU�RQ�D�<PRGHP
ILOH�WUDQVIHU�VLQFH�GR�WR�WKH�H[FHVVLYH�WLPH�UHTXLUHG�WR�VHQG�WKH�UHWU\�EORFNV��7KLV�LV�VRPHWKLQJ�\RX�ZLOO
KDYH�FRQVLGHU�ZKHQ�\RX�VWDUW�DQG�WUDQVIHU��,I�WKH�OLQH�LV�XVXDOO\�QLFH�DQG�FOHDQ��XVH�<PRGHP��,I�\RX�KDYH
KDG�D�ORW�RI�SUHYLRXV�WURXEOH�ZLWK�QRLVH��VWLFNLQJ�ZLWK�[PRGHP�PD\�EH�WKH�EHWWHU�FKRLFH��,W�LV�DOO�LQ�\RXU
KDQGV�

/DVW��,�ZRXOG�DOVR�OLNH�WR�DQQRXQFH�WKDW�WKLV�ZLOO�PRVW�OLNHO\�EH�P\�ODVW�XSGDWH�WR�WKH�0DVV�7UDQVIHU
SURJUDP��,�KDYH�EHHQ�ZRUNLQJ�RQ�LW�IRU�PRUH�WKDQ���\HDUV�QRZ��WU\LQJ�WR�LPSURYH�LW��GHEXJ�LW��LQFOXGH�XVHU
VXJJHVWLRQV��HWF��7KH�SURJUDP�LV�E\�QR�PHDQV�SHUIHFW��,�DP�WKH�ILUVW�WR�DGPLW�WKDW��+RZHYHU��,�DP�QRW�D
SURIHVVLRQDO�SURJUDPPHU��QHYHU�WULHG�WR�EH��DQG�QHYHU�ZLOO�DWWHPSW�WR�EH��,�KDYH�GRQH�WKLV�WHUPLQDO
HPXODWRU�SURJUDP�RQO\�EHFDXVH�,�ZDQWHG�VRPHWKLQJ�IRU�P\�FRPSXWHU�ZKLFK�ZDV�QRW�DYDLODEOH�RQ�WKH�RSHQ
PDUNHW�

,�ZRXOG�OLNH�WR�WKLQN�WKDW�,�KDYH�SURYLGHG�D�YDOXDEOH�SURJUDP�WR�WKH�7,�FRPPXQLW\��,�NQRZ�WKDW�,�KDYH
VXSSRUWHG�WKLV�SURJUDP�ORQJHU�WKDQ�PDQ\�RWKHU�IDLUZDUH�DXWKRUV�KDYH�WKHLUV��DQG�QRZ�,�EHOLHYH�LW�LV�WLPH
IRU�PH�WR�OHW�LW�VWDQG�E\�LWVHOI�DQG�PDNH�URRP�IRU�D�ELJJHU�DQG�EHWWHU�7(�SURJUDP�WR�FRPH�DORQJ�

,�ZRXOG�OLNH�WR�WKDQN�WKRVH�RI�\RX�ZKR�KDYH�WDNHQ�WKH�WLPH�WR�VHQG�ILQDQFLDO�VXSSRUW�IRU�WKLV�VRIWZDUH��7R
WKRVH�RI�\RX�ZKR�KDYH�EHHQ�XVLQJ�LW�ZLWKRXW�SD\LQJ�IRU�LW������ZHOO��,�JXHVV�WKDW�LV�\RXU�FKRLFH��,�KDYH�WDONHG
ZLWK�D�ORW�RI�IDLUZDUH�SURJUDPPHUV��DQG�PXVW�DGPLW�WKDW�\RXU�DWWLWXGH�RI��,
OO�SD\�IRU�LW�ODWHU��LV�FDXVLQJ
<28�PRUH�KDUP�WKDQ�\RX�UHDOL]H��/HWV�IDFH�LW��D�IDLUZDUH�DXWKRU�FDQ�ZULWH�VRIWZDUH�IRU�KLV�RZQ�XVH������D
ORW�RI�WKHP�GR��<RXU�DWWLWXGH�RI�QRW�SD\LQJ�VLPSO\�PHDQV�WKDW�WKH�SURJUDP�ZLOO�VWD\�LQ�WKH�DXWKRU
V�GLVN
ILOHV��DQG�QRW�\RXUV��,I�\RX�FDQ�DIIRUG�WKLV�IRU�RQO\������WKHQ�,�KRSH�\RX�DUH�WDNLQJ�VRPH�SURJUDPPLQJ
FODVVHV�VLQFH�\RX�ZLOO�QHHG�WKHP�
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,I�WKDW�ODVW�SDUDJUDSK�VRXQGV�D�ELW�KDUVK������UHPHPEHU��,�KDYH�EHHQ�WKDW�DXWKRU��QRW�\RX��,�ZDV�WKH�RQH
ZKR�UHFHLYHG�OHWWHUV��%%6�PHVVDJHV��DQG�SKRQH�FDOOV�FRPSODLQLQJ�DERXW�VRPH�IHDWXUH�RI�0DVV�7UDQVIHU
WKDW�WKH�SHUVRQ�GLGQ
W�OLNH��$�VWDWHPHQW�VXFK�DV��:HOO��,
YH�EHHQ�XVLQJ�LW�IRU�WKH�ODVW�\HDU�DQG�,�GRQ
W�NQRZ
ZK\�\RX�FDQ
W��������*HH��PD\EH�WKDW�SHUVRQ�ZRXOG�KDYH�JRWWHQ�D�EHWWHU�UHVSRQVH�IURP�PH�KDG�WKH\�SDLG�IRU
LW�LQVWHDG�RI�MXVW�FRPSODLQLQJ�DERXW�LW�

)RONV�� �� �� ,� DP�DERXW�SURJUDPPHG�RXW�� DW� OHDVW� IRU�QRZ�� ,� DP� ORRNLQJ� IRUZDUG� WR� �UHOD[LQJ��ZLWK�D
FRPSXWHU��UXQQLQJ�VRPH�RI�WKRVH�GRZQORDGV�,�KDYH�QHYHU�KDG�D�FKDQFH�WR�UHDOO\�JHW�WR�XVH��/LNH�,�VDLG
HDUOLHU��LI�\RX�KDYH�EHHQ�SXWWLQJ�RII�SD\LQJ�IRU�0DVV�7UDQVIHU�EHFDXVH�\RX�H[SHFWHG�DQRWKHU�YHUVLRQ�WR
FRPH�RXW������\RX�DUH�FRUUHFW��$QRWKHU�YHUVLRQ�KDV�FRPH�RXW��WKLV�RQH��1RZ�\RX�FDQ�JR�DKHDG�DQG�SD\�IRU
LW������,�GRXEW�WKHUH�ZLOO�EH�DQRWKHU�RQH�IRU�\RX�ZDLW�IRU�

7KDQNV�IRU�WKH�VXSSRUW������6WX�2OVRQ

&86720,=,1*�7+(�352*5$0�

1RWH��,W�LV�DVVXPHG�WKH�XVHU�RI�WKLV�LQIR�KDV�DQ�XQGHUVWDQGLQJ�RI�KRZ�D�VHFWRU�HGLWRU�ZRUNV��HVSHFLDOO\�WKH
RQH�WKDW�ZLOO�EH�XVHG�WR�DOWHU�WKH�0$66�ILOH��<RX�VKRXOG�PDNH�D�FRS\�RI�WKH�0$66�ILOH�ILUVW��DQG�DWWHPSW
\RXU�FKDQJHV�RQ�WKDW�FRS\��,I�D�PLVWDNH�LV�PDGH��\RX�ZLOO�QRW�GHVWUR\�\RXU�RQO\��ZRUNLQJ��YHUVLRQ�RI�WKH
SURJUDP��,I�\RX�GR�QRW�NQRZ�KRZ�WR�XVH�D�VHFWRU�HGLWRU��,�ZRXOG�UHFRPPHQG�WKDW�\RX�FRQWDFW�D�ORFDO�XVHU
JURXS�RU�DQ�LQGLYLGXDO�ZKR�LV�NQRZOHGJHDEOH�LQ�WKH�XVH�RI�VHFWRU�PRGLILFDWLRQV�

'LUHFWLRQV�

�� 8VLQJ�D�VHFWRU�HGLWRU��ORFDWH�WKH�ILUVW�VHFWRU�RI�WKH�0$66�ILOH��7KLV�LV�WKH�VHFWRU�LQ�ZKLFK�DOO
PRGLILFDWLRQV�ZLOO�EH�PDGH�

�� /RFDWH� WKH� E\WH�V��ZLWKLQ� WKH� VHFWRU� WR� FKDQJH��7KH� IROORZLQJ� WDEOHV� JLYHV� WKH� ORFDWLRQ� DQG
IXQFWLRQ�RI�WKH�E\WHV�DQG�GHIDXOWV�WKDW�DUH�DYDLODEOH�

�� $IWHU�\RX�KDYH�FKDQJHG�WKH�GHVLUHG�E\WHV��ZULWH�WKH�HGLWHG�VHFWRU�EDFN�WR�GLVN�

1RWH��,�FRXQW�E\WHV�DVVHPEO\�VW\OH��,Q�RWKHU�ZRUGV��WKH�ILUVW�E\WH�LQ�D�VHFWRU�LV���DQG�WKH�ODVW�E\WH�LV�����
,�DP�XVLQJ�GHFLPDO�QXPEHUV�IRU�WKH�E\WH��
V�DQG�KH[�QXPEHUV��!��IRU�WKH�GHIDXOW�DQG�RSWLRQDO�QXPEHUV�

1RWH��0RVW�56����FDUGV�KDYH���3,2�SRUW�DQG���VHULDO�SRUWV��0RVW�XVHUV�RQO\�KDYH���56����FDUG��,I�VR��WKH
VHULDO�SRUWV�DUH�UHIHUUHG�WR�DV�56������DQG�56�������,I�WZR�56����FDUGV�DUH�LQVWDOOHG�LQ�\RXU�V\VWHP��WKH
VHFRQG�FDUG�WKHQ�EHFRPHV�56������DQG�56�������DQG�WKH�VHFRQG�3,2�SRUW�EHFRPHV�3,2����6LQFH�HDFK�FDUG
KDV�WZR�VHULDO�SRUWV��WKH�FRPSXWHU�DGGUHVVHV�WKHVH�E\�XVLQJ�WZR�VHSDUDWH�QRWDWLRQV��WKH�FDUG�DGGUHVV�DQG
WKH�SRUW�DGGUHVV��7KH�IROORZLQJ�WDEOHV�VKRZ�\RX�ZKLFK�KH[�FRGHV�WR�HGLW�LQWR�WKH�SURJUDP�IRU�VHWWLQJ�XS
ERWK�WKH�FDUG�DQG�SRUW�DGGUHVVHV��GHSHQGLQJ�RQ�\RXU�V\VWHP�FRQILJXUDWLRQ�
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%\WH�� 'HIDXOW )XQFWLRQ�DQG�2SWLRQDO�YDOXHV

����� !���� 6HOHFWV�ILUVW�RU�VHFRQG�56����&$5'�
�� !)� 6HOHFWV�FKDUDFWHU�DQG�VFUHHQ�FRORUV��7KH�ILUVW�GLJLW� LV�FKDUDFWHU�FRORU�

6HFRQG�GLJLW�LV�VFUHHQ�FRORU�
�� !�� 6HOHFWV�WKH�56����SRUW�ZLWKLQ�WKH�FDUG�
����� !��'� 6HOHFWV�WKH�PRGHP�EDXG�UDWH�
����� !��(� 'HOD\�WLPH�EHIRUH�DXWR�UHSHDW�IRU�NH\ERDUG��!��(� �����
����� !���& 'HOD\� EHWZHHQ� FKDUDFWHUV� RQFH� NH\ERDUG� KDV� VWDUWHG� DXWR�UHSHDWLQJ�

�!���& ���
����� !���� 3ULQW�VSRROHU�W\SH�

!���� 7,�FDUG�3,2
!���� 7,��&RU&RPS��0\DUF�FDUG�VHULDO
!���� $;,20�FDUG�3,2
!���� &RU&RPS�FDUG�3,2
!���� 0\DUF�FDUG�3,2

����� !���� 6HOHFW�ILUVW�RU�VHFRQG�56����FDUG�IRU�SULQW�VSRROHU�
����� !���� 6HOHFWV�WKH�56����VHULDO�SULQW�VSRROHU�SRUW�ZLWKLQ�WKH�FDUG�
����� !���� 6HOHFWV�WKH�EDXG�UDWH�IRU�VHULDO�SULQW�VSRROHU�
����� !���� 6HOHFWV�QXPEHU�RI�GDWD�ELWV��SDULW\��DQG�VWRS�ELWV�IRU�VHULDO�SULQW�VSRROHU
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&RORU�FRGHV��LQ�KH[�

� WUDQVSDUHQW
� EODFN
� PHGLXP�JUHHQ
� OLJKW�JUHHQ
� GDUN�EOXH
� OLJKW�EOXH
� GDUN�UHG
� F\DQ
� PHGLXP�UHG
� OLJKW�UHG
$ GDUN�\HOORZ
% OLJKW�\HOORZ
& GDUN�JUHHQ
' PDJHQWD
( JUD\
) ZKLWH

%DXG�UDWH�FRGHV��LQ�KH[�

!����� �����EDXG
!��'�� �����EDXG
!����� �����EDXG
!��$�� ������EDXG
!��'�� ������EDXG
!����� ������EDXG
!����� ������EDXG

56����FDUG�DQG�SRUW�FRGHV��LQ�KH[�

!����� �56����FDUG���
!����� �56����FDUG���
!��� �56������RU���
!��� �56�������RU���

'DWD�ELWV��SDULW\��VWRS�ELWV

!����� ��1��!����� ��1�
!$���� ��(��!$���� ��(�
!%���� ��2��!%���� ��2�
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Disk 71. STAR — Super TI Assembl y Routines

9HUVLRQ� $XWKRU��0LFKDHO�5LFFLR
5HTXLUHV��;% /DQJXDJH��$/ 8SGDWHG����������

$�FROOHFWLRQ�RI����DVVHPEO\�URXWLQHV�IRU�XVH�ZLWK�([WHQGHG�%$6,&��5RXWLQHV�LQFOXGH�GLVN�DFFHVV��JUDSKLFV�
DQG�PDQ\�RWKHUV�WR�PDNH�\RXU�;%�SURJUDPV�PXFK�IDQFLHU��*UHDW�GRFXPHQWDWLRQ��6RXUFH�FRGH�DYDLODEOH
IURP�WKH�DXWKRU�

dskdir. v2.0. 12-dec-96
Disk name               = STAR     
Sectors total           = 360
Sectors used            = 357
Sectors available       = 1
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 HELP          3 PROGRAM    Y >020 002
002 >003 LOAD         36 PROGRAM    Y >022 035
003 >004 LOAD1        54 PROGRAM    Y >045 053
004 >005 LOAD2         3 PROGRAM    Y >07a 002
005 >006 MULTI         3 PROGRAM    Y >07c 002
006 >007 MUSICTURNS    3 PROGRAM    Y >07e 002
007 >008 SCREEN1      10 PROGRAM    Y >080 009
008 >009 SCREEN2      10 PROGRAM    Y >089 009
009 >00a SCREEN3      10 PROGRAM    Y >092 009
010 >00b SCREEN4      10 PROGRAM    Y >09b 009
011 >00c SCREEN5      10 PROGRAM    Y >0a4 009
012 >00d SCREEN6      10 PROGRAM    Y >0ad 009
013 >00e SCREEN7      10 PROGRAM    Y >0b6 009
014 >00f SCREEN8      10 PROGRAM    Y >0bf 009
015 >010 SCREENS       2 PROGRAM    Y >0c8 001
016 >011 SIDEWAYS      3 PROGRAM    Y >0c9 002
017 >012 SPEECH        7 PROGRAM    Y >0cb 006
018 >013 SPRITES       3 PROGRAM    Y >0d1 002
019 >014 STARDOC1    100 DIS/VAR 80 Y >0d3 099
020 >015 STARDOC2     49 DIS/VAR 80 Y >136 048
021 >016 VDPTEST       7 PROGRAM    Y >166 002 >017 004
022 >01b VDPUTIL2      4 DIS/VAR163 Y >01c 003
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Disk 71. Contents of file STARDOC1

67$5��6XSHU�7,�$VVHPEO\�5RXWLQHV��9HUVLRQ�����5HYLVLRQ���������

,QVWUXFWLRQV

,1752'8&7,21�

67$5�LV�D�SDFNDJH�FRQWDLQLQJ����706�����DVVHPEO\�ODQJXDJH�URXWLQHV�WR�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK
\RXU�7,�([WHQGHG�%DVLF�SURJUDPV��7KH�URXWLQHV�DUH�DFFHVVHG�YLD�WKH�&$//�/,1.�VWDWHPHQW��7KHVH
URXWLQHV�SHUIRUP�WDVNV�WKDW�ZRXOG�EH�GLIILFXOW�RU�LPSRVVLEOH�WR�GR�ZLWK�([WHQGHG�%DVLF�FRGH��%HFDXVH�DOO
RI�WKH�URXWLQHV�DUH�ZULWWHQ�LQ�WKH�QDWLYH�WRQJXH�RI�WKH�FRPSXWHU��WKH\�H[HFXWH�H[WUHPHO\�IDVWHU�WKDQ�WKH\
ZRXOG�LI�WKH�FRGH�ZDV�ZULWWHQ�LQ�([WHQGHG�%DVLF��$OVR��WKHVH�URXWLQHV�UHVLGH�LQ�DQ�DUHD�RI�PHPRU\�WKDW�LV
QRW�XVHG�E\�\RXU�([WHQGHG�%DVLF�SURJUDPV��VR�WKH\�GR�QRW�UHGXFH�WKH�PD[LPXP�VL]H�RI�\RXU�SURJUDPV�
DQG��E\�SHUIRUPLQJ�WDVNV�ZLWK�RQH� VWDWHPHQW� LQVWHDG�RI�VHYHUDO��67$5�VDYHV�PHPRU\��5RXWLQHV�DUH
SURYLGHG�LQ�VXFK�DUHDV�DV�FKDUDFWHU�VHWV��VRXQGV��FDVVHWWH�FRQWURO��FRORU��VFUHHQ�DFFHVV��9'3�PHPRU\
DFFHVV��FRQWURO��NH\ERDUG��FKDUDFWHU�GHILQLWLRQV��GLVN�DFFHVV��VWULQJ�KDQGOLQJ��DQG�WH[W�PRGH�����FROXPQV��

)$,5:$5(�,1)250$7,21�

67$5�ZDV�ZULWWHQ�E\�0LFKDHO�5LFFLR��&20�/,1.�(QWHUSULVHV��DQG�ZDV�UHOHDVHG�WR�WKH�SXEOLF�DV�)DLUZDUH�
)DLUZDUH�LV�WKH��WU\�EHIRUH�\RX�EX\��FRQFHSW��7KLV�LV�KRZ�LW�ZRUNV��<RX�JHW�D�FRS\�RI�WKH�SURJUDP�)5((�
WKHQ�\RX�WDNH�LW�KRPH�DQG�XVH�WKH�SURJUDP��,I�\RX�ILQG�WKH�SURJUDP�XVHIXO��\RX�VHQG�\RXU�SD\PHQW�WR�WKH
DGGUHVV�LQ�WKH�SURJUDP��7KH�SURJUDP�,6�127�)5((��WKH�DXWKRU�LV�UHO\LQJ�RQ�WKH�KRQHVW\�RI�WKH�SXEOLF
WR�SD\�IRU�WKH�SURJUDP�

<RX�PD\�FRS\�WKH�SURJUDP�DQG�GLVWULEXWH�LW�DV�RIWHQ�DV�\RX�ZLVK��DV�ORQJ�DV�\RX�IROORZ�WKH�IROORZLQJ�UXOHV�

� 12�)((�PD\�EH�FKDUJHG�IRU�WKH�SURJUDP��7KH�RQO\�H[FHSWLRQ�WR�WKLV�LV�D�FRS\LQJ�IHH�GLVN�IHH��EXW
21/<�,)�WKLV�IHH�LV�FKDUJHG�E\�D�8VHU�*URXS�RU�VLPLODU�RUJDQL]DWLRQ�DV�D�VWDQGDUG�OLEUDU\�IHH�
7KLV�IHH�0$<�127�(;&(('�����7KLV�IHH�LV�127�D�VXEVWLWXWH�IRU�WKH�)DLUZDUH�GRQDWLRQ�

� :KHQ�WKH�GLVN�LV�FRSLHG��$//�),/(6�0867�%(�,1&/8'('��7KLV�LQFOXGHV�WKH�GRFXPHQWDWLRQ�
DV�ZHOO�DV�DQ\�VDPSOH�SURJUDPV�

� 7KH�ILOHV�0$<�127�%(�$/7(5('�LQ�DQ\�ZD\��7KLV�LQFOXGHV�WKH�GRFXPHQWDWLRQ�DQG�WLWOH�VFUHHQV�
+RZHYHU��DGGLWLRQDO�ILOHV�PD\�EH�DGGHG�WR�WKH�GLVN��VXFK�DV�H[SDQGHG�GRFXPHQWDWLRQ�RU�VDPSOH
SURJUDPV�

� 67$5��LWV�GRFXPHQWDWLRQ��DQG�VDPSOH�SURJUDPV�DUH�FRS\ULJKW��&������E\�0LFKDHO�5LFFLR��$OO
ULJKWV�UHVHUYHG��$Q\�YLRODWLRQ�RI�WKH�DERYH�UXOHV�LV�D�YLRODWLRQ�RI�WKH�)HGHUDO�&RS\ULJKW�$FW�
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7KH�UHTXHVWHG�)DLUZDUH�GRQDWLRQ�IRU�WKLV�SURJUDP�LV�����WR������<RX�PD\�VHQG�WKLV�DPRXQW��RU�DQ\�RWKHU
ZKLFK�\RX�WKLQN�LV�IDLU��.HHS�LQ�PLQG�WKDW�WKLV�LV�QRW�D�KLJK�SULFH�WR�DVN��FRQVLGHULQJ�WKDW�D�FRPSDUDEOH
SDFNDJH�ZRXOG�FRVW�XSZDUGV�RI������6HQG�SD\PHQW�WR�WKLV�DGGUHVV�

&20�/,1.�(QWHUSULVHV
����)LOOPRUH�6WUHHW
3KLOD��3$������

3OHDVH�LQFOXGH�D�QRWH�H[SODLQLQJ�WKDW�\RX�DUH�SD\LQJ�IRU�67$5�

,03257$17��0$.(�$//�&+(&.6�3$<$%/(�72�0,&+$(/�5,&&,2�

/2$',1*�

7KH�SURJUDP�ORDGV�H[WUHPHO\�IDVW�WKURXJK�DQ�([WHQGHG�%DVLF�/2$'�SURJUDP�

,03257$17��)RU�WKH�SURJUDP�WR�ORDG�FRUUHFWO\��ILOHV�/2$'�DQG�/2$'��PXVW�QRW�EH�DOWHUHG��DQG�WKHLU
QDPHV�PXVW�QRW�EH�FKDQJHG��/LQH���RI�WKH�SURJUDP�/2$'��PD\�EH�FKDQJHG��WKLV�ZLOO�EH�GLVFXVVHG
VKRUWO\���EXW�WKH�ILOHQDPH�PXVW�QRW�EH�DOWHUHG�

67$5�UHTXLUHV�D�PLQLPXP�V\VWHP�RI�WKH�IROORZLQJ�WR�RSHUDWH�

� 7,�����$�FRQVROH��VRPH�URXWLQHV�ZLOO�QRW�ZRUN�RQ�D�7,������FRQVROH�
� 0RQLWRU�RU�79�VHW�DQG�5)�0RGXODWRU��D�FRORU�VHW�LV�SUHIHUUHG�
� 7,�([WHQGHG�%$6,&��67$5�KDV�QRW�EHHQ�WHVWHG�ZLWK�WKLUG�SDUW\�YHUVLRQV�
� ��.�0HPRU\�([SDQVLRQ��:,//�ZRUN�ZLWK�0\DUF����.����.�DQG�ZLWK�5$0',6.�
� 7,�'LVN�&RQWUROOHU��KDV�QRW�EHHQ�WHVWHG�ZLWK�&RU&RPS�RU�0\DUF�FRQWUROOHUV�
� 2QH�RU�PRUH�GLVN�GULYHV��DQ\�FRQILJXUDWLRQ�
� &DVVHWWH�UHFRUGHU�DQG�FDEOH�RSWLRQDO�IRU�FDVVHWWH�FRQWURO�URXWLQHV�
� $OO�RWKHU�KDUGZDUH�LV�RSWLRQDO��EXW�VKRXOG�ZRUN�ZLWKRXW�FRQIOLFWV�

7R�ORDG�67$5��SODFH�WKH�GLVN�LQ�GULYH����PXVW�EH�LQ�GULYH�����,I�\RX�DUH�QRW�LQ�([WHQGHG�%DVLF��\RX�PD\
QRZ�HQWHU�LW��DQG�67$5�ZLOO�ORDG�DXWRPDWLFDOO\��,I�\RX�DUH�LQ�([WHQGHG�%DVLF��W\SH�581��'6.��/2$'�
IURP�FRPPDQG�PRGH�DQG�SUHVV�(17(5��\RX�FDQ�DOVR�KDYH�D�UXQQLQJ�SURJUDP�H[HFXWH�WKLV�VWDWHPHQW��

$IWHU�WKH�SURJUDP�ORDGV��\RX�ZLOO�VHH�D�JUDSKLF�WLWOH�VFUHHQ��:KHQ�\RX�DUH�GRQH�ORRNLQJ�DW�LW��SUHVV�DQ\
NH\��<RX�ZLOO�QRZ�VHH�WKH�)DLUZDUH�LQIRUPDWLRQ�VFUHHQ��:KHQ�\RX�DUH�GRQH�UHDGLQJ�LW��SUHVV�DQ\�NH\��7KH
VFUHHQ�ZLOO�FOHDU��DQG�\RX�ZLOO�EH�SODFHG�LQ�FRPPDQG�PRGH�RI�([WHQGHG�%DVLF��1R�SURJUDP�ZLOO�EH�LQ
PHPRU\��VR�LW�ZLOO�EH�MXVW�OLNH�\RX�HQWHUHG�([WHQGHG�%DVLF�IURP�WKH�WLWOH�VFUHHQ��67$5�LV�QRZ�ORDGHG�LQWR
ORZ�PHPRU\�H[SDQVLRQ��ZKHUH�LW�ZLOO�VWD\�ORDGHG�XQOHVV�\RX�H[HFXWH�&$//�,1,7�RU�WXUQ�RII�WKH�FRPSXWHU�
(QWHULQJ�1(:��%<(��RU�SUHVVLQJ�48,7��)XQFWLRQ�HTXDOV��ZLOO�QRW�DIIHFW�67$5�
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/DWHU�RQ�LQ�WKHVH�LQVWUXFWLRQV��\RX�ZLOO�OHDUQ�KRZ�WR�PRGLI\�WKH�/2$'�SURJUDP�VR�LW�ZLOO�GR�VRPHWKLQJ
RWKHU�WKDQ�UHWXUQ�WR�FRPPDQG�PRGH��VXFK�DV�UXQ�D�SURJUDP�WKDW�QHHGV�WKH�67$5�URXWLQHV���1RZ�WKDW
67$5�LV�ORDGHG��\RX�FDQ�OHDUQ�KRZ�WR�XVH�HDFK�RI�LWV����SRZHUIXO�URXWLQHV�

352*5$0�5287,1(6�

,03257$17��:KHQ�WKH�V\QWD[�LV�VKRZQ�IRU�D�URXWLQH��LW�ZLOO�IROORZ�WKHVH�JXLGHOLQHV�

,WHPV�LQ�&$3,7$/6�DUH�WR�EH�W\SHG�H[DFWO\�DV�VHHQ��$OVR��DQ\�SXQFWXDWLRQ�H[FHSW�EUDFNHWV��>@���HOOLSVHV
�������RU�GDVKHV�����LV�WR�EH�W\SHG�DV�VHHQ�

,WHPV�LQ�ORZHU�FDVH�GHVFULEH�D�YDOXH��YDULDEOH��RU�H[SUHVVLRQ�WKDW�LV�WR�EH�VXEVWLWXWHG�ZKHUH�LQGLFDWHG�

,WHPV�LQ�>EUDFNHWV@�DUH�RSWLRQDO��DQG�PD\�EH�RPLWWHG�

,WHPV�IROORZHG�E\�HOOLSVHV�������PD\�EH�UHSHDWHG�

7KHVH�DUH�WKH�VDPH�JXLGHOLQHV�XVHG�LQ�WKH�(GLWRU�$VVHPEOHU�PDQXDO�

$OO�RI�67$5
V����URXWLQHV�DUH�DFFHVVHG�WKURXJK�WKH�&$//�/,1.�VWDWHPHQW��7KLV�([WHQGHG�%DVLF�FRPPDQG
KDV�WKH�IROORZLQJ�V\QWD[�

&$//�/,1.��SURJUDP�QDPH�>�SDUDPHWHU�������SDUDPHWHU��@�

7KH�SURJUDP�QDPH�LV�IURP���WR���FKDUDFWHUV�ORQJ��DQG�LGHQWLILHV�WKH�URXWLQH�\RX�DUH�DFFHVVLQJ��3DUDPHWHUV
��WKURXJK����DUH�RSWLRQDO��DQG�YDU\�IURP�URXWLQH�WR�URXWLQH��7KH�SURJUDP�QDPH�0867�EH�HQFORVHG�LQ
TXRWDWLRQ�PDUNV��DQG�SDUDPHWHUV�0867�EH�VHSDUDWHG�E\�FRPPDV��7KH�SURJUDP�QDPH�DQG�SDUDPHWHU�V�
0867�EH�HQFORVHG�LQ�SDUHQWKHVHV��$OO�SURJUDP�QDPHV�DUH�LQ�FDSLWDO�OHWWHUV��DQG�WZR�FRQWDLQ�WKH�QXPHUDO
��LQ�WKHLU�QDPHV��<RX�PXVW�W\SH�WKH�SURJUDP�QDPH�H[DFWO\�DV�JLYHQ�IRU�WKH�URXWLQH�WR�ZRUN�FRUUHFWO\�
&RQVXOW�WKH�HUURU�VHFWLRQ�RI�WKHVH�LQVWUXFWLRQV�LI�\RX�UHFHLYH�DQ�HUURU�PHVVDJH�ZKHQ�H[HFXWLQJ�D�URXWLQH�

$OO�RI�WKH�URXWLQHV�PD\�EH�H[HFXWHG�IURP�D�SURJUDP�RU�IURP�FRPPDQG�PRGH��+RZHYHU��XSRQ�UHWXUQ�WR
([WHQGHG�%DVLF��WKH�FRPSXWHU�UHVHWV�PDQ\�YLGHR�LWHPV�WR�WKH�GHIDXOWV��WKHUHIRUH�\RX�PD\�QRW�REWDLQ�WKH
H[SHFWHG�UHVXOWV��7KH�IROORZLQJ�URXWLQHV�ZLOO�QRW�ZRUN�DV�H[SHFWHG�IURP�FRPPDQG�PRGH��/2:��/*&$36�
)/$6+��6&52))��*(76&5��32.(9��9'35(*��&2/256��0$*��,19(57��527$7(��)/,3��0,5525�
&23<��7(;7��35,17��DQG�6&5((1��7KHUH�LV�D�ZD\�WR�GHIHDW�WKLV�SUREOHP��,I�\RX�IROORZ�WKH�&$//�/,1.
ZLWK����$&&(37�$���DQG�SUHVV�)81&7,21���ZKHQ�WKH�FRPSXWHU�DVNV�IRU�LQSXW�DIWHU�WKH�URXWLQH�H[HFXWHV�
WKH�GHIDXOWV�ZLOO�QRW�EH�UHVWRUHG��)RU�H[DPSOH��LI�\RX�HQWHU��&$//�/,1.��/2:���WKH�ORZHU�FDVH�OHWWHUV�ZLOO
EH�UHGHILQHG�EULHIO\��EXW�WKHQ�([WHQGHG�%DVLF�ZLOO�UHGHILQH�WKHP��,I�\RX�HQWHU�

CALL LINK("LOW"):: ACCEPT A$

WKH�ORZHU�FDVH�OHWWHUV�ZLOO�EH�UHGHILQHG��WKHQ�([WHQGHG�%DVLF�ZLOO�EH�ZDLWLQJ�IRU�\RXU�LQSXW��:KHQ�\RX
SUHVV�)81&7,21����\RX�ZLOO�EH�UHWXUQHG�WR�FRPPDQG�PRGH��DQG�([WHQGHG�%DVLF�ZLOO�QRW�UHGHILQH�WKH
OHWWHUV��127(��<RX�GR�QRW�KDYH�WR�GR�WKLV�LI�\RX�XVH�WKH�URXWLQHV�LQVLGH�D�SURJUDP�
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&+$5$&7(5�6(76�

7KH�IRXU�FKDUDFWHU�VHW�URXWLQHV�DOORZ�\RX�WR�XVH�GLIIHUHQW�FKDUDFWHU�VHWV�RWKHU�WKDQ�WKH�VWDQGDUG�([WHQGHG
%DVLF�VHW�

&$//�/,1.��60&$36��

/RDGV�WKH�VWDQGDUG�XSSHU�FDVH�FKDUDFWHU�VHW��FKDUDFWHUV���������6DPH�DV�&$//�&+$56(7��EXW�GRHV�QRW
UHVHW�FKDUDFWHU�FRORUV�

&$//�/,1.��/*&$36��

/RDGV�WKH�WLWOH�VFUHHQ�XSSHU�FDVH�FKDUDFWHU�VHW��FKDUDFWHUV���������7KH�WLWOH�VFUHHQ�FKDUDFWHUV�DUH�ODUJHU
WKDQ�WKH�VWDQGDUG�FKDUDFWHU�VHW�

&$//�/,1.��67'/2:��

/RDGV�WKH�VWDQGDUG�ORZHU�FDVH�FKDUDFWHU�VHW��FKDUDFWHUV����������7KH�ORZHU�FDVH�OHWWHUV�DSSHDU�DV�VPDOO
FDSLWDOV��&$//�&+$56(7�GRHV�QRW�UHVHW�WKHVH�FKDUDFWHUV�

&$//�/,1.��/2:��

/RDGV�D�WUXH�ORZHU�FDVH�FKDUDFWHU�VHW��FKDUDFWHUV����������$OVR�UHGHILQHV�WKH�]HUR�WR�EH�VODVKHG��DQG�PDNHV
WKH�FDSLWDO�2�URXQG�

6281'6�

7KH�WKUHH�VRXQG�URXWLQHV�DOORZ�\RX�WR�JHQHUDWH�FRPPRQO\�XVHG�VRXQGV�ZLWK�RQH�FRPPDQG�

&$//�/,1.��%((3��

(PLWV�WKH�YDOLG�UHVSRQVH�WRQH��,W�LV�WKH�LQSXW�WRQH�XVHG�LQ�([WHQGHG�%DVLF�

&$//�/,1.��+21.��

(PLWV�WKH�EDG�UHVSRQVH�WRQH��,W�LV�WKH�HUURU�WRQH�XVHG�LQ�([WHQGHG�%DVLF�

&$//�/,1.��&+,0(6��

3OD\V�D�FKLPHV�VRXQG��,W�LV�WKH�VDPH�DV�WKH�RQH�XVHG�LQ�WKH�)$67�7(50�SURJUDP�
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&$66(77(�&21752/�

7KH�WZR�FDVVHWWH�FRQWURO�URXWLQHV�DOORZ�\RX�WR�WXUQ�WKH�PRWRU�RQ�RU�RII�RQ�WKH�FDVVHWWH�LQ�SRUW����7KLV�LV
GRQH�WKURXJK�WKH�VPDOO�EODFN�SOXJ��<RX�FDQ�FRQWURO�PXVLF�RU�RWKHU�WDSHG�PDWHULDO�WKURXJK�\RXU�SURJUDPV�

&$//�/,1.��&6�21��

7XUQV�RQ�WKH�PRWRU�FRQWURO�IRU�FDVVHWWH�SRUW���

&$//�/,1.��&6�2))��

7XUQV�RII�WKH�PRWRU�FRQWURO�IRU�FDVVHWWH�SRUW���

&2/256�

7KH�IRXU�FRORU�URXWLQHV�DOORZ�\RX�WR�FRQWURO�WKH�FRORUV�RI�GLIIHUHQW�FKDUDFWHU�VHWV�LQ�QHZ�ZD\V�

&$//�/,1.��&2/256��IRUHJURXQG�EDFNJURXQG�

&KDQJHV� WKH� FRORUV� RI� DOO� ��� FKDUDFWHU� VHWV� ������� WR� IRUHJURXQG� DQG� EDFNJURXQG�� )RUHJURXQG� DQG
EDFNJURXQG�DUH�QXPEHUV�IURP���WR�����ZKLFK�UHSUHVHQW�WKH�([WHQGHG�%DVLF�FRORU�FRGH�

&$//�/,1.��%8567��F\FOHV�

5DSLGO\�FKDQJHV�WKH�VFUHHQ�FRORU�WKURXJK�DOO�SRVVLEOH�FRORUV��FUHDWLQJ�DQ�XQXVXDO�RSWLFDO�LOOXVLRQ��8SRQ
FRPSOHWLRQ��WKH�VFUHHQ�FRORU�ZLOO�EH�ZKLWH��&\FOHV�FDQ�EH�D�QXPEHU�IURP���WR��������ZLWK���EHLQJ�YHU\
VKRUW��DQG�������EHLQJ�D�YHU\�ORQJ�GXUDWLRQ�

&$//�/,1.��)/$6+��IRUHJURXQG�EDFNJURXQG�

&RSLHV�WKH�FKDUDFWHU�GHILQLWLRQV�IRU�WKH�XSSHU�FDVH�OHWWHUV���������RQ�WR�WKH�ORZHU�FDVH�OHWWHUV�����������,Q
RWKHU�ZRUGV��WKH�ORZHU�FDVH�OHWWHUV�DSSHDU�DV�XSSHU�FDVH��$Q\�ORZHU�FDVH�OHWWHUV�RQ�WKH�VFUHHQ�ZLOO�IODVK
ZLWK�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV��)ODVKLQJ�ZLOO�FRQWLQXH�ZLWKRXW�IXUWKHU�SURJUDP�FRQWURO�XQWLO
1250$/�LV�H[HFXWHG��VHH�EHORZ��

&$//�/,1.��1250$/��

6WRSV�WKH�IODVKLQJ�FDXVHG�E\�WKH�DERYH�URXWLQH��UHVHWV�7,
V�VWDQGDUG�ORZHU�FDVH�OHWWHUV��DQG�UHVHWV�WKH
FRORUV�WR�EODFN�RQ�WUDQVSDUHQW�
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9'3�$&&(66�

7KH�WKUHH�9'3�URXWLQHV�DOORZ�\RX�WR�GLUHFWO\�DFFHVV�9'3��9LGHR�'LVSOD\�3URFHVVRU��5$0�PHPRU\��)RU
GHWDLOV�DV�WR�ZKDW�WKLV�PHPRU\�FRQWDLQV��FRQVXOW�WKH�(GLWRU�$VVHPEOHU�DQG�([SORUHU�PDQXDOV�

&$//�/,1.��3((.9��DGGUHVV�YDULDEOH�>�YDULDEOH�������YDULDEOH��@�

$OORZV�\RX�WR�UHDG�XS�WR����FRQVHFXWLYH�9'3�PHPRU\�DGGUHVVHV��$GGUHVV�VKRXOG�EH�D�QXPEHU�IURP���WR
������

&$//�/,1.��32.(9��DGGUHVV�E\WH�>�E\WH������E\WH��@�

$OORZV�\RX�WR�ZULWH�WR�XS�WR����FRQVHFXWLYH�9'3�PHPRU\�DGGUHVVHV��$GGUHVV�VKRXOG�EH�D�QXPEHU�IURP��
WR��������DQG�E\WH��WKURXJK�E\WH���VKRXOG�EH�YDOXHV�IURP���WR�����

&$//�/,1.��9'35(*��UHJLVWHU�E\WH�

:ULWHV�WR�D�9'3�ZULWH�RQO\�UHJLVWHU��5HJLVWHU�VKRXOG�EH�D�QXPEHU�IURP���WR����DQG�E\WH�VKRXOG�EH�D�YDOXH
IURP���WR�����

6&5((1�$&&(66�

7KH�VHYHQ�VFUHHQ�DFFHVV�URXWLQHV�DOORZ�\RX�WR�FRQWURO�ZKDW�LV�RQ�WKH�VFUHHQ�

&$//�/,1.��6&52))��

'LVDEOHV�VFUHHQ�GLVSOD\��$OO�WKDW�LV�YLVLEOH�RQ�WKH�VFUHHQ�LV�WKH�VFUHHQ�FRORU��7KLV�LV�WKH�VDPH�DV�ZKHQ�D�NH\
LV�QRW�SUHVVHG�IRU�ILYH�PLQXWHV��$IWHU�GLVDEOLQJ�WKH�VFUHHQ�GLVSOD\��\RX�FDQ�EXLOG�\RXU�VFUHHQ��SLHFH�E\
SLHFH��WKHQ�HQDEOH�WKH�VFUHHQ�GLVSOD\��VHH�EHORZ��WR�PDNH�LW�DOO�DSSHDU�DW�RQFH�

&$//�/,1.��6&521��

(QDEOHV�WKH�VFUHHQ�GLVSOD\�

&$//�/,1.��$//��FKDUDFWHU�

)LOOV�WKH�HQWLUH�VFUHHQ�ZLWK�JLYHQ�FKDUDFWHU�FRGH��,W�LV�WKH�VDPH�DV�&$//�+&+$5�����FKDUDFWHU������EXW
LW�H[HFXWHV�PXFK�IDVWHU�

&$//�/,1.��5'6&5��VWULQJ�DUUD\�

5HDGV�LQ�WKH�FRQWHQWV�RI�WKH�VFUHHQ�LQWR�VWULQJ�DUUD\��DVVLJQLQJ�RQH�OLQH�WR�HDFK�HOHPHQW��,I�\RX�DUH�LQ�WH[W
PRGH�����HOHPHQWV�PXVW�EH�GLPHQVLRQHG�� RWKHUZLVH�� ��� HOHPHQWV�PXVW�EH�GLPHQVLRQHG��(DFK�DUUD\
HOHPHQW�ZLOO�FRQWDLQ�RQH�OLQH�RI�FKDUDFWHUV�IURP�WKH�VFUHHQ��(OHPHQW�]HUR�LV�QRW�XVHG�E\�WKLV�URXWLQH�
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&$//�/,1.��:76&5��VWULQJ�DUUD\�

:ULWHV�WKH�FRQWHQWV�RI�WKH�VWULQJ�DUUD\�WR�WKH�VFUHHQ��ZLWK�HDFK�HOHPHQW�RI�WKH�DUUD\�SURGXFLQJ�RQH�OLQH
RQ�WKH�VFUHHQ��$OO�HOHPHQWV�PXVW�KDYH�WKH�VDPH�OHQJWK�DV�WKH�OLQHV�RQ�WKH�VFUHHQ��(OHPHQW�]HUR�LV�QRW�XVHG
E\�WKLV�URXWLQH��7KLV�URXWLQH�PD\�EH�XVHG�ZLWK�WKH�RQH�DERYH�WR�VDYH�DQG�UHVWRUH�VFUHHQV�XVLQJ�VWULQJ
DUUD\V�DV�WHPSRUDU\�VWRUDJH�ORFDWLRQV�

&$//�/,1.��6$96&5��ILOHQDPH>�VFUHHQ�FRORU@�

6DYHV�WKH�FRQWHQWV�RI�D�VFUHHQ��LQFOXGLQJ�FRORU��GHILQLWLRQV��VSULWHV��DQG�PRWLRQ�WR�WKH�GHYLFH�VSHFLILHG�E\
ILOHQDPH��7KH�0\DUF����.����.�5$0�',6.�PD\�EH�XVHG�DV�D�YDOLG�ILOHQDPH�IRU�UDSLG�VFUHHQ�VDYLQJ��,I
VFUHHQ�FRORU�LV�LQFOXGHG��WKH�FRORU�RI�WKH�VFUHHQ��������ZLOO�DOVR�EH�VDYHG�WR�WKH�GHYLFH��RWKHUZLVH�LW�ZLOO�QRW
EH�VDYHG�

&$//�/,1.��*(76&5��ILOHQDPH�

5HVWRUHV�D�VFUHHQ�VDYHG�E\�WKH�DERYH�URXWLQH��,I�WKH�VFUHHQ�FRORU�ZDV�VDYHG��LW�ZLOO�EH�UHVWRUHG��RWKHUZLVH
LW�ZLOO�UHPDLQ�XQDOWHUHG��7KH�0\DUF����.����.�5$0�',6.�LV�D�YDOLG�ILOHQDPH�IRU�UDSLG�VFUHHQ�GLVSOD\LQJ�

&21752/�5287,1(6�

7KH�VHYHQ�FRQWURO�URXWLQHV�DOORZ�\RX�WR�SHUIRUP�WDVNV�QRUPDOO\�QRW�SRVVLEOH�LQ�([WHQGHG�%DVLF�

&$//�/,1.��%<(��

5HWXUQV�WR�WKH�PDVWHU�WLWOH�VFUHHQ��)XQFWLRQV�WKH�VDPH�DV�WKH�FRPPDQG�%<(��EXW�WKLV�URXWLQH�PD\�EH�XVHG
LQ�D�SURJUDP��1RWH��7KLV�URXWLQH�GRHV�127�FORVH�ILOHV�OLNH�WKH�%<(�FRPPDQG�GRHV��DQG�DOO�XQVDYHG�GDWD
ZLOO�EH�ORVW��7KLV�URXWLQH�ZLOO�QRW�DIIHFW�67$5��\RX�GR�QRW�KDYH�WR�UH�ORDG��

&$//�/,1.��1(:�����(1'

(UDVHV�WKH�FXUUHQW�SURJUDP�LQ�PHPRU\��)XQFWLRQV�WKH�VDPH�DV�WKH�FRPPDQG�1(:���ZLWKRXW�FOHDULQJ�WKH
VFUHHQ��EXW�WKLV�URXWLQH�PD\�EH�XVHG�LQ�D�SURJUDP��1RWH��7KLV�URXWLQH�0867�EH�IROORZHG����(1'�RU
XQSUHGLFWDEOH�UHVXOWV�PD\�RFFXU��7KLV�URXWLQH�ZLOO�QRW�DIIHFW�67$5��\RX�GR�QRW�KDYH�WR�UH�ORDG��

&$//�/,1.��1248,7��

'LVDEOHV�WKH�48,7�NH\��IXQFWLRQ�HTXDOV���:KHQ�48,7�LV�SUHVVHG��QRWKLQJ�ZLOO�KDSSHQ�

&$//�/,1.��48,7��

(QDEOHV�WKH�48,7�NH\��IXQFWLRQ�HTXDOV���:KHQ�48,7�LV�SUHVVHG��WKH�FRPSXWHU�ZLOO�UHWXUQ�WR�WKH�PDVWHU
WLWOH�VFUHHQ��'R�QRW�FRQIXVH�WKLV�URXWLQH�ZLWK�%<(�



7(;$6�,167580(176
+20(�&20387(5

970

&$//�/,1.��12029(��

'LVDEOHV�VSULWH�PRWLRQ��:KHQ�WKLV�URXWLQH�LV�H[HFXWHG��DOO�VSULWHV�ZLOO�VWRS��$Q\�VSULWHV�FUHDWHG�ZLWK
PRWLRQ��RU�DQ\�VSULWHV�WROG�WR�PRYH�ZLOO�QRW�GR�VR��0RWLRQ�PD\�EH�HQDEOHG�ZLWK�029(��VHH�EHORZ��

&$//�/,1.��029(��

(QDEOHV�VSULWH�PRWLRQ��$OO�VSULWHV�ZLOO�PRYH�ZKHQ�GLUHFWHG�WR��7KLV�URXWLQH��DORQJ�ZLWK�12029(�DERYH�
PD\�EH�XVHG�WR�FUHDWH�ODUJH�PRYLQJ�REMHFWV�PDGH�XS�RI�VHYHUDO�VSULWHV��)LUVW��H[HFXWH�12029(��3ODFH�WKH
VSULWHV�RQ�WKH�VFUHHQ��WHOOLQJ�WKHP�WR�PRYH�DV�GHVLUHG��:KHQ�DOO�VSULWHV�DUH�VHW��H[HFXWH�029(��$OO�VSULWHV
ZLOO�EHJLQ�WR�PRYH�DW�WKH�VDPH�LQVWDQW��VR�QR�JDSV�ZLOO�H[LVW�EHWZHHQ�WKHP�

&$//�/,1.��(5525��HUURU�FRGH�

,VVXHV�DQ�([WHQGHG�%DVLF�HUURU�RU�ZDUQLQJ�PHVVDJH�GHVLJQDWHG�E\�HUURU�FRGH��'2�127�XVH�WKH�FRGHV�LQ
WKH�([WHQGHG�%DVLF�PDQXDO��EXW�XVH�D�FRGH�IURP�WKLV�OLVW�

� 1XPHULF�2YHUIORZ����/LQH�7RR�/RQJ
� 6\QWD[�(UURU����&DQ
W�&RQWLQXH
� ,OOHJDO�$IWHU�6XESURJUDP����&RPPDQG�,OOHJDO�,Q�3URJUDP
� 8QPDWFKHG�4XRWHV����2QO\�/HJDO�,Q�3URJUDP
� 1DPH�7RR�/RQJ����%DG�$UJXPHQW
� 6WULQJ�1XPEHU�0LVPDWFK����1R�3URJUDP�3UHVHQW
� 2SWLRQ�%DVH�(UURU����%DG�9DOXH
� ,PSURSHUO\�8VHG�1DPH����,QFRUUHFW�$UJXPHQW�/LVW
�� ,PDJH�(UURU����,QSXW�(UURU
�� 0HPRU\�)XOO����'DWD�(UURU
�� 6WDFN�2YHUIORZ����)LOH�(UURU
�� 1(;7�:LWKRXW�)25���
�� )25�1(;7�1HVWLQJ����,�2�(UURU��JLYHV�PHDQLQJOHVV�FRGH�
�� 0XVW�%H�,Q�6XESURJUDP����6XESURJUDP�1RW�)RXQG
�� 5HFXUVLYH�6XESURJUDP�&DOO���
�� 0LVVLQJ�68%(1'����3URWHFWLRQ�9LRODWLRQ
�� 5(7851�:LWKRXW�*268%����8QUHFRJQL]HG�&KDUDFWHU
�� 6WULQJ�7UXQFDWHG����:DUQLQJ��1XPHULF�2YHUIORZ
�� %DG�6XEVFULSW����:DUQLQJ��6WULQJ�7UXQFDWHG
�� 6SHHFK�6WULQJ�7RR�/RQJ����:DUQLQJ��1R�3URJUDP�3UHVHQW
�� /LQH�1RW�)RXQG����:DUQLQJ��,QSXW�(UURU
�� %DG�/LQH�1XPEHU����:DUQLQJ��,�2�(UURU
�� :DUQLQJ��/LQH�1RW�)RXQG
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.(<%2$5'�'(7(&7,21�

7KH� ILYH� NH\ERDUG� GHWHFWLRQ� URXWLQHV� DOORZ� \RX� WR� FKHFN� IRU� NH\� SUHVVHV� WKDW�ZRXOG� EH� GLIILFXOW� RU
LPSRVVLEOH�WR�GR�IURP�([WHQGHG�%DVLF�

&$//�/,1.��/2&.��YDULDEOH�

&KHFNV�WR�VHH�LI�WKH�$/3+$�/2&.�NH\�LV�GRZQ��RQ���,I�LW�LV��WKHQ�YDULDEOH�ZLOO�HTXDO�RQH��,I�LW�LV�XS��RII��
WKHQ�YDULDEOH�ZLOO�HTXDO�]HUR��7KLV�LV�XVHIXO�IRU�JDPH�SURJUDPV�WKDW�UHTXLUH�MR\VWLFNV��EHFDXVH�WKH�MR\VWLFNV
ZLOO�QRW�RSHUDWH�SURSHUO\�LI�WKH�$/3+$�/2&.�NH\�LV�GRZQ�

&$//�/,1.��6+,)7��YDULDEOH�

&KHFNV�WR�VHH�LI�HLWKHU�RI�WKH�WZR�6+,)7�NH\V�DUH�GRZQ��,I�LW�LV��WKHQ�YDULDEOH�ZLOO�HTXDO�RQH��2WKHUZLVH�
YDULDEOH�ZLOO�HTXDO�]HUR�

&$//�/,1.��&75/��YDULDEOH�

&KHFNV�WR�VHH� LI�WKH�&21752/�NH\��PDUNHG��&75/���LV�GRZQ��,I�LW�LV��WKHQ�YDULDEOH�ZLOO�HTXDO�RQH�
2WKHUZLVH��YDULDEOH�ZLOO�HTXDO�]HUR�

&$//�/,1.��)&71��YDULDEOH�

&KHFNV�WR�VHH�LI�WKH�)81&7,21�NH\��PDUNHG��)&71���LV�GRZQ��,I�LW�LV��WKHQ�YDULDEOH�ZLOO�HTXDO�RQH�
2WKHUZLVH��YDULDEOH�ZLOO�HTXDO�]HUR�

&$//�/,1.��.(<��YDOLG�NH\V�NH\�FRGH�

6FDQV�WKH�NH\ERDUG�ZDLWLQJ�IRU�D�NH\�SUHVV��9DOLG�NH\V�LV�D�VWULQJ�FRQWDLQLQJ�D�OLVW�RI�DFFHSWDEOH�NH\
SUHVVHV��,I�WKLV�LV�D�QXOO�VWULQJ�������WKHQ�DOO�NH\V�ZLOO�EH�DOORZHG��7KH�NH\�FRGH�RI�WKH�NH\�SUHVVHG�ZLOO�EH
UHWXUQHG�LQ�WKH�YDULDEOH�NH\�FRGH�

&+$5$&7(5�'(),1,7,216�

7KH�VL[�FKDUDFWHU�GHILQLWLRQ�URXWLQHV�DOORZ�\RX�WR�PRGLI\�WKH�GHILQLWLRQV�RI�FKDUDFWHUV�LQ�XQLTXH�ZD\V��$OO
RI�WKH�FKDUDFWHU�GHILQLWLRQ�URXWLQHV�DOORZ�\RX�WR�DFFHVV�FKDUDFWHUV����WKURXJK������&KDUDFWHU����LV�WKH
FXUVRU��DQG�FKDUDFWHU����LV�WKH�HGJH�FKDUDFWHU��1RUPDOO\�LQ�([WHQGHG�%DVLF��LW�LV�QRW�SRVVLEOH�WR�PRGLI\
WKHVH�FKDUDFWHUV��EXW�QRZ�\RX�FDQ�
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&$//�/,1.��&23<��FKDUDFWHU��FKDUDFWHU��

&RSLHV�WKH�FKDUDFWHU�GHILQLWLRQ�IURP�FKDUDFWHU��RYHU�WR�FKDUDFWHU��VR�WKH\�DSSHDU�LGHQWLFDO��7KLV�ZRXOG
EH�WKH�VDPH�DV��&$//�&+$53$7�FKDUDFWHU��;�����&$//�&+$5�FKDUDFWHU��;���H[FHSW�WKLV�URXWLQH�LV
IDVWHU� DQG� VDYHV�PHPRU\��7R� FKDQJH� WKH� GHILQLWLRQ� RI� WKH� FXUVRU� �FKDUDFWHU� ����� GHILQH� DQ� XQXVHG
FKDUDFWHU��WKHQ�&23<�WKH�GHILQLWLRQ�WR�FKDUDFWHU�����&KDUDFWHU��DQG�FKDUDFWHU��DUH�FKDUDFWHU�FRGHV�IURP
���WR�����

&$//�/,1.��0$*��FKDUDFWHU��FKDUDFWHU��

0DJQLILHV�FKDUDFWHU��WR�WZLFH�LWV�VL]H��DQG�GHILQHV�FKDUDFWHU��DQG�WKH�QH[W���FKDUDFWHUV�DV�WKLV�PDJQLILHG
YHUVLRQ��7KLV�FRPHV�LQ�KDQG\�IRU�XVLQJ�PDJQLILFDWLRQ�IDFWRUV���DQG���ZLWK�VSULWHV��&KDUDFWHU��LV�PDJQLILHG
LQ�WKH�VDPH�ZD\�WKDW�VSULWHV�DUH��&KDUDFWHU��LV�D�FKDUDFWHU�FRGH�IURP����WR������&KDUDFWHU��LV�D�FKDUDFWHU
FRGH�IURP����WR������DQG�LW�PXVW�EH�HYHQO\�GLYLVLEOH�E\�IRXU�

&$//�/,1.��527$7(��WXUQV�FKDUDFWHU>�QXPEHU@�

5RWDWHV�RQH�RU�PRUH�FKDUDFWHU�GHILQLWLRQV��VWDUWLQJ�DW�FKDUDFWHU��DQG�FRQWLQXLQJ�IRU�WKH�VSHFLILHG�QXPEHU�
7XUQV�LV�D�QXPEHU�IURP���WR���ZKLFK�PHDQV�WKH�IROORZLQJ�����&KDUDFWHU�V��ZLOO�EH�URWDWHG����GHJUHHV
FORFNZLVH�����&KDUDFWHU�V��ZLOO�EH�URWDWHG�����GHJUHHV�����&KDUDFWHU�V��ZLOO�EH�URWDWHG�����GHJUHHV�FORFNZLVH
�RU����GHJUHHV�FRXQWHU�FORFNZLVH��ZKLFK�LV�WKH�VDPH���&KDUDFWHU�LV�WKH�VWDUWLQJ�FKDUDFWHU�FRGH��DQG�LV�D
QXPEHU�IURP����WR������1XPEHU�LV�WKH�QXPEHU�RI�FKDUDFWHUV�WR�URWDWH��,I�QXPEHU�LV�RPLWWHG��LW�LV�DVVXPHG
WR�EH�RQH��DQG�RQO\�FKDUDFWHU�LV�URWDWHG�

&$//�/,1.��,19(57��FKDUDFWHU>�QXPEHU@�

,QYHUWV��FKDQJHV��RQ��GRWV�WR��RII���DQG��RII��GRWV�WR��RQ���PDNLQJ�D��QHJDWLYH��LPDJH��RQH�RU�PRUH�FKDUDFWHU
GHILQLWLRQV��VWDUWLQJ�DW�FKDUDFWHU��DQG�FRQWLQXLQJ�IRU�WKH�VSHFLILHG�QXPEHU��&KDUDFWHU�LV�WKH�VWDUWLQJ
FKDUDFWHU�FRGH�IURP����WR������1XPEHU�LV�WKH�QXPEHU�RI�FKDUDFWHUV�WR�LQYHUW��,I�QXPEHU�LV�RPLWWHG��LW�LV
DVVXPHG�WR�EH�RQH��DQG�RQO\�FKDUDFWHU�LV�LQYHUWHG�

&$//�/,1.��)/,3��FKDUDFWHU>�QXPEHU@�

)OLSV�RQH�RU�PRUH�FKDUDFWHU�GHILQLWLRQV�XSVLGH�GRZQ��1RWH��7KLV�LV�127�WKH�VDPH�DV�URWDWLQJ�WKHP����
GHJUHHV��WKHUH�LV�D�GLIIHUHQFH����VWDUWLQJ�DW�FKDUDFWHU��DQG�FRQWLQXLQJ�IRU�WKH�VSHFLILHG�QXPEHU��&KDUDFWHU
LV�WKH�VWDUWLQJ�FKDUDFWHU�FRGH�IURP����WR������1XPEHU�LV�WKH�QXPEHU�RI�FKDUDFWHUV�WR�IOLS��,I�QXPEHU�LV
RPLWWHG��LW�LV�DVVXPHG�WR�EH�RQH��DQG�RQO\�FKDUDFWHU�LV�IOLSSHG�

&$//�/,1.��0,5525��FKDUDFWHU>�QXPEHU@�

&UHDWHV�D� VLGHZD\V�PLUURU� LPDJH�RI� RQH�RU�PRUH� FKDUDFWHU�GHILQLWLRQV� �D� VLGHZD\V� IOLS��� VWDUWLQJ� DW
FKDUDFWHU��DQG�FRQWLQXLQJ�IRU�WKH�VSHFLILHG�QXPEHU��&KDUDFWHU�LV�WKH�VWDUWLQJ�FKDUDFWHU�FRGH�IURP����WR
�����1XPEHU�LV�WKH�QXPEHU�RI�FKDUDFWHUV�WR�PLUURU��,I�QXPEHU�LV�RPLWWHG��LW�LV�DVVXPHG�WR�EH�RQH��DQG�RQO\
FKDUDFWHU�LV�PLUURUHG�
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',6.�$&&(66�

7KH�VL[�GLVN�DFFHVV�URXWLQHV�DOORZ�\RX�WR�DFFHVV�PDQ\�RI�WKH�IHDWXUHV�RI�WKH�'LVN�0DQDJHU�PRGXOH�IURP
WKH�([WHQGHG�%DVLF�HQYLURQPHQW��ZLWKRXW� ORVLQJ�WKH�SURJUDP�LQ�PHPRU\��$OO�RI�WKHVH�GLVN�URXWLQHV
(;&(37�&$7�ZLOO�ZRUN�ZLWK�WKH�0\DUF����.�5$0�',6.�LI�LW�LV�HPXODWLQJ�D�GLVN�GULYH�

&$//�/,1.��&$7�>�GULYH@�

&DWDORJV�D�GLVN�WR�WKH�VFUHHQ��'ULYH�LV�WKH�GULYH�QXPEHU�IURP���WR����,I�GULYH�LV�RPLWWHG��LW�ZLOO�FDWDORJ�WKH
PRVW�UHFHQWO\� FDWDORJHG�GULYH��7KH�GLVN�ZLOO� EH� FDWDORJHG� WR� WKH� VFUHHQ� LQ� WKH� VDPH� IRUPDW�DV�'LVN
0DQDJHU�XVHV��7KH�OLVWLQJ�FDQ�EH�SDXVHG�E\�SUHVVLQJ�D�NH\��DQG�LW�FDQ�EH�UHVXPHG�E\�SUHVVLQJ�D�NH\�DJDLQ�

,03257$17��'2�127�XVH�WKLV�URXWLQH�WR�FDWDORJ�WKH�0\DUF�5$0�',6.��,I�\RX�GR�VR��XQSUHGLFWDEOH
UHVXOWV�ZLOO�RFFXU��DQG�WKH�FRPSXWHU�PD\�ORFN�XS��ZLWK�WKH�RQO\�VROXWLRQ�EHLQJ�WR�VKXW�WKH�FRPSXWHU�RII
�ZKLFK�PD\�HUDVH�67$5���7R�FDWDORJ�WKH�5$0�',6.��XVH�WKH�FRPPDQG�&$//�5'',5�
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Disk 71. Contents of file STARDOC2

&$//�/,1.��352��GULYH�ILOHQDPH�

3ODFHV�ZULWH�SURWHFWLRQ�RQ�ILOHQDPH�RQ�WKH�GLVN�LQ�WKH�VSHFLILHG�GULYH��:LWK�WKLV��'LVN�0DQDJHU��SURWHFWLRQ�
WKH�ILOH�FDQ�QRW�EH�ZULWWHQ�WR��FKDQJHG��RU�GHOHWHG��'ULYH�LV�WKH�GLVN�GULYH�QXPEHU�IURP���WR����)LOHQDPH
LV�WKH�QDPH�RI�WKH�ILOH�WR�EH�SURWHFWHG��,W�PD\�QRW�EH�ORQJHU�WKDQ����OHWWHUV��DQG�LW�PD\�QRW�FRQWDLQ�DQ\
SHULRGV�RU�VSDFHV��7KLV�SURWHFWLRQ�PD\�EH�UHPRYHG�ZLWK�81352��VHH�EHORZ��

&$//�/,1.��81352��GULYH�ILOHQDPH�

5HPRYHV�ZULWH�SURWHFWLRQ�RQ�ILOHQDPH�RQ�WKH�GLVN�LQ�WKH�VSHFLILHG�GULYH��:LWKRXW�WKLV��'LVN�0DQDJHU�
SURWHFWLRQ��WKH�ILOH�PD\�EH�ZULWWHQ�WR��FKDQJHG��RU�GHOHWHG��'ULYH�DQG�ILOHQDPH�DUH�WKH�VDPH�DV�IRU�352
�VHH�DERYH��

&$//�/,1.��5(1$0(��GULYH�ROG�ILOHQDPH�QHZ�ILOHQDPH�

5HQDPHV�WKH�ILOH�FDOOHG�ROG�ILOHQDPH�RQ�WKH�GLVN�LQ�WKH�VSHFLILHG�GULYH�DV�QHZ�ILOHQDPH��'ULYH�LV�WKH�GLVN
GULYH�QXPEHU�IURP���WR����%RWK�ROG�ILOHQDPH�DQG�QHZ�ILOHQDPH�PD\�EH�XS�WR����OHWWHUV�ORQJ��DQG�PD\�QRW
FRQWDLQ�DQ\�SHULRGV�RU�VSDFHV�

&$//�/,1.��56(&��GULYH�VHFWRU�VWULQJ�YDULDEOH��VWULQJ�YDULDEOH��

5HDGV�D�VHFWRU�RII�WKH�GLVN�LQ�WKH�VSHFLILHG�GULYH��DQG�SODFHV�LWV�FRQWHQWV�LQWR�WKH�VWULQJ�YDULDEOHV��7KLV
URXWLQH�VKRXOG�EH�XVHG�ZLWK�H[WUHPH�FDXWLRQ��'ULYH�LV�WKH�GLVN�GULYH�QXPEHU�IURP���WR����6HFWRU�LV�WKH
VHFWRU�QXPEHU��VHFWRUV�DUH�QXPEHUHG�VWDUWLQJ�ZLWK�]HUR���$IWHU�H[HFXWLRQ��6WULQJ�YDULDEOH��ZLOO�FRQWDLQ
WKH�ILUVW�����E\WHV�RI�WKH�VHFWRU��DQG�VWULQJ�YDULDEOH��ZLOO�FRQWDLQ�WKH�ODVW�����E\WHV�RI�WKH�VHFWRU��)RU�PRUH
LQIRUPDWLRQ�RQ�WKH�FRQWHQWV�RI�GLVN�VHFWRUV��FRQVXOW�WKH�$GYDQFHG�'LDJQRVWLFV�PDQXDO�

&$//�/,1.��:6(&��GULYH�VHFWRU�VWULQJ��VWULQJ��

:ULWHV�D�VHFWRU�WR�WKH�GLVN�LQ�WKH�VSHFLILHG�GULYH��7KLV�URXWLQH�VKRXOG�EH�XVHG�ZLWK�H[WUHPH�FDXWLRQ��IRU
UXLQLQJ�RQH�VHFWRU�FDQ�GHVWUR\�DQ�HQWLUH�GLVN��'ULYH�LV�WKH�GLVN�GULYH�QXPEHU�IURP���WR����6HFWRU�LV�WKH
VHFWRU�QXPEHU�WR�ZULWH�WR��VHFWRUV�DUH�QXPEHUHG�VWDUWLQJ�ZLWK�]HUR���6WULQJ��FRQWDLQV�WKH�ILUVW�����E\WHV
WR�EH�SODFHG�LQ�WKH�VHFWRU��DQG�VWULQJ��FRQWDLQV�WKH�ODVW�����E\WHV��%RWK�VWULQJ��DQG�VWULQJ��0867�EH����
E\WHV�ORQJ�
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7(;7�02'(�

7KH�IRXU�WH[W�PRGH�URXWLQHV�DOORZ�\RX�WR�DFFHVV����FROXPQV�IURP�([WHQGHG�%DVLF��,Q����FROXPQ�PRGH�
RQO\�OLQHV���WKURXJK����PD\�EH�XVHG��DQG�WKHUH�DUH����FKDUDFWHUV�SHU�OLQH��2QO\�WZR�FRORUV�DUH�DOORZHG�LQ
WH[W�PRGH��WH[W�FRORU�DQG�VFUHHQ�FRORU��:KHQ�GHILQLQJ�FKDUDFWHUV�IRU�WH[W�PRGH��WKH\�DUH�RQO\��;��LQVWHDG
RI��;���VR�WKH�ULJKW�PRVW�WZR�GRWV�RI�HDFK�GRW�URZ�DUH�LJQRUHG��6SULWHV�DUH�QRW�DYDLODEOH�LQ�WH[W�PRGH��7KH
URXWLQHV�6&521��6&52))��6$96&5��*(76&5��5'6&5��DQG�:76&5�ZLOO�ZRUN�FRUUHFWO\�LQ�WH[W�PRGH�
7KHVH�URXWLQHV�VKRXOG�RQO\�EH�XVHG�ZLWKLQ�D�SURJUDP�IRU�SURSHU�RSHUDWLRQ��,I�\RXU�SURJUDP�VWRSV�ZKLOH
LQ� WH[W� PRGH� �EHFDXVH� RI� DQ� HUURU�� EUHDN�� HWF���� \RX� 0867� H[HFXWH� &$//� /,1.��*5$3+��
,00(',$7(/<��RU�WKH�WH[W�PRGH�URXWLQHV�PD\�QRW�IXQFWLRQ�DV�H[SHFWHG�

&$//�/,1.��7(;7��

(QWHUV�WH[W�PRGH�����FROXPQV���7KH�VFUHHQ�LV�FOHDUHG��DQG�WKH�VFUHHQ�FRORUV�DUH�VHW�WR�ZKLWH�RQ�GDUN�EOXH�
,I�\RX�ZHUH�DOUHDG\�LQ�WH[W�PRGH��WKH�VFUHHQ�LV�FOHDUHG��EXW�\RXU�VFUHHQ�FRORUV�DUH�UHWDLQHG��/LQH����LV
DOZD\V�OHIW�EODQN�LQ�WH[W�PRGH��/LQHV����DQG����FRQWDLQ�YDOXDEOH�([WHQGHG�%DVLF�V\VWHP�LQIRUPDWLRQ��7KLV
ZDV�UHWDLQHG�VR�\RXU�SURJUDP�PD\�VWRS�ZLWKRXW�FUDVKLQJ�WKH�FRPSXWHU��<RX�0867�$/:$<6�UHWXUQ�WR
JUDSKLFV�����FROXPQ��PRGH�ZKHQ�\RX�DUH�GRQH�XVLQJ�WH[W�PRGH�

&$//�/,1.��*5$3+��

5HWXUQV�WR�JUDSKLFV�PRGH��7KH�VFUHHQ�LV�FOHDUHG��DQG�LWV�FRORU�LV�VHW�WR�F\DQ��,I�\RX�DUH�DOUHDG\�LQ�JUDSKLFV
PRGH��QRWKLQJ�KDSSHQV��:KHQ�\RX�UHWXUQ�IURP�WH[W�PRGH��DOO�FKDUDFWHU�VHW�FRORUV�ZLOO�EH�XQDOWHUHG��EXW
DOO�VSULWHV�ZLOO�EH�GHVWUR\HG�

&$//�/,1.��35,17��URZ�FROXPQ�VWULQJ�

'LVSOD\V�VWULQJ�RQ�WKH�VFUHHQ��VWDUWLQJ�DW�URZ�DQG�FROXPQ�LQ�WH[W�PRGH��7KLV�URXWLQH�ZLOO�GR�QRWKLQJ�LQ
JUDSKLFV�PRGH��,I�WKH�VWULQJ�JRHV�RII�WKH�HGJH�RI�WKH�VFUHHQ��LW�ZLOO�ZUDS�DURXQG�WR�WKH�QH[W�OLQH��,I�LW�JRHV
RII�WKH�ERWWRP�RI�WKH�VFUHHQ��WKH�VFUHHQ�ZLOO�VFUROO�XS�RQH�OLQH��5RZ�LV�WKH�VWDUWLQJ�URZ�QXPEHU�IURP���WR
����&ROXPQ�LV�WKH�VWDUWLQJ�FROXPQ�QXPEHU�IURP���WR�����6WULQJ�LV�WKH�VWULQJ�WR�EH�SULQWHG�

&$//�/,1.��6&5((1��WH[W�FRORU�VFUHHQ�FRORU�

&KDQJHV�WKH�WH[W�FRORU�DQG�VFUHHQ�FRORU�LQ�WH[W�PRGH��7KLV�URXWLQH�ZLOO�GR�QRWKLQJ�LQ�JUDSKLFV�PRGH��%RWK
WH[W�FRORU�DQG�VFUHHQ�FRORU�DUH�FRORU�FRGHV�IURP���WR����
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675,1*�+$1'/,1*�

7KH�WZR�VWULQJ�KDQGOLQJ�URXWLQHV�FKDQJH�VWULQJV�LQ�FRQYHQLHQW�ZD\V�WKDW�DUH�FXPEHUVRPH�DQG�VORZ�LQ
([WHQGHG�%DVLF�

&$//�/,1.��&$36��VWULQJ�YDULDEOH�

&KDQJHV�DOO�WKH�ORZHU�FDVH�OHWWHUV�LQ�VWULQJ�YDULDEOH�WR�XSSHU�FDVH�OHWWHUV��$OO�WKH�RWKHU�FKDUDFWHUV�LQ�WKH
VWULQJ�YDULDEOH�UHPDLQ�XQDIIHFWHG�

&$//�/,1.��5(956(��VWULQJ�YDULDEOH�

5HYHUVHV� WKH� RUGHU� RI� WKH� FKDUDFWHUV� LQ� VWULQJ�YDULDEOH�� )RU� H[DPSOH�� LI� VWULQJ�YDULDEOH� FRQWDLQHG
�$%&'(���DIWHU�H[HFXWLRQ��LW�ZRXOG�FRQWDLQ��('&%$��

7KHVH�DUH�WKH����URXWLQHV�FRQWDLQHG�LQ�WKH�67$5�SDFNDJH��,�KRSH�WKHVH�GHVFULSWLRQV�HQDEOH�\RX�WR�XVH
WKHP�WR�WKHLU�IXOOHVW�SRWHQWLDO��,I�\RX�KDYH�DQ\�TXHVWLRQV�FRQFHUQLQJ�WKH�RSHUDWLRQV�RI�WKHVH�URXWLQHV��IHHO
IUHH�WR�ZULWH�PH�DW�WKH�DGGUHVV�RQ�WKH�WLWOH�VFUHHQ��%H�VXUH�WR�LQFOXGH�D�VHOI�DGGUHVVHG�VWDPSHG�HQYHORSH
IRU�D�UHSO\��,�DP�VRUU\�WR�VD\�WKDW�,�FDQQRW�UHSO\�WR�OHWWHUV�ZKLFK�GR�QRW�FRQWDLQ�D�VHOI�DGGUHVVHG�VWDPSHG
HQYHORSH�

(5525�0(66$*(6�

7KH����67$5�URXWLQHV�LVVXH���HUURU�PHVVDJHV��WKHLU�GHVFULSWLRQV�IROORZ�

68%352*5$0�127�)281'

7KLV�HUURU�ZLOO�EH�LVVXHG�LI�\RX�PLVVSHOOHG�WKH�QDPH�RI�WKH�URXWLQH��DOO�URXWLQH�QDPHV�DUH�LQ�FDSLWDO
OHWWHUV���$OVR��WKLV�HUURU�ZLOO�EH�LVVXHG�LI�WKH�SDFNDJH�ZDV�QRW�ORDGHG�FRUUHFWO\��VHH�WKH�EHJLQQLQJ�RI�WKLV
GRFXPHQWDWLRQ��

),/(�(5525

7KLV�HUURU�LV�LVVXHG�E\�URXWLQHV�ZKLFK�DFFHVV�GHYLFHV��,W�LV�LPSRVVLEOH�WR�JHW�([WHQGHG�%DVLF�WR�LVVXH�DQ�,�2
HUURU�ZLWK�WKH�SURSHU�HUURU�FRGH��VR�D�ILOH�HUURU�LV�LVVXHG�LQVWHDG��7KH�ILUVW�GLJLW�RI�WKH�,�2�HUURU�FRGH�GRHV
QRW�PDWWHU��VLQFH�QR�ILOHV�ZHUH�RSHQHG�LQ�WKH�ILUVW�SODFH��EXW�WKH�VHFRQG�GLJLW�PD\�EH�REWDLQHG�E\�H[HFXWLQJ
WKH�IROORZLQJ�,00(',$7(/<�DIWHU�WKH�HUURU�

CALL PEEK(-24576,X):: PRINT X

7KH�VHFRQG�GLJLW�RI�WKH�,�2�HUURU�FRGH�ZLOO�WKHQ�EH�SULQWHG��IRU�D�GHVFULSWLRQ�RI�HUURU�FRGHV�IRU�WKH�GLVN
URXWLQHV��FRQVXOW�WKH�GLVN�FRQWUROOHU�PDQXDO���7KH�56(&�DQG�:6(&�URXWLQHV�UHWXUQ�D�]HUR�IRU�WKH�HUURU
FRGH��EXW�WKH�HUURU�FRGH�VKRXOG�EH�D�VL[��EHFDXVH�D�VHFWRU�FDQQRW�EH�UHDG�RQO\�ZKHQ�WKH�GLVN� LV�QRW
LQLWLDOL]HG�



The Cyc: Boston Computer Society Software Library

977

%$'�9$/8(

7KH�URXWLQHV�LVVXH�WKLV�HUURU�ZKHQ�\RX�VXSSO\�D�YDOXH�WKDW�LV�EH\RQG�WKH�DFFHSWDEOH�OLPLWV��7KLV�HUURU�LV
DOVR�JLYHQ�ZKHQ�WKH�VWULQJ�OHQJWK�IRU�:6(&�LV�QRW�����

675,1*�7581&$7('

7KLV�HUURU�LV�LVVXHG�ZKHQ�D�VXSSOLHG�VWULQJ�LV�EH\RQG�WKH�PD[LPXP�DFFHSWDEOH�OHQJWK��1RWH�WKDW�WKLV�LV
DQ�HUURU��QRW�D�ZDUQLQJ�

)RU�RWKHU�HUURUV��FRQVXOW�WKH�([WHQGHG�%DVLF�PDQXDO��IRU�WKH\�ZHUH�QRW�LVVXHG�E\�67$5��<RX�PD\�LVVXH
DQ\�([WHQGHG�%DVLF�HUURU�RU�ZDUQLQJ�E\�XVH�RI�WKH�(5525�URXWLQH��<RX�FDQ�XVH�DQ�21�(5525�VWDWHPHQW
WR�KDQGOH�WKHVH�HUURU�FRQGLWLRQV��1RWH��&$//�(55�ZLOO�UHWXUQ�WKH�([WHQGHG�%DVLF�HUURU�FRGH�IRU�DQ�HUURU�
QRW�WKH�FRGH�OLVWHG�IRU�WKH�(5525�URXWLQH�

02',)<,1*�7+(�/2$'�352*5$0�

7KH�ILOHV�/2$'�DQG�/2$'��VKRXOG�QRW�EH�DOWHUHG�LQ�DQ\�ZD\��'RLQJ�VR�ZLOO�FDXVH�LPSURSHU�ORDGLQJ�RI�WKH
67$5�SDFNDJH��/LQH���RI�WKH�ILOH�/2$'��PD\�EH�DOWHUHG�WR�VXLW�\RXU�QHHGV��$OWHULQJ�OLQH���ZLOO�FDXVH
LPSURSHU�ORDGLQJ�RI�67$5��/LQH���FXUUHQWO\�UHDGV�

1 CALL LINK("NEW"):: END

$V�\RX�NQRZ��WKLV�ZLOO�HQG�WKH�SURJUDP�DQG�HUDVH�LW�IURP�PHPRU\��<RX�FDQ�FKDQJH�WKLV�OLQH�WR�GR�DQ\WKLQJ
\RX�ZDQW��VXFK�DV�UXQ�DQRWKHU�SURJUDP�WKDW�QHHGV�WKH�67$5�URXWLQHV��<RX�PD\�DGG�OLQHV�WR�WKH�HQG�RI
WKLV�SURJUDP��EXW�GR�127�PRGLI\�OLQH���RU�UHVHTXHQFH�WKH�SURJUDP��RU�67$5�ZLOO�QRW�ORDG�FRUUHFWO\�

,03257$17��3URJUDPV�WKDW�XVH�WKH�67$5�URXWLQHV�ZLOO�QRW�UXQ�SURSHUO\�XQOHVV�WKH�67$5�SDFNDJH�LV
ORDGHG�DQG�LQ�PHPRU\�
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6285&(�&2'(�

7KH�RULJLQDO�VRXUFH�FRGH��ZKLFK�LV�IXOO\�GRFXPHQWHG�OLQH�E\�OLQH�DQG�LV����SDJHV�ORQJ��LV�DYDLODEOH�IURP
&20�/,1.�(QWHUSULVHV��,W�LV�RI�WKH�XWPRVW�YDOXH�WR�EHJLQQHUV�DQG�H[SHUWV�DOLNH��EHFDXVH�LW�SURYLGHV�PDQ\
SURJUDPPLQJ�WLSV��VKRUW�FXWV��DQG�PHWKRGV�RI�LQWHUIDFLQJ�WR�([WHQGHG�%DVLF�SURJUDPV��7KH�VRXUFH�FRGH
LV�127�DYDLODEOH�DV�)DLUZDUH��DQG�PD\�RQO\�EH�REWDLQHG�E\�SXUFKDVH�

7KH�VRXUFH�FRGH�FRVWV�����LI�\RX�VHQG�D�EODQN�GLVN��PDLOHU��DQG�SRVWDJH��RU�����LI�\RX�GR�QRW��0DNH�VXUH
\RX�LQFOXGH�D�QRWH�LQGLFDWLQJ�WKDW�\RX�DUH�SXUFKDVLQJ�WKH�67$5�VRXUFH�FRGH��DQG�EH�VXUH�WR�LQFOXGH�\RXU
QDPH�DQG�DGGUHVV�

,03257$17��7KH�IHH�IRU�WKH�VRXUFH�FRGH�LV�LQ�$'',7,21�WR�WKH�)DLUZDUH�GRQDWLRQ�RI������,I�\RX�KDYH
QRW�SDLG�IRU�67$5��\RXU�UHTXHVW�ZLOO�EH�GHQLHG�

0$.(�$//�&+(&.6�3$<$%/(�72�0,&+$(/�5,&&,2��6HQG�\RXU�SD\PHQW�WR�WKH�DGGUHVV�RQ�WKH�WLWOH
VFUHHQ�

6$03/(�352*5$06�

6HYHUDO�VDPSOH�SURJUDPV�KDYH�EHHQ�SURYLGHG�RQ�WKH�GLVN�WR�LOOXVWUDWH�WKH�XVH�RI�WKH�67$5�URXWLQHV�

+(/3

3ULQWV�RXW�WKHVH�LQVWUXFWLRQV��5RXWLQHV�XVHG��1RQH�

08/7,

'HPRQVWUDWHV�PXOWL�FRORU�PRGH��5RXWLQHV�XVHG��/*&$36��/2:��60&$36��67'/2:��9'35(*��DQG
$//�

086,&78516

3OD\V�ZLWK�ZRUGV�WR�WKH�EHDW�RI�WKH�VRQJ��8SVLGH�'RZQ���5RXWLQHV�XVHG��/2:��)/,3��0,5525��527$7(
DQG�60&$36�

6&5((16

'LVSOD\V���VFUHHQV��ZDLWLQJ�IRU�D�NH\�SUHVV�EHIRUH�JRLQJ�RQ�WR�WKH�QH[W�RQH��7KH�VFUHHQV�DUH�IURP�WKH�ILOHV
6&5((1��WKURXJK�6&5((1���5RXWLQHV�XVHG��.(<�DQG�*(76&5�

6,'(:$<6

3ULQWV�LWHPV�VLGHZD\V�RQ�WKH�VFUHHQ��5RXWLQHV�XVHG��/2:��&+,0(6��527$7(��.(<��DQG�&23<�
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63((&+

$�FRPLFDO�GHPRQVWUDWLRQ�RI�WKH�FRPSXWHU�ZLWK�VSHHFK��5RXWLQHV�XVHG��*(76&5��.(<��DQG�&2/256�

635,7(6

'HPRQVWUDWHV�WKH�XVH�RI�029(�DQG�12029(��5RXWLQHV�XVHG��029(�DQG�12029(�

9'37(67

'HPRQVWUDWHV�XVH�RI�WKH�9'3�XWLOLWLHV��5RXWLQHV�XVHG��3((.9��32.(9��DQG�9'35(*�

9'387,/�

$�PRGLILHG�YHUVLRQ�RI�9'3�87,/,7<��7R�XVH�LW��0(5*(�LW�LQ�ZLWK�D�7,�%DVLF�SURJUDP��7KH�SURJUDP�ZLOO
QRZ�UXQ�FRUUHFWO\�LQ�([WHQGHG�%DVLF��EHFDXVH�FKDUDFWHU�VHWV����DQG����ZLOO�EH�DYDLODEOH�

,�KRSH�\RX�HQMR\�67$5��DQG�,�ZRXOG�OLNH�WR�VHH�PDQ\�([WHQGHG�%DVLF�SURJUDPV�PDNH�XVH�RI�WKH�URXWLQHV�
,�KRSH�\RX�ILQG�WKHP�KHOSIXO��,I�,�JHW�D�JRRG�UHVSRQVH�IURP�WKLV�UHOHDVH��,�PLJKW�ZULWH�DQRWKHU�SDFNDJH�ZLWK
PDQ\�PRUH�XVHIXO�URXWLQHV��5HPHPEHU��IHHO�IUHH�WR�ZULWH�WR�PH��(QMR\�LW�

0LFKDHO�5LFFLR
&20�/,1.�(QWHUSULVHV
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Disk 72. TI-Ke ys

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

$�PDFUR�NH\�IDFLOLW\�IRU�;%�ZKLFK�DOORZV�\RX�WR�GHILQH�DOPRVW�DOO�&21752/�NH\�FRPELQDWLRQV�WR�EH�DQ\
VWULQJ� XS� WR� ��� FKDUDFWHUV� ORQJ�� &RPSOHWH� DVVHPEO\� VRXUFH� FRGH� DQG� GRFXPHQWDWLRQ� DUH� LQFOXGHG�
3URJUDPV�OLNH�WKLV�DUH�FRPPHUFLDOO\�DYDLODEOH�IRU�DERXW������7KLV�RQH�LV�IDLUZDUH�

dskdir. v2.0. 12-dec-96
Disk name               = DM99&GKSTF
Sectors total           = 360
Sectors used            = 186
Sectors available       = 172
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README      21 DIS/VAR 80 Y >022 020
002 >003 KEYLOAD      20 PROGRAM    Y >036 019
003 >005 KEYLOAD/O    48 DIS/FIX 80   >095 047
004 >004 KEYLOAD/S    77 DIS/VAR 80 Y >049 076
005 >006 LOAD/JPH     20 PROGRAM      >0c4 019
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Disk 72. Contents of file -README

7,�.H\V�E\�:HV�-RKQVWRQ

&23<5,*+7�������)DLUZDUH

7,�.H\V�LV�D�SURJUDP�DOORZV�WKH�XVHU�WR�GHILQH����NH\V�VR�WKDW�ZKHQ�W\SHG�DV�FRQWURO�NH\V��WKH\�ZLOO�GLVSOD\
XS�WR����FKDUDFWHUV�RI�WH[W�RU�FRGH��7KH�SURJUDP�LV�PHQX�GULYHQ��GLVDEOHV�WKH�TXLW�NH\��DQG�FKDQJHV�WKH
FXUVRU�VKDSH�ZKHQ�LW�LV�DFWLYH��2WKHU�IHDWXUHV�LQFOXGH�VDYLQJ�WKH�XVHU�GHILQHG�NH\V�WR�GLVN��HGLWLQJ�WKH�NH\V�
DQG�WKH�DELOLW\�WR�WXUQ��RII��WKH�SURJUDP�VR�WKDW�WUXH�FRQWURO�FKDUDFWHUV�FDQ�EH�W\SHG�

/2$',1*�,16758&7,216

7,�.H\V�LV�ORDGDEOH�LQ�WZR�GLIIHUHQW�ZD\V��,W�LV�VDYHG�LQ�([WHQGHG�%$6,&�SURJUDP�IRUPDW�DQG�LV�QDPHG
/2$'��581�WKLV�SURJUDP��DQG�7,�.H\V�ZLOO�ORDG�TXLFNO\��7KH�GLVDGYDQWDJH�WR�WKLV�PHWKRG�LV�LW�ZLOO�HUDVH
DQ\�%$6,&�SURJUDP�DOUHDG\�LQ�PHPRU\�

7KH�RWKHU�IRUPDW�LV�WKH�VWDQGDUG�&$//�/2$'�IRUPDW��7\SH�&$//�,1,7����&$//�/2$'��'6.[�0$&����
&$//�/,1.��0$&52����7KH�GLVDGYDQWDJH�WR�WKLV�PHWKRG�LV�WKH�WLPH�LQYROYHG�ORDGLQJ�WKH�SURJUDP�

86,1*�7,�.H\V

2QFH�WKH�SURJUDP�LV�ORDGHG��%$6,&
V�FXUVRU�ZLOO�EH�D�KROORZ�ER[��7KLV�LQGLFDWHV�7,�.H\V�LV�ORDGHG�DQG
IXQFWLRQDO��1RZ�SUHVV�FRQWURO��DQG�\RX�ZLOO�QRWLFH�WKDW�WKH�FXUVRU�LV�QRW�EOLQNLQJ��7KH�SURJUDP�LV�ZDLWLQJ
IRU�D�NH\�WR�EH�SUHVVHG��1RZ�SUHVV�WKH�
$
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Disk 72. Contents of file KEYLOAD/S

  +--------------------------+
  |                          |
  |         TI-KEYS          |
  |            BY            |
  |       WES JOHNSTON       |
  |                          |
  |       VERSION  3.0       |
  |      COPYRIGHT 1986      |
  +--------------------------+

   TI-KEYS is to be distributed
  with the FREE WARE concept.
  If you think this program is
  worth $10, please send it to
  me at 404 Furman ln, Ladson
  SC 29456.  Thank you for keeping
  FREE WARE alive!
++++++++++++++++++++++++++++++++++
       DEF  MACRO
VMBW   EQU  >2024
VSBW   EQU  >2020
VMBR   EQU  >202C
VSBR   EQU  >2028
KSCAN  EQU  >201C
*
* 26 PRE-DEFINED KEYS. MAX LEN=15 CHRs.
* byte 1=len, bytes 2-15=text
*
MSG1   BYTE 7
       TEXT 'ACCEPT         '
       BYTE 5
       TEXT 'BEEP           '
       BYTE 5
       TEXT 'CALL           '
       BYTE 11
       TEXT 'DELETE "DSK    '
       BYTE 4
       TEXT 'END            '
       BYTE 4
       TEXT 'FOR            '
       BYTE 6
       TEXT 'GOSUB          '
       BYTE 6
       TEXT 'HCHAR(         '
       BYTE 3
       TEXT 'IF             '
       BYTE 6
       TEXT 'JOYST(         '
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       BYTE 4
       TEXT 'KEY(           '
       BYTE 7
       TEXT 'LINPUT         '
       BYTE 10
       TEXT 'MERGE "DSK     '
       BYTE 5
       TEXT 'NEXT           '
       BYTE 5
       TEXT 'OPEN           '
       BYTE 6
       TEXT 'PRINT          '
       BYTE 1
       TEXT 'Q              '
       BYTE 8
       TEXT 'RUN "DSK       '
       BYTE 9
       TEXT 'SAVE "DSK      '
       BYTE 4
       TEXT 'TAB(           '
       BYTE 1
       TEXT 'U              '
       BYTE 6
       TEXT 'VCHAR(         '
       BYTE 9
       TEXT 'CALL INIT      '
       BYTE 14
       TEXT 'CALL LOAD("DSK '
       BYTE 11
       TEXT 'CALL LOAD(-    '
       BYTE 11
       TEXT 'CALL LINK("    '
*
* TEN USER DEFINABLE KEYS. MAX LEN=31 CHRs
* byte 1=len, bytes 2-15=text
*
USRKEY BYTE 0
       TEXT '                               '
       BYTE 4
       TEXT 'RUN                            '
       BYTE 0
       TEXT '                               '
       BYTE 0
       TEXT '                               '
       BYTE 0
       TEXT '                               '
       BYTE 0
       TEXT '                               '
       BYTE 0
       TEXT '                               '
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       BYTE 0
       TEXT '                               '
USRKE1 BYTE 0
       TEXT '                               '
       BYTE 0
       TEXT '                               '
       EVEN
*******************
KEYSTO DATA 0
CURSTO DATA 0
NOKEY  DATA >2000
SCRREG BSS  32
MYREG  BSS  32
LINE   BSS  32
BOTLIN DATA >7F7F,>8080,>8080,>8080
       DATA >8080,>8080,>8080,>8080
       DATA >8080,>8080,>8080,>8080
       DATA >8080,>8080,>8080,>7F7F
KEYCHR DATA >007C,>4444,>4444,>447C

MACRO
       LI   R1,>1000
       MOVB R1,@>83C2    DISABLE QUIT
       LI   R1,PRINT1
       MOV  R1,@>83C4
       BL   @>6A
PRINT1
       LWPI MYREG
*****************************
* check if cntrl is pressed *
*****************************
       LI   R0,1008
       LI   R1,KEYCHR
       LI   R2,8
       BLWP @VMBW
LOOP07 LI   R12,36
       LI   R1,>800
       LDCR R1,4
       LI   R12,6
       STCR R1,8
       CI   R1,>BE00
       JNE  LOOP14
       B    @MENU        CNTRL= pressed
LOOP14 CI   R1,>BF00
       JEQ  LOOP12       not pressed
       B    @RETURN
**********************************
* IF CNTL IS PRESSED, CHECK K-BRD*
**********************************
LOOP12 LI   R1,>0000     scan key board
       MOVB R1,@>8374



7(;$6�,167580(176
+20(�&20387(5

986

       CLR  @>837C
       BLWP @KSCAN
       CB   @>837C,@NOKEY
       JNE  LOOP07        NO OTHER KEY PRESSED, CHECK IF F-C IS STILL DOWN
       CLR  R1
       MOVB @>8375,R1      put key in r1
       MOVB @>8375,@KEYSTO
       SRL  R1,8           swpb
       CI   R1,158
       JEQ  LOOP10   KEY 8
       CI   R1,159
       JEQ  LOOP11   KEY 9
       CI   R1,176
       JL   LOOP08   MUST BE A LETTER
       CI   R1,184
       JL   LOOP09   MUST BE A # KEY
LOOP08
       CI   R1,129       less than 'A'?
       JL   LOOP07       yes
       CI   R1,154       gt'er than 'Z'?
       JH   LOOP07       yes
       AI   R1,-129      r1=r1-129
       SLA  R1,4         mpy x 16
       LI   R3,MSG1
       A    R1,R3        add for text location
       JMP  INT01
LOOP09 AI   R1,-176
       SLA  R1,5
       LI   R3,USRKEY
       A    R1,R3
       JMP  INT01
LOOP10 LI   R3,USRKE1
       JMP  INT01
LOOP11 LI   R3,USRKE1+32
       JMP  INT01
INT01
       MOVB @>8362,R0    GET CURSOR POS.
       SRL  R0,8
       MOVB @>8361,R0    COMPUTE SCREEN LOCATION.
       CLR  R1
       BLWP @VSBR        SEE IF CURSOR IS ON OR OFF.
       MOV  R1,@CURSTO   STORE IT FOR LATER.
       MOVB *R3,R2
       INC  R3
       SRL  R2,8
       MOV  R2,R2
       JEQ  RETURN
LOOP   MOVB *R3,R1       COPY
       AI   R1,>6000     ADD FOR BASIC OFFSET.
       BLWP @VSBW        PUT ON SCREEN
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INT05  INC  R0           INC SCR LOC
       CI   R0,>2FE      CHECK IF
       JNE  INT06         OFF SCR.
       BL   @SCROLL
       JMP  INT04
INT06  BLWP @VSBR
       CI   R1,>7F00
       JEQ  INT05
INT04
       INC  R3           INC TEXT POINTER.
       DEC  R2           DEC LEN
       JNE  LOOP         NOT DONE
       LI   R1,>7E00
       C    R1,@CURSTO   WAS CURSOR ON?
       JNE  INT02        NO
       LI   R1,>8000     YES
       MOVB R1,@>8301    PUT SPACE IN CHAR BUF.
       LI   R1,>7E00
       BLWP @VSBW        PUT CURSOR ON SCREEN.
       JMP  INT03        RETURN
INT02  LI   R1,>7E00     PUT CURSOR IN CHAR BUF.
       MOVB R1,@>8301
       LI   R1,>8000
       BLWP @VSBW        PUT SPACE ON SCREEN.
***************************
* ADJUST BASIC'S POINTERS *
***************************
INT03
       MOV  R0,@>832A   END OF TEXT.
       SLA  R0,8
       MOVB R0,@>8362   CURSOR POSITION.
KLOOP1 BLWP @KSCAN
       CB   @>8375,@KEYSTO
       JEQ  KLOOP1
       LI   R1,>0000
       MOVB R1,@>8375
*******************
* RETURN TO BASIC *
*******************
RETURN
       LWPI >83E0        REAL KSCNA ADDR.
       RT                GOTO REAL K-SCAN ROUTINE.
*******************
* SCROLL          *
*******************
SCROLL
       LWPI SCRREG
       LI   R0,32
       LI   R1,LINE
       LI   R2,32
SCRL1  BLWP @VMBR
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       AI   R0,-32
       BLWP @VMBW
       AI   R0,64
       CI   R0,768
       JL   SCRL1
       LI   R0,768-32
       LI   R1,BOTLIN
       LI   R2,32
SCRL2  BLWP @VMBW
       MOV  @>8320,R0
       AI   R0,-32
       MOV  R0,@>8320
       LWPI MYREG
       LI   R0,>2E2
       RT
TITLE  TEXT '  +--------------------------+  ' 2
       TEXT '  |                          |  ' 3
       TEXT '  |         TI-KEYS          |  ' 4
       TEXT '  |            BY            |  ' 5
       TEXT '  |       WES JOHNSTON       |  ' 6
       TEXT '  |                          |  ' 7
       TEXT '  |       VERSION  3.0       |  ' 8
       TEXT '  |      COPYRIGHT 1986      |  ' 9
       TEXT '  +--------------------------+  ' 10
       TEXT '  PRESS                         ' 1
       TEXT '        1 TO EDIT KEYS          ' 2
       TEXT '        2 TO SAVE KEYS          ' 3
       TEXT '        3 TO LOAD KEYS          ' 4
       TEXT '        4 TO TURN OFF MACRO     ' 5
       TEXT '        5 TO RETURN TO BASIC    ' 6
ETEXT1 TEXT 'KEY TO CHANGE?'
ETEXT2 TEXT 'PRESENT VALUE:'
ETEXT3 TEXT 'CHANGE TO:'
CURCHR DATA >007E,>7E7E,>7E7E,>7E7E
MLIST  DATA MEDIT,MSAVE,MLOAD,MCLAR,MRTRN
ALPFLG DATA 0
SCRBUF BSS  448
       EVEN
MENU
       LI   R0,320
       LI   R1,SCRBUF
       LI   R2,448
       BLWP @VMBR
MENU2  LI   R0,0
       BL   @CLEAR
       LI   R0,32
       LI   R2,TITLE
       LI   R3,480
       BL   @PBASIC      DISPLAY ALL OPTIONS.
MENU1  CLR  @>837C
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       BLWP @KSCAN
       CB   @>837C,@NOKEY
       JNE  MENU1
       CLR  R1
       MOVB @>8375,R1
       CI   R1,>3100
       JL   MENU1
       CI   R1,>3500
       JH   MENU1
       AI   R1,->3100
       SRL  R1,8
       SLA  R1,1         MPY x 2
       LI   R2,MLIST
       A    R1,R2        ADD R1 TO LIST OF DATA
       MOV  *R2,R3
       BL   *R3
MEDIT  LI   R0,320
       BL   @CLEAR
       LI   R0,354
       LI   R2,ETEXT1
       LI   R3,14
       BL   @PBASIC      PRINT 'KEY TO CHANGE'
MEDIT1 CLR  @>837C
       BLWP @KSCAN
       CB   @>837C,@NOKEY
       JNE  MEDIT1
       CLR  R1
       MOVB @>8375,R1
       CI   R1,>3000
       JL   MEDIT1
       CI   R1,>3900
       JH   MEDIT2
       CLR  @ALPFLG      FLAG=0=NUMBER
       AI   R1,>6000
       BLWP @VSBW
       AI   R1,->9000
       SRL  R1,3
       LI   R2,USRKEY
       JMP  MEDIT3
MEDIT2 CI   R1,>4100     CHECK FOR A
       JL   MEDIT1       LESS THAN A
       CI   R1,>5A00     CHECK FOR Z
       JH   MEDIT1       HIGHER THAN Z
       INC  @ALPFLG      FLAG=1=LETTER
       AI   R1,>6000
       BLWP @VSBW
       AI   R1,->A100
       SRL  R1,4
       LI   R2,MSG1
MEDIT3 A    R1,R2
       MOV  R2,@BUFFLO
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       MOVB *R2+,R3
       SRL  R3,8
       LI   R0,481
       BL   @PBASIC
       LI   R0,418
       LI   R2,ETEXT2
       LI   R3,14
       BL   @PBASIC
       LI   R0,546
       LI   R2,ETEXT3
       LI   R3,10
       BL   @PBASIC
       MOV  @ALPFLG,@ALPFLG
       JNE  MEDIT4       IF FLAG=1, LETTER
       LI   R0,609+32
       LI   R1,>8D00
       LI   R2,31
       BL   @HCHAR
       BL   @INPUT
       DATA 609
       DATA 640
       DATA >207E
       B    @MENU2
MEDIT4 LI   R0,609+32
       LI   R1,>8D00
       LI   R2,15
       BL   @HCHAR
       BL   @INPUT
       DATA 609
       DATA 624
       DATA >207E
       B    @MENU2
MCLAR  CLR  @>83C4
       LI   R0,1008
       LI   R1,CURCHR
       LI   R2,8
       BLWP @VMBW
       B    @MENU2
MRTRN  LI   R0,320
       LI   R1,SCRBUF
       LI   R2,448
       BLWP @VMBW
       CLR  @>8375
       LWPI >83E0
       B    @>6A
HCHAR  BLWP @VSBW
       INC  R0
       DEC  R2
       JNE  HCHAR
       RT
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CLEAR
       MOV  R0,R2
       AI   R2,-768
       NEG  R2
       LI   R1,>8000
CLEAR1 BLWP @VSBW
       INC  R0
       DEC  R2
       JNE  CLEAR1
       RT
PBASIC
       MOV  R3,R3
       JEQ  PBAS1
PBAS2  MOVB *R2+,R1
       AI   R1,>6000
       BLWP @VSBW
       INC  R0
       DEC  R3
       JNE  PBAS2
PBAS1  RT
*
* VAR'S FOR INPUT SUB-PRGM
*
LOKEY  BYTE 32
HIKEY  BYTE 127
ENTR   BYTE 13
STARLO DATA 0   TEMP STORAGE FOR SCREEN STRT LOC.
STOPLO DATA 0   "                     " STOP LOC.
BUFFLO DATA 0   "              " WHERE BUFFER IS IN CPU.
SAVERT DATA 0   "              " WHERE TO RETURN TO.
BSPC   BYTE 8
       EVEN
*
* BEGIN OF INPUT SUB-PRGM.
*
* STORE DE-FAULT DATA
*
INPUT
       MOV  *R11,@STARLO
       INCT R11
       MOV  *R11,@STOPLO
       INCT R11
       MOV  *R11,@LOKEY
       INCT R11
       MOV  @BUFFLO,R3
       INC  R3
       MOV  R11,@SAVERT
       MOV  @STARLO,R0
       CLR  R2
       MOVB R2,@>8374
KEYONE
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       LI   R4,>40
       LI   R1,>7E00
       LI   R5,1
       BLWP @VSBW
*
* CHECK KEY-BRD FOR K PRESS.
*
KEYTWO
       DEC  R4
       JNE  KEYTHR       NOT =0 YET
       MOV  R5,R5        FLAG SET?
       JNE  KEYFOU       YES
       LI   R1,>8000     CUR OFF
       LI   R4,>50
       INC  R5           SET FLAG
       JMP  KEYFIV
KEYFOU LI   R1,>7E00     CUR ON
       LI   R4,>50
       CLR  R5           CLR FLAG
KEYFIV BLWP @VSBW
KEYTHR CLR  @>837C
       BLWP @KSCAN
       CB   @>837C,@NOKEY
       JNE  KEYTWO
       CB   @>8375,@BSPC
       JEQ  BACK
       CB   @>8375,@ENTR
       JEQ  ENTER
       C    R0,@STOPLO
       JEQ  KEYTWO
       CB   @>8375,@LOKEY
       JL   KEYTWO
       CB   @>8375,@HIKEY
       JH   KEYTWO
       MOVB @>8375,R1
       AI   R1,>6000
       BLWP @VSBW
       MOVB @>8375,*R3
       INC  R0     INC SCREEN LOC.
       INC  R2     INC LEN OF STRING.
       INC  R3     INC BUFFER LOC.
       JMP  KEYONE
*
* BACK SPACE.
*
BACK   C    R0,@STARLO
       JEQ  KEYTWO
       LI   R1,>8000
       BLWP @VSBW
       DEC  R0     DEC SCREEN LOC.
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       DEC  R2     DEC LEN OF STRING.
       DEC  R3     DEC BUFFER LOC.
       JMP  KEYONE
*
* ENTER PRESSED. ADJ. NESS. DATA & PUT LEN OF STR IN BYTE 0 OF 'BUFFER'.
*
ENTER
       MOV  R2,R2
       JEQ  KEYTWO     IF NULL STRING, GOTO KEYTWO
       LI   R1,>8000
       BLWP @VSBW
       MOV  @BUFFLO,R1
       SWPB R2
       MOVB R2,*R1
       MOV  @SAVERT,R11
       RT
FTEXT1 TEXT 'SAVE FILENAME?'
FTEXT2 TEXT 'LOAD FILENAME?'
FTEXT3 TEXT 'FILE ERROR!!'
MSAVE  LI   R0,>0600
       MOVB R0,@PAB
       CLR  @FLAG
       LI   R4,FTEXT1
       B    @MFILE
MLOAD  LI   R0,>0500
       MOVB R0,@PAB
       INC  @FLAG
       LI   R4,FTEXT2
       B    @MFILE
PAB    DATA >0500,>1000,0,736    FILE CHAR'S FOR PROGRAM FORMAT.
       BYTE 0                    REQUIRED DO NOT MOVE!
FNAME  BSS  34          DO NOT PUT ANYTHING BETWEEN HERE AND FILE.
       EVEN
VDPBUF BSS  736
FACBUF BSS  >24
REGBUF BSS  >6
FLAG   DATA 0
       EVEN
MFILE
       LI   R0,320
       BL   @CLEAR
       LI   R0,354
       MOV  R4,R2
       LI   R3,14
       BL   @PBASIC
       LI   R1,FNAME
       MOV  R1,@BUFFLO
       BL   @INPUT       GOSUB TO INPUT SUBPROGRAM
       DATA >16C+4       FIRST POSITION TO ACCEPT AT.
       DATA >17B+4       MAX POSITION TO ACCEPT AT.
       TEXT '!~'         ACCEPT ALL ASCII CHAR'S FROM ! TO ~.
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MFILE1
       LI   R0,>FE0
       LI   R1,VDPBUF
       LI   R2,736
       BLWP @VMBR        SAVE VDP
       LI   R0,>FE0
       LI   R1,PAB
       LI   R2,32
       BLWP @VMBW        PUT FILE IN VDP.
       LI   R0,>834A
       LI   R1,FACBUF
       LI   R2,>24
       BL   @MEMMOV
       LI   R0,>83DA
       LI   R1,REGBUF
       LI   R2,>6
       BL   @MEMMOV
       MOV  @FLAG,@FLAG
       JNE  MFILE3
       LI   R0,>1000
       LI   R1,MSG1
       LI   R2,736
       BLWP @VMBW        IF SAVE, PUT KEYS IN VDP
MFILE3 LI   R0,>FE9
       MOV  R0,@>8356    SET UP TO READ FROM IT.
       BLWP @DSRLNK      READ 8K INTO TOP OF VDP.
       DATA 8            REQUIRED.
       JEQ  MERROR
       MOV  @FLAG,@FLAG
       JEQ  MFILE2
       LI   R0,>1000
       LI   R1,MSG1
       LI   R2,736
       BLWP @VMBR        READ KEYS FROM VDP TO A LOCATION IN CPU.
MFILE2
       LI   R0,>FE0
       LI   R1,VDPBUF
       LI   R2,736
       BLWP @VMBW
       LI   R0,FACBUF
       LI   R1,>834A
       LI   R2,>24
       BL   @MEMMOV
       LI   R0,REGBUF
       LI   R1,>83DA
       LI   R2,>6
       BL   @MEMMOV
       B    @MENU2
MERROR LI   R0,16*32+9
       LI   R2,FTEXT3
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       LI   R3,12
       BL   @PBASIC
MERR1  CLR  @>837C
       BLWP @KSCAN
       CB   @>837C,@NOKEY
       JNE  MERR1
       B    @MFILE2
MEMMOV MOVB *R0+,*R1+
       DEC  R2
       JNE  MEMMOV
       RT
*************************
* SUBROUTINE DSRLNK     *
* BLWP @DSRLNK.         *
* ENTER WITH POINTER TO *
* NAME LENGTH IN >8356  *
*************************
MASK   BYTE >20
PERIOD BYTE >2E
VALID  BYTE >AA
REG1   BSS  >20
REG2   BSS  >20
DSRBUF BSS  8
DSRLNK DATA REG2,DSRL1

DSRL1  MOV  *R14+,R5     GET DATA TO R5 & INC PMG CNTR
       SZCB @MASK,R15    RESET EQUAL BIT
       MOV  @>8356,R0    NAME LENGTH BYTE TO R0
       MOV  R0,R9        THEN TO R9
       AI   R9,>FFF8     R9 POINTS TO BEGINNING OF PAB
       BLWP @VSBR        GET LENGTH BYTE INTO R1
       MOVB R1,R3        MOVE TO R3
       SRL  R3,8         ALIGN TO RIGHT BYTE
       SETO R4           R4 = >FFFF
       LI   R2,DSRBUF    R2 POINTS TO BUFFER
DSRL2  INC  R0           R0=R0+1
       INC  R4           R4=R4+1
       C    R4,R3        DONE YET?
       JEQ  DSRL3        YES, GO ON
       BLWP @VSBR        NO, GET NEXT BYTE
       MOVB R1,*R2+      AND PUT IT IN BUFFER
       CB   R1,@PERIOD   WAS IT A PERIOD?
       JNE  DSRL2        NO, GET NEXT BYTE
DSRL3  MOV  R4,R4        R4=0?
       JEQ  DSRL10       YES, RETURN W/ERROR
       CI   R4,>0007     R4 GREATER THAN 7?
       JGT  DSRL10       YES, RETURN W/ERROR
       CLR  @>83D0       >83D0=0
       MOV  R4,@>8354    NAME LENGTH TO >8354
       INC  R4           R4=R4+1
       A    R4,@>8356    >8356 POINTS TO DATA AFTER NAME
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       LWPI >83E0        USE GPL REGS
       CLR  R1           R1=0
       LI   R12,>0F00    R12 = BEGINNING OF DSR BLOCKS
DSRL4  MOV  R12,R12      CHECK FOR 0
       JEQ  DSRL04       YES, GO ON
       SBZ  >00          TURN CARD OFF
DSRL04 AI   R12,>0100    POINT TO NEXT DSR BLOCK
       CLR  @>83D0       >83D0=0
       CI   R12,>2000    DONE?
       JEQ  DSRL9        YES, INCORRECT DEVICE NAME
       MOV  R12,@>83D0   STORE BLOCK AT >83D0
       SBO  >00          TURN CARD ON
       LI   R2,>4000     R2 POINTS TO BEGINNING OF DSR ROM
       CB   *R2,@VALID   CHECK FOR VALID CARD
       JNE  DSRL4        NOT ONE HERE, TRY NEXT BLOCK
       AI   R2,8         R2 POINTS TO DSR ENTRY FIELD
       JMP  DSRL6        SKIP OVER THE FIRST TIME THROUGH
DSRL5  MOV  @>83D2,R2    NEXT DEVICE FIELD TO R2
       SBO  >00          TURN CARD ON
DSRL6  MOV  *R2,R2       ENTRY FIELD POINTER TO R2
       JEQ  DSRL4        TRY NEXT BLOCK IF THIS IS LAST ONE
       MOV  R2,@>83D2    SAVE POINTER TO NEXT ENTRY
       INCT R2           POINT TO ENTRY ADR FOR THIS DEVICE
       MOV  *R2+,R9      MOVE TO R9
       MOVB @>8355,R5    LENGTH BYTE TO R5
       JEQ  DSRL8        GO IF ZERO
       CB   R5,*R2+      LENGTH THE SAME?
       JNE  DSRL5        NO, TRY NEXT DEVICE
       SRL  R5,8         YES, ALIGN COUNT TO RIGHT BYTE
       LI   R6,DSRBUF    R6 POINTS TO NAME BUFFER
DSRL7  CB   *R6+,*R2+    CHECK FOR MATCH & INC POINTERS
       JNE  DSRL5        NO MATCH, TRY NEXT DEVICE
       DEC  R5           COUNT -1
       JNE  DSRL7        TRY NEXT BYTE
DSRL8  INC  R1           R1=R1+1
       BL   *R9          BRANCH TO DSR ROM
       JMP  DSRL5        THIS INSTRUCTION IS SKIPPED!
       SBZ  >00          TURN CARD OFF
       LWPI REG2         USE PROGRAM REGISTERS
       MOV  R9,R0        R0 POINTS TO FLAG/STATUS BYTE
       BLWP @VSBR        GET STATUS
       SRL  R1,13        ALIGN ERROR BITS
       JNE  DSRL11       GO IF ERROR
       RTWP              RETURN NO ERROR
DSRL9  LWPI REG2         USE PROGRAM REGISTERS
DSRL10 CLR  R1           R1=0
DSRL11 SWPB R1           ERROR CODE TO RIGHT BYTE
       MOVB R1,*R13      PUT IN R0 OF CALLING PMG
       SOCB @MASK,R15    SET ERROR BIT
       RTWP              RETURN W/ERROR
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       END
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Disk 73. TI-Sin gs

9HUVLRQ� $XWKRU�
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

$�FRPSOHWH�V\VWHP�IRU�FUHDWLQJ�DQG�HGLWLQJ�VRQJV�XVLQJ�WKH�7(�,,�FDUWULGJH�DQG�D�VSHHFK�V\QWKHVL]HU�
0DQ\� H[DPSOHV� DUH� LQFOXGHG� ZLWK� DQ� H[FHOOHQW� WXWRULDO� RQ� KRZ� LW� DOO�ZRUNV�� )DLUZDUH� IURP�7ULR�
6RIWZDUH��5HTXLUHV�7(�,,�FDUWULGJH�DQG�6SHHFK�6\QWKHVL]HU�

dskdir. v2.0. 12-dec-96
Disk name               = TI-SINGS 
Sectors total           = 360
Sectors used            = 302
Sectors available       = 56
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 <CAROLINE    14 INT/VAR254   >022 013
002 >003 <DAISY        4 INT/VAR254   >02f 003
003 >004 <HERECOMES    8 INT/VAR254   >032 007
004 >005 <OCTOPUS     11 INT/VAR254   >039 010
005 >006 <SCALE        2 INT/VAR254   >043 001
006 >007 <SOVAIN      19 INT/VAR254   >044 018
007 >008 <STANDING    11 INT/VAR254   >056 010
008 >009 CHELP        37 PROGRAM      >060 036
009 >00a CREATESONG   22 PROGRAM      >084 021
010 >00b HELP         18 PROGRAM      >099 017
011 >00c HINTS        17 PROGRAM      >0aa 016
012 >00d REFINESONG   23 PROGRAM      >0ba 022
013 >00e RHELP        42 PROGRAM      >0d0 041
014 >00f SPEECH       69 DIS/VAR 80   >0f9 063 >13c 005
015 >010 TI-SINGS      5 INT/VAR 80   >138 004
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Disk 73. Contents of file SPEECH

7KH�GRXEOH�	�VLJQV�LQ�WKH�SURJUDP�OLQHV�VKRXOG�EH�OHIW�DV�WKH\�DUH��6LQFH�WKH�7,�:ULWHU�VHHV�WKH�	�VLJQ�DV
D�IRUPDWWHU�FRPPDQG��WKH�RQO\�ZD\�WR�JHW�RQH�WR�SULQW�FRUUHFWO\�LV�WR�XVH�WZR�RI�WKHP�WRJHWKHU�

�,�$0�&20387(5��+($5�0(�52$5��

%\�%DUE�%HUJ

,I�\RX�KDYH�WKH�6SHHFK�6\QWKHVL]HU�DQG�D�VSHHFK�DFFHVVLEOH�PRGXOH��VXFK�DV�([WHQGHG�%$6,&��7HUPLQDO
(PXODWRU�,,��RU�D�JDPH�VXFK�DV�3DUVHF�RU�$OSLQHU��\RX�KDYH�SUREDEO\�KHDUG�\RXU�FRPSXWHU�WDON�WR�\RX�DW
VRPH�WLPH�RU�DQRWKHU��:ULWLQJ�D�SURJUDP�WKDW�LQFOXGHV�VSHHFK�LV�UHDOO\�QRW�WKDW�KDUG��DV�\RX�PD\�KDYH
GLVFRYHUHG��7KH�7(�,,�PRGXOH�DOORZV�WH[W�WR�VSHHFK��ZKLFK�PDNHV�LW�TXLWH�HDV\�WR�KDYH�ZRUGV�RU�SKUDVHV
�VSRNHQ��E\�WKH�FRPSXWHU��DQG�;%$6,&�DOORZV�DOORSKRQHV�DQG�XVHV�WKH�UHVLGHQW�YRFDEXODU\�RI�����ZRUGV
DQG�SKUDVHV�LQ�WKH�VSHHFK�V\QWKHVL]HU�

%XW� LI� \RX�+$9(�XVHG� WKH�7(,,� IRU� WH[W�WR�VSHHFK�� \RX�PXVW� KDYH� GLVFRYHUHG� WKDW� VRPH�ZRUGV�DUH
SURQRXQFHG�LQFRUUHFWO\��6RPH�ZRUGV�LQ�RXU�(QJOLVK�ODQJXDJH�GR�QRW�VRXQG�OLNH�WKH\�DUH�VSHOOHG��&DQ�\RX
LPDJLQH�WKH�WURXEOH�D� IRUHLJQHU�PXVW�KDYH��WU\LQJ�WR� OHDUQ�RXU� ODQJXDJH�ZLWK�ZRUGV� OLNH�WRXJK�DQG
WKURXJK"�%RWK�KDYH�WKH��RXJK��DW�WKH�HQG�RI�WKH�ZRUG��EXW�GHILQLWHO\�KDYH�GLIIHUHQW�VRXQGV�

7KLV�LV�VLPLODU�WR�ZKDW�KDSSHQV�ZLWK�WKH�VSHHFK�V\QWKHVL]HU��:KLOH�D�ORW�RI�WKH�FRPPRQ�VRXQGV��DQG�PDQ\
RI�WKH�XQFRPPRQ�RQHV��DUH�WUDQVODWHG�FRUUHFWO\��D�IHZ�ZRUGV�PDQDJH�WR�VRXQG�OLNH�WKH\�EHORQJ�LQ�VRPH
RWKHU�ODQJXDJH��,�QRWLFHG�WKLV�PRVW�ZKHQ�,�ZURWH�D�VLPSOH�VSHOOLQJ�SURJUDP�IRU�P\�NLGV�WR�SUDFWLFH�WKHLU
ZHHNO\�VSHOOLQJ�ZRUGV�RQ��:KHUH�WKH\�JR�WR�VFKRRO��WKH\�KDYH�WR�OHDUQ�KRZ�WR�VSHOO����ZRUGV�HYHU\�ZHHN�
0\��WK�JUDGHU�MXVW�EURXJKW�KRPH�D�OLVW�ZLWK�ZRUGV�,
G�QHYHU�HYHQ�KHDUG�RI��DQG�PRVW�RI�WKH�UHVW�ZHUH
ZRUGV�,�GLGQ
W�NQRZ�XQWLO�KLJK�VFKRRO�

7KH\�KDYH�OHDUQHG�WKURXJK�WKH�\HDUV�WKDW�LW�KHOSV�WR�VRXQG�RXW�D�GLIILFXOW�ZRUG�LQ�RUGHU�WR�SURQRXQFH�LW
SURSHUO\��RU�DW�OHDVW�FORVHO\����,Q�WKH�VSHOOLQJ�SURJUDP��,�PDGH�DOORZDQFHV�IRU�ZRUGV�WKDW�GLGQ
W�VRXQG�OLNH
WKH\�ZHUH�VSHOOHG��,�XVHG�WZR�GLIIHUHQW�YDULDEOH�DUUD\V��RQH�IRU�WKH�FRUUHFW�VSHOOLQJ�RI�WKH�ZRUG��DQG�RQH
IRU�WKH�FRUUHFW�SURQXQFLDWLRQ��,I�WKH�SURQXQFLDWLRQ�RI�WKH�ZRUG�ZDV�DOO�ULJKW�ZKHQ�HQWHUHG�DV�FRUUHFWO\
VSHOOHG��LW�DXWRPDWLFDOO\�ZHQW�LQWR�WKH�SURQRXQFLQJ�DUUD\��,I�QRW��RQH�FRXOG�HQWHU�WKH�ZRUG�SKRQHWLFDOO\�
RU�WKH�ZD\�WKH�ZRUG�VRXQGHG��7KLV�VSHOOLQJ�ZRXOG�JR�LQWR�WKH�SURQRXQFH�DUUD\�RQO\�

+RZHYHU��LI�\RX�ZULWH�D�SURJUDP�ZKLFK�XVHV�D�ORW�RI�VSHHFK�RU�XVHV�ZRUGV�OLNH�WKHVH��\RX�PD\�GHFLGH�WKDW
HYHQ�WKRVH�ZRUGV�WKDW�FRPH�RXW�VRXQGLQJ�RN�DUH�VWLOO�QRW�TXLWH�ZKDW�\RX�KDG�LQ�PLQG�IRU�WKDW�SDUWLFXODU
SURJUDP��7KH�7(,,�PRGXOH�KDV�D�YHU\�QLFH�V\VWHP�IRU�WKDW�SXUSRVH��LQ�WKDW�WKH�WH[W�LV�WUDQVODWHG�LQWR
DOORSKRQHV�DFFRUGLQJ� WR�SUHYLRXVO\�SURJUDPPHG�VSHHFK� UXOHV�� DQG� WKHVH�DOORSKRQH� VWULQJV� DUH� WKHQ
FKDQJHG�LQWR�ZKDW�WKH�PDQXDO�FDOOV�/LQHDU�3UHGLFWLYH�&RGLQJ��/3&��VWULQJV��,W�LV�WKH�/3&�VWULQJ�WKDW�WKH
VSHHFK�V\QWKHVL]HU��VSHDNV��
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1RZ��,�GRQ
W�NQRZ�DERXW�DQ\RQH�HOVH��EXW�WKH�GHIDXOW��YRLFH��UHVLGHQW�LQ�WKH�V\QWKHVL]HU�VRXQGV�DQ�DZIXO
ORW�OLNH�0DUYLQ�WKH�3DUDQRLG�$QGURLG�IURP�WKH��+LWFKKLNHU
V�*XLGH�WR�WKH�*DOD[\��VHULHV�VKRZQ�RQ�,37
D�IHZ�\HDUV�DJR��7KLV�URERW�ZDV�D�WHUULEO\�GHSUHVVHG�LQGLYLGXDO��DQG�KLV�YRLFH�VRXQGHG�OLNH�KH�ZDV�UHDG\
WR� �SXOO� WKH� SOXJ�� RQ� KLPVHOI� DQ\� PLQXWH�� 7KH� VSHHFK� UXOHV� LQ� WKH� 7(,,� PRGXOH� LQFOXGH� VHQWHQFH
LQWRQDWLRQV��EXW�OLNH�0DUYLQ��WKH\�PDNH�WKH�YRLFH�VRXQG�OLNH�\RXU�FRPSXWHU�MXVW�GLHG�DQG�LW
V�LQ�PRXUQLQJ�
<RX�FDQ�FKDQJH�WKH�SLWFK�DQG�VORSH��EXW�HYHQ�WKHQ�LW�FDQ�VRXQG�OLNH�HLWKHU�D�VRSUDQR�0DUYLQ��\RX�FDQ�GR
\RXU�RZQ�MRNHV�KHUH��IRONV��RU�OLNH�KLP�ZLWK�D�EDVV�YRLFH�

6R�KRZ�FDQ�\RX�PDNH�WKH�YRLFH�PRUH�LQWHUHVWLQJ"�:HOO��\RX�FDQ�LQFOXGH�LQIOHFWLRQ�V\PEROV��ZKLFK�WHOO�WKH
FRPSXWHU�WKDW�\RX�ZDQW�D�VWUHVV�RQ�WKLV�ZRUG�RU�WKDW�V\OODEOH��EXW�WKDW�GRHVQ
W�DOZD\V�KHOS�DV�PXFK�DV�,
G
OLNH��2U��\RX�FDQ�YDU\�WKH�SLWFK�DQG�VORSH�VOLJKWO\�ZLWKLQ�WKH�VHQWHQFH�RU�SKUDVH�LWVHOI��,�GRQ
W�UHFRPPHQG
WKH�ODWWHU��DV�LW�PDNHV�WKH�VSHHFK�VRXQG�YHU\�FKRSS\��OLNH�0HO�7LOOLV�ZKHQ�KH�WULHV�WR�VD\�VRPHWKLQJ�DQG
FDQ
W�JHW�LW�RXW�ULJKW�DZD\�

:H�KDYH�D�SURJUDP�IURP�WKH�8*�OLEUDU\�WKDW�KDV�D�OLWWOH�URERW�FKDUDFWHU�VLQJLQJ��2OG�0DF'RQDOG���,Q�WKLV
SURJUDP��WKH�SLWFK�DQG�VORSH�DUH�DOWHUHG�DFFRUGLQJ�WR�WKH�QRWHV�WKDW�WKH�ZRUGV�DUH�VXSSRVHG�WR�EH�VXQJ
RQ��DQG�LI�\RX
YH�VHHQ�DQG�KHDUG�LW�\RX�SUREDEO\�KDYH�QRWLFHG�KRZ�FKRSS\�LW�VRXQGV��*RRG�HIIRUW��EXW
IUXVWUDWLQJ�WR�OLVWHQ�WR��HVSHFLDOO\�LI�WKH�NLGV�GHFLGH�WKH\�ZDQW�WR�VLQJ�DORQJ�

:HOO��ZKHUH�GRHV�WKDW�OHDYH�\RX"�,W�GRHVQ
W�VRXQG�OLNH�WKH�7(,,�DQG�VSHHFK�FDQ�EH�SURJUDPPHG�WR�VRXQG
YHU\�UHDOLVWLFDOO\��GRHV�LW"�$K��EXW�ZDLW�D�PLQXWH��7KHUH�DUH�DOVR�DOORSKRQHV��%XW�ZKDW�DUH�WKH\��DQG�KRZ
GR�\RX�XVH�WKHP"

$OORSKRQHV�DUH�VLPSO\�WKH�LQGLYLGXDO�VRXQGV�RI�VSHHFK��5HPHPEHU�ZKHQ�\RX�KDG�WR�OHDUQ��ORQJ��DQG
�VKRUW��YRZHO�VRXQGV"�:HOO��WKH\�GRQ
W�FDOO�WKHP�WKDW�DQ\PRUH��,�JXHVV��EXW�DW�DQ\�UDWH��HDFK�OHWWHU�LQ�WKH
DOSKDEHW�KDV�RQH�RU�PRUH�VRXQGV��GHSHQGLQJ�RQ�ZKDW�OHWWHUV�WKH\�DUH�XVHG�LQ�FRPELQDWLRQ�ZLWK�

)RU�H[DPSOH��QRWLFH�WKH�GLIIHUHQFH�LQ�WKH�FRPELQDWLRQ��LQ��LQ�WKH�IROORZLQJ�ZRUGV��LQ��LQVDQH��WKLQN��WKLQJ�
,Q�WKH�ZRUG��LQVDQH���WKH�L�LV�VSRNHQ�IRU�D�VKRUWHU�OHQJWK�RI�WLPH�WKDQ�WKH�L�LQ��LQ���7KH�Q�LV�SURQRXQFHG
GLIIHUHQWO\�LQ�WKH�ODVW�WZR�ZRUGV�WKDQ�LQ�WKH�ILUVW�WZR��:H�VSHDN�WKHVH�ZRUGV�ZLWKRXW�JLYLQJ�WKRXJKW�WR�WKH
OHQJWK�RI�WLPH�ZH�KROG�WKH�L��DQG��LQJ��DQG��LQN��DUH�VHFRQG�QDWXUH��$QG�ZH�PD\�XVH�D�GLIIHUHQW�LQIOHFWLRQ
LQ�RXU�YRLFH�WR�VHW�WKH�PRRG�RI�ZKDW�ZH�VD\��%XW�WKH�VSHHFK�V\QWKHVL]HU�FDQ
W�GR�DOO�RI�WKDW�E\�LWVHOI��,I�\RX
ZDQW�WR�VD\�,1VDQH�LQVWHDG�RI�LQ6$1(��\RX�MXVW�GR�LW��%XW�\RX�KDYH�WR�WHOO�WKH�VSHHFK�V\QWKHVL]HU�ZKHUH
WR�SXW�WKH�VWUHVV�SRLQW�LQ�WKH�ZRUG�VR�LW�FDQ�VD\�LW�WKH�ZD\�\RX�ZDQW�

%XW�LW�ORRNV�VR�WLPH�FRQVXPLQJ�WR�SURJUDP�D�VHQWHQFH�ZLWK�DOORSKRQHV��5LJKW"�7KH�IROORZLQJ�SURJUDP�LV
RQ�SDJH����RI�WKH�7(,,�PDQXDO�

100 OPEN #1:"SPEECH",OUTPUT
110 OPEN #2:"ALPHON",INTERNAL
120 INPUT "PHRASE ":A$
130 IF A$="" THEN 120
140 PRINT #1:A$
150 INPUT #2:B$
160 Z=LEN(B$)
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170 FOR R=4 TO Z
180 PRINT ASC(SEG$(B$,R,1))
190 NEXT R
200 GOTO 120

:KDW�WKLV�SURJUDP�GRHV�LV�D�JUHDW�WLPH�VDYHU��)LOH����RSHQV�D�FKDQQHO�WR�WKH�VSHHFK�ILOH��ZKLFK�VSHDNV�WKH
ZRUGV�\RX�HQWHU�IRU�WH[W�WR�VSHHFK��)LOH����RSHQV�WKH�DOSKRQ�ILOH��ZKLFK�EUHDNV�WKH�ZRUGV�GRZQ�LQWR
DOORSKRQHV��:KHQ�\RX�UXQ�WKH�SURJUDP��\RX�DUH�DVNHG�IRU�D�SKUDVH��:KDWHYHU�\RX�HQWHU�KHUH�LV�ILUVW
VSRNHQ�E\�WKH�VSHHFK�ILOH�DQG�WKHQ�LQSXW�LQWR�WKH�DOSKRQ�ILOH��7KH�VWDQGDUG�LQIOHFWLRQV�DQG�VWUHVVHV�PDNH
XS�WKH�ILUVW�WKUHH�&+5�
V�RI�WKH�SKUDVH��7KHVH�LQFOXGH�WKH�VHQWHQFH�EUHDN�FRGH�����DQG�WKH�QXPEHU�RI
VHFRQGDU\�VWUHVV�SRLQWV�EHIRUH�DQG�DIWHU�WKH�SULPDU\�VWUHVV�SRLQW��6LQFH�DOO�ZH�ZDQW�DUH�WKH�DOORSKRQHV
IRU�WKH�ZRUGV�LQ�WKH�SKUDVH��ZH�VWDUW�DW�WKH�IRXUWK�&+5��LQ�WKH�SKUDVH�DQG�WKH�FRPSXWHU�GLVSOD\V�WKH
DOORSKRQHV�IRU�WKH�ZRUGV�XVHG��1RZ�\RX�FDQ�VHH�ZKDW�DOORSKRQHV�DUH�XVHG�LQ�HDFK�ZRUG�E\�FRPSDULQJ�WKH
VFUHHQ�GLVSOD\�ZLWK�WKH�FKDUW�RQ�SDJH����

<RX�FDQ�WKHQ�WDNH�\RXU�ZRUG�RU�SKUDVH�DV�EURNHQ�GRZQ�DQG�GR�D�YDULHW\�RI�WKLQJV�WR�LW��$GG�SLWFK�DQG
VORSH��FKDQJH�WKH�YRZHO�VRXQG�RU�WKH�OHQJWK�RI�WLPH�LW�LV�KHOG��DOWHU�WKH�FRQVRQDQW�VRXQGV��ZKDWHYHU�\RX
ZDQW�WR�GR��:KHQ�\RX�PDNH�XS�WKH�VSHHFK�VWULQJ�IURP�DOORSKRQHV�WR�DGG�WR�\RXU�SURJUDP��WKH�DOORSKRQH
QXPEHUV�EHFRPH�&+5��QXPEHUV��)RU�H[DPSOH��WDNH�WKH�ZRUG��WKH���7KH�DOORSKRQHV�XVHG�E\�WKH�7(,,�IRU
�WKH��DUH����DQG�����&+5������LV�WKH�KDUG��WK��VRXQG�WR�EH�XVHG�DW�WKH�EHJLQQLQJ�RI�D�ZRUG�DQG�&+5�����
LV�D�YHU\�VKRUW��XK��VRXQG��&KDQJH�&+5������WR�&+5������WR�KDYH�WKH��XK��VRXQG�KHOG�ORQJHU�DQG�IRU�D
PRUH�GLVWLQFW�VRXQG��1RZ�\RX�FDQ�SXW��WKH��LQWR�D�VWULQJ�YDULDEOH�

A$=CHR$(95)& CHR$(69)

:DQW�WR�DGG�SLWFK�DQG�VORSH"�&+5�������LV�WKH�VORSH�LQGLFDWRU�DQG�&+5�������VHWV�XS�WKH�SLWFK��7KH
GHIDXOW�YDOXHV�IRU�SLWFK�DQG�VORSH�DUH����DQG������UHVSHFWLYHO\��:H�FDQ�DGG�WKHP�WR�RXU�VWULQJ�OLNH�WKLV�

100 THE$=CHR$(95)& CHR$(69)
110 PITCH$=CHR$(252)& CHR$(43)
120 SLOPE$=CHR$(251)& CHR$(128)
130 A$=PITCH$ & SLOPE$& THE$

,I�\RX�GRQ
W�XQGHUVWDQG�WKH�GLIIHUHQFH�FKDQJLQJ�VORSH�PDNHV��RU�WKH�IRUPXODH�RQ�SDJHV�������RI�WKH
PDQXDO��WKHQ�\RX�VKRXOG�H[SHULPHQW�ZLWK�LW�D�OLWWOH��,�KDYH�IRXQG�WKDW�WKH�ORZHU�WKH�QXPEHU�WKH�VPRRWKHU
WKH�VORSH��,I�WKH�VORSH�LV�D�KLJK�QXPEHU��\RX�JHW�D�URXJKHU�VRXQGLQJ�YRLFH��7KDW�LVQ
W�WKH�ULJKW�ZRUG�WR
H[SUHVV�LW��EXW�\RX�UHDOO\�KDYH�WR�KHDU�LW�WR�XQGHUVWDQG�

$V�IRU�XVLQJ�WKH�IRUPXODH�WR�GHWHUPLQH�VORSH��ILUVW�XVH�WKH���������RI�WKH�SLWFK��,I�WKH�SLWFK�LV�����WKHQ
��� ����DQG�WKDW�LV�ZKDW�WKH�PDQXDO�VD\V�VKRXOG�EH�WKH�EHVW�VRXQGLQJ��1RZ�FKHFN�WKLV�LQ�WKH�RWKHU�WZR
IRUPXODH��ILUVW��\\\�>[[��@����:LWK�RXU�YDOXHV�UHSODFLQJ�WKH�YDULDEOHV��WKH�UHVXOW�LV�WKLV�����>����@��
RU� �������� RU� �������� 'HILQLWHO\� WUXH�� ,Q� WKH� RWKHU�� \\\�>���[[@��� EHFRPHV� ������������ RU
��������RU���������<RX�FDQ�VHH��WKLV�JLYHV�\RX�D�ORW�RI�URRP�WR�ZRUN�ZLWK�ZKHQ�\RX�XVH�D�ORZ�SLWFK�
�7KH�ORZHU�WKH�QXPEHU��WKH�KLJKHU�WKH�SLWFK���-XVW�NHHS�WKH�VORSH�XQGHU������7KH�IRUPDW�LQ�WH[W�WR�VSHHFK
IRUPDW�LV��35,17�������[[�\\\��ZKHUH�ILOH����LV�RSHQHG�WR�WKH�VSHHFK�ILOH��[[ SLWFK�DQG�\\\ VORSH�
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1HHG�VWUHVV�SRLQWV�LQ�\RXU�SKUDVH"�8VH�&+5�������IRU�D�SULPDU\�VWUHVV�LQ�ZKLFK�WKH�VRXQG�PXVW�ULVH�DQG
&+5�������IRU�RQH�LQ�ZKLFK�WKH�VRXQG�ORZHUV�VOLJKWO\��&+5�������LQGLFDWHV�D�VHFRQGDU\�VWUHVV�SRLQW�
ZKLFK�SXWV�OHVV�HPSKDVLV�RQ�D�V\OODEOH�WKDQ�WKH�SULPDU\�VWUHVV�SRLQW��&+5�������VKRXOG�EH�XVHG�DW�WKH
EHJLQQLQJ�RI�D�VHQWHQFH�LI�VWUHVV�SRLQWV�DUH�XVHG�DV�WKLV�WHOOV�WKH�FRPSXWHU�KRZ�PDQ\�VHFRQGDU\�VWUHVVHV
WKHUH�DUH�ERWK�EHIRUH�DQG�DIWHU�WKH�SULPDU\�VWUHVV�SRLQW��&DQ
W�XQGHUVWDQG�KRZ"�6WDUW�\RXU�VWULQJ�ZLWK
&+5��������&RXQW�WKH�QXPEHU�RI�VWUHVV��
V�FRPH�EHIRUH�\RXU�VWUHVV����$���1RZ�FRXQW�WKH�QXPEHU�RI��
V
DIWHU�WKH����%���7KHQ�XVH�WKLV�IRUP�

CHR$(250) & CHR$(A) & CHR$(B)

&RQWLQXH� WR�EXLOG�\RXU� VWULQJ� IURP� WKHUH�� ,I� WKH� HQWLUH� VWULQJ� LV� VXSSRVHG� WR� ULVH�RU� IDOO��XVH� HLWKHU
&+5�������RU�&+5�������DIWHU�WKH�&+5��������7KHQ�DGG�D�&+5��$��ZKHUH�$� �WKH�QXPEHU�RI�YRZHOV
LQ�WKH�SKUDVH��$V�DQ�H[DPSOH��HQWHU�WKH�IROORZLQJ�

100 OPEN #1:"ALPHON",INTERNAL
110 A$=CHR$(250)&CHR$(2)&CHR$(1)&CHR$(252)&CHR$(46)&CHR$(249)
120 C$=CHR$(117)&CHR$(34)&CHR$(249)&CHR$(74)&CHR$(67)&CHR$(127)&CHR$(254)
&CHR$(86)&CHR$(50)&CHR$(249)&CHR$(87)
130 C$=C$&CHR$(82)&CHR$(69)&CHR$(127)&CHR$(127)
140 B$=CHR$(250)&CHR$(3)&CHR$(0)&CHR$(252)&CHR$(46)&CHR$(249)
150 D$=CHR$(126)&CHR$(118)&CHR$(51)&CHR$(249)&CHR$(50)&CHR$(126)&CHR$
(249)&CHR$(85)&CHR$(46)&CHR$(127)
160 D$=D$&CHR$(254)&CHR$(73)&CHR$(69)&CHR$(98)
170 E$=A$&C$
180 F$=B$&D$
190 PRINT #1:E$&F$
200 GOTO 110

%HOLHYH�LW�RU�QRW��DOO�WKLV�GRHV�LV�VD\��+HOOR��%DUEDUD��+RZ�DUH�\RX��ORYH"��<RX�FDQ�VXEVWLWXWH�WKH�DOORSKRQHV
IRU�\RXU�QDPH�ZKHUH�WKH�RQHV�IRU�PLQH�DUH�DQG�FKDQJH�WKH�SLWFK�RI�WKH�YRLFH�DV�GHVLUHG��$��VHWV�XS�WKH
VHQWHQFH�EUHDN��QXPEHU�RI�VHFRQGDU\�VWUHVV�SRLQWV�DQG�WKH�SLWFK��WKHQ�LQGLFDWHV�WKDW�WKH�SKUDVH�ZLOO�VWDUW
ZLWK�D�VHFRQGDU\�VWUHVV�SRLQW��&��LV�WKH�ILUVW�VHQWHQFH��%��GRHV�WKH�VDPH�DV�$��EXW�LW�GRHV�LW�IRU�WKH�VHFRQG
VHQWHQFH��'���7KH�PDLQ�WKLQJ�,�ZDQW�\RX�WR�QRWLFH�LV�KRZ�WKH�QXPEHU�RI�VHFRQGDU\�VWUHVVHV�DUH�DGGHG�DIWHU
WKH�&+5�������LQ�$��DQG�%���&+5�������LQGLFDWHV�D�VHFRQGDU\�VWUHVV��DQG�\RX�ZLOO�VHH�WKDW�WKHUH�DUH��
RI�WKHVH�EHIRUH�WKH�SULPDU\�VWUHVV�LQ�&��DQG���DIWHU�LW��,Q�OLQHV�����DQG������&+5�������LV�WKH�SULPDU\
VWUHVV�SRLQW�LQ�HDFK�VHQWHQFH�DQG�VLJQLILHV�D�IDOOLQJ�FRQWRXU��&+5�������LQ�$��DQG�%��LV�VHWWLQJ�XS�IRU�WKH
SLWFK�SDUDPHWHU��&+5�������7KLV�LV�QRW�WKH�VDPH�DV�WKH�DOORSKRQH�&+5������LQ�OLQH������$OO�RWKHU�&+5�
V
DUH�DOORSKRQHV��DOVR�
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1RZ��KRZ�GRHV�WKH�FRPSXWHU�NQRZ�WKDW�WKH�&+5������LQ�$��DQG�%��LV�QRW�DQ�DOORSKRQH"�9HU\�VLPSO\��LW
LV�EHFDXVH�RI�WKH�&+5��������:KHQ�WKH�$/3+21�ILOH�VHHV�D�����FRPLQJ�WKURXJK��LW�NQRZV�WKDW�WKH�QH[W
DOORSKRQH�LV�JRLQJ�WR�EH�WKH�YDOXH�IRU�WKH�SLWFK��6LPLODUO\��ZKHQ�LW�VHHV�D�����FRPLQJ��LW�NQRZV�WKDW�WKH
QH[W�7:2�&+5�
V�DUH�JRLQJ�WR�WHOO�LW�KRZ�PDQ\�VHFRQGDU\�VWUHVVHV�WR�H[SHFW��,I�D�����RU�D�����LV�XVHG�DV
WKH�ILUVW�SDUDPHWHU�DIWHU�D������WKHQ�WKH�$/3+21�ILOH�DVVXPHV�QR�VHFRQGDU\�VWUHVVHV�DUH�FRPLQJ��WKH
SULPDU\�VWUHVV�ZLOO�EH�RQ�WKH�ILUVW�V\OODEOH��DQG�WKH�&+5��IROORZLQJ�WKH�����RU�����ZLOO�WHOO�LW�KRZ�PDQ\
YRZHOV��RU�V\OODEOHV��WKHUH�DUH�LQ�WKH�VHQWHQFH��+HUH������LQGLFDWHV�WKH�VHQWHQFH�ZLOO�KDYH�D�ULVLQJ�SLWFK
DQG�WKH�����PHDQV�WKH�SLWFK�ZLOO�IDOO�

&RPSOHWHO\�FRQIXVHG"�,�ZDV�DW�ILUVW��,W�ZDV�D�OLWWOH�GLIILFXOW�WR�XQGHUVWDQG�KRZ�&+5�������FRXOG�EH�ERWK
D�ULVLQJ�DQG�D�IDOOLQJ�FRQWRXU�XQWLO�,�UHDOL]HG�WKDW��OLNH�WKH�DOORSKRQHV��ZKDW�WKH\�LQGLFDWH�GHSHQGV�RQ�WKH
&+5��WKH\�IROORZ��7KLQN�DERXW�LW�D�OLWWOH��VRRQHU�RU�ODWHU�LW�GRHV�VLQN�LQ�

1RZ��LI�D�&+5�������LV�XVHG�ZLWKLQ�WKH�SKUDVH�LWVHOI��QRW�LQ�WKH�VHQWHQFH�EUHDN�SDUDPHWHUV���LW�LQGLFDWHV
D�WHPSRUDU\�SLWFK�FKDQJH��7KH�&+5��WKDW�IROORZV�LW�ZLOO�WHOO�WKH�SLWFK�IRU�WKH�QH[W�V\OODEOH�21/<�

,I�\RX�DUH�EHJLQQLQJ�WR�JHW�WKH�LGHD�EXW�DUH�VWLOO�KDYLQJ�D�OLWWOH�GLIILFXOW\�JUDVSLQJ�ZKDW�,�KDYH�VDLG�KHUH�
LW�PD\�KHOS�LI�\RX�WU\�RXW�WKH�OLWWOH��SURJUDPHWWHV��RQ�SDJHV�������LQ�WKH�7(,,�PDQXDO��OLNH�WKH�RQH�,
LQFOXGHG�HDUOLHU�LQ�WKLV�DUWLFOH��7KDW
V�ZKDW�,�KDG�WR�GR�WR�XQGHUVWDQG�EHWWHU�KRZ�DOORSKRQHV�DUH�XVHG��,
GRQ
W�XQGHUVWDQG�ZK\�WKHUH�DUHQ
W�PRUH�SURJUDPV�ZLWK�VSHHFK��HVSHFLDOO\�ZKHQ�\RX�UHDOO\�&$1�GR�TXLWH
D�ELW�ZLWK�WKHP�

-XVW�IRU�WKH�KHFN�RI�LW��DQG�SDUWO\�EHFDXVH�WKHUH�DUH�D�ORW�RI�PXVLF�SURJUDPV�DURXQG�WKDW�VKRZ�KRZ�WKH
6281'�VXESURJUDP�FDQ�EH�XVHG��,�GHFLGHG�DZKLOH�EDFN�WR�VHH�LI�LW�ZDV�SRVVLEOH�WR�PDNH�WKH�FRPSXWHU
DFWXDOO\�VLQJ��$QG�,�ZDQWHG�D�VPRRWKHU�UHVXOW�WKDQ�JRRG�RO
�2OG�0F'RQDOG��6R�,�VDW�DW�WKH�FRPSXWHU�IRU
KRXUV�RQ�HQG��SOD\LQJ�ZLWK�WKH�DOORSKRQHV��ILQGLQJ�SLWFKHV�WR�FRUUHVSRQG�ZLWK�WKH�&$//�6281'�WRQHV�
DQG�H[SHULPHQWLQJ�ZLWK� VORSHV�XQWLO� ,�XQGHUVWRRG� WKHP� WR�P\�RZQ�VDWLVIDFWLRQ�� �:KHQ� LW� FRPHV� WR
FRPSXWHUV��,
P�LQVDWLDEOH���0\�ILUVW�UHVXOW�ZDV�D�SURJUDP�,�FDOOHG�%($76,1*��LQ�ZKLFK�WKH�FRPSXWHU�VDQJ
�,�6DZ�+HU�6WDQGLQJ�7KHUH��DQG�GLVSOD\HG�DQ�H[FHSWLRQDO�JUDSKLF�RI�3DXO�0F&DUWQH\���1R�EUDJ��MXVW�IDFW��
7KH�WLPH�LW�WRRN�WR�ZULWH�WKLV�SURJUDP�OHG�PH�WR�ZULWH�D�GULYHU�SURJUDP�FDOOHG�7,�6,1*6��ZKLFK�DOORZV
DQ\RQH�WR�HQWHU�D�VRQJ�IRU�WKH�FRPSXWHU�WR�VLQJ��,W�DOVR�DOORZV�GLVN�VWRUDJH�RI�FRPSOHWHG�VRQJV��7KLV�DUWLFOH
LV�DOVR�RQ�WKH�GLVN�LQ�7,�:ULWHU�IRUP��DQG�ZLWK�WKH�FRPSOHWLRQ�RI�WKLV�DUWLFOH�FDPH�WKH�FRPSOHWLRQ�RI�WKH
7,�6,1*6�GLVN��,W�LV�QRZ�DYDLODEOH�WKURXJK�7ULR��6RIWZDUH��DQG�LI�WKLV�DUWLFOH�SLTXHV�\RXU�LQWHUHVW��LW�FDQ
EH�KDG��IRU�D�VRQJ����%D�D�DG�SXQ��VRUU\��

,�KRSH�WKLV�DUWLFOH�JLYHV�\RX�D�VWDUW�ZLWK�SURJUDPPLQJ�VSHHFK�ZLWK�WKH�7(,,��0\�RQO\�GLVDSSRLQWPHQW�ZLWK
WKH�VSHHFK�V\VWHP�LV�WKDW�LQ�RUGHU�WR�ZULWH�D�SURJUDP�WKDW�XVHV�WKH�VSHHFK�FDSDELOLWLHV�RI�WKH�7(,,�PRGXOH�
RQH�LV�OLPLWHG�WR�%$6,&��0D\EH�VRPHRQH�RXW�WKHUH�ZLOO�EHJLQ�WR�VHH�WKH�SRVVLELOLWLHV�ZLWK�WKH�VSHHFK
V\VWHP�DQG�GHVLJQ�DQ�H[WHQGHG�%$6,&�ZLWK�WKH�VSHHFK�FDSDELOLWLHV�RI�WKH�7(,,��,�ZRXOG�KDYH�ORYHG�WR�EH
DEOH�WR�XVH�VRPH�RI�WKH�;�%$6,&�IHDWXUHV�ZKHQ�,�ZURWH�WKH�7,�6,1*6�SURJUDP��EXW�KDG�WR�VHWWOH�IRU
%$6,&��$QG�LW�ZRXOG�KDYH�EHHQ�QLFH�WR�EH�DEOH�WR�DFFHVV�WKH���.�PHPRU\�IRU�ORQJHU�VRQJV��+RZ�DERXW�LW�
KDUGZDUH�GHYHORSHUV"
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Disk 74. Pop Music Demo

9HUVLRQ� $XWKRU��5RPDQ�0DMHU
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG����������

)RXU�FRPSOHWH�PXVLF�DQG�JUDSKLF�GHPRV�IURP�*HUPDQ\�ZLWK�DGMXVWDEOH�VSHHG��7KHVH�DUH�ZULWWHQ�LQ�����
DVVHPEO\� ODQJXDJH� DQG� VKRZ� WKH� WUXH� SRZHU� RI� WKH� RIWHQ� XQGHU�UDWHG� 7,� VRXQG� FKLS�� /RDG� (�$�
'6.��323�

dskdir. v2.0. 12-dec-96
Disk name               = XBII21   
Sectors total           = 360
Sectors used            = 223
Sectors available       = 135
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >010 -README       2 DIS/VAR 80   >0f1 001
002 >002 A            21 PROGRAM      >022 020
003 >003 AM           13 PROGRAM      >036 012
004 >004 ATC          52 PROGRAM      >042 051
005 >005 C            33 PROGRAM      >075 032
006 >006 CHA          12 PROGRAM      >095 011
007 >007 CSC           4 PROGRAM      >0a0 003
008 >008 F            20 PROGRAM      >0a3 019
009 >009 FL           10 PROGRAM      >0b6 009
010 >00a FSCR          4 PROGRAM      >0bf 003
011 >00b M            21 PROGRAM      >0c2 020
012 >00c MO           18 PROGRAM      >0d6 017
013 >00d POP           5 DIS/FIX 80   >0e7 004
014 >00e S             4 PROGRAM      >0eb 003
015 >00f SCRM          4 PROGRAM      >0ee 003
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Disk 74. Contents of file -README

7R�VWDUW�SURJUDP�ORDG�WKH�ILOH��323��IURP�(GLWRU�$VVHPEOHU�RSWLRQ���

,W�ZLOO�DXWRVWDUW�

$OO�RWKHU�ILOHV�RQ�WKH�GLVN�DUH�ORDGHG�E\�WKH�PDLQ�SURJUDP�

<RX�FDQ�DGMXVW�WKH�VSHHG�ZLWK�WKH���DQG���NH\V�

7R�UHWXUQ�WR�WKH�WLWOH�VFUHHQ�KLW�FCTN 9�
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Disk 75. TI-Forth Demo

9HUVLRQ� $XWKRU�
5HTXLUHV��($ /DQJXDJH��)RUWK 8SGDWHG����������

7KLV�GLVN�ORRNV�WR�KDYH�FRPH�IURP�LQVLGH�7,��EDFN�ZKHQ�7,�)RUWK�ZDV�EHLQJ�GHYHORSHG��,W�FRQWDLQV�WZR
UHDOO\�LPSUHVVLYH�GHPRV�WKDW�VKRZ�RII�QRW�RQO\�WKH�SRZHU�RI�7,�)RUWK��EXW�JUHDW�JUDSKLFV�DQG�VRXQG
FDSDELOLWLHV�RI�WKH�����$�

dskdir. v2.0. 12-dec-96
Disk name               = TI4THDEMO
Sectors total           = 360
Sectors used            = 45
Sectors available       = 313
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 0
Number of sides         = 0
Density                 = unknown

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 FORTH         6 DIS/FIX 80   >022 005
002 >003 FORTHSAVE    39 PROGRAM      >027 038
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Disk 76. Enhanced Displa y Package

9HUVLRQ� $XWKRU��&XUWLV�3URYDQFH
5HTXLUHV��;% /DQJXDJH��$/ 8SGDWHG����������

7KH�XOWLPDWH�SDFNDJH�IRU�GRLQJ����FROXPQV��ZLQGRZLQJ��UHYHUVH�VFUROOLQJ��FORFN�DODUP��IODVKLQJ�FRORU�VHWV�
FKDUDFWHU�UHGHILQLWLRQ��RQ�VFUHHQ�KLJKOLJKWLQJ��PXOWL�OLQH�$&&(37�$7�DQG�DOO�VRUWV�RI�RWKHU�QHDW�DQG
XVHIXO�WULFNV�LQ�([WHQGHG�%$6,&��7KLV����FROXPQ�SDFNDJH�GRHV�QRW�LQWHUIHUH�ZLWK�([WHQGHG�%$6,&�LQ�DQ\
ZD\��([FHOOHQW�'RFXPHQWDWLRQ�

dskdir. v2.0. 12-dec-96
Disk name               = EDP_DEMO 
Sectors total           = 360
Sectors used            = 348
Sectors available       = 10
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00a DOCUMENTS   225 DIS/VAR 80   >08f 170 >13c 044 >006 004 >012 006
002 >002 LOAD         24 PROGRAM      >022 023
003 >00d MERGEBASE1    3 DIS/VAR163   >00b 002
004 >011 MERGEBASE2    4 DIS/VAR163   >00e 003
005 >003 SHOWITOFF    33 PROGRAM      >039 020 >05f 002 >078 007 >139 003
006 >004 SUPPORT1     26 DIS/FIX 40   >04d 018 >07f 005 >08d 002
007 >005 SUPPORT2     33 DIS/FIX 28   >061 023 >084 009
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Disk 76. Contents of file DOCUMENTS

>7KLV� ILOH� FRYHUV� YHUVLRQ� ���� RI� 3DUDJRQ� &RPSXWLQJ
V� (QKDQFHG� 'LVSOD\� 3DFNDJH�� 7KH� YHUVLRQ� ���
GRFXPHQWDWLRQ�FDQ�EH�IRXQG�LQ�7KH�&\F��$SSHQGL[��*HQLDO�75$9HO(5�³�(G�@
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Disk 77. RAG Linker

9HUVLRQ� $XWKRU��$UW�*UHHQH
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG��������

$�SRZHUIXO�V\VWHP�IRU�FRQYHUWLQJ�',6�),;����DVVHPEO\�REMHFW�FRGH�ILOHV�WR�352*5$0�LPDJH��7KLV�DOORZV
ILOHV�WR�ORDG�IDVWHU�DQG�WDNH�XS�:DV�VSDFH�RQ�GLVN��([WUHPHO\�IOH[LEOH�ZLWK�FRPSOHWH�GRFXPHQWDWLRQ�

dskdir. v2.0. 12-dec-96
Disk name               = RAGLINKER
Sectors total           = 360
Sectors used            = 257
Sectors available       = 101
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >004 LINKER       33 PROGRAM      >053 032
002 >005 LINKES        8 PROGRAM      >073 007
003 >007 LNKDOC        8 DIS/VAR 80   >095 007
004 >008 LNKDOC1      50 DIS/VAR 80   >09c 049
005 >009 LNKDOC2      66 DIS/VAR 80   >0cd 065
006 >00a LNKDOC3      43 DIS/VAR 80   >10e 042
007 >00b LOAD          4 PROGRAM      >138 003
008 >002 RAGLIB       14 DIS/FIX 80   >022 013
009 >003 S/LOADER     31 DIS/VAR 80   >02f 030
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Disk 77. Contents of file LNKDOC

5$*�62)7:$5(
7,�����$�352*5$0�/,1.(5

&217(176

,1752'8&7,21 �
',6.�&217(176 �
)$,5:$5( �
7$,/25,1*�7+(�/,1.(5 �
5811,1*�7+(�/,1.(5 �
127( �
5(675,&7,216 �
/,1.(5�,1387 �

%XLOGLQJ�D�/LEUDU\ �
127$7,21 �
/,1.(5�(;35(66,216 �
/,1.(5�25,*,1 �
/,1.(5�&21752/�67$7(0(176 �

7KH�/2$'�6WDWHPHQW �
7KH�/,%5$5<�6WDWHPHQW �
7KH�(175<�6WDWHPHQW �
7KH�%/2&.�6WDWHPHQW �
7KH�(48�6WDWHPHQW �
7KH�25,*,1�6WDWHPHQW ��
7KH�3$7&+�6WDWHPHQW ��
7KH�9(5,)<�6WDWHPHQW ��

0(025<�,0$*(�352*5$06 ��
68%5287,1(�/,%5$5< ��
(;$03/(6 ��

(;$03/(�� ��
(;$03/(�� ��
(;$03/(�� ��
(;$03/(�� ��
(;$03/(�� ��
(;$03/(�� ��
(;$03/(�� ��
(;$03/(�� ��

�,)�'6.��/1.'2&�
�,)�'6.��/1.'2&�
�,)�'6.��/1.'2&�
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Disk 77. Contents of file LNKDOC1

,1752'8&7,21

7KH�7,�����$�/,1.(5�LV�D�WRRO�IRU�EXLOGLQJ�DVVHPEOHU�ODQJXDJH�PHPRU\�LPDJH�SURJUDPV�IURP�WDJJHG
REMHFW��,W�PDNHV�WKLV�SURFHVV�VLPSOH�DQG�VWUDLJKW�IRUZDUG��/,1.(5
V�PDLQ�IHDWXUHV�DUH�

�� 7DJJHG�REMHFW�PRGXOHV�PD\�EH�FRPSUHVVHG�DQG�RU�XQFRPSUHVVHG�
�� 7DJJHG�REMHFW�PRGXOHV�PD\�EH�DEVROXWH�RU�UHORFDWDEOH�
�� $�OLEUDU\�VHDUFK�FDQ�EH�GRQH�WR�UHVROYH�5()V�
�� $� OLVWLQJ� FDQ� EH� SURGXFHG� FRQWDLQLQJ� REMHFW� LQIRUPDWLRQ�� PHPRU\� PDSV� DQG� 5()�'()

FURVV�UHIHUHQFHV�
�� 7KH�PHPRU\�LPDJH�SURJUDP�FDQ�EH�EXLOW�WR�ORDG�DQ\ZKHUH�LQ�WKH�7,�����$
V���.�DGGUHVV�VSDFH�

7KH�/,1.(5�KDV�WKUHH�PRGHV�RI�RSHUDWLRQ�GHSHQGLQJ�XSRQ�WKH�W\SH�RI�LQSXW�LQ�LWV�FRQWURO�ILOH�

�� $XWRPDWLF�
$�VLQJOH�WDJJHG�REMHFW�ILOH�LV�SURFHVVHG��D�VLQJOH�OLEUDU\�ILOH�LV�VHDUFKHG�LI�QHFHVVDU\�DQG�D�PHPRU\
LPDJH�SURJUDP�LV�SURGXFHG��7KH�PHPRU\�LPDJH�SURJUDP�ZLOO�ORDG�DV�LI�WKH�WDJJHG�REMHFW�KDG�EHHQ
ORDGHG�E\�WKH�(�$�ORDGHU��H[FOXGLQJ�WKH�(�$�URXWLQHV�LQ�ORZ�PHPRU\��7KDW�LV��WKH�REMHFW�LV�ORDGHG
ILUVW�LQ�WKH���.�KLJK�PHPRU\�EORFN��WKHQ�LQWR�WKH��.�ORZ�PHPRU\�EORFN�

���6HPL�DXWRPDWLF�
$�FRQWURO�ILOH�LV�SURFHVVHG�ZKLFK�QDPHV�RQH�RU�PRUH�WDJJHG�REMHFW�ILOHV�WR�EH�SURFHVVHG�DQG�QDPHV
RQH�RU�PRUH�OLEUDULHV�WR�EH�VHDUFKHG��7KH�UHVXOWLQJ�PHPRU\�LPDJH�SURJUDP�ZLOO�ORDG�DV�LI�WKH
WDJJHG�REMHFW�KDG�EHHQ�ORDGHG�E\�WKH�(�$�ORDGHU��H[FOXGLQJ�WKH�(�$�URXWLQHV�LQ�ORZ�PHPRU\��7KDW
LV��WKH�REMHFW�LV�ORDGHG�ILUVW�LQ�WKH���.�KLJK�PHPRU\�EORFN��WKHQ�LQWR�WKH��.�ORZ�PHPRU\�EORFN�

�� &RPSOHWH�3URJUDPPHU�&RQWURO�
$�FRQWURO�ILOH�LV�SURFHVVHG�ZKLFK�QDPHV�RQH�RU�PRUH�WDJJHG�REMHFW�ILOHV�WR�EH�SURFHVVHG��QDPHV�RQH
RU�PRUH� OLEUDULHV� WR�EH� VHDUFKHG� DQG�ZKLFK�GHVLJQDWHV� WKH�PHPRU\� OD\RXW� IRU� WKH� UHVXOWLQJ
PHPRU\�LPDJH�SURJUDP�
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',6.�&217(176

7KH�GLVWULEXWLRQ�GLVN�LV�D�VLQJOH�VLGHG�VLQJOH�GHQVLW\�GLVN�FRQWDLQLQJ�WKH�IROORZLQJ�ILOHV�

/,1.(5 7KH�OLQNHU�SURJUDP�LQ�PHPRU\�LPDJH�IRUP�
/,1.(6 7KH�VHFRQG�VHJPHQW�RI�/,1.(5�
/1.'2& 7KH�GRFXPHQWDWLRQ�IRU�/,1.(5�WR�EH�SULQWHG�E\�WKH�7,�:ULWHU�IRUPDWWHU�
/1.'2&� &RQWLQXDWLRQ�RI�WKH�GRFXPHQWDWLRQ�
/1.'2&� &RQWLQXDWLRQ�RI�WKH�GRFXPHQWDWLRQ�
/1.'2&� &RQWLQXDWLRQ�RI�WKH�GRFXPHQWDWLRQ�
/2$' ([WHQGHG�%$6,&�ORDGHU�
5$*/,% $�OLEUDU\�RI�URXWLQHV�VLPLODU�WR�WKRVH�SURYLGHG�E\�WKH�(�$��00�RU�;%�

)$,5:$5(

7KLV�SDFNDJH�LV�EHLQJ�PDGH�DYDLODEOH�YLD�WKH�)DLUZDUH�FRQFHSW��,I�\RX�OLNH�WKH�SDFNDJH�DQG�DUH�XVLQJ�LW�
VHQG�D�GRQDWLRQ�WR�

5��$��*UHHQ
�����&KDQWHQD\�'ULYH
*ORXFHVWHU��2QW��&DQDGD
.�&��.�

$QG�� DW� WKH� VDPH� WLPH�� GLVWULEXWH� FRPSOHWH� FRSLHV� RI� WKH� SDFNDJH� WR� \RXU� IULHQGV�� ,I� \RX� KDYH� DQ\
VXJJHVWLRQV�IRU�LPSURYHPHQWV�RU�KDYH�IRXQG�DQ\�EXJV�SOHDVH�IRUZDUG�WKHP�WR�WKH�DERYH�DGGUHVV�
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7$,/25,1*�7+(�/,1.(5

7KH�/,1.(5�KDV�VHYHUDO�EXLOW�LQ�GHIDXOW�YDOXHV��<RX�FDQ�FKDQJH�WKHVH�XVLQJ�RQH�RI�WKH�PDQ\��GLVN
SDWFKHUV�HGLWRUV��WKDW�DUH�DYDLODEOH�

7KH�ILUVW�VHFWRU�RI�ILOH�/,1.(5�FRQWDLQV�WKH�GHIDXOW�YDOXHV�DV�VKRZQ�EHORZ��7KH�SULQWHU�FRQWURO�FRGHV
VKRZQ�EHORZ�DUH�IRU�WKH�*(0,1,���;��$OO�YDOXHV�EHORZ�DUH�LQ�KH[DGHFLPDO�QRWDWLRQ�

%<7( &217(176 86(

�� )))) /RDGHU�IODJ
�� �)(� 3URJUDP�VHJPHQW�OHQJWK
�� ���� 3URJUDP�VHJPHQW�ORDG�DGGUHVV
�� ���� %/:3�WR�/,1.(5�LQLWLDOL]DWLRQ
�� $���
�$ ���% 1XPEHU�RI�OLQHV�SHU�SDJH�����GHFLPDO�
�& ���� 0D[LPXP�OHQJWK�RI�D�SULQW�OLQH�����GHFLPDO���1RWH������GHFLPDO�LV�WKH�DEVROXWH

PD[LPXP�IRU�WKLV�YDOXH�
�( �� /HQJWK�RI�SULQWHU�UHVHW�FRQWURO�VHTXHQFH
�) �& )RUP�IHHG
�� �%�� *(0,1,���;�³�SULQWHU�UHVHW
�� ������� ��XQXVHG�E\WHV�IRU�SULQWHU�FRQWURO�VHTXHQFH
�$ �� /HQJWK�RI�SULQWHU�VHWXS�FRQWURO�VHTXHQFH
�% �%���� *(0,1,���;�³�HOLWH�PRGH
�( �%�� *(0,1,���;�³���OLQHV�SHU�LQFK
�� ������� ���XQXVHG�E\WHV�IRU�SULQWHU�FRQWURO�VHTXHQFH
�� �� /HQJWK�RI�SULQWHU�GHYLFH�QDPH
�� �����) 3ULQWHU�QDPH��3,2�
�$ ������� ���XQXVHG�E\WHV�IRU�SULQWHU�QDPH
�� �'�&�� 'HIDXOW�/,1.(5�RSWLRQV���0/;�����
�� ������
�� ��
�$ ���� 6WDUW�RI�/,1.(5�FRGH

7KH��SULQWHU�VHWXS�VHTXHQFH��LV�VHQW�WR�WKH�SULQWHU�EHIRUH�WKH�ILUVW�OLQH�LV�SULQWHG��7KH�QXPEHU�RI�OLQHV�SHU
SDJH�DQG�WKH�PD[LPXP�OHQJWK�RI�WKH�SULQW�OLQH�PXVW�EH�FRRUGLQDWHG�ZLWK�WKH�SULQWHU�VHWXS�YDOXHV�\RX�XVH�
7KH�OHQJWK�RI�WKH�SULQWHU�VHWXS�VHTXHQFH�VKRXOG�QHYHU�EH�VHW�WR�]HUR��7KH��SULQWHU�UHVHW��VHTXHQFH�LV�VHQW
WR�WKH�SULQWHU�DIWHU�WKH�ODVW�OLQH�RI�WKH�OLVWLQJ�LV�SULQWHG��,W�VKRXOG�KDYH�D�IRUP�IHHG�DQG�VKRXOG�UHVWRUH�WKH
SULQWHU�WR�ZKDWHYHU�PRGH�\RX�XVXDOO\�XVH�
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5811,1*�7+(�/,1.(5

7KH�5$*�6RIWZDUH�/,1.(5�LV�LQGHSHQGHQW�RI�WKH�PRGXOH�XVHG�WR�UXQ�LW��,W�KDV�EHHQ�UXQ�XVLQJ�2SWLRQ
��RI�7,�:ULWHU��2SWLRQ���RI�(GLWRU�$VVHPEOHU��([WHQGHG�%$6,&�DQG�*5$0�.5$&.(5�

8VLQJ�([WHQGHG�%$6,&��WKH�/2$'�SURJUDP�RQ�WKH�GLVN�DXWRPDWLFDOO\�ORDGV�WKH�/,1.(5��8VLQJ�WKH�RWKHU
PRGXOHV��WKH�ILOH�QDPH�RI�WKH�/,1.(5�LV�/,1.(5�

7KH�/,1.(5�LV�GHVLJQHG�WR�PDNH�XVH�RI�DQ\�5$0�WKDW�\RX�PLJKW�KDYH�LQ�WKH��PRGXOH�VORW���7KH�/,1.(5
ZRUN�DUHDV��FDOOHG��IUDPHV��DUH�HDFK��.�E\WHV�LQ�VL]H��7KHVH�IUDPHV�DUH�XVHG�IRU�WZR�SXUSRVHV��ILUVW��IRU
WKH�5()�'()�WDEOH�DQG��VHFRQG��WR�EXLOG��.�VHFWLRQV�RI�WKH�PHPRU\� LPDJH�SURJUDP��:LWK�RQO\�WKH
PHPRU\�H[SDQVLRQ�XQLW�WKHUH�DUH�����.�IUDPHV��,I�\RX�KDYH�D�FDUWULGJH�ZLWK�5$0�VXFK�DV�7,
V�0LQL
0HPRU\��'DWD%LR7LFV
�6XSHU�6SDFH��0LOODU
V�*UDSKLFV
�*UDP�.UDFNHU�RU�D�KRPH�EXLOW�VXSHU�(�$�\RX�FDQ
DGG���RU���DGGLWLRQDO�IUDPHV�WR�WKH�/,1.(5
V�ZRUN�DUHD�WR�DOORZ�SURFHVVLQJ�RI�D�ODUJHU�PHPRU\�LPDJH
SURJUDP�

7KH�/,1.(5�ZLOO�SURPSW�\RX�IRU�WKH�FRQWURO�ILOH�QDPH��WKH�OLEUDU\�ILOH�QDPH��WKH�PHPRU\�LPDJH�ILOH�QDPH
DQG�WKH�RSWLRQV�IRU�WKLV�UXQ�

&21752/��(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�RI�\RXU�FRQWURO�ILOH�RU�RI�WKH�VLQJOH�REMHFW�ILOH�WKDW�\RX�ZDQW
SURFHVVHG�

/,%5$5<��(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�RI�WKH�ILQDO�OLEUDU\�WR�EH�VHDUFKHG�IRU�XQUHVROYHG�5()V��$�QXOO
HQWU\��L�H��SUHVVLQJ�ENTER�RQO\��PHDQV�QR�OLEUDU\�LV�WR�EH�VHDUFKHG�

287387��(QWHU�WKH�GHYLFH�DQG�ILOH�QDPH�LQWR�ZKLFK�\RXU�PHPRU\�LPDJH�SURJUDP�LV�WR�EH�ZULWWHQ��,I
UHTXLUHG��PRUH�WKDQ�RQH�ILOH�PD\�EH�ZULWWHQ��7KH�QDPHV�IRU�WKH�VHFRQG�DQG�IROORZLQJ�ILOHV�DUH�JHQHUDWHG
E\�LQFUHPHQWLQJ�WKH�ODVW�E\WH�RI�WKH�JLYHQ�QDPH�

237,216��(QWHU�WKH�RQH�OHWWHU�RSWLRQ�FRGHV��7KH�FRGHV�PD\�EH�HQWHUHG�LQ�DQ\�RUGHU��7KH�RSWLRQ�FRGHV
DUH�

/ SURGXFH�D�OLVWLQJ�RI�FRQWURO�VWDWHPHQWV�DQG�RWKHU�RSWLRQDO�GDWD�
) VKRZ�IXOO�LQIRUPDWLRQ�LQ�WKH�OLVWLQJ�DERXW�HDFK�WDJJHG�REMHFW�PRGXOH�SURFHVVHG�
0 LQFOXGH�LQ�WKH�OLVWLQJ�D�PHPRU\�PDS�RI�WKH�PHPRU\�LPDJH�SURJUDP�
; LQFOXGH�LQ�WKH�OLVWLQJ�D�FURVV�UHIHUHQFH�OLVWLQJ�RI�DOO�5()V�DQG�'()V�
3 3DXVH�ZLWK�D�PHVVDJH�WR�DZDLW�FKDQJLQJ�RI�GLVNV�IRU�WKH�OLEUDU\�ILOH�DQG�IRU�WKH�PHPRU\�LPDJH

SURJUDP�ILOH�
� 8VH�WKH��.�RI�5$0�DW�DGGUHVV�!�����IRU�ZRUN�DUHD�IUDPHV�
� 8VH�WKH��.�RI�5$0�DW�DGGUHVV�!�����IRU�ZRUN�DUHD�IUDPHV�

,I�GXULQJ�SURPSWLQJ�\RX�ZLVK�WR�UHVWDUW�VLPSO\�SUHVV�%$&.�
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1RWH��,I�\RX�KDYH�WURXEOH�XQGHUVWDQGLQJ�WKH�IROORZLQJ�VHFWLRQV��GR�QRW�GHVSDLU��7KH�/,1.(5�LV�D�SRZHUIXO
WRRO�VR�WKDW�GHVFULELQJ�LWV�IXQFWLRQV�VRPHWLPHV�JHWV�FRPSOLFDWHG��$W�WKH�VDPH�WLPH��/,1.(5�LV�HDV\�WR�XVH
LI�QRW�DOO�RI�LWV�IXQFWLRQ�LV�UHTXLUHG�IRU�WKH�MRE��,I�\RX�GR�JHW�ERJJHG�GRZQ�LQ�WKH�IROORZLQJ�VHFWLRQV�VNLS
WKHP�DQG�JR�GLUHFWO\�WR�WKH�H[DPSOHV�DW�WKH�HQG��7KH�ILUVW�WKUHH�RU�IRXU�H[DPSOHV�ZLOO�VKRZ�\RX�KRZ�WR�GR
WKH�HDV\�WKLQJV�HDVLO\�

5(675,&7,216

7KH�/,1.(5�KDV�WKH�IROORZLQJ�UHVWULFWLRQV�

�� 7KH�VL]H�RI�WKH�PHPRU\�LPDJH�SURJUDP�LV�OLPLWHG�E\�WKH�QXPEHU�RI�IUDPHV�DYDLODEOH�IRU�ZRUN
DUHDV�DQG�WKH�QXPEHU�RI�'()V� LQ�WKH�SURJUDP��7KH�QXPEHU�RI� IUDPHV�DYDLODEOH� LV����WR���
GHSHQGLQJ�XSRQ�WKH�RSWLRQV�VSHFLILHG��$W�OHDVW�RQH�IUDPH�LV�DOZD\V�DOORFDWHG�WR�WKH�5()�'()�WDEOH
DQG�IRU�HYHU\�����'()V��DIWHU�WKH�ILUVW������DQRWKHU�IUDPH�LV�DOORFDWHG��7KH�UHVXOWLQJ�PHPRU\
LPDJH�SURJUDP�FDQ�KDYH�FRGH�RU�GDWD�ORDGHG�LQ�XS�WR����RI�WKH��.�EORFNV�RI�PHPRU\�LQ�WKH���.
DGGUHVV� VSDFH�RI� WKH�7,�����$��1RWH� WKDW� WKLV�GRHV�QRW�PHDQ� WKDW� WKH�PD[LPXP�VL]H�RI� WKH
SURJUDP�LV�QHFHVVDULO\�OLPLWHG�WR�WKH�VL]H�RI�WKH�ZRUN�DUHD��)RU�H[DPSOH��LI�D�SURJUDP�KDV�D�ZRUN
DUHD��LH��%66��WKDW�VSDQV�D�ZKROH��.�EORFN��WKHQ�WKDW��.�EORFN�KDV�QR�GDWD�RU�FRGH�ORDGHG�LQWR�LW
DQG�LV�QRW�FRXQWHG�

�� 2QO\�WKH�IROORZLQJ�WDJV�LQ�D�WDJJHG�REMHFW�FDQ�EH�SURFHVVHG�

!�� FRPSUHVVHG�REMHFW�EHJLQ
� XQFRPSUHVVHG�REMHFW�EHJLQ
� DEVROXWH�SURJUDP�HQWU\�SRLQW
� UHORFDWDEOH�SURJUDP�HQWU\�SRLQW
� 5()�LQ�UHORFDWDEOH�FRGH
� 5()�LQ�DEVROXWH�FRGH
� '()�UHORFDWDEOH
� '()�DEVROXWH
� FKHFNVXP
� FKHFNVXP�LJQRUH
� ORDG�DGGUHVV�DEVROXWH
$ ORDG�DGGUHVV�UHORFDWDEOH
% DEVROXWH�GDWD
& UHORFDWDEOH�GDWD
) HQG�RI�UHFRUG

1RWH�WKDW�WKH�FKHFNVXP��WDJ����LV�DOZD\V�LJQRUHG��7KH�7,�$VVHPEOHU�FDQ�SURGXFH�RWKHU�WDJV�GXH�WR�'25*�
36(*��'6(*�DQG�&6(*�VWDWHPHQWV��EXW�VLQFH�WKHVH�DUH�QRW�GRFXPHQWHG�WKH\�FDQQRW�EH�SURFHVVHG�



7(;$6�,167580(176
+20(�&20387(5

1016

/,1.(5�,1387

7KH�/,1.(5�KDV�WKUHH�W\SHV�RI�LQSXW�ILOH��)LUVW��D�FRQWURO�ILOH�ZKLFK�LV�WKH�RQO\�UHTXLUHG�LQSXW��7KH
FRQWURO�ILOH�FRQWDLQV�/,1.(5�FRQWURO�VWDWHPHQWV�DQG�RU�WDJJHG�REMHFW�PRGXOHV��7KH�FRQWURO�ILOH�PD\�EH
HLWKHU�9$5,$%/(�RU�),;('�ZLWK�D�UHFRUG�OHQJWK�RI�����7DJJHG�REMHFW�PRGXOHV�LQ�WKH�FRQWURO�ILOH�EHJLQ
ZLWK�WKH�WDJ�����RU�WDJ�!���UHFRUG�DQG�HQG�ZLWK�WKH�FRORQ�UHFRUG�DV�LV�XVXDO�IRU�REMHFW�PRGXOHV�

6HFRQG��WDJJHG�REMHFW�ILOHV��$�WDJJHG�REMHFW�ILOH�LV�WKH�QRUPDO�RXWSXW�IURP�DQ�DVVHPEO\��,W�HQGV�ZLWK�D
UHFRUG�ZLWK�D�FRORQ�LQ�FROXPQ����7ZR�RU�PRUH�WDJJHG�REMHFW�PRGXOHV�FDQ�EH�FRPELQHG�LQWR�RQH�ILOH
SURYLGHG�WKDW�DOO�EXW�WKH�ODVW�FRORQ�UHFRUG�DUH�GHOHWHG��7DJJHG�REMHFW�ILOHV�PXVW�EH�),;('����

7KLUG��OLEUDU\�ILOHV��/LEUDU\�ILOHV�DUH�VHDUFKHG�WR�UHVROYH�5()V��2QO\�WKH�PRGXOHV�UHTXLUHG�DUH�SURFHVVHG�
(DFK�WDJJHG�REMHFW�PRGXOH�LQ�WKH�OLEUDU\�EHJLQV�ZLWK�RQH�RU�PRUH�VSHFLDO�KHDGHU�UHFRUGV�DQG�LV�WHUPLQDWHG
YLD�WKH�XVXDO�FRORQ�UHFRUG��7KH�KHDGHU�UHFRUGV�DUH�LGHQWLILHG�E\�D�SHULRG�LQ�FROXPQ����%HJLQQLQJ�LQ�FROXPQ
��RI�WKH�KHDGHU�UHFRUG�LV�D�OLVW�RI�WKH�QDPHV�WKDW�FDQ�EH�UHVROYHG�E\�WKH�PRGXOH��7KH�OLVW�FRQWDLQV���WR��
FKDUDFWHU�QDPHV�VHSDUDWHG�E\�FRPPDV�ZLWK�QR�LQWHUYHQLQJ�EODQNV��WKH�ILUVW�EODQN�VWRSV�WKH�VFDQ�RI�WKH
KHDGHU�UHFRUG���$�QDPH�FDQ�QRW�EH�VWDUWHG�RQ�RQH�KHDGHU�UHFRUG�DQG�FRQWLQXHG�RQWR�WKH�QH[W��/LEUDU\�ILOHV
DUH�DOZD\V�),;('����

%XLOGLQJ�D�/LEUDU\

,I�WKH�OLEUDU\�LV�JRLQJ�WR�FRQWDLQ�RQO\�XQFRPSUHVVHG�REMHFW�WKHQ�HLWKHU�WKH�(�$�RU�7,�:ULWHU�HGLWRUV�FDQ
EH�XVHG�WR�SXW�KHDGHU�DQG�REMHFW�UHFRUGV�WRJHWKHU�LQ�WKH�OLEUDU\�IRUP��5HPHPEHU�WR�VDYH�WKH�OLEUDU\�DV
),;('������+,17��,Q�7,�:ULWHU�HGLWRU�XVH�3)�WKHQ��)�'6.��/,%1$0(���

127$7,21

7KURXJKRXW�WKH�UHPDLQGHU�RI�WKLV�GRFXPHQW��ZH�ZLOO�WDON�DV�WKRXJK�WKH�/,1.(5�ZHUH�DFWXDOO\�ORDGLQJ
WKH�REMHFW�SURJUDPV��7KH�/,1.(5�GRHV�QRW�DFWXDOO\�ORDG�WKH�SURJUDPV��LW�EXLOGV�D�PHPRU\�LPDJH�ILOH�WKDW
PXVW�EH�ORDGHG�E\�VRPH�RWKHU�PHDQV��LH��2SWLRQ���RI�(�$��2SWLRQ���RI�7,�:ULWHU���6SHDNLQJ�RI�WKH�/,1.(5
LV�WKLV�ZD\�PDNHV�LW�HDVLHU�WR�GHVFULEH�DQG�WR�XQGHUVWDQG�WKH�IXQFWLRQV�RI�WKH�YDULRXV�FRQWURO�VWDWHPHQWV�



The Cyc: Boston Computer Society Software Library

1017

Disk 77. Contents of file LNKDOC2

/,1.(5�(;35(66,216

,Q�WKH�GHVFULSWLRQV�RI�WKH�/,1.(5�FRQWURO�VWDWHPHQWV��JLYHQ�EHORZ��WKH�WHUP��OLQNHU�H[SUHVVLRQ��ZLOO�EH
XVHG��$�OLQNHU�H[SUHVVLRQ�LV�D�VHULHV�RI�DULWKPHWLF�RSHUDWLRQV�RQ�V\PEROV�DQG�RU�FRQVWDQWV��7KH�RSHUDWLRQV�
���DGGLWLRQ������VXEWUDFWLRQ�����PXOWLSOLFDWLRQ��DQG����GLYLVLRQ��DUH�SHUIRUPHG�LQ�D�VWULFW�OHIW�WR�ULJKW
VHTXHQFH��$�V\PERO�XVHG�LQ�DQ�H[SUHVVLRQ�PXVW�EH�WKH�OLQNHU�RULJLQ�V\PERO�������RU�PXVW�KDYH�EHHQ
SUHYLRXVO\�GHILQHG�E\�DSSHDULQJ�DV�D�'()�LQ�DQ�REMHFW�PRGXOH�RU�DV�WKH�VHFRQG�RSHUDQG�RI�DQ�25,*,1�RU
(48�VWDWHPHQW��7KH�YDOXH�RI�D�V\PERO�LV�WKH�DGGUHVV�DW�ZKLFK�WKH�V\PERO�LV�ORDGHG��&RQVWDQWV�PD\�EH
ZULWWHQ�DV�GHFLPDO�QXPEHUV�������DV�KH[DGHFLPDO�QXPEHUV��!�$��RU�DV�FKDUDFWHU�VWULQJV��
+=
��

/,1.(5�25,*,1

7KH�/,1.(5�PDLQWDLQV�DQ��RULJLQ��ZKLFK�UHSUHVHQWV�WKH�ORFDWLRQ�LQ�PHPRU\�MXVW�SDVW�ZKHUH�WKH�SUHYLRXV
UHORFDWDEOH�REMHFW�PRGXOH�ZDV�ORDGHG��RU�UHSUHVHQWV�WKH�YDOXH�DVVLJQHG�E\�DQ�25,*,1�VWDWHPHQW��7KH
OLQNHU�RULJLQ�LV�DOZD\V�PDLQWDLQHG�RQ�D�ZRUG�ERXQGDU\��L�H��WKH�DGGUHVV�LV�DOZD\V�HYHQ���7KH�V\PERO����
UHSUHVHQWV�WKLV�YDOXH�LQ�OLQNHU�H[SUHVVLRQV��/RDGLQJ�DEVROXWH�REMHFW�FRGH�KDV�QR�HIIHFW�RQ�WKH�OLQNHU�RULJLQ�

/,1.(5�&21752/�67$7(0(176

/,1.(5�FRQWURO�VWDWHPHQWV�DUH�XVHG�WR�FRQWURO�WKH�YDULRXV�IXQFWLRQV�RI�WKH�/,1.(5��7KH\�DUH�HQWHUHG
LQWR�D�FRQWURO�ILOH�YLD�DQ�HGLWRU��HLWKHU�WKH�7,�:ULWHU�RU�(�$�HGLWRU�ZLOO�GR���&RQWURO�VWDWHPHQWV�DUH�ZULWWHQ
EHJLQQLQJ�LQ�FROXPQ���DV�D�FRQWURO�ZRUG�IROORZHG�E\�RQH�RU�PRUH�RSHUDQGV�DQG�WKHQ�RSWLRQDOO\�IROORZHG
E\�FRPPHQWV��7KH\�DUH�VLPLODU�WR�DQ�DVVHPEOHU�ODQJXDJH�VWDWHPHQW�H[FHSW�WKDW�WKHUH�LV�QR�ODEHO�ILHOG��7KH
RSHUDQGV�DUH�VHSDUDWHG�IURP�WKH�FRQWURO�ZRUG�E\�RQH�RU�PRUH�EODQNV��7KH�RSHUDQGV�DUH�VHSDUDWHG�E\
FRPPDV��7KH� FRPPHQWV� DUH� VHSDUDWHG� IURP� WKH� RSHUDQG� ILHOG� E\� RQH� RU�PRUH� EODQNV�� ,Q� DGGLWLRQ�
FRPPHQW� OLQHV� ZKLFK� EHJLQ� ZLWK� DQ� DVWHULVN� LQ� FROXPQ� �� PD\� EH� HQWHUHG�� ,Q� DGGLWLRQ� WR� FRQWURO
VWDWHPHQWV��WKH�FRQWURO�ILOH�PD\�FRQWDLQ�WDJJHG�REMHFW�PRGXOHV�

(;$03/(

*      THIS IS A COMMENT LINE
LOAD DSK1.OBJ1        MAIN PROGRAM
LOAD DSK1.SUB1        SUBROUTINE
LOAD DSK1.SUB2        SUBROUTINE
| |      |               |
| |      |               Comment
| |      Operand
| Control Word
Column 1
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7KH�/2$'�6WDWHPHQW

7KH�/2$'�FRQWURO�VWDWHPHQW�GLUHFWV�WKH�/,1.(5�WR�ORDG�WDJJHG�REMHFW�PRGXOHV�IURP�D�QDPHG�ILOH��7KH
ORDG�VWDWHPHQW�KDV�D�VLQJOH�RSHUDQG��WKH�QDPH�RI�WKH�ILOH�WR�EH�ORDGHG��7KH�ILOH�QDPH�LV�JLYHQ�LQ�WKH�XVXDO
ZD\�H[FHSW�WKDW�WKH�GLVN�QXPEHU�PD\�EH�VSHFLILHG�DV�DQ�DVWHULVN�WR�LQGLFDWH�WKH�VDPH�GULYH�DV�WKH�FRQWURO
ILOH��$�/2$'�VWDWHPHQW�LV�HTXLYDOHQW�WR�SODFLQJ�WKH�DFWXDO�WDJJHG�REMHFW�PRGXOHV�LQWR�WKH�FRQWURO�ILOH�

([DPSOHV

LOAD DSK1.OBJECT1
LOAD DSK2.OBJECT2
LOAD DSK*.OBJECT3     SAME DISK AS
CONTROL FILE
LOAD DSK.DISKNAME.OBJECT4

7KH�'()V�IURP�WKH�WDJJHG�REMHFW�PRGXOHV�DUH�HQWHUHG�LQWR�WKH�/,1.(5
V�GLFWLRQDU\�DQG�PD\�EH�XVHG�LQ
H[SUHVVLRQV�LQ�IROORZLQJ�/,1.(5�FRQWURO�VWDWHPHQWV�

,I�WKH��)��RSWLRQ�ZDV�VSHFLILHG��/,1.(5�ZLOO�GLVSOD\�LQIRUPDWLRQ�DERXW�WKH�REMHFW�PRGXOHV�ORDGHG�LQ�WKH
OLVWLQJ��7KH�LQIRUPDWLRQ�FRQVLVWV�RI�D�OLQH�JLYLQJ�WKH�W\SH�RI�REMHFW��FRPSUHVVHG��XQFRPSUHVVHG��UHORFDWDEOH
RU�DEVROXWH��WKH�VL]H�DQG�DGGUHVV�ZKHUH�D�UHORFDWDEOH�PRGXOH�LV�ORDGHG��DQG�WKH�,'7�GDWD�WKDW�ZDV�VSHFLILHG
DW�DVVHPEO\�WLPH��$�OLQH�ZLOO�EH�SULQWHG�IRU�HDFK�'()�LQ�WKH�PRGXOH�JLYLQJ�LWV�ORDGHG�PHPRU\�DGGUHVV��DQG
D�OLQH�ZLOO�EH�SULQWHG�QDPLQJ�HDFK�5()�LQ�WKH�PRGXOH��7KH�FRORQ�UHFRUG��ZKLFK�XVXDOO\�LGHQWLILHV�WKH
DVVHPEOHU�ZKLFK�SURGXFHG�WKH�REMHFW�PRGXOH�ZLOO�DOVR�EH�SULQWHG�

7KH�/,%5$5<�6WDWHPHQW

7KH�/,%5$5<�FRQWURO�VWDWHPHQW�GLUHFWV�WKH�/,1.(5�WR�VHDUFK�WKH�QDPHG�OLEUDU\�ILOH�IRU�DQ\�WDJJHG
REMHFW�PRGXOHV�WKDW�FRQWDLQ�'()V�IRU�DQ\�FXUUHQWO\�XQUHVROYHG�5()V��1RWH�WKDW�RQO\�5()V�WKDW�DUH
FXUUHQWO\�XQUHVROYHG�ZLOO�EH�VHDUFKHG�IRU��,I�RWKHU�WDJJHG�REMHFW�PRGXOHV�DUH�ORDGHG�DIWHU�WKH�/,%5$5<
VWDWHPHQW�KDV�EHHQ�SURFHVVHG�WKDW�FRQWDLQ�QHZ�5()V��WKHVH�QHZ�5()V�ZLOO�UHPDLQ�XQUHVROYHG�XQOHVV�WKH\
DUH� UHVROYHG� IURP� DGGLWLRQDO� WDJJHG� REMHFW�PRGXOHV� RU� RWKHU� /,%5$5<� VHDUFKHV�� 8VXDOO\� WKHQ� WKH
/,%5$5<�VWDWHPHQW�ZLOO�IROORZ�WKH�/2$'�VWDWHPHQWV�LQ�D�FRQWURO�ILOH��7KH�ILOH�QDPH�LV�JLYHQ�LQ�WKH�XVXDO
ZD\�H[FHSW�WKDW�WKH�GLVN�QXPEHU�PD\�EH�VSHFLILHG�DV�DQ�DVWHULVN�WR�LQGLFDWH�WKH�VDPH�GULYH�DV�WKH�FRQWURO
ILOH�

([DPSOHV

LIBRARY DSK1.RAGLIB
LIBRARY DSK.DISKNAME.FILE
LIBRARY DSK*.LIB

1RWH�WKDW�RQH�ILQDO�OLEUDU\�VHDUFK�PD\�EH�GRQH�DIWHU�WKH�FRQWURO�ILOH�KDV�EHHQ�SURFHVVHG��7KH�OLEUDU\
VHDUFKHG�LV�WKH�RQH�VSHFLILHG�YLD�WKH�/,1.(5�LQLWLDO�PHQX�
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7KH�(175<�6WDWHPHQW

7KH�(175<�FRQWURO�VWDWHPHQW�LV�XVHG�WR�VSHFLI\�WKH�HQWU\�SRLQW�RI�WKH�PHPRU\�LPDJH�SURJUDP��7KLV�LV
WKH�SRLQW�DW�ZKLFK�H[HFXWLRQ�EHJLQV�ZKHQ�WKH�PHPRU\�LPDJH�LV�DFWXDOO\�ORDGHG��7KH�(175<�VWDWHPHQW
KDV�D�VLQJOH�RSHUDQG��D�OLQNHU�H[SUHVVLRQ�WKDW�VSHFLILHV�WKH�HQWU\�DGGUHVV�

7KH�(175<�VWDWHPHQW�LV�RSWLRQDO��7KH�HQWU\�SRLQW�IRU�WKH�SURJUDP�LV�GHWHUPLQHG�E\�WKH�/,1.(5�DV
IROORZV��LQ�ORZHVW�WR�KLJKHVW�SULRULW\�RUGHU��

�� (QWU\�DW�WKH�ILUVW�E\WH�ORDGHG�
�� (QWU\�DV�VSHFLILHG�YLD�WKH�ILUVW�WDJ���RU�WDJ���ILHOG�SURFHVVHG��D�WDJ���RU�WDJ���LV�JHQHUDWHG�ZKHQ�D

V\PERO�LV�QDPHG�RQ�WKH�DVVHPEOHU�(1'�VWDWHPHQW��
�� (QWU\�DV�VSHFLILHG�YLD�WKH�(175<�FRQWURO�VWDWHPHQW�

1RWH�WKDW�PHPRU\�LPDJH�SURJUDPV��E\�GHILQLWLRQ��EHJLQ�H[HFXWLRQ�DW�WKH�ILUVW�E\WH�RI�WKH�ILUVW�VHJPHQW�
/,1.(5�ZLOO�LQVXUH�WKDW�WKLV�LV�WKH�FDVH�E\�SURGXFLQJ���RU�PRUH�VHJPHQWV�LI�QHFHVVDU\�

([DPSOHV

ENTRY SFIRST
ENTRY BEGIN
ENTRY BEGIN+>100

7KH�%/2&.�6WDWHPHQW

7KH�%/2&.�FRQWURO�VWDWHPHQW�LV�XVHG�WR�VSHFLI\�EORFNV�RI�PHPRU\�WR�EH�XVHG�IRU�DXWRPDWLF�ORDGLQJ�RI
UHORFDWDEOH�WDJJHG�REMHFW���$EVROXWH�WDJJHG�REMHFW�LV��RI�FRXUVH��ORDGHG�ZKHUH�LW�PXVW�EH���7KH�%/2&.
VWDWHPHQW�KDV�WKUHH�RSHUDQGV��WKH�EORFN�QXPEHU��WKH�DGGUHVV�RI�WKH�EHJLQQLQJ�RI�WKH�EORFN�DQG�WKH�VL]H
LQ� E\WHV� RI� WKH� EORFN��$OO� WKUHH� RSHUDQGV�PD\� EH� OLQNHU� H[SUHVVLRQV� �DOWKRXJK� WKH\�ZLOO� XVXDOO\� EH
FRQVWDQWV���7KH�EORFN�DGGUHVV�LV�DGMXVWHG�XSZDUGV�WR�D�ZRUG�ERXQGDU\�LI�QHFHVVDU\��7KH�/,1.(5�FDQ
KDQGOH�IRXU�EORFNV�RI�PHPRU\�VR�WKDW�WKH�EORFN�QXPEHU��ILUVW�RSHUDQG��PXVW�EH�LQ�WKH�UDQJH���WR���

7KH�/,1.(5�ORDGV�WDJJHG�REMHFW�LQWR�WKH�EORFNV�RI�PHPRU\�LQ�D�ZD\�DQDORJRXV�WR�WKH�ZD\�WKH�(�$�RU
0LQL�0HPRU\�ORDGV�WDJJHG�REMHFW��,W�VHDUFKHV�WKH�PHPRU\�EORFNV�LQ�RUGHU�WR�ILQG�VSDFH�WR�ORDG�WKH�REMHFW
PRGXOHV��2UGLQDULO\��WKH�%/2&.�VWDWHPHQWV�ZLOO�SUHFHGH�WKH�/2$'�VWDWHPHQWV�LQ�WKH�/,1.(5�FRQWURO
ILOH��1RWH�WKDW�LI�EORFNV�DUH�UHVSHFLILHG�RU�LI�WZR�%/2&.�VWDWHPHQWV�VSHFLI\�WKH�VDPH�RU�RYHUODSSLQJ
PHPRU\�EORFNV�REMHFW�PRGXOHV�FRXOG�EH�ORDGHG�RYHU�WRS�RI�SUHYLRXVO\�ORDGHG�PRGXOHV�

([DPSOHV

BLOCK 1,>A000,>6000   (HIGH MEMORY)
BLOCK 2,>2000,>2000   (LOW MEMORY)
BLOCK 3,>6000,0       (CARTRIDGE RAM
BLOCK 4,>4000,0       (DSR RAM)
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7KH�DERYH�H[DPSOHV�DUH�WKH�EORFN�GHILQLWLRQV�WKDW�WKH�/,1.(5�KDV�ZKHQ�LW�EHJLQV�H[HFXWLQJ��1RWH�WKDW
EORFNV���DQG���KDYH�D�OHQJWK�RI�]HUR�VR�WKDW�QRWKLQJ�ZLOO�EH�ORDGHG�LQ�WKHVH�EORFNV�

7KH�(48�6WDWHPHQW

7KH�(48�VWDWHPHQW�LV�XVHG�WR�GHILQH�WKH�YDOXH�IRU�D�V\PERO��7KH�(48�VWDWHPHQW�KDV�WZR�RSHUDQGV��7KH
ILUVW�LV�D�OLQNHU�H[SUHVVLRQ�WKDW�VSHFLILHV�WKH�YDOXH�WR�EH�DVVLJQHG�WR�WKH�V\PERO�WKDW�LV�WKH�VHFRQG�RSHUDQG�

(48�VWDWHPHQWV�LQ�WKH�FRQWURO�ILOH�FRXOG�EH�XVHG�WR�GHILQH�V\PEROV�IRU�5()V�WKDW�ZRXOG�RWKHUZLVH�UHPDLQ
XQUHVROYHG��)RU�H[DPSOH��VXSSRVH�\RX�KDYH�D�UHORFDWDEOH�REMHFW�SURJUDP�WKDW�KDV�5()V�WR�WKH�VWDQGDUG
URXWLQHV�90%5�DQG�90%:��)XUWKHU�VXSSRVH�\RX�ZDQW�WKH�SURJUDP�WR�H[HFXWH�LQ�WKH�([WHQGHG�%$6,&
HQYLURQPHQW�XVLQJ�;%
V�URXWLQHV�LQ�ORZ�PHPRU\��7KH�FRQWURO�ILOH�FRXOG�EH�FRGHG�DV�VKRZQ�EHORZ�

EQU >2024,VMBW    DEFINE XB'S VMBW
EQU >202C,VMBR    DEFINE XB'S VMBR
LOAD DSK1.OBJECT     THE PROGRAM

7KH�25,*,1�6WDWHPHQW

7KH�25,*,1�FRQWURO�VWDWHPHQW�LV�XVHG�WR�VSHFLI\�WKH�ORFDWLRQ�LQ�PHPRU\�IRU�WKH�QH[W�UHORFDWDEOH�WDJJHG
REMHFW�PRGXOH�WR�EH�ORDGHG��7KH�25,*,1�VWDWHPHQW�FDQFHOV�/,1.(5
V�DXWRPDWLF�RU�VHPL�DXWRPDWLF�PRGH�
2QFH�DQ�25,*,1�VWDWHPHQW�KDV�EHHQ�XVHG��WKH�/,1.(5�QR�ORQJHU�VHDUFKHV�WKH�PHPRU\�EORFNV�IRU�DUHDV
WR�ORDG�WKH�REMHFW�PRGXOHV��$OO�PRGXOHV�DUH�VLPSO\�ORDGHG�VHTXHQWLDOO\�IURP�WKH�VSHFLILHG�RULJLQ�XQOHVV
DQRWKHU�25,*,1�VWDWHPHQW�LV�HQFRXQWHUHG�

7KH�25,*,1�VWDWHPHQW�KDV�WZR�RSHUDQGV��7KH�ILUVW�LV�D�OLQNHU�H[SUHVVLRQ�WKDW�VSHFLILHV�WKH�PHPRU\
ORFDWLRQ��7KLV� ORFDWLRQ� LV�DGMXVWHG�XSZDUGV�WR�D�ZRUG�ERXQGDU\� LI�QHFHVVDU\��7KH�VHFRQG�RSHUDQG�LV
RSWLRQDO��LI�VSHFLILHG�LW�PXVW�EH�D���WR���FKDUDFWHU�QDPH��7KLV�QDPH�LV�SODFHG�LQ�WKH�/,1.(5
V�GLFWLRQDU\
MXVW�DV�'()V�IURP�REMHFW�PRGXOHV�DUH��7KH�YDOXH�DVVLJQHG�WR�WKH�V\PERO�LV�WKH�YDOXH�RI�WKH�ILUVW�RSHUDQG�
7KH�V\PERO�FDQ�EH�XVHG�WR�UHVROYH�5()V�

([DPSOHV

ORIGIN >A000
ORIGIN >2000,LOW    DEFINE SYMBOL "LOW"
ORIGIN LOW+>1000    ORIGIN WILL BE
>3000

,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�RQFH�DQ�25,*,1�VWDWHPHQW�LV�XVHG��UHORFDWDEOH�REMHFW�PRGXOHV�DUH
ORDGHG�VHTXHQWLDOO\�LQ�WKH�7,�����$���.�DGGUHVV�VSDFH��ZUDSSLQJ�IURP�!))))�WR�!�����LI�QHFHVVDU\���$V
ZLWK�WKH�%/2&.�VWDWHPHQW��LW�LV�SRVVLEOH�ZLWK�WKH�25,*,1�VWDWHPHQW�WR�FDXVH�/,1.(5�WR�ORDG�RQH�REMHFW
PRGXOH�RYHU�WKH�WRS�RI�DQRWKHU��<RX�DUH�LQ�FRPSOHWH�FRQWURO�DQG�PXVW�H[HUFLVH�WKDW�FRQWURO��/,1.(5
DVVXPHV�\RX�NQRZ�ZKDW�\RX�DUH�GRLQJ��$Q�25,*,1�VWDWHPHQW�FRXOG�SUHFHGH�HDFK�/2$'�VWDWHPHQW�WKXV
JLYLQJ�\RX�FRPSOHWH�FRQWURO�RI�ZKHUH�HDFK�PRGXOH�LV�ORDGHG�
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$EVROXWH� REMHFW� PRGXOHV� RU� VHFWLRQV� RI� PRGXOHV� ZKLFK� DUH� DEVROXWH� DUH� QRW� DIIHFWHG� E\� 25,*,1
VWDWHPHQWV��7KH\�DUH�DOZD\V�ORDGHG�DW�WKH�ORFDWLRQ�VSHFLILHG�LQ�WKH�REMHFW�PRGXOH�

7KH�3$7&+�6WDWHPHQW

7KH� 3$7&+� FRQWURO� VWDWHPHQW� FDQ� EH� XVHG� WR�PDNH� SDWFKHV� WR� WKH� ORDGHG� SURJUDP�� 7KH� 3$7&+
VWDWHPHQW�KDV�WZR�RSHUDQGV��7KH�ILUVW�LV�WKH�ORFDWLRQ�WR�EH�SDWFKHG�VSHFLILHG�DV�D�OLQNHU�H[SUHVVLRQ��7KH
VHFRQG�RSHUDQG�LV�WKH�SDWFK�GDWD��7KH�SDWFK�GDWD�PD\�EH�VSHFLILHG�LQ�RQH�RI�WKUHH�ZD\V��DV�D��!��IROORZHG
E\�D�VWULQJ�RI�KH[DGHFLPDO�GLJLWV��DV�D�FKDUDFWHU�VWULQJ�LQ�VLQJOH�TXRWHV��RU�DV�D�OLQNHU�H[SUHVVLRQ��$OO
SDWFKLQJ�LV�GRQH�D�ZRUG��RU���E\WHV��DW�D�WLPH��LI�WKH�VSHFLILHG�SDWFK�GDWD�LV�OHVV�WKDQ�D�ZRUG�WKH�GDWD�LV
H[WHQGHG�E\�DGGLQJ�]HURV�WR�D�KH[DGHFLPDO�VWULQJ�DQG�D�E\WH�RI�!���WR�FKDUDFWHU�VWULQJV��7KH�OLQNHU
H[SUHVVLRQ�LV�WDNHQ�DV�D�ZRUG�YDOXH�

([DPSOHV

PATCH PGM1+>A00,>FF037AFF   HEXADECIMAL
PATCH
PATCH >A010,'TEXT'          CHARACTER
PATCH
PATCH 16+PGM2,PGM1+50       EXPR -
DATA PGM1+50
*
*      PATCH A BRANCH AT LOCATION >A000
TO
*      ROUTINE "MAIN"
PATCH >A000,>0460           BRANCH
INSTRUCTION
PATCH >A002,MAIN            ADDRESS OF
ROUTINE "MAIN"

,I�WKH��)��RSWLRQ�KDV�EHHQ�VHOHFWHG��/,1.(5�ZLOO�GLVSOD\�WKH�H[LVWLQJ�GDWD�LQ�WKH�OLVWLQJ�EHIRUH�SDWFKLQJ�
,W�LV�SRVVLEOH�WR�SDWFK�GDWD�LQWR�DUHDV�RI�PHPRU\�WKDW�GR�QRW�KDYH�DQ\�REMHFW�FRGH�ORDGHG�SUHYLRXVO\�
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7KH�9(5,)<�6WDWHPHQW

7KH�9(5,)<�FRQWURO�VWDWHPHQW�FDQ�EH�XVHG�WR�YHULI\�WKH�FRQWHQWV�RI�VRPH�ORDGHG�SDUW�RI�WKH�SURJUDP��,W
LV�RIWHQ�XVHIXO�WR�YHULI\�GDWD�EHIRUH�SDWFKLQJ�LW�VR�WKDW�\RX�DUH�VXUH�\RX�DUH�SDWFKLQJ�WKH�FRUUHFW�ORFDWLRQ�

7KH�9(5,)<�VWDWHPHQW�KDV�WZR�RSHUDQGV��7KH�ILUVW�LV�WKH�ORFDWLRQ�WR�EH�YHULILHG�VSHFLILHG�DV�D�OLQNHU
H[SUHVVLRQ��7KH�VHFRQG�RSHUDQG�LV�WKH�YHULI\�GDWD��7KH�YHULI\�GDWD�PD\�EH�VSHFLILHG�LQ�RQH�RI�WKUHH�ZD\V�
DV�D��!��IROORZHG�E\�D�VWULQJ�RI�KH[DGHFLPDO�GLJLWV��DV�D�FKDUDFWHU�VWULQJ�LQ�VLQJOH�TXRWHV��RU�DV�D�OLQNHU
H[SUHVVLRQ��$OO�YHULILFDWLRQ�LV�GRQH�D�ZRUG��RU���E\WHV��DW�D�WLPH��LI�WKH�VSHFLILHG�YHULI\�GDWD�LV�OHVV�WKDQ�D
ZRUG�WKH�GDWD�LV�H[WHQGHG�E\�DGGLQJ�]HURV�WR�D�KH[DGHFLPDO�VWULQJ�DQG�D�E\WH�RI�!���WR�FKDUDFWHU�VWULQJV�
7KH�OLQNHU�H[SUHVVLRQ�LV�WDNHQ�DV�D�ZRUG�YDOXH�

,I�WKH�GDWD�LQ�PHPRU\�LV�QRW�WKH�VDPH�DV�WKDW�VSHFLILHG��DQ�HUURU�LV�FDXVHG��,I�WKH��)��RSWLRQ�KDV�EHHQ
VHOHFWHG��/,1.(5�ZLOO�GLVSOD\�WKH�GDWD�LQ�PHPRU\�

([DPSOHV

VERIFY PGM+>100,>0A1B2C3D0000
VERIFY >20A8,'TEXT'
VERIFY PGM1+50,PGM2

0(025<�,0$*(�352*5$06

0HPRU\�LPDJH�SURJUDPV�DUH�MXVW�WKDW��7KH\�FRQVLVW�RI�WKH�H[DFW�FRQWHQWV�RI�PHPRU\�ZULWWHQ�WR�D�GLVN��$
PHPRU\� LPDJH�SURJUDP�PD\�EH�VSOLW� LQWR�WZR�RU�PRUH�VHJPHQWV�GHSHQGLQJ�XSRQ�WKH� OHQJWK�RI� WKH
SURJUDP��(DFK�RI�WKH�VHJPHQWV�LV�ZULWWHQ�WR�D�VHSDUDWH�GLVN�ILOH��2SWLRQ���RI�7,�:ULWHU�ZLOO�ORDG�D�VHJPHQW
ZLWK�D�PD[LPXP�VL]H�RI�!�����ZKLOH�2SWLRQ���RI�(GLWRU�$VVHPEOHU�ZLOO�ORDG�D�VHJPHQW�ZLWK�PD[LPXP
VL]H�RI�!�����E\WHV��/,1.(5�SURGXFHV�VHJPHQWV�ZLWK�D�PD[LPXP�OHQJWK�RI�!�))$��7KH�QDPH�RI�WKH�ILUVW
VHJPHQW�LV�VSHFLILHG�DQG�WKH�QDPHV�IRU�DOO�IROORZLQJ�VHJPHQWV�LV�GHULYHG�E\�DGGLQJ���WR�WKH�ODVW�E\WH�RI�WKH
QDPH�RI�WKH�SUHYLRXV�VHJPHQW��(DFK�PHPRU\�LPDJH�ILOH�KDV�D���ZRUG��RU���E\WHV��KHDGHU�WKDW�LQGLFDWHV�WR
D�ORDGHU�ZKHUH�LQ�PHPRU\�WR�ORDG�WKH�SURJUDP��7KH�KHDGHU�LV�

:25'�� )ODJ�ZRUG�ZKLFK�LV�HLWKHU�!))))�WR�LQGLFDWH�WKDW�WKH�SURJUDP�FRQVLVWV�RI�DW�OHDVW�RQH
PRUH�VHJPHQW�DIWHU�WKLV�RQH��RU�LV�!�����ZKLFK�LQGLFDWHV�WKDW�WKLV�LV�WKH�ODVW�VHJPHQW�RI
WKH�SURJUDP�

:25'�� /HQJWK�RI�FRGH�LQ�WKLV�VHJPHQW�LQ�E\WHV��1RWH�WKDW�WKH�OHQJWK�RI�WKH�VHJPHQW�RQ�GLVN�LV��
E\WHV�PRUH�WR�LQFOXGH�WKH���E\WHV�RI�KHDGHU�LQIRUPDWLRQ�

:25'�� $GGUHVV�DW�ZKLFK�WKLV�VHJPHQW�LV�WR�EH�ORDGHG�
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127(�WKDW�WKH�OHQJWK�RI�WKH�PHPRU\�LPDJH�SURJUDP�PD\�QRW�EH�WKH�VDPH�DV�WKH�OHQJWK�RI�WKH�WDJJHG
REMHFW�SURJUDP��7KLV�FDQ�EH�FDXVHG�E\�D�ZRUN�DUHD�WKDW�KDV�QR�FRGH�RU�GDWD�ORDGHG�LQWR�LW�RFFXUULQJ�DW�WKH
HQG�RI�WKH�SURJUDP��/,1.(5�ZLOO�QRW�ZDVWH�GLVN�VSDFH�ZULWLQJ�RXW�DQ�DUHD�WKDW�\RX�KDYH�QRW�ILOOHG�ZLWK
FRGH�RU�GDWD��,Q�IDFW��LI�\RXU�SURJUDP�FRQWDLQV�DUHDV�LQVLGH�WKH�SURJUDP�WKDW�DUH�XQXVHG�DQG�ZKLFK�H[FHHG
����E\WHV�LQ�VL]H�/,1.(5�ZLOO�EUHDN�WKH�SURJUDP�DW�WKDW�SRLQW�DQG�FUHDWH�WZR�VHSDUDWH�VHJPHQWV��7KH
����E\WHV�LV�WKH�RYHUKHDG�IRU�FUHDWLQJ�DQRWKHU�ILOH�³���VHFWRU�IRU�WKH�GLVN�FDWDORJ����VHFWRU�PLQLPXP�IRU
D�ILOH�DQG���E\WHV�RI�KHDGHU�LQIRUPDWLRQ�SHU�ILOH�

#68%5287,1(�/,%5$5<

2Q�WKH�/,1.(5�GLVWULEXWLRQ�GLVN�LV�D�/,1.(5�OLEUDU\�ZLWK�QDPH��5$*/,%��FRQWDLQLQJ�WKH�IROORZLQJ
URXWLQHV�

'65/1. 'HYLFH�6HUYLFH�5RXWLQH�/LQN
*3//1. *3/�6XEURXWLQH�/LQN
.6&$1 .H\ERDUG�6FDQ
90%5 9'3�0XOWL�%\WH�5HDG
90%: 9'3�0XOWL�%\WH�:ULWH
96%5 9'3�6LQJOH�%\WH�5HDG
96%: 9'3�6LQJOH�%\WH�:ULWH
9:75 9'3�:ULWH�7R�5HJLVWHU

:KLFK�SHUIRUP�WKH�VDPH�IXQFWLRQV�DV�WKH�URXWLQHV�GHVFULEHG�LQ�WKH�(GLWRU�$VVHPEOHU�RU�0LQL�0HPRU\
PDQXDOV��7KH�URXWLQHV�DUH�DOO�VHSDUDWH�VR�WKDW�ZKHQ�WKH�OLEUDU\�LV�VHDUFKHG�E\�/,1.(5�RQO\�WKRVH�XVHG
ZLOO�EH�ORDGHG��7KHVH�URXWLQHV��LQ�SDUWLFXODU�*3//1.��ZLOO�ZRUN�QR�PDWWHU�ZKLFK�FDUWULGJH�LV�XVHG�WR�ORDG
WKH�PHPRU\�LPDJH�SURJUDP��7KH\�DUH�DOO�UHORFDWDEOH�REMHFW�PRGXOHV��DQG�DUH�QRW�QHFHVVDULO\�ORDGHG�LQWR
ORZ�PHPRU\�DV�WKH\�DUH�E\�(�$�

1RWH�DOVR��WKDW�WKH�LQIRUPDWLRQ�DERXW�WKH�'65�URXWLQH�OHIW�LQ�PHPRU\�E\�WKH�(�$�DQG�00�'65/1.
URXWLQHV�LV�QRW�OHIW�E\�WKH�OLEUDU\�'65/1.�
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Disk 77. Contents of file LNKDOC3

(;$03/(6

7KH�IROORZLQJ�H[DPSOHV�VKRZ�VRPH�W\SLFDO�XVHV�RI�WKH�/,1.(5��,Q�HDFK�FDVH��D�VLWXDWLRQ�LV�VHW�XS�WKHQ
WKH�/,1.(5�FRQWURO�ILOH�DQG�WKH�/,1.(5�SURPSWV�DUH�VKRZQ��,Q�WKH�GHVLJQ�DQG�FRGLQJ�RI�/,1.(5�HYHU\
HIIRUW�ZDV�PDGH��FRQVLGHULQJ�WKH�PHPRU\�DYDLODEOH��WR�NHHS�HYHU\WKLQJ�DV�JHQHUDO�DV�SRVVLEOH��%HFDXVH
RI�WKLV�WKH�/,1.(5�FDQ�GR�D�ORW�RI�XVHIXO�WKLQJV��DQG�SUREDEO\�D�ORW�RI�WKLQJV�WKDW�DUH�QRW�XVHIXO���7KH
H[DPSOHV�VKRZ�VRPH��QRUPDO��XVHV��:LWK�D�OLWWOH�WKRXJKW�DQG�SUDFWLFH�\RX�FDQ�VRRQ�GHYHORS�VRPH�WULFNV
WKDW�VHHP�XVHIXO�WR�\RX�

:KLOH�H[SHULPHQWLQJ�ZLWK�/,1.(5�\RX�VKRXOG�VHOHFW�DOO�WKH�RSWLRQV�VR�WKDW�D�OLVWLQJ�LV�SURGXFHG�VKRZLQJ
H[DFWO\�ZKDW�WKH�/,1.(5�GLG�ZLWK�\RXU�SURJUDP�

(;$03/(��

7KLV�LV�WKH�VLPSOHVW�FDVH��6XSSRVH�\RX�KDYH�D�VLQJOH�DVVHPEOHU�ODQJXDJH�SURJUDP�WKDW�LV�FRPSOHWH�DQG
UHTXLUHV�QR�VXEURXWLQHV��7KH�SURJUDP�LV�DVVHPEOHG��,�SUHIHU�WKH�5$*�62)7:$5(�0DFUR�$VVHPEOHU��LQWR
D�UHORFDWDEOH�WDJJHG�REMHFW�PRGXOH�LQWR�ILOH��'6.��(;$03/(��2���<RX�ZDQW�WR�PDNH�D�PHPRU\�LPDJH
SURJUDP�WKDW�ORDGV�LQWR�WKH�KLJK�PHPRU\�H[SDQVLRQ��L�H��DW�!$������7KH�PHPRU\�LPDJH�SURJUDP�LV�WR�EH
SODFHG�LQ�WKH�ILOH��'6.��352*5$0���

/,1.(5�&RQWURO�)LOH

7KH�REMHFW�ILOH�LV�WKH�FRQWURO�ILOH�LQ�WKLV�FDVH�

/,1.(5�3URPSWV

CONTROL: DSK1.EXAMPLE1/O
LIBRARY:
OUTPUT : DSK1.PROGRAM1
OPTIONS: ML
LINKER COMPLETED

7KH�UHTXHVWHG�PHPRU\�LPDJH�SURJUDP�LV�FUHDWHG�DQG�ZULWWHQ�WR�ILOH�'6.��352*5$0���$�PHPRU\�PDS
RI�WKH�SURJUDP�LV�SULQWHG�DORQJ�ZLWK�D�PHVVDJH�JLYLQJ�WKH�KHDGHU�LQIRUPDWLRQ�RI�WKH�PHPRU\�LPDJH�ILOH�

(;$03/(��

6XSSRVH�\RX�KDYH�D�VLQJOH�DVVHPEOHU�ODQJXDJH�SURJUDP�WKDW�KDV�5()V�WR�WKH�URXWLQHV�90%5�DQG�90%:
�IURP�WKH�OLEUDU\�VXSSOLHG�RQ�WKH�/,1.(5�GLVN���7KH�SURJUDP�LV�DVVHPEOHG�DV�D�UHORFDWDEOH�WDJJHG�REMHFW
PRGXOH�LQWR�ILOH��'6.��(;$03/(��2���<RX�ZDQW�WR�PDNH�D�PHPRU\�LPDJH�SURJUDP�WKDW�ORDGV�LQWR�WKH
KLJK� PHPRU\� H[SDQVLRQ� �L�H�� DW� !$������ 7KH� PHPRU\� LPDJH� SURJUDP� LV� WR� EH� SODFHG� LQ� WKH� ILOH
�'6.��352*5$0����<RX�ZDQW�D�OLVWLQJ�ZLWK�DOO�WKH�RSWLRQDO�GDWD�/,1.(5�FDQ�SURYLGH��6XSSRVH�DOVR
WKDW�\RX�KDYH�D�VLQJOH�GLVN�V\VWHP�
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/,1.(5�&RQWURO�)LOH

7KH�REMHFW�ILOH�LV�WKH�FRQWURO�ILOH�LQ�WKLV�FDVH�

/,1.(5�3URPSWV

CONTROL: DSK1.EXAMPLE2/O
LIBRARY: DSK1.RAGLIB
OUTPUT : DSK1.PROGRAM2
OPTIONS: MLFXP
INSERT LIBRARY DISK
PRESS ANY KEY TO CONTINUE
(You insert the LINKER disk and press a key)
INSERT OUTPUT DISK
PRESS ANY KEY TO CONTINUE
(You insert the disk on which you want the memory image program and press
a key)
LINKER COMPLETED

7KH�UHTXHVWHG�PHPRU\�LPDJH�SURJUDP�LV�FUHDWHG�DQG�ZULWWHQ�WR�ILOH�'6.��352*5$0���7KH�SULQWHG
OLVWLQJ�FRQWDLQV�IXOO�LQIRUPDWLRQ�DERXW�WKH�REMHFW�PRGXOHV�SURFHVVHG�DQG�WKH�PHPRU\�LPDJH�SURJUDP
SURGXFHG�

(;$03/(��

6XSSRVH�\RXU�SURJUDP�FRQVLVWV�RI�D�PDLQ�SURJUDP�DQG�WZR�VXEURXWLQHV�DOO�WKUHH�RI�ZKLFK�KDYH�EHHQ
VHSDUDWHO\�DVVHPEOHG�LQWR�ILOHV�'6.��0$,1��2��'6.��68%$��2�DQG�'6.��68%%��2��7KLV�SURJUDP�DOVR
KDV�5()V�WR�WKH�URXWLQHV�90%5�DQG�90%:��IURP�WKH�OLEUDU\�VXSSOLHG�RQ�WKH�/,1.(5�GLVN���<RX�ZDQW
WR�PDNH�D�PHPRU\� LPDJH�SURJUDP�WKDW� ORDGV� LQWR�WKH�KLJK�PHPRU\�H[SDQVLRQ��L�H��DW�!$������7KH
PHPRU\�LPDJH�SURJUDP�LV�WR�EH�SODFHG�LQ�WKH�ILOH��'6.��352*5$0����<RX�ZDQW�D�OLVWLQJ�ZLWK�DOO�WKH
RSWLRQDO�GDWD�/,1.(5�FDQ�SURYLGH�

/,1.(5�&RQWURO�)LOH��(;$03/(��/�

*
* CREATE PROGRAM 3
*
LOAD DSK2.MAIN3/O
LOAD DSK2.SUBA3/O
LOAD DSK2.SUBB3/O
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/,1.(5�3URPSWV

CONTROL: DSK2.EXAMPLE3/L
LIBRARY: DSK1.RAGLIB
OUTPUT : DSK2.PROGRAM3
OPTIONS: MLFX
LINKER COMPLETED

7KH�UHTXHVWHG�PHPRU\�LPDJH�SURJUDP�LV�FUHDWHG�DQG�ZULWWHQ�WR�ILOH�'6.��352*5$0���$�OLVWLQJ�LV
SULQWHG�VKRZLQJ�HYHU\WKLQJ�DERXW�WKH�OLQNHG�SURJUDP�

(;$03/(��

6XSSRVH�\RX�KDYH�D�VLQJOH�DVVHPEOHU�ODQJXDJH�SURJUDP�WKDW�KDV�5()V�WR�WKH�URXWLQHV�90%5�DQG�90%:
�IURP�WKH�OLEUDU\�VXSSOLHG�RQ�WKH�/,1.(5�GLVN���7KH�SURJUDP�LV�DVVHPEOHG�LQWR�D�UHORFDWDEOH�WDJJHG
REMHFW�PRGXOH�LQWR�ILOH��'6.��(;$03/(��2���<RX�ZDQW�WR�PDNH�D�PHPRU\�LPDJH�SURJUDP�WKDW�ORDGV�LQWR
WKH� ORZ�PHPRU\� H[SDQVLRQ� �L�H�� DW�!������� 7KH�PHPRU\� LPDJH� SURJUDP� LV� WR� EH� SODFHG� LQ� WKH� ILOH
�'6.��352*5$0����<RX�ZDQW�D�OLVWLQJ�ZLWK�DOO�WKH�RSWLRQDO�GDWD�/,1.(5�FDQ�SURYLGH��6XSSRVH�DOVR
WKDW�\RX�KDYH�D�VLQJOH�GLVN�V\VWHP�

,Q�WKLV�FDVH�\RX�QHHG�OLQNHU�FRQWURO�VWDWHPHQWV�EHFDXVH�\RX�ZDQW�\RXU�SURJUDP�ORDGHG�LQ�ORZ�PHPRU\�
6XSSRVH�\RX�KDYH� FUHDWHG�WKH�FRQWURO� ILOH�ZLWK�DQ�HGLWRU�RQ�WKH�VDPH�GLVN�DV�WKH�REMHFW� ILOH�QDPHG
�'6.��(;$03/(��/��

/,1.(5�&RQWURO�)LOH

* INTERCHANGE BLOCK 1 AND 2
* TO MAKE PROGRAM LOAD IN LOW MEMORY
FIRST
BLOCK 1,>2000,>2000    LOW MEMORY
BLOCK 2,>A000,>6000    HIGH MEMORY
LOAD DSK*.EXAMPLE4/O

/,1.(5�3URPSWV

CONTROL: DSK1.EXAMPLE4/L
LIBRARY: DSK1.RAGLIB
OUTPUT : DSK1.PROGRAM4
OPTIONS: MLFXP
INSERT LIBRARY DISK
PRESS ANY KEY TO CONTINUE
(You insert the LINKER disk and press a key)
INSERT OUTPUT DISK
PRESS ANY KEY TO CONTINUE
(You insert the disk on which you want the memory image program and press
a key)
LINKER COMPLETED
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7KH�UHTXHVWHG�PHPRU\�LPDJH�SURJUDP�LV�FUHDWHG�DQG�ZULWWHQ�WR�ILOH�'6.��352*5$0��

(;$03/(��

6XSSRVH�\RX�KDYH�DQ�DVVHPEOHU�SURJUDP�LQ�REMHFW�IRUP�LQ�ILOH�'6.��(;$03/(��2��7KLV�SURJUDP�EHJLQV
H[HFXWLRQ�DW�67$57�ZKLFK�LV�GHILQHG�E\�D�'()�LQ�WKH�SURJUDP��EXW�ZKLFK�LV�QRW�WKH�ILUVW�E\WH�RI�WKH
SURJUDP��<RX�ZDQW�WR�PDNH�D�PHPRU\�LPDJH�SURJUDP�WKDW�ORDGV�LQWR�WKH�KLJK�PHPRU\�H[SDQVLRQ��L�H�
DW�!$������7KH�PHPRU\�LPDJH�SURJUDP�LV�WR�EH�SODFHG�LQ�WKH�ILOH��'6.��352*5$0����<RX�ZDQW�D�OLVWLQJ
ZLWK�DOO�WKH�RSWLRQDO�GDWD�/,1.(5�FDQ�SURYLGH�

/,1.(5�&RQWURO�)LOH��(;$03/(��/�

*
*    CREATE PROGRAM 5
*
LOAD DSK1.EXAMPLE5/O
ENTRY START           TELL LINKER WHERE THE ENTRY IS

/,1.(5�3URPSWV

CONTROL: DSK2.EXAMPLE5/L
LIBRARY:
OUTPUT : DSK1.PROGRAM5
OPTIONS: MLFX
LINKER COMPLETED

%HFDXVH�WKH�SURJUDP�EHJLQV�H[HFXWLRQ�DW�RWKHU�WKDQ�WKH�ILUVW�E\WH��/,1.(5�FUHDWHV�WZR�VHJPHQWV�IRU�WKH
SURJUDP��7KH�ILUVW�VHJPHQW�EHJLQV�DW�67$57�DQG�HQGV�DW�WKH�HQG�RI�WKH�SURJUDP��LW�LV�ZULWWHQ�WR�ILOH
'6.��352*5$0���7KH�VHFRQG�VHJPHQW�EHJLQV�DW�WKH�ILUVW�E\WH�RI�WKH�SURJUDP�DQG�HQGV�MXVW�EHIRUH
67$57��LW�LV�ZULWWHQ�WR�ILOH�'6.��352*5$0��

(;$03/(��

6XSSRVH��WKH�VDPH�VLWXDWLRQ�DV�H[DPSOH����WKDW�LV��\RX�KDYH�DQ�DVVHPEOHU�SURJUDP�LQ�REMHFW�IRUP�LQ�ILOH
'6.��(;$03/(��2��7KLV�SURJUDP�EHJLQV� H[HFXWLRQ�DW�67$57�ZKLFK� LV�GHILQHG�E\�D�'()� LQ� WKH
SURJUDP��EXW�ZKLFK�LV�QRW�WKH�ILUVW�E\WH�RI�WKH�SURJUDP��<RX�ZDQW�WR�PDNH�D�PHPRU\�LPDJH�SURJUDP�WKDW
ORDGV�LQWR�WKH�KLJK�PHPRU\�H[SDQVLRQ��L�H��DW�!$������,Q�WKLV�FDVH�\RX�ZDQW�WR�PDNH�WKH�PHPRU\�LPDJH
SURJUDP� EH� D� VLQJOH� VHJPHQW� �RU� ILOH��� 7KH� PHPRU\� LPDJH� SURJUDP� LV� WR� EH� SODFHG� LQ� WKH� ILOH
�'6.��352*5$0����<RX�ZDQW�D�OLVWLQJ�ZLWK�DOO�WKH�RSWLRQDO�GDWD�/,1.(5�FDQ�SURYLGH�
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/,1.(5�&RQWURO�)LOH��(;$03/(��/�

*    CREATE PROGRAM 6
*
*  IN ORDER TO CREATE A SINGLE SEGMENT,
*  WE PATCH A BRANCH AT >A000 TO THE
REAL
*  ENTRY POINT OF THE PROGRAM, "START".
*
BLOCK 1,>A004,>5FFC   LEAVE 4 BYTES FOR
*                     THE PATCH
LOAD DSK2.EXAMPLE6/O
PATCH >A000,>0460     BRANCH INSTRUCTION
PATCH >A002,START     ADDRESS FOR BRANCH
ENTRY >A000           TELL LINKER WHERE THE ENTRY IS

/,1.(5�3URPSWV

CONTROL: DSK1.EXAMPLE6/L
LIBRARY:
OUTPUT : DSK1.PROGRAM6
OPTIONS: MLFX
LINKER COMPLETED

1RWH�WKDW�WKH�3$7&+�VWDWHPHQWV�PXVW�FRPH�DIWHU�WKH�REMHFW�PRGXOH�LV�ORDGHG�VR�WKDW�ZH�FDQ�UHIHU�WR�WKH
V\PERO��67$57��

(;$03/(��

,W�LV�VRPHWLPHV�FRQYHQLHQW�ZKHQ�SURJUDPPLQJ�D�ODUJH�SURJUDP�WR�GLYLGH�LW�LQWR�VPDOOHU�SLHFHV��2IWHQ
ZKHQ�WKLV�LV�GRQH�\RX�QHHG�DOO�WKH�VHSDUDWH�SLHFHV�WR�UHIHU�WR�WKH�VDPH�ZRUN�GDWD�DUHD��7KLV�FDQ�EH�GRQH
E\�PDNLQJ�WKH�ZRUN�GDWD�DUHD�DEVROXWH�FRGH�VR�WKDW�DOO�SLHFHV�NQRZ�WKH�DGGUHVV�RI�WKH�GDWD��$�SUREOHP�FDQ
DULVH�ZKHQ�\RX�KDYH�D�PL[WXUH�RI�DEVROXWH�DQG�UHORFDWDEOH�FRGH�OLNH�WKLV�

7KLV�SUREOHP�RFFXUV�EHFDXVH�WKH�ORDGHUV�IRU�WKH�7,�����$�GR�QRW�NHHS�WUDFN�RI�DEVROXWH�FRGH�DQG�PD\�ORDG
D�UHORFDWDEOH�PRGXOH�RYHU�WRS�RI�\RXU�FRPPRQ�ZRUN�GDWD�DUHD�

0DNLQJ�XVH�RI� WKH�/,1.(5
V�%/2&.�VWUXFWXUH�\RX� FDQ�RYHUFRPH� WKLV�SUREOHP��$W� WKH� VDPH� WLPH�
/,1.(5�NHHSV�WUDFN�RI�DOO�FRGH�RU�GDWD�ORDGHG�DQG�ZLOO�DXWRPDWLFDOO\�SURGXFH�ZKDWHYHU�VHJPHQWV�DUH
UHTXLUHG�IRU�WKH�PHPRU\�LPDJH�SURJUDP�

6XSSRVH�\RX�KDYH�WKLV�VLWXDWLRQ��<RX�KDYH�D�PDLQ�SURJUDP��0$,1��2���WZR�VXEURXWLQHV��68%$��2�DQG
68%%��2��DQG�DQ�DEVROXWH�ZRUN�GDWD�DUHD��:25.��2���7KH�ZRUN�GDWD�DUHD�ZDV�DVVHPEOHG�DW�DEVROXWH
DGGUHVV�!)����WR�!))))�
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/,1.(5�&RQWURO�)LOH��(;$03/(��/�

*    CREATE PROGRAM 7
*
*  CHANGE THE LINKER MEMORY BLOCKS TO
*  PREVENT OVERLAY OF ABSOLUTE WORK
AREA
*
BLOCK 1,>A000,>5000  LEAVE OUT >F000 UP
LOAD DSK2.MAIN7/O
LOAD DSK2.SUBA7/O
LOAD DSK2.SUBB7/O

/,1.(5�3URPSWV

CONTROL: DSK1.EXAMPLE7/L
LIBRARY:
OUTPUT : DSK1.PROGRAM7
OPTIONS: MLFX
LINKER COMPLETED

(;$03/(��

6XSSRVH�\RX�KDYH�DQ�REMHFW�SURJUDP�LQ�ILOH�'6.��(;$03/(��2��<RX�ZDQW�WR�PDNH�D�PHPRU\�LPDJH
SURJUDP�WKDW�ORDGV�LQWR�WKH�5$0�LQ�WKH�FDUWULGJH�VORW��L�H��DW�!�������7KH�PHPRU\�LPDJH�SURJUDP�LV�WR
EH�SODFHG�LQ�WKH�ILOH��'6.��352*5$0����1R�OLVWLQJ�LV�UHTXLUHG�

/,1.(5�&RQWURO�)LOH��(;$03/(��/�

*
*     CREATE PROGRAM8
*
*  MAKE PROGRAM LOAD IN CARTRIDGE RAM
*
BLOCK 1,>6000,>2000   CARTRIDGE SLOT
RAM
LOAD DSK*.EXAMPLE8/O

/,1.(5�3URPSWV

CONTROL: DSK1.EXAMPLE8/L
LIBRARY:
OUTPUT : DSK1.PROGRAM8
OPTIONS: (type a blank for no options)
LINKER COMPLETED

7KH�UHTXHVWHG�PHPRU\�LPDJH�SURJUDP�LV�FUHDWHG�DQG�ZULWWHQ�WR�ILOH�'6.��352*5$0���7KH�SURJUDP
ZLOO�ORDG�LQ�WKH�5$0�DW�DGGUHVV�!�����WR�!�)))�
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Disk 77. Contents of file S/LOADER

  TITL  'LIBRARIAN XB LOAD'
  IDT   'RA GREEN'
*
*TITLE:   LIBRIAIAN loader for use with XBASIC
*
*AUTHOR:  R. A. Green
*         October 1987
*
* This loader assumes it is called with the GPL workspace,
* and that interrupts are off.
* It also assumes that no segment of the module being loaded
* will not overlay the loader.
*
* This loader is in the form of an XBASIC program.
* To build the XB program do to following.
* 1. Assemble in uncompressed object, O/LOADER.
* 2. Select XB.
* 3. CALL INIT
* 4. CALL LOAD("DSKx.O/LOADER")
* 5. SAVE DSKx.LOAD
*
*VDP Usage:
*
VPAB   EQU   >0A00         Input PAB
VBUF   EQU   >0D00         Input buffer, length >2400 + >0200
VDSKN  EQU   >3EEB         Number of last disk accessed
*
*
* XBASIC program header
*
       AORG  >8330         Setup XB line # table ptrs
       DATA  N1            Start of line # table
       DATA  NLAST         End of line # table
*
* XBASIC line number table
*
       AORG  >FE00-20
N1     DATA  5,S5
       DATA  4,S4
       DATA  3,S3
       DATA  2             Statement number
       DATA  S2            ->Statement 2
       DATA  1             Statement number
       DATA  S1            ->Statement 1
NLAST  EQU   $-1           End of line # table
 PAGE
*
* LOADER code (should be at location >FE00)
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*
LOADER CLR   @>83C4             Clear user intrpt addr
       BL    @VMBRA             Get disk number from VDP
       DATA  VDSKN,PABNO,1
ONE    EQU   $-1                BYTE OF 1
       SOCB  @X30,@PABNO        Make disk number a character
*
NXTSEG BL    @VMBWA             Write PAB to VDP
       DATA  VPAB,PAB,PABL
       CLR   @>837C             Zero GPL status byte
       LI    R0,VPAB+14
       MOV   R0,@>8356          Set pointer to name in PAB for DSR
       LI    R0,4               length of "DSKn"
       MOV   R0,@>8354          Set length of device name for DSR
       LI    R12,>1100          CRU address of disk ROM
       MOV   R12,@>83D0
       SBO   0                  Turn on disk ROM
       MOV   @>4008,R3          Start of device search list
DSR1   MOV   R3,R2              Get next search list address
       JEQ   ERROR              Error if end of search chain
       MOV   *R2+,R3            Get next entry from search list
       MOV   *R2+,R9            Get DSR routine address from the list
       CB    @>8355,*R2+        Are the name lengths the same
       JNE   DSR1               JUMP no, try next device
       MOV   R0,R5              Get device name length for comparing
       LI    R6,PABNL+2         R6->the device name
DSR3   CB    *R6+,*R2+          Compare device names
       JNE   DSR1               JMP if not correct device name
       DEC   R5
       JNE   DSR3               Loop for device name
*                               FOUND THE DEVICE
       BL    *R9                Go to the DSR
       JMP   ERROR              JMP if device error
       SBZ   0                  Turn off device rom
*
       MOV   @PABBUF,R0         Get address of buffer in VDP
       BL    @VMBRB             FLAG to R3, LNGT to R4,
       DATA  >83E6,6            ADDR to R5
       MOV   @START,R6          START will be zero for 1st segment
       JNE   NFIRST             JMP if not 1st segment
       MOV   R5,@START          Save starting address of module
NFIRST MOV   R4,R2              Segment length to R2
       MOV   R5,R1              Segment address to R1
       AI    R0,6               Bump VDP addr past header
       BL    @VMBR              Load the segment into CPU memory
       AB    @ONE,@LASTB-1      Increment segment name in PAB
       MOV   R3,R3              Test segment FLAG
       JNE   NXTSEG             Go do next segment if any
       BL    @VMBRA
LAST   DATA  >0800,>8300,32
BLANK  EQU   $-1           A BLANK
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       BL    @VMBWA
       DATA  >0380,>830C,32
COPY   BL    @VMBRA        Copy char defns
ADDIN  DATA  >0400,>8300,32
       BL    @VMBWA
ADDOUT DATA  >0900,>8300,32
N32    EQU   $-2           constant of 32
       A     @N32,@ADDIN   Bump VDP addresses
       A     @N32,@ADDOUT
       C     @ADDIN,@LAST  Finished?
       JL    COPY        JMP no.
       LI    R1,VREGS    Point to values for VDP registers
       LI    R2,4
SVR    MOVB  *R1+,*R15   Set VDP registers
       DEC   R2
       JNE   SVR
* Clear some of PAD as some pgms like this
RUN    LI    R0,>8300    Start of PAD
CLEAR  CLR   *R0+
       CI    R0,>8360
       JL    CLEAR
       MOV   @2,R11      Set return to power up routine
       B     @0          Go to loaded program
START  EQU   $-2         Start address for module
*
VMBWA  MOV   *R11+,R0    Get VDP address
       MOV   *R11+,R1    Get CPU address
       ORI   R0,>4000
       SWPB  R0
       MOVB  R0,*R15
       SWPB  R0
       MOVB  R0,*R15
       MOV   *R11+,R2    Get length
VMBW2  MOVB  *R1+,@>8C00
       DEC   R2
       JNE   VMBW2
       RT
VMBRA  MOV   *R11+,R0    Get VDP address
VMBRB  MOV   *R11+,R1    Get CPU address
       MOV   *R11+,R2    Get length
VMBR   SWPB  R0
       MOVB  R0,*R15
       SWPB  R0
       MOVB  R0,*R15
       NOP
VMBR2  MOVB  @>8800,*R1+
       DEC   R2
       JNE   VMBR2
       RT
ERROR  BLWP  @0



The Cyc: Boston Computer Society Software Library

1033

*
VREGS  DATA  >0E83       VDP R3=>0E
       DATA  >0184       VDP R4=>01
*
X30    BYTE  >30
PAB    DATA  >050C              LOAD OP code, flags
PABBUF DATA  VBUF               VDP buffer address
       DATA  0
       DATA  >2400              Maximum segment length
PABNL  BYTE  0,14               Screen offset, name length
       TEXT  'DSK'              Device name
PABNO  BSS   1                  Disk number
       TEXT  '.LIBRARIAN'
LASTB  TEXT  '    '             Byte previous is incremented
PABL   EQU   $-PAB              Length of the PAB
*
* XBASIC program statements
*
       AORG >FF83
*
       BYTE 21
S3     BYTE >C8,18
       TEXT '  Linker Librarian'
       BYTE 0
       BYTE 14
S4     BYTE >C8,11
       TEXT '         by'
       BYTE 0
       BYTE 18
S5     BYTE >C8,15
       TEXT '    Tom Bentley'
       BYTE 0
       BYTE >05     Length of statement
S2     BYTE >86     GOTO token
       BYTE >C9     Statement number token
       BYTE >00,>02 Statement number
       BYTE >00     End of statement
*
       BYTE >26     Length of statement
S1     BYTE >9D     CALL token
       BYTE >C8     Unquoted string token
       BYTE >04     Length of string
       TEXT 'INIT'  String
       BYTE >82     :: token
       BYTE >9D     CALL token
       BYTE >C8     Unquoted string token
       BYTE >04     Length of string
       TEXT 'LOAD'
       BYTE >B7     ( token
       BYTE >C2     Minus token
       BYTE >C8     Unquoted string token
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       BYTE >05     Length of string
       TEXT '31804'
       BYTE >B3     Comma token
       BYTE >C8     Unquoted string token
       BYTE >03     Length of string
       TEXT '254'
       BYTE >B3     Comma token
       BYTE >C8     Unquoted string token
       BYTE >03     Length of string
       TEXT '000'
       BYTE >B6     ) token
       BYTE >00     End of statement
       END
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Disk 78. Clint Pulle y Disk

9HUVLRQ� $XWKRU��&OLQW�3XOOH\
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

$�FROOHFWLRQ�RI�SUHYLRXVO\�XQUHOHDVHG�SURJUDPV�E\�&OLQW�3XOOH\��6RPH�LQ�F����RWKHUV� LQ�%$6,&��DQG
DVVHPEO\��6RPH�VRXUFH�FRGH�LQFOXGHG��3UHSDUHG�IRU�WKH�%RVWRQ�)D\XK�

dskdir. v2.0. 12-dec-96
Disk name               = PULLEY   
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01b -README       7 DIS/VAR 80   >0e7 002 >112 003 >00d 001
002 >00c BREAKFORTH   18 DIS/VAR 80   >0d6 017
003 >003 BT1          23 DIS/VAR 80   >037 022
004 >004 BT2          19 DIS/VAR 80   >04d 018
005 >005 BT3          21 DIS/VAR 80   >05f 020
006 >006 BT4          12 DIS/VAR 80   >073 011
007 >010 BTHU1         8 PROGRAM      >108 007
008 >008 BTHU;S        6 DIS/VAR 80   >085 005
009 >009 BTHUDOC      18 DIS/VAR 80   >07e 007 >08a 010
010 >00b FORTHSWAP     9 PROGRAM      >0cb 008
011 >007 GOTHIC;C     10 DIS/VAR 80   >094 009
012 >012 GOTTAB1      40 DIS/VAR 80   >115 039
013 >013 GOTTAB2      51 DIS/VAR 80   >13c 044 >014 006
014 >00a GOTTAB3      52 DIS/VAR 80   >09d 046 >0d3 003 >110 002
015 >002 LEFT/RIGHT   24 PROGRAM      >020 023
016 >00f PFL;S        29 DIS/VAR 80   >0ec 028
017 >011 PMENU         2 DIS/VAR 80   >10f 001
018 >01a SD            5 PROGRAM      >01c 004
019 >00e UTIL1         4 PROGRAM      >0e9 003
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Disk 78. Contents of file -README

)D\XK�'LVN

7KLV�GLVN�FRQWDLQV�VRPH�RI�WKH�SURJUDPV�ZKLFK�,�PHQWLRQHG�LQ�P\�WDON��,
YH�WULHG�WR�VHOHFW�ILOHV�ZKLFK�KDYH
QRW�EHHQ�ZLGHO\�GLVWULEXWHG�

7KH�SURJUDPV�DUH��

%5($.)257+
$�EUHDNRXW�JDPH�LQ�)257+��8VH�WKH�)257+6:$3�SURJUDP�WR�PRYH�WR�D�)257+�GLVN�

%7+8�HWF
0\������%UHDNWKUX�JDPH��)LOHV�%7+8�6�DQG�%7������DUH�WKH�VRXUFH�FRGH��%7+8��LV�WKH�SURJUDP�ILOH�DQG
%7+8'2&�FRQWDLQV�LQVWUXFWLRQV�

)257+6:$3
([%DV�SURJUDP�IRU�FRQYHUWLQJ�)257+�VFUHHQV�WR�'�9���ILOHV�DQG�EDFN�

*27+,&�HWF
6RXUFH�FRGH�IRU�D�F���SURJUDP�ZKLFK�SULQWV�EDQQHUV�LQ�ODUJH�*RWKLF�OHWWHUV��<RX�PD\�KDYH�WR�VHW�\RXU
SULQWHU�H[WHUQDOO\��,�JHW�EHVW�UHVXOWV�LQ�FRQGHQVHG�PRGH�DW����OLQHV��LQFK���7KH�XVH�RI�D�SRLQWHU�DUUD\�PD\
EH�RI�LQWHUHVW�

/()7�5,*+7
0\�ILUVW��VXEVWDQWLDO��SURJUDP�IRU�WKH�����$��,W�PDNHV�XVH�RI�WKH�FRORU�UHJLVWHUV�WR�VSHHG�XS�WKH�JDPH��7,
%DVLF�

3)/�6
6RXUFH�FRGH�IRU�P\�SURJUDP�ILOH�ORDGHU�ZKLFK�,�XVH�RQ�P\�(�$�SURJUDP�GLVNV�DV�87,/���5HDGV�D�ILOH�
30(18��ZKLFK�KDV�D�GHVFULSWRU�LQ�FROXPQV������DQG�D�ILOHQDPH�LQ�FROXPQV���������$�PHQX�LV�GLVSOD\HG
RQ�WKH�VFUHHQ�DQG�WKH�VHOHFWHG�SURJUDP�LV�ORDGHG�DORQJ�ZLWK�WKH�(�$�XWLOLWLHV�

6'
0\�VKRZ�GLUHFWRU\�XWLOLW\�

,�KRSH�WKDW�WKLV�GLVN�ZLOO�SURYLGH�XVHIXO�H[DPSOHV�RI�VRPH�RI�WKH�SURJUDPPLQJ�PHWKRGV�ZKLFK�,�KDYH�XVHG
ZLWK�P\�����$�RYHU�WKH�\HDUV�

&OLQW�3XOOH\
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Disk 78. Contents of file BREAKFORTH

( BREAKFORTH INTRODUCTION)  : BFSTART ;

CLS 14 1 GOTOXY ." BREAKFORTH" 14 2 GOTOXY ." **********" CR CR
."   Adapted to TI FORTH by Clint Pulley"  CR
CR ." This game demonstrates the the speed of"
CR ." TI FORTH.   It is written for text mode"
CR ." and uses only the RESIDENT and SYNONYMS"
CR ." vocabularies."  CR
CR ." To play, type   BREAKFORTH  then select"
CR ." speed and number of balls.  Press enter"
CR ." after each selection." CR
CR ." To move your paddle,  use the right and"
CR ." left arrow keys." CR
14 20 GOTOXY ." GOOD LUCK!" 0 22 GOTOXY -->

( BREAKFORTH adapted from A. Schaefer, BYTE Aug 80)
: ARRAY  <BUILDS 2 * ALLOT  DOES> SWAP 2 * + ;
90 ARRAY BLOCKMAP 0 VARIABLE #BLOCKS
0 VARIABLE SPEED  0 VARIABLE SPVAR  0 VARIABLE SCORE
0 VARIABLE XPOS   0 VARIABLE YPOS   0 VARIABLE PPOS
1 VARIABLE XDIR   1 VARIABLE YDIR   0 VARIABLE BEST
: LINE 0 SWAP GOTOXY ;
: BALLSET GOTOXY 42 EMIT ;  : BALLCLR GOTOXY 32 EMIT ;
: PDLSET PPOS @ 22 GOTOXY 61 DUP DUP EMIT EMIT EMIT ;
: PDLCLR PPOS @ 22 GOTOXY 32 DUP DUP EMIT EMIT EMIT ;
: MOVEPDL PDLCLR 83 = IF -1 PPOS @ + 2 MAX PPOS !
  ELSE 1 PPOS @ + 35 MIN PPOS ! ENDIF PDLSET ;
: PADDLE ?TERMINAL IF QUIT ENDIF ?KEY -DUP IF MOVEPDL ENDIF ;
: BEEP 52 GPLLNK ;  : BOP 50 0 DO BEEP LOOP ;
: BLOCKMAPINDEX -2 + 18 * SWAP 2 / + 1- ;
-->

( BREAKFORTH SCREEN 2)
: BLKTST YPOS @ 7 < IF XPOS @ YPOS @ BLOCKMAPINDEX BLOCKMAP @
  ELSE 0 ENDIF ;
: BLKCLR OVER OVER SWAP 126 AND SWAP GOTOXY 32 EMIT 32 EMIT
  BLOCKMAPINDEX BLOCKMAP 0 SWAP ! ;
: BLKSET OVER OVER GOTOXY 91 EMIT 93 EMIT BLOCKMAPINDEX
  BLOCKMAP 1 SWAP ! ;
: WALLSET 37 2 DO I 1 AND 0= IF I 2 BLKSET I 3 BLKSET
  I 4 BLKSET I 5 BLKSET I 6 BLKSET ENDIF LOOP 90 #BLOCKS ! ;
: INIT CLS 0 LINE ." Speed (1-9, 1 is fastest) : " KEY DUP EMIT
  KEY DROP 48 - 1 MAX 9 MIN 5 * SPEED !
  0 LINE ." Number of balls desired (1-9) : " KEY DUP EMIT
  KEY DROP 48 - 1 MAX 9 MIN  CLS
  40 0 DO I 1 GOTOXY 61 EMIT LOOP
  22 1 DO 0 I GOTOXY 124 EMIT 124 EMIT
         38 I GOTOXY 124 EMIT 124 EMIT LOOP        -->
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( BREAKFORTH SCREEN 3)
  WALLSET 0 SCORE ! 0 LINE 0 0 GOTOXY ." Score: 0 "
  15 0 GOTOXY ." Best: " BEST ?  30 0 GOTOXY ." Ball: " ;
: XCHK
  XPOS @ 2 < IF XDIR @ MINUS XDIR ! 2 XPOS ! BEEP ENDIF
  XPOS @ 37 > IF XDIR @ MINUS XDIR ! 37 XPOS ! BEEP ENDIF ;
: YCHK
  YPOS @ 7 < IF SPVAR @ 8 MIN SPVAR ! ENDIF
  YPOS @ 6 < IF SPVAR @ 7 MIN SPVAR ! ENDIF
  YPOS @ 5 < IF SPVAR @ 6 MIN SPVAR ! ENDIF
  YPOS @ 4 < IF SPVAR @ 5 MIN SPVAR ! ENDIF
  YPOS @ 3 < IF SPVAR @ 4 MIN SPVAR ! ENDIF
  YPOS @ 2 < IF 1 YDIR ! 2 YPOS ! 2 SPVAR ! BEEP ENDIF ;
5 ARRAY PDLVEC
-2 0 PDLVEC !  -1 1 PDLVEC !  0 2 PDLVEC !
 1 3 PDLVEC !   2 4 PDLVEC !   -->

( BREAKFORTH SCREEN 4)
: PCHK  0 YPOS @ 21 >
  IF 21 YPOS ! XPOS @ PPOS @ - 1+ DUP 0< 0= OVER 5 < AND
  IF -1 YDIR ! BEEP PDLVEC @ DUP 0= IF DROP ELSE XDIR ! ENDIF
  ELSE DROP 1+  ENDIF  ENDIF  ;
: CLR  XPOS @ YPOS @ BLKCLR
  YPOS @ 27 - ABS SCORE +! 7 0 GOTOXY SCORE ? BOP
  YDIR @ MINUS YDIR ! #BLOCKS @ 1- #BLOCKS ! ;
: BALLCHK YDIR @ YPOS +! XDIR @ XPOS +! XCHK YCHK PCHK
  BLKTST IF CLR ENDIF ;
: BALL XPOS @ YPOS @ BALLCLR
  BALLCHK DUP 0= IF XPOS @ YPOS @ BALLSET ENDIF ;
: LAUNCH 2 RND 1 = IF 1 ELSE -1 ENDIF XDIR ! 1 YDIR !
  34 RND 3 + XPOS ! 8 YPOS ! 10 SPVAR ! ;
: GAMECHK #BLOCKS @ 0=
  IF WALLSET SPEED @ 5 - 5 MAX SPEED ! LAUNCH ENDIF ;  -->

( BREAKFORTH SCREEN 5 - MAIN LOOP)
: DELAY SPEED @ SPVAR @ * 0 DO LOOP ;
: BREAKFORTH        RANDOMIZE
  BEGIN 18 PPOS ! INIT PDLSET
  0 DO 2000 SPEED @ / 0 DO DELAY PADDLE LOOP
  36 0 GOTOXY I 1+ . LAUNCH
  BEGIN 10 0 DO PADDLE DELAY LOOP
  BALL GAMECHK UNTIL 100 0 DO 54 GPLLNK LOOP
  LOOP SCORE @ BEST @ MAX BEST !
  200 0 DO DELAY LOOP 12 8 GOTOXY ." Play again? " KEY DUP EMIT
  KEY DROP 89 = 0= UNTIL  CLS 0 0 GOTOXY ;
;S
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Disk 78. Contents of file BT1

       TITL 'BREAKTHRU MAIN PROGRAM'
       PAGE
*
*  REV 84/06/16 09:20
*
START  LWPI >8300        PAD WSP
       LI   R9,VSBW
       LI   R10,VMBW
       LI   R12,VSBR
       LI   R13,NGB      NEGATE MS BYTE
       LI   R14,VF       VRAM FILL
       BL   @INI         INITIALIZE VDP
RS1    BL   @TTL         DISPLAY TITLE SCREEN
RS2    BL   @DHS         POST HIGH SCORE FOR LEVEL
       BL   @NGM         NEW GAME
NBX    BL   @NBD         NEW BOARD
NLX    BL   @NBL         NEW BALL
*
ML     LIMI 2            *** MAIN LOOP ***
       LIMI 0
       SETO @>83D6       INHIBIT SCREEN BLANKOUT
       CLR  R8           INDEX FOR SOUND LISTS
       LI   R0,>305      GET PADDLE X POSITION
       BLWP *R12
       SRL  R1,8         SHIFT TO LS BYTE
       MOV  R1,R6        SAVE X POS
       CLR  R1
       BL   @RD          GET X JOYSTICK VALUE
       SLA  R1,3         (*8)
       JEQ  M0A          IF NO JOYSTICK
       MOVB @>8375,R3    GET KEY VALUE
       JLT  M0A          IF NO KEY DOWN
       SLA  R1,1         DOUBLE PADDLE SPEED
M0A    LI   R0,>785      PADDLE SPRITE X VELOCITY
       BLWP *R9
       CI   R6,16        TEST IF PADDLE AT LEFT WALL
       JH   M1           IF NOT LHS
       MOV  R1,R1
       JGT  M2           IF PADDLE VEL > 0
M0     CLR  R1           SET PADDLE VELOCITY TO 0
       BLWP *R9
       JMP  M2
M1     CI   R6,223       TEST IF PADDLE AT RIGHT WALL
       JLE  M2           IF NOT RHS
       MOV  R1,R1
       JGT  M0           IF PADDLE VEL > 0
M2     MOV  R1,R7        SAVE PADDLE VELOCITY
       LI   R0,>300      GET BALL Y POSITION
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       BLWP *R12
       SRL  R1,8         TO LS BYTE
       MOV  R1,R2        SAVE Y POS
       INC  R0           GET BALL X POSITION
       BLWP *R12
       SRL  R1,8
       MOV  R1,R3        SAVE X POSITION
       LI   R4,4         COMPUTE CHARACTER POSITION
       MOV  R4,R0        OF THE CENTRE OF THE BALL
       A    R2,R4        Y+4
       SRL  R4,3         INT()/8
       SLA  R4,5         *32
       A    R3,R0        X+4
       SRL  R0,3
       A    R4,R0        R0 CONTAINS CHAR POSITION
       CI   R0,768
       JHE  M2A          IF AT BOTTOM OF SCREEN
       BLWP *R12         GET CHARACTER VALUE
       CI   R1,>7F00
       JLE  M2A          IF NOT A BRICK
       BL   @HIT         CLEAR BRICK AND UP SCORE
       INCT R8           (=2)
       BL   @SND
       DEC  @BKL         BRICKS LEFT ON SCREEN
       JNE  ML           IF MORE BRICKS
       CLR  R1           SPRITE MOTION OFF
       MOVB R1,@>837A
       INC  @BCT         AWARD EXTRA BALL
       AB   @INBVL,@BVL  INCREASE BALL VELOCITY
       JMP  NBX          SETUP NEW BOARD
M2A    LI   R0,>780      SPRITE VELOCITY TABLE
       MOVB @>837B,R1    VDP STATUS
       ANDI R1,>2000     COINCIDENCE BIT
       JEQ  M3           IF NO COINC
       BLWP *R12         GET BALL Y VEL
       MOV  R1,R1
       JLT  M5           IF BALL MOTION ^
       BL   *R13         REVERSE Y VEL
       BLWP *R9
       INC  R0
       BLWP *R12         GET BALL X VEL
       MOV  R7,R7        CHECK PADDLE MOTION
       JEQ  MP2          IF NO MOTION
       JGT  MP1          IF MOTION >
       AI   R1,>400      SLICE BY CHANGING X VEL
       JMP  MP2
MP1    AI   R1,>FC00
MP2    S    R3,R6        PADDLE X POS - BALL X POS
       CI   R6,4
       JLT  M2D          IF BALL NOT HITTING LEFT END



The Cyc: Boston Computer Society Software Library

1041

       MOV  R1,R1
       JLT  M2C          IF X VEL -
       JMP  M2B
M2D    CI   R6,-12
       JGT  M2C          IF BALL NOT HITTING RIGHT END
       MOV  R1,R1
       JGT  M2C          IF X VEL +
M2B    BL   *R13         REVERSE X VELOCITY
M2C    BLWP *R9
       INC  R8           (=1)
       BL   @SND         PADDLE HIT SOUND
ML1    B    @ML
M3     CI   R2,192       CHECK FOR BOTTOM OF SCREEN
       JLE  M4           IF BALL NOT MISSED
       CLR  R1           BALL LOST !
       MOVB R1,@>837A    TURN OFF SPRITE MOTION
       LI   R2,>10       CLEAR VELOCITY TABLE
       BL   *R14
       LI   R8,3
       BL   @SND         LOST BALL SOUND
       LIMI 2            WAIT FOR SOUND TIMEOUT
LBW    MOVB @>83CE,R0
       JNE  LBW          IF SOUND STILL ACTIVE
       LIMI 0
       DEC  @BCT         - 1 BALL
       JEQ  M3A          IF ALL BALLS GONE
       A    @INBVL,@BVL  INCREASE BALL VELOCITY
       B    @NLX         LAUNCH NEW BALL
M3A    MOV  @CS,R4       ** GAME OVER **
       BL   @UHS         UPDATE HIGH SCORE
       BL   @END         ENDGAME ROUTINE
       CI   R3,6         TEST KEY VALUE
       JEQ  M3C          IF 'REDO'
       B    @RS1         RESET GAME IF 'BACK'
M3C    B    @RS2         NEXT GAME
*
M4     CI   R2,7         TEST Y POSITION
       JGT  M5           IF BALL NOT AT TOP
       BLWP *R12         GET Y VEL
       MOV  R1,R1
       JLT  REVEL        IF MOTION ^
M5     INC  R0           ADDR OF X VEL
       BLWP *R12         GET X VEL
       CI   R3,16        TEST X POSITION
       JGT  M6           IF NOT LHS
       MOV  R1,R1        CHECK X VEL
       JGT  ML1          IF MOTION >
       JMP  REVEL
M6     CI   R3,231       TEST X POSITION
       JLE  ML1          IF NOT RHS
       MOV  R1,R1
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       JLT  ML1          IF MOTION <
REVEL  BL   *R13         REVERSE VEL
       BLWP *R9          UPDATE VELOCITY
       BL   @SND         WALL HIT SOUND
       JMP  ML1
*
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Disk 78. Contents of file BT2

       TITL ' BREAKTHRU DISPLAY SETUP CODE'
       PAGE
*
*  REV 84/06/16  08:30
*
BRD    DATA >F00F,>F00F  BORDER CHAR PATTERN
       DATA >F00F,>F00F
       DATA >3C7E,>FFFF  BALL CHAR PATTERN
       DATA >FFFF,>7E3C
SPA    DATA >D010,>8004  SPRITE ATTRIB TABLE
       DATA >BC78,>8401
       DATA >D000        END OF SPRITES
CTB    DATA >B140,>88EE  COLOR TABLE
       DATA >22BB,>FFCC,>DD66
BPT    DATA >7700,>0077  BORDER CHAR LAYOUT
*
PFM    TEXT 'PRESS FIRE TO PLAY !'
*
INI    MOV  R11,R15      INITIALIZE VDP
       LI   R0,>01E2     SPRITE SIZE 2
       BLWP @VWTR        SET VDP REG 1
       SWPB R0
       MOVB R0,@>83D4    REG 1 RELOAD LOC
       LI   R0,>0707     CYAN BACKGROUND
       BLWP @VWTR        SET VDP REG 7
       LI   R0,>400
       CLR  R1           CLEAR SPRITE CHAR PATTERNS
       LI   R2,64
       BL   *R14
       LI   R0,>380      SET CHAR COLOR TO
       LI   R1,>1700     BLACK/CYAN
       SRL  R2,2         (=16)
       BL   *R14
       LI   R0,>038E     SET BRICK COLORS
       LI   R1,CTB
       LI   R2,10
       BLWP *R10 VMBW
       LI   R0,>0BB8     CHAR PAT 119
       LI   R1,BRD       BORDER CHAR
       DECT R2           (=8)
       BLWP *R10
       A    R2,R0        CHAR PAT 120
       A    R2,R1
       BLWP *R10         BALL CHAR
       LI   R0,>400
       BLWP *R10         BALL SPRITE PATTERN
       LI   R0,>420
       SETO R1           PADDLE SPRITE PATTERN
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       BL   *R14
       LI   R0,>430
       BL   *R14
       B    *R15
*
NGM    MOV  R11,R15      START NEW GAME
       MOV  @STBVL,@BVL  SET BALL VELOCITY
       BL   @BTX         PUT TEXT ON BOARD
       CLR  @CS          CLEAR SCORE
       LI   R2,6         SET BALL COUNT TO 6
       MOV  R2,@BCT
       LI   R0,1         DRAW BORDER
       LI   R1,>7700
       LI   R2,30        DO TOP
       BL   *R14
       MOV  R2,R0        DO SIDES
       LI   R1,BPT       EDGE LAYOUT
       LI   R2,4
L4     BLWP *R10
       AI   R0,32        NEXT ROW
       CI   R0,766
       JLT  L4           IF NOT ROW 24
       SRL  R2,2         (R2)=1
       BLWP *R10
       B    *R15
*
NBD    MOV  R11,R15      SETUP NEW BOARD
       LI   R0,224       NO OF BRICKS
       MOV  R0,@BKL      BRICKS LEFT COUNTER
       LI   R0,386       BRICK ROW 1
       LI   R1,>8000     CHAR 128
       LI   R2,28
L5     BL   *R14         DRAW A ROW OF BRICKS
       AI   R0,-32       NEXT ROW
       AI   R1,>800      NEXT CHAR VALUE
       CI   R0,289       GAP?
       JGT  L5           IF IN 1ST BLOCK
       AI   R0,-128      LEAVE 4 EMPTY ROWS
L6     BL   *R14
       AI   R0,-32
       AI   R1,>800
       CI   R0,31
       JGT  L6           IF IN 2ND BLK
       LI   R3,5         REPEAT BRICK HIT SOUND
SD1    LI   R8,4
       LIMI 2
SDW    MOVB @>83CE,R0    WAIT FOR SOUND TIMEOUT
       JNE  SDW WAIT     IF SOUND STILL ACTIVE
       LIMI 0
       DEC  R3
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       JLT  SD2          IF SOUND PLAYED 5 TIMES
       BL   @SND
       JMP  SD1
SD2    B    *R15
*
NBL    MOV  R11,R15      LAUNCH NEW BALL
       MOV  @BCT,R2      GET BALL COUNT
       CI   R2,6
       JLE  NL2          IF BCT < 7
       LI   R2,6         MAX OF 5 ON BOARD
NL2    LI   R0,248       SCREEN LOC OF BALLS
       LI   R1,'  '
       BL   *R14         BLANK OUT BALLS
       DEC  R2
       JEQ  L7           IF ONLY 1 BALL LEFT
       LI   R1,>7800     CHAR 120
       BL   *R14         DISPLAY BALLS LEFT
L7     LI   R0,>300      SPRITE ATTRIB TBL
       LI   R1,SPA
       LI   R2,9
       BLWP *R10
       LI   R0,>0200     2 SPRITES IN MOTION
       MOV  R0,@>837A
       LI   R0,549
       LI   R1,PFM
       LI   R2,20
       BLWP *R10         POST START MSG
L8     INC  R8           FOR RANDOM START LOC
       BL   @RD
       JEQ  L8           WAIT FOR KEY PRESS
       LI   R1,'  '
       BL   *R14         CLEAR MSG
       LI   R0,>300      SET STARTING Y POS
       LI   R1,>6400
       ANDI R8,>1F       RANDOM VALUE IN (0,31)
       SLA  R8,8         TO MS BYTE
       A    R8,R1        RANDOMIZE STARTING POS
       BLWP *R9
       LI   R0,>780      VEL TBL LOC
       LI   R1,BVL       SET INITIAL VELS
       LI   R2,2
       BLWP *R10         BEGIN MOTION
       INCT R0
       CLR  R1           CLEAR Y VEL REMAINDER
       BLWP *R9
       B    *R15
*
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Disk 78. Contents of file BT3

       TITL 'BREAKTHRU TITLES AND SOUND'
       PAGE
*
*  REV 84/06/16  08:35
*
* BREAKTHRU TITLE SCREEN TEXT
*
TL1    DATA 16,200
       TEXT '9900 BREAK-THRU!'
TL2    DATA 17,424
       TEXT '1984 CLINT PULLEY'
TL3    DATA 14,713
       TEXT '-PRESS ANY KEY'
TL4    DATA 28,546
       TEXT 'GAME OVER-PRESS REDO OR BACK'
GS0    DATA 13,490
       TEXT 'SELECT LEVEL-'
GS1    DATA 8,554
       TEXT '1 = LAZY'
GS2    DATA 10,586
       TEXT '2 = NORMAL'
GS3    DATA 11,618
       TEXT '3 = FRANTIC'
GS4    DATA 14,650
       TEXT '4 = IMPOSSIBLE'
GS5    DATA 12,714
       TEXT 'YOUR CHOICE?'
*
* VELOCITY TABLES
*
TVS    DATA >0A09        STARTING
       DATA >1411        VELOCITY
       DATA >201B        TABLE
       DATA >2D29
TVI    DATA >0202        VELOCITY
       DATA >0202        INCREMENT
       DATA >0303        TABLE
       DATA >0404
*
TTL    MOV  R11,@RET     DISPLAY TITLE SCREEN
       BL   @CLS         CLR SCREEN
       BL   @NBD         DRAW BARS
       LI   R8,DSP
       LI   R1,TL1       GAME TITLE
       BL   *R8
       LI   R0,423
       LI   R1,>0A00
       BLWP *R9          COPYRIGHT SYMBOL
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       LI   R1,TL2       COPYRIGHT TITLE
       BL   *R8
       LI   R1,GS0       SPEED SELECTION
       BL   *R8
       LI   R1,GS1
       BL   *R8
       LI   R1,GS2
       BL   *R8
       LI   R1,GS3
       BL   *R8
       LI   R1,GS4
       BL   *R8
       LI   R1,GS5
       BL   *R8
       CLR  R4
N1     BL   @RDK         SELECT SPEED
       JEQ  N1           IF NO KEYPRESS
       MOVB @>8375,R1    CHAR VALUE
       SRL  R1,8         TO LS BYTE
       AI   R1,-49       CONVERT TO BINARY
       JLT  N1           IF < '1'
       CI   R1,3
       JH   N1           IF > '4'
       MOV  R1,@LV       SAVE SPEED LEVEL
       SLA  R1,1         CONVERT TO WORD OFFSET
       MOV  @TVS(R1),@STBVL
       MOV  @TVI(R1),@INBVL
       SLA  R1,4         (*16)
       AI   R1,552       PLACE BALL BY LEVEL MSG
       MOV  R1,R0
       LI   R1,>7800
       BLWP *R9
N2     BL   @RDK         DEBOUNCE
       JNE  N2           IF KEY DOWN
       LI   R1,TL3       PRESS ANY KEY MSG
       BL   *R8
N2A    BL   @RDK
       JEQ  N2A          WAIT FOR KEYPRESS
       BL   @CLS
       MOV  @RET,R11
       B    *R11
*
END    MOV  R11,@RET     END GAME SUBROUTINE
       LI   R0,>300      TURN OFF SPRITES
       LI   R1,>D000
       BLWP *R9
N2B    LI   R1,TL4       GAME OVER MESSAGE
       BL   @DSP
       CLR  R2
N3     BL   @RDK         SELECT ACTION
       JEQ  N3
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       BL   @CLS
       MOVB @>8375,R3    CHAR VALUE
       SRL  R3,8
       CI   R3,5
       JEQ  EXIT         IF QUIT (FCTN =)
       CI   R3,6
       JEQ  N4           IF REDO (FCTN 8)
       CI   R3,15
       JNE  N2B          IF NOT BACK (FCTN 9)
N4     MOV  @RET,R11
       B    *R11
*
EXIT   LIMI 2            RETURN TO MASTER SCREEN
       LWPI >83E0        GPLWS
       BLWP @0
*
* BREAKTHRU SOUND ROUTINE AND TABLES
*
SND    SLA  R8,1         (*2) LIST TABLE OFFSET
       MOV  @LPT(R8),R1  GET SOUND LIST POINTER
       MOV  *R1+,R2      LENGTH
       LI   R0,>1000     VDP RAM BUFFER ADDR
       BLWP *R10         (R1) = ADDR OF LIST
       MOV  R0,@>83CC    POINTER TO LIST IN VRAM
       SRL  R0,4         (=>0100)
       SOCB R0,@>83FD    SET VRAM FLAG
       MOVB R0,@>83CE    START SOUND GENERATOR
       B    *R11
*
* SOUND LIST POINTER TABLE
*
LPT    DATA SL0          WALL
       DATA SL1          PADDLE
       DATA SL2          BRICK
       DATA SL3          LOST BALL
       DATA SL4          NEW BALL
*
* SOUND LISTS  (LENGTH IN FIRST WORD)
*
SL0    DATA 11
       BYTE 1,>9F,1,3,>8F,>07,>90,3
       BYTE 1,>9F,0
SL1    DATA 16
       BYTE 1,>9F,1,3,>83,>15,>90,2
       BYTE 3,>8A,>0A,>90,2,1,>9F,0
SL2    DATA 26
       BYTE 1,>9F,1,3,>83,>15,>90,2
       BYTE 3,>8A,>0A,>90,2,3,>8F,>08,>90,2
       BYTE 3,>8B,>06,>90,3,1,>9F,0
SL3    DATA 36
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       BYTE 1,>9F,1,3,>8A,>2F,>90,8
       BYTE 3,>87,>32,>90,8,3,>87,>35,>91,8
       BYTE 3,>8A,>38,>92,8,3,>80,>3C,>94,8
       BYTE 3,>89,>3F,>97,12,1,>9F,0
SL4    DATA 26
       BYTE 1,>9F,1,3,>8B,>06,>90,2
       BYTE 3,>8F,>08,>90,2,3,>8A,>0A,>90,2
       BYTE 3,>86,>0D,>90,3,1,>9F,0
       DATA 0
*
* PLAYING SCREEN TITLES
*
BL1    DATA 25,196
       TEXT 'LEVEL  SCORE 00000  TO GO'
BL2    DATA 4,235
       TEXT 'BEST'
*
BTX    MOV  R11,@RET     PUT TEXT ON SCREEN
       LI   R1,BL1
       BL   @DSP
       LI   R1,BL2
       BL   @DSP
       MOV  @LV,R1       GET SPEED LEVEL
       AI   R1,>31       CONVERT TO ASCII
       SWPB R1
       LI   R0,230
       BLWP *R9
       MOV  @RET,R11
       B    *R11
*
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Disk 78. Contents of file BTHU;S

       TITL '9900 BREAKTHRU! V2.0 ( EDASM/MM)'
       IDT  'BRKTHRU'
*
*  9900 BREAKTHRU FOR EDITOR/ASSEMBLER AND MINIMEMORY
*
*  REV 84/06/16  08:20
*
*  PLACED IN THE PUBLIC DOMAIN, APRIL 4, 1987
*
*
       DEF  BTHU,SLOAD,SFIRST,SLAST
       REF  KSCAN,VSBW,VMBW,VSBR,VMBR,VWTR
*
*  PROGRAM FILE ENTRY
*
SLOAD
SFIRST JMP  BTHU
*
*  WORKING STORAGE
*
HS     DATA 0,0,0,0      HIGH SCORES FOR EACH LEVEL
*
RET    BSS  2            RETURN ADDRESS STORAGE
*
LV     BSS  2            SELECTED LEVEL
CS     BSS  2            CURRENT SCORE
BCT    BSS  2            BALL COUNT
BKL    BSS  2            BRICKS LEFT ON BOARD
BVL    BSS  2            BALL X,Y VELOCITY
STBVL  BSS  2            STARTING BALL VELOCITY
INBVL  BSS  2            BALL VELOCITY INCREMENT
*
*  ENTRY POINT
*
BTHU   JMP  START
*
       COPY "DSK1.BT1"   MAIN PROGRAM
       COPY "DSK1.BT2"   DISPLAY SETUP
       COPY "DSK1.BT3"   TITLES AND SOUND TABLES
       COPY "DSK1.BT4"   SUPPORT SUBROUTINES
*
SLAST  END
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Disk 78. Contents of file BTHUDOC

�����%5($.�7+58�

&RS\ULJKW������&OLQW�3XOOH\

$�&ODVVLF�$UFDGH�*DPH�IRU�WKH�7,������$��+RPH�&RPSXWHU�

+DUGZDUH�QHHGHG���-R\VWLFN�����'LVN�'ULYH��DQG�HLWKHU�0LQL�0HPRU\�RU�(GLWRU�$VVHPEOHU�����.�

<RX�PXVW�PRYH�\RXU�SDGGOH�VR�WKDW�WKH�EDOO�WRXFKHV�LW�DQG�ERXQFHV�EDFN�WR�WKH�URZV�RI�FRORUHG�EULFNV�
(DFK�EULFN�WKDW�LV�KLW�GLVDSSHDUV�DQG�\RXU�VFRUH�LQFUHDVHV��,I�\RX�JHW�WKH�EDOO
V�DQJOH�DQG�VSHHG�MXVW�ULJKW�
WKH�EDOO�PD\�%5($.�7+58�VHYHUDO�URZV�RI�EULFNV�DQG�ERXQFH�EDFN�DQG�IRUWK�LQ�WKH�JDS��FDXVLQJ�\RXU
VFRUH�WR�LQFUHDVH�UDSLGO\��,I�\RX�PLVV�WKH�EDOO�ZLWK�\RXU�SDGGOH��\RX�ORVH�LW��7KH�QH[W�EDOO�LV�IDVWHU��VR�\RX
PXVW�EH�DOHUW��7KH�JDPH�VWDUWV�ZLWK�VL[�EDOOV�DQG�HQGV�ZKHQ�DOO�EDOOV�KDYH�EHHQ�ORVW��,I�\RX�FOHDU�WKH�ERDUG�
\RX�JHW�DQ�H[WUD�EDOO�DQG�D�QHZ�ERDUG�DSSHDUV�

/2$',1*���)RU�0LQL�0HPRU\�RU�(GLWRU�$VVHPEOHU��VHOHFW�WKH�/RDG�DQG�5XQ�RSWLRQ��(QWHU�WKH�ILOH�QDPH
RI�'6.Q�%7+8�

67$5783���6HOHFW�WKH�/RDG�3URJUDP�RSWLRQ�DQG�HQWHU�WKH�SURJUDP�QDPH�RI�%7+8��:KHQ�WKH�WLWOH�VFUHHQ
DSSHDUV��SUHVV�DQ\�NH\�WR�FRQWLQXH��:KHQ�WKH�JDPH�WLWOH�VFUHHQ�DSSHDUV��VHOHFW�WKH�'LIILFXOW\�/HYHO�E\
W\SLQJ�D�GLJLW�EHWZHHQ���DQG����$�EDOO�ZLOO�DSSHDU�DJDLQVW�WKH�OHYHO�\RX�KDYH�FKRVHQ��DQG�WKH�SURJUDP�ZLOO
ZDLW�IRU�D�NH\�WR�EH�SUHVVHG�

*$0(�%2$5'���7KH�VFUHHQ�FRQVLVWV�RI�D�ZDOO�RQ�WKUHH�VLGHV��D�SDGGOH��HLJKW�URZV�RI�EULFNV�LQ�WZR�JURXSV�
DQG�GLVSOD\V�RI�GLIILFXOW\�OHYHO��VFRUHV��DQG�EDOOV�UHPDLQLQJ��$OWKRXJK�RQO\���EDOOV�DUH�GLVSOD\HG��WKH�FRUUHFW
FRXQW�LV�PDLQWDLQHG�LQWHUQDOO\��'XULQJ�SOD\��WKH�EDOO�ZLOO�PRYH�DURXQG�WKH�ERDUG��ERXQFLQJ�RII�WKH�ZDOOV�
SDGGOH��RU�EULFNV��7KH�EDOO�LV�QRW�DIIHFWHG�E\�WKH�GLVSOD\V�LQ�WKH�JDS�EHWZHHQ�EULFN�JURXSV�

3/$<���3OD\�EHJLQV�ZKHQ�WKH�ILUH�EXWWRQ�LV�SUHVVHG�WR�ODXQFK�WKH�ILUVW�EDOO�IURP�D�UDQGRP�ORFDWLRQ�E\�WKH
OHIW�ZDOO��7KH�REMHFW�RI�WKH�JDPH�LV�WR�NHHS�WKH�EDOO�LQ�IOLJKW�E\�ERXQFLQJ�LW�RII�WKH�SDGGOH�VR�WKDW�DOO�WKH
EULFNV�DUH�HOLPLQDWHG��:KHQ�WKH�EDOO�KLWV�WKH�SDGGOH�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�LW�LV�UHIOHFWHG�XSZDUG
XQOHVV��

D��WKH�SDGGOH�LV�PRYLQJ��,Q�WKLV�FDVH��WKH�EDOO�LV��VOLFHG��DQG�LWV�GLUHFWLRQ�LV�DOWHUHG�

E��WKH�EDOO�KLWV�WKH�QHDUHU�HQG�RI�WKH�SDGGOH��,Q�WKLV�FDVH�WKH�EDOO�ERXQFHV�EDFN�IURP�ZKHQFH�LW
FDPH�

-R\VWLFN���LV�XVHG�WR�PRYH�WKH�SDGGOH�IURP�VLGH�WR�VLGH��3UHVVLQJ�WKH�ILUH�EXWWRQ�ZKLOH�PRYLQJ�WKH�SDGGOH
GRXEOHV�WKH�SDGGOH�VSHHG��7KLV�IHDWXUH�LV�HVVHQWLDO�DW�KLJKHU�OHYHOV��,I�WKH�EDOO�PLVVHV�WKH�SDGGOH�DQG�GURSV
RII�WKH�ERWWRP�RI�WKH�VFUHHQ��LW�LV�ORVW��:KHQ�WKH�EDOO�KLWV�D�ZDOO��LW�LV�UHIOHFWHG��:KHQ�LW�KLWV�D�EULFN��WKH
EULFN�GLVDSSHDUV�DQG�WKH�EDOO�LV�DOVR�UHIOHFWHG�
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6&25,1*���7KH�EULFNV�KDYH�YDOXHV�RI���WR���GHSHQGLQJ�RQ�WKH�URZ�LQ�ZKLFK�WKH\�RFFXU��7KH�WRWDO�YDOXH
RI�D�ERDUG�LV������SRLQWV��:KHQ�WKH�ERDUG�LV�FOHDUHG�RI�EULFNV�LW�LV�UHQHZHG��DQRWKHU�EDOO�LV�DZDUGHG��DQG
SOD\�UHVXPHV�DW�D�KLJKHU�VSHHG��%HVW�VFRUHV�DUH�PDLQWDLQHG�IRU�HDFK�OHYHO�

675$7(*<���6LQFH�HDFK�ORVW�EDOO�UHVXOWV�LQ�DQ�LQFUHDVH�LQ�SOD\LQJ�VSHHG��\RX�VKRXOG�WU\�WR�DYRLG�ORVLQJ
WKHP�IRU�DV�ORQJ�DV�SRVVLEOH��%\�FRQWUROOLQJ�WKH�DQJOH�RI�WKH�EDOO
V�PRWLRQ�ZLWK�WKH�SDGGOH��WU\�WR�EUHDN
WKURXJK�D�QDUURZ�RSHQLQJ�LQ�WKH�ORZHU�JURXS�RI�EULFNV�VR�WKDW�WKH�EDOO�ZLOO�ERXQFH�LQ�WKH�JDS�DV�ORQJ�DV
SRVVLEOH��$W�OHYHOV���DQG����JUHDW�VNLOO�LV�UHTXLUHG�MXVW�WR�DYRLG�ORVLQJ�WKH�EDOO��

*$0(�(1'���:KHQ�DOO�EDOOV�KDYH�EHHQ�ORVW��WKH�JDPH�LV�RYHU��,I�\RXU�VFRUH�LV�WKH�QHZ�EHVW�VFRUH�IRU�WKDW
OHYHO��LW�LV�VDYHG��7KH�IROORZLQJ�NH\V�DUH�UHFRJQL]HG�DW�WKLV�WLPH��

REDO 3OD\�DQRWKHU�JDPH�DW�WKLV�OHYHO�

BACK 6HOHFW�DQRWKHU�OHYHO�

QUIT 5HWXUQ�WR�WKH�0DVWHU�7LWOH�6FUHHQ�

7KLV�SURJUDP��LQ�VRXUFH�DQG�REMHFW�IRUP��ZDV�FRQWULEXWHG�WR�WKH�3XEOLF�'RPDLQ�DW�WKH�%RVWRQ�7,�)DLUH�
$SULO���������
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Disk 78. Contents of file GOTHIC;C

/* Gothic Banner Printer
**
** Adapted to c99 by Clint Pulley
**
** These characters are displayed:
**
**  #.(@!$);-,?:'" A-Z a-z 0-9
**
** All others become blanks.
**
*/
#include "dsk1.stdio"
#include "dsk1.gottab1"
#include "dsk1.gottab2"
#include "dsk1.gottab3"
char outbuf[133];
char line[133];
char pch[]="0 ";
char fn[25];
int  out;
int  half; /* Set to halve display */
/**/
main ()
{ puts("Gothic Banner Printer v1.0\n\n");
  out=getfn("Gothic output","w132");
  half=0;
  puts("Half size? (y/n) [n] ");
  gets(line);
  if((*line|32)=='y') ++half;
  puts("\nInput text for banner:\n");
  while (gets(line))
    dotext(line);
  puts("\f");
}
/*
** Convert text to gothic letters and print
*/
dotext(text) char *text;
{
  char  *tp;
  int  c;
  for (tp = text; (c = *tp++) ;)
  { gothic(c);
    poll(1);
  }
}
/*
** Process the character



7(;$6�,167580(176
+20(�&20387(5

1054

*/
gothic(character) int character;
{ char *gp;
  char *op;
  int  i;
  int  byte;
  int  index;
  int  lhalf; /* Line half flag */
  int  chalf; /* Column half flag */

  index = 0;
  lhalf = chalf = 0;
  gp = gottab[character & 127];
  op = outbuf;
  for (;;) {
    if ((i = *gp++ ) >= 254)
    { *op = 0;
      lhalf = ~lhalf;
      chalf = 0;
      if (half)
      { if (lhalf)
        { outbuf[66] = 0;
          fputs(outbuf,out);
        }
      }
      else
        fputs(outbuf,out);

      op = outbuf;
      if (i == 255)
        break;
    }
    else
    { byte = pch[- (index = (-1 - index))];
      while (--i >= 0)
      { if (half)
        { chalf = ~chalf;
          if (chalf)
            *op++ = byte;
        }
        else
          *op++ = byte;
      }
      if (op >= &outbuf[132])
      { puts("\nLine too long");
        exit(1);
      }
    }
  }
}
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/* getfn returns unit # or 0 if null name entered
*/
getfn(text,m) char *text,*m;
{ int unit;
  unit=0;
  while(1)
  { puts(text);
    puts(" filename?");
    gets(fn);
    if(!*fn)break;
    if(unit=fopen(fn,m))break;
    puts("bad filename-try again\n");
  }
  return(unit);
}



7(;$6�,167580(176
+20(�&20387(5

1056

Disk 78. Contents of file GOTTAB1

/*
* "#"
*/
char c01[] = {
254,
254,
47,21,254,
46,23,254,
45,25,254,
44,27,254,
43,29,254,
42,8,21,2,254,
41,8,23,2,254,
40,8,25,2,254,
39,8,27,2,254,
38,8,29,2,254,
37,8,29,4,254,
25,19,29,16,254,
25,18,29,17,254,
36,8,27,8,254,
37,8,25,8,254,
38,8,23,8,254,
39,8,21,8,254,
40,8,20,7,254,
41,5,24,4,254,
254,
255 };
/*
* "."
*/
char c02[] = {
254,
254,
30,1,254,
30,3,254,
29,6,254,
27,10,254,
25,13,254,
25,13,254,
26,10,254,
28,6,254,
30,3,254,
254,
255 };
/*
* "("
*/
char c03[] = {
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254,
254,
40,1,48,1,254,
39,52,254,
38,54,254,
37,56,254,
36,58,254,
35,60,254,
34,2,58,2,254,
33,2,60,2,254,
32,2,62,2,254,
31,2,64,2,254,
30,2,66,2,254,
29,2,68,2,254,
28,2,70,2,254,
27,2,72,2,254,
26,2,74,2,254,
254,
255 };
/*
* "@"
*/
char c04[] = {
254,
254,
73,1,16,1,254,
38,21,14,19,254,
37,23,13,20,254,
36,25,11,22,254,
35,27,9,24,254,
34,29,8,25,254,
33,31,6,27,254,
32,10,21,2,4,9,18,2,254,
31,10,23,2,2,9,17,5,254,
30,10,25,11,16,8,254,
29,10,25,11,16,10,254,
28,10,24,12,15,13,254,
27,10,22,14,15,15,254,
26,10,19,17,15,17,254,
25,10,16,19,17,18,254,
26,8,12,22,18,14,254,
27,6,9,23,21,12,254,
28,4,6,25,23,10,254,
29,2,3,23,28,9,254,
30,23,32,8,254,
29,20,36,7,254,
27,17,41,7,254,
25,15,46,5,254,
25,11,50,3,254,
25,9,1,19,33,2,254,
25,8,3,19,33,1,254,
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25,7,5,19,254,
25,7,6,19,254,
27,5,7,19,254,
254,
255 };
/*
* "!"
*/
char c05[] = {
254,
254,
30,1,63,4,254,
30,3,62,6,254,
29,6,60,8,254,
27,10,40,27,254,
25,13,4,63,254,
25,13,4,63,254,
26,10,14,54,254,
28,6,31,39,254,
30,3,49,21,254,
254,
255 };
/*
* "$"
*/
char c06[] = {
254,
254,
35,3,20,9,254,
37,4,15,14,254,
38,5,11,19,254,
39,5,10,9,10,2,254,
39,6,9,8,10,5,254,
39,7,7,8,10,7,254,
39,7,7,8,9,10,254,
25,64,254,
25,64,254,
39,8,6,8,7,9,254,
38,9,6,8,7,8,254,
25,64,254,
25,64,254,
35,10,8,8,8,7,254,
37,7,9,8,8,7,254,
38,5,9,8,10,6,254,
40,2,9,9,11,5,254,
42,18,12,5,254,
45,14,15,4,254,
254,
255 };
/*
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* ")"
*/
char c07[] = {
254,
254,
25,2,76,2,254,
26,2,74,2,254,
27,2,72,2,254,
28,2,70,2,254,
29,2,68,2,254,
30,2,66,2,254,
31,2,64,2,254,
32,2,62,2,254,
33,2,60,2,254,
34,2,58,2,254,
35,60,254,
36,58,254,
37,56,254,
38,54,254,
39,52,254,
254,
255 };
/*
* ";"
*/
char c08[] = {
254,
254,
50,1,254,
50,2,22,1,254,
51,2,21,3,254,
38,1,12,3,19,6,254,
38,2,10,5,16,10,254,
39,3,7,7,13,13,254,
40,17,12,13,254,
41,15,14,10,254,
42,13,17,6,254,
44,10,20,3,254,
254,
255 };
/*
* "-"
*/
char c09[] = {
254,
254,
49,5,254,
51,6,254,
52,7,254,
52,8,254,
52,8,254,



7(;$6�,167580(176
+20(�&20387(5

1060

52,8,254,
52,8,254,
52,8,254,
52,8,254,
52,8,254,
52,8,254,
52,8,254,
52,8,254,
52,8,254,
53,7,254,
55,6,254,
254,
255 };
/*
* ","
*/
char c10[] = {
254,
254,
50,1,254,
50,2,254,
51,2,254,
38,1,12,3,254,
38,2,10,5,254,
39,3,7,7,254,
40,17,254,
41,15,254,
42,13,254,
44,10,254,
254,
255 };
/*
* "?"
*/
char c11[] = {
254,
254,
92,1,254,
76,18,254,
75,20,254,
74,22,254,
73,24,254,
72,26,254,
73,26,254,
30,1,22,7,14,7,17,2,254,
30,3,16,15,11,5,19,2,254,
29,6,11,21,9,3,19,4,254,
27,10,7,24,9,1,19,6,254,
25,13,4,28,26,8,254,
25,13,3,3,12,15,24,10,254,
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26,10,4,2,16,14,22,10,254,
28,6,26,12,21,10,254,
30,3,29,11,19,10,254,
32,1,30,11,17,10,254,
64,10,16,10,254,
65,34,254,
66,32,254,
66,31,254,
67,29,254,
67,28,254,
254,
255 };
/*
* ":"
*/
char c12[] = {
254,
254,
30,1,31,1,254,
30,3,29,3,254,
29,6,26,6,254,
27,10,22,10,254,
25,13,19,13,254,
25,13,19,13,254,
26,10,22,10,254,
28,6,26,6,254,
30,3,29,3,254,
254,
255 };
/*
* "'"
*/
char c13[] = {
254,
254,
99,1,254,
99,2,254,
86,1,12,3,254,
86,2,10,5,254,
87,3,7,7,254,
88,17,254,
89,15,254,
90,13,254,
92,10,254,
254,
255 };
/*
* """
*/
char c14[] = {
254,
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254,
94,6,254,
92,10,254,
90,13,254,
89,15,254,
88,17,254,
87,3,7,7,254,
86,2,10,5,254,
86,1,12,3,254,
99,2,254,
99,1,254,
254,
94,6,254,
92,10,254,
90,13,254,
89,15,254,
88,17,254,
87,3,7,7,254,
86,2,10,5,254,
86,1,12,3,254,
99,2,254,
254,
255 };
/*
* "a"
*/
char c15[] = {
254,
254,
32,16,12,2,254,
31,17,13,2,254,
30,19,13,2,254,
29,20,14,2,254,
28,22,14,2,254,
27,8,14,1,15,2,254,
26,8,15,2,13,4,254,
25,8,17,1,12,6,254,
26,6,18,2,10,8,254,
27,4,20,1,9,8,254,
28,3,20,2,7,8,254,
29,3,20,1,6,8,254,
30,36,254,
29,36,254,
28,36,254,
27,36,254,
26,36,254,
25,8,254,
27,5,254,
254,
255 };



The Cyc: Boston Computer Society Software Library

1063

/*
* "b"
*/
char c16[] = {
254,
254,
90,1,254,
89,3,254,
32,61,254,
31,63,254,
30,65,254,
29,66,254,
28,66,254,
27,8,28,2,24,3,254,
26,8,30,2,24,1,254,
25,8,32,2,254,
26,6,32,4,254,
27,4,32,6,254,
28,2,32,8,254,
29,2,30,8,254,
30,2,28,8,254,
31,36,254,
32,34,254,
33,32,254,
34,30,254,
254,
255 };
/*
* "c"
*/
char c17[] = {
254,
254,
37,21,254,
36,23,254,
35,25,254,
34,27,254,
33,29,254,
32,8,21,2,254,
31,8,23,2,254,
30,8,25,2,254,
29,8,27,2,254,
28,8,29,2,254,
27,8,29,4,254,
26,8,29,6,254,
25,8,29,8,254,
26,8,27,8,254,
27,8,25,8,254,
28,8,23,8,254,
29,8,21,8,254,
30,8,20,7,254,
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31,5,24,4,254,
254,
255 };
/*
* "d"
*/
char c18[] = {
254,
254,
32,28,254,
31,30,28,1,254,
30,32,25,5,254,
29,34,22,9,254,
28,36,19,12,254,
27,8,28,2,16,13,254,
26,8,30,2,13,13,254,
25,8,32,2,10,13,254,
26,6,34,2,7,13,254,
27,4,36,2,4,13,254,
28,2,38,2,1,13,254,
29,2,38,13,254,
30,2,35,13,254,
29,49,254,
28,48,254,
27,47,254,
26,46,254,
25,45,254,
27,4,254,
254,
255 };
/*
* "e"
*/
char c19[] = {
254,
254,
37,21,254,
36,23,254,
35,25,254,
34,27,254,
33,29,254,
32,8,7,2,12,2,254,
31,8,9,2,12,2,254,
30,8,11,2,12,2,254,
29,8,13,2,12,2,254,
28,8,15,2,12,2,254,
27,8,17,2,10,4,254,
26,8,19,2,8,6,254,
25,8,21,2,6,8,254,
26,8,21,2,4,8,254,
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27,8,21,2,2,8,254,
28,8,21,10,254,
29,8,21,8,254,
30,8,21,6,254,
31,5,24,4,254,
254,
255 };
/*
* "f"
*/
char c20[] = {
254,
254,
60,1,254,
60,3,254,
60,5,254,
60,7,254,
28,1,31,8,254,
27,59,254,
26,61,254,
25,63,254,
26,63,254,
27,63,254,
28,1,31,8,21,2,254,
60,8,22,2,254,
61,7,21,4,254,
63,5,20,6,254,
65,3,19,8,254,
67,1,13,13,254,
81,12,254,
81,11,254,
81,10,254,
254,
255 };
/*
* "g"
*/
char c21[] = {
254,
254,
9,6,17,28,254,
8,7,16,30,254,
7,8,15,32,254,
6,9,14,34,254,
5,10,13,36,254,
4,7,16,8,28,2,254,
3,7,16,8,30,2,254,
2,7,16,8,32,2,254,
1,7,18,6,32,4,254,
0,7,20,4,32,6,254,
1,5,22,2,32,8,254,
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2,3,24,2,30,8,254,
3,2,25,2,28,8,254,
4,63,254,
5,61,254,
6,59,254,
7,57,254,
254,
255 };
/*
* "h"
*/
char c22[] = {
254,
254,
90,1,254,
28,1,60,3,254,
27,66,254,
26,68,254,
25,70,254,
26,68,254,
27,66,254,
28,1,33,2,25,3,254,
64,2,24,1,254,
65,2,254,
64,4,254,
63,6,254,
62,8,254,
28,1,32,8,254,
27,41,254,
26,41,254,
25,41,254,
26,39,254,
27,37,254,
254,
255 };
/*
* "i"
*/
char c23[] = {
254,
254,
66,1,9,1,254,
29,39,7,3,254,
28,41,5,5,254,
27,43,3,7,254,
26,43,5,5,254,
25,43,7,3,254,
26,7,33,1,9,1,254,
27,5,254,
28,3,254,
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29,2,254,
254,
255 };
/*
* "j"
*/
char c24[] = {
254,
254,
8,7,254,
7,8,254,
6,9,254,
5,10,254,
4,11,254,
3,7,254,
2,7,254,
1,7,254,
0,7,254,
1,5,254,
2,3,254,
3,2,254,
4,2,60,1,9,1,254,
5,63,7,3,254,
6,63,5,5,254,
7,63,3,7,254,
8,61,5,5,254,
9,59,7,3,254,
254,
255 };
/*
* "k"
*/
char c25[] = {
254,
254,
90,1,254,
28,1,60,3,254,
27,66,254,
26,68,254,
25,70,254,
26,68,254,
27,66,254,
28,1,18,2,14,2,24,3,254,
48,1,15,2,24,1,254,
47,3,15,2,254,
46,4,14,4,254,
45,6,12,6,254,
44,7,11,8,254,
28,1,14,9,9,8,254,
27,23,1,1,8,8,254,
26,23,2,16,254,
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25,23,4,14,254,
26,21,5,13,254,
27,19,7,11,254,
254,
255 };
/*
* "l"
*/
char c26[] = {
254,
254,
28,1,62,1,254,
27,66,254,
26,68,254,
25,70,254,
26,68,254,
27,66,254,
254,
255 };
/*
* "m"
*/
char c27[] = {
254,
254,
63,1,254,
28,1,34,3,254,
27,41,254,
26,44,254,
25,45,254,
26,42,254,
27,39,254,
28,1,33,2,254,
63,2,254,
64,2,254,
65,2,254,
64,4,254,
63,6,254,
28,1,33,8,254,
27,42,254,
26,42,254,
25,42,254,
26,40,254,
27,38,254,
28,1,35,2,254,
65,2,254,
64,4,254,
63,6,254,
28,1,33,8,254,
27,42,254,
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26,42,254,
25,42,254,
26,40,254,
27,38,254,
254,
255 };
/*
* "n"
*/
char c28[] = {
254,
254,
63,1,254,
28,1,34,3,254,
27,41,254,
26,44,254,
25,45,254,
26,42,254,
27,39,254,
28,1,33,2,254,
63,2,254,
64,2,254,
65,2,254,
64,4,254,
63,6,254,
28,1,33,8,254,
27,42,254,
26,42,254,
25,42,254,
26,40,254,
27,38,254,
254,
255 };
/*
* "o"
*/
char c29[] = {
254,
254,
34,26,254,
33,28,254,
32,30,254,
31,32,254,
30,34,254,
29,8,26,2,254,
28,8,28,2,254,
27,8,30,2,254,
26,8,30,4,254,
25,8,30,6,254,
26,6,30,8,254,
27,4,30,8,254,
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28,2,30,8,254,
29,2,28,8,254,
30,2,26,8,254,
31,34,254,
32,32,254,
33,30,254,
34,28,254,
254,
255 };
/*
* "p"
*/
char c30[] = {
254,
254,
4,1,60,1,254,
3,3,58,3,254,
2,66,254,
1,68,254,
0,70,254,
1,67,254,
2,64,254,
3,3,21,8,28,2,254,
4,1,21,8,30,2,254,
25,8,32,2,254,
26,6,32,4,254,
27,4,32,6,254,
28,2,32,8,254,
29,2,30,8,254,
30,2,28,8,254,
31,36,254,
32,34,254,
33,32,254,
34,30,254,
254,
255 };
/*
* "q"
*/
char c31[] = {
254,
254,
32,28,254,
31,30,254,
30,32,254,
29,34,254,
28,36,254,
27,8,28,2,254,
26,8,30,2,254,
25,8,32,2,254,
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26,6,32,4,254,
27,4,32,6,254,
28,2,32,8,254,
4,1,24,2,30,8,254,
3,3,24,2,28,8,254,
2,65,254,
1,65,254,
0,65,254,
1,63,254,
2,61,254,
3,3,254,
254,
255 };
/*
* "r"
*/
char c32[] = {
254,
254,
63,1,254,
28,1,34,3,254,
27,41,254,
26,44,254,
25,45,254,
26,42,254,
27,39,254,
28,1,33,2,254,
63,2,254,
64,2,254,
65,2,254,
64,4,254,
63,6,254,
62,8,254,
61,8,254,
57,11,254,
57,10,254,
57,9,254,
57,8,254,
254,
255 };
/*
* "s"
*/
char c33[] = {
254,
254,
25,3,20,9,254,
27,4,15,14,254,
28,5,11,19,254,
29,5,10,9,10,2,254,
29,6,9,8,10,5,254,
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29,7,7,8,10,7,254,
29,7,7,8,9,10,254,
29,8,6,8,8,10,254,
29,8,6,8,8,9,254,
29,8,6,8,7,9,254,
28,9,6,8,7,8,254,
27,9,7,8,7,8,254,
26,10,7,8,7,8,254,
25,10,8,8,8,7,254,
27,7,9,8,8,7,254,
28,5,9,8,10,6,254,
30,2,9,9,11,5,254,
32,18,12,5,254,
35,14,15,4,254,
254,
255 };
/*
* "t"
*/
char c34[] = {
254,
254,
68,1,254,
68,2,254,
68,3,254,
68,4,254,
68,5,254,
68,6,254,
68,7,254,
29,54,254,
28,56,254,
27,58,254,
26,60,254,
25,62,254,
26,6,36,7,254,
27,4,38,6,254,
28,2,40,5,254,
29,2,40,4,254,
30,2,40,3,254,
73,2,254,
254,
255 };
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Disk 78. Contents of file GOTTAB2

/*
* "u"
*/
char c35[] = {
254,
254,
65,1,254,
64,4,254,
29,41,254,
28,41,254,
27,41,254,
26,41,254,
25,41,254,
26,6,254,
27,4,254,
28,2,254,
29,2,254,
30,2,33,1,254,
30,3,31,4,254,
29,41,254,
27,42,254,
25,43,254,
25,42,254,
27,39,254,
29,3,254,
254,
255 };
/*
* "v"
*/
char c36[] = {
254,
254,
65,1,254,
64,4,254,
33,37,254,
32,37,254,
31,37,254,
30,37,254,
29,37,254,
28,8,30,1,254,
27,8,32,1,254,
26,8,33,2,254,
25,8,33,4,254,
26,6,33,6,254,
27,4,33,8,254,
29,2,32,10,254,
30,4,27,13,254,
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32,4,22,15,254,
34,6,14,18,254,
36,34,254,
39,29,254,
42,23,254,
254,
255 };
/*
* "w"
*/
char c37[] = {
254,
254,
66,1,254,
30,38,254,
29,40,254,
28,42,254,
27,42,254,
26,42,254,
25,8,33,1,254,
26,6,254,
27,4,254,
28,2,254,
29,2,35,1,254,
30,38,254,
29,40,254,
28,42,254,
27,42,254,
26,42,254,
25,8,33,1,254,
27,4,254,
28,2,254,
29,2,35,1,254,
30,38,254,
31,38,254,
32,38,254,
33,36,254,
34,34,254,
254,
255 };
/*
* "x"
*/
char c38[] = {
254,
254,
25,1,41,1,254,
26,2,39,2,254,
27,3,37,3,254,
26,5,35,4,254,
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25,6,34,5,254,
28,6,29,6,254,
33,5,22,8,254,
36,5,10,16,254,
40,26,254,
34,30,254,
31,30,254,
29,27,254,
28,17,9,5,254,
27,9,21,5,254,
26,6,29,6,254,
25,5,34,6,254,
25,4,35,5,254,
25,3,37,3,254,
26,2,39,2,254,
254,
255 };
/*
* "y"
*/
char c39[] = {
254,
254,
65,1,254,
64,4,254,
7,8,14,41,254,
6,9,13,41,254,
5,10,12,41,254,
4,11,11,41,254,
3,12,10,41,254,
2,7,17,4,254,
1,7,19,2,254,
0,7,21,2,254,
1,5,23,2,254,
2,3,25,2,33,1,254,
3,2,26,2,31,4,254,
4,66,254,
5,64,254,
6,62,254,
7,60,254,
254,
255 };
/*
* "z"
*/
char c40[] = {
254,
254,
25,3,34,1,254,
25,5,32,3,254,
26,6,30,5,254,
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26,5,1,2,27,8,254,
27,5,3,2,24,9,254,
27,5,5,2,22,8,254,
27,6,6,2,20,7,254,
27,6,9,2,17,7,254,
27,7,10,2,15,7,254,
27,7,12,2,13,7,254,
27,7,15,2,10,7,254,
27,7,17,2,8,7,254,
27,7,20,2,6,6,254,
27,7,22,2,4,6,254,
26,8,24,2,3,5,254,
25,9,26,2,1,5,254,
26,8,28,7,254,
28,5,32,4,254,
30,3,34,3,254,
254,
255 };
/*
* "A"
*/
char c41[] = {
254,
254,
25,4,254,
27,4,254,
28,5,254,
29,5,254,
29,6,254,
29,7,254,
29,7,32,2,254,
28,9,32,3,254,
27,15,28,4,254,
27,8,5,7,24,5,254,
26,8,11,8,18,7,254,
26,8,17,8,12,8,254,
25,8,24,8,6,9,254,
25,8,27,21,16,1,254,
25,8,27,22,16,2,254,
25,8,27,8,4,10,17,3,254,
26,7,27,8,10,10,11,4,254,
28,6,26,8,16,9,6,5,254,
31,4,25,8,22,15,254,
35,2,23,8,27,10,254,
60,8,23,14,254,
60,8,16,20,254,
60,8,9,26,254,
60,8,2,31,254,
60,38,254,
56,36,254,
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49,36,254,
42,36,254,
35,36,254,
31,34,254,
29,28,254,
27,23,254,
26,17,254,
25,12,254,
25,8,254,
25,7,254,
25,7,254,
26,6,254,
28,5,254,
254,
255 };
/*
* "B"
*/
char c42[] = {
254,
254,
25,1,60,4,254,
26,3,59,6,254,
27,3,61,6,254,
27,5,26,1,33,7,254,
28,5,26,3,31,7,254,
28,6,26,5,29,7,254,
28,7,26,6,27,8,254,
29,7,25,7,26,8,254,
29,7,25,8,25,8,254,
29,8,24,9,23,8,254,
29,8,24,10,22,8,254,
29,9,22,11,22,8,254,
29,64,1,8,254,
29,9,1,55,1,7,254,
29,10,1,55,1,7,254,
29,10,3,54,2,5,254,
29,11,4,54,3,3,254,
29,11,7,54,2,2,254,
29,11,33,2,18,12,254,
29,12,32,2,18,12,254,
29,12,32,2,18,12,254,
29,12,32,2,18,11,254,
29,12,32,2,18,11,254,
29,12,31,3,17,12,254,
29,11,31,4,17,11,254,
29,11,30,5,17,10,254,
29,11,29,6,16,11,254,
28,12,28,7,16,10,254,
28,11,28,8,15,11,254,
27,12,27,9,15,10,254,
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27,12,25,8,1,2,14,10,254,
26,12,25,9,1,2,14,9,254,
25,13,23,10,3,2,12,9,254,
26,12,21,11,4,3,9,10,254,
28,9,20,13,4,5,6,10,254,
30,7,18,14,6,19,254,
31,5,17,15,8,17,254,
33,3,14,17,10,14,254,
36,3,5,21,13,11,254,
38,25,18,5,254,
41,20,254,
254,
255 };
/*
* "C"
*/
char c43[] = {
254,
254,
58,9,254,
52,21,254,
47,31,254,
44,37,254,
41,43,254,
39,47,254,
37,23,5,2,10,11,254,
35,20,11,4,12,8,254,
33,18,16,5,14,5,254,
32,16,19,7,13,1,1,3,254,
31,15,21,8,13,1,2,3,254,
30,14,22,10,13,1,3,2,254,
29,62,3,2,254,
28,13,1,50,3,2,254,
27,12,4,50,4,1,254,
26,12,6,50,254,
26,11,8,50,254,
26,10,10,50,254,
25,10,59,4,254,
25,9,59,7,254,
25,8,59,10,254,
25,8,58,14,254,
25,7,58,14,254,
25,7,57,14,254,
25,6,57,14,254,
25,6,56,14,254,
25,5,56,14,254,
25,5,55,14,254,
25,5,54,14,254,
26,4,54,13,254,
26,4,54,12,254,
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27,3,54,12,254,
27,4,53,11,254,
28,3,54,9,254,
29,3,54,8,254,
30,2,55,7,254,
31,2,55,6,254,
32,2,56,4,254,
254,
255 };
/*
* "D"
*/
char c44[] = {
254,
254,
25,1,60,4,254,
26,3,59,6,254,
27,3,61,6,254,
27,5,26,1,33,7,254,
28,5,26,3,31,7,254,
28,6,26,5,29,7,254,
28,7,26,6,27,8,254,
29,7,25,7,26,8,254,
29,7,25,8,25,8,254,
29,8,24,9,23,8,254,
29,8,24,10,22,8,254,
29,9,22,11,22,8,254,
29,64,1,8,254,
29,9,1,55,1,7,254,
29,10,1,55,1,7,254,
29,10,3,54,2,5,254,
29,11,4,54,3,3,254,
29,11,7,54,2,2,254,
29,11,53,12,254,
29,12,52,12,254,
29,12,51,12,254,
29,12,50,13,254,
29,12,50,12,254,
29,12,49,13,254,
29,11,49,14,254,
29,11,48,14,254,
29,11,47,14,254,
28,12,46,14,254,
28,11,45,15,254,
27,12,44,15,254,
27,12,42,16,254,
26,12,42,15,254,
25,13,40,16,254,
26,12,38,16,254,
28,9,37,17,254,
30,7,35,17,254,
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31,5,33,18,254,
33,3,30,19,254,
36,3,23,20,254,
39,5,12,21,254,
44,28,254,
254,
255 };
/*
* "E"
*/
char c45[] = {
254,
254,
25,1,60,4,254,
25,3,60,6,254,
26,4,61,6,254,
27,4,27,1,33,7,254,
28,4,27,3,31,7,254,
29,5,26,5,29,7,254,
29,6,26,6,27,8,254,
29,7,25,7,26,8,254,
29,8,24,8,25,8,254,
29,9,23,9,23,8,254,
30,8,23,10,22,8,254,
30,9,21,11,22,8,254,
30,63,1,8,254,
29,65,1,7,254,
29,11,1,54,1,7,254,
29,11,3,53,2,5,254,
28,12,5,53,3,3,254,
27,12,9,53,2,2,254,
27,12,24,3,27,12,254,
26,13,25,4,24,12,254,
26,12,25,7,22,11,254,
26,12,24,10,20,10,254,
25,13,23,10,21,10,254,
25,12,23,10,22,10,254,
25,12,22,10,24,8,254,
25,12,21,10,25,8,254,
25,11,24,8,26,7,254,
25,11,26,6,26,7,254,
25,11,27,4,28,6,254,
25,11,29,2,28,6,254,
25,11,60,6,254,
25,11,61,5,254,
27,9,62,4,254,
29,7,63,4,254,
31,6,64,3,254,
33,5,65,2,254,
35,3,254,
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37,2,254,
254,
255 };
/*
* "F"
*/
char c46[] = {
254,
254,
25,1,60,4,254,
25,3,60,6,254,
26,4,61,6,254,
27,4,27,1,33,7,254,
28,4,27,3,31,7,254,
29,5,26,5,29,7,254,
29,6,26,6,27,8,254,
29,7,25,7,26,8,254,
29,8,24,8,25,8,254,
29,9,23,9,23,8,254,
29,10,22,10,22,8,254,
30,9,21,11,22,8,254,
30,63,1,8,254,
31,63,1,7,254,
32,63,1,7,254,
33,63,2,5,254,
35,63,3,3,254,
37,64,2,2,254,
63,3,27,12,254,
64,4,24,12,254,
63,7,22,11,254,
62,10,20,10,254,
61,10,21,10,254,
60,10,22,10,254,
59,10,24,8,254,
58,10,25,8,254,
60,8,26,7,254,
62,6,26,7,254,
63,4,28,6,254,
64,2,29,6,254,
96,6,254,
97,5,254,
98,4,254,
99,4,254,
101,3,254,
254,
255 };
/*
* "G"
*/
char c47[] = {
254,
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254,
58,9,254,
52,21,254,
47,31,254,
44,37,254,
41,43,254,
39,47,254,
37,23,5,2,10,11,254,
35,20,11,4,12,8,254,
33,18,16,5,14,5,254,
32,16,19,7,13,1,1,3,254,
31,15,21,8,13,1,2,3,254,
30,14,22,10,13,1,3,2,254,
29,62,3,2,254,
28,13,1,50,3,2,254,
27,12,4,50,4,1,254,
26,12,6,50,254,
26,11,8,50,254,
26,10,10,50,25436,7,3,3,7,14,254,
25,5,36,8,3,3,5,14,254,
26,4,36,8,4,3,3,14,254,
26,4,36,8,4,3,3,13,254,
27,3,36,8,4,3,3,12,254,
27,4,34,8,5,3,3,11,254,
28,3,34,8,6,3,2,10,254,
29,2,33,8,7,3,3,9,254,
30,2,31,8,8,3,4,8,254,
31,2,28,9,10,3,4,7,254,
33,1,25,10,12,3,4,6,254,
34,2,21,10,16,3,4,4,254,
36,2,16,11,20,3,4,2,254,
38,3,7,16,24,3,2,2,254,
41,19,31,2,254,
254,
255 };
/*
* "H"
*/
char c48[] = {
254,
254,
25,3,58,4,254,
27,4,57,6,254,
28,5,58,6,254,
28,7,23,1,33,7,254,
28,8,23,3,31,7,254,
29,8,23,5,29,7,254,
29,8,24,6,27,8,254,
29,9,23,7,26,8,254,
29,9,23,8,25,8,254,
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28,9,24,9,23,8,254,
28,9,24,10,22,8,254,
28,8,24,11,22,8,254,
28,65,1,8,254,
27,8,1,58,1,7,254,
26,9,2,58,1,7,254,
26,8,5,57,2,5,254,
0,1,24,8,8,57,3,3,254,
1,2,22,8,12,35,13,12,254,
2,3,20,8,42,2,15,12,254,
3,3,19,8,43,2,14,11,254,
3,5,17,8,43,3,13,10,254,
4,5,16,8,42,5,12,10,254,
5,5,16,8,40,7,11,10,254,
6,6,15,7,39,9,11,8,254,
7,7,15,6,38,10,10,8,254,
8,8,16,4,36,12,10,7,254,
9,9,17,3,34,11,11,7,254,
10,11,51,10,13,6,254,
12,12,47,11,13,6,254,
13,68,15,6,254,
15,66,16,5,254,
18,62,18,4,254,
20,60,19,4,254,
22,58,21,3,254,
26,54,23,2,254,
75,6,254,
77,5,254,
80,3,254,
254,
255 };
/*
* "I"
*/
char c49[] = {
254,
254,
25,1,60,4,254,
25,3,60,6,254,
26,4,61,6,254,
27,4,27,1,33,7,254,
28,4,27,3,31,7,254,
29,5,26,5,29,7,254,
29,6,26,6,27,8,254,
29,7,25,7,26,8,254,
29,8,24,8,25,8,254,
29,9,23,9,23,8,254,
28,11,22,10,22,8,254,
28,11,21,11,22,8,254,
27,66,1,8,254,
26,68,1,7,254,
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26,69,1,7,254,
25,71,2,5,254,
27,71,3,3,254,
254,
255 };
/*
* "J"
*/
char c50[] = {
254,
254,
34,13,254,
30,20,254,
28,24,254,
27,27,32,4,254,
27,15,3,10,33,6,254,
26,12,12,6,35,6,254,
26,9,18,5,8,1,25,7,254,
25,8,22,5,4,2,27,7,254,
25,7,25,8,29,7,254,
25,6,28,4,31,8,254,
26,4,64,8,254,
26,4,64,8,254,
27,4,46,8,8,8,254,
28,4,36,21,4,8,254,
29,4,30,29,1,8,254,
30,5,20,38,1,8,254,
32,62,1,7,254,
34,61,1,7,254,
36,36,16,8,2,5,254,
39,26,26,7,3,3,254,
44,14,36,6,3,2,254,
97,5,254,
254,
255 };
/*
* "K"
*/
char c51[] = {
254,
254,
25,3,58,4,254,
27,4,57,6,254,
28,5,58,6,254,
28,7,23,1,33,7,254,
28,8,23,3,31,7,254,
29,8,23,5,29,7,254,
29,8,24,6,27,8,254,
29,9,23,7,26,8,254,
29,9,23,8,25,8,254,
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28,9,24,9,23,8,254,
28,9,24,10,22,8,254,
28,8,24,11,22,8,254,
28,65,1,8,254,
27,8,1,58,1,7,254,
26,9,2,58,1,7,254,
26,8,5,57,2,5,254,
25,8,8,57,3,3,254,
25,8,12,56,2,2,254,
25,8,25,2,16,2,15,12,254,
25,8,26,2,16,2,13,12,254,
25,8,26,3,16,2,12,11,254,
25,8,26,4,14,4,11,10,254,
25,8,26,5,11,7,10,10,254,
26,8,25,6,8,10,9,10,254,
27,7,24,8,5,13,9,8,254,
29,6,22,10,2,16,8,8,254,
32,4,19,10,1,17,11,7,254,
35,3,14,12,3,14,13,7,254,
44,20,4,11,16,6,254,
35,28,6,8,18,6,254,
31,31,8,5,21,6,254,
29,32,10,2,24,5,254,
28,30,40,4,254,
27,23,49,4,254,
26,16,59,3,254,
26,11,66,2,254,
25,9,254,
25,7,254,
25,6,254,
26,4,254,
27,3,254,
254,
255 };
/*
* "L"
*/
char c52[] = {
254,
254,
25,1,60,4,254,
25,3,60,6,254,
26,4,61,6,254,
27,4,27,1,33,7,254,
28,4,27,3,31,7,254,
28,6,26,5,29,7,254,
29,6,26,6,27,8,254,
30,6,25,7,26,8,254,
30,7,24,8,25,8,254,
31,7,23,9,23,8,254,
31,8,22,10,22,8,254,
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31,8,21,11,22,8,254,
31,62,1,8,254,
30,9,1,54,1,7,254,
30,10,1,54,1,7,254,
29,11,3,53,2,5,254,
29,11,5,53,3,3,254,
28,11,9,53,2,2,254,
28,11,54,12,254,
27,12,53,10,254,
27,11,54,9,254,
26,12,55,7,254,
26,11,57,5,254,
26,10,59,4,254,
25,10,61,3,254,
25,10,62,3,254,
25,9,65,2,254,
25,9,254,
26,8,254,
26,8,254,
27,7,254,
27,7,254,
28,6,254,
29,5,254,
30,4,254,
32,3,254,
34,2,254,
36,2,254,
254,
255 };
/*
* "M"
*/
char c53[] = {
254,
254,
25,2,59,4,254,
27,3,58,6,254,
28,4,59,6,254,
29,4,25,1,33,7,254,
29,6,24,3,31,7,254,
29,7,24,5,29,7,254,
29,8,24,6,27,8,254,
29,9,23,7,26,8,254,
29,9,23,8,25,8,254,
29,10,22,9,23,8,254,
29,10,22,10,22,8,254,
28,11,21,11,22,8,254,
27,66,1,8,254,
25,69,1,7,254,
26,69,1,7,254,
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28,68,2,5,254,
30,68,3,3,254,
34,67,2,2,254,
93,12,254,
92,12,254,
58,1,32,12,254,
59,3,28,12,254,
60,5,24,12,254,
61,6,21,12,254,
61,7,19,12,254,
61,8,17,12,254,
30,1,30,9,15,12,254,
29,3,29,10,13,12,254,
28,5,27,11,12,12,254,
27,67,254,
26,67,254,
25,67,254,
26,65,254,
27,63,254,
28,61,254,
29,5,25,10,19,3,254,
30,3,26,9,22,3,254,
31,1,28,8,24,3,254,
61,7,26,3,254,
62,6,27,4,254,
63,5,26,7,254,
64,5,25,9,254,
67,3,23,12,254,
30,1,39,1,22,11,254,
29,3,60,11,254,
28,5,59,10,254,
27,74,254,
26,75,254,
25,76,254,
26,75,254,
27,75,254,
28,74,254,
29,5,64,5,254,
30,3,66,4,254,
31,1,69,3,254,
254,
255 };
/*
* "N"
*/
char c54[] = {
254,
254,
25,2,34,3,31,2,254,
26,3,34,4,29,3,254,
27,4,33,5,28,4,254,
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28,5,32,6,26,5,254,
28,6,31,7,25,6,254,
29,6,30,8,23,8,254,
29,7,28,10,21,10,254,
29,76,254,
29,76,254,
29,75,254,
29,10,47,17,254,
28,11,43,19,254,
28,12,39,20,254,
27,13,36,20,254,
25,15,33,20,254,
27,13,30,20,254,
29,11,27,20,254,
31,9,24,20,254,
32,8,21,20,254,
35,4,19,20,254,
37,1,17,20,17,1,254,
52,20,19,4,254,
49,20,21,7,254,
46,20,24,9,254,
43,20,27,11,254,
40,20,30,13,254,
37,20,33,15,254,
34,20,36,13,254,
31,20,39,12,254,
28,20,43,11,254,
27,18,46,10,254,
26,75,254,
25,76,254,
25,76,254,
25,11,58,7,254,
25,10,60,6,254,
26,8,62,6,254,
28,6,63,5,254,
30,4,65,4,254,
32,3,66,3,254,
254,
255 };
/*
* "O"
*/
char c55[] = {
254,
254,
58,9,254,
53,21,254,
47,31,254,
44,38,254,
41,43,254,
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39,47,254,
37,23,6,2,9,11,254,
35,20,12,3,10,2,1,7,254,
33,18,16,5,9,2,4,5,254,
32,16,19,6,9,2,5,4,254,
31,15,21,7,9,2,6,3,254,
30,14,22,9,9,2,7,2,254,
29,58,254,
28,12,3,45,254,
27,12,5,45,254,
27,11,7,46,254,
26,11,10,45,254,
26,10,15,43,254,
25,10,58,3,254,
26,8,58,6,254,
28,5,58,10,254,
29,3,58,15,254,
30,2,58,14,254,
31,2,56,14,254,
33,2,53,15,254,
34,2,51,15,254,
36,2,47,16,254,
37,3,44,16,254,
39,4,40,16,254,
40,6,35,17,254,
42,7,29,18,254,
44,8,23,19,254,
46,11,14,21,254,
48,41,254,
51,36,254,
53,31,254,
56,25,254,
59,19,254,
254,
255 };
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Disk 78. Contents of file GOTTAB3

/*
* "P"
*/
char c56[] = {
254,
254,
25,3,58,4,254,
27,4,57,6,254,
28,5,58,6,254,
28,7,23,1,33,7,254,
28,8,23,3,31,7,254,
29,8,23,5,29,7,254,
29,8,24,6,27,8,254,
29,9,23,7,26,8,254,
29,9,23,8,25,8,254,
28,9,24,9,23,8,254,
28,9,24,10,22,8,254,
28,8,24,11,22,8,254,
28,65,1,8,254,
27,8,1,58,1,7,254,
26,9,2,58,1,7,254,
26,8,5,57,2,5,254,
25,8,8,57,3,3,254,
25,8,12,56,2,2,254,
25,8,31,4,25,12,254,
25,8,30,7,23,11,254,
25,8,29,10,20,11,254,
25,8,28,13,18,11,254,
25,8,28,11,19,11,254,
26,8,26,10,21,11,254,
27,7,25,9,22,11,254,
29,6,24,8,23,11,254,
32,4,23,7,23,11,254,
35,3,20,7,24,10,254,
58,6,24,10,254,
58,5,24,10,254,
58,5,23,10,254,
59,3,23,10,254,
59,3,22,9,254,
59,3,20,10,254,
60,2,18,10,254,
61,2,15,10,254,
62,2,12,9,254,
64,18,254,
254,
255 };
/*
* "Q"
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*/
char c57[] = {
254,
254,
58,9,254,
53,21,254,
47,31,254,
44,38,254,
41,43,254,
39,47,254,
37,23,6,2,9,11,254,
35,20,12,3,10,2,1,7,254,
33,18,16,5,9,2,4,5,254,
32,16,19,6,9,2,5,4,254,
31,15,21,7,9,2,6,3,254,
30,14,22,9,9,2,7,2,254,
29,58,254,
28,12,1,47,254,
27,12,3,47,254,
27,11,4,49,254,
26,11,5,4,1,45,254,
26,10,6,5,4,43,254,
25,10,7,6,45,3,254,
26,8,7,7,44,6,254,
28,5,7,9,42,10,254,
29,3,6,11,41,15,254,
30,2,4,12,42,14,254,
31,16,42,14,254,
30,15,43,15,254,
28,16,43,15,254,
27,15,43,16,254,
26,14,44,16,254,
25,13,1,4,40,16,254,
25,11,4,6,35,17,254,
25,9,8,7,29,18,254,
25,8,11,8,23,19,254,
25,8,13,11,14,21,254,
25,8,15,41,254,
26,7,18,36,254,
27,6,20,31,254,
28,5,23,25,254,
29,4,26,19,254,
30,4,30,9,254,
31,3,254,
33,2,254,
254,
255 };
/*
* "R"
*/
char c58[] = {



7(;$6�,167580(176
+20(�&20387(5

1092

254,
254,
25,3,58,4,254,
27,4,57,6,254,
28,5,58,6,254,
28,7,23,1,33,7,254,
28,8,23,3,31,7,254,
29,8,23,5,29,7,254,
29,8,24,6,27,8,254,
29,9,23,7,26,8,254,
29,9,23,8,25,8,254,
28,9,24,9,23,8,254,
28,9,24,10,22,8,254,
28,8,24,11,22,8,254,
28,65,1,8,254,
27,8,1,58,1,7,254,
26,9,2,58,1,7,254,
26,8,5,57,2,5,254,
25,8,8,57,3,3,254,
25,8,12,56,2,2,254,
25,8,29,2,29,12,254,
25,8,29,2,29,11,254,
25,8,29,2,29,11,254,
25,8,30,2,28,10,254,
25,8,30,2,28,10,254,
26,8,29,2,28,9,254,
27,7,29,3,26,10,254,
29,6,28,4,25,10,254,
32,4,26,6,24,9,254,
35,3,23,8,22,10,254,
59,11,21,10,254,
57,14,19,10,254,
29,43,18,10,254,
27,43,1,2,16,10,254,
26,44,2,2,14,11,254,
25,43,5,3,10,12,254,
25,41,9,4,5,14,254,
25,37,14,20,254,
25,5,48,16,254,
25,4,51,12,254,
25,4,54,6,254,
26,3,254,
27,3,254,
254,
255 };
/*
* "S"
*/
char c59[] = {
254,
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254,
25,3,254,
27,4,254,
29,4,254,
31,4,254,
32,5,254,
33,5,43,2,254,
34,5,40,5,254,
34,6,37,8,254,
35,6,34,11,254,
35,7,32,13,254,
36,7,30,15,254,
36,7,29,17,254,
36,8,27,19,254,
36,8,26,17,2,3,254,
36,9,11,2,11,16,6,3,254,
35,10,10,1,12,16,9,3,254,
35,10,9,1,12,16,10,5,254,
34,11,9,1,12,15,10,9,254,
33,12,10,1,10,15,10,14,254,
32,12,12,2,7,15,10,13,254,
31,13,15,2,4,14,11,11,254,
30,13,19,16,11,11,254,
28,14,22,13,12,9,254,
25,17,21,13,12,10,254,
26,14,23,12,12,11,254,
26,13,23,12,1,2,10,11,254,
27,11,24,12,4,2,6,12,254,
28,8,25,12,8,2,3,11,254,
29,6,26,12,11,13,254,
29,5,26,12,14,11,254,
30,2,28,12,14,11,254,
31,2,26,12,16,10,254,
32,2,24,12,17,10,254,
33,2,22,13,18,9,1,2,254,
34,3,19,13,20,8,4,2,254,
35,3,16,13,23,7,6,1,254,
36,4,11,14,27,6,6,1,254,
38,25,31,5,5,1,254,
40,20,36,4,3,1,254,
254,
255 };
/*
* "T"
*/
char c60[] = {
254,
254,
58,9,23,1,254,
52,21,18,2,254,
47,31,15,2,254,
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44,37,13,3,254,
41,43,11,4,254,
39,47,10,4,254,
37,23,17,11,9,4,254,
35,20,27,8,8,4,254,
33,18,14,2,19,5,7,5,254,
32,16,18,3,20,3,6,6,254,
31,15,21,4,20,3,4,6,254,
30,14,23,5,21,2,3,7,254,
29,13,25,6,21,2,2,7,254,
28,13,26,7,21,10,254,
27,12,27,8,22,9,254,
26,60,9,10,254,
26,11,1,49,7,10,254,
26,10,3,49,5,10,254,
25,10,5,49,3,11,254,
25,9,7,49,1,11,254,
25,8,9,60,254,
25,8,57,11,254,
25,7,58,11,254,
25,7,57,11,254,
25,6,58,11,254,
25,6,58,11,254,
25,5,60,9,254,
25,5,60,9,254,
25,5,60,9,254,
26,4,61,8,254,
26,4,61,8,254,
27,3,62,8,254,
27,4,62,7,254,
28,3,62,7,254,
29,3,62,6,254,
30,2,63,6,254,
31,2,63,5,254,
32,2,64,4,254,
254,
255 };
/*
* "U"
*/
char c61[] = {
254,
254,
25,2,36,3,29,2,254,
26,4,34,5,28,3,254,
27,5,33,6,27,4,254,
28,5,33,6,26,5,254,
28,6,32,7,25,6,254,
28,7,31,8,24,7,254,
29,7,29,10,22,8,254,
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29,76,254,
29,76,254,
29,75,254,
29,74,254,
28,73,254,
27,71,254,
27,12,254,
26,13,254,
25,14,254,
26,12,254,
27,11,254,
28,9,254,
29,7,254,
30,6,61,2,254,
31,4,63,4,254,
32,2,65,4,254,
33,2,64,5,254,
34,2,62,7,254,
35,70,254,
33,72,254,
31,74,254,
29,76,254,
27,77,254,
25,78,254,
26,13,57,7,254,
27,10,60,6,254,
28,7,63,5,254,
29,4,67,4,254,
30,2,71,2,254,
31,2,254,
254,
255 };
/*
* "V"
*/
char c62[] = {
254,
254,
25,2,36,3,31,2,254,
26,4,34,5,29,4,254,
27,5,33,6,28,4,254,
28,5,32,7,27,5,254,
28,6,30,9,26,6,254,
28,77,254,
29,76,254,
29,76,254,
29,76,254,
29,75,254,
29,74,254,
28,10,58,7,254,
27,11,59,6,254,
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27,12,59,5,254,
26,13,61,4,254,
25,14,64,2,254,
26,12,254,
27,11,254,
28,9,254,
29,7,254,
30,6,254,
31,4,254,
32,2,254,
33,2,254,
34,2,51,9,254,
35,3,33,28,254,
36,65,254,
38,64,254,
40,63,254,
42,62,254,
45,33,18,8,254,
48,14,36,7,254,
100,5,254,
101,3,254,
102,2,254,
254,
255 };
/*
* "W"
*/
char c63[] = {
254,
254,
25,2,36,3,29,2,254,
26,4,34,5,28,3,254,
27,5,33,6,27,4,254,
28,5,33,6,26,5,254,
28,6,32,7,25,6,254,
28,7,31,8,24,7,254,
29,7,29,10,22,8,254,
29,76,254,
29,76,254,
29,75,254,
29,74,254,
28,73,254,
27,71,254,
27,13,254,
26,14,254,
25,15,254,
26,12,25,3,254,
27,11,26,5,254,
28,9,28,6,26,2,254,
29,7,30,6,26,4,254,
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30,6,30,7,26,4,254,
31,4,31,8,25,5,254,
32,3,30,10,23,7,254,
33,72,254,
31,74,254,
29,76,254,
27,78,254,
25,80,254,
25,79,254,
26,8,28,10,23,8,254,
27,5,31,8,25,7,254,
28,2,34,7,26,6,254,
29,2,34,6,27,5,254,
30,2,34,6,28,4,254,
31,2,35,5,30,2,254,
32,3,36,3,254,
33,4,49,6,254,
34,7,41,14,254,
35,11,22,31,254,
36,65,254,
38,64,254,
40,63,254,
42,62,254,
45,33,18,8,254,
48,14,36,7,254,
52,6,42,5,254,
101,3,254,
102,2,254,
254,
255 };
/*
* "X"
*/
char c64[] = {
254,
254,
25,3,64,4,254,
26,5,63,5,254,
27,6,63,6,254,
27,7,62,7,254,
28,7,18,3,40,8,254,
28,8,18,5,37,9,254,
27,9,19,6,34,10,254,
27,9,20,7,31,11,254,
27,10,20,8,27,13,254,
26,11,21,9,22,15,254,
26,11,21,10,18,17,254,
25,12,21,12,12,20,254,
31,6,22,12,7,22,254,
36,6,17,12,3,24,254,
42,6,11,36,254,
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48,6,4,33,254,
54,33,254,
58,24,254,
55,23,254,
51,23,254,
47,29,254,
43,29,4,6,254,
39,32,11,6,254,
35,36,17,6,254,
30,24,6,12,21,6,254,
28,21,13,10,21,12,254,
27,17,19,9,21,11,254,
26,15,24,8,20,11,254,
25,13,29,7,19,10,254,
25,11,33,6,19,9,254,
25,10,36,5,18,9,254,
25,9,40,3,17,8,254,
26,8,61,7,254,
27,7,62,7,254,
28,6,63,6,254,
31,5,63,5,254,
254,
255 };
/*
* "Y"
*/
char c65[] = {
254,
254,
25,1,33,3,33,2,254,
25,3,33,4,31,4,254,
26,4,32,5,30,5,254,
27,4,31,7,28,6,254,
0,2,25,6,29,8,27,7,254,
2,3,22,7,28,9,25,9,254,
3,4,21,7,26,11,23,10,254,
4,5,19,77,254,
5,5,18,77,254,
5,6,17,77,254,
6,6,16,76,254,
6,6,16,75,254,
6,7,14,73,254,
6,7,14,11,52,3,254,
6,8,12,12,54,3,254,
6,8,11,12,57,3,254,
6,9,12,10,58,4,254,
5,10,14,8,57,7,254,
5,10,16,5,58,9,254,
5,10,18,3,57,12,254,
4,11,20,3,55,11,254,
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4,11,22,3,53,10,254,
3,11,25,3,50,11,254,
3,11,27,3,48,10,254,
2,12,29,3,46,10,254,
1,12,20,69,254,
0,13,16,72,254,
1,11,15,74,254,
2,9,14,76,254,
3,7,13,78,254,
4,5,12,80,254,
5,3,11,16,60,7,254,
6,3,8,16,63,6,254,
8,23,66,6,254,
10,18,71,5,254,
14,11,77,3,254,
254,
255 };
/*
* "Z"
*/
char c66[] = {
254,
254,
25,3,52,5,254,
27,3,46,14,254,
28,4,42,19,254,
29,5,39,5,6,11,254,
29,6,37,3,11,11,254,
30,7,35,2,13,12,254,
30,10,32,1,15,13,254,
30,11,47,15,254,
31,8,2,2,45,17,254,
31,9,3,2,43,16,254,
31,9,5,2,40,16,254,
31,10,6,2,11,5,22,15,254,
31,10,8,2,11,7,17,15,254,
31,11,9,2,10,8,15,14,254,
31,11,11,2,8,9,13,14,254,
31,11,13,2,6,9,13,14,254,
31,11,15,2,4,9,13,14,254,
31,12,16,2,2,9,13,13,254,
31,12,18,11,12,14,254,
31,12,20,9,12,14,254,
31,12,20,9,12,14,254,
31,12,20,9,12,14,254,
30,13,20,9,13,13,254,
30,13,20,10,12,13,254,
30,13,20,9,1,2,10,13,254,
29,14,20,9,3,2,9,12,254,
28,15,20,9,5,2,7,12,254,
28,15,20,9,7,2,5,12,254,
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27,15,22,8,9,2,4,11,254,
26,16,24,7,10,2,2,11,254,
25,17,28,5,10,2,1,10,254,
26,15,46,12,254,
27,14,12,2,34,10,254,
29,12,13,2,35,9,254,
31,11,11,4,36,7,254,
33,10,9,5,38,6,254,
35,10,5,6,41,4,254,
37,18,44,3,254,
39,14,48,2,254,
254,
255 };
/*
* "0"
*/
char c67[] = {
254,
254,
35,44,254,
34,46,254,
33,48,254,
32,50,254,
31,52,254,
30,8,44,2,254,
29,8,46,2,254,
28,8,48,2,254,
27,8,48,4,254,
26,8,48,6,254,
25,8,48,8,254,
26,6,48,8,254,
27,4,48,8,254,
28,2,48,8,254,
29,2,46,8,254,
30,54,254,
31,52,254,
32,50,254,
33,48,254,
254,
255 };
/*
* "1"
*/
char c68[] = {
254,
254,
25,1,58,1,254,
26,2,57,1,254,
27,2,56,2,254,
28,60,254,
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29,60,254,
30,58,254,
31,56,254,
32,54,254,
33,2,254,
34,2,254,
254,
255 };
/*
* "2"
*/
char c69[] = {
254,
254,
25,7,34,15,254,
26,6,1,4,30,15,254,
26,7,4,4,27,15,254,
27,7,7,3,25,15,254,
27,7,10,3,23,15,254,
28,7,12,2,33,4,254,
28,7,14,2,32,4,254,
27,7,17,2,29,6,254,
27,7,18,2,27,8,254,
26,7,21,2,24,8,254,
26,7,22,2,22,8,254,
25,7,24,2,20,8,254,
25,7,25,2,18,8,254,
25,6,27,2,16,8,254,
25,6,28,2,14,8,254,
25,6,29,22,254,
26,6,29,20,254,
27,6,29,18,254,
28,6,29,16,254,
254,
255 };
/*
* "3"
*/
char c70[] = {
254,
254,
35,1,45,1,254,
34,4,43,2,254,
33,7,41,3,254,
32,8,41,4,254,
31,8,19,1,22,5,254,
30,8,19,3,21,6,254,
29,8,19,5,20,7,254,
28,8,19,7,19,8,254,
27,8,19,9,18,8,254,
26,8,19,8,1,2,17,8,254,
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25,8,19,8,3,2,16,8,254,
26,6,19,8,5,2,15,8,254,
27,4,19,8,7,2,14,8,254,
28,2,19,8,9,2,13,8,254,
29,2,17,8,11,2,11,9,254,
30,25,13,21,254,
31,23,15,19,254,
32,21,17,17,254,
33,19,19,15,254,
254,
255 };
/*
* "4"
*/
char c71[] = {
254,
254,
54,1,254,
54,3,254,
54,5,254,
55,6,254,
55,8,254,
55,10,254,
56,7,1,3,254,
56,7,3,3,254,
56,7,5,3,254,
57,7,6,3,254,
57,7,8,3,254,
57,7,10,3,254,
57,7,12,3,254,
56,7,15,3,254,
29,1,25,8,17,3,254,
28,3,24,7,20,3,254,
27,60,254,
26,63,254,
25,64,254,
26,63,254,
27,62,254,
28,3,24,7,254,
29,1,27,5,254,
254,
255 };
/*
* "5"
*/
char c72[] = {
254,
254,
35,1,15,38,254,
34,4,14,36,254,
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33,7,13,8,20,6,254,
32,8,14,8,18,7,254,
31,8,16,8,16,7,254,
30,8,18,8,15,7,254,
29,8,20,8,14,6,254,
28,8,22,8,12,7,254,
27,8,24,8,11,7,254,
26,8,26,8,10,7,254,
25,8,28,8,9,7,254,
26,6,28,8,10,7,254,
27,4,28,8,11,7,254,
28,2,28,8,13,6,254,
29,2,26,8,14,6,254,
30,34,16,6,254,
31,32,17,6,254,
32,30,21,4,254,
33,28,24,3,254,
254,
255 };
/*
* "6"
*/
char c73[] = {
254,
254,
35,44,254,
34,46,254,
33,48,254,
32,50,254,
31,52,254,
30,8,25,2,17,2,254,
29,8,27,2,17,2,254,
28,8,29,2,17,2,254,
27,8,31,2,15,4,254,
26,8,31,4,13,6,254,
25,8,31,6,11,8,254,
26,6,31,8,9,8,254,
27,4,31,9,8,8,254,
28,2,31,8,9,8,254,
29,2,29,8,9,8,254,
30,37,9,8,254,
31,35,9,8,254,
32,33,10,7,254,
33,31,13,4,254,
254,
255 };
/*
* "7"
*/
char c74[] = {
254,
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254,
25,2,54,1,254,
26,2,53,3,254,
27,2,52,5,254,
28,5,48,7,254,
29,12,40,8,254,
30,19,32,7,254,
31,23,27,7,254,
32,29,20,6,254,
33,31,17,6,254,
34,2,10,21,15,5,254,
35,2,16,17,12,5,254,
36,2,21,14,9,5,254,
64,11,8,4,254,
69,9,5,4,254,
73,7,4,4,254,
76,6,2,4,254,
79,9,254,
83,5,254,
86,3,254,
254,
255 };
/*
* "8"
*/
char c75[] = {
254,
254,
34,16,13,16,254,
33,19,10,18,254,
32,22,7,20,254,
31,24,5,22,254,
30,26,3,24,254,
29,8,17,3,1,8,16,2,254,
28,8,20,9,18,2,254,
27,8,21,8,20,2,254,
26,8,21,8,20,4,254,
25,8,21,8,20,6,254,
26,6,21,8,20,8,254,
27,4,21,8,20,8,254,
28,2,21,8,20,8,254,
29,2,19,9,19,8,254,
30,2,17,8,1,3,16,8,254,
31,25,3,25,254,
32,23,5,23,254,
33,21,7,21,254,
34,19,10,18,254,
254,
255 };
/*
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* "9"
*/
char c76[] = {
254,
254,
34,1,20,25,254,
33,4,17,27,254,
32,7,14,29,254,
31,8,13,31,254,
30,8,13,33,254,
29,8,13,8,25,2,254,
28,8,13,8,27,2,254,
27,8,13,8,27,4,254,
26,8,13,8,27,6,254,
25,8,15,6,27,8,254,
26,6,17,4,27,8,254,
27,4,19,2,27,8,254,
28,2,21,2,25,8,254,
29,2,21,2,23,8,254,
30,2,21,2,21,8,254,
31,52,254,
32,50,254,
33,48,254,
34,46,254,
35,44,254,
254,
255 };
/*
* ""
*/
char c77[] = {
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,
254,



7(;$6�,167580(176
+20(�&20387(5

1106

254,
254,
255 };
 int gottab[1];
/* fake a pointer array! */
#asm
 RORG $-2
 DATA C77,C77,C77,C77,C77,C77,C77,C77
 DATA C77,C77,C77,C77,C77,C77,C77,C77
 DATA C77,C77,C77,C77,C77,C77,C77,C77
 DATA C77,C77,C77,C77,C77,C77,C77,C77
 DATA C77,C05,C14,C01,C06,C77,C77,C13
 DATA C03,C07,C77,C77,C10,C09,C02,C77
 DATA C67,C68,C69,C70,C71,C72,C73,C74
 DATA C75,C76,C12,C08,C77,C77,C77,C11
 DATA C04,C41,C42,C43,C44,C45,C46,C47
 DATA C48,C49,C50,C51,C52,C53,C54,C55
 DATA C56,C57,C58,C59,C60,C61,C62,C63
 DATA C64,C65,C66,C77,C77,C77,C77,C77
 DATA C77,C15,C16,C17,C18,C19,C20,C21
 DATA C22,C23,C24,C25,C26,C27,C28,C29
 DATA C30,C31,C32,C33,C34,C35,C36,C37
 DATA C38,C39,C40,C77,C77,C77,C77,C77
#endasm



The Cyc: Boston Computer Society Software Library

1107

Disk 78. Contents of file PFL;S

       TITL 'PROGRAM FILE BUILDER/LOADER'
*
*  MENU DRIVEN VERSION
*
* BY CLINT PULLEY  LAST EDIT 85/07/16 0720
*
       IDT  'PFLOAD'
*
       DEF  START,BUILD
       REF  VDPWD,GRMRA,GRMWA,GRMRD
*
MDRV   EQU  1            DISK DRIVE FOR PMENU FILE
BDRV   EQU  1            DISK DRIVE FOR BUILD OUTPUT
*
KSCAN  EQU  >2108
VSBW   EQU  >210C
VMBW   EQU  >2110
VSBR   EQU  >2114
VMBR   EQU  >2118
DSRLNK EQU  >2120
*
       AORG >2900        USE MINIMEM FOR BUILD
*
START  B    @PGMSEL
*
*  PFLOAD - PROGRAM FILE LOADER
*           ENTER WITH STRING ADDR FOR FILENAME
*           IN R3 (STRING PRECEDED BY COUNT BYTE)
*
PFLOAD CLR  R4           START ADDR FLAG
PFL1   LI   R0,>F00      MOVE PAB TO VRAM
       LI   R1,PABI
       LI   R2,10
       BLWP @VMBW
       MOVB *R3,R2       NAME LENGTH
       SRL  R2,8
       MOV  R2,R5        SAVE LENGTH
       INC  R2           FOR COUNT BYTE
       MOV  R3,R1
       LI   R0,>F09
       BLWP @VMBW        COUNT & FN TO PAB
       MOV  R0,@>8356
       BLWP @DSRLNK      LOAD FILE
       DATA 8
       JEQ  DSKERR
       LI   R0,>1000
       LI   R1,HDR
       LI   R2,6
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       BLWP @VMBR        READ HEADER
       MOV  @HDR+4,R1    FWA FOR THIS FILE
       MOV  R4,R4        IS START ADDR SET?
       JNE  PFL2         YES
       MOV  R1,@RUNWS    NO, SAVE FOR START
       SETO R4
PFL2   MOV  @HDR+2,R2    LENGTH
       LI   R0,>1006     START OF IMAGE
       BLWP @VMBR
       ABS  @HDR         MORE FILES?
       JEQ  PFL3         NO, RUN PGM
       A    R3,R5        ADDR OF LAST CHAR IN NAME
       AB   @ONE,*R5     INCREMENT FILENAME
       JMP  PFL1         LOAD NEXT FILE
*
PFL3   BL   @CLS
       LI   R0,>2104     BUILD EXBASIC UTILITY
       LI   R1,>2018     VECTORS
       LI   R2,14
PFL4   MOV  *R0+,*R1+
       DEC  R2
       JNE  PFL4
       LWPI RUNWS
       B    *R0          RUN LOADED PGM
*
CLS    CLR  R0           CLEAR SCREEN
       LI   R1,'  '
       BLWP @VSBW
       LI   R0,767
CLS1   MOVB R1,@VDPWD
       DEC  R0
       JNE  CLS1
       RT
*
DSKERR BL   @CLS         DISK ERROR - REPORT & WAIT
       LI   R0,358
       LI   R1,ERRMSG
       LI   R2,20
       BLWP @VMBW
       LIMI 2
WAIT   JMP  WAIT         WAIT FOR QUIT
*
GRMSAV BSS  2            GROM ADDR SAVE
RUNWS  EQU  >20BA        WS FOR LOADED PGM
PABI   DATA >500,>1000,0,>2400,0
ONE    DATA >0100
HDR    BSS  6            FILE HEADER
ERRMSG TEXT '*DISK ACCESS ERROR!*'
*
SELC   TEXT 'A '         SELECTION CHAR
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ATXT   TEXT 'PROGRAMS AVAILABLE :'
BTXT   TEXT 'YOUR CHOICE? '
NULL   BYTE >FF          NO KEY VALUE
AAA    TEXT 'A'
*
*  SELECT PROGRAM FILE TO LOAD
*
PGMSEL MOV  R11,@RUNWS+22
       LWPI >8300
       LI   R0,>70E8     MOVE UTILITY CODE
       LI   R1,>20FA     FROM ED/ASM GROM
       LI   R2,>2C2      TO LOW RAM SO COLD
       MOVB @GRMRA,@GRMSAV SAVE GROM ADDR
       NOP
       MOVB @GRMRA,@GRMSAV+1
       DEC  @GRMSAV
       MOVB R0,@GRMWA    STARTS WILL WORK
       SWPB R0
       MOVB R0,@GRMWA    THIS ASSUMES ALL
       SWPB R0           ED/ASM CARTRIDGES
PSL0   MOVB @GRMRD,*R1+  ARE THE SAME
       DEC  R2
       JNE  PSL0
       MOVB @GRMSAV,@GRMWA RESTORE GROM ADDR
       NOP
       MOVB @GRMSAV+1,@GRMWA
       BL   @CLS
       LI   R0,6
       LI   R1,ATXT
       LI   R2,20
       BLWP @VMBW
       BL   @DSRACC      OPEN MENU FILE
       JEQ  DSKERR       IF NO FILE
       MOVB @RDOP,@MPAB  SET PAB FOR READ
       LI   R12,73       1ST PGM LINE ON SCREEN
       LI   R13,FNB      FILENAME BUFFER
       CLR  R14          CTR FOR # PGMS
PSL1   BL   @DSRACC      READ RECORD
       JEQ  PSL2         IF EOF
       LI   R0,>1000
       LI   R1,MRBUF
       LI   R2,12
       BLWP @VMBR        GET TEXT
       MOV  R12,R0
       INCT R0
       BLWP @VMBW        TO SCREEN
       LI   R0,>F05
       BLWP @VSBR        GET REC LEN
       SRL  R1,8
       AI   R1,-12       FN LENGTH
       MOV  R1,R2
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       MOV  R13,R1       FNB LOC
       INC  R1           FOR LENGTH BYTE
       LI   R0,>100C     FN FIELD
       BLWP @VMBR        READ FILENAME
       SWPB R2
       MOVB R2,*R13      FN LEN TO BUFFER
       AI   R13,16       NEXT FN
       MOV  R12,R0       SCREEN LOC
       LI   R1,SELC
       LI   R2,2
       BLWP @VMBW        SELECTION CHAR
       A    @ONE,*R1     INC CHAR
       AI   R12,32       NEXT LINE
       INC  R14
       JMP  PSL1         GET NEXT RECORD
PSL2   MOVB @CLSOP,@MPAB
       BL   @DSRACC      CLOSE FILE
       LI   R0,745
       LI   R1,BTXT
       LI   R2,13
       BLWP @VMBW        DISPLAY CHOICE?
       A    R2,R0
       CLR  @>8374
PSL3   LIMI 2            ALLOW QUIT
       LIMI 0
       BLWP @KSCAN
       MOVB @>8375,R1
       CB   R1,@NULL     KEY PRESSED?
       JEQ  PSL3         NO
       CB   R1,@AAA      IS IT ALPHA
       JLT  PSL3         NO
       ANDI R1,>5F00     MAKE UPPER CASE
       BLWP @VSBW        DISPLAY CHAR
       SWPB R1
       AI   R1,-65       MAKE INDEX
       C    R1,R14
       JHE  PSL3         IF OUT OF RANGE
       SLA  R1,1         MAKE WORD INDEX
       MOV  @ADDTAB(R1),R3 GET FILENAME PTR
       B    @PFLOAD
*
* DSRACC - DSR ACCESS SUBROUTINE FOR PMENU
*
DSRACC LI   R0,>F00      VRAM PAB ADDR
       LI   R1,MPAB
       LI   R2,20
       BLWP @VMBW        STORE PAB
       AI   R0,9
       MOV  R0,@>8356
       BLWP @DSRLNK
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       DATA 8
       RT
*
MPAB   DATA >0014,>1000,>5000,0,10 MENU FILE PAB
       TEXT 'DSK'
       BYTE 48+MDRV
       TEXT '.PMENU'
CLSOP  BYTE 1            I/O OPCODES
RDOP   BYTE 2
*
*  ADDRESS TABLE (20 SLOTS)
*
ADDTAB DATA FNB,FNB+16,FNB+32,FNB+48,FNB+64,FNB+80
       DATA FNB+96,FNB+112,FNB+128,FNB+144,FNB+160,FNB+176
       DATA FNB+192,FNB+208,FNB+224,FNB+240,FNB+256,FNB+272
       DATA FNB+288,FNB+304
*
MRBUF  EQU  $            MENU READ BUFFER
FNB    EQU  $+16         FILENAME BUFFER
*
SLAST  EQU  $
*
*  BUILD PROGRAM FILE (UTIL1)
*
BUILD  LWPI >8300
*      BL   @CLS
       LI   R0,322
       LI   R1,CTXT
       LI   R2,30
       BLWP @>6028       VMBW
       CLR  @>8374
       CLR  R1
BLD1   BLWP @>6020       WAIT FOR SPACEBAR
       MOVB @>8375,R1
       CI   R1,>2000
       JNE  BLD1         IF NOT SPACE
       LI   R1,SLAST     COMPUTE LENGTH
       AI   R1,-START
       MOV  R1,@BHDR+2   PUT IN HEADER
       AI   R1,6
       MOV  R1,@FLEN     PUT IN PAB
       LI   R0,>1000
       LI   R1,BHDR
       LI   R2,6
       BLWP @>6028       STORE HEADER
       A    R2,R0
       LI   R1,START
       MOV  @BHDR+2,R2
       BLWP @>6028       STORE PGM
       LI   R0,>F00
       LI   R1,BPAB
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       LI   R2,20
       BLWP @>6028       STORE PAB
       AI   R0,9
       MOV  R0,@>8356
       BLWP @>6038       DSRLNK
       DATA 8
       LIMI 2
       BLWP @0           RETURN TO SYSTEM
*
BHDR   DATA 0,0,START    UTIL1 PF HDR
CTXT   TEXT '<INSERT DISK AND PRESS SPACE>'
BPAB   DATA >0600,>1000,0
FLEN   DATA 0,10
       TEXT 'DSK'
       BYTE 48+BDRV
       TEXT '.UTIL1'
       END
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Disk 78. Contents of file PMENU

9900 Bthu   DSK1.BTHU1
Disk Direct DSK1.SD
This programDSK1.THIS
That programDSK1.THAT
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Disk 79. Checkbook Writer

9HUVLRQ� $XWKRU��0HOYLQ�1RPLQD
5HTXLUHV� /DQJXDJH� 8SGDWHG�

5HFRUGV�FKHFNV�\RX
YH�ZULWWHQ�DQG�FDQ�UHFRQFLOH�\RXU�DFFRXQW�YV�\RXU�EDQN�VWDWHPHQW��+DV�D�FDOFXODWRU
ZLQGRZ�FDOODEOH�IURP�LQVLGH�WKH�SURJUDP��DOVR�KDV�GLVN�PDQDJHPHQW�FDSDELOLWLHV�

dskdir. v2.0. 12-dec-96
Disk name               = CHECKWRITE
Sectors total           = 360
Sectors used            = 255
Sectors available       = 103
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >007 -READ-ME-     5 DIS/VAR 80   >0dc 004
002 >00a BKBBOOK1      2 DIS/VAR 80   >108 001
003 >00b BKBBOOK2      2 DIS/VAR 80   >109 001
004 >00c BKBBOOK3      2 DIS/VAR 80   >10a 001
005 >00d BKBBOOK4      2 DIS/VAR 80   >10b 001
006 >00e BKNBOOK1      2 DIS/VAR 80   >10c 001
007 >00f BKNBOOK2      2 DIS/VAR 80   >10d 001
008 >010 BKNBOOK3      2 DIS/VAR 80   >10e 001
009 >011 BKNBOOK4      2 DIS/VAR 80   >10f 001
010 >003 CBW4/41DOC   26 DIS/VAR 80   >06a 024 >0e0 001
011 >005 DIM          33 PROGRAM      >0a5 032
012 >006 DIM/HELP     24 DIS/VAR 80   >0c5 023
013 >008 DIM/REVIEW   39 DIS/VAR 80   >0e1 038
014 >002 LOAD         73 INT/VAR254   >022 072
015 >009 PRI-SET       2 DIS/VAR 80   >110 001
016 >004 RECONCILE    37 PROGRAM      >082 035 >107 001
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Disk 79. Contents of file -READ-ME-

7KLV�GLVN�LV�D�JLIW�IURP�WKH�/,0$��2+��$5($�86(5�*5283��,W�FRQWDLQV�WKH�FKHFNERRN�DQG�FKHFNZULWLQJ
SURJUDP��&KHFNERRN�:ULWHU�Y������DV�/2$'�DQG�WKH�FRPSDQLRQ�SURJUDP�5(&21&,/(��7KHVH�DUH�LQ�WKH
SXEOLF�GRPDLQ�DQG�DUH�GHVFULEHG�LQ�WKH�0D\����LVVXH�RI�RXU�QHZVOHWWHU�%LWV�%\WHV�	�3L[HOV��7KH�WH[W�RI�WKLV
GHVFULSWLRQ�LV�LQFOXGHG�KHUH�DV�&%:����'2&�

7KLV�GLVN�DOVR�FRQWDLQV�'LVN�,QIRUPDWLRQ�0DQDJHU��',0��DQG�LWV�GRFXPHQWDWLRQ��',0�+(/3���7KLV
SURJUDP�LV�UHYLHZHG�LQ�RXU�-XQH����QHZVOHWWHU��7KH�UHYLHZ�LV�RQ�WKLV�GLVN�DV�ILOH�',0�5(9,(:��',0�KDV
EHHQ�DURXQG�DZKLOH�DQG�LV�LQ�WKH�SXEOLF�GRPDLQ��,W�KDV�VRPH�XQLTXH�IHDWXUHV�QRW�IRXQG�LQ�RWKHU�VRIWZDUH
SDFNDJHV��',0�ORDGV�XVLQJ�WKH�(�$�PRGXOH�RSWLRQ�����',0�FDQQRW�EH�ORDGHG�IURP�)XQQHOZHE�RU�IURP�D
*UDP�.UDFNHU�(�$�WKDW�GRHV�QRW�UHVLGH�LQ�*5$0����!������
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Disk 79. Contents of file BKBBOOK1

��
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Disk 79. Contents of file BKBBOOK2

��
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Disk 79. Contents of file BKBBOOK3

��
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Disk 79. Contents of file BKBBOOK4

��
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Disk 79. Contents of file BKNBOOK1

��
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Disk 79. Contents of file BKNBOOK2

��
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Disk 79. Contents of file BKNBOOK3

��
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Disk 79. Contents of file BKNBOOK4

��
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Disk 79. Contents of file CBW4/41DOC

&+(&.%22.�:5,7(5�YHU�����

E\�0(/9,1�120,1$

/LPD�2KLR�8VHU�*URXS

+HUH�LV�WKH�ODWHVW�YHUVLRQ�RI�P\�&KHFNZULWHU�SURJUDP�ZLWK�PDQ\�HQKDQFHPHQWV�RYHU�SUHYLRXVO\�SXEOLVKHG
YHUVLRQV�� ,Q�FDVH�\RX�KDYHQ
W�XVHG�WKLV�SURJUDP�EHIRUH�� LW�PD\�EH�WKH�RQO\�FKHFNERRN�SURJUDP�WKDW
DFWXDOO\�6$9(6�<28�7,0(��7KH�SURJUDP�SULQWV�FKHFNV�DQG�VWRUHV�FKHFN�GDWD�RQ�D�GLVN�ILOH�IRU�ODWHU
UHWULHYDO�DQG�RU�HGLWLQJ��$OO�\RX�GR�LV�W\SH�LQ�WKH�GDWD�IRU�HDFK�FKHFN��GDWH��SD\HH��GROODU�DPRXQW��HWF��DQG
WKH�FRPSXWHU�WKHQ�SULQWV�D�FKHFN�VWXE�DQG�SURPSWV�\RX�WR�LQVHUW�D�FKHFN�LQ�\RXU�6WDU�(SVRQ�FRPSDWLEOH
SULQWHU��<RX�FDQ�XVH�RUGLQDU\�VL]HG�EDQN�FKHFNV�DQG�VOLS�WKHP�EHKLQG�WKH�SULQW�KHDG�DQG�RYHU�WKH�SDSHU
DOUHDG\�LQ�WKH�SULQWHU��7XFN�WKH�ERWWRP�RI�WKH�FKHFN�XQGHU�WKH�EDU�IURP�ZKLFK�WKH�SDSHU�HPHUJHV��DOLJQ
WKH�WRS�RI�WKH�FKHFN�ZLWK�WKH�SULQWHG�GDVKHG�OLQH��DQG�DOLJQ�WKH�OHIW�RI� WKH�FKHFN�ZLWK�WKH�OHIW�SDSHU
SHUIRUDWLRQ��/RZHULQJ�WKH�SDSHU�EDLO�EDU�RYHU�WKH�FKHFN�KROGV�WKH�FKHFN�LQ�SRVLWLRQ��3UHVVLQJ�ENTER�WKHQ
SULQWV�WKH�GDWD�GLUHFWO\�RQWR�WKH�FKHFN��7KLV�SURJUDP�ZLOO�DOVR�VXSSRUW�ODUJH���ð����FKHFNV�ZLWK�VSURFNHW
KROHV�WKDW�IHHG�WKURXJK�WKH�SULQWHU�OLNH�IDQ�IROG�SDSHU��7KHVH�ODUJH�FKHFNV�DUH�DYDLODEOH�IURP�PRVW�EDQNV
RQ�VSHFLDO�RUGHU�

7KLV�QHZ�YHUVLRQ�RI�&KHFNERRN�:ULWHU�FRPHV�LQ�WZR�SDUWV��WKH�&KHFNERRN�:ULWHU�SURJUDP�LWVHOI��DQG�D
OLQNHG�SURJUDP�FDOOHG�5(&21&,/(�ZKLFK�LV�XVHG�WR�UHFRQFLOH�EDQN�VWDWHPHQWV��%RWK�SURJUDPV�VKRXOG
EH�SODFHG�RQ�WKH�VDPH�GLVN�DQG�QDPHG�/2$'�DQG�5(&21&,/(�UHVSHFWLYHO\�DQG�XVHG�LQ�'6.���7R�FKDQJH
WR�DQRWKHU�GULYH�QXPEHU�VHH�OLQH�����7KH�WZR�SURJUDPV�ZLOO�NHHS�WUDFN�RI���GLIIHUHQW�DFFRXQWV��DOO�IURP
WKH�VDPH�WZR�SURJUDPV�DQG�DOO�RQ�WKH�VDPH�66�6'�GLVN��$�'�9����ILOH�QDPHG�&+(&.%22.[�LV�FUHDWHG
IRU�HDFK�RI�WKH�IRXU�DFFRXQWV��7KHVH�ILOHV�VKRZ�WKH�IROORZLQJ�LQIRUPDWLRQ�IRU�HYHU\�FKHFN�RU�GHSRVLW�ZULWWHQ
RQ�WKH�DFFRXQW��FKHFN�QXPEHU��GDWH��ZULWWHQ�IRU��GHSRVLW�DPRXQW��SD\HH��FKHFN�DPRXQW��KDV�FKHFN�FOHDUHG
EDQN��DQG�DFFRXQW�EDODQFH�DIWHU�WKH�SDUWLFXODU�FKHFN�RU�GHSRVLW��7KH�&+(&.%22.[�ILOHV�FDQ�EH�UHDG�DQG
LI�QHFHVVDU\�HGLWHG�ZLWK�7,�:ULWHU�

&KHFNZULWHU�9�����KDV�WKH�IROORZLQJ�IHDWXUHV�QRW�SUHVHQW�RQ�WKH�HDUOLHU�YHUVLRQ�SXEOLVKHG�LQ�WKH�)HE���
LVVXH�RI�%,76�%<7(6�DQG�3,;(/6�

�� 7KH�SURJUDP�ORRNV�WR�VHH�LI�WKH�QHFHVVDU\�GDWD�ILOHV�DUH�SUHVHQW��,I�QRW�SUHVHQW��WKHVH�GDWD�ILOHV�DUH
DXWRPDWLFDOO\�JHQHUDWHG�RQ�WKH�GLVN�DV�QHHGHG��1R�XVHU�LQWHUYHQWLRQ�LV�QHHGHG�IRU�WKH�DXWRPDWLF
FUHDWLRQ�RI�WKHVH�ILOHV�

�� $�ZLQGRZ�FDOFXODWRU�KDV�EHHQ�DGGHG�VR�����FDOFXODWLRQV�FDQ�EH�GRQH�PDQXDOO\�IURP�ZLWKLQ�WKH
SURJUDP��7KH�SURJUDP��DXWRPDWLFDOO\�NHHSV�FRQWLQXRXV�WUDFN�RI�DFFRXQW�EDODQFHV�

�� $��0HPR��RI�XS�WR����FKDUDFWHUV�FDQ�QRZ�EH�SULQWHG�GLUHFWO\�RQWR�WKH�ORZHU�OHIW�SDUW�RI�WKH�FKHFN�
VXFK�DV��IRU�9,6$�DFFRXQW��������������7KH�PHPR�VL]H�LV�ODUJHU�WKDQ�WKH��)RU��GDWD��RQO\�XS�WR
��FKDUDFWHUV��ZKLFK�LV�UHWDLQHG�LQ�WKH�&+(&.%22.[�ILOH�IRU�HYHU\�FKHFN�WUDQVDFWLRQ�



The Cyc: Boston Computer Society Software Library

1125

�� �6HYHUDO�PLQRU�EXJV�KDYH�EHHQ�IL[HG��DQG�WKH�GLVSOD\�RI�WKH�FKHFNZULWLQJ�PHQX��WKH�WKLUG�PHQX�
KDV�EHHQ�LPSURYHG�

:KHQ�\RXU�EDQN�VWDWHPHQW�DUULYHV��ORDG�WKH�5(&21&,/(�SURJUDP��7KLV�FDQ�EH�ORDGHG�E\�QDPH��RU�IURP
WKH��5HFRQFLOH�VWDWHPHQW��RSWLRQ�RI�WKH�ILUVW�&KHFNERRN�:ULWHU�PHQX��7KH�5(&21&,/(�SURJUDP�VHDUFKHV
WKH�&+(&.%22.[�ILOH�RI�ZULWWHQ�FKHFNV�IRU�DQ\�WKDW�KDYH�QRW�\HW�EHHQ�FKHFNHG�RII��7KHVH�DUH�OLVWHG�RQ
WKH�VFUHHQ�DQG�\RX�W\SH�LQ�WKH�UHFRUG�QXPEHU��VDPH�DV�WKH�7,�:ULWHU�OLQH�QXPEHU��RI�WKRVH�FKHFNV�DQG
GHSRVLWV�OLVWHG�RQ�WKH�EDQN�VWDWHPHQW��7KHVH�DUH�WKHQ�UHDG�EDFN�LQWR�&+(&.%22.[�ILOH�IODJJHG�DV�KDYLQJ
EHHQ�FOHDUHG�E\�WKH�EDQN��)URP�5(&21&,/(�\RX�FDQ�DOVR�JHQHUDWH�RQ�D�SULQWHU�D�FRPSOHWH�OLVWLQJ�RI
&+(&.%22.[�DQG�D�VXPPDU\�RI�\RXU�RXWVWDQGLQJ�FKHFNV�DQG�EDQN�EDODQFH��7KH�5(&21&,/(�SURJUDP
SURYLGHV�D�YHU\�HDV\�ZD\�WR�UHFRQFLOH�DQG�EDODQFH�\RXU�FKHFNLQJ�DFFRXQWV��$IWHU�UHFRQFLOLDWLRQ��\RX�KDYH
WKH�RSWLRQ�RI�ORDGLQJ�&KHFNERRN�:ULWHU�RU�H[LWLQJ�WR�([WHQGHG�%DVLF�

,I�\RX�KDYH�XVHG�DQ�HDUOLHU�YHUVLRQ�RI�&KHFNERRN�:ULWHU�DQG�\RXU�GDWD�ILOHV�VHHP�WR�EH�LQFRPSDWLEOH��WKH
SUREOHP�PD\�EH�D�QXOO�VWULQJ��EODQN�OLQH��DW�WKH�EHJLQQLQJ�RI�HDFK�ILOH��/RDG�\RXU�&KHFNZULWHU�GDWD�ILOHV
�&+(&.%22.[��%.%%22.[��%.1%22.[��DQG�35,�6(7��ZLWK�7,�:ULWHU�DQG�GHOHWH�WKH�ILUVW�EODQN�OLQH�
LI�LW�LV�SUHVHQW��$OO�%.%%22.[�%.1%22.[�DQG�WKH�35,�6(7�ILOH�XVHG�LQ�WKLV�YHUVLRQ������KDYH�D�QXOO
VWULQJ��EODQN�OLQH��DV�WKH�VHFRQG�UHFRUG�RI�WKH�ILOH��7KLV�HPSW\�VHFRQG�UHFRUG�PDNHV�&KHFNERRN�:ULWHU
IXOO\�FRPSDWLEOH�ZLWK�+RUL]RQ�5DPGLVNV��7KH�RSHUDWLQJ�V\VWHP�RI�WKHVH�UDPGLVNV�KDV�WURXEOH�ZLWK�VLQJOH
UHFRUG�9$5,$%/(�ILOHV�WKDW�DUH�RYHUZULWWHQ�DJDLQ�DQG�DJDLQ��,I�\RX�DUH�XVLQJ�%.%%22.[�%.1%22.[
DQG�35,�6(7�ILOHV�IURP�D�SUHYLRXV�YHUVLRQ�RI�&KHFNERRN�:ULWHU��\RX�PD\�KDYH�WR�DGG�WKLV�HPSW\�VHFRQG
UHFRUG��OLQH��ZLWK�7,�:ULWHU�LQ�RUGHU�WR�PDNH�WKHP�FRPSDWLEOH�ZLWK�WKLV�QHZ�YHUVLRQ��<RX�FRXOG��RI�FRXUVH�
OHW�YHU������DXWRPDWLFDOO\�FUHDWH�LWV�RZQ�GDWD�ILOHV�IURP�VFUDWFK�

7KHVH�WZR�SURJUDPV�DUH�IDLUO\�HDV\�WR�XVH��(DFK�LV�PHQX�GULYHQ��DQG�HDFK�KDV�DQ�LQVWUXFWLRQ�VXESURJUDP
WKDW�FDQ�EH�UHDG�DW�DQ\�WLPH��,�KRSH�\RX�OLNH�WKHP��,�WKLQN�WKH\�UHDOO\�GR�VDYH�WLPH�FRPSDUHG�WR�KDQG
ZULWLQJ�FKHFNV�DQG�XVLQJ�D�FDOFXODWRU�WR�ILJXUH�RXW�EDODQFHV��7KHVH�SURJUDPV�DUH�IRU�SRRU�SHRSOH��7KH�FRVW
LV�ORZ��IUHH��VLQFH�,�DP�SODFLQJ�WKHP�LQ�WKH�SXEOLF�GRPDLQ��+RZHYHU�����������LV�WKH�ODUJHVW�DPRXQW�WKDW
\RX�FDQ�ZULWH�D�FKHFN�IRU�RU�GHSRVLW�DW�RQH�WLPH��,I�\RX�QHHG�WR�ZULWH�ODUJHU�FKHFNV��WKDQ�\RX�FDQ�SUREDEO\
DIIRUG�WR�SD\�IRU�WKH�UHTXLUHG�VRIWZDUH�

-81(� ��� �����³�%XJV� QRWHG� LQ� WKH� -XQH� ��� /LPD�8VHU�*URXS� QHZVOHWWHU� KDYH� EHHQ� IL[HG� LQ� WKH
&KHFNERRN�:ULWHU�/2$'�DQG�5(&21&,/(�SURJUDPV�RQ�WKLV�GLVN�
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Disk 79. Contents of file DIM/HELP

'LVN�,QIRUPDWLRQ�0DQDJHU
2SHUDWLQJ�,QVWUXFWLRQV

2QFH�WKH�GULYH�QXPEHU��������RU����LV�VHOHFWHG���WKH�ILYH�RSWLRQV�DYDLODEOH�DUH�OLVWHG�EHORZ�

CTRL B %DFN�WR�GULYH�VHOHFW�

CTRL I ,QLWLDOL]H�GLVN�LQ�GULYH�VHOHFWHG�

CTRL L /RRN�DW�VHFWRUV�LQ�GULYH�VHOHFWHG�

CTRL S 6DYH�WKH�GLVN�QDPH�DW�1$0( �
ENTER &DWDORJXH�WKH�GLVN�LQ�GULYH�VHOHFWHG�

/RRN�2SWLRQV

CTRL 0 /RRNV�DW�WKH�ILUVW�����E\WHV�LQ�WKH�VHFWRU�VHOHFWHG�
CTRL 8 /RRNV�DW�WKH�ODVW�����E\WHV�LQ�WKH�VHFWRU�VHOHFWHG�
CTRL S 6HFWRU�VHOHFWLRQ��1RWH�WKDW�VHFWRU�QXPEHU�LV�D�KH[�YDOXH��FCTN E�DQG�FCTN X

PD\�EH�XVHG�WR�LQFUHDVH�RU�GHFUHDVH�WKH�VHFWRU�QXPEHU�
CTRL B %DFN�WR�GULYH�VHOHFW�
CTRL O 6HQG�VHFWRU�LQIRUPDWLRQ�WR�D�SULQWHU�RU�GLVN�ILOH��CTRL Append �LQ�WKLV�RSWLRQ

DOORZV�\RX�WR�DGG�WKH�LQIRUPDWLRQ�WR�WKH�ERWWRP�RI�WKH�ILOH�QDPH�RQ�WKH�FXUVRU
OLQH��H�J��'6.��6(&725

CTRL H 0RGLI\�+(;�YDOXHV�LQ�WKH�VHFWRU��8VH�CTRL W�RSWLRQ�WR�VDYH�WKH�QHZ�YDOXHV�
CTRL A 0RGLI\�$6&,,�YDOXHV�LQ�WKH�VHFWRU�
CTRL R 6HWV�ENTER�RSWLRQ�WR�VHFWRU�UHDG�
CTRL W 6HWV�ENTER�RSWLRQ�WR�VHFWRU�ZULWH�
ENTER 5HDGV�RU�ZULWHV�GLVN�VHFWRU�



The Cyc: Boston Computer Society Software Library

1127

&DWDORJXH�2SWLRQV

FCTN E 6FUROOV�ILOH�QDPHV�XS�

FCTN X 6FUROOV�ILOH�QDPHV�GRZQ�

CTRL A 6HWV�RU�UHVHWV�DOO�ILOHV�OHVV�WKDQ����VHFWRUV�ORQJ�IRU�FRS\LQJ�RU�UHFRUGLQJ��$�VPDOO
�F��WR�WKH�OHIW�RI�WKH�ILOH�QDPH�LQGLFDWHV�ZKLFK�ILOHV�KDYH�EHHQ�VHOHFWHG�

� CTRL B %DFN�WR�GULYH�VHOHFW�
CTRL C &RS\�ILOH��PD[�����VHFWRUV��WR�D�VHFRQG�GULYH�LI�WKH�CTRL A�RU�CTRL 0�RSWLRQ�KDV

EHHQ�XVHG�SUHYLRXVO\���RU�D�VHOHFWHG�ILOH�LI�WKRVH�RSWLRQV�KDYHQ
W�EHHQ�XVHG��7KH
FRS\�GLVN�PXVW�EH�LQVHUWHG�LQ�WKH�GULYH�VHOHFWHG�EHIRUH�\RX�HQWHU�WKH�FRS\�ILOH
QDPH��,I�WKH�CTRL A�RU�CTRL 0�RSWLRQV�ZHUH�XVHG�LW�ZLOO�FRS\�IURP�GULYH���WR
GULYH���RU�YLVH�YHUVD�

CTRL D 'HOHWHV�ILOH�RQ�FXUVRU�OLQH��$FWXDO�ILOH�GHOHWLRQ�WDNHV�SODFH�ZLWK�CTRL S�RSWLRQ�
CTRL L $�OLVWLQJ�RI�WKH�GLVN�VHFWRUV�XVHG�E\�WKH�ILOH�LV�GLVSOD\HG��FCTN E�RU�FCTN X�PD\

EH�XVHG�WR�FKDQJH�WKH�VHFWRU��ENTER�ZLOO�UHDG�DQG�GLVSOD\�VHFWRU�YDOXHV��8VH����
WR�FKDQJH�WKH�UDQJH�GLVSOD\HG��&75/�2XW�RSWLRQ�OLVWV�WKH�ILOH�VHFWRUV�XVHG�E\�$//
ILOHV�RQ�D�SULQWHU�RU�GLVN�ILOH��&75/�0RGLI\�DOORZV�\RX�WR�FKDQJH�VHFWRU�YDOXHV
�UHIHU�WR�/RRN�2SWLRQV��

CTRL N &DWDORJXHV�QHZ�GLVN�LQ�GULYH�VHOHFWHG�
CTRL O 2XWSXWV�FDWDORJXH�LQIRUPDWLRQ�WR�D�GLVN�RU�SULQWHU��7KH�6DYH�RSWLRQ�LQ�WKLV�PRGH

VWRUHV�WKH�FDWDORJXH�LQ�D�ILOH�QDPHG�&$7$/2*8(��7KLV�LQIRUPDWLRQ�PD\�EH
UHWULHYHG�XVLQJ�WKH�/RDG�RSWLRQ�

CTRL P ,I�D�ILOH�LV�ZULWH�SURWHFWHG���WKLV�RSWLRQ�XQSURWHFWV�LW�RU�YLVH�YHUVD�
CTRL R 5HFRUGV�ILOHV�VHOHFWHG�E\�CTRL 0�RU
CTRL A RSWLRQV�RQ�&6��DQG�RU�&6��
CTRL S 6DYHV�LQIRUPDWLRQ�IURP�WKH�CTRL P�RU�CTRL D�RU�ENTER�RSWLRQV�RQ�WKH�GLVN�

$��!��V\PERO�WR�WKH�OHIW�RI�WKH�ILOH�QDPH�LQGLFDWHV�WKHUH�LV�LQIRUPDWLRQ�WR�EH�VDYHG
RQ�WKH�GLVN�

CTRL T 7DEV�RYHU�WR�WKH���,1)2�����86(�RU���'$7(�VHFWLRQ�WR�DOORZ�PRGLILFDWLRQ�RI�WKDW
GDWD��8VH�CTRL T �WR�WDE�EDFN�WR�WKH�ILOH�QDPH�

CTRL 0 6HOHFWV�RU�GH�VHOHFWV�ILOH�RQ�FXUVRU�IRU�WKH�&S\�RU�5HF�RSWLRQV�
CTRL 1 6HOHFWV�WKH���,1)2�GDWD�IRU�GLVSOD\��7KLV�LQIRUPDWLRQ�PD\�EH�DQ\���FKDUDFWHU�ILOH

H[WHQVLRQ�LQIRUPDWLRQ�
CTRL 2 6HOHFWV�WKH���86(�GDWD�IRU�GLVSOD\��2QH�RI���ILOH�W\SHV�PD\�EH�VHOHFWHG�
CTRL 3 6HOHFWV�WKH���'$7(�GDWD�IRU�GLVSOD\��7KH�GDWH�PXVW�EH�EHWZHHQ�-$1������DQG

'(&������DQG�HQWHUHG�LQ�WKDW�IRUPDW�WR�EH�DFFHSWHG�
CTRL 4 5HVHWV�WR�WKH�WRS�RI�WKH�FDWDORJXH�
CTRL 5 0RYHV�FXUVRU�OLQH�KDOI�ZD\�XS�WKH�ILOH�OLVW�
ENTER $�QHZ�ILOH�QDPH�PD\�EH�W\SHG�LQ�DQG�HQWHUHG��2QFH�HQWHUHG���WKH�ILOH�VHTXHQFH�LV

UHVRUWHG��7R�VDYH�WKH�QHZ�ILOH�QDPH�XVH�WKH�&75/�6DYH�RSWLRQ�
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Disk 79. Contents of file DIM/REVIEW

$�5(9,(:�2)��',6.�,1)250$7,21�0$1$*(5�

E\�&KDUOHV�*RRG

7KHUH�DUH� VHYHUDO�GLVN�PDQDJHUV�DYDLODEOH�WR�7,�XVHUV� LQFOXGLQJ�'0�����DQG�7,
V�'LVN�0DQDJHU�,,
PRGXOH��7KHVH�PDQDJHUV�GR�KRXVHNHHSLQJ� IXQFWLRQV� VXFK�DV�GLVN� LQLWLDOL]DWLRQ�� ILOH� DQG�ZKROH�GLVN
FRS\LQJ��FKDQJLQJ�QDPHV�RI�ILOHV��HWF��7KHUH�DUH�VHYHUDO�JRRG�GLVN�VHFWRU�HGLWRUV�DYDLODEOH�ZKLFK�FDQ
H[DPLQH�DQG�PRGLI\�WKH�FRQWHQWV�RI�GLVN�VHFWRUV��6XFK�SURJUDPV�LQFOXGH�',6.2��WKH�',6.�),;(5��DQG
',6.�$,'��7KHUH�LV��KRZHYHU��RQO\�RQH�7,�SURJUDP�,�NQRZ�RI�WKDW�ZRUNV�DV�ERWK�D�GLVN�PDQDJHU�DQG�D
GLVN�VHFWRU�HGLWRU��7KLV�SURJUDP�LV�WKH�SXEOLF�GRPDLQ�',6.�,1)250$7,21�0$1$*(5��RU�',0�

',0�ORDGV�IURP�RSWLRQ���RI�WKH�(�$�PRGXOH��,W�ZLOO�QRW�ORDG�IURP�)XQQHOZHE�RU�IURP�D�PRYHG�(�$�ILOH�LQ
D�*UDP�.UDFNHU��7KH�RSHUDWLRQ�RI�',0�UHTXLUHV�SUHVVLQJ�WKH�&75/�NH\�DQG�RQH�RWKHU�NH\�WR�DFFHVV
FRPPDQGV��7KH�)&71�NH\�LV�RQO\�XVHG�ZLWK�WKH�DUURZ�NH\V�WR�PRYH�WKH�FXUVRU��'RFXPHQWDWLRQ�LV�UDWKHU
VSDUVH��EXW�WKHUH�LV�DOZD\V�DQ�RQ�VFUHHQ�GLVSOD\�RI�WKH�RSWLRQV�LPPHGLDWHO\�DYDLODEOH�DW�YDULRXV�SRLQWV�LQ
WKH�SURJUDP��:LWK�WKLV�RQ�VFUHHQ�GLVSOD\�\RX�FDQ�XVXDOO\�ILJXUH�RXW�ZKDW�WR�GR�QH[W��',0�DFFHVVHV�RQO\
GULYH�QXPEHUV������7KLV�LV�D�GLVDGYDQWDJH�IRU�WKRVH�ZLWK�PRUH�WKDQ�D�WRWDO�RI���GULYHV�DQG�UDPGLVNV�

8VLQJ�',0�DV�D�GLVN�PDQDJHU�\RX�FDQ�LQLWLDOL]H�GLVNV�LQ�VLQJOH�RU�GRXEOH�VLGHG�DQG�VLQJOH�RU�GRXEOH�GHQVLW\
IRUPDW��,I�\RX�GRQ
W�VSHFLI\�D�GLVN�QDPH��WKH�GLVN�LV�LQLWLDOL]HG�ZLWKRXW�DQ\�GLVN�QDPH��$V�WKH�GLVN�LV
DXWRPDWLFDOO\�YHULILHG�DIWHU�LQLWLDOL]DWLRQ�\RX�VHH�D�JUDSKLF�VKDSH�WKDW�LV�HUDVHG�IURP�WKH�VFUHHQ�SL[HO�E\
SL[HO�DV�HDFK�VHFWRU�LV�YHULILHG��<RX�FDQ�UHQDPH�GLVNV��GHOHWH�ILOHV�IURP�D�GLVN��DQG�FRS\�VLQJOH�ILOHV�RU�DQ
HQWLUH�GLVN�ILOH�E\�ILOH��8QIRUWXQDWHO\��ILOHV�ODUJHU�WKDQ����VHFWRUV�FDQQRW�EH�FRSLHG��7KLV�LV�D�VLJQLILFDQW
OLPLWDWLRQ��&RS\LQJ�IURP�'6.���WR�'6.���RU�YLVD�YHUVD�LV�HDV\��&RS\LQJ�XVLQJ�RQO\�RQH�GULYH�LV�KDUGHU
VLQFH�WKHUH�DUH�QR�SURPSWV�WKDW�VD\�ZKHQ�WR�LQVHUW�WKH�PDVWHU�DQG�FRS\�GLVNV��7R�FRS\�ZLWK�RQH�GULYH�GR
QRW�XVH�WKH�CTRL A�RU�CTRL 0�FRPPDQGV��0RYH�WKH�FXUVRU�QH[W�WR�WKH�ILOH�WR�EH�FRSLHG��FCTN E�DQG�X��
7KHQ�SUHVV�CTRL C�RS\��DQG�ENTER��1H[W�LQGLFDWH�WKH�FRS\�GLVN�ZLOO�EH�LQ�'6.��DQG�ZLWK�WKH�PDVWHU
GLVN�LQ�'6.���3UHVV�ENTER��7KH�GULYH�ZKLUUV��5HSODFH�WKH�PDVWHU�GLVN�ZLWK�WKH�FRS\�GLVN�DQG�SUHVV
ENTER�DJDLQ��7KH�GULYH�ZKLUUV�DJDLQ�DQG�WKH�ILOH�LV�FRSLHG�

2QH�LQWHUHVWLQJ�IHDWXUH�RI�',0��QRW�IRXQG�RQ�RWKHU�GLVN�PDQDJHUV��LV�WKH�DELOLW\�WR�VWRUH�ULJKW�RQ�WKH�GLVN
H[WUD�LQIRUPDWLRQ�DERXW�HDFK�ILOH��<RX�FDQ�GLVSOD\�D�GLVN�GLUHFWRU\�E\�SUHVVLQJ�ENTER�WKUHH�WLPHV�DIWHU
ORDGLQJ�',0�DQG�LQVHUWLQJ�D�GLVN�WR�EH�FDWDORJHG��<RX�FDQ�DGG�WKUHH�ILHOGV�RI�H[WUD�LQIRUPDWLRQ�WR�HDFK
ILOH�RI�WKLV�FDWDORJ��CTRL 1�2�RU�3�GLVSOD\V�RQH�RI�WKHVH�ILHOGV�QH[W�WR�WKH�ILOH�QDPH�DQG�CTRL T�DE��PRYHV
WKH�FXUVRU�WR�WKH� ILHOG��$IWHU�GDWD� LV� W\SHG� LQ�WKH� ILHOG��\RX�QHHG�WR�SUHVV�ENTER��)LHOG���� LV�D� ILOH
GHVFULSWLRQ�RI�XS�WR���FKDUDFWHUV��7KH�VHFRQG�LQIRUPDWLRQ�ILHOG�VKRZV�WKH�W\SH�RI�ILOH��&KRLFHV�DUH�;EDVF�
%DVLF��$VVPEO\��'DWD��6RXUFH��DQG�2EMHFW��<RX�HQWHU�WKH�ILUVW�OHWWHU��;�%�$�'�6�2��WR�VKRZ�WKH�ILOH�W\SH�
7KH��UG�LQIRUPDWLRQ�ILHOG�FRQWDLQV�D�GDWH��$IWHU�HQWHULQJ�WKLV�H[WUD�ILOH�LQIRUPDWLRQ�WKH�FDWDORJ�PD\�EH
RXWSXW� WR� D� SULQWHU� �CTRL O�� WKHQ� 3,2�� WKHQ�ENTER�� RU� D�'�9��� GLVN� ILOH� >CTRL O�XWSXW��� WKHQ
'6.��[[[[[��WKHQ�ENTER@��7KLV�GLVN�ILOH��D�JRRG�QDPH�ZRXOG�EH�&$7$/2*��FDQ�WKDQ�EH�UHDG�DQ\�WLPH
ZLWK�7,�:ULWHU��<RX� FDQ�DOVR� RXWSXW� WKH� FDWDORJ�DQG� LQIRUPDWLRQ� ILHOGV� WR� D� VSHFLDO� GLVN� ILOH� FDOOHG
&$7$/2*�>CTRL O�XWSXW��WKHQ��CTRL S�DYH�@�
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&$7$/2*�LV�D���RU���VHFWRU�SURJUDP�LPDJH�ILOH�WKDW�LV�ORDGHG�DQG�GLVSOD\HG�WKH�QH[W�WLPH�\RX�XVH�',0
WR�FDWDORJ�WKH�GLVN��'DWD�LQ�&$7$/2*�FDQ�RQO\�EH�UHDG�ZLWK�',0��$�VDPSOH�',0�FDWDORJ�RXWSXW�WR�D
SULQWHU�LV�VKRZQ�EHORZ�

$�UHDOO\�LQWHUHVWLQJ�IHDWXUH�RI�',0�ZKHQ�XVHG�DV�D�GLVN�PDQDJHU��LV�',0
V�DELOLW\�WR�GXPS�D�ZKLOH�GLVN
RU�VHOHFWHG�ILOHV�WR�WDSH�LQ�RQH�VPRRWK�RSHUDWLRQ��$V�IDU�DV�,�NQRZ��QR�RWKHU�VRIWZDUH�KDV�WKH�DELOLW\�WR
GXPS�D�ZKROH�GLVN�WR�WDSH��7R�GXPS�D�ZKROH�GLVN�SUHVV�CTRL A�OO��WR�PDUN�DOO�ILOHV�OHVV�WKDQ����VHFWRUV
ORQJ�IRU�FRS\LQJ��$�VPDOO��F��DSSHDUV�QH[W�WR�HDFK�ILOH��<RX�FDQ�WKHQ�VFUROO�XS�DQG�GRZQ��)&71�(�DQG�;�
DQG�SUHVV�CTRL 0��WR�XQPDUN�WKRVH�IHZ�ILOHV��VXFK�DV�WKH�GLVN�/2$'�SURJUDP��WKDW�\RX�GRQ
W�ZDQW�WR
FRS\��:KHQ�\RX�DUH�UHDG\�WR�FRS\�SUHVV�CTRL R�HFRUGHU���SUHVV�FDVVHWWH�UHFRUG��SUHVV�ENTER��DQG�JR�KDYH
D�FXS�RI�FRIIHH��7KHUH�LV�QR�QHHG�WR�PHVV�ZLWK�WKH�FDVVHWWH�RU�WKH�NH\ERDUG�DQ\�PRUH�XQWLO�DOO�WKH�ILOHV�DUH
FRSLHG�RQH�DIWHU�WKH�RWKHU�LQ�DOSKDEHWLFDO�RUGHU�WR�WDSH��7KH�UHFRUGHU�WKHQ�VWRSV�DQG�\RX�DUH�LQVWUXFWHG
WR�SUHVV�&6��VWRS�DQG�WKHQ�SUHVV�ENTER��,W�WDNHV�',0�DERXW����PLQXWHV�WR�GXPS�D�66�6'�GLVN�WR�WDSH�
',0�GRHV�QRW�YHULI\�WKH�WDSH��EXW�DV�ORQJ�DV�,�XVH�JRRG�TXDOLW\�WDSH�,�KDYH�KDG�QR�SUREOHP�ZLWK�WKLV�ODFN
RI�YHULILFDWLRQ��$V�D�XVHU�JURXS�OLEUDULDQ�,�GR�D�ORW�RI�GLVN�WR�WDSH�WUDQVIHUV�IRU�RXU�PHPEHUV�ZKR�GRQ
W
KDYH�GLVN�V\VWHPV��',0�PDNHV�LW�VRRR�HDV\��7KH�VXFFHVVLYH�ILOHV�DUH�VSDFHG�YHU\�FORVHO\�RQ�WKH�WDSH��ZLWK
RQO\�DERXW�RQH�WDSH�FRXQW�QXPEHU�EHWZHHQ�ILOHV�

<RX�FDQ�XVH�',0�WR�GXPS�(�$����SURJUDP�LPDJH�ILOHV�WR�WDSH��7KHVH�ILOHV�FDQ�WKHQ�EH�ORDGHG�EDFN�XVLQJ
RQO\�D�FRQVROH��WKH�(�$�PRGXOH��DQG���.��7KLV�ZRUNV�JUHDW� IRU�WKRVH�ZKR�KDYH�EXLOW���.�LQWR�WKHLU
FRQVROHV��RU�WKRVH�ZLWKRXW�D�GLVN�V\VWHP�DQG�ZLWK�D���.�VLGH�FDU�DV�WKHLU�RQO\�SHULSKHUDO��7R�ORDG�WKHVH
(�$����ILOHV�SUHVV�2�IRU�(�$�WKHQ�SUHVV�5�IRU�581�352*5$0�),/(��:KHQ�DVNHG�IRU�),/(�1$0(�W\SH
�&6��;��DQG�IROORZ�WKH�WDSH�ORDGLQJ�LQVWUXFWLRQV��,I�\RX�MXVW�W\SH�&6��\RX�FDQ�RQO\�ORDG�RQH�(�$����ILOH�
,I� WKH� VRIWZDUH� \RX� ZDQW� WR� ORDG� FRQVLVWV� RI� D� VHULHV� RI� ILOHV� �VXFK� DV� $'9(1785(�� IROORZHG� E\
$'9(1785(���WKHQ�\RX�QHHG�WR�XVH�&6��;�IRU�WKH�ILOH�QDPH�

',0�ZLOO�GXPS�DQ\�NLQG�RI�ILOH�WR�WDSH��LQFOXGLQJ�ILOH�VWUXFWXUHV�WKDW�DUHQ
W�VXSSRVHG�WR�EH�FRPSDWLEOH�ZLWK
WDSH�VXFK�DV�'�9����RU�,�)������7KHVH�ILOHV�GXPS�WR�WDSH�MXVW�ILQH��EXW�\RX�FDQ
W�JHW�WKHP�EDFN�RII�WKH�WDSH
LQWR�WKH�FRPSXWHU��7R�JHW�D�UHORFDWDEOH�'�)����DVVHPEO\�ODQJXDJH�SURJUDP�RQWR�WDSH�DQG�WKHQ�EDFN�LQWR
WKH�FRPSXWHU�\RX�ILUVW�KDYH�WR�FRQYHUW�WKH�'�)����ILOHV�WR�352*5$0�LPDJH�IRUPDW�XVLQJ�WKH�6$9(�XWLOLW\
WKDW�FRPHV�ZLWK�7,
V�(�$�SDFNDJH��RU�WKH�):6$9(�XWLOLW\�WKDW�LV�SDUW�RI�)XQQHOZHE�

',0�GRHV�HYHU\WKLQJ�RWKHU�VHFWRU�HGLWRU�SURJUDPV�GR��DQG�VRPHWLPHV�D�OLWWOH�ELW�PRUH��<RX�FDQ�VHOHFW�D
VHFWRU�IRU�H[DPLQDWLRQ�DQG�HGLWLQJ�LPPHGLDWHO\�DIWHU�VHOHFWLQJ�D�GULYH�QXPEHU��2U�IURP�WKH�',0�FDWDORJ
\RX�FDQ�JHW�D�OLVW�RI�VHFWRUV�RFFXSLHG�E\�HDFK�SURJUDP��CTRL L �RRN����<RX�FDQ�WKHQ�GLVSOD\�WKHVH�VHFWRUV
RQ�WKH�VFUHHQ�DQG�PRGLI\�WKHP�LI�\RX�FKRRVH�LQ�HLWKHU�+(;�RU�$6&,,��7KH�VFUHHQ�GLVSOD\�VKRZV�%27+
+(;�DQG�$6&,,�DW�WKH�VDPH�WLPH��<RX�GRQ
W�KDYH�WR�VZLWFK�EDFN�DQG�IRUWK�EHWZHHQ�WKH�WZR��EXW�\RX�GR
KDYH�WR�VZLWFK�EDFN�DQG�IRUWK�EHWZHHQ�WKH�ILUVW�����E\WHV�RI�D�VHFWRU�DQG�WKH�ODVW�����E\WHV�RI�WKH�VHOHFWHG
VHFWRU��CTRL 0�DQG�8���',0�LV�WKH�RQO\�VHFWRU�HGLWRU�SURJUDP�,�NQRZ�WKDW�VKRZV�ERWK�$6&,,�DQG�+(;�DW
WKH�VDPH�WLPH��<RX�FDQ�GXPS�WKH�HQWLUH�VHFWRU��QR�VSOLW�EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�����E\WHV��WR�D
SULQWHU�LQ�ERWK�$6&,,�DQG�+(;�VLGH�E\�VLGH�ZLWK�CTRL O�XWSXW���,I�\RX�KDYH�DQ\WKLQJ�LQ�WKH�LQIRUPDWLRQ
ILHOGV�RI�WKH�FDWDORJ�\RX�FDQ�RSWLRQDOO\�DGG�WKLV�WR�WKH�ERWWRP�RI�WKH�VHFWRU�SULQWRXW�
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,Q�VXPPDU\��,�GRQ
W�XVH�',0�IRU�P\�URXWLQH�GLVN�PDQDJHPHQW�EHFDXVH�',0�LV�OLPLWHG�WR�PDQLSXODWLQJ
RQO\�ILOHV�VPDOOHU�WKDQ����VHFWRUV�DQG�RQO\�GULYHV������,�/29(�WKH�DELOLW\�WR�GXPS�DOO�RU�PRVW�RI�D�GLVN�WR
WDSH��7KH�DELOLW\�WR�SXW�(�$����DVVHPEO\�SURJUDPV�RQ�WDSH�KHOSV�VRPH�RI�RXU�JURXS
V�WDSH�RQO\�PHPEHUV�
8VHU�*URXS�OLEUDULDQV�DQG�WKRVH�LQ�FKDUJH�RI�PDNLQJ�WDSHV�IRU�PHPEHUV�WDNH�QRWH��',0�LV�P\�IDYRULWH
GLVN�HGLWRU��,W�LV�EHWWHU�WKDQ�',6.2��HYHQ�WKH�HQKDQFHG�GLVNR�WKDW�FRPHV�ZLWK�)XQQHOZHE��LQ�WKDW�LW
GLVSOD\V�ERWK�$6&,,�DQG�+(;�VLGH�E\�VLGH�DQG�KDV�D�EXLOW�LQ�SULQWHU�GXPS�

',6.�,1)250$7,21�0$1$*(5�FDQ�EH�REWDLQHG�IURP�WKH�%RVWRQ�&RPSXWHU�6RFLHW\�IRU����SOXV���
SRVWDJH�DQG�KDQGOLQJ��$VN�IRU�SXEOLF�GRPDLQ�GLVN�����ZKLFK�FRQWDLQV�',0�DQG�RWKHU�JRRGLHV��6HQG�\RXU
FKHFN�WR�

%RVWRQ�&RPSXWHU�VRFLHW\
7,�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ�0$������

',0�FDQ�DOVR�EH�REWDLQHG�IURP�WKH�)5((�$&&(66�/,%5$5<�IRU�D�VPDOO�FRS\LQJ�IHH��3KRQH�*X\�5RPDQR
DW��������������0RQ�6DW�����3DFLILF�WLPH�DQG�DVN�DERXW�REWDLQLQJ�SURJUDP�+����
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Disk 80. Ome ga and Archiver II

9HUVLRQ��$UFKLYHU�Y��� $XWKRU��7UDYLV�:DWIRUG��%DUU\�%RRQH
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG��������

$�WHOHFRPPXQLFDWLRQV�GLVN�IHDWXULQJ�DQ�H[FHOOHQW�QHZ�WHUPLQDO�SURJUDP�IHDWXULQJ�RQ�OLQH�JUDSKLFV�DQG
PDFURV��DQG�D�YHU\�IDVW��IXOO�IHDWXUHG�DUFKLYHU�XWLOLW\��YHUVLRQ������

dskdir. v2.0. 12-dec-96
Disk name               = OMEGA/ARC2
Sectors total           = 360
Sectors used            = 147
Sectors available       = 211
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00a -README       5 DIS/VAR 80   >0a8 004
002 >009 ARCHIVER     22 PROGRAM      >093 021
003 >002 DF128/DV80    6 PROGRAM    Y >022 005
004 >003 OMEGA/REF    29 DIS/VAR 80   >027 028
005 >004 OMEGA1       33 PROGRAM      >043 032
006 >005 OMEGA2       33 PROGRAM      >063 032
007 >006 OMEGA3       11 PROGRAM      >083 010
008 >007 PRINTDOC      5 PROGRAM      >08d 004
009 >008 READ*ME       3 DIS/VAR 80   >091 002
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Disk 80. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
3XEOLF�'RPDLQ�6RIWZDUH�/LEUDU\
20(*$�DQG�$5&+,9(5�,,

6RPH�QRWHV

2PHJD�LV�D�WHUPLQDO�HPXODWRU�SURJUDP�E\�7UDYLV�:DWIRUG��FUHDWRU�RI�WKH�0$;�5/(�SURJUDP�IRU�WKH
����$�ZKLFK�DOORZHG�XV�WR�XVH�JUDSKLFV�SLFWXUHV�IURP�RWKHU�FRPSXWHUV��,W�KDV�PDQ\�XQLTXH�IHDWXUHV�ZKLFK
DUH�WHUVHO\�GHVFULEHG�LQ�WKH�20(*$�5()�ILOH��7UDYLV�LV�LQWHUHVWHG�LQ�ZKDW�\RX�KDYH�WR�VD\�DERXW�WKH
SURJUDP�VR�WKDW�KH�FDQ�ZRUN�WR�LPSURYH�LW��VR�SOHDVH�FRQWDFW�KLP�LI�\RX�KDYH�VXJJHVWLRQV�UHJDUGLQJ
20(*$�

$UFKLYHU�,,�LV�D�IDLUZDUH�DUFKLYHU�SURJUDP�E\�%DUU\�%RRQH��,W�LV�SUREDEO\�WKH�EHVW�DUFKLYHU�SURJUDP
DYDLODEOH�LQ�WKDW�LW�LV�IDVW�DQG�IXOO�IHDWXUHG��,W�LV�D�IDLUZDUH�SURJUDP�DQG�LI�\RX�XVH�LW�DW�DOO��DQG�WKRVH�RI
\RX�ZKR�DUH�LQWR�WHOHFRPPXQLFDWLRQV�SUREDEO\�GR���SOHDVH�VHQG�D�SD\PHQW�WR�%RRQH�IRU�WKLV�ILQH�HIIRUW�
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Disk 80. Contents of file OMEGA/REF

20(*$�5HIHUHQFH�&DUG

E\�$O�+DWWHP��6�&��0LGODQGV���HUV

20(*$� LV� D� WHUPLQDO� SURJUDP� ZULWWHQ� E\� 7UDYLV� :DWIRUG� WKDW� LQFOXGHV� RQ�OLQH� 5/(� YLHZLQJ�
SURJUDPPDEOH�NH\V��RQH�WLPH�VHW�XS�DQG�RWKHU�IHDWXUHV��7KHUH�DUH���W\SHV�RI�FRPPDQG�NH\V�

)XQFWLRQ�NH\V��&RQWURO�NH\V�DQG�)XQFWLRQ�6KLIW�NH\V���) )FWQ��& &QWO��)�6 )XQFWLRQ�6KLIW�

&RQWURO�.H\V�

7RJJOH�%DXG�UDWH &��
&DW�'VN��6DYH�6HWWLQJV &��
8SORDGV�'RZQORDGV &��
7RJJOH�56����SRUW &��
)RUHJURXQG�&RORU &��
%DFNJURXQG�&RORU &��
9LHZ�%XIIHU��6��RU�VSDFH�EDU�WR�VFUROO� &��

)XQFWLRQ�.H\V�

$ERUW�;02'(0�7UDQVIHU )��
8VHU�GHILQHG�3URJUDPPDEOH�NH\V��XS�WR���OLQHV�RI�WH[W� )����
%XIIHU�PRGH��&RQIHUHQFH��&KDW��SUHSDULQJ�SURJUDP�NH\V� )�%
7RJJOH�/2*�EXIIHU��ZLOO�QRW�RYHUZULWH�SUHYLRXV�ILOHV� )��
6DYH�/2*�)LOH���.�RI�ORJ�EXIIHU�LQ�PHPRU\� )��
7RJJOH�&ORFN )�&
&OHDU�6FUHHQ )�/
9LHZ��61$36+27��6FUHHQV�VDYHG��PHQXV��'/�OLVWV� )�-�RU�.
�$Q\�NH\�H[LWV�VQDSVKRW�

)XQFWLRQ�6KLIW�.H\V�
48,7��/RJ�ILOH�LV�DXWRPDWLFDOO\�VDYHG� )�6�4
7RJJOH�5/(�0RGH��6DYHV�/RJ�SUHVV��6��WR�VDYH�5/(�SLF )�6�5
6WDWXV�/LQH )�6�7
&OHDU�&ORFN )�6�&
&OHDU�/RJ�%XIIHU )�6��
7RJJOH�:RUG�:UDS )�6�:
6QDSVKRW��6DYH�VFUHHQ�LQ�PHPRU\� )�6�-�)�6�.
6DYH�3URJUDPPHG�NH\V )�6���WKUX��
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),/(�75$16)(56

20(*$�VXSSRUWV�ERWK�&5&�DQG�&KHFNVXP��VHOI�DGMXVWLQJ�ZKHQ�XSORDGLQJ�WR�PDWFK�WKH�UHFHLYLQJ�V\VWHP�
&5&�&KHFNVXP�LV�PDQXDOO\�VHOHFWHG�IURP�WKH�PHQX�ZKHQ�&RQWURO���LV�SUHVVHG��0HQXV�DUH�GLVSOD\HG�ZKHQ
ILOH�WUDQVIHUV�VHOHFWHG��WKH�XVHU�LV�SURPSWHG�IRU�ILOH�QDPH��UHFHLYH�VHQG��HWF��,QIRUPDWLRQ�LV�GLVSOD\HG�ILOH
VL]H����RI�EORFNV����RI�VHFWRUV���HUURUV�DQG���RI�UHWULHV���(UURUV�PD\�EH�VHHQ�GXULQJ�ILOH�WUDQVIHUV�RYHU
SDFNHW�VZLWFKLQJ�QHWZRUNV�3&�3XUVXLW��'HOSKL��HWF��DV�20(*$�ZULWHV�WR�GLVN����VHFWRU�EORFNV���EXW�WKH
WUDQVIHU�FRQWLQXHV��7KH�ILOH�LV�UHFHLYHG�LQWDFW��,I�20(*$�F\FOHV�WKUX�WHQ�UHWULHV��WKH�WUDQVIHU�ZLOO�EH
DERUWHG�DQG�WKH�ILOH�HUDVHG��7KH�GHIDXOW�ILOH�QDPH�LV��7UDQVIHU���,I�PXOWLSOH�ILOHV�DUH�GRZQORDGHG�XVLQJ�WKH
GHIDXOW�QDPH��20(*$�ZLOO�DVVLJQ���OHWWHU�QDPHV�WR�HDFK�VXEVHTXHQW�ILOH��$$��$%��$&��HWF���DQG�ZLOO�QRW
RYHUZULWH�SUHYLRXV�ILOHV�

,I�\RX�ZLVK�WR�DFFHSW�WKH�GHIDXOW�QDPH��\RX�FDQ�GRZQORDG�E\�KLWWLQJ��&����FRQWURO��!�DQG�WKHQ�SUHVVLQJ
HQWHU�WR�VHOHFW��5HFHLYH��&5&�

/RJ�ILOHV�DUH�QDPHG��/2*$$����/2*$%���HWF��DQG�DUH�VDYHG�DV�VHSDUDWH��.�EORFNV��QRW�DV�D�FRQWLQXRXV�ILOH�
,Q�WKLV�YHUVLRQ�RI�20(*$��ORJV�DUH�VDYHG�DV�')�����ILOHV�DQG�PXVW�EH�FRQYHUWHG�WR�'�9���ILOHV�E\�ZLWK
D�SURJUDP�VXFK�DV�')����'9���

7R�XVH�SURJUDPPDEOH�NH\V�DQG�VHW�XS�20(*$�

�� /RDG�WKH�SURJUDP��(�$�RSWLRQ���5XQ�3URJUDP�)LOH�

�� 7XUQ�RQ�WKH�VWDWXVOLQH�)�6�7��)XQFWLRQ�6KLIW��7�

�� 6HW�\RXU�%DXG�UDWH��56����SRUW��WH[W�DQG�VFUHHQ�FRORUV

�� (QWHU�%XIIHU�0RGH�)�%�

�� 7\SH� LQ� WH[W� WR� EH� VDYHG�<RXU� QDPH�� XVHU� ��� 3DVVZRUG�� GLDOLQJ� FRPPDQGV�� HWF�� �XVH� &�0
�&RQWURO�0!�IRU�FDUULDJH�UHWXUQV�³�7KLV�ZLOO�DOORZ�\RX�WR�VHW�XS�D�NH\�WKDW�ZLOO�ORJ�\RX�RQ�PRVW
%%6
V�ZLWK�RQH�NH\�SUHVV�

�� 3UHVV�)XQFWLRQ�6KLIW�DQG�WKH�QXPEHU�RI�WKH�NH\�\RX�ZLVK�WR�XVH�WR�UHFDOO�WKLV�LQIR�

�� )���ZLOO�HUDVH�WKH�OLQH�WR�HQWHU�WH[W�IRU�RWKHU�NH\V��.H\V�VDYHG�ZLWK�)�6���ZLOO�QRW�EH�HUDVHG�
UHSURJUDP�WKHP�WR�FKDQJH�

�� :KHQ�DOO�GHVLUHG�NH\V�DUH�SURJUDPPHG��SUHVV�)�%�WR�H[LW�%XIIHU�PRGH

�� 3UHVV�&���WR�VDYH�SURJUDPPHG�NH\V��EDXG�UDWH��HWF��WR�GVN
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��� :KHQHYHU�\RX�ORDG�20(*$��LW�ZLOO�VHDUFK�IRU��3URJUDP����DQG�ORDG�LW�IURP�WKH�ERRW�GULYH�RU�GULYH
��LI�XVLQJ�0\DUF�GLVN�FRQWUROOHU�

��� 3URJUDPPHG�NH\V�PD\�EH�VHQW�GLUHFWO\�E\�SUHVVLQJ�WKH�)FWQ�NH\�DQG�WKH�SURSHU�QXPEHU�NH\��RU
\RX�PD\�HQWHU�%XIIHU�PRGH�)�%���YLHZ�WKH�LQIR�DQG�RU�FKDQJH�DOO�RU�SDUW�RI�WKH�SURJUDPPHG�WH[W
EHIRUH�VHQGLQJ�E\�SUHVVLQJ��(QWHU��

��� 7KH�FXUVRU�LV�DOVR�VDYHG�DW�DQ\�SRVLWLRQ�IRU�HDVH�LQ�FKDQJLQJ�QXPEHUV��HWF��LQ�GLDOLQJ�FRPPDQGV�

��� 1RUPDO�IXQFWLRQ�NH\V�'HOHWH��,QVHUW��(UDVH��DUH�DFWLYH�LQ�EXIIHU�PRGH��6HH�WKH�7,�PDQXDO�IRU
NH\SUHVVHV�IRU�FRQWURO�FKDUDFWHUV�H�J��&QWO��0� FDUULDJH�UHWXUQ�

72�86(�5/(�02'(�

7R�YLHZ�5/(�SLFWXUHV�RQ�OLQH��(QWHU�5/(�PRGH�)�6��5����7KH�SLFWXUH�PXVW�EH�VHQW�$6&,,�WR�YLHZ�RQ�OLQH�
6RPH�%%6�V\VRSV�PD\�KDYH�WR�DGG�5/(
V�WR�WKH�WH[W�DUHD�LI�WKHLU�SURJUDP�GRHV�QRW�DOORZ�RQ�OLQH�UHDGLQJ
RI�WH[W�IURP�WKH�GRZQORDG�DUHD��2QFH�WKH�WUDQVIHU�LV�VWDUWHG��WKH�VFUHHQ�VKRXOG�WXUQ�ZKLWH�ZLWK�VLGH
ERUGHUV��7KH�5/(�LV�GLVSOD\HG�RQH� OLQH�DW�D�WLPH�DQG�P\�EH�VDYHG�E\�SUHVVLQJ��6��DIWHU�WKH�5/(�LV
FRPSOHWH��5/(
V�PD\�EH�GRZQORDGHG�ZLWK�&5&�RU�FKHFNVXP�IURP�%%6
V�QRW�FDSDEOH�RI�$6&,,�WUDQVIHU
IURP�GRZQORDG�DUHD��DOWKRXJK�WKH�5/(�FDQ�QRW�EH�YLHZHG�RQ�OLQH��7KH�VWDWXV�OLQH�ZLOO�LQGLFDWH�ZKHQ
20(*$�LV�LQ�5/(�PRGH�

5/(�PRGH�XVHV�DOO�YLGHR�5$0�DQG�DQ\�VQDSVKRWV�ZLOO�EH�ORVW��7KH�/RJ�ILOH�LV�FORVHG�DQG�VDYHG�ZKHQ�5/(
PRGH�LV�HQWHUHG��5/(�PRGH�FDQ�EH�DERUWHG�E\�SUHVVLQJ��HQWHU��

67$786�/,1(��)XQFWLRQ�6KLIW��7���7KLV�OLQH�GLVSOD\V�WKH�%DXG�UDWH��UHPDLQLQJ�EXIIHU�VL]H��ZKHWKHU�5/(
PRGH�RU�:RUG�:UDS�LV�DFWLYDWHG��WKH�FORFN�DQG�WKH�56����SRUW�VHOHFWHG�

'XSOH[�WRJJOH��OLQHIHHG�WRJJOH��SULQW�VSRROLQJ�DQG�OLQH�E\�OLQH�XSORDG�RI�WH[W�DUH�QRW�LQFOXGHG�LQ�WKLV
YHUVLRQ�RI�20(*$�

)RU�PRUH�LQIRUPDWLRQ�RU�EXJ�UHSRUWV��FRQWDFW�7UDYLV�:DWIRUG��&,���������������RU�DW�WKH�253+$1$*(
%%6���������������6�&��



The Cyc: Boston Computer Society Software Library

1137

Disk 80. Contents of file READ*ME

,I�\RX�KDYH�DQ�(3620�FRPSDWLEOH�SULQWHU��UXQ��35,17'2&��IURP�([WHQGHG�%DVLF��,I�\RXU�SULQWHU�LV�QRW
(3620�FRPSDWLEOH��VHW�\RXU�SULQWHU�LQWR�FRQGHQVHG�SULQW�������OLQH�VSDFLQJ�DQG����OLQHV�SHU�SDJH�EHIRUH
SULQWLQJ�WKH�20(*$�5()�ILOH�ZLWK�7,�:ULWHU��)XQQHOZHE��RU�'0������

20(*$�UXQV�IURP�(GLWRU�$VVHPEOHU�RSWLRQ����0HPRU\�,PDJH�3URJUDP�
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Disk 81. BASIC Builder

9HUVLRQ� $XWKRU��3DROR�%DJQDUHVL
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

7KLV�SURJUDP�OHWV�\RX�ZULWH�([WHQGHG�%DVLF�SURJUDPV�LQ�7,�:ULWHU�DQG�WKHQ�TXLFNO\�FRQYHUW�LW�WR�D
UXQQDEOH�;%�SURJUDP�

dskdir. v2.0. 12-dec-96
Disk name               = BASICBLDR
Sectors total           = 360
Sectors used            = 328
Sectors available       = 30
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 BASLISTRA     2 PROGRAM      >022 001
002 >003 BUILD-DOC1   20 DIS/VAR 80   >023 019
003 >004 BUILD-DOC2   44 DIS/VAR 80   >036 043
004 >005 BUILD-DOC3   64 DIS/VAR 80   >061 063
005 >006 BUILD-DOC4   17 DIS/VAR 80   >0a0 016
006 >007 BUILD-DOC5   74 DIS/VAR 80   >0b0 073
007 >008 BUILD-DOC6   17 DIS/VAR 80   >0f9 016
008 >009 BUILD-DOCS    2 DIS/VAR 80   >109 001
009 >00a BUILD-LOAD   18 PROGRAM      >10a 017
010 >00b BUILD-O      48 DIS/FIX 80   >11b 047
011 >00c FROGGER/L    22 DIS/VAR 80   >14a 021
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Disk 81. Contents of file BUILD-DOC1

%$6,&�%8,/'(5

6,03/<�$�/,67),/(�/2$'(5�127�$�&203,/(5

',6.(77(�&217(17

7KH�GLVNHWWH�SURYLGHG�LV�D��IOLSSLH���<RX�ZLOO�QRWLFH�WKDW�LW�KDV�WZR�LQGH[�KROHV��VPDOO�URXQG�KROHV�WRZDUG
WKH�FHQWUDO�ELJ�URXQG�KROH��DQG�WZR�LQGHQWHG�KROHV�IRU�WKH�:ULWH�3URWHFW��VTXDUH�KROHV�RQ�HDFK�ODWHUDO
ERUGHU���7KLV�GLVNHWWH�KDV�EHHQ�UHFRUGHG�RQ�ERWK�VLGHV��(DFK�VLGH�LV�����VHFWRUV�VLQJOH�GHQVLW\��7R�UHDG�WKH
VHFRQG�VLGH�\RX�ZLOO�KDYH�WR�H[WUDFW�WKH�GLVNHWWH�IURP�WKH�GULYH�VORW��IOLS�LW��DQG�LQVHUW�LW�EDFN�DJDLQ��$V�\RX
FDQ�XQGHUVWDQG��HDFK�VLGH�ZRUNV�H[DFWO\�DV�D�QRUPDO�GLVNHWWH�ZRXOG�

7KH�ILUVW�VLGH�RI�WKH�GLVNHWWH�FRQWDLQV�

          BA-BUILDER Free   31 Used  329
          Filename   Size Type/No.  7 P
          ---------- ---- ----------- -
          BASLISTRA     2 PROGRAM     U   Basic List Transformer
          BUILD-DOC1   20 DIS/VAR  80 U   Formatter documentation
          BUILD-DOC2   44 DIS/VAR  80 U      "            "
          BUILD-DOC3   64 DIS/VAR  80 U      "            "
          BUILD-DOC4   16 DIS/VAR  80 U      "            "
          BUILD-DOC5   74 DIS/VAR  80 U      "            "
          BUILD-DOC6   17 DIS/VAR  80 U      "            "
          BUILD-DOCS    2 DIS/VAR  80 U      "      Include File
          BUILD-LOAD   18 PROGRAM     U   Ext. Basic Fast Loader
          BUILD-O      48 DIS/FIX  80 U   Ext. Basic Object
          FROGGER/L    22 DIS/VAR  80 U   Ext. Sample LISTFILE

7KH�VHFRQG�VLGH�RI�WKH�GLVNHWWH�FRQWDLQV�

          BA-BUILDE2 Free   20 Used  340
          Filename   Size Type/No.  9 P
          ---------- ---- ----------- -
          BUILD-A      55 DIS/VAR  80 U   Assembly source: DATA file
          BUILD-B      56 DIS/VAR  80 U     "        "   : Main Routine
          BUILD-C      47 DIS/VAR  80 U     "        "   : Collect Rec.
          BUILD-D      39 DIS/VAR  80 U     "        "   : Utilities
          BUILD-E      23 DIS/VAR  80 U     "        "   :    "
          BUILD-F      66 DIS/VAR  80 U     "        "   :    "
          BUILD-O      48 DIS/FIX  80 U     "   uncompressed object
          BUILD-S       2 DIS/VAR  80 U     "   Copy Directive
          CHECK         2 PROGRAM     U   Ext. B. checking program
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9(5<�,03257$17��%$6,&�%8,/'(5�,6�$�)$,5:$5(�352*5$0

7KLV�SURJUDP�LV�GHOLYHUHG�XQGHU�WKH�IDLUZDUH�FRQFHSW��,I�\RX�OLNH�LW��DQG�\RX�XVH�LW��WKHQ�\RX�FDQ�VHQG�D
GRQDWLRQ����������WR�WKH�DXWKRU�

3DROR�%DJQDUHVL
9LD�-�)��.HQQHG\���
������6DQ�'RQDWR�0LODQHVH
,WDO\

3KRQH�������������

&DVK��FKHFNV��DQ\�IRUHLJQ�FXUUHQF\��DOO�ZLOO�EH�ZHOFRPH�

<RX�DUH�HQFRXUDJHG�WR�PDNH�FRSLHV�DQG�GLVWULEXWH�WKHP�WR�\RXU�IULHQGV��,W�FDQQRW�EH�RYHU�HPSKDVL]HG�WKH
LPSRUWDQFH�RI�VHQGLQJ�D�GRQDWLRQ��RQO\�LQ�WKLV�ZD\�ZH�ZLOO�NHHS�GLVWULEXWLRQ�FRVWV�GRZQ�DQG�HQFRXUDJH
SHRSOH�WR�ZULWH�GHFHQW�VRIWZDUH�IRU�RXU�EHORYHG�7,�����$��,I�UHZDUGV�GRQ
W�FRPH��PRUH�DQG�PRUH�SHRSOH
ZLOO�DEDQGRQ�RXU�OLWWOH��RUSKDQ���WR�SDVV�WR�DQRWKHU�FRPSXWHU��3OHDVH�KHOS�WKH�7,�����$�WR�VXUYLYH�

,I�\RX�ZDQW��,�FDQ�VKLS�GLUHFWO\�QHZ�FRSLHV�WR�\RX��+RZHYHU��WKLV�ZRXOG�FRVW�\RX��������D�FRS\��WKDW�ZLOO
FRYHU�WKH�GLVNHWWH�FRVW��WKH�VKLSSLQJ�IURP�,WDO\�WR�1RUWK�$PHULFD��DQG�WKH�KDQGOLQJ�

+2:�72�35,17�7+(�,16758&7,216

7R�SULQW�WKH�LQVWUXFWLRQV�\RX�ZLOO�KDYH�WR�XVH�WKH�7,�:ULWHU�RU�D�VLPLODU�SURJUDP��%$�:ULWHU�ZRXOG�ZRUN
ILQH�WRR���/RDG�WKH�)RUPDWWHU��LQVHUW�WKH�GLVNHWWH�IURP�WKH�ILUVW�VLGH��%$�%8,/'(5�VLGH��WKH�VHFRQG�VLGH
LV�QDPHG�%$�%8,/'����7KHQ��DW�WKH��,1387�),/(�1$0(��SURPSW��\RX�FDQ�W\SH�

DSK1.BUILD-DOCS

7KHQ�IROORZ�WKH�QRUPDO�SURFHGXUH�\RX�XVH�ZLWK�WKH�IRUPDWWHU��7KH�ILOH�%8,/'�'2&6�ZLOO�FKDLQ�SULQW�DOO
WKH�GRFXPHQWDWLRQ�ILOHV��VWDUWLQJ�IURP�%8,/'�'2&��XS�WR�%8,/'�'2&��
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Disk 81. Contents of file BUILD-DOC2

%$6,&�%8,/'(5�'2&80(17$7,21

385326(�2)�%$6,&�%8,/'(5

%$6,&� %8,/'(5� ZLOO� WUDQVIRUP� D� ',6�9$5� ��� ILOH� �VRXUFH�� LQ� DQ� ([WHQGHG� %DVLF� SURJUDP�� 7KH
',6�9$5����ILOH��/,67),/(��PXVW�KDYH�WKH�VDPH�EDVLF�LQVWUXFWLRQ�IRUPDW�RI�D�FRPPRQ�EDVLF�SURJUDP�
$OVR��%$6,&�%8,/'(5�ZLOO� WUDQVIRUP�EDFN�WR�D�SURJUDP�D�/,67),/(�WKDW�\RX�PLJKW�REWDLQ�E\�D
�/,67��'6.��/,67),/(�!�EDVLF�FRPPDQG�

%$6,&�%8,/'(5�LV�DQ�DVVHPEO\�WDJJHG�REMHFW�ILOH��,W�ZLOO�EH�ORDGHG�E\�([WHQGHG�%DVLF��ZLWK�([SDQVLRQ
0HPRU\�DQG�'LVN�'ULYHV�

:LWK�%$6,&�%8,/'(5�\RX�FDQ�UHOD[�DQG�HDVLO\�W\SH�\RXU�([WHQGHG�%DVLF�SURJUDP�ZLWK�DOO�WKH�SRZHUIXO
HGLWLQJ�FDSDELOLW\�RI�7,�:ULWHU��0RYLQJ�EORFN�RI�OLQHV�DURXQG��FRS\�WKHP��PRGLI\LQJ�WKHP��DOO�WKLV�ZLOO�EH
D�VLPSOH�WDVN�QRZ��%HFDXVH�RI�WKH�VSHFLDO�%$6,&�%8,/'(5���5(0�OLQH�RSWLRQ��PRUH�DERXW�LW�ODWHU���DW
ODVW�\RX�ZLOO�EH�DEOH�WR� IXOO�GRFXPHQW�\RXU�([W��%��SURJUDPV�ZLWKRXW�IHDU�RI�ORVLQJ�([W��%��SURJUDP
PHPRU\��7KHVH�VSHFLDO���5(0�OLQHV�ZLOO�EH�OHIW�RXW�RI�WKH�([W��%��SURJUDP�WKDW�ZLOO�HYHQWXDOO\�UHVXOW�RXW
RI�\RXU�/,67),/(��7KXV��WKH�([W��%��SURJUDP�ZLOO�EH�VKRUWHU��$W�WKH�VDPH�WLPH��WKH\�ZLOO�DOZD\V�EH
SUHVHQW�LQ�\RXU�/,67),/(��WR�HQVXUH�IXOO�GRFXPHQWDWLRQ�WR�\RXU�SURJUDPPLQJ�HIIRUWV�

$OVR��%$6,&�%8,/'(5�ZLOO�HQDEOH�\RX�WR�JLYH�D�EHWWHU�JUDSKLF�ORRN�DQG�D�JUHDWHU�UHDGDELOLW\�WR�\RXU�([W�
%��SURJUDP�VRXUFH�ILOH��VLQFH�\RX�ZLOO�EH�DEOH�WR��VWUXFWXUH��D�/,67),/(�LQ�DQ�LQGHQWHG�ZD\�

          100   FOR T = 1 TO 200
                  :: PRINT STR$(T)
                    :: NEXT T

           :: IF B=T THEN
                 PRINT "EQUAL"
                   ELSE PRINT "DIFFERENT"

%$6,&�%8,/'(5�LV�QRW�D��&203,/(5���<RX�VKRXOG�QRW�WKLQN�WKDW�DQ�([W��%��SURJUDP�EXLOW�ZLWK�%$6,&
%8,/'(5�ZLOO�UXQ�IDVWHU�WKDQ�WKH�VDPH�RUGLQDU\�([W��%DVLF�SURJUDP��VLQFH�WKH\�ERWK�ZLOO�UXQ�H[DFWO\�DW
WKH�VDPH�VSHHG�
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&203$7,%,/,7<�:$51,1*

,�GHYHORSHG�%$6,&�%8,/'(5�ZLWK�D�7,�([WHQGHG�%DVLF�&DUWULGJH��$7$�������*520����&'������1/�DQG
&'������&1/��

6LQFH�%$6,&�%8,/'(5�KHDYLO\�UHOLHV�RQ�WKH�DEVROXWH�*520�$GGUHVVHV�RI�WKH�([WHQGHG�%DVLF�0RGXOH
EHLQJ�XVHG��LW�LV�HQWLUHO\�SRVVLEOH�WKDW�%$6,&�%8,/'(5�ZLOO�QRW�ZRUN�ZLWK�GLIIHUHQW�([WHQGHG�%DVLF
PRGXOH��3DUWLFXODUO\��%$6,&�%8,/'(5�KDV�127�EHHQ�WHVWHG�RQ�0LFUR3$/�([WHQGHG�%DVLF��QRU�RQ
0HFKDWURQLF�([WHQGHG�%DVLF��,W�VXUHO\�ZLOO�QRW�ZRUN�ZLWK�0\DUF�([WHQGHG�%DVLF�

2Q�WKH�RWKHU�KDQG��LW�ZLOO�ZRUN�ZLWK�0LOOHU�*UDSKLFV��*5$0�&5$&.(5���ZKHQ�7,�([WHQGHG�%DVLF�LV
ORDGHG�LQWR�*5$0V�

%$6,&�%8,/'(5�KDV�EHHQ�GHYHORSHG�DQG� WHVWHG�RQ� WKLV� FRQILJXUDWLRQ��%ODFN�DQG�6LOYHU� FRQVROH�� �
&RU&RPS�'6�''�'LVN�&RQWUROOHU��0\DUF�����.�([SDQVLRQ�0HPRU\��(3621�0;����3ULQWHU��7,�,03$&7
35,17(5���,�NQRZ�IRU�VXUH�WKDW�%$6,&�%8,/'(5�DOVR�ZRUNV�ZLWK�WKH������9�����FRQVROHV�

+2:�72�86(�%$6,&�%8,/'(5

<RX�FDQ�ORDG�%$6,&�%8,/'(5�IURP�([WHQGHG�%DVLF��ZLWK�WKH�FRPPDQG�

CALL INIT :: CALL LOAD("DSK1.BUILD-O")

<RX�FDQ�XVH�DQ\�GULYH���\RX�ZDQW��$OVR��\RX�FDQ�XVH�WKH�TXLFN�([W��%DVLF�SURJUDP�ORDGHU��VHH�DW�WKH
SDUDJUDSK�$�)$67�/2$'(5��%8,/'�/2$'�

7KH�ILOH�REMHFW�LV�$25*HG�DW�!������7KHUHIRUH�LW�ZLOO�HUDVH�ZKDWHYHU�DVVHPEO\�REMHFW�LV�DOUHDG\�FRQWDLQHG
LQ�ORZ�PHPRU\�LQ�WKH�VDPH�DGGUHVV�UDQJH��XS�WR�!������

2QFH�ORDGHG��RQO\�D�QHZ��&$//�,1,7!�FDQ�HUDVH�%$6,&�%8,/'(5��$��1(:!�FRPPDQG�ZLOO�KDYH�QR
HIIHFW�RQ�%$6,&�%8,/'(5�

7R�H[HFXWH�%$6,&�%8,/'(5�\RX�ZLOO�KDYH�WR�H[HFXWH�D�

CALL LINK("BUILD","DSK1.LISTFILE","PIO")

�'6.��/,67),/(��ZLOO�EH�WKH�QDPH�RI�\RXU�',6�9$5����/,67),/(��<RX�FDQ�FKDQJH��'6.��/,67),/(�
WR�DQ\�ILOH�QDPH�RU�GHYLFH�QDPH�\RX�ZDQW�

$OVR��\RX�FDQ�FKDQJH��3,2��WR�DQ\�SULQWHU�GHYLFH�QDPH�\RX�ZLOO�EH�XVLQJ�

7KH�SULQWHU�GHYLFH�ZLOO�EH�XVHG�E\�%$6,&�%8,/'(5�RQO\�WR�JLYH�\RX�WKH�FKDQFH�WR�SULQW�WKH�OLVW�RI�EDVLF
OLQH�QXPEHUV�WKDW�PLJKW�KDYH�JLYHQ�\RX�HUURUV�GXULQJ�WKH�EXLOGLQJ�SURFHVV��<RX�ZLOO�VHH�WKLV�OLVW�RQ�WKH
VFUHHQ�DQ\ZD\��7KHUHIRUH��D�SULQWHU�LV�QRW�QHFHVVDU\�IRU�%$6,&�%8,/'(5�WR�ZRUN�
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$OVR��\RX�FDQ�XVH�D��'6.��(55/,67��ILOHQDPH�LQVWHDG�RI�WKH�SULQWHU�GHYLFH�QDPH��WKHQ��WKH�HUURU�ILOH�ZLOO
EH�VWRUHG�LQ�D�',6�9$5����ILOH�WKDW�\RX�FDQ�VHH�ODWHU�ZLWK�WKH�7,�(GLWRU�$VVHPEOHU�RU�7,�:ULWHU�

'()$8/76

7KH�IROORZLQJ�UXOHV�IRU�SDUDPHWHU�SDVVLQJ�DSSO\�WR�WKH�&$//�/,1.�

�� ,I�\RX�GR�QRW�VXSSO\�D�/,67�),/(�1$0(�WKH��'6.��/,67),/(��ZLOO�EH�XVHG�E\�%$6,&�%8,/'(5
WKH�ILUVW�WLPH�\RX��&$//�/,1.��%8,/'��!��,I�LW�LV�QRW�WKH�ILUVW�WLPH��WKHQ�WKH�ODVW�ILOH�QDPH
VXSSOLHG�ZLOO�EH�XVHG�DJDLQ�E\�%$6,&�%8,/'(5�

�� ,I�\RX�GR�QRW�VXSSO\�D�35,17(5�'(9,&(��WKHQ��56����%$ �����'$ ���ZLOO�EH�XVHG�E\�%$6,&
%8,/'(5�WKH�ILUVW�WLPH�\RX��&$//�/,1.��%8,/'�������!��,I�LW�LV�QRW�WKH�ILUVW�WLPH��WKHQ�WKH�ODVW
SULQWHU�GHYLFH�QDPH�VXSSOLHG�ZLOO�EH�XVHG�DJDLQ�E\�%$6,&�%8,/'(5�

�� ,W�LV�SRVVLEOH�WR�FKDQJH�MXVW�WKH�SULQWHU�GHYLFH�QDPH�RU�RQO\�WKH�OLVW�ILOH�QDPH��E\�SDVVLQJ�RQO\�RQH
SDUDPHWHU�ZLWK�WKH�&$//�/,1.��%8,/'��������)RU�LQVWDQFH�

CALL LINK("BUILD","SP.BA=4800.DA=8")

ZLOO�HQDEOH�%$6,&�%8,/'(5�WR�XVH�WKH�0\DUF�3ULQWHU�6SRROHU��DQG�WKH�VDPH�/,67),/(�WKDW�\RX
XVHG�SUHYLRXVO\��)RU�WKLV�SXUSRVH��%$6,&�%8,/'(5�ZLOO�FKHFN�WKH�ILUVW�WZR�E\WHV�RI�WKH�3ULQWHU
QDPH�\RX�KDYH�SURYLGHG�

,I�WKH�ILUVW�DQG�RQO\�&$//�/,1.�SDUDPHWHU�SDVVHG�EHJLQV�ZLWK�DQ\�RI�WKH�IROORZLQJ�LQLWLDOV���3,��
�56����3,���WKHQ�WKDW�GHYLFH�QDPH��IXOO�QDPH�PXVW�EH�SURYLGHG���ZLOO�EH�FRQVLGHUHG�DV�D��3ULQWHU
'HYLFH�1DPH��DQG�WKH��'ULYH�'HYLFH�QDPH��XVHG�DW�ODVW�&$//�/,1.�ZLOO�EH�XVHG�DJDLQ�

�� ,I�WZR�SDUDPHWHUV�DUH�SDVVHG�ZLWK�WKH�&$//�/,1.��%8,/'��������WKHQ�ILUVW�SDUDPHWHU�ZLOO�EH�D
�'ULYH�'HYLFH�QDPH��DQG�WKH�VHFRQG�D��3ULQWHU�'HYLFH�QDPH���QR�PDWWHU�ZKDW�WKHLU�LQLWLDOV�DUH�

8VHUV� WKDW� ZDQW� WR� FKDQJH� /,67),/(� DQG� 35,17(5� GHIDXOWV� FDQ� YDU\� WKH� VRXUFH� ILOHV� RI� %$6,&
%8,/'(5�DQG�WKHQ�UHDVVHPEOH�WKHP�WR�FUHDWH�D�QHZ�REMHFW�ILOH�LQ�D�127�&2035(66('�IRUPDW���&�
RSWLRQ�GXULQJ�DVVHPEOLQJ�LV�QRW�WR�EH�XVHG��

&$//,1*�%$6,&�%8,/'(5�)520�$�352*5$0�%$6,&�/,1(

<RX� FDQ� SXW� WKH� FRPPDQG��&$//�/,1.��%8,/'������!� LQ� D� SURJUDP� EDVLF� OLQH�� +RZHYHU�� %$6,&
%8,/'(5�ZLOO�VWDUW�H[HFXWLRQ�RQO\�ZKHQ�WKH�EDVLF�SURJUDP�FRPHV�WR�WKH�(1'���5($'<!�
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:+(1�%$6,&�%8,/'(5�67$576

:KHQ�\RX��&$//�/,1.��%8,/'�������!�\RX�ZLOO�VHH�WKH�ZHOFRPH�VFUHHQ��QRW�UHDOO\�LPSUHVVLYH��

                BASIC BUILDER V 1.0
                   Developed by
                  Paolo Bagnaresi
                  Via Kennedy 17
             20097 San Donato Milanese
             Italy - Phone (02)-514.202

             If you use me, please send
             $ 5 to my author!

             Call me with:
             CALL LINK("BUILD","DSK1.LIST
             FILE","RS232/PIO")

             Press any key to go on
             Press FCTN 4 to stop

7KHQ��E\�SUHVVLQJ�FCTN 4�WKH�\RX�ZLOO�VLPSO\�UHWXUQ�EDFN�WR�WKH�EDVLF�SURPSW�

%\�SUHVVLQJ�DQ\�RWKHU�NH\�\RX�ZLOO�QRWLFH�D�VFUHHQ�FRORU�FKDQJH�WR�OLJKW�\HOORZ��7KLV�PHDQV�WKDW�%$6,&
%8,/'(5�KDV�EHHQ�SXW�LQWR�DFWLRQ�

,I�WKH��'6.��/,67),/(��LV�IRXQG��WKHQ�\RX�ZLOO�VHH�WKH�ILUVW�EDVLF�OLQH�VFUROOLQJ�RQ�WKH�VFUHHQ��,I�WKH
�'6.��/,67),/(��LV�QRW�IRXQG��WKHQ�D��)LOH�(UURU����3UHVV�(QWHU��PHVVDJH�ZLOO�EH�VKRZQ��DQG�\RX�ZLOO
KDYH�WR��&$//�/,1.��%8,/'������!�DJDLQ�DIWHU�VXSSO\LQJ�WKH�SURSHU�ILOHQDPH�

$IWHU�WKH�ILUVW�EDVLF�OLQH�LV�DVVHPEOHG�LQWR�PHPRU\��WKHQ�WKH�QH[W�EDVLF�OLQHV�ZLOO�EH�VKRZQ�WR�\RX�RQ�WKH
PRQLWRU��ZLWK�D�FRQWLQXRXV�VFUROOLQJ�RI�WKH�HQWLUH�VFUHHQ�

:+(1�%$6,&�%8,/'(5�(1'6

7KH�SURFHVV�FRPHV�WR�DQ�HQG�ZKHQ�WKH�ODVW�EDVLF�OLQH�LV�IRXQG�LQ�WKH�ILOH��7KH�EDVLF�OLQHV�FDQ�EH�LQ�DQ\
RUGHU�LQ�WKH�/,67),/(�DQG�WKH\�ZLOO�EH�DVVHPEOHG�LQWR�SURJUDP�EDVLF�OLQHV�LQ�WKH�VDPH�WLPH�RUGHU�DV�WKH\
DSSHDU�RQ�WKH�/,67),/(��+RZHYHU��DIWHU�%$6,&�%8,/'(5�KDV�ILQLVKHG�LWV�GXW\��LI�\RX�/,67�WKH�QHZ
SURJUDP�WR�WKH�VFUHHQ��\RX�ZLOO�VHH�WKH�QRUPDO�LQFUHDVLQJ�QXPHULF�RUGHU�LQ�\RXU�SURJUDP�OLQHV�

$IWHU�%$6,&�%8,/'(5�KDV�ILQLVKHG��DQG�QR�HUURUV�DUH�VKRZQ��\RXU�QHZ�EDVLF�SURJUDP�LV�UHDG\��<RX�FDQ
�581!�LW���6$9(!�LW���6$9(!�0(5*(!�LW��HYHQ��/,67!�LW�EDFN�DJDLQ��ZLWK�QR�H[FHSWLRQ��,W�LV�DQ
RUGLQDU\�EDVLF�SURJUDP�E\�DOO�PHDQV��OLNH�WKRVH�REWDLQHG�E\�WKH�XVXDO�ORQJ�W\SLQJ�RI�D�OLQH�DIWHU�DQRWKHU�



The Cyc: Boston Computer Society Software Library

1145

7,0(�$1'�63(('�&216,'(5$7,216

7KH�WLPH�QHHGHG�WR�SURFHVV�DQ�HQWLUH�/,67),/(�YDULHV��DQG�LW�ZLOO�GHSHQG�RQ�WKH�IROORZLQJ�IDFWRUV�

�� 8VXDOO\��ODUJH�/,67),/(V�ZLOO�WDNH�PRUH�WLPH�WKDQ�VKRUWHU�/,67),/(V�

�� +RZHYHU��D�/,67),/(�IRUPHG�E\�YHU\�VKRUW�EDVLF�OLQHV�ZLOO�WDNH�PXFK�ORQJHU�WKDQ�D�/,67),/(
RI�WKH�VDPH�VL]H�IRUPHG�E\�PXOWLSOH�VWDWHPHQW�EDVLF�OLQHV��

:KHQ�WKH�/,67),/(�FRQWDLQV�D� ORW�RI�EDVLF� OLQHV��HDFK�QHZ�OLQH�ZLOO�KDYH�WR�PRYH�GRZQ�LQ
PHPRU\�DOO�WKH�/,1(�180%(5�7$%/(�RI�WKH�EDVLF�SURJUDP�WKDW�LV�EHLQJ�IRUPHG��DQG�WKLV�WDNHV
D�ORW�RI�WLPH�

�� $V�D�UXOH�RI�WKXPE��D�PXOWL�VWDWHPHQW�/,67),/(�ZLOO�WDNH�PRUH�RU�OHVV�WKH�VDPH�WLPH�WR�EH�EXLOW
EDFN�LQ�D�SURJUDP�WKDW�KDV�EHHQ�WDNHQ�WR�/,67�LW�WR�D�GLVNHWWH���/,67��'6.��/,67),/(�!��

)RU�LQVWDQFH��D�PXOWLSOH�VWDWHPHQW�H[WHQGHG�EDVLF�SURJUDP�RI�����EDVLF�OLQHV�DQG����GLVNHWWH�VHFWRUV�WRRN
����VHFRQGV�WR�EH�/,67HG�WR�D�GLVNHWWH��7KHQ�%$6,&�%8,/'(5�WRRN�LW�EDFN�WR�PHPRU\�LQ�RQO\����
VHFRQGV��LQ�WKLV�FDVH�LW�ZDV�IDVWHU�WKDQ�WKH�([W��%DVLF�/,67�FRPPDQG��
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Disk 81. Contents of file BUILD-DOC3

/2*,&�2)�%$6,&�%8,/'(5�,1�352&(66,1*�7+(�%$6,&�/,1(6

,W�LV�ZHOO�NQRZQ�WKDW�ZKHQ�\RX�/,67�D�EDVLF�SURJUDP�WR�D�GLVNHWWH��D�',6�9$5����ILOH�LV�FUHDWHG��,Q�WKDW
/,67),/(�HDFK�OLQH��UHFRUG��FDQ�EH�DV�ORQJ�DV����FKDUDFWHUV��,I�WKH�EDVLF�OLQH�LV�ORQJHU��WKHQ�LW�ZLOO�EH
EURNHQ�LQWR�WZR�RU�PRUH�UHFRUGV��%$6,&�%8,/'(5�KDV�WKH�FDSDELOLW\�RI�OLQNLQJ�EDFN�WRJHWKHU�WKHVH
UHFRUGV��WR�IRUP�DJDLQ�WKH�RULJLQDO�EDVLF�OLQH�WKDW�ZDV�OLVWHG�WR�WKH�GLVNHWWH�

7R�DFKLHYH�WKLV�JRDO��%$6,&�%8,/'(5�XVHV�D�ORJLF��,W�LV�ZRUWKZKLOH�XQGHUVWDQGLQJ�WKLV�ORJLF�WR�DYRLG
SUREOHPV�ZKHQ�\RX�ZLOO�EH�W\SLQJ�\RXU�EDVLF�SURJUDP�ZLWK�DQ�(GLWRU��OLNH�7,�(GLWRU�$VVHPEOHU�(GLWRU
RU�7,�:ULWHU�(GLWRU���:LWK�DQ�(GLWRU��HDFK�OLQH�\RX�VHH�RQ�WKH�VFUHHQ�ZLOO�IRUP�D�UHFRUG�RQ�WKH�ILOH�ZKHQ
\RX�VDYH�LW�WR�WKH�GULYH�

/RJLF�UXOHV�

�� ,I�D�UHFRUG�KDV��810$7&+('�4827(6���WKHQ�WKH�QH[W�UHFRUG�ZLOO�EH�DVVLJQHG�WR�WKH�WKLV�UHFRUG
WR� IRUP� WKH� VDPH� EDVLF� OLQH�� 7KLQN� RI� D� EDVLF� OLQH� WKDW� FRQWDLQV� D� �35,17!�� ZKHUH� WKLV
�35,17!�DFWXDOO\�VWDWHV�WKH�FRQWHQW�RI�D�QH[W�EDVLF�OLQH��DV��

100 PRINT "THE NEXT BASIC LINE CAN BE CHANGED TO
110 A=2 :: GOTO 2200, IF OPTION 1 IS NOT NEEDED"
110 PRINT "OPTION 1 " : "INPUT USER NAME" :: INPUT A$

,I�ZH�GR�QRW�WDNH�LQWR�DFFRXQW�WKH�XQPDWFKHG�TXRWHV�LQ�OLQH������ILUVW�UHFRUG���ZH�ZLOO�KDYH�DOPRVW
QR�PHDQV�WR�XQGHUVWDQG�WKDW�WKH�VHFRQG�UHFRUG�LV�127�D�EDVLF�OLQH�

7KXV��4827(6�PXVW�PDWFK��DQG�WKLV�LV�YHU\�LPSRUWDQW�WR�%$6,&�%8,/'(5�

�� $�YDOLG�EDVLF�OLQH�ZLOO�VWDUW�ZLWK�D�SRVLWLYH�LQWHJHU�QXPEHU�1��/()7�-867,),('��VXFK�WKDW�
����1����������$IWHU�WKH�EDVLF�OLQH�QXPEHU�WKHUH�PXVW�EH�DW�OHDVW�RQH�EODQN��3OHDVH�QRWH�WKDW�WKH
1�QXPEHU�PXVW�EHJLQ�DW�WKH�YHU\�OHIW�RI�WKH�VFUHHQ��:LWK�7,�:ULWHU��\RX�VKRXOG�DOZD\V�XVH�WKH
7$%�6(77,1*�ZLWK�D�/HIW�0DUJLQ����]HUR��

$OVR��QRWH�WKDW�KHUH�WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�%$6,&�%8,/'(5�DQG�*3/�,QSXW�RI�([W��%�
0RGXOH��,Q�IDFW��*3/�,QSXW�RI�([W��%��PRGXOH�ZLOO�DFFHSW�D�OLQH�QXPEHU�HYHQ�LI�LW�LV�QRW�IROORZHG
E\�D�EODQN��ZKLOH�%$6,&�%8,/'(5�ZRQ
W�

6R��SOHDVH�GR�QRW�ZULWH�PH�WR�WHOO�PH�WKDW�WKLV�LV�D�IODZ�RI�%$6,&�%8,/'(5��,W�LV�QRW��LW
V�WKH�RQO\
ZD\�%$6,&�%8,/'(5�FDQ�WHOO�D�OLQH�QXPEHU�UHFRUG�IURP�D�VHFRQG�UHFRUG�RI�WKH�VDPH�EDVLF�OLQH�
$IWHU�DOO��*3/�%DVLF�,QSXW�.12:6�WKDW�WKH�ILUVW�GHFLPDO�FKDUV�ZLOO�EH�WKH�ILUVW�FKDUV�RI�D�QHZ
EDVLF�OLQH�ZKLOH�%$6,&�%8,/'(5�GRHVQ
W��IRU�WKH�DERYH�UHDVRQV�



The Cyc: Boston Computer Society Software Library

1147

$IWHU�WKH�EODQN�V��WKHUH�PXVW�EH�VRPHWKLQJ��WKDW�ZLOO�QRW�EH�FKHFNHG�E\�%$6,&�%8,/'(5��,I�D
UHFRUG�GRHV�QRW�VWDUW�ZLWK�D�QXPEHU�WKDW�LV�LQWHJHU��SRVLWLYH��DQG�OHVV�WKDQ��������WKHQ�WKLV�UHFRUG
ZLOO�QRW�EH�FRQVLGHUHG�D�QHZ�EDVLF�OLQH��,QVWHDG��LW�ZLOO�EH�DVVLJQHG�WR�WKH�SUHYLRXV�EDVLF�OLQH�

�� ,I�D�UHFRUG��WKDW�VWDUWV�ZLWK�D�QXPEHU�LQWHJHU��SRVLWLYH��OHVV�WKDQ��������IROORZHG�E\�WKH�RQH�RU
PRUH�EODQNV��KDV�D��%DVLF�/RJLF�2SHUDWRU���WKHQ�WKLV�UHFRUG�ZLOO�EH�DVVLJQHG�WR�WKH�SUHYLRXV�EDVLF
OLQH��7KH�IROORZLQJ�DUH�FRQVLGHUHG��%DVLF�/RJLF�2SHUDWRUV���%/2��
�������� �!����!�����������������
25�$1'�;25�72�67(3�7+(1�(/6(

,16758&7,21�)250$7

7KH�/,67),/(��DV�VDLG�HDUOLHU��FDQ�EH�EXLOW�ZLWK�DQ�(GLWRU��$Q�(GLWRU�OLNH�7,�:ULWHU�RU�(GLWRU�$VVHPEOHU�
FDQ�GR�WKH�MRE��+RZHYHU��WKHVH�(GLWRUV�ZLOO�QRW�VDYH�WR�GLVN�WKH�EODQNV�WKDW�DUH�DW�WKH�HQG�RI�HDFK�OLQH�RQ
WKH�VFUHHQ�

%HFDXVH�RI�WKLV��\RX�DUH�VRPHKRZ�OLPLWHG�ZKHQ�\RX�DUH�FUHDWLQJ�\RXU�EDVLF�SURJUDP�ZLWK�WKHVH�HGLWRUV�

2Q�WKH�RWKHU�KDQG��%$6,&�%8,/'(5��EHIRUH�SURFHVVLQJ�D�UHFRUG��ZLOO�UHPRYH�IURP�WKH�HQG�RI�LW�DOO�WKH
�FU!��&DUULDJH�5HWXUQ����SD!��1HZ�3DJH����OI!��/LQH�)HHG��V\PEROV�WKDW�FDQ�EH�LQVHUWHG�ZLWK�WKH
7,�:ULWHU��$V�D�PDWWHU�RI�IDFW��DQ\�FKDUDFWHU�ZLWK�$6&,,�EHORZ�����ORFDWHG�DW�WKH�YHU\�HQG�RI�WKH�UHFRUG�
ZLOO�EH�HOLPLQDWHG�

6RPH�VXJJHVWLRQV�RQ�KRZ�WR�FUHDWH�D�EDVLF�SURJUDP�ZLWK�DQ�(GLWRU�FDQ�EH�XVHIXO�

�� ,I�D�EODQN�KDV�WR�VWD\�LQ�WKH�EDVLF�OLQH��QHYHU�OHW�LW�DW�WKH�HQG�RI�WKH�OLQH��5DWKHU��SXW�LW�LQ�WKH
EHJLQQLQJ�RI�WKH�QH[W�OLQH�

([DPSOH�

100 PRINT "YOU AND
JOHN"

ZLOO�UHVXOW�LQ�

100 PRINT "YOU ANDJHON"

7KDW�VXUHO\�LV�QRW�ZKDW�\RX�H[SHFWHG��,I�\RX�ZDQW�WR�XVH�WZR�VFUHHQ�OLQHV�WR�EXLOG�WKDW�EDVLF�OLQH
\RX�VKRXOG�ZULWH�

100 PRINT "YOU AND
 JOHN"

OHDYLQJ�D�EODQN�DW�WKH�EHJLQQLQJ�RI�WKH�VHFRQG�UHFRUG��ZKLFK�ZLOO�JLYH�\RX�D�EDVLF�OLQH�

100 PRINT YOU AND JOHN"
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(YHQ�ZRUVH�

100 PRINT A$ :
:B$

ZLOO�UHVXOW�LQ�

100 PRINT A$ :: B$

7KDW�ZLOO�JLYH�\RX�D�EDVLF�HUURU�PHVVDJH��

,QVWHDG��\RX�VKRXOG�ZULWH�

100 PRINT A$
 : : B$

,I�\RX�XVH�7,�:ULWHU��\RX�FDQ�HPEHG�D�EODQN�DW�WKH�HQG�RI�D�OLQH�E\�DGGLQJ�D��FU!��&DUULDJH
5HWXUQ��DIWHU�WKH�ODVW�EODQN�\RX�ZDQW�WR�KDYH�LQ�WKH�UHFRUG�

�� 6LQFH�WKH�(GLWRU�GRHV�DZD\�ZLWK�DOO�WKH�EODQNV�DW�WKH�HQG�RI�D�UHFRUG��\RX�FDQQRW�VLPSO\�HGLW�WKH
ILOHV�WKDW�\RX�ZLOO�REWDLQ�ZLWK�WKH�EDVLF�FRPPDQG��/,67��'6.��/,67),/(�!�

6RPH�LPSRUWDQW�EODQNV�FDQ�EH�PLVVHG�ZKHQ�\RX�VDYH�LW�EDFN�WR�GLVN��DQG�WKH�UHVXOWLQJ�SURJUDP
PD\�FRQWDLQ�VRPH�HUURUV��+RZHYHU��WKHUH�LV�D�ZD\�DURXQG�LW�

<RX�FDQ�XVH�WKH�IROORZLQJ�EDVLF�SURJUDP�%$6/,675$�RQ�WKH�/,67),/(��EHIRUH�\RX�ORDG�LW�ZLWK
WKH�(GLWRU��%$6/,675$��%$6LF�/,6W�75$QVIRUPHU��ZLOO�FKDQJH�WKH�ODVW�EODQN�RQ�HDFK�UHFRUG�LQWR
DQ�DOPRVW�XQXVHG�FKDUDFWHU��WKH��_!��&+5��������)&71�$��WKDW�ZH�ZLOO�FDOO�QRZ�WKH��%ODQN
$OWHUQDWH��

$V�D�PDWWHU�RI�IDFW��WKLV�FKDUDFWHU��WKH��%ODQN�$OWHUQDWH���FDQ�EH�XVHG�LQVWHDG�RI�D�EODQN�ZLWK�WKH
(GLWRU�� RQO\� LI� LW� LV� WKH� ODVW� FKDUDFWHU� RQ� WKH� OLQH��:KHQ�%$6,&�%8,/'(5� LV� FDOOHG�� LW�ZLOO
DXWRPDWLFDOO\�FKDQJH�DOO�WKH�%ODQN�$OWHUQDWHV��_!�DW�WKH�HQG�RI�HDFK�UHFRUG�LQWR�D�%/$1.��WKXV
UHVWRULQJ�DOO�WKH�RULJLQDO�EODQNV�

)RU�LQVWDQFH�

510 FOR|
T=1 TO 50 :: NEXT T

ZLOO�EH�DVVHPEOHG�DV��

510 FOR T=1 TO 50 :: NEXT T

ZLWK�D�EODQN�LQ�OLHX�RI�WKH��_!�
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%$6/,675$��$'$37�$�/,67),/(�72�$1�(',725

7KLV�LV�WKH�%$6/,675$�SURJUDP��DVVXPLQJ�WKH�/,67),/(�\RX�KDYH�MXVW�REWDLQHG�ZLWK�WKH��/,67!
FRPPDQG�LV�QDPHG��/,67),/(�$���$�QHZ�/,67),/(�ZLOO�EH�IRUPHG�E\�%$6/,675$��WKDW�ZLOO�EH�QDPHG
�/,67),/(�%��

100 REM BASLISTRA :BASIC LIST TRANSFORMER

110 OPEN #1:"DSK3.LISTFILE-A",INPUT

120 OPEN #2:"DSK3.LISTFILE-B",OUTPUT

130 IF EOF(1)=0 THEN LINPUT #1:A$ ::
 IF LEN(A$)=80 AND SEG$(A$,80,1)=CHR$(32)
  THEN A$=SEG$(A$,1,79) ::
   PRINT #2:A$; :: PRINT #2:"|" :: GOTO 130
 ELSE PRINT #2:A$ :: GOTO 130

140 CLOSE #1 :: CLOSE #2 :: END

�� 4XRWHV��DV�VDLG�HDUOLHU��DUH�YHU\�LPSRUWDQW�WR�%$6,&�%8,/'(5��,I�\RX�PLVV�WKH�VHFRQG�TXRWH��WKH
FORVLQJ�TXRWH���WKHQ�%$6,&�%8,/'(5�ZLOO�ORRN�WR�DOO�QH[W�UHFRUGV�XQWLO�LW�ILQG�DQRWKHU�TXRWH�
7KHUHIRUH��DOO�WKH�EDVLF�OLQHV�WKDW�IROORZ�WKH�OLQH�ZLWK�WKH�XQPDWFKHG�TXRWHV�ZLOO�EH�PLVVLQJ�IURP
WKH�UHVXOWLQJ�SURJUDP��+HUH�WKHUH�LV�QR�SRVVLEOH�VXJJHVWLRQ��\RX�VLPSO\�KDYH�WR�XVH�TXRWHV�LQ�WKH
ULJKW�PDQQHU�

�� *HQHUDOO\�VSHDNLQJ��EODQNV�FDQ�EH�LQVHUWHG�DW�DQ\�SRLQW�LQ�WKH�HDFK�OLQH�LQ�WKH�VDPH�ZD\�\RX
ZRXOG�ZLWK�WKH�EDVLF�LQSXW��7KHUHIRUH��\RX�FRXOG�ZULWH�

100 INPUT    A$    ::
  B$=SEG$(A$  ,1, 2) ::
    IF  B$=  "XX" THEN 200
       ELSE   IF  B$ = C$ THEN    300
         ELSE 500

+$/7,1*�%$6,&�%8,/'(5���)&71��

<RX�FDQ�KDOW�%$6,&�%8,/'(5�DW�DQ\�WLPH�GXULQJ�H[HFXWLRQ�E\�SUHVVLQJ�FCTN 4 (CLEAR) ��2QFH�%$6,&
%8,/'(5�KDV�EHHQ�KDOWHG��WKH�H[HFXWLRQ�FDQQRW�EH�UHVXPHG��LW�LV�QHFHVVDU\�WR�VWDUW�DJDLQ�IURP�WKH
EHJLQQLQJ�

(CALL LINK("BUILD",..)
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(55256�:,7+�%$6,&�%8,/'(5

7KUHH�NLQGV�RI�HUURU��DVLGH�IURP�GHYLFH�QDPH�HUURUV��PD\�RFFXU�ZLWK�%$6,&�%8,/'(5��DFFRUGLQJ�WR�P\
NQRZOHGJH�

�� 810$7&+('�4827(6��7KH�VHFRQG�TXRWH�LV�PLVVLQJ��

�� /,1(�722�/21*�

�� 815(&2*1,=('�&+$5$&7(5��:KHQ�\RX�XVH�DQ� LOOHJDO�FKDUDFWHU� IRU�D�YDULDEOH��VXFK�DV
�� �3$8/���

:KHQ�DQ�HUURU�LV�HQFRXQWHUHG�E\�%$6,&�%8,/'(5��WKH�EDVLF�OLQH���WKDW�JDYH�WKH�HUURU�DQG�WKH�HUURU�W\SH
LV�VDYHG�LQWR�D�67$&.��$W�WKH�VDPH�WLPH��WKH�FRORU�VFUHHQ�ZLOO�UHWXUQ�WR�LWV�RULJLQDO�F\DQ�FRORU��6R��DW�DQ\
WLPH��\RX�ZLOO�KDYH�DQ�HDV\�ZD\�WR�FKHFN�DW�RQFH�LW�VRPH�HUURU�KDV�DOUHDG\�RFFXUUHG�

$W�WKH�HQG�RI�WKH�EXLOGLQJ�SURFHVV��DOO�WKH�HUURUV��LI�DQ\��ZLOO�EH�VKRZQ�RQ�WKH�VFUHHQ�

%\�SUHVVLQJ�FCTN 8 (REDO)��\RX�ZLOO�EH�DEOH�WR�VHH�WKHP�DOO�RYHU�DJDLQ�

%\�SUHVVLQJ�FCTN 4 (CLEAR) ��\RX�ZLOO�SDVV�WR�WKH�QH[W�RSWLRQ��SURYLGHG�\RX�KDYH�D�SULQWHU��\RX�FDQ�KDUG
SULQW�WKH�VDPH�HUURU�OLVW�WKDW�KDV�EHHQ�VKRZQ�WR�\RX�RQ�WKH�VFUHHQ��2U��\RX�FDQ�VDYH�WKH�VDPH�HUURU�OLVW
RQ�GLVNHWWH��DV�',6�9$5����ILOH�WKDW�FDQ�EH�VHHQ�ODWHU�RQ�ZLWK�DQ�(GLWRU��SURYLGHG�\RX�KDYH�JLYHQ�D
VXLWDEOH�GHYLFH�QDPH�DV�D�3ULQWHU�QDPH��VXFK�DV��'6.��(55/,67��

%DVLF�OLQHV�WKDW�LVVXHG�DQ�HUURU�ZLOO�EH�PLVVLQJ�IURP�WKH�UHVXOWLQJ�EDVLF�SURJUDP�

:KHQ�\RX�ILQG�DQ\�RI�WKH�ILUVW�WZR�DERYH�HUURUV��810$7&+('�4827(6�DQG�/,1(�722�'21*��
FKDQFHV�DUH�WKDW�WKH�EDVLF�OLQHV��WKDW�IROORZ�,1�7+(�/,67),/(�WKH�OLQH�WKDW�LVVXHG�WKH�HUURU��ZLOO�DOVR�EH
PLVVLQJ�IURP�WKH�UHVXOWLQJ�EDVLF�SURJUDP��7KLV�PHDQV�WKDW��LI�OLQH�����IROORZV�OLQH�����LQ�WKH�/,67),/(�
DQG�LI�OLQH�����LVVXHG�HUURU��WKHQ�OLQH�����ZLOO�EH�PLVVLQJ�LQ�WKH�EDVLF�UHVXOWLQJ�EDVLF�SURJUDP��DQG
SUREDEO\�OLQH�����ZLOO�EH�PLVVLQJ�WRR�

7KHUHIRUH��LQ�FDVH�RI�HUURU��SOHDVH�FDUHIXOO\�FKHFN�WKH�EDVLF�OLQH�RQ�WKH�VRXUFH�/,67),/(�
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&+(&.,1*�,)�%$6,&�%8,/'(5�:25.6�3523(5/<

,I�\RX�ZDQW�WR�PRGLI\�%$6,&�%8,/'(5��WKHQ�\RX�PD\�ZDQW�WR�FKHFN�LI�WKH�QHZ�YHUVLRQ�\RX�REWDLQ�ZRUNV
ZHOO��,�KDYH�D�VXJJHVWLRQ�IRU�LW�

$�JRRG�PHDQV�WR�FKHFN�LI�WKH�QHZ�REMHFW�MXVW�DVVHPEOHG�ZRUNV�IODZOHVVO\�LV��REYLRXVO\��WR�WU\�LW�RQ�VRPH
NQRZQ�EDVLF�SURJUDP�DQG�WKH��581!�LW��+RZHYHU��WKLV�DSSURDFK�ZLOO�QRW�JUDQW�WKDW�WKH�SURJUDP�ZRUNV
DOO�ULJKW�� VRPH�SDUWV� RI� WKH�EDVLF� SURJUDP�PLJKW�KDYH�QRW�EHHQ�XVHG�E\�\RX�GXULQJ� WKH� FKHFN�� DQG
WKHUHIRUH�WKH�IODZ�ZLOO�UHPDLQ�KLGGHQ�WR�\RXU�H\HV��7KHUH�LV�D�ZD\�DURXQG�LW��$�GLIIHUHQW�DSSURDFK�WKDW
ZLOO�JUDQW�D�IXOO�DQG�FRPSOHWH�FKHFN�

6XSSRVH�\RX�ZDQW�WR�FKHFN�%$6,&�%8,/'(5�RQ�D�NQRZQ�EDVLF�SURJUDP��<RX�ILUVW�VDYH�WKH�EDVLF�SURJUDP
LQ�D��0(5*(��IRUPDW��ZLWK�WKH�QDPH��0����6$9(�'6.��0��0(5*(���7KHQ�\RX�OLVW�WR�WKH�GLVNHWWH��7KHQ�
DIWHU�D�1(:��\RX�ZLOO�XVH�\RXU�QHZ�YHUVLRQ�RI�%$6,&�%8,/'(5�RQ�WKH�OLVWHG�SURJUDP��:KDW�LV�WDNHQ�LQWR
PHPRU\�ZLOO�EH�VDYHG�DJDLQ�DV�D��0(5*(���ZLWK�WKH�GLIIHUHQW�ILOHQDPH��0����6$9(�'6.��0��0(5*(��

1RZ�\RX�VKRXOG�FRPSDUH�WKH�WZR�0(5*(�SURJUDPV�ZLWK�WKH�IROORZLQJ�EDVLF�SURJUDP�

100 OPEN #1:"DSK1.M1",INPUT ,VARIABLE 163
110 OPEN #2:"DSK1.M2",INPUT ,VARIABLE 163
120 IF EOF(1)THEN 130 ELSE A=A+1 ::
    LINPUT #1:A$ :: LINPUT #2:B$ ::
    DISPLAY AT(2 3,1):A ::
    IF A$<>B$ THEN PRINT A$:B$ ::
    B=B+1 :: INPUT C$ :: GOTO 120 ELSE 120
130 CLOSE #1 :: CLOSE #2 ::
    IF B=0 THEN PRINT "THE TWO PROGRAMS ARE" :
    "THE SAME 100 %"
140 END

,I�D�GLIIHUHQFH�EHWZHHQ�WKH�WZR�0(5*(�SURJUDPV�LV�IRXQG��WKH�WZR�UHFRUGV�ZLOO�EH�VKRZQ�DQG�WKH�,1387
&��ZLOO�EH�H[HFXWHG�

$�FDYHDW�LV�LQ�RUGHU�KHUH��,Q�D�%DVLF�5(0�OLQH��WKH�EODQNV�DW�WKH�HQG�RI�WKH�OLQH�ZLOO�EH�NHSW�XQWRXFKHG�E\
WKH�EDVLF�LQWHUSUHWHU�ZKHQ�WKH�LQSXW�RI�WKH�OLQH�LV�SHUIRUPHG��+RZHYHU��WKH�VDPH�GRHVQ
W�KROG�WUXH�DQ\
ORQJHU�ZKHQ�LW�FRPHV�WR�([WHQGHG�EDVLF�

8QGHU�WKH�VDPH�FRQGLWLRQV��WKH�([WHQGHG�%DVLF�LQWHUSUHWHU�ZLOO�GR�DZD\�ZLWK�DOO�WKH�EODQNV�WKDW�DUH�DW
WKH�HQG�RI�DQ�([WHQGHG�%DVLF�OLQH��7KHUHIRUH��WKH�FKHFN�VXJJHVWHG�DERYH�ZLOO�IDLO�LI�SHUIRUPHG�RQ�D�EDVLF
SURJUDP��QRW�([WHQGHG��WKDW�FRQWDLQV�EODQNV�DW�WKH�HQG�RI�D�5(0�OLQH��<RX�ZLOO�QRWLFH�WKLV�SDUWLFXODU�FDVH
VLQFH�WKH�GLIIHUHQFHV�ZLOO�EH�VKRZQ�21/<�RQ�UHFRUGV�WKDW�DUH�5(0DUNV�
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$�)$67�/2$'(5��%8,/'�/2$'

,I�\RX�GRQ
W�PLQG�HUDVLQJ�WKH�EDVLF�SURJUDP�WKDW�\RX�PLJKW�KDYH�LQ�PHPRU\��WKHQ�WKHUH�LV�D�UHDO�IDVW
ORDGHU�IRU�%$6,&�%8,/'(5��,W�LV�DQ�([W��%DVLF�SURJUDP��WKDW�FRQWDLQV�LQVLGH�WKH�REMHFW�FRGH�RI�%8,/'�2�
,WV�QDPH�LV�%8,/'�/2$'��2QFH�\RX�KDYH�UXQ�LW���581��'6.��%8,/'�/2$'�!��WKH�IROORZLQJ�DFWLRQV
ZLOO�WDNH�SODFH�

�� $Q\�&$//�/,1.�QDPH�ZLWK�WKH�HQWU\�SRLQW�EHORZ�!�����ZLOO�EH�HUDVHG��7KLV�LV�D�VDIHW\�PHDVXUH�
WR�DYRLG�SRVVLEOH�ORFN�XS��7KH�PHPRU\�DUHD�EHORZ�!�����LV�QRZ�XVHG�E\�%$6,&�%8,/'(5��!����
LV�WKH�XSSHU�OLPLW�RI�%$6,&�%8,/'(5�LQ�ORZ�PHPRU\�

7KLV�DFWLRQ�ZLOO�QRW�WRWDOO\�DYRLG�DOO�SRVVLEOH�V\VWHP�FUDVKHV��<RX�VWLOO�FDQ�JHW�LQWR�RQH��LI�\RXU
SUHYLRXV�$VVHPEO\�SURJUDP�KDG�VRPH�SDUW�RI�LWVHOI�VWRUHG�EHORZ�!�����DQG�WKH�HQWU\�SRLQW�DERYH
!������7R�EH�VXUH��SOHDVH�&$//�,1,7�EHIRUH�XVLQJ�%8,/'�/2$'�

�� 7KH�QDPH��%8,/'��ZLOO�EH�LQVHUWHG�LQ�WKH�&$//�/,1.�QDPH�WDEOH�

�� 7KH�)LUVW�)UHH�$GGUHVV�LQ�ORZ�PHPRU\�ZLOO�EH�XSGDWHG�RQO\�LI�LW�ZDV�EHORZ�!�����

�� 7KH�%8,/'�2�REMHFW��VWRUHG�LQVLGH�%8,/'�/2$'�DW�!)�����ZLOO�EH�PRYHG�GRZQ�WR�!������WKHUH
DUH�!(���E\WHV�WR�PRYH��

�� $��1(:��ZLOO�EH�HPXODWHG��2QFH�%8,/'�/2$'�FRPHV�WR�DQ�(1'��\RX�ZLOO�QRW�ILQG�LW�DQ\�PRUH
LQ�PHPRU\���12�352*5$0�35(6(17�!�

�� 7KH�EDVLF�FXUVRU�ZLOO�DSSHDU�DJDLQ��DQG�\RX�DUH�QRZ�UHDG\�WR��&$//�/,1.��%8,/'������!

:DUQLQJ�� \RX� FDQ� HGLW�%8,/'�/2$'�� DGG� QHZ� EDVLF� OLQHV�� DQG� GHOHWH� WKHP��+RZHYHU�� \RX� FDQQRW
5(6HTXHQFH� LW�� ,I� \RX� 6$9(�0(5*(� LW�� WKH� ',6�9$5� ���� ILOH�ZLOO� FRQWDLQ� RQO\� WKH� EDVLF� SDUW� RI
%8,/'�/2$'��ZKLOH�WKH�0�/��SDUW�ZLOO�EH�ORVW��2Q�WKH�RWKHU�KDQG��\RX�FDQ�0(5*(�VRPH�H[WHUQDO
',6�9$5�����ILOHV�WR�LW��WKXV�DGGLQJ�VRPH�QHZ�EDVLF�OLQHV�WR�LW��
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$�6$03/(�352*5$0��)52**(5

$�SURJUDP�,�OLNHG�D�ORW����\HDUV�DJR��ZDV�)52**(5��DQ�([WHQGHG�%��SURJUDP�E\�3��3KHE\�

7KLV�SURJUDP�KDV�EHHQ�LQVHUWHG�LQ�WKH�%$6,&�%8,/'(5�GLVNHWWH��DV�D�VDPSOH�/,67),/(��XQGHU�WKH�QDPH
)52**(5�/��7KLV�/,67,/(�KDV�DOUHDG\�EHHQ�PRGLILHG�ZLWK�WKH�%$6/,675$�SURJUDP�

,I�\RX�ORDG�LW�ZLWK�7,�:ULWHU�RU�(�$�HGLWRU��\RX�PD\�QRWLFH�D��_!�V\PERO��%ODQN�$OWHUQDWH���DW�HQG�RI�OLQH
���EDVLF�OLQH������

7KLV�V\PERO�ZLOO�HQVXUH�D�EODQN�EHWZHHQ��86(��DQG��-2<67,&.6��DW�EXLOGLQJ�WLPH��,I�LW�ZDVQ
W�IRU�WKH
�_!�V\PERO��WKH�RULJLQDO�EODQN�ZRXOG�EH�ORVW�LI�ZH�VDYHG�WKH�)52**(5�/�ILOH�WR�D�GLVNHWWH�

<RX� FDQ� XVH� WKLV� ILOH� WR� VHH� KRZ�%$6,&�%8,/'(5�ZRUNV�� /HW
V� GR� LW�� 6HOHFW�([W�� %DVLF�� LQVHUW� WKH
%$�%8,/'(5�GLVNHWWH�LQWR�'ULYH���

1RZ�W\SH�

&$//�,1,7����&$//�/2$'��'6.��%8,/'�2���DQG�SUHVV�(17(5��7KLV�ZLOO�ORDG�%$6,&�%8,/'(5�LQWR
ORZ�PHPRU\�

7\SH�QRZ�
&$//�/,1.��%8,/'���'6.��)52**(5�/���DQG�SUHVV�(17(5�

7KLV�ZLOO�VWDUW�%$6,&�%8,/'(5��<RX�ZLOO�VHH�WKH�'ULYH���OLJKW�JR�RQ�DQG�WKH�([WHQGHG�%DVLF�)52**(5
ZLOO�EH�IRUPHG�XQGHU�\RXU�H\HV�
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Disk 81. Contents of file BUILD-DOC4

&200(17�/,1(6�$1'�%$6,&�%8,/'(5

%$6,&�%8,/'(5�DOORZV�WKH�XVH�RI�FRPPHQWV�LQ�WKH�/,67),/(�DV�FRPPHQW�OLQHV���&RPPHQW�UHFRUGV�LQ
WKH�/,67),/(�ZLOO�EH�VNLSSHG�E\�%$6,&�%8,/'(5�DQG�WKH\�ZLOO�QRW�EH�VKRZQ�RQ�WKH�VFUHHQ�GXULQJ�WKH
DVVHPEOLQJ�SURFHVV��$�FRPPHQW�OLQH�ZLOO�EHJLQ�ZLWK�D����]HUR���OHIW�MXVWLILHG�

7KLV�ILOH�LV�PHDQW�WR�HQDEOH�WKH�%$6,&�%8,/'(5�XVHU�WR�XQGHUVWDQG�KRZ�WR�XVH�FRPPHQWV�ZKHQ�\RX�ZLOO
EH�ZULWLQJ�\RXU�/,67),/(�

7KH�DERYH�OLQHV�ZLOO�QRW�EH�VKRZQ�VLQFH�QRQH�RI�WKHP�EHJLQV�ZLWK�D�YDOLG�EDVLF�OLQH��%$6,&�%8,/'(5
VWDUWV�DVVHPEOLQJ�UHFRUGV�IURP�WKH�/,67),/(�LQWR�DQ�([W��%DVLF�SURJUDP�RQO\�ZKHQ�WKH�ILUVW�YDOLG�%DVLF
/LQH�1XPEHU�LV�IRXQG�

7KHUHIRUH��WKH�IROORZLQJ�OLQHV�ZLOO�EH�WDNHQ�WR�PHPRU\�

1 ! SAMPLE PROGRAM
100 INPUT A
110 IF A=10
0 THEN 300
ELSE 400

����5(0�WKLV�OLQH�ZLOO�EH�DVVHPEOHG�LQ�WKH�EDVLF�SURJUDP

��5(0�7KLV�OLQH�ZRQ
W��,W�EHJLQV�ZLWK�]HUR��WKHUHIRUH�LW�LV�D�FRPPHQW�OLQH�

7KH�QH[W�OLQHV�ZLOO�EH�FRPPHQW�DOVR��VLQFH�WKH\�DUH�DIWHU�D�]HUR�OLQH��7KH\�DOO�ZLOO�EH�VNLSSHG�E\�%$6,&
%8,/'(5��OLNH�WKH�]HUR�OLQH�

$�YDOLG�FRPPHQW�OLQH�ZLOO�PHHW�WKH�IROORZLQJ�UHTXLUHPHQWV�

� ,W�ZLOO�EHJLQ�E\�]HUR��D���OLQH�QXPEHU���OHIW�MXVWLILHG�OLNH�DOO�WKH�YDOLG�EDVLF�OLQHV�

� 7KH�XVXDO�UXOHV�DSSOLHG�IRU�YDOLG�EDVLF�OLQH�DUH�FRPSOLHG�ZLWK��7KLV�PHDQV�WKDW�

�� 7KH�OLQH�QXPEHU�ZLOO�EH�IROORZHG�E\�RQH�RU�PRUH�EODQNV�
�� $IWHU�WKH�EODQNV�WKHUH�PXVW�EH�VRPH�RWKHU�FKDUDFWHU
�� 7KLV�FKDUDFWHU�FDQQRW�EH�D�EDVLF�ORJLF�RSHUDWRU�

�������A� �!����!�����������������
25�$1'�;25�72�67(3�7+(1�(/6(

7KH�DVVHPEOLQJ�RI�D�QHZ�EDVLF�OLQH�ZLOO�EH�UHVXPHG�ZKHQ�D�YDOLG�EDVLF�OLQH�ZLOO�EH�IRXQG��$�YDOLG�EDVLF�OLQH
QXPEHU�LV��DV�XVXDO��DQ�LQWHJHU�QXPEHU�1�VXFK�WKDW������1����������$OVR��WKH�UXOHV�DW�VWHSV�����������VHH
DERYH��PXVW�EH�FRPSOLHG�ZLWK�



The Cyc: Boston Computer Society Software Library

1155

)RU�LQVWDQFH��WKH�IROORZLQJ�OLQH�ZLOO�EH�D�YDOLG�EDVLF�OLQH�

����35,17��$ ��������6723

&RPPHQW�� LI� \RX�DUH�XVLQJ�7,�:ULWHU� WR�ZULWH�\RXU�/,67),/(�� WKH� VLPSOHVW�ZD\� WR� LQVHUW� DGMDFHQW
FRPPHQW�OLQHV�DQG�IRUJHW�DERXW�UXOHV�WR�VHOHFW�D�/HIW�0DUJLQ�GLIIHUHQW�IURP�]HUR�IRU�WKH�FRPPHQW�OLQHV
WKDW�IROORZ�OLQH�]HUR��OLNH�WKLV�RQH��,Q�WKLV�ZD\�\RX�GRQ
W�KDYH�WR�ZRUU\�DERXW�ZKDW�\RX�DUH�W\SLQJ��7KHUH
FDQ
W�SRVVLEO\�EH�DQ\�SRVLWLYH�QXPEHU�OHIW�MXVWLILHG��VLQFH�WKH�PRVW�OHIW�FKDUDFWHU�ZLOO�DOZD\V�EH�D�EODQN�
/HW
V�FRPSOHWH�VRPHKRZ�WKH�VDPSOH�EDVLF�SURJUDP�

400 PRINT "A<>100" :: FOR T=1 TO 100 :: NEXT T
410 PRINT "HAS BEEN INPUT" :"BY THE USER"

$QRWKHU�FRPPHQW�OLQH��<RX�VKRXOG�QRZ�WU\�WR�XVH�WKLV�ILOH��DV�LV��DV�D�/,67),/(�ZLWK�%$6,&�%8,/'(5�
<RX�ZLOO�VHH�WKDW�RQO\�WKH�UHDO�EDVLF�OLQHV�ZLOO�EH�DVVHPEOHG�WR�IRUP�DQ�([WHQGHG�%DVLF�SURJUDP��OLQHV���
�����������������������������

7KH�QDPH�RI�WKLV�ILOH�LV��%8,/'�'2&���

/HW
�GR�LW�

6HOHFW�([W��%DVLF��LQVHUW�WKH�%$�%8,/'(5�GLVNHWWH�LQWR�'ULYH���

1RZ�W\SH��&$//� ,1,7� ���&$//�/2$'��'6.��%8,/'�2���DQG�3UHVV�(17(5��7KLV�ZLOO� ORDG�%$6,&
%8,/'(5�LQWR�ORZ�PHPRU\�

7\SH�QRZ��&$//�/,1.��%8,/'���'6.��%8,/'�'2&�����3UHVV�(17(5�

7KLV�ZLOO�VWDUW�%$6,&�%8,/'(5��<RX�ZLOO�VHH�WKH�'ULYH���OLJKW�JR�RQ�DQG�WKH�EDVLF�SURJUDP��OLQHV��������
�������������������������ZLOO�EH�IRUPHG�XQGHU�\RXU�H\HV�

$&.12:/('*0(176

&UHGLWV��%$6,&�%8,/'(5�KDV�EHHQ�GHYHORSHG�DIWHU�WKH�LGHD�RI�-RKQ�)RUG��+LV�;/$7(�SURJUDP��WKDW�GRHV
WKH�MRE�RI�%$6,&�%8,/'(5��ZDV�SXEOLVKHG�RQ�0,&52SHQGLXP�LQ�������SDJH����RI�WKH�'HFHPEHU�����
LVVXH��9RO�����QXPEHU������;/$7(�LV�DQ�([WHQGHG�%DVLF�SURJUDP��ZKLOH�%$6,&�%8,/'(5�LV�DQ�DVVHPEO\
SURJUDP��7KDQN�\RX��-RKQ�
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Disk 81. Contents of file BUILD-DOC5

)25�7+(�$66(0%/(5�352*5$00(5��352*5$0�3+,/2623+<

%$6,&�%8,/'(5�UHOLHV�RQ�WKH�IROORZLQJ�SKLORVRSK\��(YHU\ERG\�NQRZV�WKDW�ZKHQ�\RX�DUH�LQ�&RPPDQG
0RGH�ZLWK�([WHQGHG�%DVLF��\RX�FDQ�HQWHU�D�QHZ�EDVLF�OLQH�E\�MXVW�W\SLQJ�D�OLQH�QXPEHU�IROORZHG�E\�D�EDVLF
VWDWHPHQW�

1RZ��,�WKRXJKW��LI�RQO\�ZH�FRXOG�WDNH�WKDW�EDVLF�OLQH�IURP�D�ILOH��DV�D�UHFRUG��DQG�SXW�LW�RQ�WKH�VFUHHQ��ZH
ZRXOG�KDYH�DFFRPSOLVKHG�RXU�WDVN��+RZHYHU��D�ILOH�FDQQRW�XVXDOO\�EH�UHDG�LQ�([WHQGHG�%DVLF�ZKLOH�LQ
&RPPDQG�0RGH�

7KH�WULFN�WR�VROYH�WKLV�SUREOHP�FDPH�WR�P\�PLQG��ZK\�QRW�XVH�WKH�,QWHUUXSW�8VHU�5RXWLQH"�7KH�,QWHUUXSW
8VHU�5RXWLQH�LV�XVXDOO\�WHVWHG�HYHU\���WK�RI�D�VHFRQG�

,WV�DGGUHVV�LV�!��&��&38�UDP��,I�WKLV�ORFDWLRQ�LV�GLIIHUHQW�IURP�]HUR��WKHQ�WKH�YDOXH�FRQWDLQHG�ZLOO�EH�WKH
DGGUHVV�ZKHUH�H[HFXWLRQ�LQ�0DFKLQH�/DQJXDJH�ZLOO�EHJLQ��2QFH�WKH�8VHU�ZDQWV�WR�UHOHDVH�FRQWURO��WKHQ
LW�ZLOO�VLPSO\�UHWXUQ�E\�D�%�5���

+RZHYHU��E\�XVLQJ�WKLV�LQWHUUXSW�URXWLQH�LQ�D�FDUHOHVV�ZD\��ZH�ZRXOG�HQG�ZLWK�HQWHULQJ�WKH�LQWHUUXSW
URXWLQH�HDFK�WLPH�D�QHZ�*3/�LQVWUXFWLRQ�LV�H[HFXWHG��7KLV�ZRXOG�KDSSHQ�VLQFH�WKH�*3/�LQWHUSUHWHU�JRHV
WR�!�����&38�5$0�HDFK�WLPH�LW�KDV�FRPSOHWHG�D�*3/�LQVWUXFWLRQ�DQG�LW�QHHGV�DQRWKHU��7KHUH��DW�!����
&38��D�/,0,���DVVHPEO\�LQVWUXFWLRQ�ZLOO�EH�H[HFXWHG��WKXV�HQDEOLQJ�RXU�LQWHUUXSW��$Q�H[HFXWLRQ�RI�RXU
URXWLQH�DW�DQ\�LQWHUUXSW�ZRXOG�EH�WRR�PXFK��VLQFH�WKH�*3/�FRXOG�EH�H[HFXWLQJ�VRPHWKLQJ�GLIIHUHQW�IURP
ZKDW�ZH�QHHG��PRUH�RQ�WKLV�ODWHU��

:KDW�ZH�QHHG�LQ�UHDOLW\��LV�WR�ORDG�WKH�UHFRUGV�IURP�RXU�ILOH�RQO\�ZKHQ�WKH�([WHQGHG�%DVLF�,QSXW�URXWLQH
LV�ZDLWLQJ�IRU�\RX�WR�W\SH�VRPHWKLQJ�RQ�WKH�VFUHHQ��,Q�RWKHU�ZRUGV��ZH�GR�QRW�ZDQW�WR�LQWHUIHUH�ZLWK�WKH
*3/�LQWHUSUHWHU�LQ�DOO�PRPHQWV��:H�ZDQW�WR�IRRO�WKH�*3/�LQWHUSUHWHU�RQO\�ZKHQ�LW�LV�LGOH��ZDLWLQJ�IRU�WKH
XVHU�WR�JLYH�LW�VRPHWKLQJ�WR�GR��DQG�WKLV�KDSSHQV�ZKHQ�WKH�*520�DGGUHVV�LV�EHWZHHQ�!�$$)�DQG�!�$'��
LQ�P\�$7$������([WHQGHG�%DVLF�0RGXOH�

7KHQ��RXU�URXWLQH�ILUVW�ZLOO�FKHFN�WKH�*520�DGGUHVV�EHLQJ�XVHG��,I�LW�LV�QRW�ULJKW�DIWHU�WKH�6&$1�RI�WKH
([W��%DVLF�,QSXW�URXWLQH��WKHQ�RXU�URXWLQH�ZLOO�UHVWRUH�WKH�*520�DGGUHVV�DQG�UHOHDVH�FRQWURO�

2WKHUZLVH��LW�ZLOO�NHHS�FRQWURO��DQG�RXU�WDVN�FDQ�EHJLQ��2XU�URXWLQH�ZLOO�ORDG�RQH�RU�PRUH�UHFRUGV�IURP
RXU�ILOH�XQWLO�D�IXOO�EDVLF�OLQH�LV�IRUPHG�LQ�&38�5$0��,W�ZLOO�WKHQ�ZULWH�LW�WR�WKH�VFUHHQ�DQG�LQIRUP�WKH
*3/�LQWHUSUHWHU�WKDW�D�QHZ�OLQH�LV�UHDG\�



The Cyc: Boston Computer Society Software Library

1157

7KLV�ZLOO�EH�DFFRPSOLVKHG�E\�

�� :ULWLQJ�WR�!�����&38�5$0�WKH�DGGUHVV�ZKHUH�WKH�EDVLF�OLQH�VWDUWV�RQ�WKH�VFUHHQ�

�� :ULWLQJ�WR�!���$�&38�5$0�WKH�HQG�DGGUHVV�RI�RXU�EDVLF�OLQH�LQ�9'3�5$0�

�� ,W�ZLOO�WKHQ�IRRO�WKH�([W��%DVLF�,QSXW�URXWLQH�PDNLQJ�LW�EHOLHYH�WKDW�(17(5�KDV�EHHQ�SUHVVHG��,W
ZLOO�ZULWH�!�'��(17(5��DW�!������NH\�SUHVVHG�LQ�WKH�6&$1�URXWLQH��

�� 6D\LQJ�WR�WKH�([W��%DVLF�*3/�VRIWZDUH�WKDW�WKH�SURPSW��&+5�������LQ�DOUHDG\�LQ�&38�5$0��E\
VWRULQJ�!�(�WR�!�����

�� 1RZ��ZH�ZLOO�UHVWRUH�WKH�*3/�ZRUNVSDFH��!��(����!��))���XVHG�E\�WKH�'65/1.�QHHGHG�WR�ORDG
UHFRUGV�IURP�WKH�ILOH���DQG�WKH�,QWHUUXSW�ZRUNVSDFH��!��&����!��')���XVHG�E\�WKH�SULQWHU���SOXV
D�ORZ�SRUWLRQ�RI�WKH�6FUDWFK�3DG��!�������!������XVHG�E\�WKH�GLVN�FRQWUROOHU�VRIWZDUH�

�� :H�ZLOO�FKDQJH�WKH�ROG�*520�DGGUHVV��WR�WKH�*520�DGGUHVV�ZKHUH�D�UHDO�ENTER�NH\�ZRXOG�OHDG�
WKDW�LV�!�%&���LQ�P\�$7$������([WHQGHG�%DVLF�0RGXOH�

:H�DUH�UHDG\�QRZ�WR�UHOHDVH�FRQWURO�EDFN�WR�WKH�*3/�LQWHUSUHWHU��:H�ZLOO�GR�VR�E\�ORDGLQJ�EDFN�WKH
ZRUNVSDFH�WKDW�ZDV�XVHG�ZKHQ�ZH�UHFHLYHG�FRQWURO�IURP�WKH�XVHU�LQWHUUXSW��LW�LV�!��(����DQG�%UDQFK
5����WKXV�UHWXUQLQJ�WR�WKH�LQWHUUXSW�URXWLQH�

1RZ�WKH�*3/�VRIWZDUH�ZLOO�XVH�ZKDWHYHU�ZH�KDYH�MXVW�VXSSOLHG�DV�VRPHWKLQJ�WKDW�ZDV�W\SHG�E\�WKH�XVHU�
1HDW��LVQ
W�LW"

7KH�*3/�VRIWZDUH�ZLOO�SURFHVV�WKH�EDVLF�OLQH��LW�ZLOO�WRNHQL]H�LW��VWRUH�LW�LQ�PHPRU\��XGSDWH�WKH�%$6,&
/,1(�180%(5�7$%/(��PRYLQJ� LW�GRZQ�WRZDUGV�!$�����'XULQJ�DOO� WKLV�WLPH�WKH�*3/�([W��%DVLF
6RIWZDUH�LV�EXV\��DQG�WKLV�LV�WKH�UHDVRQ�ZK\�ZH�KDYH�WR�OLPLW�RXUVHOYHV�WR�VXSSO\LQJ�QHZ�EDVLF�OLQHV�RQO\
ZKHQ�WKH�*3/�VRIWZDUH�LV�LGOH��ZDLWLQJ�GXULQJ�WKH�,QSXW�URXWLQH��,I�ZH�GLG�QRW�ZDLW�IRU�WKLV�PRPHQW��ZH
ZRXOG�HQG�XS�ZLWK�VXSSO\LQJ�EDVLF�OLQHV�WKDW�FRXOG�QRW�SRVVLEO\�EH�SURFHVVHG�E\�WKH�([W��%DVLF�*3/
VRIWZDUH��EHFDXVH�LW�ZRXOG�QRW�EH�UHDG\�WR�DFFHSW�LW�

7KH�IROORZLQJ�LV�D�*3/�GLVDVVDPEOHG�RS�FRGH��RI�D�SDUW�RI�WKH�*3/�,1387�5287,1(��RQ�P\�$7$�����
([WHQGHG�%DVLF�PRGXOH��7KLV�*3/�GLVDVVHPEOHU�KDV�EHHQ�REWDLQHG�ZLWK�WKH��

7(6,2�*3/�',6$66(0%/(5
E\�7(6,2:$5(
5LFFDUGR�7HVLR
9LD�6DFFR�H�9DQ]HWWL���
������&81(2���,7$/<
3KRQH��������������FDOOLQJ�IURP�,WDO\�

7KDQN�\RX��5LFFDUGR�
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$Q\RQH�LQWHUHVWHG�WR�7(6,2�*3/�',6$66(0%/(5��FDQ�FRQWDFW�5LFFDUGR�7HVLR��DW�KLV�RZQ�DGGUHVV��+LV
SURJUDP�GRHVQ
W�QHHG�D�GLVN�GULYH�V\VWHP��2QO\�([SDQVLRQ�0HPRU\�DQG�RQH�RI�WKH�IROORZLQJ�0RGXOHV�
([WHQGHG�%DVLF��0LQL�0HPRU\��(GLWRU�$VVHPEOHU�

          **********************************************************************
          EXTENDED BASIC ATA 1183 FIRST GROM PARTIALLY DISASSEMBLED
          **********************************************************************
          GROM  BYTE               MNEMONICS
          ADD   OP
          RESS  CODE
          ====  == == == == == ==  =========
          6A6F  00                 RT
          6A70  4F EE              JNE >6FEE
          6A72  4A 72              JNE >6A72
          6A74  4E 7C              JNE >6E7C
          6A76  4A 8E              JNE >6A8E -> Gets here through a "BL"
          *                                     called from >6424
          *
          6A78  51 5A              JNE >715A
          6A7A  4A 7A              JNE >6A7A
          6A7C  4F BA              JNE >6FBA
          6A7E  52 FD              JNE >72FD
          6A80  53 43              JNE >7343
          6A82  4C FD              JNE >6CFD
          6A84  4D 4E              JNE >6D4E
          6A86  4A 98              JNE >6A98
          6A88  4A A1              JNE >6AA1
          6A8A  4A 95              JNE >6A95
          6A8C  4A 8C              JNE >6A8C
          6A8E  BF 5E 03 7D        MOV >037D,>835E   -> GPL INPUT ENTRY POINT
          6A92  BD 2A 20           MOV >8320,>832A
          6A95  BE 63 FF           MOVB >FF,>8363
          6A98  86 A3 74           CLRB V>0374
          6A9B  BE 60 01           MOVB >01,>8360
          6A9E  BD 61 20           MOV >8320,>8361
          6AA1  86 00              CLRB >8300
          6AA3  86 64              CLRB >8364
          6AA5  BE 01 7E           MOVB >7E,>8301
          6AA8  C0 B0 61 01        SWAPB >8301,V>8361 -> Cursor blinking
          6AAC  86 79              CLRB >8379
          6AAE  03                 SCAN                -> SCAN Keyboard (>000E)
          6AAF  02 63              RND >63             -> Randomize up to 99
          6AB1  6A CC              JEQ >6ACC           -> Any key pressed?
          *                                               Yes, jump
          6AB3  90 00              INCB >8300
          6AB5  D6 75 FF           CB >FF,>8375
          6AB8  6A C5              JEQ >6AC5
          6ABA  CA 00 FE           SLB >FE,>8300
          6ABD  4A C5              JNE >6AC5
          6ABF  A6 00 1E           SB >1E,>8300
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          6AC2  05 6A CE           B >6ACE
          6AC5  C6 79 0E           SLEB >0E,>8379
          6AC8  4A AE              JNE >6AAE
          6ACA  4A A8              JNE >6AA8
          6ACC  86 00              CLRB >8300
          6ACE  D6 01 7E           CB >7E,>8301       -> Cursor in CPU RAM?
          6AD1  6A D7              JEQ >6AD7           -> Yes, jump
          6AD3  C0 B0 61 01        SWAPB >8301,V>8361 -> Cursor blinking
          6AD7  CA 75 20           SLB >20,>8375      -> FUNCTION key?
          6ADA  6B D0              JEQ >6BD0           -> No, jump
          6ADC  D6 75 02           CB >02,>8375       -> FCTN 4 Key? (CLEAR)
          6ADF  4A F4              JNE >6AF4           -> No, jump
          6AE1  B2 45 FE           ANDB >FE,>8345
          6AE4  8E 44              TESTB >8344
          6AE6  6D 4B              JEQ >6D4B
          6AE8  DA 45 40           SNCB >40,>8345
          6AEB  4A F4              JNE >6AF4
          6AED  BD A3 82 1E        MOV >831E,V>0382
          6AF1  05 A0 0E           B >A00E
          6AF4  D6 75 06           CB >06,>8375       -> FCTN 8 (REDO) key?
          6AF7  4B 2A              JNE >6B2A           -> No, jump
          6AF9  8E 44              TESTB >8344
          6AFB  4A A8              JNE >6AA8
          6AFD  B2 45 FE           ANDB >FE,>8345
          6B00  BF 20 03 02        MOV >0302,>8320
          6B04  0F 83              XMLLNK >83
          6B06  A7 20 00 20        S >0020,>8320
          6B0A  D5 20 A3 8C        C V>038C,>8320
          6B0E  4B 04              JNE >6B04
          6B10  BD 2A A3 8E        MOV V>038E,>832A
          6B14  BD 4A 2A           MOV >832A,>834A
          6B17  A5 4A 20           S >8320,>834A
          6B1A  6B 22              JEQ >6B22
          6B1C  34 4A B0 20 A8 C0  COPY V>08C0,V>8320,>834A
          6B22  BE 63 FF           MOVB >FF,>8363
          6B25  BD 61 20           MOV >8320,>8361
          6B28  4A A1              JNE >6AA1
          6B2A  D6 75 08           CB >08,>8375       -> FCTN S key?
          6B2D  6C E7              JEQ >6CE7           -> Yes, jump
          6B2F  D6 75 09           CB >09,>8375       -> FCTN D key?
          6B32  6C E3              JEQ >6CE3           -> Yes, jump
          6B34  D6 75 04           CB >04,>8375       -> FCTN 2 (INSERT) key?
          6B37  4B 3C              JNE >6B3C           -> No, jump
          6B39  BE 64 01           MOVB >01,>8364
          6B3C  D6 75 03           CB >03,>8375       -> FCTN 1 (DELETE) key?
          6B3F  4B 94              JNE >6B94           -> No, jump
          6B41  86 A3 74           CLRB V>0374
          6B44  86 60              CLRB >8360
          6B46  D5 2A 61           C >8361,>832A
          6B49  6B 8E              JEQ >6B8E
          6B4B  D6 B0 2A 7F        CB >7F,V>832A
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          6B4F  4B 53              JNE >6B53
          6B51  93 2A              DEC >832A
          6B53  BD 5C 2A           MOV >832A,>835C
          6B56  A5 5C 61           S >8361,>835C
          6B59  34 5C B0 61 E0 01 61 COPY V>0001(>8361),V>8361,>835C
          6B60  BD 5C 61           MOV >8361,>835C
          6B63  B2 5D FC           ANDB >FC,>835D
          6B66  B6 5D 1D           ORB >1D,>835D
          6B69  C9 5C 2A           SL >832A,>835C
          6B6C  6B 7A              JEQ >6B7A
          6B6E  C0 E0 04 5C B0 5C  SWAPB V>835C,V>0004(>835C)
          6B74  A3 5C 00 20        A >0020,>835C
          6B78  4B 69              JNE >6B69
          6B7A  93 2A              DEC >832A
          6B7C  D6 B0 2A 7F        CB >7F,V>832A
          6B80  4B 86              JNE >6B86
          6B82  A7 2A 00 04        S >0004,>832A
          6B86  D6 B0 2A 80        CB >80,V>832A
          6B8A  6A A3              JEQ >6AA3
          6B8C  91 2A              INC >832A
          6B8E  BE B0 2A 80        MOVB >80,V>832A
          6B92  4A A3              JNE >6AA3
          6B94  D6 75 07           CB >07,>8375       -> FCTN 3 (ERASE) key?
          6B97  4B B3              JNE >6BB3           -> No, jump
          6B99  86 A3 74           CLRB V>0374
          6B9C  D6 B0 2A 7F        CB >7F,V>832A
          6BA0  6B A6              JEQ >6BA6
          6BA2  BE B0 2A 80        MOVB >80,V>832A
          6BA6  93 2A              DEC >832A
          6BA8  C9 2A 20           SL >8320,>832A
          6BAB  6B 9C              JEQ >6B9C
          6BAD  91 2A              INC >832A
          6BAF  86 60              CLRB >8360
          6BB1  4A 9E              JNE >6A9E
          6BB3  D6 75 0D           CB >0D,>8375       -> ENTER Key?
          *                                               THIS IS WHAT WE WANT!
          6BB6  6B C2              JEQ >6BC2           -> Yes, jump
          6BB8  D6 75 0B           CB >0B,>8375       -> FCTN E Key?
          6BBB  6B C2              JEQ >6BC2           -> Yes, jump
          6BBD  D6 75 0A           CB >0A,>8375       -> FCTN X (DOWN) key?
          6BC0  4A A8              JNE >6AA8           -> No, jump back.
          *                                               No valid key has  been
          *                                               pressed.
          *                                               SCAN will restart
          6BC2  D5 2A 5E           C >835E,>832A    -> ENTER key entry point
          6BC5  4B CF              JNE >6BCF
          6BC7  D6 B0 2A 80        CB >80,V>832A     -> Is last char
          *                                               in string a Blank?
          6BCB  6B CF              JEQ >6BCF           -> Yes, ok
          6BCD  91 2A              INC >832A          -> Pointer to end of
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          *                                               string will go up to
          *                                               the last blank.
          6BCF  00                 RT                  -> GPL INPUT is over:

:+(1�%$6,&�%8,/'(5�7$.(6�&21752/

:KHQ�%$6,&�%8,/'(5�WDNHV�FRQWURO��DV�VDLG�DERYH��LW�LV�EHFDXVH�RI�DQ�,QWHUUXSW��$W�WKDW�WLPH��WKH�0LFUR
3URFHVVRU�KDV�MXV�H[HFXWHG�WKH�/,0,���LQVWUXFWLRQ�DW�!�����520��$W�WKH�HQG�RI�,QWHUUXSW��WKH�706�����
3URJUDP�&RXQWHU�ZLOO�EH�DW�!�����520��7KHUH�LW�ZLOO�UHVWDUW�H[HFXWLRQ�DQG�WKH�GHFRGLQJ�RI�WKH�QH[W�*3/
VRIWZDUH��EHJLQQLQJ�ZLWK� WKH� ILUVW�E\WH�RI� WKH�QH[W� LQVWUXFWLRQ��2Q� WKH�RWKHU�KDQG��XQWLO� HDFK�*3/
LQVWUXFWLRQ�KDV�QRW�EHHQ�IXOO\�H[HFXWHG��WKH�*3/�LQWHUSUHWHU�ZLOO�QRW�EH�DOORZHG�WR�JR�WR�!�����

7KHUHIRUH��ZH�FDQ�DVVXPH�WKDW�%$6,&�%8,/'(5�ZLOO�FRPH�LQWR�DFWLRQ�ZKHQ�WKH�*3/�LQVWUXFWLRQ�SRLQWHG
E\�!������*520�5HDG�$GGUHVV��KDV�127�EHHQ�H[HFXWHG�\HW��ZKLOH�WKH�SUHYLRXV�LV�)8//<�H[HFXWHG��7KLV
LV�YHU\�KDQG\��EHFDXVH�ZH�FDQ�PRGLI\�WKH�UHWXUQ�DGGUHVV�RI�*3/�ZLWKRXW�LQWHUIHULQJ�GDQJHURXVO\�ZLWK
FRPSOHWLRQ�RI�HDFK�*3/�LQVWUXFWLRQV�

8S�WR�D�FHUWDLQ�H[WHQW��DQG�SURYLGHG�ZH�NQRZ�ZKDW�ZH�DUH�GRLQJ��ZH�FDQ�VNLS�VRPH�*3/�LQVWUXFWLRQV��7KLV
LV�ZKDW�%$6,&�%8,/'(5�GRHV�EHIRUH�UHWXUQLQJ��LW�NQRZV�KDV�WR�JR�WR�WKH�(17(5�URXWLQH��!�%&�
*520���VR�LW�JRHV�GLUHFWO\�WKHUH��ZLWKRXW�OHWWLQJ�WKH�*3/�VRIWZDUH�GHFRGH�ZKDW�NH\�ZDV�SUHVVHG�E\�WKH
XVHU��,�KRSH�WKDW�WKLV�UHPDUN�ZLOO�EH�KDQG\�IRU�VRPH�RWKHU�XVHU�

*3/�(5525�+$1'/,1*

:KHQ�WKH�*3/�VRIWZDUH�LVVXHV�DQ�HUURU��EHFDXVH�RI�D�EDVLF�OLQH�WRR�ORQJ�RU�IRU�DQ\�RWKHU�UHDVRQ��WKLV�HUURU
LV�GHWHFWHG�E\�%$6,&�%8,/'(5�WKH�QH[W�WLPH�LW�WDNHV�FRQWURO��$V�D�PDWWHU�RI�IDFW��WKH�DGGUHVV�DW�!���(�
LQ�WKH�*3/�UHWXUQ�VWDFN��EHFRPHV�!�(�%��LQ�P\�$7$������([WHQGHG�%DVLF�&DUWULGJH��

:HOO��ZKHQ�WKLV�KDSSHQV��WKHQ�%$6,&�%8,/'(5�NQRZV�WKDW�DW�!�����WKHUH�LV�WKH�*520�DGGUHVV�RI�WKH
(UURU�0HVVDJH�WKDW�KDV�MXVW�EHHQ�LVVXHG��%$6,&�%8,/'(5�ZLOO�VDYH�WKLV�*520�DGGUHVV�LQ�LWV�(5525
67$&.��DORQJ�ZLWK�WKH�EDVLF�OLQH�QXPEHU�WKDW�GHWHUPLQHG�WKH�HUURU��$W�WKH�HQG�RI�%$6,&�%8,/'(5��DOO
WKHVH�*520�DGGUHVVHV�ZLOO�EH�XVHG�WR�SULQW�DOO�WKH�HUURU�PHVVDJHV�IRU�WKH�XVHU�EHQHILW�

%$6,&�%8,/'(5�6285&(�),/(6

7KH�VHFRQG�VLGH�RI�WKH�GLVNHWWH�FRQWDLQV�WKH�%$6,&�%8,/'(5�6285&(�),/(6��7KH�&23<�',5(&7,9(
LV�WKH�ILOH�%8,/'�6��,I�\RX�XVH�WKLV� ILOH�ZKHQ�DVVHPEOLQJ�� LW�ZLOO�FDOO�DOO� WKH�RWKHU�VRXUFH�ILOHV�� IURP
%8,/'�$�WKURXJK�%8,/'�(��WR�IRUP�WKH�REMHFW�ILOH�%8,/'�2��7KLV�ILOH�KDV�WR�EH�81&2035(66('��GR
QRW�XVH��&��RSWLRQ���VLQFH�LW�KDV�WR�EH�ORDGHG�E\�([WHQGHG�%DVLF�

7KH�VRXUFH�ILOHV�DUH�IXOO\�GRFXPHQWHG��(DFK�OLQH�KDV�LWV�RZQ�FRPPHQW��,W�KDV�EHHQ�D�JUHDW�HIIRUW��EXW�,
ZDQWHG�WR�PDNH�VXUH�DVVHPEO\�SURJUDPPHUV�FRXOG�SURILW�IURP�P\�ZRUN�

,I�\RX�PRGLI\�RU�LPSURYH�%$6,&�%8,/'(5��,�ZRXOG�EH�PRVW�JODG�LI�\RX�VHQW�PH�\RXU�RZQ�VRXUFH�ILOHV�
7KDQN�\RX�
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Disk 81. Contents of file BUILD-DOC6

%$6,&�%8,/'(5�:$55$17<

%$6,&�%8,/'(5�LV�GHOLYHUHG�RQ�D��$6�,6��EDVLV��,W�LV�QRW�VXUHO\�IUHH�IURP�GHIHFWV�DQG�LW�PLJKW�QRW�GR�ZKDW
\RX�H[SHFW�LW�WR�

+RZHYHU�

6XSSRVH�\RX�ILQG�DQ�DSSOLFDWLRQ�ZKHUH�%$6,&�%8,/'(5�ZLOO�QRW�EXLOG�D�EDVLF�SURJUDP�RXW�RI�\RXU
/,67),/(��6XSSRVH�DOVR�WKDW�LI�\RX�W\SHG�GLUHFWO\�WKH�FRQWHQW�RI�WKDW�/,67),/(�RQ�WKH�NH\ERDUG�ZLWK
WKH�([WHQGHG�%DVLF�0RGXOH�LQVHUWHG�\RX�ZRXOG�REWDLQ�D�FRUUHFW�H[WHQGHG�EDVLF�SURJUDP��2EYLRXVO\��LQ
WKLV�FDVH�%$6,&�%8,/'(5�GRHV�QRW�ZRUN�DV�LW�VKRXOG�

7KHQ��SOHDVH�GURS�PH�D�OLQH�

� 0DNH�VXUH�WR�HQFORVH�WKH�SRUWLRQ�RI�\RXU�/,67),/(��RQ�SDSHU��WKDW�KDV�JLYHQ�\RX�SUREOHPV�ZKHQ
DVVHPEOHG�E\�%$6,&�%8,/'(5�

� 3OHDVH�DGG�D�VKRUW�H[SODQDWLRQ�RI�WKH�IODZ�

� ,�ZLOO�VHH�WR�LW�DQG�IL[�WKH�%$6,&�%8,/'(5�LQWR�D�QHZ�YHUVLRQ�WKDW�ZLOO�WDNH�FDUH�RI�WKDW�IODZ�

� ,I�\RX�DGG�DQ�HPSW\�GLVNHWWH�DQG�HQRXJK�SRVWDJH���������WR�86�IURP�,WDO\��\RX�ZLOO�UHFHLYH�WKH
QHZ�YHUVLRQ��IUHH�RI�FKDUJH��RQ�WKH�GLVNHWWH�\RX�SURYLGHG��,Q�FDVH�\RX�VHQG�D�GLVNHWWH��SOHDVH�VDYH
WKH�/,67),/(�WR�LW�
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7$%/(�2)�&217(176

'LVNHWWH�&RQWHQW �
�)DLUZDUH�'RQDWLRQ �
+RZ�WR�3ULQW�WKH�,QVWUXFWLRQV �
3XUSRVH�RI�%$6,&�%8,/'(5 �
&RPSDWLELOLW\�:DUQLQJ �
+RZ�WR�XVH�%$6,&�%8,/'(5 �
'HIDXOWV �
&DOOLQJ�%$6,&�%8,/'(5�IURP�D�SURJUDP�EDVLF�OLQH �
:KHQ�%$6,&�%8,/'(5�VWDUWV �
:KHQ�%$6,&�%8,/'(5�HQGV �
7LPH�DQG�6SHHG�&RQVLGHUDWLRQV �
/RJLF�RI�%$6,&�%8,/'(5�LQ�SURFHVVLQJ�WKH�EDVLF�OLQHV �
,QVWUXFWLRQ�)RUPDW �
%$6/,675$��KRZ�WR�DGDSW�D�/,67),/(�WR�DQ�(GLWRU ��
+DOWLQJ�%DVLF�%XLOGHU��)&71�� ��
(UURUV�ZLWK�%$6,&�%8,/'(5 ��
&KHFNLQJ�LI�%$6,&�%8,/'(5�ZRUNV�SURSHUO\ ��
$�)DVW�/RDGHU��%8,/'�/2$' ��
$�6DPSOH�3URJUDP��)52**(5 ��
&RPPHQW�OLQHV�DQG�%$6,&�%8,/'(5 ��
$FNQRZOHGJPHQWV��;/$7(�DQG�-RKQ�)RUG ��

7KH�IROORZLQJ�VHFWLRQ�LV�UHVHUYHG�WR�$VVHPEO\�3URJUDPPHUV
3URJUDP�3KLORVRSK\ ��
([WHQGHG�%DVLF�*520�SDUWLDOO\�GLVDVVHPEOHG ��
:KHQ�%$6,&�%8,/'(5�WDNHV�FRQWURO ��
*3/�(UURU�+DQGOLQJ ��
%DVLF�%XLOGHU�6RXUFH�)LOHV ��

%DVLF�%XLOGHU�:DUUDQW\ ��
7DEOH�RI�&RQWHQWV ��
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Disk 81. Contents of file BUILD-DOCS

.IF DSK1.BUILD-DOC1

.IF DSK1.BUILD-DOC2

.IF DSK1.BUILD-DOC3

.IF DSK1.BUILD-DOC4

.IF DSK1.BUILD-DOC5

.IF DSK1.BUILD-DOC6
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Disk 81. Contents of file FROGGER/L

100 CALL CLEAR :: CALL SCREEN(12)
110 DISPLAY AT(10,6):"TI-99/4A FROGGER " :: DISPLAY AT(12,4):"EXTENDED BASIC REQ
UIRED"
111 DISPLAY AT(14,6):"JOYSTICKS REQUIRED"
114 FOR A=1 TO 800 :: NEXT A
120 DISPLAY AT(16,4):"program 1983 p.pheby"
121 FOR A=1 TO 800 :: NEXT A
125 CALL CLEAR :: DISPLAY AT(1,5):"   INSTRUCTIONS   " :: DISPLAY AT(13,1):"USE|
JOYSTICKS TO CROSS ROAD"
126 DISPLAY AT(15,1):"THEN USE FIRE BUTTON TO HOP LOGS"
127 DISPLAY AT(20,1):"*** AIM FOR REAR OF LOGS ***"
130 DISPLAY AT(22,7):"PRESS ANY KEY" :: CALL KEY(0,K,S):: IF S=0 THEN 130
135 CALL CLEAR :: CALL SCREEN(12):: DISPLAY AT(5,4):"PRESS KEY FOR SKILL LEVEL"
136 DISPLAY AT(7,4):"1 TO 4"
137 DISPLAY AT(9,4):"HIGHER NUMBERS GIVE FASTER  TRAFFIC AND LESS FROGS"
138 ACCEPT AT(7,12)SIZE(1)VALIDATE("1234"):SK$ :: SK=VAL(SK$)
140 CALL CLEAR :: CALL SCREEN(2):: SP=2+SK :: K=SK :: FRG=10-SK
150 CALL CHAR(112,"FFFFFFFFFFFFFFFF",113,"0000000000000000")
160 CALL CHAR(120,"00000 00000087F7C7F777F730000000000000000033FFFF7F3FF FF5200000
000")
170 CALL CHAR(124,"000000000080FF E7FFBFFF73000000000000E0202030FEE6FF66F65C00000
000")
180 CALL CH AR(128,"00000003075527233F070F 5F233F0100000000C0E0BBE4C4FCE0F0FAC4FC8
000")
190 CALL CHAR(132,"00 03075527233F0303030303031F1128 00C0E0AAE4C4FCC0C0C0C0C0C0F88
814")
200 CALL CHAR(136,"000000000202 436300000000000000000000000000 0080C00000000000000
000")
210 CALL CHAR(140,"0000002030383C1E1F0D0F 0B00000000000000040C1C3C78E0E0 E04000000
000")
220 CALL CHAR(95,"00FF00000000FF00")
230 CALL CHAR(96,"000000007077277F")
240 CALL CHAR(97,"7F27777000000000")
250 CALL CHAR(98,"000000000EEEE4FF")
260 CALL CHAR(99,"FFE4EE0E00000000")
270 CALL COLOR(1,2,1,0,6,1,8,8,1,9,8,1,11,6,2)
280 CALL HCHAR(12,1,95,32):: CALL HCHAR(23,1,95,32)
290 FOR D=3 TO 10 :: CALL HCHAR(D,1,112,32):: NEXT D
300 FOR A=3 TO 4 :: CALL COLOR(A,16,1):: NEXT A
310 CALL HCHAR(1,1,113,32):: CALL HCHAR(2,1,113,32):: CALL HCHAR(11,1,113,32)
320 FOR Q=2 TO 32 STEP 2 :: CALL HCHAR(17,Q,95):: NEXT Q
330 DISPLAY AT(1,12):FRG
340 CALL MAGNIFY(3)
350 CALL SPRITE(#1,128,4,178,100)
360 CALL SPRITE(#18,124,11,17,10,0,2*SP,#19,124,11,17,90,0,2*SP)
370 CALL SPRITE(#20,124,11,33,1,0,SP,#21,120,11,49,120,0,3*SP)
380 CALL SPRITE(#10,124,11,33,78,0,SP)
390 CALL SPRITE(#13,120,11,49,90,0,3*SP,#14,124,11,65,168,0,2*SP)
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400 CALL SPRITE(#2,99,12,97,150,0,5*SP)
410 CALL SPRITE(#3,99,10,113,100,0,6*SP,#6,99,14,113,50,0,6*SP)
420 CALL SPRITE(#4,99,5,161,20,0,-4*SP,#7,99,12,161,100,0,-4*SP)
430 CALL SPRITE(#5,99,12,145,100,0,-6*SP,#8,99,16,145,50,0,-6*SP)
440 CALL POSITION(#1,H,J):: IF H<=88 THEN CALL MOTION(#1,0,0):: CALL LOCATE(#1,8
1,J):: GOTO 580
450 CALL JOYST(1,X,Y):: IF X=0 AND Y=0 THEN CALL PATTERN(#1,128)ELSE CALL PATTER
N(#1,132)
460 CALL MOTION(#1,-ABS(Y*4),X*4)
470 CALL COINC(ALL,G):: IF G=0 THEN 440 ELSE 480
480 CALL SOUND(100,-5,1):: CALL MOTION(#1,0,0):: CALL COLOR(#1,9):: FOR G=1 TO
2
00 :: NEXT G
490 FRG=FRG-1 :: DISPLAY AT(1,12):FRG
500 IF FRG=0 THEN 510 ELSE 530
510 CALL DELSPRITE(ALL):: CALL CLEAR :: CALL COLOR(8,2,1):: CALL SCREEN(15):: DI
SPLAY AT(8,4):"NO FROGS LEFT TO PLAY AGAIN     PRESS Y/N"
520 CALL KEY(0,K,S):: IF S=0 THEN 520 ELSE IF K=121 THEN RUN 135 ELSE STOP
530 CALL LOCATE(#1,170,100):: CALL COLOR(#1,4):: GOTO 440
540 FRG=FRG+1 :: DISPLAY AT(1,12):FRG :: K=K+1 :: IF K=12 THEN 1000 ELSE SP=SP+1
550 CALL MO TION(#2,0,5*SP,#3,0,6*SP,#4,0,-4*SP,#6,0,6*SP,# 7,0,-4*SP,#5,0,-6*SP,#
8,0,-6*SP)
560 CALL MOTION(#10,0 ,SP,#13,0,3*SP,#14,0,2*SP,#18,0,2*SP,#19,0,2*SP ,#20,0,SP,#2
1,0,3*SP)
570 FOR G=1 TO 100 :: NEXT G :: CALL LOCATE(#1,170,100):: CALL COLOR(#1,4):: GOT
O 440
580 CALL POSITION(#1,H,J)
590 CALL KEY(1,K1,S1):: IF S1=0 THEN CALL PATTERN(#1,128):: GOTO 580 ELSE CALL
P
ATTERN(#1,132):: A=0
600 FL=0 :: H=H-16 :: CALL LOCATE(#1,H,J):: IF H=1 THEN CALL COLOR(#1,1):: GOTO|
540
610 CALL COINC(ALL,G):: IF G<>0 THEN 620 ELSE IF H=81 THEN FL=0 :: GOTO 580 ELSE
 FL=0 :: GOTO 480
620 IF FL=1 THEN 580
630 IF J+3*SP>256 THEN FL=0 :: GOTO 480
640 ON (H-1)/16 GOTO 650,660,670,680,650
650 A=2*SP :: CALL LOCATE(#1,H,J+SP):: CALL MOTION(#1,0,A):: FL=1 :: CALL SOUND(
10,3000,1):: GOTO 580
660 A=SP :: CALL LOCATE(#1,H,J+SP):: CALL MOTION(#1,0,A):: FL=1 :: CALL SOUND(10
,3000,1):: GOTO 580
670 A=3*SP :: CALL LOCATE(#1,H,J+SP):: CALL MOTION(#1,0,A):: FL=1 :: CALL SOUND(
10,3000,1):: GOTO 580
680 A=2*SP :: CALL LOCATE(#1,H,J+SP):: CALL MOTION(#1,0,A):: FL=1 :: CALL SOUND(
10,3000,1):: GOTO 580
1000 CALL CLEAR :: CALL CHARSET
1010 DISPLAY AT(2,1):"YOU HAVE COMPLETED ALL THE SCREENS"
1012 DISPLAY AT(4,1):"NOW TRY AGAIN BUT DON`T KILL ANY FROGS" :: RUN 135
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Disk 82. Textload/EA5Load

9HUVLRQ� $XWKRU��&XUWLV�3URYDQFH
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

7H[WORDG�LV�D�EDWFK�ORDGHU�IRU�XVH�LQ�([WHQGHG�%$6,&��DQG�($6/RDG�LV�D�YHU\�SRZHUIXO�SURJUDP�ORDGHU
IRU�([WHQGHG�%$6,&��&RPSOHWH�VRXUFH�FRGH�DQG�GRFXPHQWDWLRQ�IRU�ERWK�LQFOXGHG�

dskdir. v2.0. 12-dec-96
Disk name               = TEXTLOADER
Sectors total           = 360
Sectors used            = 304
Sectors available       = 54
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 AUTOEXEC      5 DIS/VAR 80   >022 004
002 >003 EA5LOAD       5 PROGRAM      >026 004
003 >004 EA5LOADSRC   36 DIS/VAR 80   >02a 035
004 >005 LOAD         13 PROGRAM      >04d 012
005 >006 TEXTLOAD/D   76 DIS/VAR 80   >059 075
006 >007 TEXTLOADER   13 PROGRAM      >0a4 012
007 >008 TEXTLOADS1  111 DIS/VAR 80   >0b0 110
008 >009 TEXTLOADS2   45 DIS/VAR 80   >11e 044



7(;$6�,167580(176
+20(�&20387(5

1168

Disk 82. Contents of file AUTOEXEC

REM THIS FILE IS CALLED     AUTOEXEC AND IS BEING LOADEDAUTOMATICALLY
REM YOUR BATCH FILE CAN     CONTAIN ANY COMMANDS        ALLOWABLE
FOR X=1 TO 10::CALL SOUND(1000,110,30)::NEXT X
100 DIM B$(140)::CALL CLEAR
110 PRINT "Would you like to print the documentation? (5 pages) Y"
120 CALL KEY(3,K,S)::ACCEPT AT(23,26)SIZE(-1)VALIDATE("YN"):A$
130 CALL CLEAR::IF A$="N" THEN GOTO 210
140 DISPLAY AT(10,2):"Enter printer name:"::ACCEPT A$::A$=A$&".LF"
150 OPEN #1:"DSK1.TEXTLOAD/D",INPUT::OPEN #2:A$,OUTPUT
160 FOR X=1 TO 140
170 IF EOF(1)THEN CLOSE #1::DONE=-1::GOTO 190
180 LINPUT #1:B$(X)::NEXT X
190 FOR Y=1 TO X-1::PRINT #2:B$(Y)::NEXT Y::IF NOT DONE THEN 160
200 CLOSE #2
210 DISPLAY AT(24,1)ERASE ALL:"Type CALL LINK(""HELP"")"
RUN
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Disk 82. Contents of file EA5LOADSRC

       AORG >FFE7->25D
       EVEN
       DEF  LOAD
LOAD
       CLR  R0
       LI   R1,1
       LI   R2,NAME
       BLWP @>2014       STRING REFERENCE
       MOVB @DRIVE,@CHRNUM    LOAD DRIVE NUMBER FOR DSKx.CHARA1
       MOVB @NAME,@>83E1
       A    R0,R2
       MOV  R2,@ENDCHR
       LI   R0,VDPDAT
       MOVB *R0+,*R15
       MOVB @DRIVE,R1
       MOVB *R0+,*R15
       AI   R1,->3000    REMOVE ASCII CODE FROM DRIVE NUMBER
       MOV  @>8370,R2
       MOVB R1,@>8C00
       AI   R2,->1000
       MOVB *R0+,*R15
       MOVB R2,@MAXSIZ
       MOVB *R0+,*R15
       MOVB @>83E5,@MAXSIZ+1
       MOVB R1,@>8C00
       LI   R1,>300
LOAD1
       MOVB *R0+,*R15
       CI   R0,VDPEND
       JLT  LOAD1
       MOVB *R0+,R2
LOAD2
       MOVB R2,@>8C00
       DEC  R1
       JGT  LOAD2
       MOVB *R0+,@>8C00
LOOP
       MOVB *R0+,R1
       MOVB *R0+,*R15
       SRA  R1,8
       MOVB *R0+,*R15
       MOVB *R0+,R2
LOAD4
       MOVB R2,@>8C00
       DEC  R1
       JGT  LOAD4
       LI   R1,47
LOAD5
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       MOVB *R0+,@>8C00
       DEC  R1
       JGT  LOAD5
       MOVB *R0+,*R15
       MOVB *R0+,R1
       MOVB *R0+,*R15
       MOVB *R0,R2
       SRA  R2,8
LOAD6
       MOVB R1,@>8C00
       DEC  R2
       JGT  LOAD6
       MOV  @UPPERC,@>834A
       BLWP @GPLLNK
       DATA >18
       MOV  @LOWERC,@>834A
       BLWP @GPLLNK
       DATA >4A
       MOV  @CHRPTR,@>8356
       BLWP @DSRLNK
       DATA 8
       LI   R0,>E081
       MOVB R0,*R15
       SWPB R0
       MOVB R0,*R15
       MOV  @POINTR,@>8356
       BLWP @DSRLNK
       DATA 8
       JNE  FILEOK
       BLWP @0
FILEOK
       MOVB @BUFFER+1,*R15
       LI   R1,>83E0+8   R4 OF GPL WORKSPACE
       MOVB @BUFFER,*R15
       LI   R2,6
FILE2
       MOVB @>8800,*R1+
       DEC  R2
       JGT  FILE2
       MOV  @START,@BRANCH
       JNE  FILE3
       MOV  R6,@START
       MOV  R6,@BRANCH
FILE3
       INC  R4           FLAG TO INDICATE LAST FILE
       JNE  FILE4
       MOV  @CONTIN,@BRANCH
FILE4
       MOV  R6,R0
       A    R5,R0
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       CI   R0,LOAD
       JL   FILE5
       DEC  R4
       JEQ  FILE5
       BLWP @0
FILE5
       LI   R0,MOVER
       LI   R1,>8300
       LI   R2,CONTIN-MOVER
FILE6
       MOV  *R0+,*R1+
       DECT R2
       JGT  FILE6
       B    @>8300
MOVER
       MOVB @>8800,*R6+
       DEC  R5
       JGT  MOVER
BRANCH EQU  $+2
       B    @0
CONTIN DATA MORFIL
MORFIL
       LI   R0,COLORS
       MOV  @ENDCHR,R1
       AB   @B01,*R1
       B    @LOOP
GPLWS  EQU  >83E0        GPL WORKSPACE
GR4    EQU  GPLWS+8      GPL WORKSPACE R4
GR6    EQU  GPLWS+12     GPL WORKSPACER6
STKPNT EQU  >8373        GPL STACK POINTER
LDGADD EQU  >60          LOAD AND EXECUTE GROM ADDRESS ENTRY POINT
XTAB27 EQU  >200E        LOW MEMORY XML TABLE LOCATION 27
GETSTK EQU  >166C

GPLLNK DATA GLNKWS       R7 SET UP BLWP VECTORS
       DATA GLINK1       R8

RTNAD  DATA XMLRTN       R9 ADDRESS WHERE GPL XML RETURNS TO US
GXMLAD DATA >176C        R10 GROM ADDRESS FOR GPL XML (0F 27 OPCODE)
       DATA >50          R11 INITIALIZED TO >50 WHERE PUTSTK ADDRESS RESIDES

GLNKWS EQU  $->18        GPLLNK'S WORKSPACE OF WHICH ONLY
       BSS  >08          REGISTERS R7 THROUGH R15 ARE USED

GLINK1 MOV  *R11,@GR4    PUT PUTSTK ADDRESS INTO R4 OF GPL WS
       MOV  *R14+,@GR6   PUT GPL ROUTINE ADDRESS IN R6 OF GPL WS
       MOV  @XTAB27,R12  SAVE THE VALUE AT >200E
       MOV  R9,@XTAB27   PUT XMLRTN ADDRESS INTO >200E
       LWPI GPLWS        LOAD GPL WS
       BL   *R4          SAVE THE CURRENT GROM ADDRESS ON STACK
       MOV  @GXMLAD,@>8302(R4) PUSH GPL XML ADDRESS ON STACK FOR GPL RETURN
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       INCT @STKPNT      ADJUST THE STACK POINTER
       B    @LDGADD      EXECUTE OUR GPL ROUTINE

XMLRTN MOV  @GETSTK,R4   GET GETSTK POINTER
       BL   *R4          RESTORE GROM ADDRESS OFF THE STACK
       LWPI GLNKWS       LOAD OUR WORKSPACE
       MOV  R12,@XTAB27  RESTORE >200E
       RTWP              ALL DONE - RETURN TO CALLER
PUTSTK EQU  >50          PUSH GROM ADD TO STACK POINTER
TYPE   EQU  >836D        DSRLNK TYPE BYTE FOR GPL DSRLNK
NAMLEN EQU >8356         DEVICE NAME LENGTH POINTER IN VDP PAB
VWA    EQU  >8C02        VDP WRITE ADDRESS LOCAION
VRD    EQU  >8800        VDP READ DATA BYTE LOCATION
GR4LB  EQU  >83E9        GPL WORKSPACE R4 LOWER BYTE
GSTAT  EQU  >837C        GPL STATUS BYTE LOCATION

DSRLNK DATA DSRWS,DLINK1 SET BLWP VECTORS

DSRWS  EQU  $            START OF DSRLNK WORKSPACE
DR3LB  EQU  $+7          R3 LOWER BYTE OF DSRLNK WORKSPACE
DLINK1 MOV  R12,R12      R0 HAVE WE ALREADY LOOKED UP THE LINK ADDRESS?
       JNE  DLINK3       R1 YES! SKIP THE LOOK UP ROUTINE

* THIS SECTION OF CODE IS ONLY EXECUTED ONCE TO FINE THE GROM ADDRESS FOR THE
*
* GPL DSRLNK - WHICH IS PLACED AT DSRADD AND R12 IS SET TO >2000 TO INDICATE 
*
* THAT THE ADDRESS IS FOUND AND TO BE USED AS A MASK FOR EQ & CND            
*

       LWPI GPLWS        R2,R3 ELSE LOAD GPL WORKSPACE
       MOV  @PUTSTK,R4   R4,R5 RESTORE CURRENT GROM ADDRESS ON THE STACK
       BL   *R4          R6
       LI   R4,>11       R7,R8 LOAD R4 WITH ADDRESS OF LINK ROUTINE VECTOR
       MOVB R4,@>402(R13)     R9,R10 SET UP GROM WITH ADDRESS FOR VECTOR
       JMP  DLINK2       R11 JUMP AROUND R12-R15
       DATA 0            R12 CONTAINS >2000 FLAG WHEN SET
       DATA 0,0,0        R13-R15 CONTAINS WS, PC, & ST FOR RTWP
DLINK2 MOVB @GR4LB,@>402(R13) FINISH SETTING UP GROM ADDRESS
       MOV  @GETSTK,R5   TAKE SOME TIME & SET UP GETSTK POINTER
       MOVB *R13,@DSRAD1 GET THE GPL DSR LINK VECTOR
       INCT @DSRADD      ADJUST IT TO GET PADT GPL FETCH INSTRUCTION
       BL   *R5          RESTORE THE GROM ADDRESS OFF THE STACK
       LWPI DSRWS        RELOAD DSRLNK WORKSPACE
       LI   R12,>2000    SET FLAG TO SIGNIFY DSRLNK ADDRESS IS SET
DLINK3 INC  R14          ADJUST R14 TO POINT TO CALLER'S DSR TYPE BYTE
       MOVB *R14+,@TYPE  MOVE IT INTO >836D FOR GPL DSRLNK
       MOV  @NAMLEN,R3   SAVE VDP ADDRESS OF NAME LENGTH
       AI   R3,-8        ADJUST IT TO POINT TO PAB FLAG BYTE
       BLWP @GPLLNK      EXECUTE DSR LINK
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DSRADD BYTE >03          HIGH BYTE OF GPL DSRLNK ADDRESS
DSRAD1 BYTE >00          LOWER BYTE OF GPL DSRLNK ADDRESS
****** ERROR CHECK
       MOVB @DR3LB,@VWA  SET UP LSB OF VDP ADD FOR ERROR FLAG
       MOVB R3,@VWA      SET MSB OF VDP ADD FOR ERROR FLAG
       SZCB R12,R15      VLEAR EQ BIT FOR ERROR REPORT
       MOVB @VRD,R3      GET PAB ERROR FLAG
       SRL  R3,5         ADJUST IT TO 0-7 ERROR CODE
       MOVB R3,*R13      PUT IT INTO CALLER'S R0 (MSB)
       JNE  SETEQ        IF IT NOT ZERO, SET EQ BIT
       COC  @GSTAT,R12   ELSE TEST CND BIT FOR LINK ERROR (00)
       JNE  DSREND       NO ERROR, JUST RETURN
SETEQ  SOCB R12,R15      ERROR SO SET CALLER'S EQ BIT
DSREND RTWP              ALL DONE - RETURN TO CALLER
START  DATA 0            STORES THE STARTING ADDRESS FOR THE PROGRAM
ENDCHR DATA 0            ADDRESS OF LAST CHARACTER WILL BE STORED HERE
CHRPTR DATA >3A9         POINTS TO LENGTH BYTE FOR DSKx.CHARA1
POINTR DATA >3A9+22      POINTS TO LENGTH BYTE FOR E/A #5 PROGRAM
UPPERC DATA >900
LOWERC DATA >B00
VDPDAT DATA >EB7E        LAST DRIVE ACCESSED ADDRESS (REVERSED) WITH WRITE BIT
       DATA >F57F        LAST DRIVE ACCESSED ADDRESS (REVERSED) WITH WRITE BIT
       DATA >A081        TURN OFF SCREEN
       DATA >0E83        DEFAULT FOR COLOR TABLE
       DATA >0184        PATTERN DEFINITION TABLE
       DATA >F587        WHITE ON BLUE FOR TEXT MODE
       DATA >0040        SCREEN START ADDRESS (REVERSED) WITH WRITE BIT
VDPEND BYTE >20          SPACE CHARACTER TO FILL THE SCREEN
       BYTE >D0          NO SPRITES IN THE BEGINNING
COLORS BYTE >20
       BYTE >80,>43,>F5
       BYTE 5,0,7,>FA,0,0,8,0,0,11   LOAD CHARA1 FROM SAME DRIVE INTO VDP >7FA
       TEXT 'DSK'
CHRNUM TEXT '1.CHARA1'
B01    BYTE 1
       BYTE >05,>00      LOAD OPCODE
BUFFER BYTE >10,>00      BUFFER ADDRESS
       BYTE 0,0          EXTRANEOUS
MAXSIZ BYTE >00,>00,>00  MAXIMUM BYTES TO BE LOADED - DEPENDS ON CALL FILES(X)
NAME   BYTE 15           MAXIMUM LENGTH
       TEXT 'DSK'
DRIVE  TEXT '1'
       BSS  11
       BYTE >F0,>FF,>48,8
       END
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Disk 82. Contents of file TEXTLOAD/D

7(;7/2$'(5�DQG�($�/2$'

E\�3$5$*21�&20387,1*
���&RQVWDQFH�6WUHHW
0HUULPDFN��1HZ�+DPSVKLUH������

3URJUDPV�DQG�GRFXPHQWDWLRQ�E\�&XUWLV�$ODQ�3URYDQFH

$�PLQLPXP�GRQDWLRQ�RI�������SXWV�\RX�RQ�RXU�OLVW�IRU�IXWXUH�UHOHDVHV�ZKLFK�LQFOXGH�D�)OLJKW�6LPXODWRU
DQG�D�WUXH�'26�

*(1(5,&

7(;7/2$'(5�LV�D�PDFKLQH� ODQJXDJH� URXWLQH�ZKLFK�UHDGV�D�WH[W� ILOH� �VXFK�DV�PLJKW�EH�FUHDWHG�E\
7,�:ULWHU�� DQG� ORDGV� HDFK� OLQH� LQWR� WKH� ([WHQGHG� %$6,&� FRPPDQG� LQWHUSUHWHU�� 7(;7/2$'(5
SUHSURFHVVHV�WKH�OLQHV�RI�WH[W�DQG�LJQRUHV�WKH�IROORZLQJ�

���/HDGLQJ�DQG�WUDLOLQJ�VSDFHV
���/LQHV�ZKRVH�ILUVW�QRQ�VSDFH�FKDUDFWHU�LV�D�UHPDUN����
���&DUULDJH�UHWXUQV�DQG�DQ\�FKDUDFWHUV�IROORZLQJ�WKHP
���7KH�7$%�UHFRUG�ZULWWHQ�WR�WH[W�ILOHV�E\�VRPH�HGLWRUV

$QRWKHU�VSHFLDO�FKDUDFWHU�LV�WKH�
UHTXLUHG�VSDFH
�FRGH�GHQRWHG�E\�
A
��7KLV�FRGH�LV�RQO\�DFWLYH�DW�WKH�HQG
RI�D�OLQH�DQG�VLJQDOV�WKH�ORDGHU�WKDW�D�VSDFH�VKRXOG�EH�ZULWWHQ�WKHUH��$Q\�SUHFHGLQJ�VSDFHV�ZLOO�DOVR�EH
ZULWWHQ��7KLV�IHDWXUH�LV�XVHIXO�IRU�HQVXULQJ�D�VSDFH�EHWZHHQ�WKH�ODVW�ZRUG�RI�D�OLQH�DQG�WKH�ILUVW�ZRUG�RI
WKH�QH[W�OLQH��7(;7/2$'(5�UXQV�XQWLO

�� \RX�SUHVV�WKH�&/($5�NH\��)&71����
�� WKHUH�DUH�QR�PRUH�OLQHV�RI�WH[W�RU
�� WKH�ILUVW�WKUHH�QRQ�VSDFH�FKDUDFWHUV�LQ�D�OLQH�DUH�581�RU�2/'��7KUHH�RSWLRQV�OHW�\RX�VHOHFW

EHWZHHQ�EDWFK�ILOHV��ORDGLQJ�D�QHZ�SURJUDP�IURP�WH[W��RU�PHUJLQJ�SURJUDP�OLQHV�LQWR�DQ�H[LVWLQJ
SURJUDP��7ZR�RWKHU�URXWLQHV�SURYLGH�D�KHOS�PHQX�DQG�OHW�\RX�FRQWLQXH�SURFHVVLQJ�LI�\RX�KDOWHG
H[HFXWLRQ�ZLWK�WKH�&/($5�NH\��)&71����

0LQLPXP�UHTXLUHPHQWV�LQFOXGH�DQ�([WHQGHG�%$6,&�PRGXOH�DQG�PHPRU\�H[SDQVLRQ��$Q\�GLVSOD\��YDULDEOH
���ILOHV�³�VXFK�DV�GLVN�ILOHV�DQG�56����3,2�ILOHV�³�PD\�EH�ORDGHG�

&RPSDWLELOLW\�ZLWK�0\DUF�DQG�1HZ�+RUL]RQ�5$0�GLVNV�KDV�EHHQ�FKHFNHG�
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7KLV�SURJUDP�WDSV�GLUHFWO\�LQWR�FHUWDLQ�DUHDV�RI�WKH�([WHQGHG�%$6,&�PRGXOH�DQG�PD\�WKHUHIRUH�QRW�ZRUN
ZLWK�\RXU�SDUWLFXODU�PRGXOH��,W�GRHV�ZRUN�ZHOO�ZLWK�7,
V�([WHQGHG�%$6,&�YHUVLRQ�����DQG�0,&523$/
V
([WHQGHG�%$6,&�YHUVLRQ������,I�WKLV�SURJUDP�GRHVQ
W�ZRUN�ZLWK�\RXU�PRGXOH��SOHDVH�FRQWDFW�3DUDJRQ
&RPSXWLQJ�DW�WKH�DERYH�DGGUHVV�DQG�ZH�ZLOO�GHYHORS�D�YHUVLRQ�IRU�\RX�DW�QR�FKDUJH�

),/(6�21�7+,6�',6.�

$872(;(& EDWFK�ILOH�UXQ�ZLWK�/2$'
($�/2$' ORDGV�($���ILOHV�LQ�([WHQGHG�%$6,&
($�/2$'65& VRXUFH�FRGH�IRU�($�/2$'
/2$' FRS\�RI�7(;7/2$'(5�VHW�XS�WR�ORDG�$872(;(&
7(;7/2$'�' WKLV�GRFXPHQWDWLRQ
7(;7/2$'(5 WKH�7(;7/2$'(5�SURJUDP

5287,1(6

&$//�/,1.��%$7&+��GVN��QDPH�

%$7&+�RSHQV�WKH�ILOH�VSHFLILHG�DQG�UHDGV�WKH�HQWLUH�ILOH�LQWR�PHPRU\��$Q\�SURJUDP�DOUHDG\�LQ�PHPRU\
LV�GLVFDUGHG��&RQWURO�LV�WKHQ�SDVVHG�EDFN�WR�WKH�([WHQGHG�%$6,&�FRPPDQG�LQWHUSUHWHU��$W�WKLV�SRLQW��HDFK
OLQH�RI�WH[W�IURP�\RXU�WH[W�ILOH�ZLOO�EH�ZULWWHQ�WR�WKH�FRPPDQG�OLQH�RQH�DW�D�WLPH��%DWFK�ILOHV�DUH�XVHIXO�IRU
LQLWLDOL]LQJ�\RXU�V\VWHP�XSRQ�SRZHUXS��RU�FRQILJXULQJ�\RXU�V\VWHP�WR�UXQ�D�SDUWLFXODU�SURJUDP��)RU
H[DPSOH��LI�\RX�RZQ�D�0\DUF�RU�)RXQGDWLRQ�5$0�GLVN��\RX�FRXOG�XVH�D�EDWFK�ILOH�WR�LQLWLDOL]H�WKH�GLVN
EHIRUH�ORDGLQJ�DQG�UXQQLQJ�DQRWKHU�SURJUDP��$�EDWFK�ILOH�IRU�WKH�0\DUF����.�5$0�GLVN�PLJKW�ORRN�OLNH
WKLV�

&$//�3$57������
&$//�(0'.���
581��'6.��6(&21'/2$'�

,I�\RX�KDYH�D�SURJUDP�ZKLFK�UHTXLUHV�PRUH�VWULQJ�VSDFH�WKDQ�LV�QRUPDOO\�DYDLODEOH�LQ�9'3�5$0��\RX�PD\
KDYH�WR�GR�D�&$//�),/(6���HWF��$�EDWFK�ILOH�FDQ�GR�WKLV�IRU�\RX�

&$//�),/(6���
1(:
581��'6.��%,*352*5$0�

:LWK�WKH�H[FHSWLRQ�RI�UHPDUNV�EHJLQQLQJ�ZLWK�
�
��DQ\WKLQJ�\RX�FDQ�W\SH�LQ�WKH�FRPPDQG�OLQH�FDQ�EH�SXW
LQ�D�EDWFK�ILOH�DQG�EH�ORDGHG�IRU�\RX�

<RX�PD\�OLQN�WR�%$7&+�IURP�WKH�FRPPDQG�PRGH�RU�IURP�ZLWKLQ�D�SURJUDP��7KH�/2$'�SURJUDP�LV
QRWKLQJ�PRUH�WKDQ�7(;7/2$'(5�FRQILJXUHG�WR�ORDG�D�EDWFK�ILOH�FDOOHG�$872(;(&�
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&$//�/,1.��2/'��GVN��QDPH�

2/'�RSHUDWHV�LGHQWLFDOO\�WR�%$7&+�ZLWK�RQH�PDMRU�H[FHSWLRQ��OLQHV�DUH�QRW�QHFHVVDULO\�ZULWWHQ�RQH�DW
D�WLPH��$�VSHFLDO�IHDWXUH�RI�2/'�LV�WKH�DELOLW\�WR�WHOO�ZKHQ�D�QHZ�SURJUDP�OLQH�VWDUWV��,W�GRHV�WKLV�E\
ORRNLQJ�IRU�DQ�LQWHJHU�QXPEHU�IURP���WR��������VHSDUDWHG�IURP�WKH�UHVW�RI�WKH�WH[W�E\�DW�OHDVW�RQH�VSDFH�
)RU�H[DPSOH��WKH�IROORZLQJ�OLQHV�ZRXOG�DOO�EH�FRQVLGHUHG�DV�WKH�VWDUW�RI�D�SURJUDP�OLQH�

1 !This is a program line.
31555 PRINT "So is this!"
28 FOR X=1 TO 10::

$OO�WKUHH�H[DPSOHV�DUH�LQGHHG�YDOLG�SURJUDP�OLQH�VWDUWV��+RZHYHU��WKH�WKLUG�H[DPSOH�ZRXOG�QHHG�DW�OHDVW
RQH�DGGLWLRQDO�OLQH�WR�ILQLVK�LW���RU�HOVH�WKH�FRORQV������GHOHWHG�

,I�QR�QXPEHU�RU�DQ�LQYDOLG�QXPEHU�LV�HQFRXQWHUHG��WKDW�OLQH�RI�WH[W�ZLOO�EH�DGGHG�WR�WKH�SUHYLRXV�OLQH
EHIRUH�EHLQJ�ZULWWHQ�WR�WKH�VFUHHQ��7KLV�IHDWXUH�OHWV�\RX�GHYHORS�SURJUDPV�ZLWK�LQGHQWDWLRQV�RU�PXOWL�OLQH
VWDWHPHQWV��&RPSDUH�WKH�
UHDGDELOLW\
�RI�WKLV�VKRUW�SURJUDP�LQ�LWV�OLVWHG�IRUP��DQG�LWV�LPSURYHG�IRUP��QH[W
SDJH��

100 DISPLAY AT(2,1)ERASE ALL:"NAME OF ORIGINAL 80 COLUMN
LISTING?" :: ACCEPT AT (3,10)BEEP:OLD$
110 DISPLAY AT(5,1):"NAME OF NEW 28 COLUMN LISTING?" ::
ACCEPT AT(6,10)BEEP:NEW$
120 OPEN #1:OLD$,INPUT :: OPEN #2:NEW$
130 PRINT #2:CHR$(27);"G";CHR$(27);"N";CHR$(6);CHR$(15)
140 IF EOF(1)THEN 210
150 LINPUT #1:A$
160 ON ERROR 170 :: A=VAL(SEG$(A$,1,POS(A$," ",1))):: IF
T$<>"" THEN 190 ELSE 180
170 RETURN 180
180 T$=T$&A$ :: IF LEN(A$)=80 THEN 140 ELSE A$=""
190 IF LEN(T$)THEN PRINT #2:CHR$(14);TAB(2);SEG$(T$,1,28)::
T$=SEG$(T$,29,255):: GOTO 190
200 IF A$<>"" THEN 180 ELSE 140
210 CLOSE #1 :: PRINT #2:CHR$(27);"O";CHR$(12):: CLOSE #2

7KH�VDPH�SURJUDP�LQGHQWHG�DQG�EURNHQ�

100 DISPLAY AT(2,1)ERASE ALL:
"NAME OF ORIGINAL 80 COLUMN LISTING?" ::
ACCEPT AT (3,10)BEEP:OLD$
110 DISPLAY AT(5,1):
"NAME OF NEW 28 COLUMN LISTING?" ::
ACCEPT AT(6,10)BEEP:NEW$
120 OPEN #1:OLD$,INPUT ::
OPEN #2:NEW$
130 PRINT #2:CHR$(27);"G";CHR$(27);"N";CHR$(6);CHR$(15)
140 IF EOF(1)THEN 210
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150 LINPUT #1:A$
160 ON ERROR 170 ::
A=VAL(SEG$(A$,1,POS(A$," ",1)))::
IF T$<>""
THEN 190
ELSE 180
170 RETURN 180
180 T$=T$&A$ ::
IF LEN(A$)=80
THEN 140
ELSE A$=""
190 IF LEN(T$)
THEN PRINT #2:CHR$(14);TAB(2);SEG$(T$,1,28)::
T$=SEG$(T$,29,255)::
GOTO 190
200 IF A$<>""
THEN 180
ELSE 140
210 CLOSE #1 ::
PRINT #2:CHR$(27);"O";CHR$(12)::
CLOSE #2

,PDJLQH�KRZ�LQGHQWLQJ�)25�1(;7�ORRSV�FRXOG�LPSURYH�\RXU�SURJUDPV�

100 FOR X=1 TO 10 :: A(X)=0 :: FOR Y=1 TO 10
110 B(X,Y)=0 :: C$(X,Y)="" :: FOR Z=1 TO 10
120 D(X,Y,Z)=0 :: NEXT Z :: CALL SCREEN((X+Y)/2) :: NEXT Y
130 NEXT X :: !JUST AN EXAMPLE - THIS IS A NONSENSE PROGRAM

&RPSDUHG�WR�WKLV��!

100 FOR X=1 TO 10 ::
A(X)=0 ::
FOR Y=1 TO 10
110 B(X,Y)=0 ::
C$(X,Y)="" ::
FOR Z=1 TO 10
120 D(X,Y,Z)=0 ::
NEXT Z ::
CALL SCREEN((X+Y)/2) ::
NEXT Y
130 NEXT X ::
!JUST AN EXAMPLE - THIS IS A NONSENSE PROGRAM

<RX�PD\�DOVR�LQGHQW�OLQH�QXPEHUV�

100 FOR X=1 TO 10 ::
A(X)=0 ::
FOR Y=1 TO 10
110 B(X,Y)=0 ::
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C$(X,Y)="" ::
FOR Z=1 TO 10
120 D(X,Y,Z)=0 ::
NEXT Z ::
CALL SCREEN((X+Y)/2) ::
NEXT Y
130 NEXT X ::
!JUST AN EXAMPLE - THIS IS A NONSENSE PROGRAM

1RWH�WKDW�WKH�ODVW�OLQH�ZRXOG�QRW�EH�ZULWWHQ�WR�\RXU�SURJUDP�EHFDXVH�WKH�ILUVW�QRQ�VSDFH�FKDUDFWHU�LV�D
UHPDUN�����

&$//�/,1.��0(5*(��GVN��QDPH�

7KLV�IXQFWLRQV�LGHQWLFDOO\�WR�WKH�2/'�URXWLQH�GHVFULEHG�DERYH��H[FHSW�WKDW�DQ\�SURJUDP�FXUUHQWO\�LQ
PHPRU\�LV�UHWDLQHG��7KLV�URXWLQH�ZLOO�PHUJH�SURJUDP�OLQHV�LQWR�\RXU�DOUHDG\�H[LVWLQJ�SURJUDP�

&$//�/,1.��+(/3��

7KLV�URXWLQH�SULQWV�D�KHOS�VFUHHQ�ZKLFK�VKRZV�WKH�RWKHU�IRXU�OLQNV�DQG�EULHIO\�GHVFULEHV�HDFK�RI�WKHP��<RX
PD\�OLQN�WR�+(/3�IURP�WKH�FRPPDQG�OLQH�RU�IURP�LQVLGH�D�SURJUDP�

&$//�/,1.��&217��

,I�\RX�SUHVV�WKH�&/($5�NH\��)&71����WH[W�ORDGLQJ�ZLOO�KDOW��7R�UHVXPH��W\SH�&$//�/,1.��&217���DQG
HQWHU�

:$51,1*��,I�\RX�KDYH�PRGLILHG�WKH�SURJUDP�LQ�PHPRU\��SURFHVVLQJ�PD\�QRW�FRQWLQXH�

,I�\RX�KDYH�QRW�PRGLILHG�WKH�SURJUDP�DQG�WKHUH�DUH�OLQHV�UHPDLQLQJ�WR�EH�ORDGHG��SURFHVVLQJ�ZLOO�UHVXPH�
,I�WKHUH�DUH�QR�PRUH�OLQHV��RU�\RX�KDYH�FKDQJHG�WKH�VL]H�RI�WKH�H[LVWLQJ�SURJUDP��WKHQ�\RX�ZLOO�EH�UHWXUQHG
WR�WKH�FRPPDQG�OLQH��([WHQGHG�%$6,&�PRQLWRU��

(5525�+$1'/,1*

,I�DQ�HUURU�RFFXUV�ZKLOH�RSHQLQJ�D�ILOH�RU�UHDGLQJ�WH[W�IURP�LW��7(;7�/2$'(5�ZLOO�

�� +DOW�WKH�RSHUDWLRQ�DQG�FORVH�WKH�ILOH
�� &OHDU�WKH�VFUHHQ
�� 'LVSOD\�DQ�DSSURSULDWH�ZDUQLQJ�PHVVDJH�DQG
�� 5HWXUQ�FRQWURO�WR�WKH�([WHQGHG�%$6,&�LQWHUSUHWHU
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,I�\RX�DFFLGHQWDOO\�VSHFLILHG�56����RU�3,2�DQG�WKHUH�LV�QR�ILOH�EHLQJ�LQSXW��\RXU�V\VWHP�PD\�DSSHDU�WR�EH
ORFNHG�XS��3UHVV�&/($5��)&71����DQG�\RX�VKRXOG�JHW�WKH�
%$'�'(9,&(�1$0(
�HUURU��<RX�PD\�WU\�DJDLQ
ZLWK�WKH�FRUUHFW�QDPH�

($�/2$'

7KLV�SURJUDP�ORDGV�($�RSWLRQ���ILOHV�IURP�([WHQGHG�%$6,&��($�/2$'�GRHV�IRXU�WKLQJV�PRVW�RWKHU
ORDGHUV�GRQ
W�����LW�ORDGV�WKH�FRPSOHWH�FKDUDFWHU�VHW�SOXV�WKH�FXUVRU�����LW�WKHQ�ORRNV�IRU�D�&+$5$��ILOH��,I
&+$5$��H[LVWV��LW�ZLOO�EH�ORDGHG�QH[W�����7KH�GLVN�QXPEHU�LV�VWRUHG�LQ�WZR�GLIIHUHQW�9'3�DGGUHVVHV�WR
FRPSHQVDWH�IRU�WKRVH�FDUGV�WKDW�GRQ
W�DFW�OLNH�WKH�ROG�7,�FRQWUROOHU�����%HVW�RI�DOO��LW�FDQ�ORDG�SURJUDPV
DQ\ZKHUH�LQ�PHPRU\�³�HYHQ�RYHU�LWVHOI��7KH�VHFRQG�OLQH�RI�($�/2$'�FRQWDLQV�D�VDPSOH�OLQN��<RX�PD\
PRGLI\�WKLV�WR�ORDG�DQ\�SURJUDP�\RX�ZLVK�

3DUDJRQ�&RPSXWLQJ�LV�D�UHJLVWHUHG�QRQ�SURILW�FRUSRUDWLRQ�LQ�WKH�VWDWH�RI�1HZ�+DPSVKLUH��2XU�FKDUWHU
LV�WR�SURYLGH�SURJUDPV��HGXFDWLRQ��DQG�DVVLVWDQFH�WR�RZQHUV�RI�WKH�7,�����$�FRPSXWHU��<RXU�GRQDWLRQV
KHOS�XV�SXUFKDVH�WKH�HTXLSPHQW�ZH�QHHG�WR�GHYHORS�IOLJKW�VLPXODWRUV��'26
V��HWF��7KDQN�\RX�IRU�\RXU
FRQWULEXWLRQ�
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Disk 82. Contents of file TEXTLOADS1

LINNUM EQU  7            LINE NUMBER CALCULATED DURING OLD AND MERGE
NEXTLN EQU  8            ADDRESS OF START OF NEXT LINE READ INTO CPU
NEXTAD EQU  9            POINTS TO NEXT ADDRESS IN LIST OF LINES LOADED TO CPU
VDPRD  EQU  13           VDP READ DATA ADDRESS STORED HERE
VDPWD  EQU  14           VDP WRITE DATA ADDRESS STORED HERE
VDPWA  EQU  15           VDP WRITE ADDRESS ADDRESS  STORED HERE
STRREF EQU  >2014        USED TO GET DEVICE.FILENAME FROM XBASIC
XMLLNK EQU  >2018        USED FOR GET STRING SPACE ROUTINE
*
LOWER  EQU  >6AA8        LOWER ADDRESS OF ACCEPT GROM ROUTINE
UPPER  EQU  >6BB6        UPPER ADDRESS OF ACCEPT GROM ROUTINE
CONTIN EQU  >6BCF        CONTINUE AFTER ACCEPT IS COMPLETED
*
MYWSP  BSS  32           SELF EXPLANATORY
R0LB   EQU  MYWSP+1      LOWER BYTE OF THIS REGISTER
R1LB   EQU  MYWSP+3      LOWER BYTE OF THIS REGISTER
R2LB   EQU  MYWSP+5      LOWER BYTE OF THIS REGISTER
LINCNT DATA 0            TRACKS THE NUMBER OF LINES TO LOAD
BATCHF DATA 0            FLAG TO INDICATE  WHETHER  PROGRAM OR  BATCH FILE
HOOKAD DATA HOOK         ADDRESS WHERE HOOK ROUTINE RESIDES
D28    DATA 28           28 CHARACTERS PER PRINTED LINE
POINTR DATA 0            POINTER TO FILE NAME LENGTH BYTE IN PAB
TEN    DATA 10           USED TO MULTIPLY LINE NUMBERS: CONVERT FROM INT TO STR
MERGEF
MORFIL DATA 0            IF MORE FILES, THEN THIS WILL BE ZERO
MOR2DO DATA 0
BRKCHK DATA 0            STORES THE LAST FREE SPACE POINTER DURING A BREAK
COUNT  BYTE 80           COUNT OF BYTES ACTUALLY READ GOES HERE
EDGE   BYTE >7F          EDGE CHARACTER WITH OFFSET ADDED
TABREC
SPACE  BYTE >80          SPACE CHARACTER WITH OFFSET ADDED (START OF TAB RECORD)
REQSPC BYTE >BE          REQUIRED SPACE CHARACTER (^) PLUS OFFSET
REMARK BYTE >81          REMARK (!) CHARACTER WITH OFFSET ADDED
ZERO   BYTE >90          ASCII FOR ZERO "      "     "      "
NINE   BYTE >99          ASCII FOR NINE "      "     "      "
D8     BYTE 8            USED FOR DSRLNK
H7E    BYTE >7E          CHECKS FOR THE CURSOR
HFE    BYTE >FE          USED TO STRIP RESET ALL BUT THE LAST BIT OF A BYTE
STATUS BYTE 9            STATUS OPCODE FOR FILE CHECKING
CR     BYTE >6D          CARRIAGE RETURN PLUS OFFSET
ENTER  BYTE 13           ENTER (ASCII CODE)
B01    BYTE 1            USED TO CHECK FOR 'CLOSE' OPERATIONS
B09    BYTE 9            USED TO CJECK FOR 'STATUS' OPERATIONS
       EVEN
*************** ***************************** ************************************
* HOOK: CHECKS INTERPRETER FOR START OF  INPUT ROUTINE.  WRITES LINE TO SCREEN
*
*       AND RETURNS TO INTERPRETER.  AFTER LAST LINE IS WRI TTEN, H OOK ADDRESS
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*
*       IS CLEARED TO PREVENT FURTHER INTERRUPTS                             
*
********** ************************************************** ********************
HOOK
       MOVB @2(R13),R8   HIGH BYTE OF CURRENT GPL ADDRESS - CHECKING FOR INPUT
       NOP
       MOVB @2(R13),@>83F1  R8 LOWER BYTE
       DEC  R8           RESTORE TO CORRECT VALUE
       CI   R8,LOWER     ARE WE PAST THE COMMAND LINE'S LOWER BOUNDARY?
       JLT  RTURNZ       NO, WE AREN'T DOING THE COMMAND LINE YET
       CI   R8,UPPER     ARE WE PAST THE COMMAND LINE'S UPPER BOUNDARY?
       JGT  RTURNZ       YES, WE'RE NOT DOING THE COMMAND LINE AT THIS POINT
DOIT
       MOV  R11,@LINKRT  SAVE THE RETURN ADDRESS
       BL   @>20         CHECK FOR THE CLEAR KEY
       JNE  DOIT1        WAN'T PRESSED, SO LOAD THE NEXT LINE
       MOV  @>8330,@BRKCHK    SAVE THE CURRENT END OF LINE NUMBER TABLE
       CLR  @>83C4       CLEAR OUT THE HOOK ADDRESS
       JMP  LINKRT-2     SKIP THIS PART
DOIT1
       LWPI MYWSP        DON'T USE GPL WORKSPACE
       BL   @TOSCRN      MOVE TEXT TO SCREEN
NEXT
       LWPI >83E0        RESTORE GPL WORKSPACE
       LI   R8,CONTIN    PREPARE TO SET GPL ADDRESS AT END OF INPUT ROUTINE
LINKRT EQU  $+2
       LI   R11,0        WILL BE REPLACED BY REAL RETURN ADDRESS
RTURNZ
       MOVB R8,@>402(R13)     FOOL GPL ADDRESS TO THINK ROUTINE IS OVER
       MOVB @>83F1,@>402(R13)  "    "     "     "   "      "    "    "
       RT                RETURN TO INTERRUPT
****** ***************************** *********************************************
* HELP:   PRINTS THE HELP SCREEN                                             
*
* CONT:   CONTINUES TEXT LOADER AFTER BREAK IN PROGRAM                       
*
* BATCH:  HANDLES ONLY ONE LINE AT A TIME - OTHERWISE SAME AS OLD            
*
* MERGE:  DOESN'T ERASE PROGRAM ALREADY LOADED INTO MEMORY                   
*
* OLD:    RESETS LINE NUMBER POINTERS AND BEGINS GENERIC PROCESS OF LOADING  
*
* CONTRT: RES ERVES EIGHT BYTES SO ADDRESS STACK DOESN'T RUN OVER DEFINTIONS  
*
******************************* ***************************** ********************
       DEF  HELP,CONT,BATCH,MERGE,OLD,CONTRT
CONT
       MOV  @LINCNT,R0   GET COUNT OF NUMBER OF LINES REMAINING
       JLT  CONTRT       NO LINES LEFT, SO RETURN TO INTERPRETER
       JEQ  CONTRT       NO LINES LEFT, SO RETURN TO INTERPRETER
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       C    @>8330,@BRKCHK    HAVE ANY LINES BEEN CHANGED SINCE THE BREAK?
       JNE  CONTRT       YES, DON'T CONTINUE. LINES MAY HAVE BEEN MESSED UP
       MOV  @HOOKAD,@>83C4    RESTORE HOOK ADDRESS TO PREPARE FOR NEXT INTERRUPT
CONTRT
       RT                RETURN TO PROGRAM/INTERPRETER
*********************** ************************************************** *******
HELP
       LI   R0,>0040     SCREEN STARTING ADDRESS - BYTES REVERSED, WRITE BIT SET
       MOV  R0,R1        MAKE A COPY OF USE LATER
       MOV  R0,R2        MAKE A COPY OF USE LATER
       MOVB R0,*R15      WRITE LOWER BYTE
       SWPB R0           POSITION AND DELAY
       MOVB R0,*R15      WRITE HIGH BYTE
       SLA  R0,1         MAKE R0=>80 WHICH IS SPACE CHARACTER WITH OFFSET
HELP1
       MOVB R0,@>8C00    WRITE SPACE CHARACTERS TO THE SCREEN
       DEC  R1           ONLY NEED TO CLEAR THE TOP TWO LINES AT THIS POINT
       JGT  HELP1
       LI   R1,HELPTX    CPU ADDRESS OF HELP TEXT
HELP2
       MOVB *R1+,@>8C00  MOVE TEXT TO SCREEN - OFFSET HAS BEEN ADDED BY SETUP
       CI   R1,ENDTXT    DON'T COUNT EACH BYTE, LOOK FOR THE END OF THE TEXT
       JLT  HELP2
HELP3
       MOVB R0,@>8C00    START CLEARING WITH SPACES AGAIN
       DECT R2           ONLY NEED TO CLEAR THE LAST TWO LINES THIS TIME
       JGT  HELP3
       RT                ALL DONE
****************** ************************************************** ************
BATCH
       SETO @BATCHF      BATCHF WILL END UP EQUAL TO ZERO IF YOU LINK HERE
       JMP  OLD          SKIP THE MERGE PART - WE WANT TO RESET THE POINTERS
MERGE
       SETO @MERGEF      FLAG TO INDICATE THAT THIS IS NOT AN 'OLD'
OLD
       MOV  R11,@BATCRT  SAVE RETURN ADDRESS
       MOVB @2(R13),@GPL SAVE GPL ADDRESS IN CASE RS232 HAS BEEN CALLED
       MOVB @2(R13),@GPL+1 "   "     "     "   "    "    "    "     "
       DEC  @GPL         RESTORE ADDRESS TO PROPER VALUE
       LWPI MYWSP        GO TO MY WORKSPACE
       INC  @BATCHF      THIS WON'T BE ZERO UNLESS WE LINKED TO BATCH
       INC  @MERGEF      DID WE LINK TO A MERGE FILE?
       JEQ  LOADIT       YES, SO SKIP THIS PART
       MOV  @>8384,@>8330     RESET LINE POINTER TABLES
       MOV  @>8384,@>8332     RESET LINE POINTER TABLES
LOADIT
       CLR  @LINCNT      SO FAR, NO LINES TO LOAD
       LI   NEXTAD,DONE  START OF ADDRESS STACK FOR TEXT LINE POINTERS
       MOV  @>8330,NEXTLN  ADDRESS OF LAST FREE SPACE IN HIGH MEMORY
       AI   NEXTLN,-256  BREATHING ROOM FOR LINES WITH COMMENTS
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       LI   VDPRD,>8800  VDP READ DATA ADDRESS IN MEMORY MAP
       LI   VDPWD,>8C00  VDP WRITE DATA ADDRESS IN MEMORY MAP
       LI   VDPWA,>8C02  VDP WRITE ADDRESS ADDRESS IN MEMORY MAP
       CLR  R0           NOT LOOKING FOR AN ARRAY ELEMENT
       LI   R1,1         FIRST PARAMETER
       LI   R2,FILNAM    PLACE WHERE NAME WILL GO
       MOVB @D28+1,*R2   MAXIMUM FILE LENGTH (A LITTLE LONGER THAN POSSIBLE)
       BLWP @STRREF      GET THE DEVICE.NAME OF FILE TO BE LOADED
       LI   R0,120       80 BYTES FOR BUFFER, 10 FOR PAB, 30 FOR DEVICE/FILE
       MOV  R0,R1        WILL USE THIS AS A COUNTER
       MOV  R0,@>830C    SET UP POINTER FOR GET STRING ROUTINE
       BLWP @XMLLNK      XBASIC USES XMLLNK - NOT GPL - FOR STRING SPACE ROUTINE
       DATA 2            GET STRING SPACE ROUITINE
       MOV  @>831C,R0    VDP BUFFER  ADDRESS IS  IN >831C
       MOV  R0,@BUFFAD   STORE BUFFER ADDRESS IN PAB
       MOVB @R0LB,*VDPWA LOW BYTE OF ADDRESS IN VDP
       ORI  R0,>4000     SET THE WRITE BIT
       MOVB R0,*VDPWA    HIGH BYTE OF ADDRESS
       ANDI R0,>3FFF     ORIGINAL ADDRESS WITHOUT WRITE BIT SET
       AI   R0,89        POINTS TO FILE NAME LENGTH IN VDP
       MOV  R0,@POINTR   START OF BUFFER IN VDP
       LI   R2,FIRSTL    FIRST LINE TO BE LOADED PLUS PAB
BATCH1
       MOVB *R2+,*VDPWD  WRITE FIRST  LINE TO BUFFER
       DEC  R1           COUNT OFF EACH BYTE
       JGT  BATCH1       AND LOOP BACK UNTIL DONE
       BL   @DOFILE      ATTEMPT TO OPEN THE FILE IN USE
       DATA OPEN         ERROR WILL GENERATE A PROMPT TO ABORT OR RETRY
       MOVB @B80,@COUNT  THE FIRST 'RECORD' PLUS BREATHING ROOM (EDGE=>7F)
READLN
       LI   R12,LINBUF   POINTER AT FIRST FREE SPACE
       MOV  R12,R10      WILL USE THIS AS A REFERENCE LATER
READA
       CLR  LINNUM       CLEAR OUT THE LINE NUMBER REGISTER
       MOV  R12,R3       MAKE A COPY OF THE CURRENT LINBUF POSITION
       MOVB @BUFFAD+1,*VDPWA  SET THE VDP FOR A READ
       MOVB @COUNT,R2    GET THE COUNT FROM THE LAST READ FILE
       MOVB @BUFFAD,*VDPWA    FINISH SETTING VDP ADDRESS
       SRA  R2,8         MAKE IT A WORD
       JEQ  EOF          IF NO CHARACTERS, THEN READ IN NEXT FILE
READB
       MOVB *VDPRD,R4    READ BYTE INTO TEMPORARY STRING BUFFER
       CB   R4,@TABREC   TAB RECORD FROM TI-WRITER?
       JEQ  EOF          YES, CLOSE FILE AND CONTINUE
       AI   R4,>6000     ADD SCREEN OFFSET
       CB   R4,@REMARK   IS THIS A REMARK? ('!' CHARACTER?)
       JEQ  EOF          YES, SO READ IN NEXT LINE
       CB   R4,@SPACE    IS THIS A SPACE CHARACTER?
       JNE  STRIPD       NO, ALL SPACES HAVE BEEN STRIPPED OFF
       DEC  R2           COUNT OFF EACH BYTE
       JGT  READB        LOOP BACK UNTIL ALL LEADING SPACES HAVE BEEN REMOVED
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       JMP  EOF          WAS A BLANK LINE, SO LOAD ANOTHER
STRIPD
       CB   R4,@SPACE    GROUP OF NUMBERS SEPARATED BY A SPACE FROM OTHER TEXT?
       JEQ  NEWLIN       YES, CHECK TO SEE IF THIS IS A NEW LINE
       CB   R4,@ZERO     IS THE CHARACTER LESS THAN ZERO?
       JLT  CONT0        YES, ADD OFFSET AND WRITE THE REST OF THIS LINE
       CB   R4,@NINE     IS THE CHARACTER GREATER THAN NINE?
       JGT  CONT0        YES, WRITE THE REST OF THIS LINE
       MOV  LINNUM,R6    PREPARE TO MULTIPLY BY TEN, PRODUCT TO BE IN LINNUM
       MPY  @TEN,R6      MULTIPLY OLD NUMBER BY TEN TO MAKE ROOM FOR NEXT NUMBER
       MOVB R4,R6        GET NEXT NUMBER
       SRL  R6,8         MAKE IT A WORD
       AI   R6,->90      REMOVE SCREEN AND ASCII OFFSET
       A    R6,LINNUM    ADD IT TO THE OLD LINE NUMBER
       MOVB R4,*R3+      MOVE NUMBER INTO STRING BUFFER
       MOVB *VDPRD,R4    READ IN NEXT BYTE (IF ANY)
       AI   R4,>6000     ADD SCREEN OFFSET
       DEC  R2           COUNT OFF EACH BYTE
       JGT  STRIPD       GO BACK FOR MORE
NEWLIN
       DEC  LINNUM       IF LINNUM WERE 0, THEN WILL MAKE IT NEGATIVE
       JLT  CONT0        IF NEGATIVE, THEN IT'S NOT A VALID LINE NUMBER
       INC  LINNUM       IF GREATER THAN >7FFF (32767), WILL BE NEGATIVE >8000
       JLT  CONT0        NOT A VALID LINE NUMBER
       C    R10,R12      ARE WE AT THE START OF A NEW LINE?
       JNE  READZ        NO, SO DON'T WRITE THIS LINE. MOVE BUFFER TO SCREEN
CONT0
       CB   R4,@CR       REACHED A CARRIAGE RETURN?
       JEQ  CONT1        YES, CHECK FOR END OF FILE AND READ NEXT RECORD
       MOVB R4,*R3+      MOVE THIS BYTE INTO POSITION
       MOVB *VDPRD,R4    READ IN NEXT BYTE (IF ANY)
       AI   R4,>6000     ADD SCREEN OFFSET
       DEC  R2           COUNT OFF EACH BYTE
       JGT  CONT0        AND KEEP LOADING UNTIL DONE
CONT1
EOF
       CB   @-1(R3),@REQSPC   WAS THE LAST CHARACTER A REQUIRED SPACE?
       JNE  CONT2        NO, CONTINUE WITH THE MOVING ROUTINE
       MOVB @SPACE,@-1(R3)    REPLACE THE REQUIRED SPACE WITH A SPACE
CONT2
       MOV  R3,R12       SET R12 TO POINT TO THE NEXT FREE SPACE IN LINBUF
       CLR  @MOR2DO      ASSUME THAT THERE IS NO MORE TO DO
       MOVB @MORFIL,R0   MORE FILES?
       JNE  READZ        NO, MOVE THE LAST RECORD THEN CLOSE THE FILE
       BL   @DOFILE      READ IN THE NEXT RECORD
       DATA READ
       SETO @MOR2DO      FLAG TO INDICATE THAT THERE IS AT LEAST ONE OTHER LINE
       MOV  @BATCHF,R0   IS THIS A BATCH FILE
       JNE  READA        NO, JUMP BACK AND LOOK FOR THE NEXT LINE
READZ
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       S    R10,R12      TOTAL NUMBER OF BYTES TO BE MOVED
       JEQ  MORCHK       NO BYTES TO MOVE, SO CHECK FOR MORE FILES TO BE READ
       S    R12,NEXTLN   RESERVE ENOUGH SPACE FOR THIS LINE
       DEC  NEXTLN       PLUS A LENGTH BYTE
       CI   NEXTLN,>A000 ARE WE STILL IN THE HIGH MEMORY AREA?
       JL   CLOSIT       NO. SCRAP THIS LINE AND CLOSE FILE
       C    NEXTAD,@>2004      ARE WE ABOUT TO INTRUDE ON THE DEF SPACE?
       JGT  CLOSIT       YES. SCRAP THIS LINE AND CLOSE FILE
       MOV  NEXTLN,*NEXTAD+    PUSH ADDRESS ONTO LIST ADDRESS STACK
       INC  @LINCNT      MAKING ANOTHER LINE
       MOV  NEXTLN,R11   USE R11 TO POINT TO NEXT BYTE IN CPU SPACE
       MOVB @MYWSP+25,*R11+   R12 LOWER BYTE. MOVE SIZE BYTE INTO STORAGE SPACE
MOVEIT
       MOVB *R10+,*R11+  MOVE TEXT INTO BUFFER
       DEC  R12          COUNT OFF EACH BYTE
       JGT  MOVEIT       UNTIL ALL DONE
MORCHK
       INC  @MOR2DO      IF THIS IS ZERO, THEN WE AREN'T AT THE END YET
       JEQ  READLN       YES, READ NEXT LINE
CLOSIT
       LI   NEXTAD,DONE  RESET TO BEGINNING OF LIST ADDRESS STACK
       CLR  @BATCHF      INITIALIZE PROGRAM FLAG FOR NEXT CALL LINK
       SWPB @>83C2       SAVE THE CURRENT INTERRUPT FLAGS
       MOVB @NOQUIT,@>83C2    ENSURE THAT INTERRUPT CHECKS FOR ALL BUT QUIT KEY
       MOV  @HOOKAD,@>83C4    SET UP THE INTERRUPT SEQUENCE TO READ OTHER LINES
ABORT1
       BL   @DOFILE      CLOSE THE FILE AND STOP THE INTERRUPTS
       DATA CLOSE        CLOSE DOWN THIS FILE
       LWPI >83E0        RESTORE GPL WORKSPACE
GPL    EQU  $+2
       LI   R0,0         ACTUAL GPL ADDRESS WILL BE STORED HERE
       MOVB R0,@>402(R13)     RESTORE HIGH BYTE OF GPL ADDRESS
       SWPB R0           DELAY
       MOVB R0,@>402(R13)     RESTORE LOW BYTE OF GPL ADDRESS
BATCRT EQU  $+2
       B    @0           ACTUAL RETURN ADDRESS WILL BE SAVED HERE
************************** ***************************** *************************
TOSCRN
       SB   @>8360,@>8360     FLAG TO INDICATE LINE HAS BEEN CHANGED
       CB   @>8301,@H7E  IS THE CURSOR ON THE SCREEN?
       JEQ  SCROLL       NO, SKIP THIS PART
       MOV  @>8320,R0    SCREEN START ADDRESS (SHOULD BE >2E2)
       MOVB @R0LB,*VDPWA LOW BYTE OF ADDRESS OF CURSOR ON SCREEN
       ORI  R0,>4000     SET THE WRITE BIT
       MOVB R0,*VDPWA    HIGH BYTE OF ADDRESS WHERE CURSOR SITS
       MOVB @H7E,@>8301  MOVE CURSOR INTO HOLDING AREA
       MOVB @SPACE,*VDPWD     WRITE SPACE TO SCREEN WHERE CURSOR WAS
SCROLL
       MOV  *NEXTAD+,NEXTLN MOVE ADDRESS INTO REGISTER ( 0 ADDRESS WHEN DONE )
       MOVB @ENTER,@>8375 "        "        "      "    ENTER HAS BEEN PRESSED
       MOVB *NEXTLN+,R12   SIZE OF TEXT TO BE MOVED
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       MOV  NEXTLN,R0    COPY POSITION FOR USE DURING CHECK OF OLD AND RUN
       LI   R1,RUNOLD    CPU ADDRESS OF OLD AND RUN TEXT (OFFSET ADDED BY SETUP)
OLDRUN
       CB   *R0+,*R1+    CHECK THE FIRST BYTE
       JEQ  CHECK1       THE 'R' MATCHES, SO KEEP CHECKING FOR 'RUN'
       DEC  R0           BACK UP TO THE FIRST CHARACTER AGAIN
       INCT R1           MOVE PAST 'UN' AND POINT TO 'O' OF 'OLD'
       CB   *R0+,*R1+    CHECK FOR 'O'
       JNE  NOTRUN       NO MATCH, SKIP THE REST OF THE CHECK
CHECK1
       CB   *R0+,*R1+    CHECK SECOND LETTER (EITHER 'U' OR 'L')
       JNE  NOTRUN       DOESN'T MATCH - SKIP THE REST
       CB   *R0+,*R1+    CHECK THIRD LETTER (EITHER 'N' OR 'D')
       JNE  NOTRUN       DOESN'T MATCH SO SKIP NEXT LINE
       CLR  @LINCNT      MAKE SURE THIS IS THE LAST LINE LOADED
NOTRUN
       SRA  R12,8        MAKE IT A WORD SIZE INSTEAD OF BYTE SIZE
       INC  R12          WILL WRITE OVER THE CURSOR, SO SAVE A SPACE
       MOV  R12,R1       NEED TO WORK WITH COUNT BUT ALSO NEED ORIGINAL LATER
       CLR  R0           TO PREVENT POSSIBLE OVERFLOW ERROR
       DIV  @D28,R0      DETERMINE NUMBER OF LINES OF TEXT
       A    R1,@>832A    POINTS AFTER THE END OF THE LINE
       SLA  R0,5         NUMBER OF LINES * 32 = NUMBER OF BYTES TO SCROLL UP
       MOV  R0,R6        COPY FOR USE LATER
       JEQ  SCROL3       NONE TO SCROLL, SO START THE WRITE ROUTINE
       S    R0,@>8320    NEW LINE STARTING POSITION
       LI   R7,32        NUMBER OF BYTES PER LINE
SCROL0
       MOVB @R0LB,*VDPWA NUMBER OF BYTES ALSO HAPPENS TO BE STARTING ADDRESS
       LI   R1,SCRBUF    CPU BUFFER TO HOLD DATA
       MOVB R0,*VDPWA    HIGH BYTE - WRITE BIT NOT SET (READING FIRST)
       MOV  R7,R2        R2 USED TO COUNT DOWN EACH BYTE
SCROL1
       MOVB *VDPRD,*R1+  READ BYTE INTO BUFFER
       DEC  R2           COUNT OFF 32 OF THEM
       JGT  SCROL1       AND LOOP UNTIL WHOLE LINE IS READ
       S    R6,R0        BACK UP THE APPROPRIATE NUMBER OF BYTES
       ORI  R0,>4000     SET THE WRITE BIT OF THE VDP ADDRESS
       MOVB @R0LB,*VDPWA WRITE THE LOW BYTE OF THE NEW ADDRESS
       LI   R1,SCRBUF    RESET R1 TO THE SCROLL BUFFER WHERE OLD LINE IS STORED
       MOVB R0,*VDPWA    WRITE HIGH BYTE (WITH WRITE BIT SET)
       ANDI R0,>3FFF     RESTORE TO REGULAR VDP ADDRESS WITH WRITE BIT RESET
       MOV  R7,R2        MAKE A COPY OF 32 IN THE BYTE COUNTER (R2)
SCROL2
       MOVB *R1+,*VDPWD  WRITE EACH BYTE
       DEC  R2           32 IN ALL
       JGT  SCROL2       LOOP UNTIL DONE
       A    R6,R0        CHANGE ADDRESS TO ORIGINAL LINE (JUST MOVED THIS)
       A    R7,R0        GO ON TO THE NEXT LINE
       CI   R0,>300      ARE WE OFF THE SCREEN?
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       JLT  SCROL0       NO, GO BACK AND MOVE THIS ONE TOO
SCROL3
       MOV  @>8320,R0    WILL START WRITING OUR TEXT AT THIS POINT
       MOVB @R0LB,*VDPWA WRITE THE LOW BYTE OF THE VDP ADDRESS
       ORI  R0,>4000     SET WRITE BIT FOR THIS ADDRESS
       MOVB R0,*VDPWA    WRITE THE HIGH BYTE FOR TEXT ADDRESS
       ANDI R0,>3FFF     RESTORE TO PROPER ADDRESS
SCROL4
       LI   R6,28        28 CHARACTERS PER LINE OF TEXT
SCROL5
       DEC  R12          COUNT OFF EACH BYTE BEFORE IT'S LOADED
       JGT  SCROL6       STILL SOME TEXT LEFT, DON'T STOP YET
       MOVB @SPACE,*VDPWD     WRITE A SPACE CHARACTER TO THE SCREEN
       JMP  SCROL7       COUNT OFF EACH SPACE
SCROL6
       MOVB *NEXTLN+,*VDPWD   WRITE A BYTE OF TEXT TO THE SCREEN
SCROL7
       INC  R0           KEEP TRACK OF WHERE WE ARE ON THE SCREEN
       DEC  R6           STILL SPACE LEFT ON THE LINE?
       JGT  SCROL5       YES, CONTINUE TO WRITE CHARACTERS TO LINE
       LI   R6,4         FOUR EDGE CHARACTERS BETWEEN EACH LINE
SCROL8
       CI   R0,>2FD      PAST THE LAST CHARACTER OF LAST ROW?
       JGT  OUT          YES, WE'RE DONE WITH THIS LINE, SO GET OUT
SCROL9
       MOVB @EDGE,*VDPWD WRITE THE EDGE CHARACTERS TO THE SCREEN
       INC  R0           KEEP TRACK OF THE ADDRESS
       DEC  R6           DO FOUR OF THEM
       JGT  SCROL8       LOOP FOR FOUR
       JMP  SCROL4       THEN GO BACK FOR THE NEXT LINE
OUT
       DEC  @LINCNT      COUNT OFF EACH LINE AS IT IS LOADED
       JGT  OUT1         STILL SOME LINES LEFT?
       CLR  @>83C4       CLEAR INTERRUPTS
       SWPB @>83C2       RESTORE INTERRUPT FLAGS
OUT1
       RT
******************** ************************************************** **********
* DSRLNK: FROM BY MILLERS GRAPHICS - MANY THANKS!!!                          
*
********************************************** ***************************** *****
PUTSTK EQU  >50          PUSH GROM ADD TO STACK POINTER
TYPE   EQU  >836D        DSRLNK TYPE BYTE FOR GPL DSRLNK
NAMLEN EQU  >8356        DEVICE NAME LENGTH POINTER IN VDP PAB
VWA    EQU  >8C02        VDP WRITE ADDRESS LOCAION
VRD    EQU  >8800        VDP READ DATA BYTE LOCATION
GR4LB  EQU  >83E9        GPL WORKSPACE R4 LOWER BYTE
GSTAT  EQU  >837C        GPL STATUS BYTE LOCATION

DSRLNK DATA DSRWS,DLINK1 SET BLWP VECTORS
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DSRWS  EQU  $            START OF DSRLNK WORKSPACE
DR3LB  EQU  $+7          R3 LOWER BYTE OF DSRLNK WORKSPACE
DLINK1
       MOV  R12,R12      R0 HAVE WE ALREADY LOOKED UP THE LINK ADDRESS?
       JNE  DLINK3       R1 YES! SKIP THE LOOK UP ROUTINE
       LWPI GPLWS        R2,R3 ELSE LOAD GPL WORKSPACE
       MOV  @PUTSTK,R4   R4,R5 RESTORE CURRENT GROM ADDRESS ON THE STACK
       BL   *R4          R6
       LI   R4,>11       R7,R8 LOAD R4 WITH ADDRESS OF LINK ROUTINE VECTOR
       MOVB R4,@>402(R13)     R9,R10 SET UP GROM WITH ADDRESS FOR VECTOR
       JMP  DLINK2       R11 JUMP AROUND R12-R15
       DATA 0            R12 CONTAINS >2000 FLAG WHEN SET
       DATA 0,0,0        R13-R15 CONTAINS WS, PC, & ST FOR RTWP
DLINK2
       MOVB @GR4LB,@>402(R13) FINISH SETTING UP GROM ADDRESS
       MOV  @GETSTK,R5   TAKE SOME TIME & SET UP GETSTK POINTER
       MOVB *R13,@DSRAD1 GET THE GPL DSR LINK VECTOR
       INCT @DSRADD      ADJUST IT TO GET PADT GPL FETCH INSTRUCTION
       BL   *R5          RESTORE THE GROM ADDRESS OFF THE STACK
       LWPI DSRWS        RELOAD DSRLNK WORKSPACE
       LI   R12,>2000    SET FLAG TO SIGNIFY DSRLNK ADDRESS IS SET
DLINK3
       INC  R14          ADJUST R14 TO POINT TO CALLER'S DSR TYPE BYTE
       MOVB *R14+,@TYPE  MOVE IT INTO >836D FOR GPL DSRLNK
       MOV  @NAMLEN,R3   SAVE VDP ADDRESS OF NAME LENGTH
       AI   R3,-8        ADJUST IT TO POINT TO PAB FLAG BYTE
       BLWP @GPLLNK      EXECUTE DSR LINK
DSRADD BYTE >03          HIGH BYTE OF GPL DSRLNK ADDRESS
DSRAD1 BYTE >00          LOWER BYTE OF GPL DSRLNK ADDRESS
****** ERROR CHECK
       MOVB @DR3LB,@VWA  SET UP LSB OF VDP ADD FOR ERROR FLAG
       MOVB R3,@VWA      SET MSB OF VDP ADD FOR ERROR FLAG
       SZCB R12,R15      VLEAR EQ BIT FOR ERROR REPORT
       MOVB @VRD,R3      GET PAB ERROR FLAG
       SRL  R3,5         ADJUST IT TO 0-7 ERROR CODE
       MOVB R3,*R13      PUT IT INTO CALLER'S R0 (MSB)
       JNE  SETEQ        IF IT NOT ZERO, SET EQ BIT
       COC  @GSTAT,R12   ELSE TEST CND BIT FOR DEVICE ERROR (00 IN R0)
       JNE  DSREND       NO ERROR, JUST RETURN
SETEQ
       SOCB R12,R15      ERROR SO SET CALLER'S EQ BIT
DSREND
       RTWP              ALL DONE - RETURN TO CALLER
************************ ***************************** ***************************
* GPLLNK: ALSO FROM MILLERS GRAPHICS - THANKS AGAIN!!!!                      
*
**************************** ****************************************************
GPLWS  EQU  >83E0        GPL WORKSPACE
GR4    EQU  GPLWS+8      GPL WORKSPACE R4
GR6    EQU  GPLWS+12     GPL WORKSPACER6
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STKPNT EQU  >8373        GPL STACK POINTER
LDGADD EQU  >60          LOAD AND EXECUTE GROM ADDRESS ENTRY POINT
XTAB27 EQU  >200E        LOW MEMORY XML TABLE LOCATION 27
GETSTK EQU  >166C

GPLLNK DATA GLNKWS       R7 SET UP BLWP VECTORS
       DATA GLINK1       R8

RTNAD  DATA XMLRTN       R9 ADDRESS WHERE GPL XML RETURNS TO US
GXMLAD DATA >176C        R10 GROM ADDRESS FOR GPL XML (0F 27 OPCODE)
       DATA >50          R11 INITIALIZED TO >50 WHERE PUTSTK ADDRESS RESIDES

GLNKWS EQU  $->18        GPLLNK'S WORKSPACE OF WHICH ONLY
       BSS  >08          REGISTERS R7 THROUGH R15 ARE USED
GLINK1
       MOV  *R11,@GR4    PUT PUTSTK ADDRESS INTO R4 OF GPL WS
       MOV  *R14+,@GR6   PUT GPL ROUTINE ADDRESS IN R6 OF GPL WS
       MOV  @XTAB27,R12  SAVE THE VALUE AT >200E
       MOV  R9,@XTAB27   PUT XMLRTN ADDRESS INTO >200E
       LWPI GPLWS        LOAD GPL WS
       BL   *R4          SAVE THE CURRENT GROM ADDRESS ON STACK
       MOV  @GXMLAD,@>8302(R4) PUSH GPL XML ADDRESS ON STACK FOR GPL RETURN
       INCT @STKPNT      ADJUST THE STACK POINTER
       B    @LDGADD      EXECUTE OUR GPL ROUTINE
XMLRTN
       MOV  @GETSTK,R4   GET GETSTK POINTER
       BL   *R4          RESTORE GROM ADDRESS OFF THE STACK
       LWPI GLNKWS       LOAD OUR WORKSPACE
       MOV  R12,@XTAB27  RESTORE >200E
       RTWP              ALL DONE - RETURN TO CALLER
SCRBUF BSS  32           USED TO HOLD LINES SCROLLED UP SCREEN
LINBUF BSS  300          EXTRA SPACE JUST IN CASE
FIRSTL
       TEXT 'REM   PARAGON COMPUTING     '
       TEXT '     17 CONSTANCE STREET    '
       TEXT '     MERRIMACK, NH 03054'
       BYTE 0,>14        OPEN A DISPLAY VARIABLE 80 FILE AS INPUT (SEQUENTIAL)
BUFFAD DATA 0            THE BUFFER ADDRESS IN VDP GOES HERE
NOQUIT
B80    BYTE 80,0,0,0,0   MAXIMUM OF 80 CHARACTERS READ PER RECORD
FILNAM BSS  28           SIZE MAXIMUM IS 25 (PLUS ONE FOR LENGTH) PLUS SPARE
       EVEN
       COPY "DSK2.TEXTLOADS2"
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Disk 82. Contents of file TEXTLOADS2

*********************************** ***************************** ****************
* DOFILE: PERFORMS THE OPERATION REQUESTED ON FILE BASED ON POINTR           
*
*         USES THE WORD AFTER THE BL AS THE OPERATION TO BE PERFORMED        
*
*         IF AN ERROR OCCURS, ERROR MESSAGE IS DISPLAYED - RETURNS TO XBASIC 
*
*         IF AT END OF FILE, MORFIL WILL BE SET TO >0100 OTHERWISE >0000     
*
**************************************** ***************************** ***********
DOFILE
       MOV  @POINTR,R2   GET POINTER TO FILE NAME LENGTH BYTE LOCATION
       MOV  R2,@>8356    SET POINTER FOR DSR LINK
       AI   R2,-9+>4000  OPCODE ADDRESS, PLUS WRITE BIT SET
       MOVB @R2LB,*VDPWA WRITE LOW BYTE OF ADDRESS
       NOP               STANDARD DELAY WHEN ACCESSING MEMORY MAPPED I/O
       MOVB R2,*VDPWA    WRITE HIGH BYTE OF ADDRESS
       MOVB *R11+,R1     OPCODE IN HIGH BYTE
       MOVB R1,*VDPWD    WRITE OPCODE TO THE BUFFER IN USE
       BLWP @DSRLNK      MODIFIED FORM OF MILLERS GRAPHICS DSRLNK ROUTINE
       DATA 8            LINKING TO A DEVICE ROUTINE, NOT A SUBPROGRAM
       JNE  FILEOK       OPERATION WAS SUCCESSFUL - CONTINUE
       CB   R1,@B01      ARE WE TRYING TO PERFORM A CLOSE OPERATION?
       JEQ  FILEOK       YES, DON'T WORRY ABOUT IT
       CB   R1,@B09      ARE WE TRYING TO PERFORM A STATUS OPERATION?
       JEQ  FILEOK       YES, DON'T WORRY ABOUT IT
       MOVB R0,R2        MUST HAVE BEEN AN OPEN OR READ - SAVE THE ERROR TYPE
       SRA  R2,7         MAKE THE ERROR BYTE A WORD*2
PRINT
       MOV  @ERRMSG(R2),R7    GET ADDRESS OF ERROR MESSAGE
       LI   R0,>0040     ADDRESS OF SCREEN START, BYTES REVERSED (WRITE BIT SET)
       LI   R2,>300      >300 SPACES TO BE WRITTEN TO THE SCREEN
       MOVB R0,*VDPWA    LOAD THE LOWER BYTE IF THE ADDRESS
       SWPB R0           SWAP BYTES AND DELAY
       MOVB R0,*VDPWA    LOAD THE UPPER BYTE OF THE SCREEN ADDRESS
       SLA  R0,1         MAKE THE >40 INTO AN >80 - SPACE WITH SCREEN OFFSET
CLEARS
       MOVB R0,*VDPWD    MOVE SPACE TO SCREEN
       DEC  R2           COUNT OF >300 OF THEM
       JGT  CLEARS       AND LOOP UNTIL THE ENTIRE SCREEN IS CLEARED
ERRSHO
       LI   R0,>8241     ROW 12, COLUMN 2, REVERESED - WITH WRITE BIT SET
       MOVB R0,*VDPWA    SET LOWER BYTE OF THIS ADDRESS
       SWPB R0           SWAP AND DELAY
       MOVB R0,*VDPWA    SET HIGH BYTE
       MOVB *R7+,R0      GET LENGTH BYTE OF ERROR MESSAGE
       SRA  R0,8         MAKE THE BYTE INTO A WORD
ERRS1
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       MOVB *R7+,*VDPWD  MOVE EACH CHARACTER TO THE SCREEN  (ALREADY OFFSET)
       DEC  R0           COUNT OFF THE LENGTH
       JGT  ERRS1        LOOP UNTIL DONE
       BLWP @GPLLNK      LINK TO GPL ROUTINE
       DATA >36          HONK
       B    @ABORT1      ABORT THE PROCESS BY TRYING TO CLOSE THE FILE AND QUIT
FILEOK
       CB   R1,@STATUS   HAVE WE CHECKED THE STATUS YET?
       JEQ  FILERT       YES, PREPARE TO RETURN
       AI   R2,5->4000   ADDRESS OF CHARACTER COUNT, WRITE BIT REMOVED
       MOVB @R2LB,*VDPWA LOWER BYTE OF ADDRESS OF BYTE COUNT IN PAB
       NOP               STANDARD DELAY
       MOVB R2,*VDPWA    HIGH BYTE OF ADDRESS OF BYTE COUNT IN PAB
       NOP               ANOTHER DELAY BEFORE THE READ
       MOVB *VDPRD,@COUNT     GET THE NUMBER OF BYTES READ - MOVE TO COUNT BYTE
       JMP  DOFILE       NOW CHECK THE STATUS - END OF FILE CHECK
FILERT
       AI   R2,8->4000   ADDRESS OF STATUS BYTE IN PAB, WRITE BIT REMOVED
       MOVB @R2LB,*VDPWA LOWER BYTE OF ADDRESS OF STATUS BYTE
       NOP               STANDARD DELAY
       MOVB R2,*VDPWA    HIGH BYTE OF ADDRESS OF STATUS BYTE
       NOP               ANOTHER DELAY
       MOVB *VDPRD,@MORFIL    READ STATUS BYTE INTO MORFIL
       SZCB @HFE,@MORFIL IF WE'RE AT THE EOF, THEN >FE SZCB MORFIL = >0100
       RT                WERE EVER WE CAME FROM
OPEN   EQU  >0009        OPEN OPCODE WITH STATUS OPCODE ON THE END
CLOSE  EQU  >0109        CLOSE OPCODE WITH STATUS OPCODE ON THE END
READ   EQU  >0209        READ OPCODE WITH STATUS OPCODE ON THE END
*                        TABLE OF ADDRESSES FOR EACH ERROR MESSAGE
ERRMSG DATA BADNAM       >00 - BAD DEVICE NAME
       DATA BADNAM       >01 - WRITE PROTECTED: WHO CARES?
       DATA BADOPN       >02 - BAD OPEN ATTRIBUTES: FOR RS232 AND PIO
       DATA BADOPR       >03 - ILLEGAL OPERATION, PROBABLY CAN'T READ
       DATA BADNAM       >04 - BUFFER PROBLEM: SHOULDN'T GET THIS ONE
       DATA BADNAM       >05 - END OF FILE ERROR: SHOULDN'T GET THIS ONE EITHER
       DATA BADDVC       >06 - DEVICE ERROR
       DATA BADFIL       >07 - FILE MISMATCH OR NON-EXISTENT
RUNOLD TEXT 'RUNOLD'     TEXT USED TO CHECK THE FIRST THREE CHARACTERS IN LINE;
BADNAM BYTE 15->60       >60 WILL BE ADDED TO EVERY BYTE, SO NEED TO OFFSET
       TEXT 'BAD DEVICE NAME' EACH MESSAGE IS PRECEEDED BY ITS LENGTH
BADOPN BYTE 19->60
       TEXT 'INCORRECT FILE TYPE'
BADOPR BYTE 27->60
       TEXT 'CAN''T READ FROM THIS DEVICE'
BADDVC BYTE 21->60
       TEXT 'DEVICE OR DISK IS BAD'
BADFIL BYTE 21->60
       TEXT 'NO FILE OR WRONG TYPE'
HELPTX TEXT '  CALL LINK("BATCH",dsk#.name)  '   HELP SCREEN DISPLAYED WITH
       TEXT '       Loads a text file into   '   CALL LINK("HELP")
       TEXT '       the command line one     '
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       TEXT '       line at a time.          '
       TEXT '  CALL LINK("OLD",dsk#.name)    '
       TEXT '       Creates programs from    '
       TEXT '       a listing.  Leading      '
       TEXT '       spaces and any lines     '
       TEXT '       whose first non-space    '
       TEXT '       character is the remark  '
       TEXT '       sign (!) are ignored.    '
       TEXT '       Multiple lines will be   '
       TEXT '       loaded.  Valid lines     '
       TEXT '       start with a number set  '
       TEXT '       off by a space.          '
       TEXT '  CALL LINK("MERGE",dsk#.name)  '
       TEXT '       Same as OLD, except any  '
       TEXT '       program already loaded   '
       TEXT '       is not erased.           '
       TEXT '  CALL LINK("CONT")             '
       TEXT '       Continues loading after  '
       TEXT '       a BREAK with CLEAR key.'
ENDTXT EVEN
DONE   DATA 0            LINE ADDRESS LIST STARTS HERE IN LOW MEMORY!
*********************** ************************************************** *******
* INITIAL HOOK ROUTINE WHICH SETS UP DEF TABLE IN EXTENDED BASIC.            
*
* >FF00 IS 255,0.  CALL LINK(-31804,255) WILL SET USER HOOK TO >FF00         
*
* THIS RO UTINE MOVES THE MACHINE CODE INTO LOW MEMORY AND SETS UP THE DEF'S  
*
* THE LOW MEMORY POINTERS ARE ADJUSTED TO SHOW NO MORE ROOM.  THIS ROUTINE   
*
* 'FREE SPACE' IN LOW MEMORY TO HOLD TEXT ADDRESSES                          
*
********* ***************************** ******************************************
       AORG >FF00
HOOK1
       CLR  @>83C4       ONLY NEED TO HOOK HERE ONCE
       LI   R0,>24F4     START OF ROUTINE IN LOW MEMORY
HIGHAD EQU  $+2
       LI   R1,0         ACTUAL ADDRESS IN HIGH MEMORY GOES HERE: SEE SETUP
COUNT1 EQU  $+2
       LI   R2,0         ACTUAL COUNT (SIZE) OF ROUTINE GOES HERE: SEE SETUP
LOOP1
       MOV  *R1+,*R0+    MOVE HIGH MEMORY BACK INTO LOW MEMORY LOCATION
       DECT R2           COUNT OFF WHATEVER THE SIZE IS
       JGT  LOOP1        LOOP UNTIL DONE
DEFTBL EQU  $+2
       LI   R0,0         START OF DEF TABLE GOES HERE: SEE SETUP
       MOV  R0,@>2002    SET START OF FREE SPACE AT END OF FREE SPACE
       MOV  R0,@>2004    POINTS TO START OF DEF TABLE IN LOW MEMORY
LOOP2
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       MOV  *R1+,*R0+    MOVE DEF'S BACK INTO TABLE
       CI   R0,>4000     DON'T WORRY ABOUT CHECKING THE SIZE - QUIT AT >4000
       JLT  LOOP2        LOOP UNTIL DONE - TWO BYTES AT A TIME
       RT                ALL DONE! OK TO RETURN TO INTERPRETER
************************** ***************************** *************************
* SETUP: WHEN THE OBJECT CODE IS LOADED INTO EXTENDED BASIC, S ETUP IS USED TO
*
* ADD THE SCREEN OFFSET TO THE TEXT AND MOVE THE CODE INTO HIGH MEMORY       
*
* ADDRESSES AND LENGTH OF CODE ARE SAVED IN THE HOOK1 ROUTINE FOR RESTORING  
*
* THE START AND END LINE POINTERS (>8330 AND >8332) ARE ADJUSTED TO ALLOW    
*
* SAVING THE CODE WITH: 1 CALL INIT::CALL LINK(-31804,255)                   
*
***************************************** ***************************** **********
       DEF  SETUP
SETUP
       LI   R0,RUNOLD    THIS IS THE START OF TEXT TO WHICH >60 IS ADDED
       LI   R1,>6060     SCREEN OFFSET IN EXTENDED BASIC
SETLUP
       A    R1,*R0+      ADD THE OFFSET TO EACH BYTE OF TEXT
       CI   R0,DONE      ARE WE AT THE END OF THE TEXT?
       JLT  SETLUP       NO, LOOP BACK UNTIL ALL TEXT IS OFFSET
       MOV  @>2004,R0    GET THE START OF THE DEF TABLE
       AI   R0,8         DON'T SAVE 'SETUP' WITH THE OTHER LINKS
       MOV  R0,@DEFTBL   SAVE THE DEF TABLE ADDRESS IN THE HOOK1 ROUTINE
       MOV  R0,R1        COPY DEF TABLE ADDRESS - USE TO CALCULATE SIZE
       AI   R1,>FF00->4000    ENDS UP COUNTING BACK FROM HOOK1 - MAKE SPACE
       MOV  R1,R3        SAVE THIS FOR USE LATER - START OF DEF IN HIGH MEMORY
LOOP3
       MOV  *R0+,*R3+    MOVE LINK DATA INTO HIGH MEMORY FOR STORAGE
       CI   R0,>4000     REACHED THE END OF THE DEF TABLE?
       JLT  LOOP3        NO, KEEP MOVING DATA UNTIL ALL LINKS ARE IN HIGH MEM
       LI   R0,>24F4     START OF MACHINE CODE ROUTINES IN LOW MEMORY
       MOV  @>2002,R2    END OF MACHINE CODE ROUTINES IN LOW MEMORY
       S    R0,R2        GIVES SIZE OF MACHINE CODE ROUTINES
       MOV  R2,@COUNT1   STORE SIZE IN COUNT DATA OF HOOK1
       S    R2,R1        BACK OFF REQUIRED SPACE FROM PREVIOUS DATA
       MOV  R1,@HIGHAD   STORE HIGH ADDRESS IN HOOK1
       DEC  R1           BACK OFF ONE MORE SPACE - LAST FREE SPACE IN HIGH MEM
       MOV  R1,@>8330    STORE THIS IN END OF LINE NUMBER TABLE POINTER
       MOV  R1,@>8332    STORE THIS IN START OF LINE NUMBER TABLE POINTER
       INC  R1           RESTORE R1 TO START OF REQUIRED SPACE FOR MACHINE CODE
LOOP4
       MOV  *R0+,*R1+    MOVE MACHINE CODE INTO HIGH MEMORY
       DECT R2           COUNT OFF TWO BYTES AT A TIME
       JGT  LOOP4        AND LOOP UNTIL DONE
       RT
       END
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Disk 83. Sort and Word Count

9HUVLRQ� $XWKRU��-��3HWHU�+RGGLH
5HTXLUHV��($ /DQJXDJH��$/ 8SGDWHG����������

6RUW�LV�RQH�RI�WKH�PRVW�FDSDEOH�DQG�IDVW�VRUWV�ZULWWHQ�IRU�WKH��$��:RUG�&RXQW�LV�D�UHDOO\�TXLFN�ZD\�WR�FRXQW
WKH�ZRUGV�DQG�OLQHV�LQ�D�7,�:ULWHU�ILOH��%RWK�SURJUDPV�DUH�IDLUZDUH�

dskdir. v2.0. 12-dec-96
Disk name               = SORT/COUNT
Sectors total           = 360
Sectors used            = 286
Sectors available       = 72
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       6 DIS/VAR 80   >022 005
002 >003 CIF/S         4 DIS/VAR 80   >027 003
003 >004 DSRLNK/S     21 DIS/VAR 80   >02a 020
004 >005 INPUT/S      12 DIS/VAR 80   >03e 011
005 >006 MG/S         23 DIS/VAR 80   >049 022
006 >007 SAVE/S        4 DIS/VAR 80   >05f 003
007 >008 SORT/DOC     52 DIS/VAR 80   >062 051
008 >009 SORT/EXP     12 PROGRAM      >095 011
009 >00a SORT/EXP/S   96 DIS/VAR 80   >0a0 095
010 >00b UTILS/S       6 DIS/VAR 80   >0ff 005
011 >00c VDP/S         7 DIS/VAR 80   >104 006
012 >00d WC            9 PROGRAM      >10a 008
013 >00e WC/S         34 DIS/VAR 80   >112 033
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Disk 83. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
3XEOLF�'RPDLQ�6RIWZDUH�/LEUDU\

6257�DQG�:25'�&2817
)DLUZDUH�E\�-��3HWHU�+RGGLH

$�IHZ�QRWHV

:RUG�&RXQW�ZDV�ZULWWHQ�SULRU�WR�WKH�ZULWLQJ�RI�*5$0�3DFNHU�DV�SDUW�RI�DQ�H[SHULPHQW�RQ�P\�SDUW�WR
FUHDWH�D������DVVHPEO\�SURJUDP��3ULRU�WR�:RUG�&RXQW�DOO�RI�P\�SURJUDPV�ZHUH�HLWKHU�LQ�([WHQGHG�%$6,&
RU�([WHQGHG�%$6,&�ZLWK�DVVHPEO\�ODQJXDJH�VXEURXWLQHV��ZLWK�WKH�H[FHSWLRQ�RI�D�FRXSOH�JDPHV��6LQFH
:RUG�&RXQW�ZRUNHG��,�ZHQW�RQ�DQG�ZURWH�*5$0�3DFNHU��DQG�D�IHZ�RWKHU�WKLQJV�VLQFH���������:RUG�&RXQW
LV�SUHWW\�VLPSOH�DQG�TXLWH�IDVW��5XQ�LW�DV�DQ�($��SURJUDP��7KH�ILOHQDPH�LV�:&��7KH�VRXUFH�FRGH�LV�LQFOXGHG
LQ�WKH�ILOHV�&,)�6��0*�6��9'3�6��DQG�:&�6�

7KH�UHPDLQLQJ�ILOHV�RQ�WKH�GLVN�PDNH�XS�WKH�6RUW�SURJUDP�DQG�LWV�VRXUFH�ILOHV��&RPSOHWH�GRFV�RQ�WKLV
SURJUDP�FDQ�EH�IRXQG�LQ�WKH�ILOH�6257�'2&�

3OHDVH�QRWH�WKDW�6257�DQG�:25'�&2817�DUH�FRQVLGHUHG�IDLUZDUH�SURJUDPV�DQG�LI�\RX�XVH�WKHP�D
IDLUZDUH�SD\PHQW�LV�H[SHFWHG��)RU�P\�FRPSOHWH�IHHOLQJV�RQ�IDLUZDUH�UHDG�WKH�QRWHV�LQ�6257�'2&�

-��3HWHU�+RGGLH
���3DXO�5HYHUH�5RDG
/H[LQJWRQ��0$������
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Disk 83. Contents of file CIF/S

CIF    DATA CIFWS,CIF0

CIFWS  BSS  32

C100   DATA 100

CIF0   LWPI >83E0
       LI   R4,>834A
       MOV  *R4,R0
       MOV  R4,R6
       CLR  *R6+
       CLR  *R6+
       MOV  R0,R5
       JEQ  CIFA
       ABS  R0
       LI   R3,>0040
       CLR  *R6+
       CLR  *R6
       CI   R0,>0064
       JL   CIFB
       CI   R0,>2710
       JL   CIFC
       INC  R3
       MOV  R0,R1
       CLR  R0
       DIV  @C100,R0
       MOVB @>83E3,@>0003(R4)
CIFC   INC  R3
       MOV  R0,R1
       CLR  R0
       DIV  @C100,R0
       MOVB @>83E3,@>0002(R4)
CIFB   MOVB @>83E1,@>0001(R4)
       MOVB @>83E7,*R4
       INV  R5
       JLT  CIFA
       NEG  *R4
CIFA   LWPI CIFWS
       RTWP
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Disk 83. Contents of file DSRLNK/S

* DSRLNK/S FROM J. PETER HODDIE

SCNAME EQU  >8356
SADDR  EQU  >83D2
SCLEN  EQU  >8355
GPLWS  EQU  >83E0
ERRCOD EQU  >8322

*H20    TEXT ' '
HAA    BYTE >AA
DECMAL TEXT '.'
       EVEN
DSRLNK DATA DLNKWS,DLENTR
*
DLENTR MOV  *R14+,R5          FETCH PROGRAM TYPE FOR LINK

       MOV  @SCNAME,R0        FETCH POINTER INTO PAB

       MOV  R0,R9             SAVE POINTER
       AI   R9,-8             ADJUST POINTER TO FLAG BYTE

       BLWP @VSBR           READ DEVICE NAME LENGTH

       MOVB R1,R3             STORE IT ELSEWHERE
       SRL  R3,8              MAKE IT A WORD VALUE
       SETO R4                INITIALIZE A COUNTER
       LI   R2,NAMBUF         POINT TO NAMBUF

LNK$LP INC  R0                POINT TO NEXT CHAR OF NAME
       INC  R4                INCREMENT CHARACTER COUNTER
       C    R4,R3             END OF NAME?
       JEQ  LNK$LN            YES
       BLWP @VSBR           READ CURRENT CHARACTER
       MOVB R1,*R2+           MOVE TO NAMBUF
       CB   R1,@DECMAL        IS IT A DECIMAL POINT?
       JNE  LNK$LP            NO
LNK$LN MOV  R4,R4             IS NAME LENGTH ZERO?
       JEQ  LNKERR            YES, ERROR
       CLR  @CRULST
       MOV  R4,@SCLEN-1       STORE NAME LENGTH FOR SEARCH
       MOV  R4,@SAVLEN        SAVE DEVICE NAME LENGTH
       INC  R4                ADJUST IT
       A    R4,@SCNAME        POINT TO POSITION AFTER NAME
       MOV  @SCNAME,@SAVPAB   SAVE POINTER INTO DEVICE NAME

*
*** SEARCH ROM CROM GROM FOR DSR
*
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SROM   LWPI GPLWS             USE GPL WORKSPACE TO SEARCH
       CLR  R1                VERSION FOUND OF DSR ETC
       LI   R12,>0F00         START OVER AGAIN
NOROM  MOV  R12,R12           ANYTHING TO TURN OFF
       JEQ  NOOFF             NO
       SBZ  0
NOOFF  AI   R12,>0100         NEXT ROM'S TURN ON
       CLR  @CRULST           CLEAR IN CASE WE'RE FINISHED
       CI   R12,>2000         AT THE END
       JEQ  NODSR             NO MORE ROM'S TO TURN OFF
       MOV  R12,@CRULST       SAVE ADDRESS OF NEXT CRU
       SBO  0                 TURN ON ROM
       LI   R2,>4000          START AT BEGINNING
       CB   *R2,@HAA          IS IT A VALID ROM?
       JNE  NOROM             NO
       A    @TYPE,R2          GO TO FIRST POINTER
       JMP  SGO2

SGO    MOV  @SADDR,R2         CONTINUE WHERE WE LEFT OFF
       SBO  0                 TURN ROM BACK ON
SGO2   MOV  *R2,R2            IS ADDRESS A ZERO
       JEQ  NOROM             YES, NO PROGRAM TO LOOK AT
       MOV  R2,@SADDR         REMEMBER WHERE WE GO NEXT
       INCT R2                GO TO ENTRY POINT
       MOV  *R2+,R9           GET ENTRY ADDRESS
*
*** SEE IF NAME MATCHES
*
       MOVB @SCLEN,R5         GET LENGTH AS COUNTER
       JEQ  NAME2             ZERO LENGTH, DON'T DO MATCH
       CB   R5,*R2+           DOES LENGTH MATCH?
       JNE  SGO               NO
       SRL  R5,8              MOVE TO RIGHT PLACE
       LI   R6,NAMBUF         POINT TO NAMBUF
NAME1  CB   *R6+,*R2+
       JNE  SGO               NO MATCH
       DEC  R5
       JNE  NAME1             YES
NAME2  INC  R1                NEXT VERSION FOUND
       MOV  R1,@SAVVER        SAVE VERSION NUMBER
       MOV  R9,@SAVENT        SAVE ENTRY ADDRESS
       MOV  R12,@SAVCRU       SAVE CRU ADDRESS
DSRENT BL   *R9               MATCH, CALL SUBROUTINE
       JMP  SGO               NOT RIGHT VERSION
       SBZ  0                 TURN OFF ROM
       LWPI DLNKWS            SELECT DSRLNK WORKSPACE
       MOV  R9,R0             POINT TO FLAG BYTE IN PAB
       BLWP @VSBR           READ BYTE FLAG
       SRL  R1,13             JUST WANT THE ERROR FLAGS
       JNE  IOERR1
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       SZCB @H20,R15          NO ERROR (RESET EQU BIT)
       RTWP
*
*** ERROR HANDLING
*
NODSR  LWPI DLNKWS            SELECT DSRLNK WORKSPACE
LNKERR CLR  R1                CLEAR THE ERROR FLAGS
IOERR1 SWPB R1
       MOVB R1,*R13           STORE ERROR IN CALLING R13
       SOCB @H20,R15          INDICATE AN ERROR OCCURRED
       RTWP                   BACK TO CALLER
       PAGE
SVGPRT DATA 0                 RETURN FROM ASSM LANG
SAVCRU DATA 0                 SAVE CRU ADDRESS WORD OR BYTE
SAVENT DATA 0                 SAVE ENTRY ADDRESS INTO DSR WORD
SAVLEN DATA 0                 DEVICE NAME LENGTH BYTE
SAVPAB DATA 0                 POINTER TO POSITION AFTER NAME  CALCULATE
SAVVER DATA 0                 SAVE WHICH DEVICE 1,2,3 OF SAME NAME BYTE
ENTADD DATA 0
FLGPTR DATA 0
CHKSAV DATA 0
NAMBUF DATA 0,0,0,0
DLNKWS DATA 0,0,0,0,0
TYPE   DATA 0,0,0,0,0,0,0,0,0,0,0
CRULST BSS  2
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Disk 83. Contents of file INPUT/S

* INPUT/S FROM J. PETER HODDIE

INPUT  DATA INPWS,INPUT0
INPUTS DATA INPWS,INPUT9
INPWS  BSS  32
CR     BYTE 13           A CARRIAGE RETURN
BACKSP BYTE 08+>80       BACK SPACE CHARACTER
LOWLIM BSS  2            HOLD FOR THE LOWER LIMIT CHARACTER.
       EVEN

* R0 IS ADDRESS ON SCREEN
* R1 IS ADDRESS OF BUFFER
* R2 IS LENGTH

INPUT9
       LI   R0,32
       JMP  INPUTA

INPUT0
       LI   R0,33
INPUTA
       MOV  R0,@LOWLIM
       MOV  *R13,R0
       MOV  @4(R13),R2   GET THE LENGTH
       LI   R1,>2000
INPT01 BLWP @VSBW
       INC  R0
       DEC  R2
       JNE  INPT01

       MOV  *R13,R7      ADDRESS ON SCREEN
       MOV  @2(R13),R8   ADDRESS OF BUFFER
       INC  R8           LEAVE SPACE FOR THE LENGTH
       CLR  R9           LENGTH COUNTER

INPT02
       LIMI 2
       LIMI 0

       MOV  R7,R0        GET SCREEN ADDR ES
       LI   R1,>1E00     CURSOR CHARACTER
       BLWP @VSBW        PUT UP THE CURSOR

       BLWP @KSCAN
       MOVB @>837C,R0    GET THE STATUS BYTE
       ANDI R0,>2000
       JEQ  INPT02       NO NEW KEY . . . KEEP WAITING
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       MOV  R7,R0
       LI   R1,>2000
       BLWP @VSBW        TAKE DOWN THE CURSOR

       MOVB @>8375,R1    GET THE KEY

       CB   R1,@CR       IS IT A C/R?
       JEQ  INPT03       GET OUT!

       CB   R1,@BACKSP   IS IT A BACK SPACE?
       JNE  INPT04       NOPE. SKIP AHEAD

       MOV  R9,R9        IS LENGTH 0?
       JEQ  INPT02       YES. KEEP WAITING.

       DEC  R9           DECREMENT LENGTH
       MOV  R7,R0        GET SCREEN ADDRESS
       LI   R1,>2000     GET A SPACE CHARACTER
       BLWP @VSBW        PUT UP THE SPACE
       DEC  R7           DECREMENT THE SCREEN ADDRESS
       DEC  R8           DECREMENT THE BUFFER ADDRESS
       JMP  INPT02       AND WAIT FOR NEXT CHARACTER

INPT04
       MOV  R1,R5        *
       SRL  R5,8         * IF CHAR IS LESS THAN AN
       C    R5,@LOWLIM   * ASCII 33, DON'T TAKE IT!
       JLT  INPT02       *

       CI   R5,126       * IF CHAR IS GREATER THAN AN
       JGT  INPT02       * ASCII 126, DON'T TAKE IT!

       MOVB R1,*R8+      PUT CHARACTER IN THE BUFFER

       MOV  R7,R0        GET SCREEN ADDRESS
       BLWP @VSBW        PUT UP THE CHARACTER

       INC  R7           INCREMENT SCREEN BUFFER

       INC  R9           INCREMENT THE COUNTER
       C    R9,@4(R13)   COMPARE WITH LENGTH
       JNE  INPT02       IF NOT DONE, GO BACK

INPT03
       SWPB R9
       MOV  @2(R13),R1
       MOVB R9,*R1       PUT IN LENGTH BYTE

       RTWP              AND RETURN
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Disk 83. Contents of file MG/S

GPLWS  EQU  >83E0        GPL workspace
GR4    EQU  GPLWS+8      GPL workspace R4
GR6    EQU  GPLWS+12     GPL workspace R6
STKPNT EQU  >8373        GPL Stack pointer
LDGADD EQU  >60          Load & Execute GROM address entry point
XTAB27 EQU  >200E        Low Mem XML table location 27
GETSTK EQU  >166C

GPLLNK DATA GLNKWS  R7   Set up BLWP Vectors
       DATA GLINK1  R8

RTNAD  DATA XMLRTN  R9   Address where GPL XML returns to us
GXMLAD DATA >176C   R10  GROM Address for GPL XML (0F 27 Opcode)
       DATA >50     R11  Initialized to >50 where PUTSTK address resides

GLNKWS EQU  $->18                  GPLLNK's workspace of which only
       BSS  >08     R12-R15        registers R7 through R15 are used

GLINK1 MOV  *R11,@GR4              Put PUTSTK Address into R4 of GPL WS
       MOV  *R14+,@GR6             Put GPL Routine Address in R6 of GPL WS
       MOV  @XTAB27,R12            Save the value at >200E
       MOV  R9,@XTAB27             Put XMLRTN Address into >200E
       LWPI GPLWS                  Load GPL WS
       BL   *R4                    Save current GROM Address on stack
       MOV  @GXMLAD,@>8302(R4)     Push GPL XML Add on stack for GPL RTurn
       INCT @STKPNT                Adjust the stack pointer
       B    @LDGADD                Execute our GPL Routine

XMLRTN MOV  @GETSTK,R4             Get GETSTK pointer
       BL   *R4                    Restore GROM address off the stack
       LWPI GLNKWS                 Load our WS
       MOV  R12,@XTAB27            Restore >200E
       RTWP                        All Done - Return to Caller

PUTSTK EQU  >50          Push GROM Add to stack pointer
TYPE   EQU  >836D        DSRLNK Type byte for GPL DSLLNK
NAMLEN EQU  >8356        Device name length pointer in VDP PAB
VWA    EQU  >8C02        VDP Write Arress location
VRD    EQU  >8800        VDP Read Data byte location
GR4LB  EQU  >83E9        GPL Workspace R4 Lower byte
GSTAT  EQU  >837C        GPL Status byte location

DSRLNK DATA DSRWS,DLINK1           Set BLWP Vectors

DSRWS  EQU  $                      Start of DSRLNK workspace
DR3LB  EQU  $+7                    R3 lower byte of DSRLNK workspace
DLINK1 MOV  R12,R12       R0       Have we already looked up the LINK address?
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       JNE  DLINK3        R1       YES! Skip look up routine
       LWPI GPLWS         R2,R3    Else load GPL workspace
       MOV  @PUTSTK,R4    R4,R5    Store current GROM address on the stack
       BL   *R4           R6          .
       LI   R4,>11        R7,R8    Load R4 with address of LINK routine vector
       MOVB R4,@>402(R13) R9,R10   Set up GROM with address for vector
       JMP  DLINK2        R11      Jump around R12-R15
       DATA 0             R12      contains >2000 flag when set
       DATA 0,0,0         R13-R15  contains WS, PC & ST for RTWP
DLINK2 MOVB @GR4LB,@>402(R13)      Finish setting up GROM address
       MOV  @GETSTK,R5             Take some time & set up GETSTK pointer
       MOVB *R13,@DSRAD1           Get the GPL DSR LINK vector
       INCT @DSRADD                Adjust it to get past GPL FETCH instruction
       BL   *R5                    Restore the GROM Address off the stack
       LWPI DSRWS                  Reload DSRLNK workspace
       LI   R12,>2000              Set flag to signify DSRLNK address is set
*<<--- ----------------------------- ------------------------------------------>>*

DLINK3 INC  R14                    Adjust R14 to point to Callers DSR Type byte
       MOVB *R14+,@TYPE            Move it into >836D for GPL DSRLNK
       MOV  @NAMLEN,R3             Save VDP address of Name Length
       AI   R3,-8                  Adjust it to point to PAB Flag byte
       BLWP @GPLLNK                Execute DSR LINK
DSRADD BYTE >03                    High byte of GPL DSRLNK address
DSRAD1 BYTE >00                    Lower byte of GPL DSRLNK address

*------Error Check & Report to Callers R0 and EQU bit ----------------------
       MOVB @DR3LB,@VWA            Set up LSB of VDP Add for Error Flag
       MOVB R3,@VWA                Set up MSB of VDP Add for Error Flag
       SZCB R12,R15                Clear EQ bit for Error Report
       MOVB @VRD,R3                Get PAB Error Flag
       SRL  R3,5                   Adjust it to 0-7 error code
       MOVB R3,*R13                Put it into Callers R0 (msb)
       JNE  SETEQ                  If its not zero set EQ bit
       COC  @GSTAT,R12             Else test CND bit for Link Error (00)
       JNE  DSREND                 No Error Just return
SETEQ  SOCB R12,R15                Error so set Callers EQ bit
DSREND RTWP                        All Done - Return to Caller
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Disk 83. Contents of file SAVE/S

* SAVE/S FROM J. PETER HODDIE

       AORG >A000

       DEF  SAVE

       REF  DSRLNK
       REF  VSBW,VMBW
       REF  VSBR,VMBR

BEGIN  EQU  >2E00
END    EQU  >38A0
PAB    EQU  >1000
PABBUF EQU  PAB+>20
PABDAT DATA >0600,PABBUF,0,END-BEGIN+6,13
       TEXT 'DSK1.SORT/EXP'
       EVEN

HEADER DATA 0,END-BEGIN+6,BEGIN

SAVE
       LI   R0,PABBUF
       LI   R1,HEADER
       LI   R2,6
       BLWP @VMBW

       LI   R0,PABBUF+6
       LI   R1,BEGIN
       LI   R2,>1000
       BLWP @VMBW

       LI   R0,PAB
       LI   R1,PABDAT
       LI   R2,>1F
       BLWP @VMBW
       AI   R0,9
       MOV  R0,@>8356
       BLWP @DSRLNK
       DATA 8

       BLWP @0

       END
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Disk 83. Contents of file SORT/DOC

6257�(;3(5,0(17

&RS\ULJKW������-��3HWHU�+RGGLH
9����$SULO����������������$0

7KLV�SURJUDP�LV�IDLUZDUH��,W�PD\�EH�IUHHO\�FRSLHG�E\�LQGLYLGXDOV��EXW�DQ\�XVHU�JURXS�RU�FRPPHUFLDO
RUJDQL]DWLRQ�PXVW�ILUVW�REWDLQ�ZULWWHQ�SHUPLVVLRQ�IURP�WKH�DXWKRU�WR�GLVWULEXWH��$OO�FRSLHV�PXVW�LQFOXGH
DOO�VRXUFH�ILOHV�DQG�GRFXPHQWDWLRQ�DORQJ�ZLWK�WKH�SURJUDP�LWVHOI��,I�\RX�ILQG�WKLV�SURJUDP�XVHIXO�SOHDVH
VHQG�����WR�WKH�DXWKRU�DW�WKH�DGGUHVV�EHORZ�

-��3HWHU�+RGGLH
���3DXO�5HYHUH�5RDG
/H[LQJWRQ��0$������

)HDWXUHV�

�6RUW�DQ\�W\SH�RI�ILOH�RI�DQ\�UHFRUG�VL]H��H[FHSW�352*5$0�
�6RUW�RQ�XS�WR���GLIIHUHQW�XVHU�GHILQHG�ILHOGV
�+DQGOHV�XS�WR������UHFRUGV�RU���.�RI�GDWD��ZKLFKHYHU�FRPHV�ILUVW�
�6RUW�LQ�HLWKHU�DVFHQGLQJ�RU�GHVFHQGLQJ�RUGHU
�([WUHPHO\�IDVW�FRPSDUHG�WR�RWKHU���$�VRUWV
�&KRRVH�EHWZHHQ�6KHOO�DQG�6KXWWOH�VRUWV

7KH�)LOHV�

7KH�ILOH�6257�(;3�LV�WKH�DFWXDO�SURJUDP�LWVHOI��7KH�GRFXPHQWDWLRQ��WKLV�ILOH��LV�FDOOHG�6257�'2&��7KH
VRXUFH�FRGH�ILOHV�WR�WKH�SURJUDP�DUH�6257�(;3�6��,1387�6��87,/6�6��DQG�'65/1.�6��7KH�87,/6�ILOH
LV�D�SLHFH�RI�D�ILOH�IURP�*5$0�3DFNHU��DQG�WKH�,1387�URXWLQH�LV�WKH�VDPH�RQH�XVHG�LQ�*5$0�3DFNHU�DQG
VRPH�FRGH�,�ZURWH�IRU�0\DUF��7KH�'65/1.�LV�D�VWDQGDUG�7,�'65/1.��QRW�WKH�0LOOHUV�*UDSKLFV�*520
EDVHG�'65/1.��ZKLFK�,�DFWXDOO\�SUHIHU��EHFDXVH�RI�WKH�V\VWHP�WKLV�SURJUDP�ZDV�GHYHORSHG�RQ��7KH�0*
'65/1.� FRXOG� HDVLO\� EH� VXEVWLWXWHG�� 7KH� UHPDLQLQJ� ILOH� 6$9(�6� LV� D� MXQN� SURJUDP� WR� FUHDWH� WKH
352*5$0�LPDJH�YHUVLRQ�RI�WKLV�SURJUDP��LQ�WKH�ILOH�'6.��6257�(;3��JLYHQ�D�',6�),;����ILOH�FUHDWHG
IURP�WKH�VRXUFH�ILOHV�

/RDGLQJ�WKH�3URJUDP�

7KH�SURJUDP�LWVHOI�LV�LQ�3URJUDP�,PDJH�IRUPDW��7R�UXQ�LW�VLPSO\�XVH�DQ\�SURJUDP�LPDJH�ORDGHU�VXFK�DV
(GLWRU�$VVHPEOHU�RSWLRQ����7,�:ULWHU�RSWLRQ����RU�)XQQHOZHE��7KH�ILOHQDPH�WR�XVH�LV�'6.Q�6257�(;3�
7KH�SURJUDP�ZLOO�DXWRVWDUW�
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8VLQJ�WKH�3URJUDP�

:KHQ�WKH�SURJUDP�VWDUWV�XS�\RX�ZLOO�EH�SUHVHQWHG�ZLWK�D�WLWOH�VFUHHQ��3UHVV�DQ\�NH\�WR�E\SDVV�WKLV�VFUHHQ�
)LUVW�\RX�ZLOO�EH�DVNHG�IRU�DQ�LQSXW�ILOHQDPH��7KLV�LV�WKH�QDPH�RI�WKH�ILOH�WKDW�\RX�ZDQW�WR�VRUW��,W�FDQ�EH
RI�DQ\�ILOH�W\SH�H[FHSW�352*5$0��,I�WKH�ILOH�FDQQRW�EH� ORDGHG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�ILOHQDPH
SURPSW��RWKHUZLVH�WKH�ILOH�ZLOO�EH�ORDGHG��8S�WR������UHFRUGV�RU�DERXW���.�RI�GDWD��DERXW����VHFWRUV��FDQ
EH�ORDGHG��ZKLFKHYHU�FRPHV�ILUVW�

1H[W�\RX�ZLOO�EH�SURPSWHG�IRU�WKH�ILHOGV�WR�VRUW�RQ��<RX�EHJLQ�ZLWK�ILHOG����<RX�DUH�ILUVW�DVNHG�IRU�VWDUWLQJ
SRVLWLRQ�RI�WKH�ILHOG��7KLV�LV�D�QXPEHU�IURP���WR�ZKDWHYHU�WKH�PD[LPXP�UHFRUG�OHQJWK�LV�LQ�\RXU�ILOH��1H[W
\RX�DUH�SURPSWHG�IRU�ILHOG�OHQJWK��7KLV�LV�WKH�QXPEHU�RI�FKDUDFWHUV�LQ�WKH�ILHOG��,I�\RX�ZDQW�WR�XVH�WKH�UHVW
RI�WKH�UHFRUG��HQWHU�D�YDOXH�RI����3UHVVLQJ�(17(5�IRU�OHQJWK�LV�WKH�VDPH�DV�HQWHULQJ�D�]HUR��<RX�ZLOO�WKHQ
EH�DVNHG�WKH�VDPH�LQIRUPDWLRQ�IRU�ILHOG����DQG�VR�RQ�XS�WR�ILHOG����<RX�PD\�HQG�WKLV�LQSXW�DW�DQ\�WLPH�E\
MXVW�KLWWLQJ�(17(5�IRU�WKH�67$57�YDOXH�RI�DQ\�ILHOG��,I�\RX�MXVW�ZDQW�WR�VRUW�WKH�ILOH�DV�RQH�ELJ�UHFRUG
HQWHU���IRU�6WDUW�RI�ILHOG���IRU�',6SOD\�ILOHV��(17(5�IRU�OHQJWK��DQG�(17(5�IRU�6WDUW�RI�ILHOG�����)RU
,17HUQDO�ILOHV��\RX�VKRXOG�HQWHU���IRU�6WDUW�RI�ILHOG����VLQFH�WKH�ILUVW�E\WH�LQ�DQ�LQWHUQDO�ILOH�LV�D�OHQJWK
E\WH���$IWHU�\RX�KDYH�HQWHUHG�WKH�ILHOG�GDWD�\RX�ZLOO�EH�DVNHG�LI�WKH�LQIRUPDWLRQ�LV�FRUUHFW��,I�LW�LV��KLW�<�
RWKHUZLVH�KLW�1�DQG�\RX�ZLOO�EH�DEOH�WR�UH�HQWHU�WKH�LQIRUPDWLRQ�

<RX�ZLOO�QH[W�EH�SURPSWHG�IRU�'HVFHQGLQJ�RU�$VFHQGLQJ�VRUW��8VXDOO\�\RX�ZLOO�ZDQW�$VFHQGLQJ��ZKLFK
PHDQV�WKDW�WKH�ODUJHVW�YDOXHV�LQ�WKH�ILOH�DUH�VRUWHG�WR�WKH�ERWWRP�

)LQDOO\�\RX�DUH�SURPSWHG�IRU�WKH�W\SH�RI�VRUW�WR�XVH��7KH�RSWLRQV�DUH�6KHOO�DQG�6KXWWOH��,Q�JHQHUDO�\RX
VKRXOG�XVH�6KHOO�IRU�ORQJ�ILOHV�DQG�6KXWWOH�IRU�VKRUW�ILOHV��7KLV�UXOH�LV�QRW�DOZD\V�WUXH��VR�\RX�VKRXOG
H[SHULPHQW�ZLWK�ERWK�W\SHV�RI�VRUWV�WR�VHH�ZKLFK�ZRUNV�EHVW�IRU�\RXU�ILOHV�

$IWHU�HQWHULQJ�DOO�WKLV�LQIRUPDWLRQ��WKH�ILOH�ZLOO�EH�VRUWHG��7KLV�FDQ�WDNH�DQ\ZKHUH�IURP���VHFRQG�WR�DERXW
��PLQXWHV�GHSHQGLQJ�RQ�WKH�QXPEHU�RI�UHFRUGV��WKH�QXPEHU�RI�ILHOGV��DQG�WKH�OHQJWK�RI�WKH�ILHOGV�

:KHQ�WKH�VRUW�LV�FRPSOHWH��\RX�ZLOO�EH�SURPSWHG�IRU�D�6$9(�ILOHQDPH��,I�\RX�HQWHU�WKH�VDPH�ILOHQDPH�DV
WKH�/2$'�ILOH�WKHQ�WKH�RULJLQDO�ILOH�ZLOO�EH�GHVWUR\HG��,Q�DQ\�FDVH��WKH�ILOH�FUHDWHG�ZLOO�EH�RI�WKH�VDPH�W\SH
DV�WKH�ILOH�ORDGHG�VR�WKDW�LW�FDQ�HDVLO\�EH�XVHG�LQ�WKH�DSSOLFDWLRQ�WKDW�FUHDWHG�LW�
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$Q�([DPSOH�

7KH�ZD\�WKLV�SURJUDP�ZDV�WHVWHG�ZDV�XVLQJ�RQH�RI�WKH�VRXUFH�FRGH�ILOHV��$VVHPEO\�FRGH�LV�XVXDOO\�DUUDQJHG
LQ���FROXPQV�VR�LW�LV�DQ�HDV\�ZD\�WR�WHVW�D�PXOWL�ILHOG�VRUW��5XQ�6257�(;3�DQG�XVH�'6.Q�,1387�6�DV�WKH
�/2$'�ILOHQDPH���7KLV�ILOH�LV�DERXW�����UHFRUGV��)RU�WKH�ILUVW�ILHOG�HQWHU�6WDUW ��DQG�/HQJWK ���7KLV�ZLOO
VRUW�WKH�VR�FDOOHG��RS�FRGH��ILHOG�ILUVW��)RU�WKH�VHFRQG�ILHOG�HQWHU�6WDUW ��DQG�/HQJWK ���7KLV�ZLOO�VRUW�WKH
�ODEHO��ILHOG�VHFRQG��)LQDOO\�HQWHU�6WDUW ���DQG�/HQJWK ��IRU�WKH�WKLUG�ILHOG�WR�XVH�WKH�UHPDLQLQJ�SRUWLRQ
RI�WKH�UHFRUG�WR�VRUW��)RU�WKH�IRXUWK�ILHOG�VLPSO\�KLW�HQWHU��<RX�ZLOO�EH�DVNHG�LI�WKH�GDWD�LV�FRUUHFW��,I�LW�LV�
KLW�<��LI�LW�LV�QRW��DV�H[SODLQHG�DERYH��KLW�1��1H[W�\RX�ZLOO�EH�SURPSWHG�IRU�$VFHQGLQJ�RU�'HVFHQGLQJ�VRUW�
+LW���WR�FKRRVH�$VFHQGLQJ�VRUW�DV�WKLV�LV�JHQHUDOO\�HDVLHU�WR�YHULI\�YLVXDOO\��$VFHQGLQJ�HVVHQWLDOO\�PHDQV
DOSKDEHWLFDO�RUGHU�ZKHUHDV�'HVFHQGLQJ�LV�UHYHUVH�DOSKDEHWLFDO��)LQDOO\�\RX�ZLOO�EH�SURPSWHG�IRU�WKH�W\SH
RI�VRUW�WR�XVH��6HOHFW���IRU�6KHOO�VRUW�DOWKRXJK�LQ�WKLV�FDVH�D�6KXWWOH�VRUW�ZRXOG�SUREDEO\�ZRUN�DV�ZHOO��7KH
VRUWLQJ�ZLOO�QRZ�EHJLQ��,W�VKRXOG�RQO\�WDNH�DERXW���VHFRQGV�RU�VR��:KHQ�LW�LV�GRQH�\RX�ZLOO�EH�SURPSWHG
IRU�D�VDYH�ILOHQDPH��(QWHU�D�ILOHQDPH�WKDW�LV�GLIIHUHQW�IURP�WKH�RQH�\RX�FUHDWHG�VXFK�DV�'6.Q�6257('�
:KHQ�WKH�VDYH�LV�FRPSOHWH�WKH�SURJUDP�ZLOO�UHVWDUW��+LW�FCTN =�WR�JHW�RXW�RI�WKH�SURJUDP��1RZ�ORDG�XS
7,�:ULWHU�DQG�ORRN�DW�WKH�ILOH�\RX�VDYHG�WR�VHH�KRZ�WKH�VRUW�ZRUNHG�RXW�

1RWHV�RQ�WKH�3URJUDP�

7KH�ZD\�WKLV�SURJUDP�ZRUNV�LV�IDLUO\�W\SLFDO�RI�GDWD�PDQLSXODWLRQ�SURJUDPV�IRU�WKH���$��7KH�SURJUDP
LWVHOI�UHVLGHV�LQ�ORZ�PHPRU\��!�������!�)))��DQG�XVHV�KLJK�PHPRU\��!$������!))))��DV�D�GDWD�EXIIHU�
7KH�ORDG�URXWLQH�ILUVW�GRHV�D�67$786�FDOO�WR�WKH�GLVN�GULYH�WR�GHWHUPLQH�ZKDW�W\SH�RI�ILOH�WKH�XVHU�KDV
DVNHG�WR�ORDG�DQG�WKHQ�RSHQV�WKH�ILOH��7KH�ILOH� LV�ORDGHG�LQWR�KLJK�PHPRU\��RQH�UHFRUG�DIWHU�DQRWKHU
VHSDUDWHG�E\�OHQJWK�E\WHV��)RU�HDFK�VWULQJ�D�SRLQWHU�LV�HQWHUHG�LQWR�D�WDEOH�LQ�ORZ�PHPRU\�VR�WKDW�HDFK
VWULQJ� PD\� EH� ORRNHG� XS� TXLFNO\� EDVHG� RQ� LWV� QXPEHU�� 7KH� VRUW� URXWLQHV� WKHPVHOYHV� DUH� TXLWH
VWUDLJKWIRUZDUG�DQG�WKH�%$6,&�FRGH�WKDW�WKH\�DUH�EDVHG�RQ�LV�LQFOXGHG�LQ�WKH�VRXUFH�ILOHV��,W�ZRXOG�EH�YHU\
HDV\�WR�DGG�RWKHU�W\SHV�RI�VRUWV�WR�WKLV�SDFNDJH��D��TXLFN�VRUW��URXWLQH�ZRXOG�EH�PRVW�XVHIXO��EHFDXVH�RI
WKH�ZD\�LW�LV�VWUXFWXUHG��7KHUH�DUH���VXEURXWLQHV�ZKLFK�VKRXOG�EH�XVHG�E\�DOO�VRUW�URXWLQHV��&203$5�
ZKLFK�FRPSDUHV���VWULQJV�EDVHG�RQ�WKH�ILHOG�GDWD�VXSSOLHG�E\�WKH�XVHU��DQG�6:$3�ZKLFK�VLPSO\�VZDSV�WKH
YDOXHV� RI� �� VWULQJV�� )XUWKHUPRUH�� WKH� KDQGOLQJ� RI� DVFHQGLQJ�GHVFHQGLQJ� VRUW� LV� KDQGOHG�ZLWKLQ� WKH
&203$5�URXWLQH�LWVHOI�E\�HVVHQWLDOO\�QHJDWLQJ�WKH�UHVXOW�RI�WKH�FRPSDUH�LI�WKH�XVHU�UHTXHVWV�D�GHVFHQGLQJ
VRUW��,W�LV�P\�IHHOLQJ�WKDW�WKH�&203$5�URXWLQH�FRXOG�EH�VSHG�XS�D�ELW�PRUH��EXW�ILQDO�H[DPV�DQG�ODFN�RI
SDWLHQFH�SURKLELWV�WKDW�DW�WKLV�WLPH�

7KH�PDLQ�UHDVRQ��,�EHOLHYH��WKDW�WKLV�VRUW�SDFNDJH�LV�QRWLFHDEO\�IDVWHU�WKDQ�DQ\�RWKHU�VRUW�SDFNDJH�IRU�WKH
7,�LV�EHFDXVH�WKH�6:$3�DQG�&203$5�URXWLQHV�UHDOO\�QHYHU�PRYH�DQ\�GDWD��7KH�&203$5�URXWLQH
FRPSDUHV�WKH�WZR�VWULQJV�ZKHUH�WKH\�DUH�LQ�PHPRU\�ZLWKRXW�HYHU�PRYLQJ�HLWKHU�RQH��7KH�6:$3�URXWLQH
RQO\�KDV�WR�VZDS�SRLQWHUV����E\WHV��LQVWHDG�RI�WKH�HQWLUH�VWULQJ��W\SLFDOO\�����E\WHV�LQ�PRVW�SURJUDPV���%\
UHGXFLQJ�WKH�DPRXQW�RI�GDWD�WKDW�KDV�WR�EH�PRYHG��D�VLJQLILFDQW�VSHHG�LQFUHDVH�LV�REWDLQHG��$QRWKHU�UHDVRQ
IRU�WKH�VSHHG�RI�WKLV�SURJUDP�LV�WKDW�LW�PDNHV�H[WHQVLYH�XVH�RI�ZRUNVSDFH�UHJLVWHUV�UDWKHU�WKDQ��YDULDEOHV��
7KH���$�LV�FDSDEOH�RI�DFFHVVLQJ�UHJLVWHUV�IDVWHU�WKHQ��YDULDEOHV��DQG�EHFDXVH�WKHVH�UHJLVWHUV�KDYH�EHHQ
SODFHG�LQ�VFUDWFK�SDG�5$0��]HUR�ZDLW�VWDWH��WKH\�DUH�H[WUHPHO\�IDVW��+RZHYHU��WKHUH�LV�FHUWDLQO\�URRP�IRU
LPSURYHPHQW�LQ�WKLV�SURJUDP��SDUWLFXODUO\�LQ�WKH�ZD\�RI�LPSURYLQJ�WKH�&203$5�URXWLQH�ZKLFK�LV�WKH
PRVW�XVHG�FRGH�LQ�WKH�SURJUDP��DQG�E\�XVLQJ�PRUH�HIILFLHQW�VRUW�URXWLQHV��,�DP�ZLOOLQJ�WR�ZRUN�ZLWK�DQ\
SURJUDPPHU�ZKR�LV�LQWHUHVWHG�LQ�PRGLI\LQJ�WKLV�SURJUDP�
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:K\�,�:URWH�7KLV�3URJUDP�

7KLV�SURJUDP�LV�FDOOHG��6RUW�([SHULPHQW��EHFDXVH�LQ�P\�PLQG�LW�LV�MXVW�WKDW��,�GLGQ
W�ZULWH�LW�EHFDXVH�,
QHHGHG�D�VRUW�URXWLQH��,�ZURWH�LW�WR�VHH�KRZ�IDVW�,�FRXOG�JHW�WKH���$�WR�KDQGOH�D�PXOWL�ILHOG�VRUW��,�ZDV
LQWHUHVWHG�LQ�WKLV�EHFDXVH�,�DP�FRQVLGHULQJ�ZULWLQJ�D�GDWDEDVH�SURJUDP�RI�VRPH�NLQG��,�EHOLHYH�D�VRUW
URXWLQH�LV�D�FHQWUDO�SDUW�RI�WKLV��2I�FRXUVH�D�VRUW�IRU�D�GDWD�EDVH�PXVW�DOORZ�IRU�PDQ\�PRUH�RSWLRQV�VXFK
DV�WUXH�QXPHULFDO�FRPSDULVRQV��DELOLW\�WR�LJQRUH�FDVH��VHOHFWLRQ�RI�DVFHQGLQJ�GHVFHQGLQJ�IRU�HDFK�ILHOG��DQG
PXFK�PRUH��,I�ZKHQ�,�GR�EHJLQ�ZRUN�RQ�WKLV�GDWDEDVH�SURJUDP�LW�ZLOO�SUREDEO\�XVH�QRQH�RI�WKH�FRGH�LQ�WKLV
URXWLQH��RQO\�WKH�NQRZOHGJH�,�JDLQHG�LQ�ZULWLQJ�LW��2QH�RI�WKH�UHDVRQV�IRU�UHOHDVLQJ�WKH�VRXUFH�FRGH�LV�WR
VHH�LI�VRPH�EULOOLDQW�SURJUDPPHU�RXW�WKHUH�FDQ�ILQG�D�ZD\�WR�VSHHG�WKLV�VWXII�XS�VLJQLILFDQWO\��XVLQJ�VRPH
WHFKQLTXHV�,�PD\�KDYH�PLVVHG��0DQ\�SHRSOH�KDYH�WKRXJKWV�RQ�D�GDWDEDVH��,�ZRXOG�OLNH�WR�KHDU�IURP�DQ\
RI�\RX�WKDW�DUH�LQWHUHVWHG�LQ�VXFK�D�SURGXFW��,�DP�QRW�SODQQLQJ�RQ�FUHDWLQJ�G%DVH�,,,��EXW�VRPHWKLQJ�WKDW
LV�VLJQLILFDQWO\�PRUH�SRZHUIXO�WKHQ�ZKDW�LV�FXUUHQWO\�DYDLODEOH��,�ZRXOG�FUHDWH�YHUVLRQV�RI�WKLV�SURJUDP
IRU�ERWK�WKH���$�DQG�WKH�*HQHYH��VLQFH�WKH�PHPRU\�DQG�VSHHG�FDSDELOLWLHV�RI�WKH�*HQHYH�DOORZ�IRU�D�GHJUHH
RI�SRZHU�QRW�SRVVLEOH�RQ�WKH�VWDQGDUG���$�V\VWHP�

:K\�)DLUZDUH"

,Q�JHQHUDO� ,�GRQ
W� UHOHDVH� IDLUZDUH�SURJUDPV��(LWKHU�P\�SURJUDPV�DUH� FRPPHUFLDO� UHOHDVHV� VXFK�DV
3UH�6FDQ�,W���)RQW�:ULWHU��;%�%XJ��DQG�*5$0�3DFNHU��RU�DUH�HVVHQWLDOO\��JLYHQ�DZD\��LQ�0,&52SHQGLXP
RU�*HQLDO�75$9HO(5��7KLV�SURJUDP�LV�IDLUZDUH�EHFDXVH�LW�LV�WRR�PDMRU�DQ�HIIRUW�WR�MXVW��JLYH�DZD\��EXW
,�GRQ
W�FRQVLGHU�LW�WR�EH�ZRUWK\�RI�D�PDMRU�PDUNHWLQJ�HIIRUW��7KHUH�KDYH�EHHQ�PDQ\�SHRSOH�LQ�WKH���$
FRPPXQLW\�ZKR�KDYH�UHTXHVWHG�PRUH�SRZHUIXO�VRUWLQJ�WRROV��,�EHOLHYH�WKLV�SURJUDP�LV�D�PDMRU�VWHS�LQ�WKDW
GLUHFWLRQ��,W�LV�VLJQLILFDQWO\�PRUH�SRZHUIXO�WKDQ�WKH�H[FHOOHQW�5RPHU�&OXORZ��7,�6RUW��SDFNDJH�ZKLFK�KDV
EHHQ�WKH�VWDQGDUG�IRU�TXLWH�VRPH�WLPH�QRZ��7KDW�URXWLQH�RQO\�VRUWHG�',6�9$5����ILOHV�DQG�FRXOG�RQO\
KDQGOH�D�PD[LPXP�RI�����UHFRUGV��,W�FRXOG�DOVR�RQO\�VRUW�RQ���ILHOGV�DQG�ZDV�RQ�WKH�RUGHU�RI���WLPHV�VORZHU
WKDQ�WKLV�SDFNDJH��,I�\RX�ILQG�WKLV�SURJUDP�XVHIXO��WKDW�PHDQV�WKDW�\RX�86(�LW��SHUKDSV�QRW�HYHU\�GD\�
EXW�WKDW�LW�SHUIRUPV�D�WDVN�EHWWHU�WKDQ�ZKDW�\RX�XVHG�EHIRUH��RU�WKDW�\RX�FRXOG�QRW�GR�EHIRUH���SOHDVH�VHQG
D�IDLUZDUH�GRQDWLRQ��,Q�JHQHUDO��,�XQGHUVWDQG�IURP�WKH�H[SHULHQFHV�RI�PDQ\�RI�P\�BIULHQGVB��IDLUZDUH�GRHV
QRW�ZRUN��3OHDVH�VKRZ�PH�WKDW�LW�FDQ��,�KDYH�LGHDV�IRU�VHYHUDO�RWKHU�SURJUDPV�WKDW�FRXOG�EH�UHOHDVHG�DV
IDLUZDUH�LI�WKLV�SURJUDP�SURYHV�WR�EH�ZRUWKZKLOH�

7KDQN�\RX�

&ORVLQJ�1RWH�

7KHUH�DUH�D�FRXSOH�UHDVRQV�ZK\�,�LQVLVW�RQ�ZULWWHQ�SHUPLVVLRQ�EHIRUH�DQ\�RUJDQL]DWLRQ�GLVWULEXWHV�WKLV
SURJUDP��)LUVW�LV�VR�WKDW�,�FDQ�JHW�VRPH�LGHD�RI�WKH�GLVWULEXWLRQ�WKDW�WKLV�SURJUDP�LV�JHWWLQJ��6HFRQG�LV�WR
NHHS�RUJDQL]DWLRQV�OLNH�;;;�;;;;�DQG�WKH�;;;;;;;;�;;;;;;;;;;�;;;;;�IURP�VHOOLQJ�FRSLHV�WR
SHRSOH�IRU������RU�PRUH���D�SUDFWLFH�ZKLFK�LV�DQ�LQVXOW�DQG�D�ULS�RII�WR�ERWK�WKH�DXWKRU�DQG�WKH�FXVWRPHU�
,I�\RXU�XVHU�JURXS�LV�LQWHUHVWHG�LQ�GLVWULEXWLQJ�WKH�SURJUDP��MXVW�GURS�PH�D�TXLFN�QRWH�VD\LQJ�VR��,
OO�JHW
ZULWWHQ�SHUPLVVLRQ�RXW�WR�\RX�$6$3�
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Disk 83. Contents of file SORT/EXP/S

* SORT/EXP/S FROM J. PETER HODDIE

       DEF  START,STOP

*      REF  INPUT             Aorg-ed at >2E00

*      REF  DSRLNK
*      REF  KSCAN
*      REF  VSBW,VMBW
*      REF  VSBR,VMBR
       REF  VDPWD

RECS   EQU  1000              total number of records
RECLEN BSS  2                 length of each record (include length byte)
BUFBAS EQU  >A000             base address of the data buffer
BUFTOP EQU  >FFF8-256         top address of the data buffer
*                              -256 is because of way BUFTOP is checked

PAB    EQU  >2000             address of pab
PABBUF EQU  PAB+>40           address of pab buffer

WS     EQU  >8300             a nice _fast_ ws for the /4A.

       AORG >2E00             make sure it is low memory
       B    @START

* CONSTANTS AND THAT SORT OF THING
H00
OPEN   DATA 0
HFFFF  DATA -1
D10    DATA 10
CLOSE
H01    BYTE >01
READ
H02    BYTE >02
WRITE
H03    BYTE >03
STATUS
H09    BYTE >09
OUTMOD BYTE >02               data for opening PAB for output
INMOD  BYTE >04               data for opening PAB for input
SAVMOD BSS  1                 place to save constructed mode base byte
SPACE
H20    BYTE >20
ZERO   TEXT '0'
NUMBUF BSS  6                 buffer for fielding numeric input
       EVEN
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*TABLE  BSS  RECS*2            create a table of record pointer
TABLE  EQU  >2100             put the table where it won't get SAVEd

RECHI  BSS  2                 space to hold high record number loaded

PABDAT DATA >0000,PABBUF,>0000,0,9
       TEXT 'DSK2.FILE'
       TEXT '                        '       24 spaces?
       TEXT '    '                           and some for safety
       EVEN

* CONSTANTS RELATING TO TEXT LAYOUT
WIDTH  EQU  40                screen width
LMAR   EQU  3                 left margin
LINE1  EQU  3                 value of first used line

TEXT01 TEXT 'LOAD Filename:'                 14 bytes
TEXT02 TEXT 'SAVE Filename:'
TEXT03 TEXT '1=Shell 2=Shuttle'              17 bytes
TEXT04 TEXT '1=Descending 2=Ascending'       24 bytes
TEXT05 TEXT 'Sorting . . .'                  13 bytes
TEXT06 TEXT 'Sort Experiment'                15 bytes
TEXT07 TEXT 'Field #  Start  Length'         22 bytes
TEXT08 TEXT '(C) 1987 J. Peter Hoddie'       24 bytes
TEXT10 TEXT 'Is this correct?'               16 bytes
TEXT09 TEXT 'This  is a  Fairware  program.' 30 bytes
       TEXT 'It  may  only  be  distributed'
       TEXT 'with  all   documentation  and'
       TEXT 'source  files.    It   may  be'
       TEXT 'copied by any individual.  Any'
       TEXT 'commercial   organization   or'
       TEXT 'user group must obtain written'
       TEXT 'permission  from the author to'
       TEXT 'distribute.  If you  find this'
       TEXT 'program useful please send $10'
       TEXT 'to  the  author.  Comments and'
       TEXT 'suggestions always welcome.   '
       TEXT '        J. Peter Hoddie       '
       TEXT '      12 Paul Revere Road     '
       TEXT '      Lexington, MA 02173     '
*            012345678901234567890123456789
       EVEN

* field record format is Start,Length
*  Start counts starting with 1, not 0.
*  Terminate list of records with a -1,x for data
*  To indicate length of "rest of field" use Length=0
FSTART BSS  10*2*2            allow for 10 fields

START
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       LWPI WS                give us some fast memory to work with

       LI   R0,>01F0          40 columns
       BLWP @VWTR
       MOVB @WS+1,@>83D4      tell the OS we are in 40 columns

       LI   R0,>07F5          E/A color scheme
       BLWP @VWTR

       MOVB @H03,@>8375       set keyboard number to uppercase only

* CLEAR THE POINTER TABLE
       LI   R0,TABLE
       LI   R1,RECS
CB10   CLR  *R0+
       DEC  R1
       JNE  CB10

       BL   @CLS              clear the screen

* PUT UP THE TITLE TEXT
       LI   R0,5*WIDTH+5
       LI   R1,TEXT09
       LI   R2,30
       LI   R3,15
TITLE0 BLWP @VMBW
       A    R2,R1
       AI   R0,WIDTH
       DEC  R3
       JNE  TITLE0

TITLE1
       BLWP @KSCAN
       CB   @>8375,@HFFFF
       JNE  TITLE1            wait to get off old key

TITLE2 BLWP @KSCAN            wait for any keypress
       CB   @>8375,@HFFFF
       JEQ  TITLE2

       BL   @CLS

* GET THE INPUT FILENAME
       LI   R0,LINE1*WIDTH+LMAR
       LI   R1,TEXT01
       LI   R2,14
       BLWP @VMBW             prompt
       AI   R0,WIDTH+1        location of field on screen
       BL   @GETFIL           get filename

* DO A STATUS CHECK ON THE FILE
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       LI   R0,PAB
       LI   R1,PABDAT
       LI   R2,>30
       BLWP @VMBW
       MOVB @STATUS,R1
       BLWP @VSBW             change PAB to STATUS opcode
       BL   @DSR              perform the STATUS call
       LI   R0,PAB+8
       BLWP @VSBR             get the status byte
       MOVB R1,R2             make a copy of the byte
       CLR  R3                a byte to build the file flags in
       ANDI R1,>0400          isolate Variable/Fixed flag
       JEQ  STA10             flag is reset=FIXED
       AI   R3,>1000          set bit indicating Variable
STA10  MOVB R2,R1             get back copy of STATUS byte
       ANDI R1,>1000          isolate Internal/Display flag
       JEQ  STA15             flag is reset=DISPLAY
       AI   R3,>0800          set bit indicating INTERNAL
STA15
       MOVB R3,@SAVMOD        save the created base mode byte
       AB   @INMOD,R3         now set for INPUT mode
       MOVB R3,R1
       LI   R0,PAB+1
       BLWP @VSBW             install byte in the PAB

* WE WILL ASSUME SEQUENTIAL ACCESS
* RECORD LENGTH IS DETERMINED FROM THE OPEN DSR

* OPEN THE FILE FOR INPUT
       LI   R0,PAB
       MOVB @OPEN,R1
       BLWP @VSBW             change PAB to OPEN mode
       BL   @DSR              open the file

       LI   R0,PAB+4          address of record length byte
       BLWP @VSBR             get the byte
       SRL  R1,8              make number a word
       MOV  R1,@RECLEN        remember this value

* PREPARE TO LOAD THE FILE
       CLR  R5                current record number
       LI   R6,BUFBAS         first entry into buffer
       LI   R7,TABLE+2        first entry into table

       LI   R0,PAB
       MOVB @READ,R1          get READ opcode
       BLWP @VSBW             change pab

* LOOP TO ACTUALLY LOAD THE FILE
LOAD20
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       BL   @DSR              get next record

       LI   R0,PAB+1
       BLWP @VSBR             get error byte
       ANDI R1,>E000          isolate error bits
       JNE  LOAD90            error. we're done.

       LI   R0,PAB+5          address of length byte
       BLWP @VSBR             get length byte
       SRL  R1,8              make it a word
       MOV  R1,R2             put length byte in place

       MOV  R6,*R7+           put the address in the table
       MOV  R6,R1             address to put string in cpu
       A    R2,R6             update the address for next string
       INC  R6                include length byte in the count

       LI   R0,PABBUF         address of string in vdp
       MOV  R2,R2             null string?
       JEQ  LOAD25            don't move it
       SWPB R2
       MOVB R2,*R1+           install length byte
       SWPB R2
       BLWP @VMBR             get the string

LOAD25
       CI   R6,BUFTOP         are we pushing the top of the buffer
       JH   LOAD90            yup. kill rest of the load
       INC  R5                update record count
       CI   R5,RECS           see if this is last record . .
       JNE  LOAD20            not done yet

* LOADING IS COMPLETE
LOAD90
       MOVB @CLOSE,R1
       LI   R0,PAB
       BLWP @VSBW             change opcode to CLOSE
       BL   @DSR              CLOSE the file

       MOV  R5,@RECHI         zero record count?/remember hi rec num
       JNE  LOAD95            nope.
       B    @START            restart the program
LOAD95

* PREPARE TO SORT THE DATA

* GET THE FIELD DATA (THIS IS A ROYAL PAIN ....)
FINP00 LI   R0,LINE1+3*WIDTH+LMAR
       LI   R1,TEXT07
       LI   R2,22
       BLWP @VMBW             put up the fielding text
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       CLR  R10               field number=0
       LI   R9,LINE1+4*WIDTH+LMAR            first line to use

FINP10
       MOV  R10,R1
       SWPB R1
       AI   R1,'1'*256        display field number +1
       MOV  R9,R0             screen address
       C    *R0+,*R0+         move it over a bit
       BLWP @VSBW             put up the number

       AI   R0,5              point to first field (start)
       LI   R1,NUMBUF
       LI   R2,4
       BLWP @INPUT            get the number
       MOV  R1,R0             get buffer pointer
       BL   @CNS              get an integer
       MOV  R0,R0             zero?
       JEQ  FINP10            get it again.
       C    R0,@HFFFF         error?
       JEQ  FINP90            done with input
       DEC  R0                take it back by 1.
*                              lets user enter from 1->80 rather then 0->79
       MOV  R10,R5            get field number
       SLA  R5,2              *4
       MOV  R0,@FSTART(R5)    put value in place

       MOV  R9,R0
       AI   R0,17             address of second field
       LI   R1,NUMBUF
       LI   R2,4
       BLWP @INPUT
       MOV  R1,R0
       BL   @CNS
       C    R0,@HFFFF         error?
       JNE  FINP20            nope.
       CLR  R0                assume a zero then
FINP20
       MOV  R0,@FSTART+2(R5)  put value in place

       AI   R9,WIDTH          next line
       INC  R10               next element
       CI   R10,8             done?
       JNE  FINP10            nope

FINP90
       MOV  R10,R10           did the user enter _anything_?
       JEQ  FINP00            nope. make them try again.
       MOV  R10,R5
       SLA  R10,2
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       SETO @FSTART(R10)      indicate end of list

       LI   R0,18*WIDTH+LMAR
       LI   R1,TEXT10
       LI   R2,16
       BLWP @VMBW             check if user _thinks_ data is correct.

FINP95 BLWP @KSCAN
       MOVB @>8375,R3
FINP97 BLWP @KSCAN            wait for key to be released.
       CB   @>8375,R3
       JEQ  FINP97
       SRL  R3,8
       CI   R3,'Y'
       JEQ  SRTT10            ok
       CI   R3,'N'
       JNE  FINP95            not vaild key. try again
       MOVB @H20,R1
       LI   R0,LINE1+3*WIDTH+LMAR
FINP96 BLWP @VSBW             clear out
       INC  R0
       CI   R0,19*WIDTH
       JNE  FINP96
       B    @FINP00           restart fielding info

* DETERMINE IF ASCENDING OR DESCENDING SORT
SRTT10 LI   R0,18*WIDTH+LMAR
       LI   R1,TEXT04
       LI   R2,24
       BL   @GETNUM           prompt for sort order
       CI   R1,2
       JGT  SRTT10            out of range
       AI   R1,>0459          B *R9 +1 for 10, +2 for 11
       MOV  R1,@COMP97        patch out the code with user choice

* FIND OUT THE TYPE OF SORT THAT USER WANTS
SRTT20 LI   R0,20*WIDTH+LMAR
       LI   R1,TEXT03
       LI   R2,17
       BL   @GETNUM
       CI   R1,2
       JGT  SRTT20

       MOV  R1,R9             save the number for compare
       LI   R0,22*WIDTH+LMAR
       LI   R1,TEXT05
       LI   R2,13
       BLWP @VMBW             tell user we are busy

       CI   R9,1
       JEQ  SHELL
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       JMP  SHUTLE            if not 1, must be 2

*         *** SHELL SORT ***

* USING THE RUSS WALTERS ALGORITHM
* FROM PAGE 82 OF "SECRET GUIDE TO COMPUTERS, VOLUME TWO
*  42 D=N
*  44 D=INT(D/5)+1
*  50 FOR I=1 TO N-D
*  60  FOR J=I TO 1 STEP -D
*       IF X$(J)>X$(J+D) THEN SWAP X$(J),X$(J+D)
*      NEXT J
*  70 NEXT I
*  75 IF D>1 THEN 44
*
* REGISTER USAGE
*   R7=D
*   N = @RECHI
*   R8 = I
*   R9 = J
*

SHELL

SRT42
       MOV  @RECHI,R7         D=N

SRT44
       MOV  R7,R1
       CLR  R0
       LI   R4,5
       DIV  R4,R0             do the division
       INC  R0                +1
       MOV  R0,R7             D=INT(D/5)+1

SRT50
       LI   R8,1              begin FOR I=1 to N-D

SRT60
       MOV  R8,R9             begin FOR J=I TO 1 STEP -D

SRT60B
       MOV  R9,R0             R0=J
       MOV  R9,R1
       A    R7,R1             R1=J+D
       BL   @COMPAR           compare these two strings
       JMP  SRT60A            R0=<R1 . . .no swap

       MOV  R9,R2             R2=J
       MOV  R9,R1
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       A    R7,R1             R1=J+D
       BL   @SWAP

SRT60A
       S    R7,R9             J=J-D (NEXT starting .  . . . .)
       CI   R9,1              done?
       JGT  SRT60B            nope

SRT70
       INC  R8                I=I+1 (NEXT starting)
       MOV  @RECHI,R0         get N
       S    R7,R0             R0=N-D
       C    R8,R0
       JGT  SRT75             done with loop
       JMP  SRT60             continue loop

SRT75
       CI   R7,1              are we done?
       JGT  SRT44             not yet . . . .
       B    @SAVE

*  ***** SHUTTLE SORT ******
*
* BASED ON RUSS WALTERS "SUPER-FANCY 3 LINE SORT"
*
* 50 FOR I=1 TO N-1
* 60   FOR J=I TO 1 STEP -1 : IF X$(J)>X$(J+1) THEN SWAP : NEXT J
* 70 NEXT I
*
*  R7 = I
*  R8 = J
*  N = @RECHI
*

SHUTLE

SHUT50
       LI   R7,1              FOR I=1 TO N-1 ... start

SHUT60
       MOV  R7,R8             FOR J=I TO 1 . . . start

SHUT6B
       MOV  R8,R0             R0=J
       MOV  R0,R1
       INC  R1                R1=J+1
       BL   @COMPAR           is X(J)>X(J+1)
       JMP  SHUT6A            nope
       MOV  R8,R1
       MOV  R1,R2
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       INC  R2
       BL   @SWAP

SHUT6A
       DEC  R8                next ,. .. sort of
       JNE  SHUT6B            not done with loop
SHUT70
       INC  R7                next I . . sort of . .
       C    R7,@RECHI         done?
       JNE  SHUT60            no. continue loop.
*      B    @SAVE             done.

SAVE
* HAVING SORTED THE DATA WE NOW MUST DUMP IT BACK TO DISK

* GET A FILENAME FROM THE USER
       LI   R0,22*WIDTH+LMAR  put around the _bottom_ of the screen
       LI   R1,TEXT02
       LI   R2,14
       BLWP @VMBW
       AI   R0,WIDTH+1
       BL   @GETFIL

*  NEXT UPDATE THE PAB IN VDP
       LI   R0,PAB
       MOVB @OPEN,R1
       BLWP @VSBW             change opcode to OPEN _again_
       INC  R0
       MOVB @OUTMOD,R1
       AB   @SAVMOD,R1        add into that the file type info
       BLWP @VSBW             change the mode to output
       LI   R0,PAB+9
       LI   R1,PABDAT+9
       LI   R2,>20
       BLWP @VMBW
       BL   @DSR              open the file

* PREPARE TO LOOP TO SAVE THE FILE
       LI   R0,PAB
       MOVB @WRITE,R1         get opcode for write
       BLWP @VSBW             change opcode

       CLR  R5                set record number to zero

* LOOP TO SAVE THE FILE
SAVE10
       MOV  R5,R1
       SLA  R1,1              *2
       MOV  @TABLE+2(R1),R1   get pointer to the next string
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       JEQ  SAVE90            end of file . . .error or something

       MOVB *R1+,R2
       SRL  R2,8              get length of the string
*      MOV  R2,R2             is it a null string?
       JEQ  SAVE30

       LI   R0,PABBUF
       BLWP @VMBW             80 character to move to VDP for save

SAVE30
* PUT THE CHARACTER COUNT WHERE IT BELONGS
       SWPB R2
       MOVB R2,R1             put count in R1
       LI   R0,PAB+5          where count goes in VDP
       BLWP @VSBW             update the count

       BL   @DSR

       LI   R0,PAB+1          address of error byte
       BLWP @VSBR             read byte
       ANDI R1,>E000          error?
       JNE  SAVE90            yup

       INC  R5                next record
       C    R5,@RECHI         done?
       JNE  SAVE10            nope

* WE ARE DONE. CLOSE UP SHOP.
SAVE90
       MOVB @CLOSE,R1
       LI   R0,PAB
       BLWP @VSBW             change opcode to CLOSE
       BL   @DSR

* AND RESTAR THE PROGRAM
       B    @START

***********************
* COMPAR
* R0 is number of first record
* R1 is number of second
*  RT normal if R0=<R1
*  RT+2 if R0>R1

COMPAR
       MOV  R11,R10           make a copy of the return address

       LI   R12,FSTART        pointer to field table
       LI   R3,COMP90
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       MOV  R0,R14            save this info
       MOV  R1,R15            ""

COMP00
       CB   *R12,@HFFFF       are we done with fielding loop?
       JNE  COMP02            nope
COMP20 B    *R3               yup. All fields were equal. Exit based on length
COMP02
       MOV  R14,R2            restore values
       MOV  R15,R1            ""

       SLA  R2,1
       SLA  R1,1
       MOV  @TABLE(R2),R0     get pointers to strings
       MOV  @TABLE(R1),R1

* GET THE LENGTH BYTES
       MOVB *R0+,R2
       MOVB *R1+,R3
       SRL  R2,8
       SRL  R3,8

       MOV  *R12,R13          get field start
       A    @2(R12),R13       add in length

       C    R2,R3
       JGT  COMP05            R2 is longer
*      MOV  R2,R2             use R2 length . . shorter
       LI   R3,COMP95
       JMP  COMP07            do it
COMP05
       MOV  R3,R2             use R3 length . . shorter
       LI   R3,COMP90

* CHECK IF FIELD IS CONTAINED IN THIS STRING
COMP07
       C   *R12,R2            is field beginning beyond end of string?
       JLT  COMP0A            ok
       JEQ  COMP0A            ok
       CB   @-1(R1),@1(R12)   compare field position vs length
       JGT  COMP20            includes field. compare done.
       JEQ  COMP20             ""
       MOV  R0,R4
       CB   @-1(R4),@1(R12)   compare field position vs length
       JGT  COMP20            includes field
       JEQ  COMP20            ""
       C    *R12+,*R12+       field was not in either string. next field.
       JMP  COMP00            go to next field.

COMP0A
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       A    *R12,R0           add in field offset to position counter
       A    *R12,R1            ""

       C    R13,R2            is field end beyond end of string
       JLT  COMP08            nope
       JEQ  COMP08            nope
       S    *R12+,R2          get adjusted field length
       JMP  COMP10            and start the comparison

COMP08
       S    *R12+,R2          adjust length to account for new start
       MOV  *R12,*R12         is field length given as 0?
       JEQ  COMP10            yes. so use user length remaining
       MOV  *R12,R2           use the field width

COMP10 CB   *R0+,*R1+         compare next byte
       JGT  COMP90            if R0 is greater we're done
       JLT  COMP95            if R1 is greater we're done
       DEC  R2                decrement counter
       JNE  COMP10            not done yet
       INCT R12               point to next set of field data
       JMP  COMP00            done with this field. go to next one
COMP90
       INCT R11               exit for R0>R1
       JMP  COMP97
COMP95
       INCT R10
* The following statement gets patched for ascending/descending
*  sorts.  R11 is for descending. R10 for ascending.
COMP97
       RT                     exit for R0<=R1

************************
*  SWAP
*  R1 IS FIRST REC #
*  R2 IS SECOND
*  R0,R1,R2 ARE DESTROYED
*
SWAP
       SLA  R1,1
       SLA  R2,1
       MOV  @TABLE(R1),R0
       MOV  @TABLE(R2),@TABLE(R1)
       MOV  R0,@TABLE(R2)
       RT

**************************

DSR
       LI   R12,PAB+9
       MOV  R12,@>8356
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       BLWP @DSRLNK
       DATA 8
       RT

*************************
* GETFIL
*  this routine gets a filename for
*   _the_ PAB and that is about it
*   R0 is screen location

GETFIL
       LI   R2,25             length
       LI   R1,PABDAT+9       buffer address (includes length byte)
       BLWP @INPUT            get the line

       RT                     return having forgotten

*****************************
* GETNUM
* R0,R1,R2 ARE INPUT AS IN VMBW FOR PROMPT
* R1 RETURNS A NUMBER AS AN INTEGER (1 TO 9)
*

GETNUM
       BLWP @VMBW
       A    R2,R0
       INCT R0                where to display users key press

GETN10
       BLWP @KSCAN
       MOVB @>8375,R1
       MOVB R1,R2             save for debounce
       ANDI R1,>7F00
       CI   R1,>7F00
       JEQ  GETN10            don't show a "no key press" character
       BLWP @VSBW                            show the character they typed
       SRL  R1,8              make it a word
       AI   R1,-'0'           make it a number . . . if possible
       CI   R1,1
       JLT  GETN10            no good (small)
       CI   R1,9
       JGT  GETN10            no good  (too big)
* DEBOUNCE. WAIT FOR USER TO GET OFF KEY
GETN20 BLWP @KSCAN
       CB   R2,@>8375
       JEQ  GETN20
       RT                     good value. return

*************************
*  CNS (CONVERT NUMBER TO STRING)
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*   R0 IS POINTER TO STRING W/ LENGTH
*   R0 IS RETURNED WITH THE NUMBER
*   R0=-1 INDICATED AN ERROR
*   R1,R2,R3,R4  ARE TRASHED

CNS
       CLR  R1                r1=0 required for multiply
       CLR  R2                start out with a zero in accumulator
       MOVB *R0+,R4           get length
       JEQ  CNS89             length is zero. return an error.
       SRL  R4,8              make it a word
CNS10
       MOVB *R0+,R3           get next byte
       SB   @ZERO,R3          subtract off ASCII offset
       SRL  R3,8              make it a word
       MOV  R2,R1             Thank you, Tom Freeman!!!!!
       MPY  @D10,R1           multiply current value times 10
       MOV  R3,R3             compare r3 to 0
       JLT  CNS89             less then zero= error
       CI   R3,9
       JGT  CNS89             greater than 9=error
       A    R3,R2             put this number into the accumulator
       DEC  R4                down the length counter
       JEQ  CNS90             done
       JMP  CNS10             keep looping

CNS89  SETO R2                indicate an error

CNS90
       MOV  R2,R0             pass back return value
       RT                     and return

******************************
* CLS
*  CLEAR THE SCREEN & PUT UP HEADER
*
CLS
       CLR  R0
       MOVB @SPACE,R1
       BLWP @VSBW             set VDP write address and do first byte
CLS10
       INC  R0                counter
       MOVB R1,@VDPWD         do other bytes _fast_
       CI   R0,WIDTH*24       done?
       JNE  CLS10             nope.

       LI   R0,12
       LI   R1,TEXT06
       LI   R2,15
       BLWP @VMBW             put up an ugly title
       LI   R0,WIDTH+8
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       LI   R1,TEXT08
       LI   R2,24
       BLWP @VMBW             put up an ugly name . . .
       RT

       COPY "DSK1.INPUT/S"
       COPY "DSK1.DSRLNK/S"
       COPY "DSK1.UTILS/S"

STOP   END
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Disk 83. Contents of file UTILS/S

* UTILS/S FROM J. PETER HODDIE

VSBW   DATA UTILWS,VSBW0
VMBW   DATA UTILWS,VMBW0
VSBR   DATA UTILWS,VSBR0
VMBR   DATA UTILWS,VMBR0
VWTR   DATA UTILWS,VWTR0
KSCAN  DATA UTILWS,KSCAN0

UTILWS BSS  32
AK     BSS  2
AR     EQU  2*2+1+UTILWS LOW BYTE OF R2 OF UTILWS

KSCAN0
       LWPI >83E0
       BL   @>000E
       LWPI UTILWS
       RTWP
VSBW0
       BL   @AM
       MOVB @>0002(R13),@>8C00
       RTWP

VMBW0
       BL   @AM
AN     MOVB *R1+,@>8C00
       DEC  R2
       JNE  AN
       RTWP

VSBR0
       BL   @AO
       MOVB @>8800,@>0002(R13)
       RTWP

VMBR0
       BL   @AO
AP     MOVB @>8800,*R1+
       DEC  R2
       JNE  AP
       RTWP

VWTR0
       MOV  *R13,R1
       MOVB @>0001(R13),@>8C02
       ORI  R1,>8000
       SWPB R4
       MOVB R1,@>8C02
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       RTWP

AM     LI   R1,>4000
       JMP  AQ
AO     CLR  R1
AQ     MOV  *R13,R2
       MOVB @AR,@>8C02
       SOC  R1,R2
       SWPB R4
       MOVB R2,@>8C02
       MOV  @>0002(R13),R1
       MOV  @>0004(R13),R2
       B    *R11
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Disk 83. Contents of file VDP/S

* XMLLNK AND VDP ACCESS UTILS

XMLLNK DATA UTILWS,XMLLN0
KSCAN  DATA UTILWS,KSCAN0
VSBW   DATA UTILWS,VSBW0
VMBW   DATA UTILWS,VMBW0
VSBR   DATA UTILWS,VSBR0
VMBR   DATA UTILWS,VMBR0
VWTR   DATA UTILWS,VWTR0

UTILWS BSS  32
AK     BSS  2
AJ     BSS  32
AR     EQU  2*2+1+UTILWS LOW BYTE OF AJ

XMLLN0
       MOV  *R14+,@>83E2
       LWPI >83E0
       MOV  R11,@AK
       MOV  R1,R2
       CI   R1,>8000
       JH   AL
       SRL  R1,12
       SLA  R1,1
       SLA  R2,4
       SRL  R2,11
       A    @>0CFA(R1),R2
       MOV  *R2,R2
AL     BL   *R2
       LWPI UTILWS
       MOV  R11,@>83F6
       RTWP

KSCAN0
       LWPI >83E0
       MOV  R11,@AK
       BL   @>000E
       LWPI UTILWS
       MOV  R11,@>83F6
       RTWP

VSBW0
       BL   @AM
       MOVB @>0002(R13),@>8C00
       RTWP

VMBW0
       BL   @AM
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AN     MOVB *R1+,@>8C00
       DEC  R2
       JNE  AN
       RTWP

VSBR0
       BL   @AO
       MOVB @>8800,@>0002(R13)
       RTWP

VMBR0
       BL   @AO
AP     MOVB @>8800,*R1+
       DEC  R2
       JNE  AP
       RTWP

VWTR0
       MOV  *R13,R1
       MOVB @>0001(R13),@>8C02
       ORI  R1,>8000
       MOVB R1,@>8C02
       RTWP

AM     LI   R1,>4000
       JMP  AQ
AO     CLR  R1
AQ     MOV  *R13,R2
       MOVB @AR,@>8C02
       SOC  R1,R2
       MOVB R2,@>8C02
       MOV  @>0002(R13),R1
       MOV  @>0004(R13),R2
       B    *R11
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Disk 83. Contents of file WC/S

       DEF  WC,SFIRST,SLOAD,SLAST

SFIRST
SLOAD
       B    @WC

       COPY "DSK2.MG/S"
       COPY "DSK2.VDP/S"
       COPY "DSK2.CIF/S"

* COLOR TABLE AT >20*>40
* PATTERN TABLE AT >800

VDPREG DATA >00E0,>0020,>0106,>0007
CURSOR DATA >003E,>3E3E,>3E3E,>3E3E
       DATA >3C42,>99A1,>A199,>423C  COPYRIGHT SIGN CHARACTER
PABDAT DATA >0014,PABBUF,>5000,0,>0000
       BSS  16
SPACE  TEXT ' '          SPACE CHARACTER
PERIOD TEXT '.'          A PERIOD
REQSPC TEXT '^'          FORMATTER REQUIRED SPACE CHARACTER
LET$Y  TEXT 'Y'          THE LETTER Y
REDO   BYTE 15           FCTN 8
BACK   BYTE 6            FCTN 9
TXT0   TEXT '** Word Count **' 16 BYTES
TXT1   TEXT 'Input File:'  11 BYTES
TXT2   TEXT 'Ignore Formatter commands?'   26 BYTES
TXT3   TEXT 'Scanning File' 13 BYTES
TXT4   TEXT 'Word Count:' 11 BYTES
TXT5   TEXT 'Line Count:' 11 BYTES
TXT6   TEXT 'BACK, REDO or QUIT' 18 bytes
TXT7   TEXT '                                 '  32 SPACES <BYTES>
C31
TXT8   BYTE >1F          COPYRIGHT SIGN
       TEXT '1986 J. Peter Hoddie' 21 bytes
       EVEN

FAC    EQU  >834A
PAB    EQU  >1000
PABBUF EQU  >1020
DSRPTR EQU  >8356

WS     BSS  32

FLGTIW BSS  2            TI-WRITER EDITOR FLAG
FLGFMT BSS  2            FORMATTER FLAG

BUFFER BSS  80
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COUNT  BSS  2
LINCNT BSS  2

*  FLAGS:
*    TIW - CHANGES ALL CHARACTERS
*           BELOW THE SPACE TO A
*           SPACE.  I.E IF ASCII OF THE
*           CHARACTER IS 31 OR LESS
*           IS BECOMES A SPACE.
*
*    FMT - IGNORES ALL LINES BEGINNING
*           WITH A '.' AND REPLACES
*           REQUIRED SPACE WITH A
*           REAL SPACE.
*

WC
       LWPI WS

       CLR  @COUNT       CLEAR THE COUNTER
       SETO @FLGTIW      TI-WRITER TYPE FILE FLAG
       CLR  @FLGFMT      FORMATTER FILE FLAG
       CLR  @LINCNT      LINE COUNTER

* SET UP THE VDP REGISTERS
       CLR  R0
       CLR  R1           COUNTER
INIT0  MOVB @VDPREG(R1),@WS+1 INTO LOW BYTE OF R0
       BLWP @VWTR
       AI   R0,>0100
       INC  R1
       CI   R1,8
       JNE  INIT0
       MOVB @VDPREG+1,@>83D4  DON'T LET KSCAN SCREW US UP.

* LOAD CHARACTER SETS
       LI   R1,32*8+>800
       MOV  R1,@FAC
       BLWP @GPLLNK
       DATA >0018
       LI   R1,96*8+>800
       MOV  R1,@FAC
       BLWP @GPLLNK
       DATA >004A
       LI   R1,CURSOR
       LI   R0,30*8+>800 MAKE THE CURSOR AND A COPYRIGHT SIGN
       LI   R2,16
       BLWP @VMBW

* LOAD COLOR TABLE
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       LI   R1,>1000
       LI   R0,>20*>40
       LI   R2,32
INIT1  BLWP @VSBW
       INC  R0
       DEC  R2
       JNE  INIT1

       CLR  R0
       LI   R1,TXT7
       LI   R2,32
CLS1   BLWP @VMBW
       A    R2,R0
       CI   R0,768
       JNE  CLS1

       LI   R0,>0500     KEY UNIT 5
       MOVB R0,@>8374    SET THE KEY UNIT

       LI   R0,32*23+5
       LI   R1,TXT8
       LI   R2,21
       BLWP @VMBW

       LI   R0,7
       LI   R1,TXT0
       LI   R2,16
       BLWP @VMBW

       LI   R0,32*4+2
       LI   R1,TXT1
       LI   R2,11
       BLWP @VMBW
       LI   R0,32*4+14
       LI   R1,PABDAT+9
       LI   R2,15
       BLWP @INPUT

       LI   R0,32*6+2
       LI   R1,TXT2
       LI   R2,26
       BLWP @VMBW
       LI   R0,32*6+29
       LI   R1,BUFFER
       LI   R2,1
       BLWP @INPUT
       MOVB @BUFFER,R1
       JEQ  WCA1
       CB   @BUFFER+1,@LET$Y
       JEQ  WCA1
       LI   R1,'N'*256
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       LI   R0,32*6+29
       BLWP @VSBW
       JMP  WCA2
WCA1   MOVB @LET$Y,R1
       LI   R0,32*6+29
       BLWP @VSBW
       SETO @FLGFMT

WCA2
       LI   R0,32*10+8
       LI   R1,TXT3
       LI   R2,13
       BLWP @VMBW

       LI   R0,PAB
       LI   R1,PABDAT
       LI   R2,32
       BLWP @VMBW

       LI   R9,PAB+9
       MOV  R9,@DSRPTR

       BLWP @DSRLNK
       DATA 8

       LI   R1,>0200     READ
       LI   R0,PAB
       BLWP @VSBW

WC1
       MOV  R9,@DSRPTR
       BLWP @DSRLNK
       DATA 8

       LI   R0,PAB+1
       BLWP @VSBR        GET THE ERROR BYTE
       ANDI R1,>E000     ISOLATE ERROR BITS
       JNE  WCX          GET OUT
       MOVB @>837C,R1
       ANDI R1,>2000     CHECK THE COND BIT FOR BAD DEVICE NAME
       JNE  WCX          IF BIT IS SET, GET OUT.

       INC  @LINCNT      INCREMENT LINE COUNTER

       LI   R0,PAB+5
       BLWP @VSBR        GET CHARACTER COUNT
       SRL  R1,8         MAKE IT A WORD
       MOV  R1,R4        SAVE IT

       LI   R0,PABBUF
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       LI   R1,BUFFER
       MOV  R4,R2
       BLWP @VMBR

       CLR  R5           OFFSET INTO BUFFER
       SETO R8           SET THE SPACE FLAG

       MOV  @FLGFMT,R0   IS FORMATTER FLAG SET?
       JEQ  WC2
       CB   @BUFFER,@PERIOD   IS IT A FORMATTER COMMAND?
       JEQ  WC1          YES.  GET NEXT RECORD. IGNORE THIS ONE.

WC2
       MOVB @BUFFER(R5),R1    GET THE BYTE

       MOV  @FLGTIW,R0   TI-WRITER FLAG SET?
       JEQ  TIWX
* TI WRITER FLAG HANDLING.
       CB   R1,@C31      COMPARE TO AN ASCII 31
       JGT  TIWX
       MOVB @SPACE,R1    MAKE IT A SPACE
TIWX
       MOV  @FLGFMT,R0   FORMATTER FLAG SET?
       JEQ  FMTX

       CB   R1,@REQSPC   REQUIRED SPACE?
       JNE  FMTX
       MOVB @SPACE,R1    MAKE IT A SPACE
FMTX

       CB   R1,@SPACE    IS IT A SPACE?
       JNE  WC3

       MOV  R8,R8        IS R8 SET?
       JNE  WC4          IF SET, DON'T COUNT. SKIP AHEAD
       INC  @COUNT
       SETO R8           SET FLAG
       JMP  WC4          INCREMENT. SKIP FLAG CLEAR

WC3
       CLR  R8
WC4
       INC  R5           INCREMENT OFFSET
       C    R5,R4        COMPARE TO LENGTH
       JNE  WC2          IF NOT EQUAL, WE AIN'T DONE.
* WE ARE AT THE END OF THE STRING . . .
* IF R8 IS SET . . . DON'T ADD ONE . . OTHERWISE DO.
       MOV  R8,R8        IS R8 SET?
       JNE  WC5          IT IS SET. SKIP INCREMENT

       INC  @COUNT       INCREMENT
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WC5
       JMP  WC1

WCX
       LI   R1,>0100
       LI   R0,PAB
       BLWP @VSBW        SET PAB TO CLOSE

       MOV  R9,@DSRPTR
       BLWP @DSRLNK      CLOSE THE FILE
       DATA 8

* MAKE THE NUMBER A FLOATER
       MOV  @COUNT,@FAC
       BLWP @CIF         MAKE IT A FLOATER

*  MAKE THE NUMBER A STRING
       CLR  R0
       MOVB R0,@FAC+11   INDICATE TI BASIC FORMAT
       BLWP @GPLLNK
       DATA >0014        CONVERT NUMBER TO STRING

       LI   R0,32*10
       LI   R1,TXT7
       LI   R2,32        * SPACE OUT THE LINE . .
       BLWP @VMBW

       MOVB @FAC+11,R1   GET MOST OF ADDRESS
       SRL  R1,8         MAKE IT A WORD
       AI   R1,>8300     AND GET THE REST OF IT
       MOVB @FAC+12,R2   GET MOST OF LENGTH
       SRL  R2,8         MAKE IT A WORD
       LI   R0,32*10+19  ADDRESS ON SCREEN
       BLWP @VMBW        WRITE THE NUMBER
       LI   R0,32*10+8
       LI   R1,TXT4
       LI   R2,11
       BLWP @VMBW

* MAKE THE NUMBER A FLOATER
       MOV  @LINCNT,@FAC
       BLWP @CIF         MAKE IT A FLOATER

*  MAKE THE NUMBER A STRING
       CLR  R0
       MOVB R0,@FAC+11   INDICATE TI BASIC FORMAT
       BLWP @GPLLNK
       DATA >0014        CONVERT NUMBER TO STRING

       MOVB @FAC+11,R1   GET MOST OF ADDRESS
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       SRL  R1,8         MAKE IT A WORD
       AI   R1,>8300     AND GET THE REST OF IT
       MOVB @FAC+12,R2   GET MOST OF LENGTH
       SRL  R2,8         MAKE IT A WORD
       LI   R0,32*12+19  ADDRESS ON SCREEN
       BLWP @VMBW        WRITE THE NUMBER
       LI   R0,32*12+8
       LI   R1,TXT5
       LI   R2,11
       BLWP @VMBW

       LI   R0,23*32
       LI   R1,TXT7
       LI   R2,32
       BLWP @VMBW

       LI   R0,23*32+5
       LI   R1,TXT6
       LI   R2,18
       BLWP @VMBW

WAIT   BLWP @KSCAN
       LIMI 2
       LIMI 0
       MOVB @>8375,R1
       CB   R1,@REDO
       JEQ  RESET
       CB   R1,@BACK
       JEQ  RESET
       JMP  WAIT

RESET  B    @WC

       COPY "DSK2.INPUT/S"    GET MY INPUT ROUTINE

SLAST  END
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Disk 84. South Pacific

9HUVLRQ� $XWKRU��.HQ�*LOOLODQG
5HTXLUHV��;% /DQJXDJH��;% 8SGDWHG����������

6HOHFWLRQV�IURP�WKH�PXVLFDO�WKDW�\RXU�7,�DFWXDOO\�VLQJV�DQG�SOD\V�IRU�\RX��5HTXLUHV�D�6SHHFK�6\QWKHVL]HU�

dskdir. v2.0. 12-dec-96
Disk name               = S/PACIFIC
Sectors total           = 360
Sectors used            = 335
Sectors available       = 23
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 *READTHIS!   13 DIS/VAR 80   >022 012
002 >003 ASMB         21 PROGRAM    Y >02e 020
003 >004 BALI3        35 PROGRAM    Y >042 034
004 >005 BALI4        10 PROGRAM    Y >064 009
005 >006 BALI5        10 DIS/VAR 80   >06d 009
006 >007 COMINGSOON    4 PROGRAM    Y >076 003
007 >008 DSKLABEL_P   25 PROGRAM    Y >079 024
008 >009 ENCHANT3     41 PROGRAM    Y >091 040
009 >00a ENCHANT4     10 PROGRAM    Y >0b9 009
010 >00b ENCHANT5      9 DIS/VAR 80   >0c2 008
011 >00c ENCHANT_P    25 PROGRAM    Y >0ca 024
012 >00d LOAD         22 PROGRAM    Y >0e2 021
013 >00e MENU1        10 PROGRAM    Y >0f7 009
014 >00f PACIFIC      49 DIS/FIX128 Y >100 048
015 >010 SP            2 DIS/VAR 80   >130 001
016 >011 SPRING3      32 PROGRAM    Y >131 031
017 >012 SPRING4      10 PROGRAM    Y >150 009
018 >013 SPRING5       7 DIS/VAR 80   >159 006
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Disk 84. Contents of file *READTHIS!

+HUH
V�EULHIO\�ZKDW�ILOHV�\RX�PD\�ZLVK�WR�DFFHVV�RQ�WKLV�GLVN�

/2$'
7KLV�ORDGV�WKH�3URJUDP�DQG�DFFHVVHV�DOO�SURJUDP�QRW�PHQWLRQ�LQ�WKLV�QRWH�

'6./$%(/B3
7KLV�LV�WKH�DUWZRUN�IRU�WKH�'LVN�/DEHO��7KLV�LV�D�7,�$57,67�SLFWXUH�ILOH��EXW�FDQ�EH�DFFHVVHG�E\�WKH�SXEOLF
GRPDLQ�SURJUDP�0$;�5/(�DQG�SULQWHG�

(1&+$17B3
7KLV�LV�\RXU�PLQL�SRVWHU�IRU�WKH�6RXWK�3DFLILF�$OEXP��<HV��LW
V�DOVR�D�7,�$57,67�3LFWXUH�ILOH�

5($'7+,6�
,I�\RX�GRQ
W�NQRZ�ZKDW�WKLV�LV��,�FDQ
W�KHOS�\RX�

,03257$17� 127(�� 6LQFH� WKLV� GLVN� ZULWHV� WR� D� ),/(� RQ� WKH� ',6.�� <28� &$1� 127� 387� $
:5,7(�3527(&7�7$%�RQ�WKLV�',6.��,I�\RX�GR�VR��\RX�ZLOO�EH�JUHHWHG�E\�DQ�DQQR\LQJ�KRQN�DQG�HUURU
VWDWHPHQW��DQG�QRERG\�ZDQWV�WKLV�WR�KDSSHQ�

)RU�WKH�7HFKQLFDO�0LQGHG�³�RU�WKRVH�MXVW�SODLQ�LQWHUHVWHG�

+HUH
V�KRZ�WKH�GLVN�ZRUNV��:KHQ�WKH�/2$'�SURJUDP�ERRWV�� LW�DOVR� ORDGV�DVVHPEO\� ODQJXDJH�IRU�DQ
DVVHPEO\�ODQJXDJH�JUDSKLF�VFUHHQ�ORDGHU�DQG�IRU�ORZHUFDVH�FKDUDFWHUV��1RZ�DIWHU�D�VHOHFWLRQ�LV�PDGH��LW
ORDGV�WKH�6FUHHQ�GDWD�IRU�WKH�DSSURSULDWH�SLHFH�DQG�ZULWH�WKH�VHOHFWLRQ�OHWWHU���$�%��RU�&���WR�WKH�63�ILOH�
WKDW
V�ZK\�QR�ZULWH�SURWHFW�WDE���,W�WKHQ�ORDGV�WKH�$60%�ILOH��1RZ�WKH�ILUVW�WKLQJ�WKLV�ILOH�GRHV�LV�WR�WHOO�WKH
��.�PHPRU\�WR�IRUJHW�HYHU\WKLQJ�DERXW�WKH�VFUHHQ�ORDGHU�DQG�ORZHUFDVH��VLQFH�WH[W�WR�VSHHFK�DVVHPEO\
UHTXLUHV�DOPRVW�WKH�HQWLUH���.�PHPRU\��,W�WKHQ�UHPHPEHUV�WKH�6SHHFK�$VVHPEO\�KLGGHQ�LQ�WKH�$60%�ILOH
DQG�WDNHV�D�ORRN�DW�WKH�63�WR�VHH�ZKDW�PXVLF�\RX�VHOHFWHG��,W�WKHQ�ORDGV�LW��ORDGV�PRUH�6SHHFK�$VVHPEO\
DQG�WKH�ZRUGV�WR�WKH�VRQJ��$IWHU�WKH�SLHFH�LV�ILQLVKHG�LW�WKHQ�IRUJHWV�DOO�WKDW�6SHHFK�$VVHPEO\�DQG�JRHV�WR
WKH�/2$'�SURJUDP��WKXV�UHPHPEHULQJ�WKH�VFUHHQ�ORDGHU�DQG�ORZHUFDVH��7KDW
V�KRZ�LW�ZRUNV�LQ�D�QXW
VKHOO�

+RZ�,�JRW�WKH�FRPSXWHU�WR�VLQJ�RQ�NH\�LV�ZKLFK�P\�RZQ�SHUVRQDO�VLQJLQJ�HGLWRU��WDW�,�PD\�UHOHDVHG
VRPHGD\��LI�WKHUH
V�D�GHPDQG��,I�\RX�GRQ
W�UHDOO\�ZDQW�WR�VHQG�PH�FDVK�IRU�WKLV�SURJUDP���,�XQGHUVWDQG�
:KDW�,�GR�DVN�LV�WKDW�\RX�DW�OHDVW�ZULWH�DQG�WHOO�PH�ZKDW�WR�WKLQN������HYHQ�LI�LW
V�QHJDWLYH��7KH�DGGUHVV�ERRW
LQ�WKH�ORDG�SURJUDP�LI�\RX�QHHG�LW�
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+HUH
V�D�TXLFN�OLVW�RI�ZKDW
V�DYDLODEOH�WR�GDWH�IURP�PH�

�DOO�GLVNV�DUH����GRQDWLRQV�
7KH�7(��(QFRGHU��666'�
5LFKLH�:DJQHU
V�*UHDWHVW�+LWV��66''�RU�'66'�
7KH������*LUOLH�&DOHQGDU��'6''��RU���666'�
7KH�6WDU�7UHN�$OEXP��666'�
7KH�6RXWK�3DFLILF�6RXQGWUDFN�,�Z�6SHHFK��666'�
7KH�%HVW�RI�3DWV\�&OLQH�Z�6SHHFK��666'�

&RPLQJ�6RRQ�3URMHFWV�

:DJQHU�/\ULFV�IRU�WKH�7,�7HQRU
2NODKRPD�
3RUJ\�DQG�%HVV
&DURXVHO
5LFKLH�:DJQHU
V�*UHDWHVW�+LWV�,,
7KH�0XVLF�0DQ
3DWV\�&OLQH�,,
6RXWK�3DFLILF�,,
7KH�:L]DUG�RI�2]
+LWV�IURP�WKH���
V
7KH������*LUOLH�&DOHQGDU
7KH�6WDU�:DUV�6DJD

7KDQNV�IRU�\RXU�WLPH��³�.HQ�*LOOLODQG���������������
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Disk 85. Catalo g Librar y

9HUVLRQ����� $XWKRU��0DUW\�.UROO
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG����������

7KLV�SURJUDP�OHWV�\RX�PDLQWDLQ�D�FDWDORJ�RI�XS�WR�����ILOHV�RQ�XS�WR�����GLVNV��7KH\�FDQ�EH�HDVLO\�VHDUFKHG�
VRUWHG��DQG�XSGDWHG��DQG�UHSRUWV�FDQ�EH�SULQWHG�LQ�D�YDULHW\�RI�IRUPDWV��&RQWDLQV�VSHFLDO�YHUVLRQV�IRU
2NLGDWD�DQG�(SVRQ�SULQWHUV��&RPSOHWH�GRFXPHQWDWLRQ�LQFOXGHG

dskdir. v2.0. 12-dec-96
Disk name               = CATLIB   
Sectors total           = 360
Sectors used            = 337
Sectors available       = 21
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CATLIB/CAT    8 DIS/VAR 80 Y >022 007
002 >003 CATLIB/DOC  105 DIS/VAR 80 Y >029 104
003 >004 CATLIB/EPS   33 PROGRAM    Y >091 032
004 >005 CATLIB/EPT   11 PROGRAM    Y >0b1 010
005 >006 CATLIB/EPU   28 PROGRAM    Y >0bb 027
006 >007 CATLIB/OKD   33 PROGRAM    Y >0d6 032
007 >008 CATLIB/OKE   11 PROGRAM    Y >0f6 010
008 >009 CATLIB/OKF   28 PROGRAM    Y >100 027
009 >00a CATLIB/XXX   33 PROGRAM    Y >11b 032
010 >00b CATLIB/XXY   11 PROGRAM    Y >13b 010
011 >00c CATLIB/XXZ   28 PROGRAM    Y >145 027
012 >00f DISKDATA01    1 DIS/FIX 24   No data sectors in file
013 >00e FILEDATA01    1 DIS/FIX 24   No data sectors in file
014 >00d LOAD          6 PROGRAM    Y >160 005
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Disk 85. Contents of file CATLIB/CAT

&$7$/2*,1*�/,%5$5<

9(56,21�����

-XQH���������

 FILENAME  SIZE    TYPE    P                   DESCRIPTION
---------- ---- ---------- -   -------------------------------------------------

CATLIB/CAT    8 DIS/VAR 80 P   This catalog listing of files on the disk
CATLIB/DOC  105 DIS/VAR 80 P   Documentation (E/A or TIW editor prints 12 pages)
CATLIB/EPS   33 PROGRAM    P   Part 1 of program for Gemini/Epson printers
CATLIB/EPT   11 PROGRAM    P   Part 2 of program for Gemini/Epson printers
CATLIB/EPU   28 PROGRAM    P   Part 3 of program for Gemini/Epson printers
CATLIB/OKD   33 PROGRAM    P   Part 1 of program for Okidata printers
CATLIB/OKE   11 PROGRAM    P   Part 2 of program for Okidata printers
CATLIB/OKF   28 PROGRAM    P   Part 3 of program for Okidata printers
CATLIB/XXX   33 PROGRAM    P   Part 1 of program for your customized printer
CATLIB/XXY   11 PROGRAM    P   Part 2 of program for your customized printer
CATLIB/XXZ   28 PROGRAM    P   Part 3 of program for your customized printer
LOAD          6 PROGRAM    P   Extended Basic Load (Provided by Rag Software)
OTTAWA*UG    19 PROGRAM    P   Text file of how Ottawa Users Group uses CATLIB

&$7/,%�LV�D�7ULDOZDUH�SURJUDP�E\�

0DUW\�.UROO�-U�
����.DSODQ�$YHQXH
3LWWVEXUJK��3$��������
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Disk 85. Contents of file CATLIB/DOC

&$7$/2*,1*�/,%5$5<

9HUVLRQ�������������

$�7ULDOZDUH�SURJUDP�E\�0DUW\�.UROO�-U�

1(:�)($785(6�2)�9(56,21����

�� *OREDO�VWULQJ�VHDUFK�URXWLQHV�IRU�GLVN�DQG�ILOH�QDPHV�
�� ,I�GLVN�WR�EH�DGGHG�LV�DOUHDG\�FDWDORJXHG��\RX�FDQ�W\SH�LQ�UHSODFHPHQW�QDPH�IRU�XVH�LQ�&DWOLE�
�� 0HUJLQJ�RI���RU�PRUH�VPDOOHU�GDWD�ILOHV�LV�QRZ�SRVVLEOH�
�� )DVWHU�VRUWLQJ�URXWLQHV�
�� &DWOLE�LV�QRZ�LQ�SURJUDP�LPDJH�IRUPDW��SURYLGLQJ�IDVWHU�ORDGLQJ�DQG�FRQVHUYLQJ�GLVN�VSDFH�
�� ,QFOXGHV�DQ�([WHQGHG�%DVLF�ORDGHU��FRPSOLPHQWV�RI�5$*�VRIWZDUH��
�� ,PSURYHG�NH\ERDUG�HQWU\�URXWLQHV�
�� $ELOLW\�WR�SURGXFH�SULQWRXWV�LQ�HLWKHU���RU���OLQHV�LQFK�IRUPDW�
�� $�PXFK�LPSURYHG�GRFXPHQWDWLRQ�ILOH�

)($785(6�2)�&$7/,%

�� &DWDORJV�XS�WR�����GLVNV�	�����ILOHV�RQ�HDFK�VHW�RI�GDWD�ILOHV�
�� 6DYHV�GDWD�IRU�ODWHU�OLVWLQJV��DGGLWLRQV��RU�GHOHWLRQV�
�� 0HUJH�VPDOOHU�GDWD�ILOHV�LQWR�PHPRU\�DQG�UHVDYH�DV�ODUJHU�GDWD�ILOH�
�� )DVW�VHDUFK�URXWLQHV��6HDUFK�IRU�HLWKHU�IXOO�ILOH�RU�GLVN�QDPH��RU�VHDUFK�IRU�D�VWULQJ�ZLWKLQ�WKH�ILOH

RU�GLVN�QDPH�
�� :RUNV�RQ�VLQJOH�RU�PXOWLSOH�GLVN�V\VWHPV�
�� )RU� VLQJOH�GLVN� V\VWHPV� WKHUH� LV�QR�QHHG� WR� FRQWLQXDOO\� VZLWFK�GLVNV�XQWLO� DOO� GHOHWLRQV�DQG

DGGLWLRQV�DUH�PDGH�
�� )RU�PXOWLSOH�GLVN�V\VWHPV�\RX�FDQ�FDWDORJ�D�GLVN�IURP�DQ\�GULYH�
�� :KHQ�DGGLQJ�GLVNV��FDWDORJ�LV�OLVWHG�RQ�WKH�VFUHHQ��<RX�KDYH�WKH�RSWLRQ�RI�DGGLQJ�WKH�GLVN�RU�QRW�
�� :KHQ�DGGLQJ�GLVNV��\RX�DUH�LQIRUPHG�LI�WKH�GLVNQDPH�LV�DOUHDG\�RQ�ILOH��,I�LW�LV��\RX�FDQ�HLWKHU

UHSODFH�WKH�ROG�OLVWLQJ�ZLWK�WKH�QHZ��LQ�WKH�FDVH�RI�DQ�XSGDWH��HWF����RU�\RX�FDQ�HQWHU�D�WHPSRUDU\
QDPH�IRU�WKH�GLVN�WR�EH�XVHG�LQ�WKH�OLVWLQJ��$V�LQ�FDVH�RI�D�EDFNXS�GLVN��HWF��

��� �&DWDORJV�PRVW�DOO��IXQQ\�VHFWRUHG��GLVNV�
��� (OLPLQDWHV�DOO�QRQ�SULQWDEOH�FKDUDFWHUV�IURP�ILOH�DQG�GLVN�QDPHV��UHSODFLQJ�WKHP�ZLWK�D�SHULRG�

VLQFH�QR�OHJDO�QDPH�FRQWDLQV�D�SHULRG��7KLV�HOLPLQDWHV�VHQGLQJ�XQZDQWHG�FRQWURO�FRGHV�WR�\RXU
SULQWHU�

��� 3ULQW�D�VWDQGDUG�IRUPDW�FDWDORJ�RI�DQ\�GLVN�RQ�ILOH�LQ�\RXU�OLEUDU\��LQFOXGLQJ�WKH�IXQQ\�VHFWRUHG
GLVNV�
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��� 2XWSXWV�WKH�IROORZLQJ�WR�VFUHHQ�RU�SULQWHU�
6XPPDU\�RI�GLVNV
&RPSOHWH�OLVWLQJ�RI�ILOHV
&RQYHQWLRQDO�FDWDORJ�OLVWLQJ�RI�DQ\�GLVN�V��RQ�ILOH�

��� 2XWSXW�FRPSOHWH�FDWDORJ�RI�DOO�GLVNV��GLVN�E\�GLVN��HLWKHU�IRU�DOO�GLVNV�RU�VHOHFWLYHO\��WR�WKH�SULQWHU�
��� &KRVH������RU���FROXPQV�IRU�SULQWHU�RXWSXWV�

6<67(0�5(48,5(0(176

&$7/,%�UHTXLUHV�

�� ����$�6\VWHP
�� (GLWRU�$VVHPEOHU��([WHQGHG�%DVLF��RU�7,�:ULWHU�&DUWULGJH�
�� 0LQLPXP�RQH�GLVN�GULYH�DQG�FRQWUROOHU
�� 0HPRU\�H[SDQVLRQ
�� �3ULQWHU�UHFRPPHQGHG

),/(6�21�7+(�&$7/,%�',6.

7KH�IROORZLQJ�ILOHV�VKRXOG�EH�IRXQG�RQ�HDFK�GLVWULEXWHG�FRS\�RI�WKH�&$7/,%�GLVN�

CATLIB/CAT    8 DIS/VAR 80 P   This catalog listing of files on the disk
CATLIB/DOC  105 DIS/VAR 80 P   Documentation (E/A or TIW editor prints 12 pages)
CATLIB/EPS   33 PROGRAM    P   Part 1 of program for Gemini/Epson printers
CATLIB/EPT   11 PROGRAM    P   Part 2 of program for Gemini/Epson printers
CATLIB/EPU   28 PROGRAM    P   Part 3 of program for Gemini/Epson printers
CATLIB/OKD   33 PROGRAM    P   Part 1 of program for Okidata printers
CATLIB/OKE   11 PROGRAM    P   Part 2 of program for Okidata printers
CATLIB/OKF   28 PROGRAM    P   Part 3 of program for Okidata printers
CATLIB/XXX   33 PROGRAM    P   Part 1 of program for your customized printer
CATLIB/XXY   11 PROGRAM    P   Part 2 of program for your customized printer
CATLIB/XXZ   28 PROGRAM    P   Part 3 of program for your customized printer
LOAD          6 PROGRAM    P   Extended Basic Load (Provided by Rag Software)
OTTAWA*UG    19 PROGRAM    P   Text file of how Ottawa Users Group uses CATLIB

/2$',1*�7+(�352*5$0

)URP�(GLWRU�$VVHPEOHU�
�� 3ODFH�&$7/,%�GLVN�LQ�GULYH���
�� 6HOHFW�RSWLRQ����5XQ�3URJUDP�)LOH�
�� (QWHU�GLVN�ILOH�QDPH��&$7/,%�(36�RU�&$7/,%�2.'�RU�&$7/,%�;;;��
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)URP�([WHQGHG�%DVLF�
�� 3ODFH�&$7/,%�GLVN�LQ�GULYH���
�� 6HOHFW�([WHQGHG�%DVLF
�� �/RDG��SURJUDP�DXWR�ORDGV�DQG�UXQV
�� 6HOHFW�\RX�SULQWHU�IURP�WKH�PHQX�

)URP�7,�:ULWHU�

�� 3ODFH�&$7/,%�GLVN�LQ�GULYH���
�� 6HOHFW�RSWLRQ���
�� (QWHU�GLVN�ILOH�QDPH��&$7/,%�(36�RU�&$7/,%�2.'�RU�&$7/,%�;;;�

5811,1*�7+(�&$7/,%�352*5$0

$IWHU�YLHZLQJ�WLWOH�VFUHHQ��SUHVV�DQ\�NH\�WR�FRQWLQXH�ZLWK�&DWOLE�

<RX�ZLOO�QRZ�EH�DVNHG�WR�HQWHU�WKH�QDPH�IRU�WKH�ILOHV�WR�UHDG�DQG�RU�VWRUH�WKH�ILOH�DQG�GLVN�GDWD��(QWHU�D
��GLJLW�GHFLPDO�QXPEHU�LQ�WKH�UDQJH�RI����WR�����<RX�ZLOO�HQWHU�WKH�QXPEHU�IRU�WKH�ILOHGDWD�QDPH��DQG�WKH
VDPH�QXPEHU�ZLOO�EH�LQFOXGHG�LQ�WKH�GLVNGDWD�QDPH�

7KH�ILUVW�WLPH�\RX�VHOHFW�D�SDUWLFXODU�VHW�RI�GDWD�ILOHV����ILOHV�ZLOO�EH�RSHQHG�RQ�'6.���7KHUHDIWHU��HDFK�WLPH
\RX�VHOHFW�WKH�VDPH�ILOH�QDPHV�IRU�GDWD��WKH���ILOHV�RQ�'6.��ZLOO�EH�UHDG�LQWR�PHPRU\�

1RWH��7KLV�VHOHFWLRQ�LV�PDGH�XSRQ�HQWU\�LQWR�WKH�SURJUDP��DQG�FDQ�DOVR�EH�PDGH�WKUX�PHQX�VHOHFWLRQ
DQ\WLPH�ZKLOH�UXQQLQJ�WKH�SURJUDP�

1RWH��7R�JHW�WKH�PD[LPXP�QXPEHU�RI�GDWD�ILOHV�RQ�D�GLVN��HLWKHU�XVH�D�EODQN�GDWD�GLVN��RU�PDNH�D�GXSOLFDWH
PDVWHU�GLVN�	�GHOHWH�DOO�ILOHV�QRW�QHHGHG�WR�UXQ�WKH�SURJUDP��VXFK�DV�&$7/,%�'2&��DQG�SULQWHU�YHUVLRQV
RI�&DWOLE�\RX�ZLOO�QRW�EH�XVLQJ�

3/($6(��%HIRUH�GHOHWLQJ�DQ\�ILOHV��SOHDVH�FRS\�HQWLUH�GLVN��DQG�XVH�WKLV�FRPSOHWH�YHUVLRQ�WR�SDVV�RQ�WR
RWKHUV��7KDQN�\RX�

+,17��'LYLGH�\RXU�GLVN�OLEUDU\�LQWR�FDWHJRULHV��VXFK�DV�JDPHV��XWLOLWLHV��HWF��8VH�RQH�VHW�RI�GDWD�ILOHV�IRU
HDFK�FDWHJRU\��VXFK�DV����IRU�JDPHV�����IRU�XWLOLWLHV��7KHVH�QXPEHUV�DQG�FDWHJRULHV�FDQ�WKHQ�EH�LQFOXGHG
ZKHQ�HQWHULQJ�WKH�GDWH��JLYLQJ�D�VPDOO�PHDQLQJIXO�WLWOH�WR�\RXU�SULQWRXW��VXFK�DV����*$0(6����������

7KHVH�VPDOOHU�ILOHV�FDQ�ODWHU�EH�PHUJHG�LQWR�D�ODUJHU�ILOH��DV�VKRZQ�ODWHU�LQ�WKH�GRFV��5(0(0%(5��'R�QRW
JHW�ULG�RI�WKH�VPDOOHU�ILOHV��7KH\�PD\�VWLOO�EH�XVHIXO�IRU�SULQWRXWV�DQG�OLVWLQJV�RI�LQGLYLGXDO�FDWHJRULHV�RI
\RX�GLVN�OLEUDU\�
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�0$,1�0(18�)81&7,216

$'',1*�',6.6���0(18�$

$IWHU�OLVWLQJ�GLVN�	�FRQWHQWV�RQ�VFUHHQ�FKRRVH�WR�DGG�WKH�GLVN�RU�QRW��<�RU�1�,I�\RX�SLFN�<��SURJUDP
VHDUFKHV�IRU�LGHQWLFDO�GLVNQDPH�DOUHDG\�RQ�FDWDORJ��,I�PDWFK�LV�IRXQG�\RX�FDQ�

5HSODFH�ROG�OLVWLQJ�ZLWK�QHZ�XSGDWHG�YHUVLRQ��E\�SUHVVLQJ�HQWHU�ZKHQ�SURPSWHG�IRU�D�WHPSRUDU\
QDPH�

2U�JLYH�QHZ�OLVWLQJ�WHPSRUDU\�QDPH�E\�NH\LQJ�LQ�WKH�QDPH�\RX�FKRRVH�

$QRWKHU�VHDUFK�LV�PDGH�IRU�D�PDWFK�WR�WKH�WHPSRUDU\�QDPH��,I�LW�LV�IRXQG�WKH�DERYH�SURFHGXUH�LV
UHSHDWHG�

+LQW��,I�\RX�DWWHPSW�WR�DGG�D�GLVN�WKDW�ZLOO�WDNH�WKH�WRWDOV�RYHU�WKH�PD[LPXP�OLPLW�\RX�ZLOO�EH�JLYHQ�WKH
FDWDORJ�ILOOHG�PHVVDJH��,I�\RX�KDYH�GHOHWHG�VRPH�GLVNV�IURP�WKH�FDWDORJ�DQG�KDYH�QRW�\HW�VRUWHG�WKHP��VHOHFW
RSWLRQ��0��WR�VRUW��7KLV�PD\�IUHH�VRPH�URRP�IRU�PRUH�DGGLWLRQV�

+LQW��,I�\RX�ZRXOG�OLNH�D�GLVN�HQWHUHG�LQWR�WKH�FDWDORJ�ZLWK�D�OLVWHG�QDPH�GLIIHUHQW�IURP�WKH�DFWXDO�GLVN
QDPH�� FDWDORJ� WKH�GLVN� WZLFH��2Q� WKH� VHFRQG�DGGLWLRQ�� \RX�ZLOO� EH�JLYHQ� WKH�RSSRUWXQLW\� WR� HQWHU�D
WHPSRUDU\�GLVN�QDPH��'R�WKLV��DQG�WKHQ�GHOHWH�WKH�RULJLQDO�GLVN�QDPH�ZLWK�PHQX�RSWLRQ��%��

'(/(7(�',6.6���0(18�%

<RX�FDQ�GHOHWH�D�GLVN�IURP�WKH�OLVWLQJ��<RX�ZLOO�EH�DVNHG�IRU�GLVNQDPH��7\SH�GLVNQDPH�RQO\��127�'6.��
,I�GLVN�LV�LQ�FDWDORJ�\RX�ZLOO�EH�QRWLILHG�RI�LWV�GHOHWLRQ��,I�LW�LV�QRW�LQ�FDWDORJ��\RX�ZLOO�EH�WROG�WKLV�DOVR�

/,67�',6.�6800$5<���0(18�&

/LVWV�RQ�VFUHHQ�� LQ�DOSKDEHWLFDO� RUGHU�� HDFK�GLVN��DORQJ�ZLWK�VHFWRUV�XVHG�DQG�VHFWRUV�DYDLODEOH��DQG
QXPEHU�RI�SURJUDPV�RQ�WKH�GLVN�

/,67�$//�352*5$06���0(18�'

/LVWV�RQ�VFUHHQ�DOO�ILOHV�LQ�WKH�FDWDORJ��DORQJ�ZLWK�ILOH�W\SH��VL]H��SURWHFWLRQ�VWDWXV�DQG�GLVNQDPH�

6($5&+�)25�$1'�/,67�$�',6.���0(18�(

8SRQ�VHOHFWLRQ��\RX�ZLOO�EH�SURPSWHG�WR�HQWHU�WKH�VWULQJ�WR�VHDUFK�IRU�

<RX�DUH�QH[W�SURPSWHG�DV�WR�ZKHWKHU�\RX�ZDQW�D��)�XOO�QDPH�PDWFK�RU�D��*�OREDO�VWULQJ�VHDUFK���)�XOO
QDPH�PDWFK�LV�WKH�GHIDXOW�
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6HOHFWLQJ�)XOO�QDPH�PDWFK�RQO\�PDWFKHV�WKH�GLVNQDPH�WKDW�LV�WKH�H[DFW�PDWFK�RI�WKH�VWULQJ�HQWHUHG��,Q
VHOHFWLQJ�*OREDO�VWULQJ�PDWFK�D�VHDUFK�LV�PDGH�IRU�WKH�VWULQJ�LQ�DQ\�SDUW�RI�WKH�GLVN�QDPH�

:KHQ�D�PDWFK�LV�IRXQG��WKH�IXOO�GLVN�QDPH�LV�GLVSOD\HG�RQ�WKH�VFUHHQ��<RX�DUH�DVNHG�LI�WKLV�LV�WKH�GLVN�\RX
DUH�ORRNLQJ�IRU��(QWHULQJ��<��ZLOO�GLVSOD\�WKH�GLVN�ZLWK�DOO�LWV�ILOHV��(QWHULQJ��1��ZLOO�FRQWLQXH�WKH�VHDUFK
IRU�DQRWKHU�PDWFK�

6($5&+�)25�$1'�/,67�$�),/(���0(18�)

8SRQ�VHOHFWLRQ��\RX�ZLOO�EH�SURPSWHG�WR�HQWHU�WKH�VWULQJ�WR�VHDUFK�IRU�

<RX�DUH�QH[W�SURPSWHG�DV�WR�ZKHWKHU�\RX�ZDQW�D��)�XOO�QDPH�PDWFK�RU�D��*�OREDO�VWULQJ�VHDUFK���)�XOO
QDPH�PDWFK�LV�WKH�GHIDXOW�

6HOHFWLQJ�)XOO�QDPH�PDWFK�RQO\�PDWFKHV�WKRVH�ILOHQDPHV�WKDW�DUH�WKH�H[DFW�PDWFK�RI�WKH�VWULQJ�HQWHUHG�
,Q�VHOHFWLQJ�*OREDO�VWULQJ�PDWFK��D�VHDUFK�LV�PDGH�IRU�WKH�VWULQJ�LQ�DQ\�SDUW�RI�WKH�ILOH�QDPH�

$OO�ILOHV�WKDW�PDWFK�WKH�VWULQJ�DUH�VFUROOHG�RQ�WKH�VFUHHQ��DORQJ�ZLWK�WKH�ILOH�W\SH��VL]H��SURWHFWLRQ�VWDWXV�
DQG�GLVNQDPH�

35,17�&$7$/2*�',6.�%<�',6.���0(18�*

$IWHU�SLFNLQJ�WKLV�PHQX�FKRLFH��\RX�KDYH�WKH�RSWLRQ�RI�SULQWLQJ�DOO�GLVNV�RU�VHOHFWLYH�GLVNV��,I�\RX�FKRRVH
VHOHFWLYH��WKH�GLVNQDPHV�DUH�GLVSOD\HG�RQ�WKH�VFUHHQ��RQH�DW�D�WLPH��DQG�\RX�DUH�SURPSWHG�DV�WR�ZKHWKHU
\RX�ZDQW�WR�SULQW�LW�RU�QRW�

:KHWKHU�\RX�FKRRVH�SULQWLQJ�DOO�GLVNV��RU�VHOHFWLYH�GLVNV��WKH�GDWH�DQG�SDJH�QXPEHU�DUH�FHQWHUHG�RQ�HDFK
SDJH��7KH�GLVNQDPH��VHFWRUV�XVHG�DQG�IUHH�DUH�SULQWHG�QH[W��7KHQ�WKH�SURJUDPV�RQ�WKH�GLVN�DUH�SULQWHG�
LQ�WKH�QXPEHU�RI�FROXPQV�\RX� VHOHFWHG�ZLWK�WKH�SULQWLQJ�RSWLRQ�PHQX��,I�\RX�SUHYLRXVO\�VHOHFWHG��
FROXPQV��WKH�SULQWRXW�ZLOO�DFWXDOO\�EH�PDGH�LQ�IRXU�FROXPQV��WR�EDODQFH�RXW�WKH�SDSHU�

%HIRUH�DQRWKHU�GLVN�LV�SULQWHG��WKH�SURJUDP�GHWHUPLQHV�ZKHWKHU�WKH�OLVWLQJ�ZLOO�ILW�RQ�WKH�SDJH��,I�QRW��WKH
SDSHU�LV�DGYDQFHG��WKHQ�WKH�GLVN�DQG�LWV�FRQWHQWV�DUH�SULQWHG��7KLV�HOLPLQDWHV�D�GLVN�DQG�FRQWHQWV�EHLQJ
VSOLW�EHWZHHQ���SDJHV�

35,17�',6.�6800$5<���0(18�+

3ULQWV�WR�SULQWHU��XVLQJ�WKH�GHIDXOW�GHYLFH�DQG�IRUPDW�RU�WKDW�VHOHFWHG�E\�FKDQJLQJ�WKH�SULQWHU�RSWLRQV�
3ULQWV�'DWH�WLWOH��SDJH�QXPEHU��IROORZHG�E\�DOO�WKH�GLVNV��QXPEHU�RI�VHFWRUV�XVHG�DQG�DYDLODEOH��DQG
QXPEHU�RI�SURJUDPV�RQ�WKH�GLVN�
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35,17�$//�352*5$06���0(18�,

6HOHFWLQJ�WKLV�RSWLRQ�SULQWV�XVLQJ�WKH�GHIDXOW�GHYLFH�DQG�IRUPDW��RU�WKDW�VHOHFWHG�E\�FKDQJLQJ�WKH�SULQWHU
RSWLRQV��3ULQWV�DOO�SURJUDPV�����SHU�FROXPQ�SHU�SDJH�XVLQJ�����LQFK�VSDFLQJ��RU����SHU�FROXPQ�SHU�SDJH
XVLQJ�����LQFK�VSDFLQJ��7KH�SURJUDP�QDPH�LV�SULQWHG��DORQJ�ZLWK�WKH�ILOH�W\SH��VL]H��SURWHFWLRQ�VWDWXV��DQG
GLVN�QDPH�

6($5&+�)25�$1'�35,17�$�',6.���0(18�-

7KLV�LV�WKH�VDPH�DV�6HDUFK�IRU�DQG�OLVW�D�GLVN��H[FHSW�WKDW�RXWSXW�LV�WR�SULQWHU�RU�GLVN�LQVWHDG�RI�VFUHHQ�

&+$1*(�)25(*5281'�%$&.*5281'�&2/256���0(18�.

7KLV� RSWLRQ� DOORZV� \RX� WR� FKDQJH� WKH� IRUHJURXQG� DQG� EDFNJURXQG� FRORUV� RI� WKH� VFUHHQ�� )RU� \RXU
FRQYHQLHQFH��WKH�VDPH�FRORUV�FDQQRW�EH�VHOHFWHG�IRU�ERWK�IRUHJURXQG�DQG�EDFNJURXQG��$OVR��WUDQVSDUHQW
LV�QRW�SHUPLWWHG�IRU�HLWKHU�FKRLFH�

&+$1*(�35,17(5�237,216���0(18�/

<RX�DUH�ILUVW�SURPSWHG�WR�HQWHU�WKH�RXWSXW�GHYLFH�QDPH��7KLV�FDQ�EH�HLWKHU�D�SULQWHU�RU�D�GLVN�ILOH�

1H[W�\RX�DUH�DVNHG�LI�\RX�ZDQW�WR�XVH�FRQGHQVHG�SULQW��RU�DQ\�FRQWURO�FRGHV���8VH�WKLV�URXWLQH�WR�SULQW
FRQWURO�FRGHV��H[��FRQGHQVHG�SULQW�IRU���RXWSXW�FROXPQV���,I�\RX�ZDQW�WR�VHQG�FRQWURO�FRGHV��HQWHU��<��ZKHQ
DVNHG�LI�XVLQJ�FRQGHQVHG�SULQW��7KHQ�HQWHU�XS�WR���+(;�FRQWURO�FRGHV��,I�\RX�GRQ
W�QHHG�WR�XVH�DOO���YDOXHV�
MXVW�HQWHU�!���IRU�DQ\�HQWULHV�QRW�UHTXLUHG�

1H[W�HQWHU�XS�WR���KH[�FRGHV�WR�UHWXUQ�WKH�SULQWHU�WR�QRUPDO�SULQWLQJ��DJDLQ�HQWHULQJ�!���IRU�YDOXHV�WKDW
DUH�QRW�UHTXLUHG�RQ�\RXU�SULQWHU�

1H[W�\RX�DUH�DVNHG�LI�\RX�ZDQW�WR�SULQWRXW�ZLWK���OLQHV�RU���OLQHV�SHU�LQFK��,I�\RX�HQWHU�����QR�IXUWKHU
LQIRUPDWLRQ�ZLOO�EH�UHTXHVWHG��(QWHULQJ�����ZLOO�QH[W�EULQJ�XS�WKH�SURPSW�WR�HQWHU�XS�WR���+(;�FRQWURO
FRGHV�WR�VHW�\RXU�SULQWHU�XS�IRU�����LQFK�OLQH�VSDFLQJ���,I�\RX�GRQ
W�QHHG�WR�XVH�DOO���YDOXHV��MXVW�HQWHU�!��
IRU�DQ\�HQWULHV�QRW�UHTXLUHG�

1H[W�HQWHU�XS�WR���KH[�FRGHV�WR�UHWXUQ�WKH�SULQWHU�WR�QRUPDO�SULQWLQJ�������LQFK�OLQH�VSDFLQJ���DJDLQ
HQWHULQJ�!���IRU�YDOXHV�WKDW�DUH�QRW�UHTXLUHG�RQ�\RXU�SULQWHU�

1H[W�\RX�DUH�DVNHG�WR�HQWHU�WKH�QXPEHU�RI�FROXPQV�IRU�\RXU�RXWSXW��(QWHU�D�QXPEHU�EHWZHHQ�RQH�DQG
WKUHH��1RWH�WKDW�WKUHH�FROXPQV�DUH�QRW�DFFHSWHG�XQOHVV�\RX�KDYH�FKRVHQ�WR�XVH�FRQGHQVHG�SULQW��1RWH�
(QWHULQJ���FROXPQV�DQG�FRQGHQVHG�SULQW�ZLOO�FDXVH�WKH��3ULQW�DOO�'LVNV��RXWSXW�WR�EH�LQ���LQVWHDG�RI��
FROXPQV��WR�EDODQFH�RXW�WKH�SDSHU�

1H[W��\RX�FDQ�HQWHU�D�GDWH�WLWOH�IRU�\RXU�SULQWRXWV�
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6257�$1'�6$9(�'$7$���0(18�0

7KLV�URXWLQH�DOSKDEHWL]HV�DOO�ILOHV�DQG�GLVNV��7KHQ�DOO�GDWD�LV�VDYHG�WR�GLVN�

<RX�DUH�ILUVW�UHPLQGHG�WR�SXW�\RXU�GDWD�GLVN�LQ�GULYH�QXPEHU����6RUWLQJ�WKHQ�EHJLQV��DIWHU�ZKLFK�GDWD�LV
ZULWWHQ�WR�GLVN�

6RUWLQJ�DQG�VDYLQJ�PD\�WDNH�IURP���WR���PLQXWHV�WRWDO�

$Q�DXGLEOH�FKLPH�ZLOO�QRWLI\�\RX�ZKHQ�WKLV�SURFHVV�LV�FRPSOHWH��7KHQ�SUHVV�DQ\�NH\�WR�FRQWLQXH�

1RWH��,I��ZKLOH�ZULWLQJ�WKH�GDWD�WR�GLVN��\RX�JHW�DQ�HUURU��DV�ZKHQ�D�GLVN�JHWV�ILOOHG�XS��RU�LI�QR�GLVN�LV�LQ
GULYH�����GR�QRW�ZRUU\��7KLV�HUURU�LV�QRW�IDWDO��-XVW�SUHVV�ENTER��DQG�XSRQ�UHWXUQLQJ�WR�WKH�PDLQ�PHQX�
VHOHFW�WKLV�RSWLRQ�RQFH�DJDLQ��3ODFH�D�GLVN�ZLWK�VXIILFLHQW�VSDFH�OHIW�LQ�GULYH�����SUHVV�ENTER��DQG�WKH
VRUWLQJ�DQG�VDYLQJ�ZLOO�EHJLQ�DJDLQ�

1RWH��7R�ILQG�RXW�KRZ�PXFK�URRP�LV�UHTXLUHG�RQ�WKH�GLVN�IRU�WKH�VDYH�URXWLQH��MXVW�WRWDO�WKH�QXPEHU�RI�ILOHV
DQG�GLVNV�LQ�WKH�FDWDORJ��DQG�GLYLGH�E\�����$GGLQJ���WR�\RXU�DQVZHU�ZLOO�JLYH�\RX�WKH�DSSUR[LPDWH�QXPEHU
RI�VHFWRUV�UHTXLUHG�WR�VDYH�\RXU�GDWD�

0(5*(�'$7$�),/(6�,172�0(025<���0(18�1

7KLV�RSWLRQ�DOORZV�\RX�PHUJH�VPDOOHU�GDWD�ILOHV�LQWR�PHPRU\�

<RX�DUH�ILUVW�SURPSWHG�WR�VHOHFW�WKH�QDPH�RI�WKH�ILOH�WR�PHUJH��7KLV�ILOH�LV�WKHQ�PHUJHG�LQWR�PHPRU\��7KH
SURFHVV�FDQ�EH�UHSHDWHG�XQWLO�WKH�PD[LPXP�QXPEHU�RI�ILOHV�RU�GLVNV�KDV�EHHQ�UHDFKHG�

1RWH��,I�\RX�WU\�WR�PHUJH�D�VHW�RI�ILOHV�WKDW�ZLOO�FDXVH�WKH�WRWDO�ILOHV�RU�GLVNV�WR�H[FHHG�WKH�PD[LPXP��WKH
ORDG�ZLOO�EH�DERUWHG��DQ�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG��DQG�\RX�ZLOO�EH�UHWXUQHG�WR�WKH�PDLQ�PHQX�

+LQW��$IWHU�PHUJLQJ�\RXU�ILOHV��VHOHFW�WKLV�RSWLRQ�RQH�PRUH�WLPH��&KRRVH�D�VHW�RI�GDWD�ILOHV�WKDW�KDYH�QRW
EHHQ�XVHG�\HW��7KH�SURJUDP�ZLOO�DWWHPSW�WR�PHUJH�WKHVH�ILOHV��EXW�VLQFH�WKH\�DUH�HPSW\��QR�ORDGLQJ�WDNHV
SODFH��7KH�UHDVRQ�IRU�GRLQJ�WKLV�LV�WKDW��RQFH�WKH�ILOHV�LQ�PHPRU\�DUH�VRUWHG��WKH\�DUH�VDYHG�WR�GLVN�XVLQJ
WKH�QDPHV�RI�WKH�ODVW�ILOHV�VHOHFWHG��%\�FKRRVLQJ�DQ�HPSW\�VHW�RI�ILOHV�DV�\RXU�ODVW�FKRLFH��WKH�QHZ�GDWD�ZLOO
EH�UHVDYHG��ZKLOH�NHHSLQJ�WKH�RULJLQDO�VPDOOHU�ILOHV�LQWDFW�

+LQW��:KHQ���RU�PRUH�ILOHV�DUH�PHUJHG��WKH�SRVVLELOLW\�H[LVWV�WKDW���GLVNV�ZLWK�WKH�LGHQWLFDO�QDPH�PD\�EH
OLVWHG��&DWOLE�LV�QRW�DEOH�WR�GHWHUPLQH�ZKLFK�ILOHV�EHORQJ�WR�ZKLFK�GLVN�

7R�SUHYHQW�DQ\�SUREOHPV�WKDW�PD\�DULVH�IURP�WKLV�VLWXDWLRQ��$IWHU�PHUJLQJ�ILOHV��HLWKHU�OLVW�WR�VFUHHQ�RU
SULQWHU�D�GLVN�VXPPDU\�RI�WKH�FDWDORJ��6FDQ�WKH�OLVW�IRU�LGHQWLFDO�GLVN�QDPHV��,I�IRXQG��VHOHFW�RSWLRQ��%�
DQG�GHOHWH�WKH�GLVN�QDPH��7KLV�ZLOO�GHOHWH�DOO�GLVNV�ZLWK�WKH�QDPH��DV�ZHOO�DV�DOO�ILOHV�



7(;$6�,167580(176
+20(�&20387(5

1248

<RX�FDQ�WKHQ�JR�EDFN�DQG�UH�HQWHU�WKH�GXSOLFDWH�GLVNV��WKLV�WLPH�KDYLQJ�WKH�RSSRUWXQLW\�WR�JLYH�RQH�RU
PRUH�RI�WKH�GLVNV�D�WHPSRUDU\�QDPH�WR�EH�XVHG�LQ�WKH�&DWOLE�SURJUDP�

/2$'�$127+(5�6(7�2)�'$7$�),/(6���0(18�2

8VH�WKLV�RSWLRQ�WR�VWDUW�DQRWKHU�VHVVLRQ�RI�FDWDORJLQJ�RU�XSGDWLQJ�D�ILOH��:LWK�WKLV�RSWLRQ��EHIRUH�WKH�ILOHV
DUH�ORDGHG��DOO�GDWD�LQ�PHPRU\�LV�FRPSOHWHO\�HUDVHG��'2�127�XVH�WKLV�URXWLQH�WR�PHUJH�ILOHV�LQWR�PHPRU\�
DV�PHPRU\�LV�FRPSOHWHO\�HPSW\�

7(50,1$7(�352*5$0���0(18�3

6HOHFWLQJ�WKLV�ZLOO�UHWXUQ�\RX�WR�WKH�PDLQ�WLWOH�VFUHHQ�

2''6�$1'�(1'6

+$/7,1*�3$86,1*�287387

3UHVVLQJ�IXQFWLRQ���ZLOO�KDOW�DOO�RXWSXW��ERWK�WR�VFUHHQ�RU�SULQWHU�

3UHVVLQJ�DQ\�RWKHU�NH\�ZLOO�WHPSRUDU\�SDXVH�WKH�VFUHHQ�VFUROO��7R�FRQWLQXH�VFUHHQ�VFUROOLQJ��MXVW�SUHVV
DQRWKHU�NH\�

&+$1*,1*�'()$8/76

8VH�RI�D�GLVN�VHFWRU�HGLWRU��VXFK�DV�'LVNIL[HU��'LVNR��RU�'LVN�$LG�LV�UHTXLUHG�WR�PDNH�SHUPDQHQW�FKDQJHV
WR�WKH�&$7/,%�GHIDXOWV�

)LUVW��GHWHUPLQH�ZKLFK�VHW�RI�&DWOLE�ILOHV�\RX�DUH�JRLQJ�WR�FKDQJH��GHSHQGLQJ�RQ�WKH�SULQWHU�\RX�KDYH�
7KHQ�GHWHUPLQH�WKH�WKLUG�ILOH�RI�WKDW�VHW��7KLV� ILOH�VKRXOG�EH�RQH�RI�WKH�IROORZLQJ��&$7/,%�(38�RU
&$7/,%�2.)�RU�&$7/,%�;;=�
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8VLQJ�WKH�VHFWRU�HGLWRU��ILQG�WKH�ILUVW�GDWD�VHFWRU�IRU�WKH�DERYH�ILOH��7KH�E\WHV�RI�WKH�ILOH�VKRXOG�UHVHPEOH
WKH�IROORZLQJ�

       | 00   02   04   06   08   0A   0C   0E      0123456789ABCDEF
    ---|----------------------------------------   -----------------
    00 | 0000 1A34 2000 0717 07F6 0003 FFFF 0F20    \\\4 \\\\\\\\\\
    10 | 2020 3E30 4620 3E32 3020 3E32 3020 3E32      >0F >20 >20 >2
    20 | 3020 1220 2020 3E31 3220 3E32 3020 3E32    0 \   >12 >20 >2
    30 | 3020 3E32 3020 0000 1B30 2020 3E31 4220    0 >20 \\\0  >1B
    40 | 3E33 3020 3E32 3020 3E32 3020 1B32 2020    >30 >20 >20 \2
    50 | 3E31 4220 3E33 3220 3E32 3020 3E32 3020    >1B >32 >20 >20
    60 | 0032 0012 1060 5050 0000 0003 5049 4F20    \2\\\`PP\\\\PIO
    70 | 2020 2020 2020 2020 2020 2020 2020 2020
    80 | 2020 2020 2020 2020 2020 2020 2020 2020
    90 | 2020 2020 0000 0000 0000 0000 0000 0000        \\\\\\\\\\\\
    A0 | 0000 0000 0000 0000 0000 0000 0000 0000    \\\\\\\\\\\\\\\\
    B0 | 0000 0000 208E 20B2 06A0 2108 D82D 0002    \\\\ \ \\\!\\-\\
    C0 | 8C00 0380 208E 20C2 06A0 2108 D831 8C00    \\\\ \ \\\!\\1\\
    D0 | 0602 16FC 0380 208E 20D4 06A0 210E DB60    \\\\\\ \ \\\!\\`
    E0 | 8800 0002 0380 208E 20E4 06A0 210E DC60    \\\\\\ \ \\\!\\`
    F0 | 8800 0602 16FC 0380 208E 20F6 C05D D82D    \\\\\\\\ \ \\]\-

7KHVH�E\WHV�RQ�WKLV�VHFWRU�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ��ZKLFK�FDQ�EH�FKDQJHG�ZLWK�WKH�VHFWRU�HGLWRU�

)25(*5281'�%$&.*5281'�&2/256�
%\WH�����
'HIDXOW� ���� �EODFN�RQ�F\DQ

)25(*5281'�%$&.*5281'�&2/256�2)�(5525�68%5287,1(�
%\WH�����
'HIDXOW� �)�� �ZKLWH�RQ�GDUN�UHG

180%(5�2)�&2/8016�)25�35,17287
%\WH����%� ���
'HIDXOW� ��

)/$*�)25�&21'(16('�35,17�
%\WH����&����'
'HIDXOW� �))�))� �FRQGHQVHG�SULQW
������ �QRUPDO�SULQW

&21752/�&2'(6�)25�&21'(16('�35,17�
%\WHV����(���������+(;�&2'(6�
(SVRQ�� ��)����������� �&+5������	���VSDFHV
2NLGDWD� ��'����������� �&+5������	���VSDFHV
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%\WHV� ����� �� ����� �$6&,,� 5(35(6(17$7,21� 2)� +(;� &2'(6�� ,1&/8',1*� 63$&(6� $1'
+(;$'(&,0$/�6,*1�>�!�@�
(SVRQ�� ��(�����������(���������� �
!�)�!���

�(�����������(���������� �
!���!���

2NLGDWD� ��(�����������(���������� �
!�'�!���

�(�����������(���������� �
!���!���


&21752/�&2'(6�)25�1250$/�35,17�
%\WHV��������������+(;�&2'(6�
(SVRQ�� �������������� �&+5������	���VSDFHV
2NLGDWD� ��(����������� �&+5������	���VSDFHV

%\WHV� ����� �� ����� �$6&,,� 5(35(6(17$7,21� 2)� +(;� &2'(6�� ,1&/8',1*� 63$&(6� $1'
+(;$'(&,0$/�6,*1�>�!�@�
(SVRQ�� ��(�����������(���������� �
!���!���

�(�����������(���������� �
!���!���

2NLGDWD� ��(�����������(���������� �
!�(�!���

�(�����������(���������� �
!���!���


)/$*�)25�/,1(�63$&,1*�
%\WH����������
'HIDXOW� ������� ���/LQHV�SHU�LQFK
))�))� ���/LQHV�SHU�LQFK

&21752/�&2'(6�)25�����,1&+�/,1(�63$&,1*�
%\WHV�����������%��+(;�&2'(6�
(SVRQ�� ��%����������� �&+5������	�&+5������	���VSDFHV
2NLGDWD� ��%����������� �&+5������	�&+5������	���VSDFHV

%\WHV� ���&� �� ���%� �$6&,,� 5(35(6(17$7,21� 2)� +(;� &2'(6�� ,1&/8',1*� 63$&(6� $1'
+(;$'(&,0$/�6,*1�>�!�@�
(SVRQ�� ��(�����������(���������� �
!�%�!���

�(�����������(���������� �
!���!���

2NLGDWD� ��(�����������(���������� �
!�%�!���

�(�����������(���������� �
!���!���


&21752/�&2'(6�)25�����,1&+�/,1(�63$&,1*�
%\WHV����&������)��+(;�&2'(6�
(SVRQ�� ��%����������� �&+5������	�&+5������	���VSDFHV
2NLGDWD� ��%����������� �&+5������	�&+5������	���VSDFHV
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%\WHV� ����� �� ���)� �$6&,,� 5(35(6(17$7,21� 2)� +(;� &2'(6�� ,1&/8',1*� 63$&(6� $1'
+(;$'(&,0$/�6,*1�>�!�@�
(SVRQ�� ��(�����������(���������� �
!�%�!���

�(�����������(���������� �
!���!���

2NLGDWD� ��(�����������(���������� �
!�%�!���

�(�����������(���������� �
!���!���


287387�'(9,&(
%\WHV����%��1$0(�/(1*7+�
'HIDXOW� ���
%\WHV����&���������'(9,&(�1$0(�
'HIDXOW� ��������)��������������HWF�
 �
3,2����������������������
�HWF������FKDUV�PD[LPXP�

&20,1*�6221��

&$7/,%�&203$1,21�LV�QHDULQJ�FRPSOHWLRQ��7KLV�SURJUDP�ZLOO�HQDEOH�\RX�WR�XVH�\RXU�&$7/,%�ILOHV�
DQG�DGG�H[WUD�FRPPHQWV�WR�WKHP��VXFK�DV�ODQJXDJH��PRGXOHV�UHTXLUHG��SOXV�DGGLWLRQDO�FRPPHQWV�DERXW
SULQWHU�DQG�KDUGZDUH�UHTXLUHPHQWV��VRXUFH�RI�SURJUDP��HWF��:KHQ�&$7/,%�ILOHV�DUH�XSGDWHG��&$7/,%
&203$1,21�FRPPHQW�ILOHV�FDQ�EH�DXWRPDWLFDOO\�XSGDWHG�DV�ZHOO�

2I�FRXUVH��YDULRXV�VHDUFK�URXWLQHV��DV�ZHOO�DV�D�YDULHW\�RI�SULQWHU�RXWSXWV�ZLOO�EH�DYDLODEOH�LQ�&$7/,%
&203$1,21�

7KLV�SURJUDP�ZLOO�EH�YHU\�XVHIXO�WR�ERWK�WKH�LQGLYLGXDO�DV�ZHOO�DV�WKH�8VHU�*URXS��IRU�KDYLQJ�RQ�GLVN�DOO
QHHGHG�LQIRUPDWLRQ�DERXW�WKH�GLVNV�DQG�ILOHV�LQ�WKHLU�OLEUDU\��,W�ZLOO�EH�UHOHDVHG�DV�7ULDOZDUH�

$Q\�FRPPHQWV�RU�VXJJHVWLRQV�ZLOO�EH�ZHOFRPH��,I�\RX�8VHUV�*URXS�XVHV�&$7/,%�WR�RUJDQL]H�WKHLU�OLEUDU\�
ZK\�QRW�OHW�PH�NQRZ�KRZ��DQG�,�ZLOO�SDVV�LW�DORQJ�WR�RWKHUV�
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Disk 86. XB Tools

9HUVLRQ� $XWKRU��0DQ\
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

$�FROOHFWLRQ�RI�XWLOLW\�URXWLQHV�IRU�WKH�([WHQGHG�%$6,&�SURJUDPPHU��,QFOXGHV�URXWLQHV�WR�FKDQJH�YDULDEOH
QDPHV��FRPSUHVV�DQG�XQFRPSUHVV�SURJUDP�OLQHV��DQDO\]H�SURJUDPV��GHEXJJLQJ�DLGV��DQG�PXFK�PRUH�
,QFOXGHV�ZRUNV�E\�%DUU\�7UDYHU��-LP�6ZHGORZ��0LNH�'RGG��*UHJ�:RQGHUO\�DQG�RWKHUV�

dskdir. v2.0. 12-dec-96
Disk name               = XB/TOOLS 
Sectors total           = 360
Sectors used            = 333
Sectors available       = 25
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       4 DIS/VAR 80   >022 003
002 >003 ASCHART      20 PROGRAM      >025 019
003 >004 CHGE/TO/0     4 PROGRAM    Y >038 003
004 >005 COMPRESS     27 PROGRAM      >03b 026
005 >006 DATAPRESS     7 PROGRAM      >055 006
006 >007 DISPLAY/AT   31 PROGRAM    Y >05b 030
007 >008 FP           14 PROGRAM      >079 013
008 >009 FP/DOCS      19 DIS/VAR 80   >086 018
009 >00a LINEMOVE     15 PROGRAM      >098 014
010 >00b MENGEN/UTL   28 PROGRAM    Y >0a6 027
011 >00c MERGE/READ   15 PROGRAM    Y >0c1 014
012 >00d MERGEDITOR    7 PROGRAM    Y >0cf 006
013 >00e MERGETABLE    7 DIS/VAR 80   >0d5 006
014 >00f MUSIC         2 DIS/VAR163   >0db 001
015 >010 MUSICCODER    8 PROGRAM    Y >0dc 007
016 >011 NAMECHANGE    9 PROGRAM      >0e3 008
017 >012 PRINT*TEST    6 PROGRAM      >0eb 005
018 >013 PRINTER       8 PROGRAM      >0f0 007
019 >014 PROG/CHKR    12 PROGRAM    Y >0f7 011
020 >015 PROGRM/MKR   17 PROGRAM    Y >102 016
021 >016 REMDIVIDER    4 PROGRAM    Y >112 003
022 >017 SPRITCODER    7 PROGRAM    Y >115 006
023 >018 SPRITE/AID   32 PROGRAM    Y >11b 031
024 >019 TOKEN/READ   22 DIS/VAR163 Y >13a 021
025 >01a TRACE         5 PROGRAM      >14f 004
026 >01b UNCOMBINER    3 PROGRAM    Y >153 002



The Cyc: Boston Computer Society Software Library

1253

Disk 86. Contents of file -README

%RVWRQ�&RPSXWHU�6RFLHW\
7,�����$�8VHU�*URXS
2QH�&HQWHU�3OD]D
%RVWRQ��0$������

3XEOLF�'RPDLQ�'LVN����

7KLV�GLVN�FRQWDLQV�SURJUDPV�E\���GLIIHUHQW�DXWKRUV��7KHUH�LV�YHU\�OLWWOH�GRFXPHQWDWLRQ�RQ�WKH�SURJUDPV�
,Q�PRVW�FDVHV�\RX�PXVW�OLVW�WKH�SURJUDP�DQG�UHDG�WKH�FRPPHQWV�WR�JHW�WKH�GHWDLOV��%HORZ�LV�D�OLVW�RI�WKH
ILOHV�RQ�WKH�GLVN��DUUDQJHG�E\�DXWKRU�

-LP�6ZHGORZ
$6&+$57
&2035(66
'$7$35(66
/,1(029(
1$0(&+$1*(
35,177(67
35,17(5

%DUU\�7UDYHU
&+*(�72��
',63/$<�$7
0(5*(�5($'
0(5*(',725
0(5*(7$%/(
086,&
086,&&2'(5
352*�&+.5
352*50�0.5
5(0',9,'(5
635,7&2'(5
635,7(�$,'
72.(1�5($'
81&20%,1(5

*UHJ�:RQGHUO\
0(1*(1�87/

0LNH�'RGG
75$&(
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8OULFK�'LOOJH
)3
)3�'2&
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Disk 86. Contents of file FP/DOCS

/,67,1*�)250$77(5

�� 5(48,5(0(176���([WHQGHG�%DVLF��66�6'�'LVN�6\VWHP��7,�,PSDFW�3ULQWHU��(3621�0;����

�� *(1(5$/�352*5$0�',6&866,21

7KH�SXUSRVH�RI�WKH�
/,67,1*�)250$77(5
��)3��LV�WR�JHQHUDWH�D�SURJUDP�OLVWLQJ�WKDW�LV�HDVLHU�WR�UHDG
WKDQ�WKH�RQH�JHQHUDWHG�E\�7,�([WHQGHG�%DVLF��+HUH�DUH�VRPH�RI�WKH�IDXOWV�WKDW�,�IRXQG�ZLWK�WKH�([WHQGHG
%DVLF�FRPPDQG�
/,67
�DQG�WKH�SURJUDP�OLVWLQJ�

D� $XWRPDWLF�
:UDS�DURXQG
�LI�D�SURJUDP�OLQH�H[FHHGV����FKDUDFWHUV��7KH�H[WHQVLRQ�RI�WKH
SURJUDP�OLQH�VWDUWV�LQ�FROXPQ����RQ�WKH�QH[W�OLQH��7KHUH�LV�QR�FOHDU�GLVWLQFWLRQ�EHWZHHQ
WZR�FRQVHFXWLYH�SURJUDP�OLQHV�

E� 7KH�OHIW�PDUJLQ�LV�FROXPQ�����7KLV�HOLPLQDWHV�SXQFKLQJ�KROHV�IRU�WKUHH�ULQJ�ELQGHUV�DQG
NHHSLQJ�QHDW�ILOHV�RI�SURJUDPV�

F� (YHU\� SURJUDP� OLVWLQJ� LV� SULQWHG� LQ� WKH� ��� FKDUDFWHUV�OLQH� �QRUPDO� SULQW��PRGH�� ,I
FRQGHQVHG�SULQW�ZDV�DYDLODEOH�LW�FRXOG�VDYH�D�FRQVLGHUDEOH�DPRXQW�RI�SDSHU�

G� 3URJUDP�QDPH��GLVN�QDPH�DQG�GDWH�ZRXOG�KDYH�WR�EH�LQFOXGHG�LQ�WKH�SURJUDP�LI�WKH\�DUH
GHVLUHG�LQ�\RXU�OLVWLQJ��7KH\�WDNH�XS�XQQHFHVVDU\�PHPRU\�VSDFH�

H� 7KH�SDJHV�DUH�QHLWKHU�QXPEHUHG�QRU�ODEHOHG�ZLWK�D�QDPH��+DYH�\RX�HYHU�WULHG�WR�SXW�WKH
SDJHV�EDFN�LQWR�WKH�FRUUHFW�RUGHU�"

7KH�
/,67,1*�)250$77(5
�HOLPLQDWHV�WKHVH�IDXOWV��
)3
�DOORZV�WKH�XVHU�WR�VHW�OHIW�DQG�ULJKW�PDUJLQV�
<RX�PD\�XVH�WKH�GHIDXOWV�RI���DQG����RU�W\SH�LQ�WKH�GHVLUHG�PDUJLQV��,I�\RX�FKRRVH�D�ULJKW�PDUJLQ�RI
JUHDWHU�WKDQ����\RX�E\�GHILQLWLRQ�VHOHFW�FRQGHQVHG�SULQW��7KH�SURJUDP�ZLOO�QRW�DOORZ�\RX�WR�ZDVWH�D�ORW
RI�SDSHU�E\�VHOHFWLQJ�DEVXUG�PDUJLQV�

/HIW�0DUJLQ�� ��WR���
5LJKW�0DUJLQ��QRUPDO�� ���WR���
5LJKW�0DUJLQ��FRQGHQVHG�� ����WR����
3DJH�OHQJWK�� ���OLQHV

<RX�PXVW�WXUQ�RII�
$XWRPDWLF�SHUIRUDWLRQ�VNLS�RYHU�


)3
�GRHV�QRW�KDYH�WR�UHVLGH�RQ�WKH�VDPH�GLVNHWWH�DV�\RXU�SURJUDP�WKDW�\RX�ZDQW�D�OLVWLQJ�RI��$IWHU�ORDGLQJ

)3
�\RX�PD\�UHPRYH�WKH�GLVNHWWH�IURP�WKH�GULYH�
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$V�ZLWK�DQ\�SURJUDP�WKHUH�DUH�DOZD\V�WUDGH�RIIV�DQG�GLVDGYDQWDJHV��
)3
�LV�QR�H[FHSWLRQ��+HUH�DUH�VRPH
RI�WKHP�WKDW�ZLOO�KHOS�
)3
�WR�UXQ�ZLWKRXW�IDXOWV��

D� 7KH�SURJUDP�VKRXOG�EH�5(6HTXHQFHG
�EHIRUH�SULQWLQJ�LW�WKURXJK�
)3
��8VLQJ�WKH�OLQH
QXPEHUV�������VKRXOG�EH�DYRLGHG�DQG�WKH�OLQH�QXPEHU�LQFUHPHQW�VKRXOG�EH����

E� 7KH� ODVW�SURJUDP�OLQH�VKRXOG�EH� 
(1'
��7KLV�VHUYHV�WZR�SXUSRVHV��<RX�FDQ�YHU\�HDV\
GHWHUPLQH�LI�\RXU�HQWLUH�SURJUDP�ZDV�SULQWHG�DQG�
)3
�OLNHV�WR�ILQLVK�ZLWK�D�SURJUDP�OLQH
OHVV�WKDQ����FKDUDFWHUV�ORQJ��7KLV�
EXJ
�ZLOO�EH�HOLPLQDWHG�LQ�WKH�QH[W�YHUVLRQ�

F� 7KH�SURJUDP�PXVW�EH�
/,67HG
�WR�GLVN�ZLWK�D�',))(5(17�1$0(�WKDQ�WKH�SURJUDP�ILOH
LWVHOI��5(0(0%(5��7,�([WHQGHG�%DVLF�GRHV�QRW�FKHFN�IRU�H[LVWLQJ�ILOH�QDPHV��LW�ZLOO
XQFRQGLWLRQDOO\�XVH�WKH�ILOH�QDPH�\RX�VSHFLILHG��<RX�FDQ�ORRVH�WKH�HQWLUH�SURJUDP�LI�\RX
'2�127�FKDQJH�WKH�ILOH�QDPH�

�� �+2:�72�86(�
)250�35,17


��� /RDG�SURJUDP�LQWR�PHPRU\��

OLD DSKx.yyyyy

��� ,QVHUW�DV�ODVW�OLQH���������(1'

��� 5(6HTXHQFH�WKH�SURJUDP���5(6

��� 6DYH�LW�RQ�GLVN�XVLQJ�WKH�/,67�FRPPDQG���/,67��'6.[�]]]]]�

��� /RDG�DQG�UXQ�
)3
���581��'6.[�)3�

��� 7\SH�LQ�\RXU�UHVSRQVH�WR�WKH�TXHVWLRQV��RU�MXVW�KLW�ENTER�

���6LQFH�
)3
�ZDV�ZULWWHQ�WR�EH�XVHG�ZLWK�WKH�7,�,03$&7�3ULQWHU��(3621�0;������\RX�PD\�ZDQW�WR�PDNH
FKDQJHV�WR�DFFRPPRGDWH�\RXU�SULQWHU��

170 DISPLAY AT(14,2):"OUTPUT   :
RS232.BA=4800" *** Displays
printer default ***

200 IF K$="" THEN
K$="RS232.BA=4800" *** Sets
printer default to RS232 at 4800
baud

520 CHR$(27);"A";CHR$(12) *** Set
line spacing to 12/72 inch
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520 CHR$(27);"E"          ***
Turn 'ON' emphasized print

520 CHR$(27);"G"          ***
Turn 'ON' double printing

530 CHR$(14)              ***
Turn 'ON' enlarged printing

530 CHR$(20)              ***
Turn 'OFF' enlarged printing

560 CHR$(27);"H"          ***
Turn 'OFF' double printing

560 CHR$(27);"F"          ***
Turn 'OFF' emphasized printing

570 CHR$(15)              ***
Turn 'ON' condensed printing

680 CHR$(18)              ***
Turn 'OFF' condensed printing



7(;$6�,167580(176
+20(�&20387(5

1258

Disk 86. Contents of file MERGETABLE

129 ELSE
130 ::
131 !
132 IF
133 GO
134 GOTO
135 GOSUB
136 RETURN
137 DEF
138 DIM
139 END
140 FOR
141 LET
142 BREAK
143 UNBREAK
144 TRACE
145 UNTRACE
146 INPUT
147 DATA
148 RESTORE
149 RANDOMIZE
150 NEXT
151 READ
152 STOP
153 DELETE
154 REM
155 ON
156 PRINT
157 CALL
158 OPTION
159 OPEN
160 CLOSE
161 SUB
162 DISPLAY
163 IMAGE
164 ACCEPT
165 ERROR
166 WARNING
167 SUBEXIT
168 SUBEND
169 RUN
170 LINPUT
171 OuNj^/w7(Nj}V\w}wN(<}7?n<K/;_u(~^g}<.m
172 Fr=p@R,4R,R
173 P<Q=f4!4PV3sHKS4@B
174  HD&,EF`VB3D.Td
175 od=.0a>gg\g
176 THEN
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177 TO
178 STEP
179 ,
180 ;
181 :
182 )
183 (
184 &
185 5\JZR)0
186 OR
187 AND
188 XOR
189 NOT
190 =
191 <
192 >
193 +
194 -
195 *
196 /
197 ^
198 q(Vf[JB0Dq
199 "" 1.MERGETABLE
200 1.MERGETABLE
201 49 .MERGETABLE
202 EOF
203 ABS
204 ATN
205 COS
206 EXP
207 INT
208 LOG
209 SGN
210 SIN
211 SQR
212 TAN
213 LEN
214 CHR$
215 RND
216 SEG$
217 POS
218 VAL
219 STR$
220 ASC
221 PI
222 REC
223 MAX
224 MIN
225 RPT$
226 "Z M0>sM>"
227 LEn$MqN`nem
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228 DmG uMM?
229 TTM|ZJILJ<KJM|=<iOT`iL=0I;TV`Ie`i
230  =_`^//<_`
231 b<\J\0UF\9V
232 NUMERIC
233 DIGIT
234 UALPHA
235 SIZE
236 ALL
237 USING
238 BEEP
239 ERASE
240 AT
241 BASE
242 J\AUF\Fu&\0F\V
243 VARIABLE
244 RELATIVE
245 INTERNAL
246 SEQUENTIAL
247 OUTPUT
248 UPDATE
249 APPEND
250 FIXED
251 PERMANENT
252 TAB
253 #
254 VALIDATE



The Cyc: Boston Computer Society Software Library

1261

Disk 87. Disk Utilities

9HUVLRQ�����D $XWKRU��-RKQ�%LUGZHOO
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG���������

7KLV�IDLUZDUH�SURJUDP�LV�RQH�RI�WKH�PRVW�FRPSUHKHQVLYH�GLVN�VHFWRU�HGLWRU�SURJUDPV�DYDLODEOH��,W�LQFOXGHV
WKH�DELOLW\�WR�VHFWRU�HGLW�ILOHV��D�GLVN�PDQDJHU��WKH�DELOLW\�WR�DGG�FRPPHQWV�WR�D�ILOH�GHVFULSWLRQ��DQG�PDQ\
PRUH�SRZHUIXO��XVHIXO��DQG�UHODWLYHO\�HDV\�WR�XVH�IHDWXUHV�

dskdir. v2.0. 12-dec-96
Disk name               = BIRDWELL 
Sectors total           = 360
Sectors used            = 281
Sectors available       = 77
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CHARA1        5 PROGRAM      >022 004
002 >009 DSKU/DOC     96 DIS/VAR 80   >0c3 095
003 >00b DSKU/NEW     14 DIS/VAR 80   >124 013
004 >003 DSKU/O-SC    59 DIS/FIX 80   >026 058
005 >004 DSKU1        33 PROGRAM      >060 032
006 >005 DSKU1/LOAD    5 DIS/FIX 80   >080 004
007 >006 DSKU2        16 PROGRAM      >084 015
008 >007 DSKUD1       33 PROGRAM      >093 032
009 >008 DSKUD2       17 PROGRAM      >0b3 016
010 >00a LOAD          3 PROGRAM      >122 002
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Disk 87. Contents of file DSKU/DOC

',6.�87,/,7,7(6
9(56,21����
E\�-2+1�%,5':(//
�����6SULQJKLOO�&LUFOH
(GHQ�3UDLUH��01������

7KLV�SURJUDP�LV�PDGH�DYDLODEOH�DV�)$,5:$5(��,I�\RX�XVH�LW��SOHDVH�VHQG��������WR�PH�IRU�P\�HIIRUW�

,Q�DGGLWLRQ�WR�WKH�SURJUDP�LPDJH�YHUVLRQ��LW�LV�DOVR�DYDLODEOH�IRU�WKH�683(5�&$57��EXW�RQO\�DV�9����DQG
GXH�WR�WKH�PHPRU\�UHVWULFWLRQV�RI�WKH�6&�VRPH�RI�WKH�FDSDELOLWLHV�OLVWHG�EHORZ�FRXOG�QRW�EH�LQFOXGHG�

127(��$GGHG�IHDWXUHV�UHOHDVH�����

� $�ILOH�FRS\�DELOLW\�KDV�EHHQ�DGGHG�
� $OORZV�\RX�WR�FKDQJH�WKH�QDPH�RI�WKH�ILOH�ZKHQ�\RX�FRS\�LW�
� $OORZV�\RX�WR�RYHUULGH�ILOH�SURWHFW�RI�WKH�GHVWLQDWLRQ�ILOH�
� &KHFNV�GHVWLQDWLRQ�IRU�VSDFH�DYDLODELOLW\�EHIRUH�VWDUWLQJ�FRS\�
� 0RYHV�FRPPHQW�OLQH�WR�GHVWLQDWLRQ�ILOH�
� ,PSURYHPHQWV�WR�WKH�6HFWRU�(GLWRU�
� &XUUHQW�PRGH�RI�RSHUDWLRQ�LV�GLVSOD\HG�LQ�WKH�WRS�ULJKW�FRUQHU�RI�VFUHHQ�
� )ODVKLQJ�FXUVRU�
� $V� FKDQJHV� DUH� PDGH� WKH\� DUH� GLVSOD\HG� LQ� LQYHUVH� YLGHR�� 7KLV� VKRXOG� SUHYHQW� \RX� IURP

DFFLGHQWDOO\�FKDQJLQJ�GDWD��127(��6ZLWFKLQJ�IURP�+(;�WR�$6&,,�RU�$6&,,�WR�+(;�ZLOO�UHPRYH
LQYHUVH�FKDUDFWHUV�

� )UDJPHQWHG�ILOHV�DUH�LQGLFDWHG�E\�DQ�DVWHULVN����DIWHU�WKH�ILOH�VL]H�LQ�WKH�'LUHFWRU\�&RPPHQWV
RSWLRQ�

� &RUUHFWV�D�EXJ�LQ�ILOH�RSHUDWLRQV�IRU�ILOHV�RYHU�����LQ�OHQJWK�
� ,QFOXGHV�D�GHPRQVWUDWLRQ�YHUVLRQ�RI�WKLV�SURJUDP�WKDW�LV�WKH�RQO\�RQH�ZKLFK�,�ZRXOG�OLNH�WR�VHH

SRVWHG�WR�DQ\�ERDUGV��7KLV�LV�IRU�WKRVH�ZKR�ZRXOG�OLNH�WR�VHH�WKLV�)$,5:$5(�SURJUDP�EXW�QRW
SD\�IRU�LWV�XVH��<RXU�FRRSHUDWLRQ�ZLWK�WKLV�LV�DSSUHFLDWHG�

127(���$GGHG�IHDWXUHV�UHOHDVH�������

� )LQG�6WULQJ�OHQJWK�LQFUHDVHG�WR����FKDUDFWHUV
� 6SDFHV�FDQ�QRZ�EH�LQFOXGHG�LQ�$6&,,�)LQG�6WULQJ
� &XUUHQW�E\WH�ORFDWLRQ�GLVSOD\HG�IRU�)LQG�6WULQJ�DQG�(GLW
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$��5(48,5(0(176

7,�����$
��.�0HPRU\�([SDQVLRQ
��'LVNHWWH�'ULYH��PLQLPXP�
([WHQGHG�%DVLF��7,�:ULWHU�RU�(GLWRU�$VVHPEOHU
&+$5$��ILOH�RQ�'6.��IRU�WUXH�ORZHU�FDVH

%��/2$',1*�7+(�352*5$0

)URP�7,�:ULWHU��
�� 3ODFH�WKH�GLVN�LQ�GULYH��
�� 6HOHFW�RSWLRQ��
�� (QWHU�WKH�QDPH�'6.8�
�1RWH��'6.8��DQG�'6.8��ILOHV�PXVW�EH�RQ�WKH�GLVN�

)URP�(;7(1'('�%$6,&��
�� 3ODFH�WKH�GLVN�LQ�GULYH��
�� 6HOHFW�([WHQGHG�%DVLF
�1RWH��/2$'��'6.8��/2$'��'6.8��	�'6.8��PXVW�EH�RQ�WKH�GLVN�

)URP�(GLWRU�$VVHPEOHU��
�� 6HOHFW�RSWLRQ��
�� (QWHU�'6.Q�'6.8���Q 'ULYH�QXPEHU�
�1RWH��'6.8��DQG�'6.8��ILOHV�PXVW�EH�RQ�WKH�GLVN�

&��385326(�2)�'6.8

7KHVH�XWLOLWLHV�SURYLGH�WKH�XVHU�ZLWK�WKH�PHDQV�WR�VWXG\�KRZ�GDWD�LV�VWRUHG�RQ�GLVN��([SHULHQFHG�XVHUV�ZLOO
ILQG�WKHP�XVHIXO�IRU�FKDQJLQJ��L�H���HGLWLQJ��WKH�GDWD�WR�VXLW�WKHLU�SXUSRVHV�

'��0$,1�0(18�6(/(&7,216

� &RPSDUH�'LVNV
&RPSDUH�WZR�GLVNHWWHV�VHFWRU�E\�VHFWRU��,I�WZR�VHFWRUV�GR�QRW�PDWFK�WKH\�ZLOO�EH�VHQW�WR�WKH
VHOHFWHG�SULQW�GHYLFH�

� 3ULQW�6HFWRUV
3ULQW�VHOHFWHG�VLQJOH�RU�PXOWLSOH�VHFWRUV�

� 6HFWRU�(GLWRU
(GLW�D�VHFWRU�LQ�$6&,,�RU�KH[��:ULWH�HGLWHG�VHFWRU�EDFN�WR�VDPH�RU�DQRWKHU�VHFWRU�GLVN�
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� )LQG�6WULQJ
/RFDWH�D�VWULQJ��XS�WR����E\WHV��$6&,,�RU�KH[���,I�IRXQG�LW�ZLOO�EH�GLVSOD\HG�DQG�6(&725�(',725
FDQ�EH�HQWHUHG�

� 'LVN�5HSRUW
/LVW�GLVN�FRQWHQWV�DQG�GHWDLOHG�ILOH�LQIRUPDWLRQ�WR�RXWSXW�GHYLFH�

� 'LUHFWRU\�&RPPHQWV
6DPH�DV�'LVN�5HSRUW��EXW�OLVWHG�WR�WKH�GLVSOD\��1RW�DYDLODEOH�RQ�683(5�&$57�YHUVLRQ��

� )LOH�8WLOLWLHV
�6XE�PHQX���VHH�EHORZ

� 3ULQWHU�6HWXS
6HW� RXWSXW� GHYLFH� �SULQWHU� RU� GLVN��� GLVDEOH� )RUP� )HHG� LI� GHVLUHG�� VHOHFW� VWDQGDUG� �SLFD�� RU
FRQGHQVHG�PRGHV�IRU�SULQW�XWLOLWLHV�

� 6FUHHQ�&RORUV
&KDQJH�WH[W�DQG�EDFNJURXQG�FRORUV

�),/(�87,/,7,(6

� )LOH�&RPSDUH
&RPSDUH�WZR�ILOHV�ZLWK�VDPH�RU�GLIIHUHQW�QDPHV�ORFDWHG�RQ�VDPH�RU�VHSDUDWH�GLVNV��6HFWRU�ZKLFK
GR�QRW�PDWFK�DUH�VHQW�WR�RXWSXW�GHYLFH�

� )LOH�3ULQW
3ULQW�DOO�VHFWRUV�RI�D�ILOH�

� )LOH�(GLW
(GLW�D�ILOH��WKH�SURJUDP�GHWHUPLQHV�EHJLQQLQJ�DQG�HQGLQJ�VHFWRUV�

� )LQG�6WULQJ
/RFDWH�D�VWULQJ��XS�WR����E\WHV��$6&,,�RU�KH[��ZLWKLQ�D�ILOH��,I�IRXQG�WKH�HGLWRU�PD\�EH�HQWHUHG�

� )LOH�5HSRUW
'LVSOD\�GHWDLOHG�ILOH�LQIRUPDWLRQ�
�1RWH��7KLV�LV�WKH�RQO\�),/(�87,/,7<�DYDLODEOH�ZLWK�WKH�683(5�&$57�YHUVLRQ��

� )LOH�&RS\
&RSLHV�D�VLQJOH�ILOH��'HVWLQDWLRQ�FDQ�FDUU\�VDPH�RU�D�GLIIHUHQW�QDPH��&RPPHQW�OLQH�LV�FDUULHG�WR
WKH�GHVWLQDWLRQ�

$OO�PHQX�VHOHFWLRQV�DUH�GHVFULEHG�LQ�GHWDLO�RQ�WKH�IROORZLQJ�SDJHV�
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(��.(<�$66,*10(176

�1RWH��$OO���FKDUDFWHU�HQWULHV�GR�QRW�UHTXLUH�ENTER�WR�EH�SUHVVHG�

���$//�02'(6�(;&(37�(',725

)81&7,21
����'HOHWH�FKDUDFWHU
����,QVHUW�FKDUDFWHU
����(UDVH�ILHOG
����6WRS�SULQWLQJ�DQG�RU�UHWXUQ�WR�0HQX
����5HWXUQ�WR�FXUUHQWO\�VHOHFWHG�IXQFWLRQ
����4XLW��UHWXUQ�WR�7,�WLWOH�VFUHHQ
'���0RYH�FXUVRU�ULJKW��DUURZ�
6���0RYH�FXUVRU�OHIW��DUURZ�

�(17(5!���7HUPLQDWH�LQSXW

&21752/
3���3ULQW�FRS\�RI�VFUHHQ��VFUHHQ�GXPS�

���6(&725�),/(�(',725

&21752/
1���5HDG��1�H[W�VHFWRU��RU�XVH�ENTER�
%���*R��%�DFN�RQH�VHFWRU
:����:�ULWH�VHFWRU�WR�GLVN��VDPH�RU�QHZ�ORFDWLRQ�
5����5�HDG�D�QHZ�GULYH�VHFWRU
3����3�ULQW�FRS\�RI�VFUHHQ��VFUHHQ�GXPS�
'����'�RQH��UHWXUQ�WR�EHJLQQLQJ�RI�FXUUHQW�VHOHFWLRQ
����6DPH�DV�
'
�DERYH
$���6KLIW�WR�$6&,,�GLVSOD\
+���6KLIW�WR�+(;�GLVSOD\

)81&7,21
����5HWXUQ�WR�PDLQ�PHQX
'���0RYH�FXUVRU�ULJKW��DUURZ�
6���0RYH�FXUVRU�OHIW��DUURZ�
(���0RYH�FXUVRU�XS��DUURZ�
;���0RYH�FXUVRU�GRZQ��DUURZ�
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)��&203$5(�',6.6

7KLV�RSWLRQ�ZLOO�FRPSDUH�WKH�FRQWHQWV�RI�WZR�GLVNHWWHV�RYHU�D�VHOHFWHG�UDQJH�RI�VHFWRUV��(DFK�SDLU�RI
QRQ�PDWFKLQJ�VHFWRUV�LV�VHQW�WR�WKH�RXWSXW�GHYLFH�VSHFLILHG�E\�RSWLRQ�����3ULQWHU�6HWXS��3ULQWHG�VHFWRUV
DUH�LGHQWLILHG��GULYH�DQG�VHFWRU�QXPEHU��

*��35,17�6(&7256

6HOHFWHG�VHFWRU�V��LV�DUH�VHQW�WR�WKH�RXWSXW�GHYLFH��+H[�GLVSOD\�LV�RQ�WKH�OHIW��$6&,,�RQ�WKH�ULJKW���6HH�2��
86(5�127(6�IRU�FRUUHFW�VHWWLQJV�IRU�RXWSXW�GHYLFH�QDPH�OHQJWK�E\WH�WR�HQDEOH�RXWSXW�WR�D�VHULDO�SULQWHU
RU�WR�GLVN��

+��6(&725�(',725

6KRZQ�EHORZ�LV�D�W\SLFDO�H[DPSOH�RI�WKH�GLVSOD\�REWDLQHG�ZLWK�WKH�6(&725�(',725�LQ�LWV�QRUPDO�KH[
PRGH�

Sector Editor EDIT
========================================
0100 0020 2020 2020 2020 2039 6000 42AA
0142 0000 4200 0042 600C 4200 0042 0000
4200 0042 6022 4211 4442 4953 424B 2042
5554 4249 4C42 4954 4259 2042 5633 422E
3042 0460 4265 AC42 0016 4211 0046 2020
3960 2A42 8484 4200 0042 0003 4250 4942
4F20 4220 2042 2020 4220 2042 2020 4220
2042 2020 4220 2042 2020 4220 2042 2020
4220 2042 2020 421D 0042 1E00 420C F542
0000 4205 0D42 07FA 42FF 0046 2020 2020
3960 5A42 0800 4200 0B42 4453 424B 3142
2E43 4248 4142 5241 4231 0042 6740 4268
3642 6870 426B AA42 6E5A 4270 6042 72C6
4273 5042 7D9C 4208 0042 6AFA 4209 0042
6AC0 420A 0042 6A96 420B 0046 2020 2020
4E44 204F 4620 4649 4C45 FF00 0000 0000

Drive 2 Sector # 23 Byte 255 >FF

,W�FDQ�EH�FKDQJHG�WR�DQ�$6&,,�GLVSOD\�E\�SUHVVLQJ�&75/�$��UHWXUQHG�WR�KH[�E\�&75/�+��$OO�DUURZ�NH\V
DUH�DFWLYH�DQG�FDQ�EH�XVHG�WR�PRYH�WKH�FXUVRU�WR�WKH�GHVLUHG�E\WH��7KH�FXUUHQW�FXUVRU�SRVLWLRQ�ZLWKLQ�WKH
VHFWRU�EHLQJ�HGLWHG�LV�LQGLFDWHG�LQ�ERWK�GHFLPDO�DQG�KH[DGHFLPDO��7KLV�LV��%\WH�����!))��LQ�WKH�H[DPSOH�
:KHQ�HGLWLQJ�LV�FRPSOHWH��&75/�:�ULWH��ZLOO�ILUVW�UHYHUVH�WH[W�EDFNJURXQG�FRORUV�DV�D�ZDUQLQJ�WKDW�WKH
VHFWRU�LV�DERXW�WR�EH�ZULWWHQ�WR�WKH�GLVN��,W�PD\�EH�ZULWWHQ�EDFN�WR�WKH�VDPH�ORFDWLRQ��VKRZQ�DW�WKH�ERWWRP
RI� WKH� VFUHHQ��RU� WR�D�GLIIHUHQW� ORFDWLRQ� LI� GHVLUHG��7KH�ZULWH� FDQ�EH�DERUWHG�E\�XVLQJ�)81&7���RU
)81&7����,I�D�ZULWH�WR�GLVN�LV�PDGH��ZULWH�WR�GLVN�LV�PDGH��WKH�VHFWRU�ELWPDS�ZLOO�EH�XSGDWHG�DFFRUGLQJO\�
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,��),1'�675,1*

$�VWULQJ�RI�XS�WR����E\WHV�LQ�OHQJWK��$6&,,�RU�KH[��FDQ�EH�ORFDWHG�DQ\ZKHUH�RQ�WKH�GLVNHWWH�LQ�WKH�VSHFLILHG
GULYH�DQG�RYHU�DQ\�JLYHQ�UDQJH�RI�VHFWRUV��7KH�VHFWRU�ZLWK�WKH�ILUVW�RFFXUUHQFH�RI�LW�LV�GLVSOD\HG�ZLWK�WKH
VWULQJ�KLJKOLJKWHG��2Q�WKH�ERWWRP�RI�WKH�VFUHHQ�WKH�RSWLRQV�(�GLW���&�RQWLQXH��DQG�4�XLW��DUH�GLVSOD\HG�
(�ZLOO�SODFH�WKH�SURJUDP�LQ�WKH�6(&725�(',725�ZLWK�DOO�WKH�IHDWXUHV�H[SODLQHG�DERYH��&�ZLOO�FRQWLQXH
WKH�VHDUFK�ZLWK�WKH�QH[W�VHFWRU�ZKLOH�4�ZLOO�UHWXUQ�WR�WKH�EHJLQQLQJ�RI�)LQG�6WULQJ�

-��',6.�5(3257

7KLV�VHOHFWLRQ�SULQWV�RXW�D�OLVW�RI�SHUWLQHQW�GLVN�LQIRUPDWLRQ�QRW�QRUPDOO\�DYDLODEOH�ZLWK�D�GLVN�FDWDORJHU�
:KLOH�WKH�EDVLF�LQIRUPDWLRQ��VXFK�DV�GLVN�QDPH��WRWDO�DQG�DYDLODEOH�VHFWRUV��ILOH�QDPHV��W\SHV��VL]HV�DQG
SURWHFWLRQ�DUH�VKRZQ�DV�XVXDO��WKH�GLVN�UHSRUW�DOVR�LQFOXGHV�WKH�ORFDWLRQ�RI�WKH�ILOHV��LQFOXGLQJ�IUDFWXUHG
ILOHV��DQG�FRPPHQWV�LI�DQ\��VHH�',5(&725<�&200(176��

+HUH�LV�D�W\SLFDO�H[DPSOH�RI�D�GLVN�UHSRUW�

Diskname = DSKU/V3-0 Total Sectors = 718  Available Sectors = 68   Files = 19
-----------------------------------------------------------------------------
                             Sector
Filename   File Type  Size Start End  Prot Comment
-----------------------------------------------------------------------------
DSKU1      Program      33 0134 0153  Yes  Disk Utility Version 3.0 Program #1
DSKU2      Program       8 0154 0159  Yes  Disk Utility Version 3.0 Program #2
                           01A0 01A0
READ_ME    Dis/Var 80   39 015A 017F  No   Directions For Using Disk Utilities
UTIL-EQU1  Dis/Var 80   33 0022 0040  Yes  Equates For Program Image
                           02B6 02B6
UTIL-EQUSC Dis/Var 80   30 01A1 01BC  Yes
                           02B7 02B7
UTIL-MAIN  Dis/Var 80   13 0041 004C  Yes  Main Routine
UTIL-SRC   Dis/Var 80    2 0132 0132  Yes  Copy Files For Program Image
UTIL-SRCSC Dis/Var 80    2 0133 0133  Yes  Copy Files For Super Cart.
UTIL/O-SC  Dis/Fix 80   59 0208 0209  Yes  Super Cart Object Code
                           027E 02B5
UTIL1      Dis/Var 80   71 004D 0092  Yes  Compare,Print Disk,Edit,Find,Report
UTIL1SC    Dis/Var 80   68 01CF 01DC  Yes  Comp.,Print,Edit,Find,Report
                           020A 023E
UTIL2      Dis/Var 80   49 0093 00C1  Yes  File Comp.,Print,Edit,Find,Rpt,Subs
                           019E 019E
UTIL2SC    Dis/Var 80   17 01BF 01CE  Yes  File Report, File Subs
UTIL3      Dis/Var 80   11 00C2 00CB  Yes  Printer Options, Screen Colors
UTIL3SC    Dis/Var 80    9 0276 027D  Yes  Printer Options, Screen Colors
UTIL4      Dis/Var 80   58 00CC 0104  Yes  Main Sub-Routines
UTIL4SC    Dis/Var 80   56 023F 0275  Yes  Main Sub-Routines
UTIL5      Dis/Var 80   46 0105 0131  Yes  Getkeys,System Support Subs,Buffers
UTIL5SC    Dis/Var 80   46 01BD 01BE  Yes  Getkeys,System Support Subs,Buffers
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$�QRWH�UHJDUGLQJ�
&RPPHQWV
�

7KLV�SURJUDP�XVHV�WKH�ODVW�����!����E\WHV�RI�WKH�ILOH�GHVFULSWRU�UHFRUG�IRU�WKH�FRPPHQW�OLQH��1RUPDOO\�
E\WHV�����!�&��WKURXJK������!))��DUH�UHVHUYHG�IRU�WKH�GDWD�FKDLQ�SRLQWHU�EORFNV��$�ILOH�ZRXOG�KDYH�WR�EH
YHU\�EDGO\�IUDFWXUHG�WR�QHHG�WKH�HQWLUH������!(���E\WHV�IRU�WKLV�SXUSRVH��VR�WKLV�VKRXOG�QRW�HYHU�LQWHUIHUH
ZLWK�QRUPDO�RSHUDWLRQV��+RZHYHU��VWDQGDUG�GLVN�PDQDJHUV�GR�QRW�UHDG�EH\RQG�WKH�GDWD�SRLQWHUV�DQG�WKXV
\RX�PD\�ORVH�WKH�FRPPHQWV�LI�VXFK�D�GLVN�PDQDJHU�LV�XVHG�WR�FRS\�ILOHV�GLVNV��2QO\�D�VHFWRU�W\SH�GLVN
FRSLHU�ZLOO�WUDQVIHU�WKH�HQWLUH�ILOH�GHVFULSWRU�UHFRUG�LQFOXGLQJ�\RXU�FRPPHQWV�RU�XVH�WKH�ILOH�FRS\�IHDWXUH
RI�WKLV�SURJUDP�

.��',5(&725<�&200(176

([FHSW�IRU�RXWSXW�EHLQJ�GLUHFWHG�WR�WKH�GLVSOD\�VFUHHQ�DQG�WKH�DELOLW\�WR�DGG�RU�FKDQJH�FRPPHQWV��WKLV
RSWLRQ�LV�HVVHQWLDOO\�WKH�VDPH�DV�',6.�5(3257��%XW�VLQFH�RQO\�ILYH�ILOHV�DQG�WKHLU�FRPPHQW�OLQHV�FDQ�EH
VKRZQ�DW�RQH�WLPH��D�FXUUHQW�WRWDO�QXPEHU�RI�SDJHV�LV�GLVSOD\HG�LQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�RI�WKH
VFUHHQ�� )LOHV� DUH� QXPEHUHG� �� WR� �� RQ� HDFK� SDJH�� (QWHULQJ� D� QXPEHU� ZLOO� SURYLGH� WKH� FXH� IRU
DGGLQJ�FKDQJLQJ�WKH�FRPPHQW�OLQH���(QWHU!�ZLOO�DGYDQFH�WR�WKH�QH[W�SDJH��$Q�H[DPSOH�RI�D�W\SLFDO
',5(&725<�&200(176�VFUHHQ�LV�VKRZQ�EHORZ�

Direct/Comment 1/4
========================================
DSKU/V3-1 Tot=718 Avail=49 Files=19
Filename Size File Type Prot
========================================
1 DSKU1 33 Program No
Disk Utility Version 3.1 Program #1

2 DSKU2 10 Program No
Disk Utility Version 3.1 Program #2

3 READ_ME 63* Dis/Var 80 No
Directions For Using Disk Utilities

4 UTIL-EQU1 33 Dis/Var 80 No
Equates For Program Image

5 UTIL-EQUSC 30 Dis/Var 80 Yes
Equates For Super Cart Version 3.0

Enter to continue or 1-5 to update

�7KLV�RSWLRQ�ZDV�DGGHG�DW�WKH�UHTXHVW�RI�-RH�:KLWH��.�72:1�8*�
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/��),/(�87,/,7,(6

:KHQ�WKLV�IXQFWLRQ�LV�VHOHFWHG�D�VXE�PHQX�ZLWK�WKH�IROORZLQJ�RSWLRQV�LV�GLVSOD\HG�

����)LOH�&RPSDUH
����)LOH�3ULQW
����)LOH�(GLW
����)LQG�6WULQJ
����)LOH�5HSRUW��RQO\�RQH�DYDLODEOH�ZLWK�683(5�&$57�
����)LOH�&RS\

7KH�EDVLF�GLIIHUHQFH�EHWZHHQ�WKHVH�RSWLRQV�DQG�WKH�RQHV�IURP�WKH�PDLQ�PHQX�LV�WKDW�DOO�RSHUDWLRQV�DUH
EDVHG�RQ�ILOH�QDPH��7KH�XVHU�GRHV�QRW�KDYH�WR�HQWHU�WKH�EHJLQQLQJ�DQG�HQGLQJ�VHFWRUV�RI�WKH�ILOH�WR�EH
HGLWHG��7KH�ILUVW�DQG�ODVW�VHFWRUV�RI�D�ILOH�DUH�LQGLFDWHG�E\�DQ�62)�RU�(2)�GLVSOD\HG�MXVW�DERYH�WKH�VHFWRU
QXPEHU��$�ZDUQLQJ�
KRQN
�DQG�D�PHVVDJH�DUH�LVVXHG�LI�WKH�XVHU�DWWHPSWV�WR�JR�EH\RQG�WKHVH�VHFWRUV��,I�WKH
XVHU�RSWV�WR�H[FHHG�WKH�ILOH
V�ERXQGDU\�WKH�SURJUDP�DXWRPDWLFDOO\�UHYHUWV�WR�WKH�6(&725�(',725�

0��35,17(5�6(7�83

'HIDXOW�LV�3,2��DQG��DOVR�E\�GHIDXOW��DQ\�SULQWHU�RXWSXW�LV�IROORZHG�E\�D�IRUP�IHHG��3ULQWHU�GHIDXOWV�IRU�GLVN
UHSRUW��SULQW�VHFWRU�DQG�VFUHHQ�GXPS�DUH�VKRZQ�DQG�FDQ�EH�FKDQJHG��6HWWLQJV�ZLOO�UHPDLQ�LQ�HIIHFW�DV�ORQJ
DV�WKH�SURJUDP�LV�UXQQLQJ�RU�XQWLO�WKLV�RSWLRQ�LV�XVHG�WR�FKDQJH�WKHP��2XWSXW�FDQ�EH�GLUHFWHG�WR�D�VHULDO
SULQWHU�RU�GLVN�GULYH��%HIRUH�'6.8�ZLOO�DFFHSW�D�GHYLFH�QDPH�RI�PRUH�WKDQ���FKDUDFWHUV��WKH�OHQJWK�E\WH
PXVW�EH�FKDQJHG��VHH�2��86(5�127(6�EHORZ��

1��6&5((1�&2/256

$OORZV�FKDQJLQJ�RI�WKH�GHIDXOW�WH[W�DQG�VFUHHQ�FRORUV��7KH�FKDQJHV�ZLOO�UHPDLQ�LQ�HIIHFW�DV�ORQJ�DV�WKH
SURJUDP�LV�UXQQLQJ��7R�LQVWDOO�SHUPDQHQW�FKDQJHV��VHH�86(5�127(6�EHORZ�

2��86(5�127(6

7KHVH�QRWHV�DUH�IXUQLVKHG�IRU�WKRVH�ZKR�ZLVK�WR�PRGLI\�WKH�SURJUDP��WKDW�LV��VHW�XS�GHIDXOWV�WR�PHHW�WKHLU
QHHGV�

���2XWSXW�WR�GLVN

,I�RXWSXW�RI�DQ\�RI�WKH�SULQW�RSWLRQV�LV�URXWHG�WR�GLVN��E\�FKDQJLQJ�WKH�SULQWHU�GHVFULSWLRQ�YLD�35,17(5
6(7�83��WKH���SULQW�RSWLRQV�VKRXOG�ILUVW�EH�VHW�WR� 
VWDQGDUG
��7KLV�ZLOO�FUHDWH�D�'�9����ILOH�ZKLFK�LV
FRPSDWLEOH�ZLWK�7,�:ULWHU���,I�OHIW�LQ�FRPSUHVVHG�PRGH�D�'�9�����ILOH�UHVXOWV���,I�D�ILOH�ZLWK�WKH�JLYHQ�QDPH
DOUHDG\�H[LVWV�WKH�QHZ�RXWSXW�ZLOO�EH�DSSHQGHG�WR�LW��RWKHUZLVH�D�QHZ�ILOH�ZLOO�EH�JHQHUDWHG��7KH�OLQH�RI
WKHVH�ILOHV�FRQWDLQ�FRQWURO�FKDUDFWHUV��IRU�7,�:ULWHU��DQG�VKRXOG�EH�GHOHWHG��$�SRVVLEOH�XVH�IRU�WKLV�IHDWXUH
LV�WR�PDLQWDLQ�D�PDVWHU�GLVN�FDWDORJXH�ZKLFK�LV�DFFHVVLEOH�IURP�7,�:ULWHU�
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���'HIDXOW�3DUDPHWHUV

$OO�GHIDXOWV�DUH�ORFDWHG�LQ�WKH�ILUVW�VHFWRU�RI�ILOH�'6.8���7KH\�DUH�H[SODLQHG�EHORZ�DQG�VKRZQ�LQ�ERWK
SURJUDP�LPDJH�DQG�683(5�&$57�FRGH��)RU�FODULW\�WKH�E\WHV�QRW�LQYROYHG�DUH�LQGLFDWHG�E\�
�
��

D� !�����OHQJWK�RI�RXWSXW�GHYLFH�QDPH
E� !������)���RXWSXW�GHYLFH�QDPH��3,2�
F� !�����DOO�RI�WKHP�XS�WR�HQG�RI��UG�OLQH�PD\�EH�XVHG�IRU�RXWSXW�GHYLFH�QDPH�SURYLGHG�!���DERYH

LV�VHW�DFFRUGLQJO\
G� !�'���FRPSUHVVHG�PRGH��2.,'$7$���XVH�!�)�IRU�(SVRQ
H� !�(���FDQFHO�FRPSUHVVHG�PRGH��2.,'$7$���XVH�!���IRU�(SVRQ
I�� �&���IRUP�IHHG��XVH�!���WR�RPLW�IRUP�IHHG
J� !)����FRORU�E\WH��) WH[W��� VFUHHQ�FRORU
K� !����������FRQWURO�SULQW�PRGH�IRU�GLVN�UHSRUW��VFUHHQ�GXPS�DQG�SULQW�VHFWRU�LQ�WKDW�RUGHU��XVH

!���IRU�FRPSUHVVHG�
!�� IRU�QRUPDO�SLFD���1RW�DYDLDEOH�IURP�683(5�&$57��

���'HIDXOW�/RFDWLRQV

D��3URJUDP�,PDJH�VHFWRU�GLVSOD\

File Editor
========================================
---- ---- ---- ---- ---- ---- ---- ----
---- --03 5049 4F20 2020 2020 2020 2020
2020 2020 2020 2020 2020 2020 2020 2020
1D00 1E00 OCF5 0101 00-- ---- ---- ----
etc etc etc

E��683(5�&$57�VHFWRU�GLVSOD\

File Editor
========================================
---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- --03 --50 49--
4F20 --20 20-- 2020 --20 20-- 2020 --20
20-- 2020 --20 20-- 2020 --20 20-- 2020
--20 20-- 2020 --1D ---- 1E-- --0C F5--
etc etc etc
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3��&21&/86,21

7KH�IRUHJRLQJ�VKRXOG�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ�IRU�XVLQJ�WKLV�SURJUDP��,�ZRXOG�VXJJHVW�WKDW�DQ\
HGLWLQJ�DQG�ZULWLQJ�EH�GRQH�RQ�D�EDFNXS�GLVN��2QFH�WKH�RULJLQDO�GDWD�RQ�D�GLVN�KDV�EHHQ�RYHUZULWWHQ�LW�FDQ
QRW�EH�UHFRYHUHG��,�ZRXOG�DSSUHFLDWH�KHDULQJ�IURP�XVHUV�ZKR�GLVFRYHU�DQ\�EXJV�LQ�WKH�SURJUDP�RU�ZKR
PLJKW�KDYH�ZRUWKZKLOH�VXJJHVWLRQV�IRU�LPSURYHPHQWV�
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Disk 87. Contents of file DSKU/NEW

',6.�87,/,7,7(6

9(56,21����
E\�-2+1�%,5':(//
�����6SULQJKLOO�&LUFOH
(GHQ�3UDLUH��01������

7KLV�SURJUDP�LV�PDGH�DYDLODEOH�DV�)$,5:$5(��,I�\RX�XVH�LW��SOHDVH�VHQG��������WR�PH�IRU�P\�HIIRUW�

,Q�DGGLWLRQ�WR�WKH�SURJUDP�LPDJH�YHUVLRQ��LW�LV�DOVR�DYDLODEOH�IRU�WKH�683(5�&$57��EXW�RQO\�DV�9����DQG
GXH�WR�WKH�PHPRU\�UHVWULFWLRQV�RI�WKH�6&�VRPH�RI�WKH�FDSDELOLWLHV�OLVWHG�EHORZ�FRXOG�QRW�EH�LQFOXGHG�

127(��$GGHG�IHDWXUHV�UHOHDVH�����

� $�ILOH�FRS\�DELOLW\�KDV�EHHQ�DGGHG�
� $OORZV�\RX�WR�FKDQJH�WKH�QDPH�RI�WKH�ILOH�ZKHQ�\RX�FRS\�LW�
� $OORZV�\RX�WR�RYHUULGH�ILOH�SURWHFW�RI�WKH�GHVWLQDWLRQ�ILOH�
� &KHFNV�GHVWLQDWLRQ�IRU�VSDFH�DYDLODELOLW\�EHIRUH�VWDUWLQJ�FRS\�
� 0RYHV�FRPPHQW�OLQH�WR�GHVWLQDWLRQ�ILOH�
� ,PSURYHPHQWV�WR�WKH�6HFWRU�(GLWRU�
� &XUUHQW�PRGH�RI�RSHUDWLRQ�LV�GLVSOD\HG�LQ�WKH�WRS�ULJKW�FRUQHU�RI�VFUHHQ�
� )ODVKLQJ�FXUVRU�
� $V� FKDQJHV� DUH� PDGH� WKH\� DUH� GLVSOD\HG� LQ� LQYHUVH� YLGHR�� 7KLV� VKRXOG� SUHYHQW� \RX� IURP

DFFLGHQWDOO\�FKDQJLQJ�GDWD��127(��6ZLWFKLQJ�IURP�+(;�WR�$6&,,�RU�$6&,,�WR�+(;�ZLOO�UHPRYH
LQYHUVH�FKDUDFWHUV�

� )UDJPHQWHG�ILOHV�DUH�LQGLFDWHG�E\�DQ�DVWHULVN����DIWHU�WKH�ILOH�VL]H�LQ�WKH�'LUHFWRU\�&RPPHQWV
RSWLRQ�

� &RUUHFWV�D�EXJ�LQ�ILOH�RSHUDWLRQV�IRU�ILOHV�RYHU�����LQ�OHQJWK�
� ,QFOXGHV�D�GHPRQVWUDWLRQ�YHUVLRQ�RI�WKLV�SURJUDP�WKDW�LV�WKH�RQO\�RQH�ZKLFK�,�ZRXOG�OLNH�WR�VHH

SRVWHG�WR�DQ\�ERDUGV��7KLV�LV�IRU�WKRVH�ZKR�ZRXOG�OLNH�WR�VHH�WKLV�)$,5:$5(�SURJUDP�EXW�QRW
SD\�IRU�LWV�XVH��<RXU�FRRSHUDWLRQ�ZLWK�WKLV�LV�DSSUHFLDWHG�

127(���$GGHG�IHDWXUHV�UHOHDVH�������

� )LQG�6WULQJ�OHQJWK�LQFUHDVHG�WR����FKDUDFWHUV
� 6SDFHV�FDQ�QRZ�EH�LQFOXGHG�LQ�$6&,,�)LQG�6WULQJ
� &XUUHQW�E\WH�ORFDWLRQ�GLVSOD\HG�IRU�)LQG�6WULQJ�DQG�(GLW

35,17�'6.8B'2&6�)25�&203/(7(�'2&80(17$7,21
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Disk 88. c Libraries

9HUVLRQ� $XWKRU��7RP�%HQWOH\
5HTXLUHV��F�� /DQJXDJH��F�� 8SGDWHG����������

$�FROOHFWLRQ�RI�OLEUDU\�URXWLQHV�IRU�F���LQFOXGLQJ�G\QDPLF�PHPRU\�DOORFDWLRQ��FDWDORJ�GLVN��ORDG�&+$5$��
IORDWLQJ�SRLQW�PDWK��DQG�D�FRPSUHKHQVLYH�VHW�RI�ILOH�DFFHVV�XWLOLWLHV��:LWK�VRXUFH�FRGH�

dskdir. v2.0. 12-dec-96
Disk name               = BENTLEY  
Sectors total           = 360
Sectors used            = 291
Sectors available       = 67
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 ALLOCC        6 DIS/VAR 80   >022 005
002 >003 ALLOCI        3 DIS/VAR 80   >027 002
003 >004 CDIRC        12 DIS/VAR 80   >029 011
004 >005 CHRLOAD       5 DIS/FIX 80   >034 004
005 >006 CHRLOADC      8 DIS/VAR 80   >038 007
006 >007 CTYPEC       30 DIS/VAR 80   >03f 029
007 >008 DIR;C        12 DIS/VAR 80   >05c 011
008 >009 DIR;O        16 DIS/FIX 80   >067 015
009 >00a FLOAT        10 DIS/FIX 80   >076 009
010 >00b FLOATC       31 DIS/VAR 80   >07f 030
011 >00c FLOATDOC     30 DIS/VAR 80   >09d 029
012 >00d FLOATI        2 DIS/VAR 80   >0ba 001
013 >00e TCIO         22 DIS/FIX 80   >0bb 021
014 >00f TCIOC        17 DIS/VAR 80   >0d0 016
015 >010 TCIODOC      28 DIS/VAR 80   >0e0 027
016 >011 TCIOI         6 DIS/VAR 80   >0fb 005
017 >012 TEST         28 PROGRAM      >100 027
018 >013 TEST;C        8 DIS/VAR 80   >11b 007
019 >014 TEST;O       17 DIS/FIX 80   >122 016
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Disk 88. Contents of file ALLOCC

/*
** memory storage allocation routines.
**
** the memory allocation routines 'alloc' and 'free' are used
** to allocate arbitrary memory and to release it when done.
** the include file 'alloci' must be included in your
** global declaration area, see this file for information
** how to reserve available memory.
**
*/

/*
**
** c=alloc(n)
**
** Returns next available address or 0 if there is no
** more room.
**
*/

alloc(n)
    int n;
  {
    if(!allocfirst){
        ++allocfirst;
        allocp = allocbuf;
        }
    if(is_odd(n))
        ++n; /* make sure it's even */
    if(allocp + n <= allocbuf + ALLOCBYTES){
        allocp = allocp + n;
        return(allocp - n);
        }
      else
        return(0);
  }

/*
**
** free(p)
**
** free storage allocated by alloc, the area
** must be free'd in the same order as they
** were allocated except in reverse.
**
*/

free(p)
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    char *p;
  {
    if(p >= allocbuf & allocbuf + ALLOCBYTES)
        allocp = p;
  }

/*
**
** is_odd(n)
**
** Returns 1 if the value contained in x is odd, otherwise
** returns the value 0.
**
*/

is_odd(n)
    int n;
  {
    return(n % 2);
  }
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Disk 88. Contents of file ALLOCI

/*
**
** the following defines and definitions are used with the
** storage allocator.
**
**/

#define ALLOCBYTES 256 /* size of available space in bytes (should be even) */

int  allocfirst = 0;       /* is free position set */
char allocbuf[ALLOCBYTES]; /* storage for alloc    */
char *allocp;              /* next free position   */
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Disk 88. Contents of file CDIRC

/*
** Read a directory from disk
**
** Author: Tom Bentley
**        207 - 324 Cambridge ST. N.
**        Ottawa, Ont.
**        Canada  K1R 7B5
**
** Date:  May 5, 1986
**
** required libraries:
** - tcio
** - float
** - printf
** - csup
*/

#include "dsk1.tcioi"
#include "dsk1.floati"
#include "dsk1.printfio"

char buff[255];
char typs[40] = {"Dis/Fix","Dis/Var","Int/Fix","Int/Var","Program"};
char dir[6] = {"DSKx."};

main()
  {
    int fp,rec,eof,size,typ,b_ptr;
    char str[20],drive,prot,i;
    float f1[FLOATLEN],f2[FLOATLEN],res[FLOATLEN];

    rec = 0;
    puts("Drive Number ?");
    drive = getchar();
    dir[3] = drive;
    fp=topen(dir,INPUT+RELATIVE+INTERNAL+FIXED,0);
    if(fp<1)
      printf("I/O Error = %d\n",fp);
    else {
      /* get disk name and stats */
      putchar(12); /* clear screen */
      tread(buff,RELSEQ,fp,&size);
      b_ptr = buff;
      get_name(&b_ptr,str);
      printf("Directory= %s   Diskname= %s\n",dir,str);
      get_num(&b_ptr,str,f1); /* dummy record type */
      get_num(&b_ptr,str,f1); /* total sectors on disk */
      get_num(&b_ptr,str,f2); /* available sectors */
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      printf("Available= %s ",str);
      fexp(f1,"-",f2,res);
      printf("Used= %s\n\n",ftos(res,str,0,0,0));
      puts(" Filename  Size    Type    P\n");
      puts("---------- ---- ---------- -\n");
      while(1) {
        poll(1);
        eof=tread(buff,RELSEQ,fp,&size);
        if(eof) break;
        b_ptr = buff;
        if(!get_name(&b_ptr,str)) break;
        printf("%-10s ",str);  /* file name */
        get_num(&b_ptr,str,f1); /* file type */
        typ=ftoi(f1);
        if(typ < 0){
          prot = 'Y';
          typ = -typ;
          }
        else prot = ' ';
        --typ;
        get_num(&b_ptr,str,f1); /* sectors allocated for file */
        printf("%4s %-7s",str,&typs[typ*8]);
        get_num(&b_ptr,str,f1); /* bytes per record */
        if(typ != 4)
          printf("%3s",str);
        else
          printf("   ");
        printf(" %c\n",prot);
        }
      }
    tclose(fp);
    }

/*
** get name of disk or file
*/

get_name(buff,t)
  int *buff;
  char *t;
  {
     char *b;
     int  j,siz;

     b = *buff;
     j=siz=*b++;
     *buff = *buff + j + 1;
     while(j--)
       *t++ = *b++;
     *t = '\000';  /* null terminate */
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     return(siz);
  }

get_num(buff,t,f)
  int  *buff;
  char *t;
  float *f;
  {
    char *b;

    b = *buff;
    ++b;
    fcpy(b,f);
    ftos(b,t,0,0,0);
    *buff = *buff + 9;
  }
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Disk 88. Contents of file CHRLOADC

/***
 ***  char_load is used to load in a
 ***  character definition file.
 ***
 ***  By Tom Bentley
 ***     P.O. Box 346
 ***     Osgoode, Ont.
 ***     Canada, K0A 2W0
 ***/

entry char_load;

#asm
       REF  VMBW,DSRLNK

PAB    EQU  8192
CHRPAB DATA >0500,>07FA,>0000,>0800
CHRLEN DATA >000B
CHRNAM TEXT 'DSK1.CHARA1               '
       EVEN
#endasm

/*
 * char_load(file)
 *
 * char_load load the specified character
 * definition file.
 *
 * to use specify: extern char_load();

 * example.  char_load("DSK1.CHARA1")
 *
 *           char_load("")  'loads DSK1.CHARA1 by default'
 *
 */

char_load(file)
    char *file;
  {

#asm
       CLR  4            LENGTH OF FILE
       MOV  @2(14),0     ADDRESS OF FILE
       MOVB *0,*0        IS IT A NULL?
       JEQ  CLOAD        THEN USE DEFAULT
       LI   1,CHRNAM     GET ADDRESS OF WHERE TO PUT FILE NAME
CMOV   MOVB *0+,*1+      MOVE IT
       JEQ  CNXT         FOUND A NULL
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       INC  4            INC SIZE OF FILE NAME
       JMP  CMOV         MORE TO MOVE
CNXT   MOV  4,@CHRLEN    SET UP FILE LENGTH
CLOAD  LI   0,PAB        VDP LOCATION TO MOVE CHRPAB
       LI   1,CHRPAB     CHARACTER PAB
       LI   2,10         PAB LENGTH
       A    @CHRLEN,2    ADD LENGTH OF FILE NAME
       BLWP @VMBW        WRITE TO VDP
       LI   0,PAB+9      POINTER TO NAME LENGTH
       MOV  0,@>8356     DEVICE POINTER
       BLWP @DSRLNK      READ THE FILE
       DATA 8
       CLR  @>837C       CLEAR STATUS
#endasm

  }
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Disk 88. Contents of file CTYPEC

/*
 * Written by: Tom Bentley
 *             P.O. Box 346
 *             Osgoode, Ont
 *             K0A 2W0
 */

/*
** abs -- returns absolute value of nbr
*/
abs(nbr) int nbr; {
  if(nbr<0) return -nbr;
  else return nbr;
  }

/*
** return pointer to the first occurrence of c in s
*/
indexp(s, c) char *s, c; {
  while(*s) if(*s++ == c) return --s;
  return 0;
  }

/*
** isalnum -- true if argument is valid ASCII alphabetic or digit
*/
isalnum(c) char c; {
  if((c >= 'a' & c <= 'z') | (c >= 'A' && c <= 'Z') |
      (c >= '0' & c <= '9')) return 1;
  else return 0;
  }

/*
** isalpha -- true if argument is valid ASCII alphabetic
*/
isalpha(c) char c; {
  if((c >= 'a' & c <= 'z') | (c >= 'A' & c <= 'Z')) return 1;
  else return 0;
  }

/*
** isascii -- true if argument is valid ASCII character
*/
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isascii(c) char c; {
  if(c <= 127) return 1;
  else return 0;
  }

/*
** iscntrl -- true if argument is valid ASCII control character
*/
iscntrl(c) char c; {
  if(c < ' ' | c  == 127) return 1;
  else return 0;
  }

/*
** isdigit -- true if argument is valid ASCII digit
*/
isdigit(c) char c; {
  if(c >= '0' & c <= '9') return 1;
  else return 0;
  }

/*
** islower -- true if argument is valid ASCII lower case alphabetic
*/
islower(c) char c; {
  if(c >= 'a' & c <= 'z') return 1;
  else return 0;
  }

/*
** isprint -- true if argument is valid ASCII graphic
*/
isprint(c) char c; {
  if(c >= ' ' & c <= 126) return 1;
  else return 0;
  }

/*
** ispunct -- true if argument is neither ASCII control or alphabetic
**
** requires - isalpha() and iscntrl()
*/
ispunct(c) char c; {
  if(isalpha(c) | iscntrl(c)) return 0;
  else return 1;
  }
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/*
** isspace -- true if argument is ASCII space, tab, carriage return,
**            newline (line feed), or form feed  (ie, "white space")
*/
isspace(c) char c; {
  if(c == ' ' | c == '\t' | c == '\r' | c == '\n' | c == '\f') return 1;
  else return 0;
  }

/*
** isupper -- true if argument is valid ASCII upper case alphabetic
*/
isupper(c) char c; {
  if(c >= 'A' & c <= 'Z') return 1;
  else return 0;
  }

/*
** return pointer to the last occurrence of c in s
*/
rindex(s, c) char *s, c; {
  char *rindex;
  rindex = 0;
  while(*s) {
    if(*s == c) rindex = s;
    s++;
    }
  return rindex;
  }

/*
** if character is upper case, convert to lower case
*/
tolower(c) char c; {
  if(c >= 'A' & c <= 'Z') return (c + ('a' - 'A'));
  return c;
  }

/*
** if character is lower case, convert to upper case
*/
toupper(c) char c; {
  if(c >= 'a' & c <= 'a') return (c + ('a' + 'A'));
  return c;
  }
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/* name: index(string,substring)
 * function: Returns the starting
 * location of the substring in
 * the string, or the value -1 if
 * the substring was not found.
 * ex. index("This is it","it");
 *       returns 8
 *     index("This is it","IT");
 *       returns -1
 */
index(string,substring)
  char string[],substring[];
  {
    int i,j,k;

    i=0;
    while(string[i]!=0) {
      j=i;
      k=0;
      while(substring[k]==string[j]) {
        if(substring[1+k]==0)
          return(i);
        else {
          j++;
          k++;
          }
        }
      i++;
      }
    return(-1);
    }

/*
 * String copy
 *
 *  strcpy(s,t) - copy t to s
 *
 */

strcpy(s,t)
  char *s,*t;
  {
    while(*s++ = *t++);
  }

/*
 * string compare
 *
 *  strcmp(s,t) - return <0 if s<t,
 *                return 0  if s==t,
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 *                return >0 if s>t
 *
 */

strcmp(s,t)
  char s[],t[];
  {
    int i;

    i=0;
    while(s[i] == t[i])
      if(s[i++] == '\0')
        return(0);
    return(s[i] - t[i]);
  }

/*
 * string concatenate
 *
 *  strcat(s,t) - concatenate to to end of s
 *
 */

strcat(s,t)
  char *s,*t;
  {
    --s;
    while(*++s);
    while(*s++ = *t++);
  }

/*
 * string length
 *
 *  strlen(s) - length of string
 *
 */

strlen(s)
  char *s;
  {
    char *t;

    t=s-1;
    while(*++t);
    return(t-s);
  }

/* fill s with t for n times */
fillb(s,t,n)
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  char *s,t;
  int   n;
  {
  while(n--)
    *s++=t;
  *s=0;
  }

/* insert t into s starting at n */
instr(s,t,n)
  char *s,*t;
  int  n;
  {
  int  l;
  l=0;
  while(++l<n)
    *++s;
  while((*t!= 0)&(*s!=0))
    *s++=*t++;
  }

/* simple conversion functions */
/*
** n=atoi(s) - convert string to integer
*/
atoi(s)  char *s;
{ int sign,n;
  while(*s==' ')++s;
  sign=1;
  if(*s=='-') { sign=-1; ++s; }
  if(*s=='+') ++s;
  n=0;
  while((*s>='0')&(*s<='9')) n=10 * n + *(s++) - '0';
  return(sign*n);
}
/*
** itod(nbr,str,sz) -
**        convert nbr to signed decimal string of width sz
**        right justified, blank filled, result in str[].
**        sz includes 0-byte string terminator
*/
itod(nbr,str,sz) int nbr,sz; char str[];
{ char sgn;
  sgn=' ';
  if(nbr<0) { nbr=-nbr; sgn='-'; }
  str[--sz]=0;
  while(sz)
  { str[--sz]=nbr%10+'0';
    if(!(nbr=nbr/10))break;
  }
  if(sz) str[--sz]=sgn;
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  while(sz) str[--sz]=' ';
}

/*
** itod2-- convert nbr to signed decimal string of width 7
**         (including null) right adjusted, blank filled
*/
itod2(nbr, str) int nbr; char str[]; {
  char sgn;
  int count;
  if(nbr<0) {nbr = -nbr; sgn='-';}
  else sgn=' ';
  str = str+6; /* find end of string */
  *str-- = 0; /* store ending null */
  count = 6; /* remaining characters */
  while(1) {
    *str-- = (nbr % 10 + '0');
    count--;
    if(!(nbr=nbr/10)) break;
    }
  *str-- = sgn;
  while(--count) *str-- = ' ';
  }

/*
** itou -- convert nbr to unsigned decimal string of width 7
**         (including null) right adjusted, blank filled
*/
itou(nbr, str) int nbr; char str[]; {
  int count, lowbit;
  str = str+6; /* find end of string */
  *str-- = 0; /* store ending null */
  count = 6; /* remaining characters */
  while(1) {
    lowbit = nbr & 1;
    nbr = (nbr >> 1) & 32767;  /* divide by 2 */
    *str-- = ((nbr % 5) << 1) + lowbit + '0';
    count--;
    if(!(nbr=nbr/5)) break;
    }
  while(count--) *str-- = ' ';
  }

/*
** itoo -- convert nbr to unsigned octal string of width 7
**         (including null) right adjusted, blank filled
*/
itoo(nbr, str) int nbr; char str[]; {
  int count;
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  str = str+6; /* find end of string */
  *str-- = 0; /* store ending null */
  count = 6; /* remaining characters */
  while(1) {
    *str-- = (nbr & 7) + '0';
    count--;
    if(!(nbr = ((nbr >> 3) &  8191))) break;
    }
  while(count--) *str-- = ' ';
  }

/*
** itox -- convert nbr to unsigned hexadecimal string of width 7
**         (including null) right adjusted, blank filled
*/
itox(nbr, str) int nbr; char str[]; {
  int count, digit;
  str = str+6; /* find end of string */
  *str-- = 0; /* store ending null */
  count = 6; /* remaining characters */
  while(1) {
    if((digit=(nbr & 15)) < 10)
      *str-- = (digit + '0');
    else
      *str-- = (digit + ('A' - 10));
    count--;
    if(!(nbr = ((nbr >> 4) &  4095))) break;
    }
  while(count--) *str-- = ' ';
  }
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Disk 88. Contents of file DIR;C

/*
** Read a directory from disk
**
** Athor: Tom Bentley
**        207 - 324 Cambridge ST. N.
**        Ottawa, Ont.
**        Canada  K1R 7B5
**
** Date:  May 5, 1986
**
** required libraries:
** - tcio
** - float
** - printf
** - csup
*/

#include "dsk2.tcioi"
#include "dsk2.floati"
#include "dsk1.prf"

char buff[255];
char typs[40] = {"Dis/Fix","Dis/Var","Int/Fix","Int/Var","Program"};
char dir[6] = {"DSKx."};

main()
  {
    int fp,rec,eof,size,typ,b_ptr;
    char str[20],drive,prot,i;
    float f1[FLOATLEN],f2[FLOATLEN],res[FLOATLEN];

    rec = 0;
    puts("Drive Number ?");
    drive = getchar();
    dir[3] = drive;
    fp=topen(dir,INPUT+RELATIVE+INTERNAL+FIXED,0);
    if(fp<1)
      printf("I/O Error = %d\n",fp);
    else {
      /* get disk name and stats */
      putchar(12); /* clear screen */
      tread(buff,RELSEQ,fp,&size);
      b_ptr = buff;
      get_name(&b_ptr,str);
      printf("Directory= %s   Diskname= %s\n",dir,str);
      get_num(&b_ptr,str,f1); /* dummy record type */
      get_num(&b_ptr,str,f1); /* total sectors on disk */
      get_num(&b_ptr,str,f2); /* available sectors */
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      printf("Available= %s ",str);
      fexp(f1,"-",f2,res);
      printf("Used= %s\n\n",ftos(res,str,0,0,0));
      puts(" Filename  Size    Type    P\n");
      puts("---------- ---- ---------- -\n");
      while(1) {
        poll(1);
        eof=tread(buff,RELSEQ,fp,&size);
        if(eof) break;
        b_ptr = buff;
        if(!get_name(&b_ptr,str)) break;
        printf("%-10s ",str);  /* file name */
        get_num(&b_ptr,str,f1); /* file type */
        typ=ftoi(f1);
        if(typ < 0){
          prot = 'Y';
          typ = -typ;
          }
        else prot = ' ';
        --typ;
        get_num(&b_ptr,str,f1); /* sectors allocated for file */
        printf("%4s %-7s",str,&typs[typ*8]);
        get_num(&b_ptr,str,f1); /* bytes per record */
        if(typ != 4)
          printf("%3s",str);
        else
          printf("   ");
        printf(" %c\n",prot);
        }
      }
    tclose(fp);
    }

/*
** get name of disk or file
*/

get_name(buff,t)
  int *buff;
  char *t;
  {
     char *b;
     int  j,siz;

     b = *buff;
     j=siz=*b++;
     *buff = *buff + j + 1;
     while(j--)
       *t++ = *b++;
     *t = '\000';  /* null terminate */
     return(siz);
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  }

get_num(buff,t,f)
  int  *buff;
  char *t;
  float *f;
  {
    char *b;

    b = *buff;
    ++b;
    fcpy(b,f);
    ftos(b,t,0,0,0);
    *buff = *buff + 9;
  }
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Disk 88. Contents of file FLOATC

/*
 * FLOATING POINT ROUTINES  V1.1
 *
 * Written by :
 *
 *  Tom Bentley
 *  P.O. Box 346
 *  Osgoode, Ontario
 *  Canada  K0A 2W0
 *
 *  Date Changed: May 6, 1986
 *
 */

#asm
 REF C$GPLL,XMLLNK,VMBW
 DEF ITOF,FTOI,STOF,FTOS,FEXP,FCOM,FPGET,FPPUT,FINT,FCPY

FAC    EQU >834A
ARG    EQU >835C
STATUS EQU >837C
VSPTR  EQU >836E
VDPWRK EQU >24CA
EQ     DATA >2000
GT     DATA >4000
GTEQ   DATA >6000
ONE    DATA 1
SAVREG BSS 12
#endasm

#define FLOATLEN 8
#define float    char

float ftemp[FLOATLEN];
int   itemp;

fpget(s,f)
  char  *s;
  float *f;
  {
    gets(s);
    return(stof(s,f));
  }

fpput(f,s)
  float *f;
  char  *s;
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  {
    puts(ftos(f,s,0,0,0));
  }

/*
 * name: itof - integer to floating point
 *
 * itof(i,f)
 *
 * i = integer value
 * f = float pointer
 * returns pointer to float number
 *
 */

itof(i,f)
  int i;
  float *f;
  {

#asm
       MOV  @4(14),@FAC  MOVE INTEGER TO FAC
       BLWP @XMLLNK
       DATA >2300
       LI   2,8
       MOV  @2(14),0     GET FLOAT POINTER
       LI   1,FAC
ITOFL  MOVB *1+,*0+
       DEC  2
       JNE  ITOFL
#endasm
    return(f);
    }

/*
 * ftoi - floating point to integer
 *
 * i = ftoi(f)
 *
 * i = integer value
 * f = float pointer
 *
 */

ftoi(f)
  float *f;
  {
#asm
       LI   2,8
       MOV  @2(14),0     GET FLOAT POINTER



The Cyc: Boston Computer Society Software Library

1295

       LI   1,FAC
FTOIL  MOVB *0+,*1+
       DEC  2
       JNE  FTOIL
       BLWP @XMLLNK
       DATA >1200
       MOV  @FAC,@ITEMP
#endasm
    return(itemp);
    }

/*
 * name: stof - string to floating point
 *
 * stof(s,f)
 *
 * s = string pointer
 * f = float pointer
 * returns pointer to float number
 *
 */

stof(s,f)
  char *s;
  float *f;
  {
#asm
       LI   0,VDPWRK     MOVE STRING NUMBER TO VDP
       MOV  @4(14),1
       CLR  2            USED FOR COUNTER
STOFL2 INC  2
       CB   *1+,2        IS IT A NULL?
       JEQ  STOFL1
       CI   2,21         UP TO 20 DIGITS
       JLT  STOFL2
       DEC  1
       MOVB 2,*1         NULL TERMINATE
STOFL1 MOV  @4(14),1
       BLWP @VMBW        WRITE TO VDP
       MOV  0,@FAC+12    ADDRESS OF STRING IN VDP
       BLWP @XMLLNK
       DATA >1000
       MOV  @2(14),0
       LI   1,FAC
       LI   2,8
STOFL  MOVB *1+,*0+
       DEC  2
       JNE  STOFL
#endasm
    return(f);
    }
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/*
 * name: ftos - floating point to string
 *
 * ftos(f,s,mode,signif,decimal)
 *
 * s = string pointer
 * f = float pointer
 * mode = 0 - basic mode, 1 - fix mode
 *  if fixed mode then the following must
 *  be specified.
 *
 * signif  = number of significant digits
 * decimal = indicates the number of digits to
 *           the right of the decimal point
 *
 * returns pointer to string
 *
 */

ftos(f,s,mode,signif,decimal)
  float *f;
  char  *s;
  int   mode,signif,decimal;
  {
#asm
       MOV  @6(14),0     MODE
       SWPB 0
       MOVB 0,@FAC+11
       MOV  @4(14),0     SIGNIF
       SWPB 0
       MOVB 0,@FAC+12
       MOV  @2(14),0     DECIMAL
       SWPB 0
       MOVB 0,@FAC+13
       LI   2,8
       MOV  @10(14),0
       LI   1,FAC
FTOSL  MOVB *0+,*1+
       DEC  2
       JNE  FTOSL
       LI   3,>8320      SAVE C WORKSPACE
       LI   4,SAVREG
       LI   5,6
X1     MOV  *3+,*4+
       DEC  5
       JNE  X1
       CLR  @STATUS
       BL   @C$GPLL
       DATA >0014
       CLR  0
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       MOVB @FAC+11,0
       SWPB 0
       AI   0,>8300
       CLR  2
       MOVB @FAC+12,2
       SWPB 2
       LI   3,SAVREG     RESTORE C WORKSPACE
       LI   4,>8320
       LI   5,6
X2     MOV  *3+,*4+
       DEC  5
       JNE  X2
       MOV  @8(14),1
FTOSL1 MOVB *0+,*1+
       DEC  2
       JNE  FTOSL1
       CLR  0
       MOVB 0,*1         TERMINATE STRING WITH NULL
#endasm
      return(s);
      }

/*
 * name: fexp - execute an expression
 *
 *  fexp(f1,op,f2,res)
 *
 *  f1 = floating point number
 *  f2 = second floating point number
 *  op = op code (*,/,+,/)
 *  res = result in floating point format
 *  returns pointer to float result
 *
 */

fexp(f1,op,f2,res)
  float *f1,*f2,*res;
  char  *op;
  {
#asm
       MOV  @6(14),0     GET OP CODE
       CLR  3
       MOVB *0,3
       LI   2,8          MOVE F1 TO ARG
       MOV  @8(14),0
       LI   1,ARG
FEXPL1 MOVB *0+,*1+
       DEC  2
       JNE  FEXPL1
       LI   2,8          MOVE F2 TO FAC
       MOV  @4(14),0
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       LI   1,FAC
FEXPL2 MOVB *0+,*1+
       DEC  2
       JNE  FEXPL2
FADD   CI   3,>2B00      ADD OP CODE
       JNE  FSUB
       BLWP @XMLLNK
       DATA >0600
       JMP  FRES
FSUB   CI   3,>2D00      SUBTRACT OP CODE
       JNE  FMULT
       BLWP @XMLLNK
       DATA >0700
       JMP  FRES
FMULT  CI   3,>2A00      MULTIPLY OP CODE
       JNE  FDIV
       BLWP @XMLLNK
       DATA >0800
       JMP  FRES
FDIV   CI   3,>2F00      DIVIDE OP CODE
       JNE  FRES
       BLWP @XMLLNK
       DATA >0900
FRES   MOV  @2(14),0
       LI   1,FAC
       LI   2,8
FEXPL3 MOVB *1+,*0+
       DEC  2
       JNE  FEXPL3
#endasm
    return(res);
  }

/*
 * name: fint - greatest integer function
 *
 * fint(f1,f2)
 *
 *  f1 = floating point value
 *  f2 = int floating point value
 *  return address of f
 *
 */

fint(f1,f2)
  float *f1,*f2;
  {
#asm
       MOV  @4(14),0
       LI   1,FAC
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       LI   2,8
FINTL1 MOVB *0+,*1+
       DEC  2
       JNE  FINTL1
       LI   3,>8320      SAVE C WORKSPACE
       LI   4,SAVREG
       LI   5,6
X3     MOV  *3+,*4+
       DEC  5
       JNE  X3
       CLR  @STATUS
       BL   @C$GPLL
       DATA >0022
       LI   3,SAVREG     RESTORE C WORKSPACE
       LI   4,>8320
       LI   5,6
X4     MOV  *3+,*4+
       DEC  5
       JNE  X4
       MOV  @2(14),0
       LI   1,FAC
       LI   2,8
FINTL2 MOVB *1+,*0+
       DEC  2
       JNE  FINTL2
#endasm
    return(f2);
  }

/*
 * name: fcom - logical compare
 *
 * fcom(f1,rel,f2)
 *
 * f1 = floating point value
 * f2 = floating point value
 * rel = relation (==,!=,<,<=,>,>=)
 *
 * returns 1 for true 0 for false
 *
 */

fcom(f1,rel,f2)
  float *f1,*f2;
  char  *rel;
  {
#asm
       MOV  @4(14),3     GET REL CODE
       MOV  @6(14),0     MOVE F1 TO ARG
       LI   1,ARG
       LI   2,8
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FCOML1 MOVB *0+,*1+
       DEC  2
       JNE  FCOML1
       MOV  @2(14),0     MOVE F2 TO FAC
       LI   1,FAC
       LI   2,8
FCOML2 MOVB *0+,*1+
       DEC  2
       JNE  FCOML2
       CLR  @ITEMP
       BLWP @XMLLNK
       DATA >0A00
       CLR  5
       MOVB @STATUS,5
       CLR  4
       MOVB *3+,4
       SWPB 4
       MOVB *3,4
       SWPB 4
EQUAL  CI   4,>3D3D      ==
       JNE  NEQUAL
       COC  @EQ,5
       JNE  FCOMR1
       JMP  FCOMR9
NEQUAL CI   4,>213D      !=
       JNE  LTHAN
       COC  @EQ,5
       JEQ  FCOMR1
       JMP  FCOMR9
LTHAN  CI   4,>3C00      <
       JNE  GTHAN
       CZC  @GTEQ,5
       JNE  FCOMR1
       JMP  FCOMR9
GTHAN  CI   4,>3E00      >
       JNE  LTHNEQ
       COC  @GT,5
       JNE  FCOMR1
       JMP  FCOMR9
LTHNEQ CI   4,>3C3D      <=
       JNE  GTHNEQ
       COC  @GT,5
       JEQ  FCOMR1
       JMP  FCOMR9
GTHNEQ CI   4,>3E3D      >=
       JNE  FCOMR1
       COC  @GT,5
       JEQ  FCOMR9
       COC  @EQ,5
       JNE  FCOMR1
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FCOMR9 MOV  @ONE,@ITEMP
FCOMR1 NOP
#endasm
    return(itemp);
  }

fcpy(f1,f2)
  float *f1,*f2;
  {
#asm
       MOV  @4(14),0
       MOV  @2(14),1
       LI   2,8
FCPYL  MOVB *0+,*1+
       DEC  2
       JNE  FCPYL
#endasm
    return(f2);
  }
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Disk 88. Contents of file FLOATDOC


&
�)ORDWLQJ�3RLQW�/LEUDU\��E\�7RP�%HQWOH\��������

7RP�%HQWOH\
3�2��%R[����
2VJRRGH��2QW�
&DQDGD�.�$��:�

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�WKH�IORDWLQJ�SRLQW�OLEUDU\�WKDW�PD\�EH�XVHG�E\�&OLQW�3XOOH\
V�F���SURJUDP�

/LEUDU\�DQG�,QFOXGH�)LOHV

D��)/2$7���7KH�IORDWLQJ�SRLQW�OLEUDU\��7KLV�FRQWDLQV�DOO�RI�WKH�IORDWLQJ�SRLQW�URXWLQHV�

E��)/2$7,���,QFOXGH�ILOH�FRQWDLQLQJ�WKH�5()
V�DQG�GHILQHV�UHTXLUHG�E\�WKH�IORDWLQJ�SRLQW�OLEUDU\�

+RZ�WR�GHILQH�D�)/2$7�GDWD�W\SH�

7R�GHILQH�D�IORDW�GDWD�W\SH�XVH�
IORDW
�DV�WKH�W\SH�DQG�)/2$7/(1�DV�WKH�VL]H�RI�WKH�GDWD�W\SH��$�IORDW
QXPEHU�RQ�WKH�7,�LV�DOZD\V�VWRUHG�DV�DQ���E\WH�QXPEHU��NHHS�WKLV�LQ�PLQG�LI�\RX�ZLVK�WR�PDQLSXODWH�LW
ZLWK�\RXU�RZQ�URXWLQHV�

([DPSOH�

    /* define float type */
    float number[FLOATLEN];

)XQFWLRQV�LQ�)/2$7�

� 3URPSW�IRU�IORDWLQJ�SRLQW�QXPEHU

float f[FLOATLEN];
char  *c, s[input size];

c=fpget(s,f);

3URPSWV�IRU�D�IORDWLQJ�SRLQW�VWULQJ�DQG�FRQYHUWV�LV�WR�D�IORDWLQJ�SRLQW�QXPEHU��V�LV�D�FKDUDFWHU�DUUD\�ZKLFK
UHFHLYHV�WKH�VWULQJ��I�LV�WKH�IORDW�DUUD\�ZKLFK�UHFHLYHV�WKH�IORDWLQJ�SRLQW�QXPEHU�DQG�F�LV�D�FKDUDFWHU
SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�IORDW�DUUD\�
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([DPSOH���

/* prompt for a float number */

puts("Enter a number: ");
fpget(s,f);

� 'LVSOD\�IORDWLQJ�SRLQW�QXPEHU�WR�VFUHHQ

float f[FLOATLEN];
char  s[display size];

fpput(f,s);

'LVSOD\�DW�IORDWLQJ�SRLQW�QXPEHU�WR�WKH�VFUHHQ��/RFDWH�U�F��PD\�EH�XVHG�WR�SRVLWLRQ�WR�WKH�VWDUW�RI�ZKHUH
WR�GLVSOD\�IURP��I�LV�WKH�IORDW�DUUD\�WKDW�FRQWDLQV�WKH�IORDWLQJ�SRLQW�QXPEHU�DQG�V�LV�WKH�FKDU�DUUD\�WKDW
FRQWDLQV�WKH�VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�IORDWLQJ�SRLQW�QXPEHU��V�LV�DYDLODEOH�WR�\RX�HYHQ�DIWHU�WKH�FDOO
WR�ISSXW�VR�\RX�PD\�XVH�LW�IRU�RWKHU�SXUSRVHV�

([DPSOH���

/* display floating point number */

puts("The number is: ");
fpput(f,s);

� ,QWHJHU�WR�IORDWLQJ�SRLQW

int   i;
float f[FLOATLEN];
char  *c;

c=itof(i,f);

&RQYHUWV�DQ�LQWHJHU�YDOXH�WR�D�IORDWLQJ�SRLQW�QXPEHU��L�LV�DQ\�LQWHJHU�YDOXH��I�LV�WKH�IORDW�DUUD\�ZKLFK
UHFHLYHV�WKH�IORDWLQJ�SRLQW�QXPEHU�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�IORDW�DUUD\�

([DPSOH���

/* convert integer to float */

i = 100;
itof(i,f);
puts("i contains ");
fpput(f,s);
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� )ORDWLQJ�SRLQW�WR�LQWHJHU

float f[FLOATLEN];
int   i;

i=ftoi(f);

&RQYHUWV�D�IORDWLQJ�SRLQW�QXPEHU�WR�LQWHJHU��I�LV�WKH�IORDWLQJ�SRLQW�DUUD\�WR�EH�FRQYHUWHG�DQG�L�LV�WKH
LQWHJHU��7KH�IORDWLQJ�SRLQW�DUUD\�PXVW�FRQWDLQ�D�YDOLG�LQWHJHU�QXPEHU�LQ�WKH�UDQJH�RI��������DQG��������

([DPSOH���

/* convert float to integer */

i=ftoi(f);
puts("i contains ");
itod(i,s,4);
puts(s);

� 6WULQJ�WR�IORDWLQJ�SRLQW

float f[FLOATLEN];
char  *c, s[string size];

c=stof(s,f);

&RQYHUWV�D�QXPHULF�VWULQJ�WR�D�IORDWLQJ�SRLQW�QXPEHU��V�LV�D�FKDUDFWHU�DUUD\�WKDW�FRQWDLQV�WKH�QXPEHU�WR
EH�FRQYHUWHG��I�LV�WKH�IORDW�DUUD\�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�IORDW�DUUD\�

([DPSOH���

/* convert string to float */

puts("Enter a number: ");
gets(s);
stof(s,f);
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� )ORDWLQJ�SRLQW�WR�VWULQJ

float f[FLOATLEN];
char  *c, s[string size];
int   mode, signif, decimal;

c=ftos(f,s,mode,signif,decimal);

&RQYHUWV�D�IORDW�DUUD\�WR�D�VWULQJ�DUUD\��I�LV�D�IORDW�DUUD\�WKDW�FRQWDLQV�WKH�IORDW�QXPEHU�WR�EH�FRQYHUWHG�
V�LV�D�FKDUDFWHU�DUUD\�WKDW�FRQWDLQV�WKH�FRQYHUWHG�QXPEHU��PRGH�LV�D�YDOXH�WKDW�VSHFLILHV�WKH�FRQYHUVLRQ
PRGH���� �EDVLF�PRGH��GLVSOD\HG�DV�LQ�EDVLF���� �IL[�PRGH��LI�IL[HG�PRGH�WKHQ�VLJQLI�DQG�GHFLPDO�PXVW�EH
VSHFLILHG����VLJQLI�FRQWDLQV�WKH�QXPEHU�RI�VLJQLILFDQW�GLJLWV��GHFLPDO�LQGLFDWHV�WKH�QXPEHU�RI�GLJLWV�WR�WKH
ULJKW�RI�WKH�GHFLPDO�SRLQW�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�FRQWDLQV�WKH�SRLQWHU�WR�WKH�FRQYHUWHG�VWULQJ�

([DPSOH���

��FRQYHUW�IORDW�WR�VWULQJ��

��XVH�EDVLF�PRGH��
IWRV�I�V��������
SXWV��9DOXH�LV����
SXWV�V��

��XVH�IL[�PRGH��VFLHQWLILF�QRWDWLRQ��
IWRV�I�V��������
SXWV��?Q9DOXH�LV����
SXWV�V��

��LI�I� ������WKHQ�V� ������(��������
��LI�I� ������WKHQ�V� ����(����������
��LI�I� ���������WKHQ�V� �������(����

� ([HFXWH�IORDW�H[SUHVVLRQ

float f1[FLOATLEN],f2[FLOATLEN],res[FLOATLEN];
char  *c, op[2];

c=fexp(f1,op,f2,res);

([HFXWHV�DQG�H[SUHVVLRQ�EHWZHHQ�I��DQG�I��XVLQJ�WKH�SURYLGHG�RS�FRGH��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�WKH
ILUVW�RSHUDQG��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�WKH�VHFRQG�RSHUDQG��RS�LV�D�FKDUDFWHU�DUUD\�FRQWDLQLQJ�WKH�RS
FRGH��RQH�RI����������UHV�LV�D�IORDW�DUUD\�WKDW�FRQWDLQV�WKH�UHVXOW�RI�WKH�H[SUHVVLRQ�DQG�F�LV�D�FKDUDFWHU
SRLQWHU�WKDW�SRLQWV�WKH�UHVXOW�
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([DPSOH���

/* perform expression */

/* add two numbers */
fexp(f1,"+",f2,res);

/* subtract two numbers */
fexp(f1,"-",f2,res);

/* multiply two numbers */
fexp(f1,"*",f2,res);

/* divide two numbers */
fexp(f1,"/",f2,res);

� &RPSDUH�IORDW�QXPEHUV

float f1[FLOATLEN], f2[FLOATLEN];
char  rel[3];
int   true;

true=fcom(f1,rel,f2);

&RPSDUHV�WZR�IORDWLQJ�SRLQW�QXPEHUV�XVLQJ�WKH�UHODWLRQ�VXSSOLHG��RQH�RI�  �� ���� �!�! ���I��LV�D�IORDW
DUUD\�FRQWDLQLQJ�ILUVW�QXPEHU��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�VHFRQG�QXPEHU�DQG�UHO�LV�D�FKDUDFWHU�DUUD\
FRQWDLQLQJ�WKH�FRPSDUH�UHODWLRQ�

([DPSOH���

/* compare two float numbers */

/* are they equal (==) ? */
if(fcom(f1,"==",f2))
/* true */

/* are they not equal (!=) ? */
if(fcom(f1,"!=",f2))
/* true */

/* is f1 < f2 ? */
if(fcom(f1,"<",f2))
/* true */

/* is f1 <= f2 ? */
if(fcom(f1,"<=",f2))
/* true */
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/* is f1 > f2 ? */
if(fcom(f1,">",f2))
/* true */

/* is f1 >= f2 ? */
if(fcom(f1,">=",f2))
/* true */

� )ORDW�JUHDWHVW�LQWHJHU�IXQFWLRQ

float f1[FLOATLEN], f2[FLOATLEN];
char  *c;

c=fint(f1,f2);

7DNHV�D�IORDW�YDOXH�DQG�UHWXUQV�LW
V�JUHDWHVW�LQWHJHU�YDOXH��I��LV�D�IORDW�DUUD\�FRQWDLQLQJ�D�IORDW�YDOXH��I�
LV�D�IORDW�DUUD\�WKDW�ZLOO�FRQWDLQ�WKH�JUHDWHVW�LQWHJHU�YDOXH�DQG�F�LV�D�FKDUDFWHU�SRLQWHU�WKDW�SRLQWV�WR�I��

([DPSOH���

/* take the greatest integer value */

f= some float value
fint(f,f);

� &RS\�IORDW�QXPEHU

float f1[FLOATLEN], f2[FLOATLEN];
char  *c;

c=fcpy(f1,f2);

&RS\�RQH�IORDW�DUUD\�WR�DQRWKHU�IORDW�DUUD\��F�LV�D�FKDUDFWHU�SRLQWHU�WR�I��

([DPSOH���

/* copy one float to another float */

fcpy(f1,f2);
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Disk 88. Contents of file FLOATI

/* C Float Include file */

#asm
 REF ITOF,FTOI,STOF,FTOS,FEXP,FCOM,FPGET,FPPUT,FINT,FCPY
#endasm

#define float    char /* float data type         */
#define FLOATLEN 8    /* size of float data type */
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Disk 88. Contents of file TCIOC

/*
 * Written by:
 *
 *  Tom Bentley
 *  P.O. Box 346
 *  Osgoode, Ont.
 *  Canada  K0A 2W0
 */

#asm
 REF DSRLNK,VMBW,VSBW,VSBR,VMBR,GRMRA,GRMWA
 DEF TOPEN,TCLOSE,TREAD,TWRITE
#endasm

#define PAB1      8192
#define PAB2      8498
#define PAB3      8804
#define PAB4      9110
#define PABLEN      50
#define NUMFIL       4
#define DSRCLR      31
#define WS       33536

char *status;
int  *wsp;
int  dsrerr,saveg;
int  filalloc[NUMFIL]={PAB1,PAB2,PAB3,PAB4};
int  filstk[NUMFIL]={0,0,0,0};
char pab[PABLEN];

topen(name,access,size)
  char *name;
  char access,size;
  {
  int  *pb,lp,fp;

  wsp = WS;    /* >8300 */

  /* set pab up for open */
  pab[0] = 0;     /* op code */
  pab[1] = access;
  /* data buffer address */
  fp=0;
  dsrerr=4; /* if file table is full */
  while(fp<NUMFIL-1) {
    if(filstk[fp]==0) {
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      filstk[fp]=filalloc[fp];
      pb=&pab[2];
      *pb=PABLEN+filstk[fp++];
      dsrerr=0;
      break;
      }
    else
      fp++;
    }
  if(dsrerr==0) {
    pab[4] = size;  /* record length */
    pab[5] = size;  /* character count */
    pab[6] = 0;     /* record number */
    pab[7] = 0;
    pab[8] = 0;     /* screen offset */
    /* name length */
    pab[9] = tlen(name);
    /* device name... */
    lp=10;
    while(*name)
      pab[lp++]=*name++;
    if(linkdsr(fp)!=-1)
      fp=-dsrerr;
    }
  else fp=-dsrerr;
  return(fp);
  }

tclose(fp)
  int fp;
  {
  int eof;

  if(fp>NUMFIL|fp<1|filstk[fp-1]==0)
    return(-2);
  wsp=WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR
  #endasm
  pab[0]=1;
  eof=linkdsr(fp);
  if(eof!=-1&eof!=7)
    return(-2);
  filstk[fp-1]=0;
  fp=0;
  }
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tread(buff,rec,fp,size)
  char buff[];
  int  rec,fp,*size;
  {
  int  *pb,eof;

  if(fp>NUMFIL|fp<1|filstk[fp-1]==0)
    return(-2);
  wsp = WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR
  #endasm
  pab[0]=2; /* read op code */
  pab[1]=pab[1]&DSRCLR;
  /* if fixed and relative */
  if((pab[1]&17)==1 & rec>=0) {
    pb=&pab[6];
    *pb=rec;
    }
  eof=linkdsr(fp);
  if(eof==5)
    return(-1);
  if(eof!=-1)
    return(-2);
  wsp=WS;
  pb=&pab[2];
  *wsp++=*pb;
  *wsp++=buff;
  *wsp=pab[4];
  #asm
   MOV  1,6
   BLWP @VMBR * MOVE DATA TO RAM
  #endasm
  wsp = WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR * MOVE PAB TO RAM
   MOV  1,4
   AI   4,5   * NUM OF CHAR READ
   CLR  5
   MOVB *4,5
   SWPB 5
   MOV  5,2   * SIZE OF BUFFER
   A    5,6
   MOVB 5,*6  * TERMINATE WITH NULL
  #endasm
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  *size=*wsp;
  return(0);
  }

twrite(buff,rec,fp,size)
  char buff[];
  int  rec,fp,size;
  {
  int  *pb,fr;

  if(fp>NUMFIL|fp<1|filstk[fp-1]==0)
    return(-2);
  wsp=WS;
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=PABLEN;
  #asm
   BLWP @VMBR
  #endasm
  pab[0]=3; /* write op code */
  pab[1]=pab[1]&DSRCLR;
  /* if fixed and relative */
  fr=pab[1]&17;
  if(fr==1) {
    pb=&pab[6];
    *pb=rec;
    }
  if(size)
    pab[5]=size;
  else pab[5]=tlen(buff);
  wsp=WS;
  pb=&pab[2];
  *wsp++=*pb;
  *wsp++=buff;
  *wsp=pab[5];
  #asm
   BLWP @VMBW * MOVE BUFF TO VDP
  #endasm
  if(linkdsr(fp)!=-1)
    return(-2);

  return(0);
  }

linkdsr(fp)
  int fp;
  {
  wsp = WS;    /* >8300 */
  status = 33660; /* >837C */
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  *status = 0;

  /* set up workspace registers */
  *wsp++=filstk[fp-1];
  *wsp++=pab;
  *wsp=10+pab[9];
  #asm
   BLWP @VMBW
   MOV  0,4
   AI   4,9
   MOV  4,@>8356 * DEVICE POINTER
   SETO @DSRERR
   MOVB @GRMRA,@SAVEG
   NOP
   MOVB @GRMRA,@SAVEG+1
   DEC  @SAVEG
   BLWP @DSRLNK
   DATA 8
   JEQ  DE
   JMP  DA
DE SRL  0,8
   MOV  0,@DSRERR
DA MOVB @SAVEG,@GRMWA
   NOP
   MOVB @SAVEG+1,@GRMWA
  #endasm
  return(dsrerr);
  }

tlen(s)
  char *s;
  {
  char *t;
  t=s-1;
  while(*++t);
  return(t-s);
  }
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Disk 88. Contents of file TCIODOC

(QKDQFHG�,�2�/LEUDU\��E\�7RP�%HQWOH\��������

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�D�QHZ�,�2�OLEUDU\�WKDW�PD\�EH�XVHG�E\�F���XVHUV�WR�SHUIRUP�,�2�IXQFWLRQV
RQ�DQ\�ILOH�W\SH�RQ�WKH�7,��1RWH��7KLV�OLEUDU\�ZDV�ZULWWHQ�XVLQJ�&OLQW�3XOOH\
V�F���SURJUDP�

,��/LEUDU\�DQG�,QFOXGH�)LOHV

D��7&,2���7KH�ILOH�LQSXW�RXWSXW�OLEUDU\��7KLV�FRQWDLQV�WKH�ILOH�WDEOHV�DQG�DOO�ILOH�,�2�IXQFWLRQV�

E��7&,2,���,QFOXGH�ILOH�FRQWDLQLQJ�,�2�GHILQLWLRQV�IRU�7&,2�ILOH�IXQFWLRQV�DV�ZHOO�DV�5()�GLUHFWLYHV��7KLV
ILOH�ZLOO�QRW�FRQIOLFW�ZLWK�WKH�,�2�LQFOXGH�ILOHV�WKDW�FRPH�ZLWK�WKH�FRPSLOHU�

)XQFWLRQV�LQ�7&,2�

� 2SHQ�D�ILOH�

int filptr;
char name[],access,fsize;

filptr=topen(name,access,fsize);

1DPH�FRQWDLQV�D�YDOLG�ILOHQDPH�LQ�ORZHU�RU�XSSHU�FDVH��DFFHVV�FRQWDLQV�DOO�WKH�DFFHVV�LQIRUPDWLRQ�IRU�WKH
ILOH��VHH�LQFOXGH�ILOH�IRU�DFFHVV�LQIRUPDWLRQ��DQG�IVL]H�FRQWDLQV�WKH�VL]H�LQ�E\WHV�RI�WKH�ILOH��,I�WKH�ILOH�LV
RSHQHG�IRU�LQSXW�WKH�IVL]H�SDUP�PD\�EH�VHW�WR�]HUR��XQGHILQHG��WR�WHOO�WKH�V\VWHP�WR�GHWHUPLQH�WKH�VL]H�RI
WKH�ILOH��,I�WKH�RSHQ�LV�VXFFHVVIXO�ILOSWU�ZLOO�FRQWDLQ�D�YDOXH�JUHDWHU�WKDQ����RWKHUZLVH�LW�ZLOO�FRQWDLQ�WKH
HUURU�FRGH��VHH�WKH�LQFOXGH�ILOH�IRU�RSHQ�HUURUV��

'$7$�7<3(�,1)250$7,21

',63/$<�W\SH�GDWD�KDV�WKH�VDPH�IRUP�DV�GDWD�HQWHUHG�IURP�WKH�NH\ERDUG��,I�\RX�ZLVK�WR�XVH�WKLV�ILOH
EHWZHHQ�
&
�DQG�%DVLF�WKHQ�WKH�FRPSXWHU�NQRZV�WKH�OHQJWK�RI�HDFK�GDWD�LWHP�LQ�D�',63/$<�W\SH�UHFRUG
E\�WKH�FRPPD�VHSDUDWRUV�SODFHG�EHWZHHQ�LWHPV��EDVLF�ZLOO�ORFDWH�WKH�LWHPV�DXWRPDWLFDOO\�EXW�LQ�
&
�\RX
KDYH�WR�ORFDWH�WKH�LWHPV�\RXUVHOI��
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,17(51$/�W\SH�GDWD�KDV�WKH�IROORZLQJ�IRUP�

Numeric       +--+--+--+--+--+--+--+--+--+
Items         |  |  |  |  |  |  |  |  |  |
(float)       +--+--+--+--+--+--+--+--+--+
                ^  ^                     ^
                |  |_____________________|
                |             |
                |      value of item
                |
        designates length
            of item
           (always 8)

String        +--+--+--+--+--+--+   +--+--+
Items         |  |  |  |  |  |  |...|  |  |
              +--+--+--+--+--+--+   +--+--+
                ^  ^                      ^
                |  |______________________|
                |             |
                |       value of item
                |
        designates length
            of item

7KH�FRPSXWHU�NQRZV�WKH�OHQJWK�RI�HDFK�,17(51$/�W\SH�LWHP�E\�LQWHUSUHWLQJ�WKH�RQH�SRVLWLRQ�OHQJWK
LQGLFDWRU�DW�WKH�EHJLQQLQJ�RI�HDFK�LWHP��EDVLF�ZLOO�LQWHUSUHW�WKH�LWHP�DXWRPDWLFDOO\�ZKHQ�LQSXWWLQJ�RU
SULQWLQJ�EXW�\RX�PXVW�GR�WKH�LQWHUSUHWDWLRQ�RI�LWHPV�\RXUVHOI�ZKHQ�LQ�
&
��

1R�YDOLGDWLRQ�RI�,17(51$/�W\SH�GDWD�LWHPV�LV�SHUIRUPHG��$OO�QXPHULF�LWHPV�PXVW�EH���SRVLWLRQV�ORQJ
���GLJLWV�SOXV�RQH�SRVLWLRQ�ZKLFK�VSHFLILHV�WKH�OHQJWK��DQG�PXVW�EH�YDOLG�UHSUHVHQWDWLRQV�RI�IORDW�SRLQW
QXPEHU��VHH�IORDWLQJ�SRLQW�OLEUDU\��

)RU�PRUH�LQIRUPDWLRQ�UHIHU�WR�SDJHV�,,�����DQG�,,�����RI�WKH�7,�����$�8VHU
V�5HIHUHQFH�*XLGH��-XVW�NHHS
LQ�PLQG�WKDW�%DVLF�ZLOO�GR�DOO�RI�WKH�WUDQVODWLRQ�HIIRUW�ZKLOH�\RX�PXVW�GR�WKH�WUDQVODWLRQ�LI�LQ�
&
�

([DPSOH���

filptr=topen("DSK1.MYFILE",UPDATE+INTERNAL+RELATIVE+FIXED,100)
if(filptr<1) {
  /* error */
  }
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([DPSOH�����RSHQ�DV�DQ�XQGHILQHG�ILOH�VL]H�

filptr=topen("DSK1.MYFILE",INPUT+DISPLAY+SEQUENTIAL+FIXED,0)
if(filptr<1) {
  /* error */
  }

� 5HDG�D�ILOH�

int eof,rec,filptr,size ;
char buff[];

eof=tread(buff,rec,filptr,&size);

5HDGV�WKH�ILOH�VSHFLILHG�E\�ILOSWU��,I�HRI�UHWXUQV����WKHQ�LW�LV�D�YDOLG�HQG�RI�ILOH�FRQGLWLRQ��LI�LW�UHWXUQV����WKHQ
LW�LV�DQ�HUURU��%XII�LV�D�FKDUDFWHU�EXIIHU��WKLV�EXIIHU�VKRXOG�EH�RQH�E\WH�PRUH�WKDQ�WKH�VL]H�RI�WKH�ILOH��IRU
H[DPSOH�LI�\RX�RSHQ�WKH�ILOH�ZLWK�D�VL]H�RI����WKHQ�WKH�GHILQLWLRQ�RI�EXII�VKRXOG�VD\�EXII>��@��,I�\RX
YH
RSHQHG�WKH�ILOH�ZLWK�DQ�XQGHILQHG�VL]H�\RX�VKRXOG�HQVXUH�WKH�EXIIHU�VL]H�ZLOO�EH�ELJ�HQRXJK�WR�KROG�WKH
ORQJHVW�UHFRUG��WR�EH�VDIH�XVH�EXII>���@��5HF�LV�XVHG�WR�SHUIRUP�GLUHFW�UHFRUG�UHDGV��LI�WKH�ILOH�LV�RSHQ�ZLWK
DFFHVV�UHODWLYH�DQG�UHF�LV����WKHQ�WKH�ILOH�ZLOO�EH�UHDG�VHTXHQWLDOO\��RWKHUZLVH�WKH�UHFRUG�VSHFLILHG�LQ�UHF�LV
UHDG��6L]H�ZLOO�FRQWDLQ�WKH�DFWXDO�QXPEHU�RI�E\WHV�UHDG�IURP�WKH�GLVN�

([DPSOH���

/* Read the file sequentially */

while(1) {
  eof=tread(buff,RELSEQ,filptr,&size);
  if(eof==TEOF)
    break;
  else if(eof==TERR) {
    puts("File Error");
    break;
    }
  /* Display Buffer */
  puts(buff);
  }

([DPSOH���

/* Read using directed reads */
rec = 0;
while(1) {
  eof=tread(buff,rec++,filptr,&size);
  if(eof==TEOF)
    break;
  else if(eof==TERR) {
    puts("File Error");
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    break;
    }
  /* Display Buffer */
  puts(buff);
  }

� :ULWH�WR�D�ILOH�

int eof,rec,filptr,size;
char buff[];

eof=twrite(buff,rec,filptr,size);

:ULWHV�WR�WKH�ILOH�VSHFLILHG�E\�ILOSWU��,I�HRI�UHWXUQV����WKHQ�WKHUH�LV�D�ILOH�HUURU��%XII�LV�D�FKDUDFWHU�EXIIHU�
,I�WKH�ILOH�LV�D�UHODWLYH�ILOH�WKHQ�UHF�ZLOO�FRQWDLQ�WKH�UHFRUG�QXPEHU�RI�ZKHUH�WR�ZULWH�WKH�EXIIHU�WR��,I�VL]H
LV�QRW�HTXDO�WR�]HUR�WKH�ZULWH�ZLOO�SHUIRUP�D�ZULWH�RI�VL]H�E\WHV�WR�WKH�GLVN��RWKHUZLVH�LW�ZLOO�ZULWH�XS�WR�WKH
QXOO�WHUPLQDWRU�RI�EXII�

([DPSOH���

/* Write to sequential file */

while(there is data) {
  eof=twrite(buff,0,filptr,size);
  if(eof) {
    puts("File Error");
    break;
    }
  }

([DPSOH���

/* Write to relative file */

while(there is data) {
  rec = record to update
  eof=twrite(buff,rec,filptr,size);
  if(eof) {
    puts("File Error");
    break;
    }
  }
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� &ORVH�D�ILOH�

int eof,filptr;

eof=tclose(filptr);

&ORVHV�WKH�VSHFLILHG�ILOH��LI�DQ�HUURU�RFFXUV�HRI�LV�VHW�WR����

([DPSOH���

/* Close a file */

eof=tclose(filptr);
if(eof)
  puts("File Error");
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Disk 88. Contents of file TCIOI

/******************************************/
/* Include file for TCIO file library     */
/******************************************/

#asm
 REF    TOPEN,TCLOSE,TREAD,TWRITE
#endasm

/* File Type         */
#define SEQUENTIAL    0
#define RELATIVE      1

/* Record Type       */
#define FIXED         0
#define VARIABLE     16

/* Data Type         */
#define DISPLAY       0
#define INTERNAL      8

/* Mode of Operation */
#define UPDATE        0
#define OUTPUT        2
#define INPUT         4
#define APPEND        6

/* read relative file*/
/* sequentially. use */
/* this in place of  */
/* the record number */
#define RELSEQ       -1

/* Error & Eof Codes */
#define TERR         -2
#define TEOF         -1

/* Open Errors       */
/* for more info see */
/* page 299 in E/A.  */
#define BADDEV        0
#define PROTECTD     -1
#define BADATTR      -2
#define ILGALOP      -3
#define NOSPACE      -4
#define READEOF      -5
#define DEVERR       -6
#define NOFILE       -7
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Disk 88. Contents of file TEST;C

/********************************/
/* program: type                */
/* author : Tom Bentley         */
/* date   : Dec. 21, 1985       */
/********************************/
/********************************/
/* This program will TYPE any   */
/* display 80 files, either     */
/* fixed or variable, to your   */
/* screen. Press space bar to   */
/* hold the display.            */
/********************************/

/* ensure these locations match your environment */
#include DSK2.CONIO
#include DSK3.TCIOI
#include dsk2.conv;c
main()
  {
    char filename[16],buffer[81],str[6];
    int  fp,eof,rec,rsiz;

    putchar(FF); /* home and clear screen */
    puts("  *************************************\n");
    puts(" *       T Y P E - A - F I L E       *\n");
    puts("*************************************\n\n\n\n");
    puts("Type Filename >");
    gets(filename);

    /* lets try to open it as a variable length */
    /* file as it is more common.               */

    fp=topen(filename,INPUT+SEQUENTIAL+VARIABLE+DISPLAY,80);
    if(fp<1) /* can't open it, lets try fixed */
      fp=topen(filename,INPUT+SEQUENTIAL+FIXED+DISPLAY,80);
    if(fp<1) { /* i'll have to stop */
      puts("\n\n  bad filename!!\n\n");
      puts("file status = ");
      itod(fp,str,4);
      puts(str);
      puts("\n");
      exit(0);
      }
    putchar(FF);
    puts("To pause press <spacebar>.\n\n");
    eof=tread(buffer,0,fp,&rsiz);
    while(eof!=TEOF) {
      puts(buffer);
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      puts("\n");
      poll(1);
      eof=tread(buffer,0,fp,&rsiz);
      }
    tclose(fp);
    }
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Disk 89. Picasso

9HUVLRQ����� $XWKRU��$UWR�+HLQR
5HTXLUHV��;%��($ /DQJXDJH��$/ 8SGDWHG����������

$�YHU\�XVHIXO�JUDSKLFV�SURJUDP�RXW�RI�$XVWUDOLD��5LYDOV�VRPH�FRPPHUFLDO�SURGXFWV�DQG�LQFOXGHV�IRQW
HGLWRU�DQG�GUDZLQJ�FDSDELOLWLHV��8VHIXO�WR�DQ\RQH�ZKR�XVHV�JUDSKLFV�

dskdir. v2.0. 12-dec-96
Disk name               = 0318-1-X 
Sectors total           = 360
Sectors used            = 269
Sectors available       = 89
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CHARS/O       7 DIS/FIX 80   >022 006
002 >003 DISKPRINT     5 PROGRAM      >028 004
003 >004 FONT-1        5 DIS/VAR 80   >02c 004
004 >005 FONT-10       5 DIS/VAR 80   >030 004
005 >006 FONT-2        5 DIS/VAR 80   >034 004
006 >007 FONT-3        5 DIS/VAR 80   >038 004
007 >008 FONT-4        5 DIS/VAR 80   >03c 004
008 >009 FONT-5        5 DIS/VAR 80   >040 004
009 >00a FONT-6        5 DIS/VAR 80   >044 004
010 >00b FONT-7        5 DIS/VAR 80   >048 004
011 >00c FONT-8        5 DIS/VAR 80   >04c 004
012 >00d FONT-9        5 DIS/VAR 80   >050 004
013 >00e LOAD          2 PROGRAM      >054 001
014 >00f MACDMP/O      9 DIS/FIX 80   >055 008
015 >010 P/LOADER      9 DIS/FIX 80   >05d 008
016 >011 PICASLOGO    57 PROGRAM      >065 056
017 >012 PICASOA      33 PROGRAM      >09d 032
018 >013 PICASOB      33 PROGRAM      >0bd 032
019 >014 PICASODOC    51 DIS/VAR 80   >0dd 050
020 >015 PICPAT/O      5 DIS/FIX 80   >10f 004
021 >016 XBFONTS       8 PROGRAM      >113 007
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Disk 89. Contents of file PICASODOC

3,&$662�38%/,6+(5�9���

�F��$UWR�+HLQR�����

,�KRSH�WKLV�SURJUDP�ILOOV�WKH�QHHGV�RI�WKRVH�RI�XV�ZKR�OLNH�WR�FUHDWH�

1. SYSTEM REQUIREMENTS

;%�RU�($�RU�00����.�0HPRU\��'LVN�6\VWHP��(SVRQ�FRPSDWLEOH�SULQWHU�DQG�-R\VWLFN�

2. LOADING PROGRAM

0LQL�0HPRU\�DQG�(GLWRU�$VVHPEOHU�

OLD DSK1.LOAD
RUN

(;7(1'('�%$6,&�

:,//�$872�/2$'

25��00��($��;%�

CALL LOAD("DSK1.P/LOADER")
CALL LINK("PLOAD")

3. STARTING

2QFH�WKH�7LWOH�VFUHHQ�KDV�ORDGHG��SUHVV�FCTN 4�WR�FOHDU�WKH�VFUHHQ��3LFDVVR�3XEOLVKHU�GHIDXOWV�WR�WKH
GUDZLQJ�PRGH��VR�\RX�FDQ�VWDUW�GUDZLQJ�VWUDLJKW�DZD\�

7KH�YLHZLQJ�DUHD�RI�WKH�VFUHHQ�LV�D�VPDOO�ZLQGRZ�RQWR�D�ODUJH�����ð�����DUHD��ZKLFK�FDQ�EH�VFUROOHG�E\
PRYLQJ�WR�WKH�HGJH�ZLWK�WKH�SRLQWHU��<RXU�VWDUWLQJ�VFUHHQ�LV�DW�WKH�WRS�OHIWKDQG�FRUQHU�

        ------------
       |      |     |
       |      |<-192|
       |      |     |<--336
       |------      |   (42 text rows)
       |   ^        |
       |  256       |
        ------------
             ^
             |
            480 (60 text columns)
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7KH�ODUJH�VFUHHQ�DUHD�LV�DOVR�ZKHUH�\RX�ORDG�\RXU�WH[W�ILOHV��(DFK�WH[W�FKDU�LV���ð����<RX�KDYH����OLQHV�RI
���FROXPQV�RI�WH[W�LQSXW�DUHD��WKLV�ZLOO�EH�LPSRUWDQW�WR�UHPHPEHU�ZKHQ�\RX�SUHSDUH�\RXU�WH[W�ILOHV�IRU
ORDGLQJ�

4. COMMANDS

%� �%586+(6
&� �&,5&/(
'� �'5$:
)� �),//�:,1'2:�$&7,9(
*� �*(7�),/(
,� �,19(57�:,1'2:�$&7,9(
.� �5(9(56(�:,1'2:�$&7,9(
/� �/,1(6
0� �0,5525�:,1'2:�$&7,9(
1� �7(;785(6
2� �%2;
3� �35,17287
5� �5$<6
6� �6$9(�),/(
7� �7(;7�,1387
8� �72**/(�21�2))
:� �:,1'2:
=� �72**/(�029(�&23<�:,1'2:�$&7,9(
�� �-2<63(('�)$67
�� �-2<63(('�6/2:
�� �6$9(�)217
�� �/2$'�)217
�� �81'2
)&71��� �&/($5�6&5((1
)&71� � �),/(�87,/�0(18
(17(5� �)217�(',725
63$&(� �=220

5. COMMANDS in detail

%� �%586+(6

<RX�FDQ�FKRRVH�IURP����GLIIHUHQW�EUXVK�VKDSHV��$IWHU�SUHVVLQJ�
%
�PRYH�\RXU�MR\VWLFN�OHIW�RU�ULJKW�WR�VHOHFW
ZKLFK�EUXVK��ZKHQ�\RX�KDYH�PDGH�\RXU�FKRLFH�SUHVV�WKH�MR\VWLFN�EXWWRQ�DQG�\RX�ZLOO�UHWXUQ�WR�ZKHUH�\RX
ZHUH�EHIRUH�SUHVVLQJ�
%
�
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&� �&,5&/(

3ODFH�\RXU�SRLQWHU�DW�WKH�FHQWHU�RI�ZKHUH�\RX�ZDQW�WKH�FLUFOH�WKHQ�SUHVV�WKH�MR\VWLFN�EXWWRQ��<RX�FDQ�QRZ
YDU\�WKH�VL]H�\RX�ZDQW�E\�PRYLQJ�WKH�MR\VWLFN�DZD\�IURP�WKH�FHQWHU��:KHQ�\RX�DUH�VDWLVILHG�SUHVV�WKH
MR\VWLFN�EXWWRQ�WR�GUDZ�WKH�FLUFOH��3UHVV�
'
�WR�DERUW�

'� �'5$:

7KLV� ZLOO� UHWXUQ� \RX� WR� WKH� QRUPDO� GUDZLQJ�PRGH� IURP�ZKDW� HYHU� IXQFWLRQ� \RX� ZHUH� SHUIRUPLQJ
SUHYLRXVO\�

)� �),//

<RX�PXVW�KDYH�WKH�:,1'2:�PRGH�DFWLYH�DQG�DQ�DUHD�IUDPHG��7KLV�ZLOO�RQO\�ILOO�ZLWK�VROLG�EODFN�

*� �*(7�),/(

7KLV�ZLOO�JLYH�\RX�D�SURPSW�WR�SXW�LQ�D�ILOH�QDPH��,I�\RX�ZDQW�WR�DERUW�MXVW�SUHVV�
)&71�6
��7KH�ILOH�W\SH
LV�',63/$<�9$5,$%/(�����VR�EH�FDUHIXO�ZKDW�\RX�ORDG�LQ�

,� �,19(57

<RX�PXVW�KDYH�WKH�:,1'2:�PRGH�DFWLYH�DQG�DQ�DUHD�IUDPHG��7KLV�ZLOO�WXUQ�WKH�DUHD�HQFORVHG�XSVLGH
GRZQ�

.� �5(9(56(

<RX�PXVW�KDYH�WKH�:LQGRZ�PRGH�DFWLYH�DQG�DQ�DUHD�IUDPHG��7KLV�ZLOO�WXUQ�2))�DOO�GRWV�WKDW�DUH�RQ�DQG
WXUQ�21�DOO�GRWV�WKDW�DUH�QRW�

/� �/,1(6

$IWHU�SUHVVLQJ�
/
�FKRRVH�WKH�VWDUW�SRVLWLRQ�RI�OLQH�DQG�SUHVV�MR\VWLFN�EXWWRQ��QRZ�PRYH�WKH�MR\VWLFN�XQWLO
\RX�KDYH�ORFDWHG�WKH�HQG�SRVLWLRQ�RI�WKH�OLQH��WKHQ�SUHVV�WKH�MR\VWLFN�EXWWRQ��<RX�H[LW�WKLV�PRGH�E\�SUHVVLQJ

'
�

0� �0,5525

<RX�PXVW�KDYH�WKH�:,1'2:�PRGH�DFWLYH�DQG�DQ�DUHD�IUDPHG��7KLV�ZLOO�WXUQ�WKH�DUHD�HQFORVHG�LQWR�WKH
PLUURU�LPDJH�RI�LWVHOI�
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1� �7(;785(6

<RX�FDQ�FKRRVH�IURP����GLIIHUHQW�WH[WXUHV��$IWHU�SUHVVLQJ�
1
�PRYH�\RXU�MR\VWLFN�OHIW�RU�ULJKW�WR�ZKLFK
WH[WXUH��ZKHQ�\RX�KDYH�PDGH�\RXU�FKRLFH�SUHVV�WKH�MR\VWLFN�EXWWRQ�DQG�\RX�ZLOO�UHWXUQ�WR�ZKHUH�\RX�ZHUH
EHIRUH�SUHVVLQJ�
1
�

2� �%2;

$IWHU�SUHVVLQJ�
2
�PRYH�\RXU�SRLQWHU�WR�WKH�SRVLWLRQ�\RX�ZDQW�RQH�RI�WKH�%2;�FRUQHUV�WR�EH�WKHQ�SUHVV�WKH
MR\VWLFN�EXWWRQ��0RYLQJ�WKH�MR\VWLFN�\RX�FDQ�H[SDQG�WKH�ER[�LQWR�ZKDW�HYHU�VL]H�\RX�ZDQW��7R�OHDYH�WKLV
PRGH�SUHVV�
'
�

3� �35,17287

7KLV�ZLOO�JLYH�\RX�D�SURPSW�WR�SXW�LQ�WKH�SULQW�'(9,&(�QDPH��7R�DERUW�MXVW�SUHVV�FCTN S��+HUH�LV�D�OLVW
RI�WKH�35,17(56�LW�ZLOO�EH�FRPSDWLEOH�ZLWK�

(3621�);���JUDSKLFV
%527+(5�0����
%527+(5�0����
,%0�JUDSKLFV
RWKHU�(3621�FRPSDWLEOH�SULQWHUV

5� �5$<6

)LUVW�SRVLWLRQ�\RXU�SRLQWHU�WR�ZKHUH�\RX�ZDQW�WKHQ�SUHVV�
5
��0RYH�WKH�MR\VWLFN�DURXQG�DQG�SUHVV�WKH
MR\VWLFN�EXWWRQ�ZKHQ�\RX�ZDQW�WKH�UD\V�WR�EH�GUDZQ��3UHVV�
'
�WR�DERUW�IXQFWLRQ�

6� �6$9(�),/(

7KLV�ZLOO�JLYH�\RX�D�SURPSW�WR�SXW�LQ�D�ILOH�QDPH��,I�\RX�ZDQW�WR�DERUW�MXVW�SUHVV�
)&71�6
��7KH�ILOH�W\SH
LV�',63/$<�9$5,$%/(�����VR�EH�FDUHIXO�ZKDW�QDPH�\RX�XVH�

7� �7(;7�,1387

<RX�FDQ�HQWHU�WH[W�LQ�HLWKHU�XSSHU�RU�ORZHU�FDVH��<RX�FDQ�SL[HO�DGMXVW�ZKHUH�\RXU�WH[W�OLQH�E\�PRYLQJ�WKH
MR\VWLFN�XS�RU�GRZQ��)XQFWLRQ�NH\V�
6�'�(�;
�DUH�DFWLYH��,I�\RX�SUHVV�HQWHU�WKH�SRLQWHU�ZLOO�UHWXUQ�WR�WKH
OHIW�PRVW�FROXPQ��7R�H[LW�SUHVV�ILUH�EXWWRQ�

8� �72**/(�21�2))

7KLV�ZLOO�WRJJOH�\RXU�SL[HO�VWDWXV�HLWKHU�21�RU�2))��$OVR�ZRUNV�LQ�=220�PRGH�
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:� �:,1'2:

3RVLWLRQ�WKH�SRLQWHU�WR�WKH�GHVLUHG�ORFDWLRQ�WKHQ�KROG�WKH�MR\VWLFN�EXWWRQ�ZKLOH�PRYLQJ�WKH�MR\VWLFN��$�ZLUH
IUDPH�ZLQGRZ�ZLOO�RXWOLQH�SDUW�RI�\RXU�SLFWXUH��7R�DERUW�IXQFWLRQ�SUHVV�
'
�

=� �72**/(�029(�&23<

2QFH�\RX�KDYH�HQFORVHG�DQ�DUHD�ZLWK�WKH�ZLQGRZ�IXQFWLRQ��PRYH�WKH�SRLQWHU�LQVLGH�WKH�IUDPH�DQG�SUHVV

=
�WR�WRJJOH�IURP�
0
�WR�
&
�RQ�WKH�OLWWOH�KDQG�

7R�029(�RU�&23<�D�VHFWLRQ�KROG�WKH�MR\VWLFN�EXWWRQ�ZKLOH�PRYLQJ�WKH�MR\VWLFN�WR�\RXU�QHZ�SRVLWLRQ�
5HOHDVH�WKH�MR\VWLFN�EXWWRQ�WKHQ�SUHVV�LW�DJDLQ�WR�DFWLYDWH�IXQFWLRQ��<RX�FDQ�RQO\�029(�&23<�LQ�WKH
YLVLEOH�VFUHHQ�DUHD��LI�\RX�JR�WR�WKH�HGJH��WKH�VFUHHQ�ZLOO�VFUROO�DQG�\RXU�RULJLQDO�IUDPH�ZLOO�VKLIW�LWV
SRVLWLRQ��7R�DERUW�IUDPH�SUHVV�WKH�MR\VWLFN�EXWWRQ�RXWVLGH�WKH�ZLQGRZ�

�� �-2<63(('�)$67

7KLV�ZLOO�VSHHG�XS�WKH�RSHUDWLRQ�RI�WKH�MR\VWLFN�LI�LW�KDV�EHHQ�VORZHG�GRZQ�E\�SUHVVLQJ�
�
��:$51,1*��,I
\RX�KDYH�SUHVVHG�LW�WRR�RIWHQ�WKH�SRLQWHU�ZLOO�VHHP�WR�VWRS��MXVW�SUHVV�
�
�WLOO�\RX�FDQ�PRYH�LW�DJDLQ�

�� �-2<63(('�6/2:

7KLV�IXQFWLRQ�LV�KDQG\�LI�\RX�ZDQW�WR�GUDZ�FDUHIXOO\��7R�VSHHG�XS�DJDLQ�MXVW�SUHVV�
�
��<RX�KDYH������
LQFUHPHQWV�WR�VORZ�GRZQ�ZLWK�

�� �6$9(�)217

7KLV�ZLOO�JLYH�\RX�D�SURPSW�WR�SXW�LQ�\RXU�ILOH�QDPH��7KH�IRUPDW�RI�WKH�ILOH�LV�',63/$<�9$5,$%/(����

�� �/2$'�)217

7KLV�ZLOO�JLYH�\RX�D�SURPSW�WR�SXW�LQ�\RXU�ILOH�QDPH��7KH�IRUPDW�RI�WKH�ILOH�LV�',63/$<�9$5,$%/(����

�� �81'2

7KLV�ZLOO�XQGR�DQ\WKLQJ�WKDW�KDV�EHHQ�GRQH�RQ�\RXU�VFUHHQ�VLQFH�6&52//,1*��6$9,1*�25�/2$',1*�

(17(5� �)217�(',725

7KH�VFUHHQ�ZLOO�GLVSOD\�WKH�$6&,,�&+$5$&7(56�LQ�D�PDJQLILHG�IRUP��7R�WXUQ�SL[HOV�21�RU�2))�SUHVV
WKH�MR\VWLFN�EXWWRQ��7R�ORFDWH�DQ\�FKDU�SUHVV�WKDW�OHWWHU�RQ�WKH�NH\ERDUG��7R�DERUW�SUHVV�HQWHU��<RX�FDQ
GHILQH�\RXU�RZQ�WH[WXUH�SDWWHUQ�E\�FKRRVLQJ�WKH�ODVW�FKDU�
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63$&(� �=220

7KH�VFUHHQ�ZLOO�GLVSOD\�WKH�VFUHHQ�DUHD�LQ�D�PDJQLILHG�IRUP��<RX�FDQ�PRYH�DOO�RYHU�WKH�ELWPDS�VFUHHQ�LQ
WKLV�PRGH��3UHVV�
8
�WR�WRJJOH�WKH�SL[HO�VWDWXV��7R�DERUW�SUHVV�
'
�

)&71��� �&/($5�6&5((1

7KLV�ZLOO�RQO\�FOHDU�WKH�YLVLEOH�SDUW�RI�WKH�VFUHHQ�

)&71��� �),/(�87,/,7<�0(18

�� �/2$'�7,�:ULWHU�),/(
7KLV�ZLOO�ORDG����OLQHV�RI����&+$56�ZLGH�VWDUWLQJ�DW�\RXU�OLQH�RSWLRQ�

�� �/2$'�*5$3+,&�),/(
7KLV�ZLOO�ORDG�D�7,�$57,67�ILOH�ZLWK�VXIIL[�
B3
�RU�DQ\�JUDSKLF�ILOH�ZLWK����6(&7256��7KH�SLFWXUH
ZLOO�EH�SODFHG�RYHU�ZKDWHYHU�ZDV�LQ�WKH�GLVSOD\HG�VFUHHQ�DUHD��,I�\RX�GRQ
W�ZDQW�WKH�JUDSKLF�\RX
MXVW�ORDGHG�LQ�SUHVV�
�
�XQGR��WR�FOHDU�LW�

�� �29(5/$<�*5$3+,&
7KLV�ZLOO�GR�WKH�VDPH�DV�RSWLRQ���EXW�ZLOO�RYHUOD\�WKH�SLFWXUH�WUDQVSDUHQWO\�RYHU�ZKDW�ZDV�RQ�WKH
VFUHHQ�SUHYLRXVO\��<RX�FDQQRW�XQGR�WKLV�IXQFWLRQ�

�� �&$7$/2*�',6.
7KLV�RSWLRQ�ZLOO�JLYH�\RX�D�FKRLFH�RI�GLVN������7KH�ILOH�LQIRUPDWLRQ�LQFOXGHV�WKH�ILOH�QDPHV�DQG
WKHLU�VL]HV�DQG�WKH�GLVN�QDPH�DQG�WKH�DPRXQW�XVHG��0D[LPXP�ILOHV�YLVLEOH�LV�����3UHVV�WKH�VSDFH
EDU�WR�UHWXUQ�WR�ILOH�PHQX�

�� �5(7851�72�3,&$662
7KLV�ZLOO�UHWXUQ�\RX�WR�WKH�GUDZLQJ�PRGH�

�� �(;,7�3,&$662�38%/,6+(5
7KLV�ZLOO�48,7�WKH�SURJUDP�DQG�UHWXUQ�\RX�WR�WKH�7,�7,/(�6&5((1��$OO�GDWD�LQ�PHPRU\�ZLOO
EH�ORVW�

6. PREPARING FILES FOR USE

:KHQ�\RX�ZDQW�WR�FUHDWH�D�SDUWLFXODU�W\SH�RI�SDJH�ZLWK�WH[W�DQG�JUDSKLFV�XVH�WKH�IROORZLQJ�PHWKRG�

),567�³�$GMXVW�\RXU�7,�:ULWHU�HGLWRU�WDE�VHWWLQJ�WR����PD[�FKDUV��7R�PDNH�DQ�$��VL]H�SDJH�XVH����OLQHV�
8VH�WKH�SRZHUIXO�HGLWRU�IXQFWLRQV�WR�OD\�RXW�\RXU�SDJH��5HPHPEHU�LI�\RX�DUH�JRLQJ�WR�ORDG�D�SLFWXUH�ILOH
ODWHU��GR�QRW�SXW�\RXU�SLFWXUH�RYHUODSSLQJ�OLQH����
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6(&21'�³�,I�\RX�ZDQW� WR�XVH�DQ\�*5$3+;�ILOHV�WKHQ�\RX�ZLOO�KDYH�WR�FRQYHUW�WKHP�ZLWK�HLWKHU
0$;�5/(�RU�7,�$57,67��&RQYHUW�\RXU�ILOHV�LQWR�7,�$57,67�IRUPDW�VR�\RX�FDQ�XVH�WKH�
B3
�ILOH�IRU
ORDGLQJ�LQWR�3,&$662�

7+,5'�³�;%�EDVLF�VFUHHQV�FDQ�EH�GXPSHG�XVLQJ�DQ�DVVHPEO\�URXWLQH�RXWOLQHG� LQ�(1+$1&('�;%
SURJUDP�

)2857+�³�/RDG�3,&$662�DQG�&/($5�6&5((1�QRZ�VHOHFW�\RXU�IRQW�FKRLFH�WR�ORDG�WKHQ�SUHVV�FCTN +
WR�VHOHFW�ILOH�XWLOLWLHV��/RDG�\RXU�7(;7�ILOH�VWDUWLQJ�DW�OLQH����6HOHFW�WKH�DUHD�\RX�ZDQW�WKH�JUDSKLF�ILOH�WR
ORDG�XVH�HLWKHU�/RDG�RU�2YHUOD\�JUDSKLF�RSWLRQ��<RX�VKRXOG�KDYH�KDOI�DQ�$��SDJH�DOPRVW�UHDG\��6$9(�\RXU
ILOH�EHIRUH�\RX�JR�DQ\�IXUWKHU��1RZ�ORDG�WKH�VHFRQG�KDOI�RI�\RXU�7H[W�ILOH�VWDUWLQJ�DW�OLQH�����'R�WKH�VDPH
SURFHGXUH�WR�ORDG�DQ\�JUDSKLF�ILOHV��6$9(�LW��<RX�VKRXOG�QRZ�KDYH���ILOHV�WKDW�FRQWDLQ�\RXU�SDJH��35,17
WKHP�RU�GR�VRPH�DUWLVWLF�DGMXVWPHQWV�DW�\RXU�OHLVXUH�

7. XB UTILITIES

,�KDYH�LQFOXGHG���H[WUD�SURJUDPV�RQ�WKH�GLVN�

�',6.35,17

7KLV�ZLOO�SULQW�\RXU�3,&$662�ILOHV�IURP�GLVN�VWUDLJKW�WR�WKH�SULQWHU��,I�\RX�GRQ
W�KDYH�DQ�(3621�W\SH
SULQWHU�\RX�FDQ�FKDQJH�WKH�SULQWHU�FRGHV�WR�VXLW�

;%)2176

&RQWDLQHG�LQ�WKLV�SURJUDP�DUH�VRPH�SURJUDPPLQJ�H[DPSOHV�RQ�KRZ�WR

6$9(�;%�&+$56�,172�3,&$662�)2176
/2$'�3,&$662�)2176�,172�;%
&5($7(�3,&$662�),/(�)520�;%

$OVR�LQFOXGHG�RQ�WKH�GLVN�LV�DQ�DVVHPEO\�ILOH�FDOOHG�
&+$56�2
��7KLV�ILOH�FRQWDLQV���OLQNV�WR�XVH�LQ�;%�

CALL LINK("CHRSET",A$,B$,C$,D$,E$)
CALL LINK("CHAR",CHRNUM,STR$)
CALL LINK("CHRPAT",CHRNUM,LENG,RET$)

<RX�FDQ�ORDG�\RXU�)RQW�IURP�3,&$662�LQWR�;%�MXVW�WR�VHH�ZKDW�LW�ORRNV�OLNH�
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0$&'03�2

,I�\RX�KDYH�DQ\�%,70$&�ILOHV�\RX�FDQ�XVH�WKLV�XWLOLW\�WR�FKDQJH�WKH�IRUPDW��H�J�

CALL LOAD("DSK1.MACDMP/O")
CALL LINK("MACDMP","DSK1.MACFILE","DSK1.GRAPHIC")

7KH�QHZ�ILOH�IRUPDW�FDQ�EH�QRZ�EH�XVHG�IURP�\RXU�),/(�237,216�0(18�

8. ENHANCED XB

,�KDYH�DGGHG�DQRWKHU�FDOO�OLQN�VR�\RX�FDQ�XVH�VFUHHQV�FUHDWHG�ZLWK�LW�LQWR�3,&$662�/RDG�*UDSKLF�)LOH
RSWLRQ�

CALL LINK("ARTDMP","DSK?.NAME")

,�DP�RQO\�DVNLQJ�����IRU�LW��,I�\RX�ZDQW�WKH�SURJUDP�E\�3RVW�DGG�������SRVWDJH�	�KDQGOLQJ�

$87+25��$UWR�+HLQR
�����*XHUQVH\�$YH��
0,172�������
1�6�:���$8675$/,$
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Disk 90. XB Games

9HUVLRQ� $XWKRU��:DOW�+RZH��RWKHUV
5HTXLUHV��;% /DQJXDJH��;% 8SGDWHG����������

7KUHH� �SX]]OH�WKLQNLQJ�� W\SH�JDPHV��&KDLQOLQN� LV� DQ�DGGLFWLQJ�YHUVLRQ�RI� VROLWDLUH��6HJUHJDWLRQ�DQG
3HUSOH[�DUH�ZHOO�H[HFXWHG�SDWWHUQ�PDWFKLQJ�JDPHV���+RXUV�RI�IXQ������

dskdir. v2.0. 12-dec-96
Disk name               = BCSXBGAMES
Sectors total           = 360
Sectors used            = 272
Sectors available       = 86
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CHAIN/DOC    31 DIS/VAR 80   >022 030
002 >003 CHAINLINK5   42 PROGRAM      >040 041
003 >004 DEAL1         2 INT/FIX106   >069 001
004 >005 DEAL10        2 INT/FIX106   >06a 001
005 >006 DEAL2         2 INT/FIX106   >06b 001
006 >007 DEAL3         2 INT/FIX106   >06c 001
007 >008 DEAL4         2 INT/FIX106   >06d 001
008 >009 DEAL5         2 INT/FIX106   >06e 001
009 >00a DEAL6         2 INT/FIX106   >06f 001
010 >00b DEAL7         2 INT/FIX106   >070 001
011 >00c DEAL8         2 INT/FIX106   >071 001
012 >00d DEAL9         2 INT/FIX106   >072 001
013 >00e PERPLEX      21 PROGRAM      >073 020
014 >00f PERPLEX-LI   23 DIS/VAR 80   >087 022
015 >010 PERPLEXDOC   18 DIS/VAR 80   >09d 017
016 >011 SEGCHAR_D     4 INT/FIX 17   >0ae 003
017 >012 SEGINST1_X   37 PROGRAM      >0b1 036
018 >013 SEGINST2_X   33 PROGRAM      >0d5 032
019 >014 SEGREGATE    13 PROGRAM      >0f5 012
020 >015 SEGRGATE_X   30 PROGRAM      >101 029
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Disk 90. Contents of file CHAIN/DOC

&+$,1/,1.�0$67(5�62/,7$,5(��9HUVLRQ����

&RS\ULJKW������E\�:DOWHU�+RZH

&+$,1/,1.��LV�D�YHU\�FKDOOHQJLQJ�VROLWDLUH�FDUG�JDPH�WKDW�LV�SOD\DEOH�RQ�WKH�7,�����$�RU�WKH�0\DUF
������,W�PD\�VHHP�GLIILFXOW�DW�ILUVW��EXW�ZLWK�JRRG�SOD\��LW�FDQ�EH�VROYHG�RQH�WKLUG�WR�RQH�KDOI�RI�WKH�WLPH�
7KH�SURJUDP�SDFNDJH�LQFOXGHV����VDYHG�JDPHV�WKDW�DUH�JXDUDQWHHG�WR�EH�VROYDEOH��DQG�WKH�DELOLW\�WR
UDQGRPO\�JHQHUDWH�WKRXVDQGV�PRUH�

7KLV�SURJUDP�SDFNDJH�LV�IDLUZDUH��,W�PD\�EH�IUHHO\�FRSLHG�DQG�SDVVHG�DORQJ�WR�RWKHUV��RU�SODFHG�RQ�EXOOHWLQ
ERDUGV�DQG�LQIRUPDWLRQ�VHUYLFHV��,W�PD\�XQGHU�QR�FLUFXPVWDQFHV�EH�VROG�IRU�SURILW��H[FHSW�WKDW�OHJLWLPDWH
QRQ�FRPPHUFLDO�XVHU�JURXSV�PD\�FKDUJH�D�UHDVRQDEOH�IHH�IRU�LWV�FRS\LQJ�DQG�GLVWULEXWLRQ�QRW�WR�H[FHHG
���H[FHSW�ZLWK�WKH�H[SUHVVHG�SHUPLVVLRQ�RI�WKH�DXWKRU��7KH�SDFNDJH�PD\�EH�GLVWULEXWHG�LQ�RQO\�WZR�IRUPV�
HLWKHU�DV�DQ�DUFKLYHG��SDFNHG��ILOH�RQ�WHOHFRPPXQLFDWLRQV�PHGLD�RU�LQ�XQSDFNHG�IRUP�RQ�D�VLQJOH�GLVN�
:KHWKHU�GLVWULEXWHG�DV�D�SDFNHG�ILOH�RU�DV�VHSDUDWH�ILOHV�RQ�D�GLVN��LW�PXVW�FRQWDLQ�DOO�RI�WKH�IROORZLQJ�ILOHV�
5($'0(��WKLV�ILOH���&+$,1/,1.���DQG�WKH�WHQ�VDYHG�JDPHV�ZLWK�WKH�ILOHQDPHV�'($/���'($/��������
WKURXJK�'($/����$GGLWLRQDO�VDYHG�GHDOV�PD\�EH�DGGHG�WR�WKH�GLVN�RU�SDFN��EXW�QR�ILOHV�PD\�EH�UHPRYHG�

7KH�SURJUDP�PD\�EH�WULHG�ZLWKRXW�FKDUJH��EXW�FRQWLQXHG�XVH�RYHU�D�SHULRG�ORQJHU�WKDQ�WZR�GD\V�RU�WU\LQJ
PRUH�WKDQ�WZR�RI�WKH�VDYHG�JDPHV�LQFXUV�DQ�REOLJDWLRQ�WR�SD\�IRU�LW��6HQG����WR�:DOWHU�+RZH�����6�
&KHOPVIRUG�5G���:HVWIRUG��0$�������LI�\RX�GHFLGH�WR�SD\�IRU�LW��7KRVH�ZKR�KDYH�SUHYLRXVO\�SDLG�IRU�HDUOLHU
YHUVLRQV�RI�&+$,1/,1.�DUH�FRQVLGHUHG�WR�KDYH�SDLG�IRU�WKLV�YHUVLRQ��WRR�

&+$,1/,1.��LV�ZULWWHQ�LQ�7,�([WHQGHG�%$6,&�ZLWK�HPEHGGHG�DVVHPEO\�FRGH��,W�ZLOO�DOVR�UXQ�ZLWK
0HFKDWURQLF�;%$6,&��0\DUF�;%�,,��DQG�'DWD%LR7LFV�6XSHU�([WHQGHG�%$6,&��,W�UXQV�RQ�WKH�0\DUF�����
ZLWK�DQ\�RI�WKH�DERYH�;%$6,&V��EXW�ZLOO�QRW�UXQ�LQ�WKH�ILUVW�UHOHDVH�RI�$GYDQFHG�%$6,&��D�PRGLILFDWLRQ
RI�;%�,,���:KHQ�WKH�ILQDO�$GYDQFHG�%$6,&�LV�UHOHDVHG��HLWKHU�WKLV�YHUVLRQ�ZLOO�UXQ��RU�D�PRGLILFDWLRQ�ZLOO
EH�ZULWWHQ�WKDW�ZLOO�UXQ�

(QKDQFHPHQWV�RYHU�HDUOLHU�YHUVLRQV�LQFOXGH�VHYHUDO�LPSURYHPHQWV�LQ�WKH�SOD\DELOLW\�RI�WKH�JDPH��WKH
DELOLW\�WR�VDYH�DQG�ORDG�GHDOV��DQG�HOLPLQDWLRQ�RI�WKH�SUREOHP�WKDW�DOZD\V�JDYH�WKH�VDPH�GHDOV�LI�\RX
DXWRORDGHG�LW�E\�QDPLQJ�WKH�SURJUDP�/2$'�RU�E\�ORDGLQJ�ZLWK�WKH�581�FRPPDQG�

&RPSOHWH�UXOHV�IRU�SOD\�DUH�DYDLODEOH�WKURXJK�RQ�VFUHHQ�PHQXV��&+$,1/,1.�ZLOO�QRW�DOORZ�\RX�WR�PDNH
LOOHJDO�PRYHV��VR�FKHDWLQJ��DFFLGHQWDO�RU�LQWHQWLRQDO��LV�GLIILFXOW��,I�\RX�GR�PDNH�D�ZURQJ��EXW�OHJDO��PRYH
DQG�LPPHGLDWHO\�UHJUHW�LW��WKHUH�LV�DQ�2236��NH\��3UHVV�)XQFWLRQ����)��RQ�WKH�������WR�WDNH�EDFN�D�PRYH�
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3/$<�2)�7+(�*$0(�

,I�FRQYHQLHQW�� LW� LV�D�JRRG� LGHD�WR� ORDG�WKH�SURJUDP�EHIRUH�UHDGLQJ�WKHVH�UXOHV��7KH�VDPH�UXOHV� LQ�D
VRPHZKDW�PRUH�DEEUHYLDWHG�IRUP�DUH�DYDLODEOH�RQ�VFUHHQ�

7KH�REMHFW�RI�WKH�JDPH�LV�WR�SOD\�DOO����FDUGV��RQH�DW�D�WLPH��LQWR�IRXU�SLOHV�DW�WKH�WRS�RI�WKH�VFUHHQ��RQH�IRU
HDFK�VXLW��7KH�GHDO�FRQVLVWV�RI����FROXPQV�RI�FDUGV���FDUGV�GHHS��$OO�FDUGV�DUH�YLVLEOH��$OO�SOD\V�DUH�PDGH
RQH�FDUG�DW�D�WLPH�IURP�WKH�ERWWRP�RI�RQH�FROXPQ�RI�FDUGV�WR�WKH�ERWWRP�RI�DQRWKHU��$�FDUG�PD\�RQO\�EH
SOD\HG�RQ�WKH�FDUG�RQH�KLJKHU�RU�RQH�ORZHU�LQ�WKH�VDPH�VXLW��IRU�H[DPSOH��WKH���RI�KHDUWV�PD\�RQO\�EH
SOD\HG�GLUHFWO\�RQ�WKH���RI�KHDUWV�RU�WKH���RI�KHDUWV�DW�WKH�ERWWRP�RI�DQRWKHU�FROXPQ��7KH�FDUGV�UDQN�LQ
RUGHU�IURP�DFH��ORZ��WR�NLQJ��KLJK���$OO�ERWWRP�FDUGV�DUH�HOLJLEOH�WR�EH�PRYHG�DW�DQ\�WLPH��'XH�WR�VFUHHQ
OLPLWDWLRQV��QR�FROXPQ�PD\�EH�ORQJHU�WKDQ����FDUGV�LQ�OHQJWK��\RX�VKRXOG�SODQ�\RXU�SOD\�VR�WKDW�WKLV�GRHV
QRW�SUHYHQW�\RX�IURP�VROYLQJ�D�GHDO��%ODQN�FROXPQV�PD\�RQO\�EH�ILOOHG�E\�NLQJV��7R�PRYH�D�FDUG��\RX�SUHVV
WKH�OHWWHU�WKDW�DSSHDUV�DW�WKH�WRS�RI�WKH�FROXPQ�FRQWDLQLQJ�WKH�FDUG�\RX�ZDQW�WR�PRYH��IROORZHG�E\�WKH
OHWWHU�RI�WKH�FROXPQ�\RX�ZDQW�WR�PRYH�LW�WR�

7KH�IRXU�WRS�SLOHV�DUH�VWDUWHG�ZLWK�WKH�DFHV�ZKHQHYHU�WKH\�EHFRPH�DYDLODEOH�DQG�WRS�SOD\�SURFHHGV�ZLWK
WKH����������HWF��LQ�RUGHU��$Q\�WLPH�D�FDUG�LV�RSHQ�WKDW�FDQ�EH�SOD\HG�WR�WKH�WRS�SLOHV��SUHVVLQJ�ENTER�ZLOO
PDNH�DOO�SRVVLEOH�VXFK�PRYHV�DXWRPDWLFDOO\�

$W�WKH�EHJLQQLQJ�RI�SOD\��\RX�DUH�JLYHQ�WKH�RSWLRQ�RI�VWDUWLQJ�WKH�GHDO�WKDW�DSSHDUV�RQ�VFUHHQ��GHDOLQJ�D
QHZ�JDPH��UHDGLQJ�WKH�UXOHV��VDYLQJ�WKH�FXUUHQW�GHDO��RU�ORDGLQJ�D�VDYHG�GHDO��:KLFKHYHU�\RX�VHOHFW��\RX
DUH�SURPSWHG�IRU�IROORZ�RQ�DFWLRQV�DV�QHFHVVDU\�

'XULQJ�SOD\��VHYHUDO�)XQFWLRQ�NH\V�DUH�HQDEOHG�WR�OHW�\RX�VWDUW�WKH�GHDO�RYHU�DJDLQ��)����VWDUW�D�QHZ�GHDO
�)����WDNH�EDFN�D�PRYH��)����VDYH�D�GHDO�WR�GLVN��)����RU�ORDG�D�VDYHG�GHDO��)����)FWQ� �LV�QRW�HQDEOHG��WR
48,7��VHOHFW�)��RU�)��DQG�IROORZ�WKH�SURPSWV�

,I�\RX�KDYH�WURXEOH�VROYLQJ�D�JDPH��WU\�DQ\�RU�DOO�RI�WKH�VDYHG�JDPHV�QDPHG�'($/��WKURXJK�'($/����<RX
FDQ�OHDUQ�D�ORW�DERXW�WKH�VWUDWHJ\�RI�WKH�JDPH�E\�WU\LQJ�WKHVH��NQRZLQJ�WKDW�WKH\�FDQ�EH�VROYHG�

,�KRSH�\RX�HQMR\�WKH�JDPH��EXW�,�PXVW�JLYH�\RX�IDLU�ZDUQLQJ��6RPH�SHRSOH�KDYH�EHFRPH�WKRURXJKO\
DGGLFWHG�WR�&+$,1/,1.�DQG�ZDVWH�PDQ\�KRXUV�SOD\LQJ�LW��,I�\RX�ILQG�\RXUVHOI�FDXJKW�E\�WKH�JDPH��MXVW
UHPHPEHU�WKDW�\RX�DUH�VKDUSHQLQJ�\RXU�SRZHUV�RI�ORJLF�DQG�UHDVRQLQJ�WKURXJK�VWHDG\�SOD\�
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Disk 90. Contents of file PERPLEX-LI

 100 REM PERPLEX
 110 REM TI-99/4A
 120 REM EXTENDED BASIC
 130 REM WESLEY R RICHARDSON
 140 REM BLUEGRASS 99 COMPUTER SOCIETY,
     INC.
 150 REM NOVEMBER, 1985
 160 DIM A$(52)
 170 CALL CLEAR
 180 CALL SCREEN(6)
 190 CALL CHARPAT(80,A$(0),81,A$(1),82,A
     $(2),83,A$(3),84,A$(4),85,A$(5),86,
     A$(6),87,A$(7),88,A$(8))
 200 CALL CHAR(43,A$(0),33,A$(1),35,A$(2
     ),36,A$(3),37,A$(4),40,A$(5),41,A$(
     6),42,A$(7),45,A$(8))
 210 CALL CHAR(80,"0",89,"0",97,"0",104,
     "0",113,"0",120,"0")
 220 CALL COLOR(0,16,1,1,16,1,2,16,1,3,1
     6,1,4,16,1,5,16,1,6,16,1)
 230 CALL COLOR(7,1,14,8,1,2,9,1,16,10,1
     ,3,11,1,12,12,1,10)
 240 DISPLAY AT(2,11):"+E#+LE-"
 250 M=0
 260 CALL HCHAR(5,2,80,9)
 270 CALL HCHAR(16,23,80,9)
 280 CALL HCHAR(5,11,89,12)
 290 CALL HCHAR(16,11,89,12)
 300 CALL HCHAR(5,23,97,9)
 310 CALL HCHAR(16,2,97,9)
 320 CALL HCHAR(10,7,113,8)
 330 CALL HCHAR(11,7,113,8)
 340 CALL HCHAR(10,19,120,8)
 350 CALL HCHAR(11,19,120,8)
 360 CALL VCHAR(6,2,104,10)
 370 CALL VCHAR(6,31,104,10)
 380 A$(3)="P" :: A$(15)="P" :: A$(20)="
     P" :: A$(32)="P" :: A$(42)="P" :: A
     $(45)="P"
 390 A$(2)="Y" :: A$(14)="Y" :: A$(19)="
     Y" :: A$(35)="Y" :: A$(48)="Y"
 400 A$(6)="Y" :: A$(18)="Y" :: A$(23)="
     Y" :: A$(31)="Y" :: A$(41)="Y"
 410 A$(5)="a" :: A$(17)="a" :: A$(22)="
     a" :: A$(34)="a" :: A$(44)="a" :: A
     $(47)="a"
 420 A$(4)="h" :: A$(16)="h" :: A$(21)="
     h" :: A$(33)="h" :: A$(43)="h" :: A
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     $(46)="h"
 430 A$(7)="q" :: A$(8)="q" :: A$(9)="q"
      :: A$(10)="q" :: A$(11)="q" :: A$(
     12)="q"
 440 A$(25)="q" :: A$(26)="q" :: A$(27)=
     "q" :: A$(28)="q" :: A$(29)="q" ::
     A$(30)="q"
 450 A$(1)="x" :: A$(36)="x" :: A$(37)="
     x" :: A$(38)="x" :: A$(39)="x" :: A
     $(40)="x"
 460 A$(13)="x" :: A$(24)="x" :: A$(49)=
     "x" :: A$(50)="x" :: A$(51)="x" ::
     A$(52)="x"
 470 GOTO 1530
 480 REM MAIN LOOP
 490 DISPLAY AT(20,1):"  $=LEF% CC*    J
     =#IGH% CC*"
 500 DISPLAY AT(21,1):"  D=LEF%  C*    K
     =#IGH%  C*"
 510 DISPLAY AT(23,3):"! %O #E$%A#% O# E
     ND"
 520 DISPLAY AT(18,11):"MO)E$";M
 530 CALL KEY(0,K,S)
 540 IF S=0 THEN 530
 550 IF K=83 THEN 610
 560 IF K=68 THEN 670
 570 IF K=74 THEN 730
 580 IF K=75 THEN 980
 590 IF K=81 THEN 1640
 600 GOTO 530
 610 REM LEFT CCW
 620 FOR I=6 TO 30 STEP 6
 630 GOSUB 1370
 640 A$(I-5)=A$(0)
 650 NEXT I
 660 GOTO 1510
 670 REM LEFT CW
 680 FOR I=1 TO 25 STEP 6
 690 GOSUB 1230
 700 A$(I+5)=A$(0)
 710 NEXT I
 720 GOTO 1510
 730 REM RIGHT CCW
 740 I=40
 750 GOSUB 1410
 760 A$(36)=A$(1)
 770 A$(1)=A$(0)
 780 I=35
 790 GOSUB 1410
 800 A$(31)=A$(7)
 810 A$(7)=A$(0)
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 820 I=44
 830 GOSUB 1450
 840 A$(41)=A$(30)
 850 A$(30)=A$(19)
 860 A$(19)=A$(0)
 870 I=48
 880 GOSUB 1450
 890 A$(45)=A$(18)
 900 A$(18)=A$(25)
 910 A$(25)=A$(0)
 920 I=52
 930 GOSUB 1450
 940 A$(49)=A$(24)
 950 A$(24)=A$(13)
 960 A$(13)=A$(0)
 970 GOTO 1510
 980 REM RIGHT CW
 990 I=36
1000 GOSUB 1270
1010 A$(40)=A$(1)
1020 A$(1)=A$(0)
1030 I=31
1040 GOSUB 1270
1050 A$(35)=A$(7)
1060 A$(7)=A$(0)
1070 I=41
1080 GOSUB 1310
1090 A$(44)=A$(19)
1100 A$(19)=A$(30)
1110 A$(30)=A$(0)
1120 I=45
1130 GOSUB 1310
1140 A$(48)=A$(25)
1150 A$(25)=A$(18)
1160 A$(18)=A$(0)
1170 I=49
1180 GOSUB 1310
1190 A$(52)=A$(13)
1200 A$(13)=A$(24)
1210 A$(24)=A$(0)
1220 GOTO 1510
1230 REM ROTATE 6 CW
1240 GOSUB 1270
1250 A$(I+4)=A$(I+5)
1260 RETURN
1270 REM ROTATE 5 CW
1280 GOSUB 1310
1290 A$(I+3)=A$(I+4)
1300 RETURN
1310 REM ROTATE 4 CW
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1320 A$(0)=A$(I)
1330 A$(I)=A$(I+1)
1340 A$(I+1)=A$(I+2)
1350 A$(I+2)=A$(I+3)
1360 RETURN
1370 REM ROTATE 6 CCW
1380 GOSUB 1410
1390 A$(I-4)=A$(I-5)
1400 RETURN
1410 REM ROTATE 5 CCW
1420 GOSUB 1450
1430 A$(I-3)=A$(I-4)
1440 RETURN
1450 REM ROTATE 4 CCW
1460 A$(0)=A$(I)
1470 A$(I)=A$(I-1)
1480 A$(I-1)=A$(I-2)
1490 A$(I-2)=A$(I-3)
1500 RETURN
1510 REM DISPLAY NEW MOVE
1520 M=M+1
1530 DISPLAY AT(7,2):A$(21);A$(15);" ";A
     $(3);A$(3);" ";A$(20);A$(14);" ";A$
     (2);A$(2);" ";A$(19);A$(19)
1540 DISPLAY AT(7,17):A$(35);A$(35);" ";
     A$(48);A$(44);" ";A$(34);A$(34);" "
     ;A$(47);A$(43)
1550 DISPLAY AT(8,2):A$(21);A$(27);" ";A
     $(9);A$(9);" ";A$(26);A$(26);" ";A$
     (8);A$(8);" ";A$(25);A$(13)
1560 DISPLAY AT(8,17):A$(40);A$(40);" ";
     A$(52);A$(52);" ";A$(39);A$(39);" "
     ;A$(51);A$(43)
1570 DISPLAY AT(10,2):A$(4);A$(10);" qqq
     qqqqq ";A$(7);A$(1);" xxxxxxxx ";A$
     (38);A$(33)
1580 DISPLAY AT(11,2):A$(4);A$(10);" qqq
     qqqqq ";A$(7);A$(1);" xxxxxxxx ";A$
     (38);A$(33)
1590 DISPLAY AT(13,2):A$(16);A$(28);" ";
     A$(11);A$(11);" ";A$(29);A$(29);" "
     ;A$(12);A$(12);" ";A$(30);A$(24)
1600 DISPLAY AT(13,17):A$(36);A$(36);" "
     ;A$(49);A$(49);" ";A$(37);A$(37);"
     ";A$(50);A$(46)
1610 DISPLAY AT(14,2):A$(16);A$(22);" ";
     A$(5);A$(5);" ";A$(17);A$(23);" ";A
     $(6);A$(6);" ";A$(18);A$(18)
1620 DISPLAY AT(14,17):A$(31);A$(31);" "
     ;A$(41);A$(45);" ";A$(32);A$(32);"
     ";A$(42);A$(46)
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1630 GOTO 480
1640 DISPLAY AT(23,3):"
       "
1650 DISPLAY AT(19,3):"1 %O #E$%A#%, 2 %
     O CON%IN(E,3 %O END"
1660 CALL KEY(0,K,S)
1670 IF S=0 THEN 1660
1680 IF K=49 THEN 240
1690 IF K=50 THEN 480
1700 IF K=51 THEN END
1710 GOTO 1660
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Disk 90. Contents of file PERPLEXDOC

3(53/(;

E\�:(6/(<�5��5,&+$5'621

%/8(*5$66����&20387(5�62&,(7<��,1&�

3(53/(;�LV�D�WZR�GLPHQVLRQDO�JUDSKLFDO�SX]]OH�LQ�ZKLFK�WKH�SOD\HU�ILUVW�VFUDPEOHV�WKH�SLHFHV�DQG�WKHQ
DWWHPSWV�WR�UHVWRUH�WKHP�WR�WKHLU�LQLWLDO�SRVLWLRQV��7KH�SURJUDP�ZDV�ZULWWHQ�IRU�WKH�7,�����$�FRPSXWHU
ZLWK�([WHQGHG�%DVLF��DQG�UHTXLUHV�D�FRORU�79�RU�PRQLWRU��)RU�XVH�ZLWK�D�EODFN�DQG�ZKLWH�79��VHH�WKH
5HPDUNV�VHFWLRQ�

3(53/(;�KDV�WZR�W\SHV�RI�SLHFHV��WKRVH�ZLWK�WZR�FRORUV��FDOOHG�%,�SLHFHV��DQG�WKRVH�ZLWK�WKUHH�FRORUV�
FDOOHG�75,�SLHFHV��7KHUH�DUH����%,�SLHFHV�DQG����75,�SLHFHV��%,�SLHFHV�FDQ�RQO\�PRYH�WR�%,�ORFDWLRQV��DQG
75,� SLHFHV� FDQ� RQO\� PRYH� WR� 75,� ORFDWLRQV�� 3LHFHV� RQ� WKH� OHIW� VLGH� RI� WKH� SX]]OH� DUH� PRYHG
FRXQWHU�FORFNZLVH��&&:��E\�SUHVVLQJ�6��DQG�FORFNZLVH��&:��E\�SUHVVLQJ�'��3LHFHV�RQ�WKH�ULJKW�VLGH�DUH
PRYHG�FRXQWHU�FORFNZLVH�E\�SUHVVLQJ�-��DQG�FORFNZLVH�E\�SUHVVLQJ�.��$W�DQ\�WLPH��SUHVVLQJ�4�ZLOO�DOORZ
WKH�XVHU�WR�UHVWDUW�DW�WKH�LQLWLDO�SRVLWLRQ��WR�FRQWLQXH�PDNLQJ�PRYHV��RU�WR�HQG�WKH�JDPH�

$OWKRXJK�3(53/(;�ORRNV�VLPSOH�DW�ILUVW��D�UHODWLYHO\�IHZ�QXPEHU�RI�PRYHV�ZLOO�VFUDPEOH�WKH�SLHFHV
VXIILFLHQWO\�WR�UHTXLUH�����RU�PRUH�PRYHV�WR�UHVWRUH�WKH�LQLWLDO�SRVLWLRQ�

3(53/(;� LV� VLPLODU� WR� VHYHUDO� RWKHU� SX]]OHV� LQ� ZKLFK� SLHFHV� DUH� PRYHG� LQ� JURXSV� UDWKHU� WKDQ
LQGLYLGXDOO\��2QH�ZD\�WR�VROYH�WKHVH�SX]]OHV�LV�WR�XVH�RSHUDWRUV�WR�V\VWHPDWLFDOO\�SXW�SLHFHV�LQ�WKHLU�FRUUHFW
SRVLWLRQV��$Q�RSHUDWRU�LV�GHILQHG�DV�D�VSHFLILF�VHULHV�RI�PRYHV��3DUWLFXODUO\�XVHIXO�RSHUDWRUV�DUH�WKRVH
ZKLFK��DIWHU�FRPSOHWHG��PRYH�VRPH�RI�WKH�SLHFHV��EXW�GR�QRW�GLVWXUE�WKRVH�SLHFHV�DOUHDG\�LQ�SODFH��7KH
VWDUWLQJ�SRVLWLRQ�FDQ�EH�XVHG�WR�WHVW�DQ�RSHUDWRU�WR�ILQG�ZKHUH�WKH�SLHFHV�PRYH�IRU�D�JLYHQ�VHTXHQFH��$�VHW
RI�RSHUDWRUV�ZKLFK�LQFOXGHV�WKH�IROORZLQJ�LV�VXIILFLHQW�WR�VROYH�3(53/(;�

��%,�F\FOH
��%,�F\FOH
��75,�F\FOH
��75,�WZLVW
��SDLU�75,�F\FOH

)RU�H[DPSOH��D���75,�F\FOH�RSHUDWRU�ZLOO�VZLWFK�WKH�ORFDWLRQV�RI���75,�SLHFHV��EXW�DIWHU�LW�LV�FRPSOHWHG��ZLOO
UHWXUQ�DOO�RWKHU�SLHFHV�WR�WKHLU�SRVLWLRQV�SULRU�WR�WKH�RSHUDWRU�

3(53/(;�LV�IUXVWUDWLQJ�DQG�SHUSOH[LQJ��EXW�LW�ZLOO�DOVR�EH�IXQ�DQG�UHZDUGLQJ�DV�QHZ�RSHUDWRUV�DUH
GLVFRYHUHG��DQG�DV�D�PHWKRG�IRU�UHVWRULQJ�WKH�SLHFHV�WR�WKHLU�LQLWLDO�SRVLWLRQ�LV�IRXQG�
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5(0$5.6

7KH�SURJUDP�XVHV�D�RQH�GLPHQVLRQDO�VWULQJ�DUUD\�WR�VWRUH�D�FKDUDFWHU�ZKLFK�FRUUHVSRQGV�WR�HDFK�FRORU�LQ
WKH�SLHFHV��7KH�VL[�FKDUDFWHUV�DUH�IURP�VL[�GLIIHUHQW�FRORU�VHWV��DQG�KDYH�WKH�IRUHJURXQG�VHW�WR�WUDQVSDUHQW�
DQG�WKH�EDFNJURXQG�VHW�WR�WKH�FRORU�IRU�WKDW�SRVLWLRQ��0RYHPHQWV�DUH�PDGH�E\�LQWHUFKDQJLQJ�WKH�ORFDWLRQV
RI�WKHVH�FKDUDFWHUV��DQG�WKHQ�SULQWLQJ�WKH�DUUD\�WR�WKH�VFUHHQ�LQ�WKH�SDWWHUQ�RI�WKH�SX]]OH�

7R�XVH�WKH�SURJUDP�ZLWK�D�EODFN�DQG�ZKLWH�79��WKH�FKDUDFWHU�EDFNJURXQG�FRORUV�IRU�FRORU�VHWV������PD\
QHHG�WR�EH�FKDQJHG�VR�WKDW�WKRVH�FRORUV�FDQ�EH�GLVWLQJXLVKHG�IURP�HDFK�RWKHU��7KH�FKDUDFWHU�SDWWHUQV�IRU
FKDUDFWHUV�����������������������DQG�����PD\�DOVR�EH�UHGHILQHG�WR�XQLTXH�VKDSHV�LQ�OLQH������WR�LGHQWLI\
WKHP�

/,67,1*�$1127$7,216

/LQH�1RV� 'HVFULSWLRQ

������� 3URJUDP�KHDGHU
������� ,QLWLDOL]H�FKDUDFWHUV
������� 'LVSOD\�LQLWLDO�SDWWHUQ
������� ,QLWLDOL]H�DUUD\
������� 0DLQ�LQSXW�ORRS
������� /HIW�&&:
������� /HIW�&:
������� 5LJKW�&&:
�������� 5LJKW�&:
��������� 5RWDWH���SLHFHV�&:
��������� 5RWDWH���SLHFHV�&:
��������� 5RWDWH���SLHFHV�&:
��������� 5RWDWH���SLHFHV�&&:
��������� 5RWDWH���SLHFHV�&&:
��������� 5RWDWH���SLHFHV�&&:
��������� 'LVSOD\�QHZ�PRYH
��������� 5HVWDUW��FRQWLQXH��HQG

',5(&725<�2)�9$5,$%/(6

9DULDEOHV )XQFWLRQV

$��� 3LHFH�FRORU�SDUWV
, /RRS�FRXQWHU
. ,QSXW�FKDUDFWHU
0 1XPEHU�RI�PRYHV
6 ,QSXW�VWDWXV
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Disk 91. 9640 Technical Material

9HUVLRQ� $XWKRU��3DXO�&KDUOWRQ��RWKHUV
5HTXLUHV������ /DQJXDJH��$/ 8SGDWHG���������

$�VHW�RI�VRIWZDUH�;23�VSHFLILFDWLRQV��VDPSOH�VRXUFH�FRGH��D�OLQNHU��DQG�RWKHU�PDWHULDO�SHUWDLQLQJ�WR
DVVHPEO\�FRGH�GHYHORSPHQW�XQGHU�0'26�

dskdir. v2.0. 12-dec-96
Disk name               = 9640/TECH1
Sectors total           = 360
Sectors used            = 340
Sectors available       = 18
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CMDSTR/SRC    7 DIS/VAR 80 Y >022 006
002 >003 DSR/DOC     101 DIS/VAR 80   >028 100
003 >004 KEY/DOC       4 DIS/VAR 80   >08c 003
004 >00a LINK         13 PROGRAM    Y >106 012
005 >00b LINK/DOC      4 DIS/VAR 80 Y >112 003
006 >005 MANAGE/DOC   22 DIS/VAR 80   >08f 021
007 >006 MATH/DOC     35 DIS/VAR 80   >0a4 034
008 >00c MORE          6 PROGRAM      >115 005
009 >00d MORE_DOC     25 DIS/VAR 80   >11a 024
010 >00e MORE_S       56 DIS/VAR 80   >132 054 >00f 001
011 >007 NOTES/DOC     8 DIS/VAR 80   >0c6 007
012 >008 UTIL/DOC     14 DIS/VAR 80   >0cd 013
013 >009 VID/DOC      45 DIS/VAR 80   >0da 044
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Disk 92. 9640 Terminal Emulators

9HUVLRQ� $XWKRU��&KDUOWRQ��6FKURHGHU��HWF�
5HTXLUHV������ /DQJXDJH��$/ 8SGDWHG��������

7KUHH�WHUPLQDO�HPXODWRU�SURJUDPV�IRU�WKH��������)DVW�WHUP�DQG�0DVV�WUDQVIHU�LQ����FROXPQV�XQGHU�*3/�
DQG�127�0\�WHUP�XQGHU�0'26�E\�-LP�6FKURHGHU�

dskdir. v2.0. 12-dec-96
Disk name               = 9640/TE  
Sectors total           = 360
Sectors used            = 200
Sectors available       = 158
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >009 AUTODIAL/T    9 DIS/VAR 80   >0ab 008
002 >008 CHARA1        5 PROGRAM      >0a7 004
003 >002 FTERM/HLP    17 DIS/VAR 80   >022 016
004 >003 FTG          33 PROGRAM      >032 032
005 >004 FTGDOC/TXT    9 DIS/VAR 80   >052 008
006 >007 FTH          31 PROGRAM      >089 030
007 >005 MASS80       33 PROGRAM      >05a 032
008 >006 MASS81       16 PROGRAM      >07a 015
009 >00c NOTMY/DOC    10 DIS/VAR 80   >0d6 009
010 >00a NOTMYTERM    34 PROGRAM      >0b3 033
011 >00b NOTMYTERN     3 PROGRAM      >0d4 002
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Disk 93. 9640 PR Base

9HUVLRQ����� $XWKRU��:LOOLDP�:DUUHQ�DQG�0��'RGG
5HTXLUHV������ /DQJXDJH��$/ 8SGDWHG���������

0RGLILHG�YHUVLRQ�RI�35�%DVH�IRU�XVH�RQ�������'RHV�QRW�XVH�ILUVW���GLVN�VHFWRUV��6WLOO�UHTXLUHV�RULJLQDO�35
%DVH�GRFXPHQWDWLRQ�

dskdir. v2.0. 12-dec-96
Disk name               = PRBASE   
Sectors total           = 360
Sectors used            = 249
Sectors available       = 109
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00c -README-      4 DIS/VAR 80   >0d9 003
002 >002 -READTHIS-   28 DIS/VAR 80 Y >022 027
003 >003 CHAR          6 PROGRAM    Y >03d 005
004 >004 CRT:1        33 PROGRAM    Y >042 032
005 >005 CRT:2        26 PROGRAM    Y >062 025
006 >006 LOAD         15 PROGRAM    Y >07b 014
007 >007 PRB:1        33 PROGRAM    Y >089 032
008 >008 PRB:2        31 PROGRAM    Y >0a9 030
009 >009 PRBCONV-DS    7 DIS/VAR 80 Y >0c7 006
010 >00a PRBCONV-SS    6 DIS/VAR 80 Y >0cd 005
011 >00d PRBUTL/2*2   52 INT/VAR254   >0dc 051
012 >00b UTIL1         8 PROGRAM    Y >0d2 007
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Disk 94. 9640 Routines b y J.P. Hoddie

9HUVLRQ� $XWKRU��-��3HWHU�+RGGLH
5HTXLUHV������ /DQJXDJH��$/ 8SGDWHG��������

$�FROOHFWLRQ�RI�-3+�SURJUDPV�IRU�WKH������LQFOXGLQJ���VSHFLDOL]HG��IDVW��0<�:RUG�ORDGHUV��D�YHU\�XQLTXH
FORFN�SURJUDP��([WHQGHG�%$6,&�PRXVH�VXSSRUW��DQG�RWKHU�WKLQJV�

dskdir. v2.0. 12-dec-96
Disk name               = 9640/JPH 
Sectors total           = 360
Sectors used            = 115
Sectors available       = 243
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >007 ED            6 PROGRAM      >054 005
002 >00a MEGASORT96   14 PROGRAM      >06a 013
003 >003 MOUSE         7 DIS/FIX 80   >02a 006
004 >004 MOUSE/DOC    21 DIS/VAR 80   >030 020
005 >005 MOUSEDEMO     8 PROGRAM      >044 007
006 >006 MYLOAD/DOC   10 DIS/VAR 80   >04b 009
007 >008 RE            6 PROGRAM      >059 005
008 >00c SORT96/DOC   34 DIS/VAR 80   >0aa 033
009 >002 TIME          9 PROGRAM    Y >022 008
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Disk 95. p-Code Units b y Anders Persson

9HUVLRQ� $XWKRU��$QGHUV�3HUVVRQ
5HTXLUHV��S�&RGH /DQJXDJH��3DVFDO 8SGDWHG���������

$�FROOHFWLRQ�RI�SURJUDPV�WKDW�UXQ�LQ�WKH�8&6'�S�6\VWHP�HQYLURQPHQW��SULPDULO\�XQLWV��DOORZLQJ�IRU
VFUROOLQJ�SDUWV�RI�WKH�VFUHHQ��ZLQGRZV��D�FDOO�NH\�URXWLQH��DQG�PDQ\�RWKHU�URXWLQHV�WKDW�VLPXODWH�;%
URXWLQHV�

dskdir. v2.0. 12-dec-96
Disk name               = SIGCODE  
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 PASCAL      358 DIS/FIX128   >022 326 >003 031

p-System first block  = 0 (2)
Duplicate directories = yes
p-System disk name    = SIGCODE
p-System block count  = 180
p-System file count   = 14
Date of last boot     = 20-Nov-87

File name -----  Blk  Date ----  Strt  End   Last  Type
SYSTEM.CHARAC    002  24-Feb-85  >00a  >00b  >200  data
SYSTEM.MISCINFO  001  01-Oct-85  >00c  >00c  >0c2  data
SYSTEM.PASCAL    007  22-Oct-85  >00d  >013  >200  data
SYSTEM.LIBRARY   077  04-Mar-87  >014  >060  >200  exec
EXTRASCR.CODE    009  08-Oct-86  >061  >069  >200  exec
DFORMAT.CODE     007  09-Mar-87  >06a  >070  >200  exec
WELCOME.CODE     003  04-Mar-87  >071  >073  >200  exec
DISKMAP.CODE     003  23-Jan-86  >074  >076  >200  exec
ERRORUNIT.CODE   005  05-Dec-85  >077  >07b  >200  exec
MINIMEMORY.CODE  003  06-Dec-85  >07c  >07e  >200  exec
DISASSEM.CODE    010  08-Jan-86  >07f  >088  >200  exec
MINITEST.CODE    003  11-Feb-86  >089  >08b  >200  exec
ERRORTEST.CODE   003  12-Feb-86  >08c  >08e  >200  exec
EXTRATEST.CODE   003  04-Mar-87  >08f  >091  >200  exec
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Disk 96. p-Code Units — Source 1

9HUVLRQ� $XWKRU��$QGHUV�3HUVVRQ
5HTXLUHV��S�&RGH /DQJXDJH��3DVFDO 8SGDWHG���������

)LUVW�GLVN�RI�VRXUFH�FRGH�DQG�GRFXPHQWDWLRQ�IRU�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = SIG-TX1  
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 PASCAL      358 DIS/FIX128   >022 326 >003 031

p-System first block  = 0 (2)
Duplicate directories = yes
p-System disk name    = SIG-TX1
p-System block count  = 180
p-System file count   = 11
Date of last boot     = 20-Nov-87

File name -----  Blk  Date ----  Strt  End   Last  Type
EXTRAPAS.TEXT    024  08-Oct-86  >00a  >021  >200  text
EXTRAASM.TEXT    014  02-Jun-86  >022  >02f  >200  text
ERRORASM.TEXT    016  05-Dec-85  >030  >03f  >200  text
ERRORPAS.TEXT    006  05-Dec-85  >040  >045  >200  text
ERRORTEST.TEXT   006  12-Feb-86  >046  >04b  >200  text
EXTRATEST.TEXT   006  04-Mar-87  >04c  >051  >200  text
ERRORINFO.TEXT   010  04-Mar-87  >052  >05b  >200  text
EXTRAINFO.TEXT   020  20-Nov-87  >05c  >06f  >200  text
FORMATTER.TEXT   014  09-Mar-87  >070  >07d  >200  text
FORMASM.TEXT     012  09-Mar-87  >07e  >089  >200  text
FILEPRINT.TEXT   018  13-Nov-87  >08a  >09b  >200  text
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Disk 96. Contents of file EXTRAPAS.TEXT

unit extrascreen;
  (* Additional screen in- and output routines.
     A-DATA 861003 *)

interface

type
  charset = set of char;

var
  (* Variables set up by the unit to contain *)
  digit,        (* '0'..'9' *)
  numeric,      (* digit and '-','+','.','E','e' *)
  ualpha,       (* 'A'..'Z' *)
  abortkeys,    (* none *)
  terminator:charset;   (* ENTER, up arrow, down arrow *)
 
function keyscan(keyboard:integer):integer;
  (* Reads the keyboard on the fly *)
function bufscan:integer;
  (* Reads the next char from the buffer, if any *)
function readint:integer;
  (* Reads an integer from the current location *)
function readreal:real;
  (* Reads a real from the current location *)
function validint(size:integer; valider:charset):integer;
  (* As readint, but with validation.
     Accepts characters in valider only.
     Size characters accepted, unless size=0. That means no limit *)
function validreal(size:integer; valider:charset):real;
  (* Readreal with validation *)
procedure validstring(var result:string; size:integer; valider:charset);
  (* String input with validation *)
function lastchar:char;
  (* Gives the last character already taken from the buffer. *)
function goodinput:boolean;
  (* Returns true if the last input was OK *)
function abortinput:boolean;
  (* Returns true if last input was aborted *)
function getchar(x,y:integer):char;
  (* Returns the character at the specified screen location.
     Reads 80 col screen. *)
procedure hchar(x,y,len:integer; ch:char);
  (* Like HCHAR in BASIC. 80 col screen *)
procedure vchar(x,y,len:integer; ch:char);
  (* Like VCHAR in BASIC. *)
procedure newline(left,right,top,bottom :integer);
  (* Performs a writeln within the given area. *)
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procedure findxy(var x,y :integer);
  (* The opposite of gotoxy. Returns current print position. *)

implementation

uses
  misc;
 
var
  abortresult,          (* Internal global. True if last input was aborted *)
  inputresult:boolean;  (* Internal global. True if last conversion was OK *)
 
 
(* Assembly support *)
function kscan(keyboard:integer):integer;    external;
function bscan:integer;  external;
function getlast:char;   external;
procedure horchar(x,y,len:integer; ch:char); external;
procedure verchar(x,y,len:integer; ch:char); external;
procedure scroll(left,right,top,bottom :integer);       external;

function keyscan;
  (* Realtime keyboard scanning *)

begin
  keyscan := kscan(keyboard);
end; (* keyscan *)

function bufscan;
  (* Buffer scanning *)

begin
  bufscan := bscan;
end; (* bufscan *)

procedure findxy;
  (* Returns current print position. *)

  function peek(addr :integer) :integer;
    (* Returns value at addr *)
 
  type
    dual = record
      case boolean of
        true  :(int :integer);
        false :(ptr :^integer);
    end; (* dual *)
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  var
    window :dual;
 
  begin
    window.int := addr;
    peek := window.ptr^;
  end; (* peek *)

begin (* findxy *)
  x := peek(11458);     (* Addr of current column *)
  y := peek(11456);     (* Current row *)
end; (* findxy *)

procedure newline;
  (* Partial scrolling *)
 
var
  x,
  y :integer;
 
begin
  findxy(x,y);
  if y<bottom then
    gotoxy(left,y+1)
  else
  begin
    scroll(left,right,top,bottom);
    gotoxy(left,bottom);
  end;
end; (* newline *)

function lastchar;
  (* Returns the last character already taken from the buffer *)

begin
  lastchar := getlast;
end; (* lastchar *)

procedure vchar;

begin
  verchar(x,y,len,ch);
end; (* vchar *)

procedure hchar;
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begin
  horchar(x,y,len,ch);
end; (* hchar *)

function getchar;
  (* Like GCHAR in BASIC. Reads 80 col screen. *)

const
  screenbase = 8192;

type
  dualpoint = record
    case boolean of
      true :(int:integer);
      false:(ptr:^char);
    end;

var
  point:dualpoint;
 
begin  (* getchar *)
  point.int := y*80+x+screenbase;
  getchar := point.ptr^;
end; (* getchar *)

function str_int
  (* Converts a string to an integer. Returns 0 if conversion was impossible *)

  (instring:string      (* String with numeric equivalent *)
  ):integer;
 
const digits = '0123456789';

var
  firstdigit,
  lastdigit,
  i,
  accum   :integer;   (* Accumulator used during conversion. *)
  negative:boolean;   (* Sign flag. *)

begin (* str_int *)
  negative := false;
  firstdigit := break(instring,digits);
 
  if firstdigit>0 then  (* valid string *)
  begin
    (* Negative? *)
    if firstdigit>1 then
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      negative := instring[firstdigit-1]='-';
   
    delete(instring,1,firstdigit-1);  (* Get rid of chars in front of number *)
    lastdigit := span(instring,digits);
   
    if lastdigit=0 then
      lastdigit := length(instring)
    else
      lastdigit := lastdigit-1;
   
    (* Max five digits allowed *)
    if lastdigit>5 then
      lastdigit := 5;
   
    (* Calculate value of input *)
    accum := 0;
    for i := 1 to lastdigit do
      accum := accum*10+ord(instring[i])-48;
    if negative then
      accum := -accum;
    str_int := accum;
    inputresult := true;
  end (* if-then *)
  else
  begin  (* Fatal input error. Conversion impossible. *)
    str_int := 0;
    inputresult := false;
  end; (* if-else *)
end; (* str_int *)

procedure valid_string;
  (* Reads a string with validation *)

var
  count   :integer;
  ch      :char;
 
begin
  if size=0 then
    size := 80;
  count := 0;
  abortresult := false;
 
  (*$R-*)
  repeat
    read(keyboard,ch);
    if getlast in valider then       (* If acceptable then echo *)
    begin
      if count<size then
        count := count+1;
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      result[count] := ch;
      write(ch);
      if count=size then
        write(chr(8));
    end
    else if (ch=chr(136)) and (count>0) then
    begin
      if count<size then
        write(chr(8));
      write(' ');
      write(chr(8));
      count := count-1;         (* If not acceptable, check for left arrow *)
    end;
    if getlast in abortkeys then
      abortresult := true;
  until (getlast in terminator) or abortresult;
  result[0] := chr(count);
  (*$R+*)
end; (* valid_string *)

function valid_int;
  (* Reads integer with validation *)
 
var
  temp:string;

begin
  valid_string(temp,size,valider);
  valid_int := str_int(temp);
end; (* valid_int *)

function readint;
  (* Reads integers *)
 
var
  temp:string;

begin
  readint := valid_int(0,['-','+','0'..'9']); (* Take string first *)
end; (* readint *)

function str_real(instring:string):real;
  (* Converts a string to a real *)

type
  modetype = (started,lookfrac,lookexp);
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var
  mode         :modetype;
  mantnegative,
  expnegative  :boolean;
  accum,
  factor       :real;
  current,                  (* Pointer to processed character *)
  exponent,
  magnitude,
  temp         :integer;
  lookahead,
  ch           :char;

  procedure getlookahead;
    (* Reads the lookahead character *)
 
  begin
    if (current+1)>length(instring) then
      lookahead := chr(0)
    else
      lookahead := instring[current+1];
  end; (* getlookahead *)
 
  function nextchar:char;
    (* Returns next character to process *)
 
  begin
    nextchar := lookahead;
    if lookahead<>chr(0) then
    begin
      current := current+1;
      getlookahead;
    end;
  end; (* nextchar *)
 
begin (* str_real *)
  mantnegative := false;
  expnegative := false;
  inputresult := false;
 
  accum := 0;
  exponent := 0;
  str_real := 0;        (* Proper value in case of aborting error *)
 
  (* Get rid of preceeding spaces *)
  if length(instring)>0 then
    temp := scan(length(instring),<>' ',instring[1])
  else
    exit(str_real);     (* No string is wrong *)
  if temp=length(instring) then  (* Only spaces *)
    exit(str_real);
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  if temp<>0 then       (* Cut off spaces *)
    instring := copy(instring,temp+1,length(instring)-temp);
 
  uppercase(instring,instring);  (* Get rid of 'e' *)
  current := 0;         (* Processing pointer *)
  getlookahead;
  mode := started;
 
  while lookahead in ['+','-'] do
  begin
    ch := nextchar;
    if ch='-' then
      mantnegative := not mantnegative;
  end;
 
  while lookahead in ['0'..'9'] do
  begin
    ch := nextchar;
    accum := accum*10+ord(ch)-48;
    inputresult := true;
  end; (* while *)
 
  (* End of integer mantissa part. See what follows *)
  case lookahead of
    '.' : mode := lookfrac;     (* Look for fractions next *)
    'E' : mode := lookexp;      (* Look for exponent *)
  end; (* case *)
  (* Remove the character (if there is any) *)
  if lookahead<>chr(0) then
    ch := nextchar;
 
  if mode=lookfrac then
  begin
    factor := 1;
    while lookahead in ['0'..'9'] do
    begin
      ch := nextchar;
      factor := factor/10;
      accum := accum+factor*(ord(ch)-48);
      inputresult := true;
    end; (* while *)
   
    (* Prepare for exponent following fraction *)
    if lookahead='E' then
    begin
      mode := lookexp;
      ch := nextchar;
    end;
  end;
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  if mode=lookexp then
  begin
    while lookahead in ['+','-'] do
    begin
      ch := nextchar;
      if ch='-' then
        expnegative := not expnegative;
    end; (* while *)
   
    while lookahead in ['0'..'9'] do
    begin
      ch := nextchar;
      exponent := exponent*10+ord(ch)-48;
    end; (* while *)
   
    if expnegative then
      exponent := -exponent;
  end; (* if *)
 
  (* Calculate result if possible *)
  if inputresult then
  begin
    (* Rangecheck exponent for overflow before multiplying with mantissa.
       Not necessary if accum=0. *)
    if accum<>0 then
    begin
      magnitude := round(log(accum));
      (* Ranges depending on mantissa *)
      if magnitude+exponent>127 then
        exponent := 127-magnitude;
      if magnitude+exponent<-127 then
        exponent := -127-magnitude;
      (* Independent ranges *)
      if exponent>127 then
        exponent := 127;
      if exponent<-127 then
        exponent := -127;
      if mantnegative then
        accum := -accum;
      str_real := accum*pwroften(exponent);
    end
    else
      str_real := 0;
  end; (* if *)
end; (* str_real *)

function valid_real;
  (* Reads reals with validation *)

var
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  temp:string;

begin
  valid_string(temp,size,valider);
  valid_real := str_real(temp);
end; (* valid_real *)

function readreal;
  (* Reads reals *)

begin
  readreal := validreal(0,['-','+','.','E','e','0'..'9']);
end; (* readreal *)

function goodinput;
  (* Returns true if last input was valid *)

begin
  goodinput := inputresult;
end; (* goodinput *)

function abortinput;
  (* Returns true if last input was aborted *)
 
begin
  abortinput := abortresult;
end; (* abortinput *)

begin (* extrascreen *)
  inputresult := true;
  abortresult := false;
  digit := ['0'..'9'];
  numeric := digit+['-','+','.','E','e'];
  ualpha := ['A'..'Z'];
  terminator := [chr(13),chr(138),chr(139)];    (* CR, UP and DOWN *)
  abortkeys := [];
end.
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Disk 96. Contents of file EXTRAASM.TEXT

;--------------------------------------
;
;      Support for unit EXTRASCREEN
;      ============================
; Bscan and Kscan comes from SCANNERS. Their function is identical.
;
; A-DATA 860114
;

EMPTY    .EQU 2D9EH     ;Empty bit mask
FULL     .EQU 2DA0H     ;Full bit mask
HEXFF    .EQU 40B8H     ;0FFH in the PME ROM

BUFPOINT .EQU 288AH     ;Pointer to keyboard buffer
BUFFLAG  .EQU 28A2H     ;Buffer mode flag
BUFGIVE  .EQU 28A4H     ;Buffer store pointer
BUFTAKE  .EQU 28A6H     ;Buffer fetch pointer
BUFEND   .EQU 31        ;Last index in key buffer

VDPWA    .EQU 8C02H
VDPRD    .EQU 8800H

SCR80    .EQU 2000H     ;80 col screen address
SCR80END .EQU 2780H     ;80 col screen end

SP       .EQU 10
LINK     .EQU 11

VDPR1    .EQU 2811H     ;Pascals copy of VDP R1
VDPCOPY  .EQU 83D4H     ;SCAN's expected VDP R1 copy location
SAVE1    .EQU 83C6H     ;Address to area that has to be saved

SCAN     .EQU 000EH     ;Address of monitor scan routine

         .ASECT
         .ORG 8374H
KEYBOARD .BYTE
KEYVALUE .BYTE
         .BLOCK 6
GPLST    .BYTE
         .PSECT
        
PASCALWS .EQU 8380H
GPLWS    .EQU 83E0H

;-------------
;
; function kscan(keyboard:integer):integer;
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;
; Returns the keycode of the currently pressed key.
; If no key was pressed, returns -1.
; Also clears the keyboard buffer
;

         .RELFUNC KSCAN,1
        
         MOV  *SP+,R0           ;Load selected keyboard value
         MOVB @KEYBOARD,R1      ;Save keyboard configuration
         MOVB @PASCALWS+1,@KEYBOARD
        
         LWPI SCANWS            ;Save some of the RAM PAD
         LI   R0,SAVE1
         MOV  *R0+,R1
         MOV  *R0+,R2
         MOV  *R0,R3
         LI   R0,VDPCOPY
         MOV  *R0+,R4
         MOV  *R0+,R5
         MOV  *R0,R6
        
         MOVB @VDPR1,@VDPCOPY   ;Pascals copy of VDP R1
         LWPI GPLWS
         BL   @SCAN             ;Do the scanning
         LWPI SCANWS

         LI   R0,SAVE1          ;Restore saved values
         MOV  R1,*R0+
         MOV  R2,*R0+
         MOV  R3,*R0
         LI   R0,VDPCOPY
         MOV  R4,*R0+
         MOV  R5,*R0+
         MOV  R6,*R0

         LWPI PASCALWS
         CLR  R0
         MOVB @KEYVALUE,R0      ;Fetch detected key value
         CB   R0,@HEXFF         ;Check if no key was pressed
         JNE  KEY_DOWN
         SETO R0                ;If not, return -1
KEY_DOWN SWPB R0                ;Full word
         MOV  R0,*SP
         SZC  @FULL,@BUFFLAG    ;Set buffer flag to empty
         SOC  @EMPTY,@BUFFLAG
         MOV  @BUFTAKE,@BUFGIVE
         MOVB R1,@KEYBOARD      ;Restore configuration
         B    *LINK
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SCANWS   .BLOCK 32

;--------------
;
; function bscan:integer;
;
; Returns the code of the next character in the keyboard buffer.
; Returns -1 if the buffer is empty.
; Also removes eventually read character from the buffer.
;
;

         .RELFUNC BSCAN
        
         MOV  @BUFFLAG,R0       ;Anything in the buffer?
         COC  @EMPTY,R0
         JEQ  IS_EMPTY

         MOV  @BUFTAKE,R1       ;Calculate address in buffer
         MOV  R1,R2
         A    @BUFPOINT,R2
         SWPB R2                ;Write to VDP
         MOVB R2,@VDPWA
         SWPB R2
         MOVB R2,@VDPWA

         INC  R1                ;pointer := (pointer+1) mod 32;
         ANDI R1,BUFEND
         MOV  R1,@BUFTAKE

         C    R1,@BUFGIVE       ;Is buffer empty now?
         JNE  SOME_LEFT
         SOC  @EMPTY,R0         ;Set flag to empty
SOMELEFT SZC  @FULL,R0          ;Always set flag to not full
         MOV  R0,@BUFFLAG
         CLR  *SP
         MOVB @VDPRD,@1(SP)     ;Fetch data from buffer
         B    *LINK

IS_EMPTY SETO *SP
         B    *LINK
        
        
;--------------
;
; Getlast returns the last character read from the buffer.
; Can be used for testing if ENTER or something else terminated input.
;
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         .RELFUNC GETLAST
        
         MOV  @BUFTAKE,R1       ;Points to next character to fetch
         DEC  R1                ;Hence, back one
         ANDI R1,BUFEND
         A    @BUFPOINT,R1
        
         SWPB R1
         MOVB R1,@VDPWA
         SWPB R1
         MOVB R1,@VDPWA
        
         JMP  $+2       ;Takes time
         MOVB @VDPRD,R1
         SRL  R1,8
         MOV  R1,*SP
         B    *LINK
        
;--------------
;
; procedure horchar(x,y,length:integer; ch:char);
; Same as HCHAR in BASIC.
;

         .RELPROC HORCHAR,4
        
         MOV  *SP+,R0   ;Character
         SWPB R0
         MOV  *SP+,R1   ;Length
         JNE  CONT
         AI   SP,4
         B    *LINK     ;Leave if no chars
        
CONT     MOV  *SP+,R2
         LI   R4,80
         MPY  R4,R2
         A    *SP+,R3
         AI   R3,SCR80  ;R3 := y*80+x+screenbase
        
CHARLOOP MOVB R0,*R3+
         CI   R3,SCR80END       ;Out of screen?
         JL   ONSCREEN
         LI   R3,SCR80
ONSCREEN DEC  R1        ;Byte count
         JNE  CHARLOOP
        
         MOV  LINK,R0
         BL   @47D2H    ;Show current window
         B    *R0
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;---------------
;
; procedure verchar(x,y,length:integer; ch:char);
; Same as VCHAR in BASIC.
;

         .RELPROC VERCHAR,4
        
         MOV  *SP+,R0   ;Character
         SWPB R0
         MOV  *SP+,R1   ;Length
         JNE  CONT
         AI   SP,4
         B    *LINK

CONT     MOV  *SP+,R2   ;Y
         LI   R4,80
         MPY  R4,R2
         A    *SP+,R3
         AI   R3,SCR80  ;R3 := y*80+x+screenbase
        
CHARLOOP MOVB R0,*R3
         AI   R3,80     ;Calculate next screen position
         CI   R3,SCR80END       ;Check if on screen
         JL   ONSCREEN
         AI   R3,-1919
         CI   R3,SCR80+80
         JL   ONSCREEN
         LI   R3,SCR80
ONSCREEN DEC  R1
         JNE  CHARLOOP

         MOV  LINK,R0
         BL   @47D2H    ;Show current window
         B    *R0

         .END
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Disk 96. Contents of file ERRORASM.TEXT

;--------------------------
;
; Support for error message unit.
; Putmessage places message on screen.
; Restore removes all messages.
;
; A-DATA 851205
;

;-----------------
; Errws
;
; R0  Temp
; R1  Message pointer
; R2  Last index in message
; R3  Current line position
; R4  Text positions on line
; R5  Current frame code
; R6  Counter
; R7  VDP position
; R8  Temp for multiply
; R9  Temp
; R10 Stack pointer
; R11 Return linkage
; R12 Next word length
; R13 Local string pointer for space scanning
; R14 height-1
; R15
;
;-----------------

VDPWD    .EQU 8C00H
VDPWA    .EQU 8C02H

WIDTH    .EQU 2CC6H     ;P-system screen width
HEIGHT   .EQU 2CC8H     ;P-system screen height

SP       .EQU 10
LINK     .EQU 11

LINE     .EQU 2         ;SP offsets for arguments
COL      .EQU 4
ROW      .EQU 6
FRAME    .EQU 8

PASCALWS .EQU 8380H
SCRBASE  .EQU 0800H     ;Screen image table
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         .RELPROC PUTMESSAGE,5
        
         LWPI ERRWS
         MOV  @PASCALWS+20,SP   ;Copy SP
        
         MOV  @ROW(SP),R0       ;Check row, col and line for negative values
         JGT  ROWPOS
         CLR  @ROW(SP)
ROWPOS   MOV  @COL(SP),R0
         JGT  COLPOS
         CLR  @COL(SP)
COLPOS   LI   R0,3
         C    @LINE(SP),R0
         JGT  LINEBIG
         MOV  R0,@LINE(SP)
        
LINEBIG  MOV  @HEIGHT,R0        ;if row>height-3 then row := height-3
         MOV  R0,R14
         DEC  R14               ;height-1
         AI   R0,-3
         C    @ROW(SP),R0
         JLE  COLCHECK
         MOV  R0,@ROW(SP)

COLCHECK MOV  @WIDTH,R0         ;if col>width-3 then col := width-3
         AI   R0,-3
         C    @COL(SP),R0
         JLE  LINECHECK
         MOV  R0,@COL(SP)

LINECHECK
         MOV  @COL(SP),R0       ;if col+line>width then line := width-col
         MOV  @LINE(SP),R4
         A    R4,R0
         C    R0,@WIDTH
         JLE  LINEOK
         MOV  @WIDTH,R4
         S    @COL(SP),R4
    
LINEOK   DECT R4                ;tline := line-2
        
         MOV  *SP,R1    ;Message pointer
         MOVB *R1,R2    ;Message length
         SRL  R2,8
        
         MOV  @HEIGHT,R8
         DECT R8
         S    @ROW(SP),R8
         MPY  R4,R8     ;R9 := (height-2-row)*tline
         C    R9,R2     ;Keep the smallest
         JHE  NOACT
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         MOV  R9,R2
NOACT    A    R1,R2     ;Convert to pointer to last char in string
        
         MOV  @ROW(SP),R8
         MPY  @WIDTH,R8
         MOV  R9,R7
         A    @COL(SP),R7       ;VDP pos := row*width+col
         AI   R7,SCRBASE
         BL   @MOVVDPA
        
         MOV  @FRAME(SP),R5
         MOVB @ERRWS+11,@VDPWD  ;Upper left corner
         BL   @DRAWLINE         ;Horizontal line
         MOV  @FRAME(SP),R5
         AI   R5,5
         MOVB @ERRWS+11,@VDPWD  ;Upper right corner
        
         MOV  @FRAME(SP),R5
         INC  R5        ;Vertical line

         A    @WIDTH,R7         ;New line
         BL   @MOVVDPA
         INC  @ROW(SP)  ;Count rows for screen end detection
         CLR  R3        ;Current := 0
         MOVB @ERRWS+11,@VDPWD  ;Beginning vertical line
        
WHILE    SETO R0
         CLR  R12       ;Length := 0
         MOV  R1,R13    ;Localpoint := messagepoint
WHILE1   C    R13,R2    ;if localpoint>=lastindex then at end of string
         JHE  WHILE2
         INC  R13       ;Check next char
         CB   *R13,@SPACE
         JEQ  ISSPACE
         INC  R12       ;Increase length
         CLR  R0
         JMP  WHILE1
ISSPACE  MOV  R0,R0     ;If the space comes first, then it counts
         JEQ  WHILE2
         INC  R12
         JMP  WHILE1
        
WHILE2  
         MOV  R12,R12   ;if length=0 then no more text
         JEQ  LASTLINE
         C    R12,R4    ;if length<=tline, then word fits on one line
         JLE  WRAP
         MOV  R3,R3     ;Long word. See if at beginning of line already
         JEQ  NEXTLONG  ;If not, wrap
         MOV  R4,R0     ;Calculate number of positions to fill on current line
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         S    R3,R0
         BL   @WRAPPER
        
NEXTLONG MOV  R4,R6     ;Write full line with part of long word
LONGLOOP INC  R1
         MOVB *R1,@VDPWD        ;Next character
         DEC  R6
         JNE  LONGLOOP
         BL   @NEWROW   ;Move to next row
         S    R4,R12    ;Decrease remaining word length
         JEQ  LONGEND   ;If complete end of this word
         C    R12,R4
         JLE  NORMAL
         JMP  NEXTLONG
LONGEND  INC  R1
         JMP  WHILE
        
WRAP     MOV  R4,R0     ;if length>(tline-current) then wrap
         S    R3,R0
         C    R12,R0
         JLE  NORMAL    ;Short word, wrapping not needed
         BL   @WRAPPER  ;Fill end of line with spaces, start next line
        
NORMAL   MOV  R12,R6    ;Write length character from string
NORMPRINT
         INC  R1
         MOVB *R1,@VDPWD
         DEC  R6
         JNE  NORMPRINT
        
         A    R12,R3    ;Current := current+length
         INC  R1        ;Pass space in string
         C    R3,R4     ;Space not written at end of line
         JHE  WHILE     ;Next word
         MOVB @SPACE,@VDPWD
         INC  R3        ;Current := current+1
         JMP  WHILE
        
LASTLINE MOV  R4,R6     ;Calculate number of locations to fill on last line
         S    R3,R6
         JEQ  ENDBLANK  ;None?
BLANKS   MOVB @SPACE,@VDPWD
         DEC  R6
         JNE  BLANKS
        
ENDBLANK MOVB @ERRWS+11,@VDPWD  ;Ending vertical line
        
BOTTOM   A    @WIDTH,R7
         BL   @MOVVDPA
         MOV  @FRAME(SP),R5     ;Lower left corner
         INCT R5
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         MOVB @ERRWS+11,@VDPWD
         BL   @DRAWLINE         ;Horizontal line
         MOV  @FRAME(SP),R5
         AI   R5,4
         MOVB @ERRWS+11,@VDPWD  ;Lower right corner

         LWPI PASCALWS          ;Back to pascal host
         AI   SP,10
         B    *LINK

MOVVDPA  MOVB @ERRWS+15,@VDPWA
         ORI  R7,4000H
         MOVB R7,@VDPWA
         B    *LINK
        
        
DRAWLINE
         MOV  R4,R6
         JEQ  NODRAW
         MOV  @FRAME(SP),R5
         AI   R5,3
         SWPB R5
DRAW     MOVB R5,@VDPWD
         DEC  R6
         JNE  DRAW
NODRAW   B    *LINK

NEWROW   MOV  LINK,R0
         MOVB @ERRWS+11,@VDPWD  ;vertical line
         INC  @ROW(SP)  ;Check if outside screen soon
         C    @ROW(SP),R14
         JHE  BOTTOM    ;if so, draw the bottom line
         A    @WIDTH,R7
         BL   @MOVVDPA
         MOVB @ERRWS+11,@VDPWD  ;Beginning vertical line
         CLR  R3        ;Current := 0
         B    *R0
        
        
WRAPPER  MOV  LINK,R6   ;Fills end of line when word doesn't fit
         MOV  R0,R0     ;Number of bytes to fill on current line
         JEQ  OUTFILL
         JLT  OUTFILL
FILLING  MOVB @SPACE,@VDPWD
         DEC  R0
         JGT  FILLING

OUTFILL  BL   @NEWROW   ;Current line filled, move to next
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         B    *R6

ERRWS    .BLOCK 32
SPACE    .BYTE " "
         .ALIGN 2

         .RELPROC RESTORE
        
         MOV  LINK,R0
         BL   @47D2H    ;Call PME screen window routine
         B    *R0
        
         .END
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Disk 96. Contents of file ERRORTEST.TEXT

program errortest;
  (* Error message example   A-DATA 860212 *)

uses
  showerrors,
  support;

var
  i    :integer;
  frame:integer;

procedure fill1;

var i:integer;

begin
  for i := 1 to 24 do
    writeln('Message demonstration in text mode');
end;

procedure fill2;

var
  i:integer;

begin
  for i := 1 to 24 do
    writeln('Message demonstration in graphics mode');
end;

procedure messages;

begin
  errormessage(0,0,20,'This is the first message in this test.');
  errormessage(15,20,20,concat
    ('These messages will be shown for about 20 seconds. When that time has ',
    'passed, they will be erased'));
  errormessage(3,7,15,'This is the last message here.');
end; (* messages *)

   

begin (* main *)
  frame := 140;
  initerror(frame);
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  (* Text mode *)
  fill1;
  messages;
  for i := 1 to 20000 do;
  errorrestore;
  for i := 1 to 2000 do;
 
 
  (* graphics mode *)
  set_screen(2);
  fill2;
  messages;
  for i := 1 to 20000 do;
  errorrestore;
  for i := 1 to 2000 do;
 
  set_screen(1);
end.
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Disk 96. Contents of file EXTRATEST.TEXT

program extratest;
  (* Demonstration of capabilities provided by unit extrascreen.
     A-DATA 870304 *)

uses
  extrascreen;

var
  xpos,
  ypos,
  i :integer;
  x :real;

begin
  (* The structure used in this program, without procedures and functions,
     is not recommended for serious programming. This is only a demonstration
     program, not intended for further expansion or modification. *)

  write(chr(12));
  writeln('Press any key to stop');
 
  gotoxy(0,10);
  i := 0;
  repeat
    i := i+1;
    write('Demonstration line ',i);
    newline(0,79,10,23);
  until bufscan<>-1;
  (* Keyscan could have been used, if buffering wasn't desired. *)
 
  writeln;
  writeln;
  write('Enter an integer ');
  i := readint;
  writeln;
  writeln('You entered ',i);
  writeln;
 
  write('Enter a real ');
  x := readreal;
  writeln;
  writeln('You entered ',x);
  writeln;
 
  writeln('Enter a real, but with only some');
  writeln('digits allowed.');
  x := validread(6,digit-['8','9']);
  writeln;
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  writeln('You entered ',x);
  (* Validint and validstring are used in similar manners *)
 
  writeln('Last key accepted is chr(',ord(lastchar),')');
  if goodinput then
    writeln('Last input was OK')
  else
    writeln('Last input was wrong');
 
  writeln;
  writeln;
  findxy(xpos,ypos);
  writeln('Current write position is ',xpos,',',ypos);
 
  writeln;
  writeln;
  hchar(0,0,400,'#');
  vchar(20,0,10,'*');
  writeln('Character at 3,20 is ',getchar(3,20));
end. (* extratest *)
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Disk 96. Contents of file ERRORINFO.TEXT

(5525�0(66$*(6

7KH�QDPH�RI�WKLV�XQLW�LV�SHUKDSV�QRW�WKH�EHVW��7KH�XQLW�PLJKW�EH�XVHG�IRU�DQ\�NLQG�RI�PHVVDJHV��%XW�VLQFH
LW
V�VR�HDV\�WR�UHPRYH�WKH�PHVVDJH�ZLQGRZV�LW�FUHDWHV��LW
V�HVSHFLDOO\�KDQG\�IRU�HUURU�PHVVDJHV��,I��IRU
H[DPSOH��VRPH�HUURU�RFFXUV�ZKHQ�WKH�VFUHHQ�LV�VHW�XS�LQ�VRPH�IDQF\�ZD\��WKH�PHVVDJH�FDQ�EH�VKRZQ�DQG
WKHQ�UHPRYHG�ZLWKRXW�GLVWXUELQJ�WKH�RULJLQDO�GLVSOD\�

(55257(67�&2'(�GHPRQVWUDWHV�WKH�XVH�RI�WKHVH�IXQFWLRQV��1RWH�WKDW�(55257(67�&2'(�H[SHFWV�WR
ILQG�WKH�XQLW�6+2:(55256�LQ�6<67(0�/,%5$5<��,I�WKH�XQLW�LVQ
W�SUHVHQW��(55257(67�ZLOO�UHIXVH
WR�ZRUN��7KH�6<67(0�/,%5$5<�ILOH�\RX�UHFHLYHG�ZLWK�WKLV�SDFNDJH�FRQWDLQV�6+2:(55256�

(55257(67�7(;7� LV� WKH� VRXUFH� RI� WKH� WHVW� SURJUDP�� (55253$6�7(;7� DOVR� FRQWDLQV� VKRUW
LQVWUXFWLRQV�

,QLWHUURU�PXVW� EH� FDOOHG�EHIRUH�XVH�RI� HUURUPHVVDJH��7KH�QXPEHU�JLYHQ� WR� LQLWHUURU�GHVLJQDWHV� WKH
FKDUDFWHU�FRGH�RI�WKH�ILUVW�RI�WKH�VL[�FKDUDFWHUV�XVHG�WR�GHILQH�WKH�SDWWHUQV�WKDW�EXLOGV�WKH�IUDPH�DURXQG
D�ZLQGRZ��$OO�WKH�VL[�FKDUDFWHUV�PXVW�EHORQJ�WR�WKH�VDPH�FRORU�JURXS��,I�\RX�IDLO�WR�REH\�WKLV�UXOH��LQLWHUURU
ZLOO� FKDQJH� WKH� YDOXH� IRU� \RX�� 7KLV� LV� RI� QR� LPSRUWDQFH� DV� ORQJ� DV� \RX� XVH� WKH� WH[W� PRGH�� EXW
6+2:(55256�ZRUNV�LQ�JUDSKLFV�PRGH�DV�ZHOO��7KLV�GHWDLO�PDNHV�VXUH�WKDW�WKH�HQWLUH�IUDPH�KDV�WKH
VDPH�FRORU�

(UURUPHVVDJH�DFFHSWV�PHVVDJHV�XS�WR�����FKDUDFWHUV�ORQJ��7KH�OHQJWK�RI�HDFK�URZ�LQ�WKH�ZLQGRZ�VKRXOG
EH�JLYHQ�ZKHQ�WKH�SURFHGXUH�LV�FDOOHG��1RWH�WKDW�WZR�SRVLWLRQV�DUH�XVHG�E\�WKH�IUDPH��+HQFH��LI�WKH�OHQJWK
LV�JLYHQ�DV�WHQ��HLJKW�ZULWHDEOH�SRVLWLRQV�UHPDLQV�RQ�HDFK�URZ�

(UURUPHVVDJH�KDV�DQ�DXWRPDWLF�ZRUG�ZUDS�IHDWXUH��7KH�OLQH�LV�VSOLW�DW�VSDFHV�RQO\��2QO\�ZRUGV�WRR�ORQJ
WR�ILW�RQ�D�VLQJOH�URZ�DUH�VSOLW�

(UURUUHVWRUH�UHPRYHV�DOO�ZLQGRZV�FXUUHQWO\�RQ�WKH�VFUHHQ��(UURUUHVWRUH�LV�UHDOO\�WKH�URXWLQH�ZKLFK�LV
H[HFXWHG�ZKHQ�\RX�SUHVV��6FUHHQ�/HIW��RU��6FUHHQ�5LJKW���7KH�RQO\�GLIIHUHQFH�LV�WKDW�WKHUH�LV�QR�VLGHZD\V
PRYHPHQW�

7ZR�FRQVHTXHQFHV�RI�WKLV�LV�ILUVW�WKDW�PHVVDJH�ZLQGRZV�PLJKW�EH�HUDVHG�E\�SUHVVLQJ�FCTN 7�RU�FCTN 8
DQG�VHFRQG�WKDW�ZLQGRZV�FDQ�RQO\�EH�RSHQHG�RQ�WKH�YLVLEOH�SDUW�RI�WKH�VFUHHQ��2Q�WKH�RWKHU�KDQG��WKH
ODWWHU�IDFW�PHDQV�WKDW�PHVVDJHV�DUH�DOZD\V�YLVLEOH��QR�PDWWHU�ZKLFK�SDUW�RI�WKH�VFUHHQ�WKDW�LV�FXUUHQWO\
GLVSOD\HG�

$OO�&38�LQWHQVLYH�SDUWV�LQ�XQLW�VKRZHUURUV��L�H��WKH�FUHDWLRQ�RI�D�ZLQGRZ��DUH�LPSOHPHQWHG�LQ�DVVHPEO\
ODQJXDJH��7KH�UHVXOW�LV�WKDW��LQ�VSLWH�RI�DOO�WKH�PDQRXYHUV�UHTXLUHG�WR�DFKLHYH�WKH�ZRUG�ZUDS�IXQFWLRQ��WKH
ZLQGRZ�LV�FUHDWHG�RQ�WKH�VFUHHQ�IDVWHU�WKDQ�WKH�H\H�FDQ�VHH�
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,I�\RX�GHILQH�D�ZLQGRZ�WKDW�GRHVQ
W�ILW�RQ�WKH�VFUHHQ��WKH�VL]H�RI�WKH�ZLQGRZ�LV�DXWRPDWLFDOO\�FKDQJHG��,I
WKH�WH[W�GRHVQ
W�ILW�LQ�WKH�ZLQGRZ��DV�PDQ\�ZRUGV�DV�SRVVLEOH�DUH�VKRZQ�

:LQGRZV�FDQ�EH�FUHDWHG� LQ�ERWK�WH[W�DQG�JUDSKLFV�PRGH��:LWK�RQO\����FKDUDFWHUV�SHU�OLQH��ZLQGRZV
REYLRXVO\�FDQ
W�EH�DV�ELJ�DV�ZKHQ����FROXPQV�DUH�DYDLODEOH��:KLFKHYHU�PRGH�\RX�XVH��VKRZHUURUV�ZLOO
DGDSW�WKH�ZLQGRZ�VL]H�WR�ILW�WKH�OHQJWK�RI�WKH�PHVVDJH�VWULQJ��,QVSHFW�(55257(67�7(;7�IRU�PRUH
GHWDLOV�
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Disk 96. Contents of file EXTRAINFO.TEXT

6&5((1�+$1'/,1*

,QSXW�RI�QXPEHUV�LQ�3DVFDO�LV�E\�WUDGLWLRQ�WURXEOHVRPH��2QH�HUURQHRXV�NH\SUHVV�LV�HQRXJK�WR�FUHDWH�D
UXQ�WLPH�HUURU�

8QLW�H[WUDVFUHHQ�SURYLGHV�D�VROXWLRQ�WR�WKHVH�SUREOHPV��$PRQJ�RWKHU�WKLQJV��LW�FRQWDLQV�URXWLQHV�ZKLFK
DOORZV�LQSXW�RI�QXPEHUV��QR�PDWWHU�ZKLFK�NH\V�DUH�DFFLGHQWDOO\�SUHVVHG�

7KH�GHFODUDWLRQV�RI�WKH�IXQFWLRQV�DUH�IRXQG�LQ�(;75$3$6�7(;7��%HORZ�LV�D�GHVFULSWLRQ�RI�WKHLU�XVH�

.H\VFDQ�FRUUHVSRQGV�WR�&$//�.(<�LQ�%$6,&��7KH�IXQFWLRQ�UHTXLUHV�WKH�NH\ERDUG�PRGH�DV�DQ�DUJXPHQW�
3DVFDO�XVXDOO\�XVHV�QXPEHU�IRXU������EXW�LW
V�SRVVLEOH�WR�XVH�DQ\�QXPEHU�LQ�WKH�UDQJH�������:KHQ�NH\VFDQ
LV�FDOOHG��WKH�NH\ERDUG�LV�VFDQQHG�LQ�WKDW�YHU\�PRPHQW��7KH�FRGH�RI�WKH�SUHVVHG�NH\�LV�UHWXUQHG��RU����LI
QR�NH\�ZDV�SUHVVHG�

(YHQWXDO�SULRU�NH\�SUHVVHV��VWRUHG�LQ�WKH�LQSXW�EXIIHU��DUH�LJQRUHG��7KH�EXIIHU�LV�DOVR�HUDVHG�HYHU\�WLPH
NH\VFDQ�LV�FDOOHG��7KLV�LV�GRQH�WR�DYRLG�SUREOHPV�ZLWK�EXIIHU�RYHUIORZ��LI�RQO\�NH\VFDQ�LV�XVHG�IRU�LQSXW
IRU�D�ORQJ�WLPH��7KHLU�PLJKW�EH�VRPH�FKDUDFWHU�OHIW�LQ�WKH�EXIIHU�DQ\ZD\��LI�VRPH�NH\�ZDV�SUHVVHG�DIWHU�WKH
ODVW�LQYRFDWLRQ�RI�NH\VFDQ��,I�\RX�DUH�DFFHSWLQJ�VRPH�NLQG�RI�LQSXW�ODWHU��XVLQJ�WKH�UHDG�VWDWHPHQW��LW�PLJKW
EH�ZLVH�WR�OHW�D�NH\VFDQ�SUHFHGH�WKH�UHDG�VWDWHPHQW�

7KLV�JLYHV�VRPH�SUREOHPV�ZKHQ�NH\VFDQ�LV�XVHG��EXW�LW
V�VWLOO�QHFHVVDU\�LQ�UHDO�WLPH�DSSOLFDWLRQV�

%XIVFDQ�DOVR�UHDGV�WKH�NH\ERDUG�ZLWKRXW�KDOWLQJ�WKH�SURJUDP��7KH�GLIIHUHQFH�LV�WKDW�EXIVFDQ�LQVSHFWV�WKH
EXIIHU��DQG�DFFHSWV�WKH�ILUVW�FKDUDFWHU�LQ�WKH�EXIIHU��,I�WKHUH�LV�QRQH�����LV�UHWXUQHG�

5HDGLQW�UHDGV�DQ�LQWHJHU��7KH�FXUVRU�LV�SODFHG�DW�WKH�FXUUHQW�VFUHHQ�ORFDWLRQ��ZKLFK�FDQ�EH�FRQWUROOHG�E\
JRWR[\��2QO\�FKDUDFWHUV�QRUPDOO\�DOORZHG�LQ�LQWHJHUV�DUH�DFFHSWHG��(YHQWXDO�HUURQHRXV�GLJLWV�DUH�HUDVHG
DV�XVXDO�ZLWK�WKH�OHIW�DUURZ�

,I�UHDGLQW�FDQ
W�LQWHUSUHW�WKH�HQWHUHG�FKDUDFWHUV�DV�D�YDOLG�QXPEHU��]HUR�����LV�UHWXUQHG��7KLV�RFFXUV�IRU
H[DPSOH�LI�RQO\�D�PLQXV�VLJQ�LV�HQWHUHG��7KLV�LV�OHJDO��VLQFH�WKDW�FKDUDFWHU�LV�DOORZHG�LQ�DQ�LQWHJHU��EXW�LW
VWLOO�GRHVQ
W�JLYH�D�OHJDO�QXPEHU�

5HDGUHDO�LV�WKH�VDPH�DV�UHDGLQW��EXW�IRU�UHDO�QXPEHUV��$OO�NLQGV�RI�UHDOV�DUH�DOORZHG��([SRQHQW�PLJKW�EH
JLYHQ�ZLWK�XSSHU��RU�ORZHU�FDVH�(��-XVW�OLNH�UHDGLQW��UHDGUHDO�UHWXUQV�]HUR�����LI�WKH�HQWHUHG�FKDUDFWHUV
GRHVQ
W�IRUP�D�OHJDO�QXPEHU�

7KH�LQWHUHVWHG�XVHU�PLJKW�ZDQW�WR�NQRZ�WKDW�DOO�LQSXW�LV�SODFHG�LQ�D�VWULQJ��:KHQ�ENTER�LV�SUHVVHG��WKH
VWULQJ� LV� FRQYHUWHG� WR� D� QXPEHU�� 7KH� LQWHUSUHWDWLRQ� RI� IORDWLQJ� SRLQW� QXPEHUV� LV� E\� IDU� WKH�PRVW
FRPSOLFDWHG�URXWLQH�LQ�H[WUDVFUHHQ�����
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9DOLGLQW�ZRUNV�OLNH�UHDGLQW��EXW�JLYHV�\RX�PRUH�RSSRUWXQLWLHV��<RX�PLJKW�VSHFLI\�WKH�PD[LPDO�QXPEHU�RI
FKDUDFWHUV�DOORZHG��DV�ZHOO�DV�ZKLFK�FKDUDFWHUV��7KLV�FRUUHVSRQGV�WR�WKH�$&&(37�6,=(�9$/,'$7(�LQ
;�%$6,&��9DOLGLQW���>
�
��
�
@��UHDGV�LQWHJHUV�ZLWK�D�PD[LPDO�OHQJWK�RI�ILYH�FKDUDFWHUV�DQG�DOORZV�RQO\�WKH
GLJLWV���WR���WR�EH�HQWHUHG��,I�\RX�GRQ
W�ZDQW�WR�OLPLW�WKH�QXPEHU�RI�FKDUDFWHUV��VSHFLI\����]HUR��

,Q�RUGHU�WR�VLPSOLI\�WKH�XVH�RI�WKHVH�URXWLQHV��VRPH�FKDUDFWHU�VHWV�DUH�SUHGHILQHG��9DOLGLQW���GLJLW��UHDGV
DQ�LQWHJHU�ZLWK�XQOLPLWHG�OHQJWK��,W�PLJKW�FRQWDLQ�DQ\�GLJLW��EXW�QRW�
�
�RU�
�
�

9DOLGUHDO� FRUUHVSRQGV� WR�YDOLGLQW�� EXW� UHWXUQV�D� UHDO� YDOXH��7KH� VHW� FDOOHG�QXPHULF� FRQWDLQV�DOO� WKH
FKDUDFWHUV�QRUPDOO\�DOORZHG�LQ�IORDWLQJ�SRLQW�QRWDWLRQ��,I�\RX�ZDQW�WR�UHDG�D�UHDO�QXPEHU�ZKLFK�QRW�LV
DOORZHG�WR�KDYH�DQ\�H[SRQHQW�SDUW��FDOO�YDOLGUHDG���QXPHULF�>
(
�
H
@��

,QVLGH� H[WUDVFUHHQ� UHDGLQW� FDOOV� YDOLGLQW� ZLWK� VXLWDEOH� DUJXPHQWV�� 7KH� VDPH� JRHV� IRU� UHDGUHDO� DQG
YDOLGUHDO�

9DOLGVWULQJ�DOORZV�FRQWUROOHG�HQWU\�RI�VWULQJV��7KH�UHDG�VWULQJ�LV�UHWXUQHG�LQ�UHVXOW��+HUH�WRR��WKH�VL]H
PLJKW�EH�JLYHQ�DV�]HUR�LI�\RX�GRQ
W�ZDQW�DQ\�OLPLW��9DOLGVWULQJ�ILOHQDPH����XDOSKD��UHDGV�D�ILOHQDPH�
ZKLFK�VKRXOG�EH�GHFODUHG�DV�D�VWULQJ��ZLWK�QR�PRUH�WKDQ����FKDUDFWHUV��2QO\�FDSLWDO�OHWWHUV�DUH�DFFHSWHG�

$FWXDOO\�YDOLGVWULQJ� LV� WKH�RQO\�SURFHGXUH� WKDW� LQWHUDFWV�ZLWK� WKH�XVHU� LQ� H[WUDVFUHHQ��9DOLGLQW�DQG
YDOLGUHDO�ERWK�FDOOV�YDOLGVWULQJ�

/DVWFKDU�JLYHV� WKH� ODVW� FKDUDFWHU�DOUHDG\�DFFHSWHG� IURP� WKH� LQSXW� EXIIHU��7KLV�PDNHV� LW�SRVVLEOH� WR
GHWHUPLQH�KRZ�DQ�HQWU\�ZDV�WHUPLQDWHG��7KH�XVH�RI�WKLV�IHDWXUH�LV�H[SODLQHG�EHORZ�

*RRGLQSXW�FDQ�EH�FDOOHG�WR�H[DPLQH�WKH�UHVXOW�RI�DQ�LQSXW��:KHQ�UHDGLQJ�LQWHJHUV�DQG�UHDOV��]HUR�LV
UHWXUQHG�LI�WKH�QXPEHU�LV�LOOHJDO��+HQFH��LW
V�LPSRVVLEOH�WR�GHWHUPLQH�ZKHWKHU�LW�ZDV�]HUR�RU�VRPHWKLQJ
LOOHJDO�WKDW�ZDV�HQWHUHG��*RRGLQSXW�UHWXUQV�IDOVH�LI�VRPHWKLQJ�ZDV�ZURQJ�LQ�WKH�ODVW�HQWU\��RWKHUZLVH�WUXH�

$ERUWLQSXW�UHWXUQV�WUXH�LI�WKH�ODVW�LQSXW�ZDV�LQWHUUXSWHG��1RUPDOO\�IDOVH�LV�UHWXUQHG��7KH�XVH�RI�WKLV
IHDWXUH�LV�H[SODLQHG�EHORZ�

*HWFKDU�ZRUNV�OLNH�*&+$5�LQ�%$6,&��7KH�FKDUDFWHU�LQ�D�FHUWDLQ�SODFH�RQ�WKH�VFUHHQ�LV�UHWXUQHG��1RWH
WKDW�WKH�HQWLUH����FROXPQ�VFUHHQ�LV�UHDG��7KXV�\RX�PLJKW�UHDG�FKDUDFWHUV�WKDW�DUHQ
W�FXUUHQWO\�YLVLEOH�
+RZHYHU��JHWFKDU�FDQ
W�UHDG��JKRVW�FKDUDFWHUV��OLNH�WKH�RQHV�SODFHG�RQ�WKH�VFUHHQ�E\�HUURUPHVVDJH��(YHQ
LI�WKH�RULJLQDO�FKDUDFWHUV�VHHPV�WR�GLVDSSHDU�XQGHU�WKH�PHVVDJH�ZLQGRZ��WKH\�DUH�UHWXUQHG�E\�JHWFKDU�

+FKDU�FRUUHVSRQGV�WR�+&+$5�LQ�%$6,&��7KH�GLIIHUHQFH�LV�WKDW�WKH�QXPEHU�RI�FKDUDFWHUV�PXVW�DOZD\V�EH
JLYHQ��HYHQ�LI�LW
V�RQO\�RQH��)XUWKHU�RQ��D�FKDUDFWHU��QRW�D�FKDUDFWHU�FRGH��LV�JLYHQ�DV�DQ�DUJXPHQW��+FKDU
GUDZV�RQ�WKH�HQWLUH����FROXPQ�VFUHHQ��0HVVDJH�ZLQGRZV�FUHDWHG�E\�HUURUPHVVDJH�DUH�HUDVHG��HYHQ�LI�WKHUH
LV�QR�FRLQFLGHQFH�EHWZHHQ�WKH�ZLQGRZ�DQG�WKH�FKDUDFWHUV�SODFHG�RQ�WKH�VFUHHQ�E\�KFKDU�
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9FKDU�LV�WKH�VDPH�DV�KFKDU��H[FHSW�WKDW�FKDUDFWHUV�DUH�UHSHDWHG�YHUWLFDOO\��QRW�KRUL]RQWDOO\�

1HZOLQH�DOORZV�VFUROOLQJ�RI�SDUWV�RI�WKH�VFUHHQ��$�W\SLFDO�H[DPSOH�LV�D�SURJUDP�WKDW�SULQWV�D�OLVW�ZLWK�VRPH
NLQG�RI�KHDGLQJ�RQ�WKH�VFUHHQ��,I�WKH�HQWLUH�OLVW�FRQWDLQV�PRUH�OLQHV�WKDQ�WKH�VFUHHQ��WKH�KHDGLQJ�LV�ORVW
ZKHQ�WKH�VFUROOLQJ�VWDUWV��7KHQ�QHZOLQH�PLJKW�EH�XVHG�WR�VFUROO�WKH�OLVW�RQO\��1HZOLQH�ZRUNV�ZLWKLQJ�WKH
DUHD� VSHFLILHG� LQ� WKH� DUJXPHQWV�� 7KH� SURJUDP� (;75$7(67�&2'(� XVHV� WKLV� DELOLW\�� /RRN� DW
(;75$7(67�7(;7�IRU�IXUWKHU�GHWDLOV�

)LQG[\�LI�WKH�RSSRVLWH�RI�JRWR[\��1RUPDOO\��LW
V�LPSRVVLEOH�WR�UHWULHYH�WKH�FXUUHQW�ZULWH�SRVLWLRQ��%XW�ILQG[\
UHWXUQV�WKH�SRVLWLRQ��LQ�WKH�VDPH�IRUPDW�DV�LW�VKRXOG�KDYH�EHHQ�JLYHQ�WR�JRWR[\�

,17(55837,1*�,1387

([WUDVFUHHQ�KDV�VRPH�VSHFLDO�FDSDELOLWLHV�IRU�KDQGOLQJ�XQXVXDO�LQSXW�UHTXLUHPHQWV��7ZR�VHWV��WHUPLQDWRU
DQG�DERUWNH\V�� FRQWDLQV� FKDUDFWHUV�ZKLFK� WHUPLQDWHV�RU�DERUWV� WKH� LQSXW��:KHQ�H[WUDVFUHHQ� VWDUWV�
WHUPLQDWRU�LV�ORDGHG�ZLWK�(17(5�DQG�WKH�XS�DQG�GRZQ�DUURZV��$OO�RI�WKHVH�PLJKW�EH�XVHG�WR�LQGLFDWH�WKH
HQG�RI�D�QXPEHU�RU�D�VWULQJ��7KH�IXQFWLRQ�ODVWFKDU�FDQ�EH�FDOOHG�WR�GHWHUPLQH�ZKLFK�NH\�ZDV�DFWXDOO\�XVHG�
+HQFH��\RX�KDYH�WKH�DELOLW\�WR�SHUIRUP�GLIIHUHQW�DFWLRQV�GHSHQGLQJ�XSRQ�WKH�NH\�XVHG�WR�WHUPLQDWH�DQ
HQWU\�

$ERUWNH\V�FRQWDLQV�FKDUDFWHUV�XVHG�WR�LQWHUUXSW�WKH�LQSXW��,I�\RX�ZDQW�VRPH�VSHFLDO�NH\�WR�DOORZ�\RX�WR
JHW�RXW�RI�VRPH�GDWD�HQWU\�VHTXHQFH��WKHQ�\RX�PLJKW�XVH�WKLV�IHDWXUH�WR�DFFRPSOLVK�WKDW��7KH�IXQFWLRQ
DERUWLQSXW� UHWXUQV� WUXH� LI� WKH� HQWU\�ZDV�DERUWHG��:KHQ�H[WUDVFUHHQ� VWDUWV�� WKH� FKDUDFWHU� VHW� FDOOHG
DERUWNH\V�LV�HPSW\��+HQFH��QR�NH\�LV�DEOH�WR�LQWHUUXSW�WKH�LQSXW��%XW�ERWK�DERUWNH\V�DQG�WHUPLQDWRU�DUH
DFFHVVLEOH�RXWVLGH�H[WUDVFUHHQ��<RX�FDQ�GHFLGH�ZKLFK�NH\V�\RX�ZDQW�WR�XVH�IRU�WKH�GLIIHUHQW�SXUSRVHV�

2I�FRXUVH��RQO\�WKH�WHUPLQDWRU�VHW��WRJHWKHU�ZLWK�ODVWFKDU��LV�UHDOO\�QHFHVVDU\�WR�DFFRPSOLVK�WKLV��%XW�E\
VHSDUDWLQJ�WKH�WHUPLQDWLRQ�RI�D�QRUPDO�HQWU\�IRUP�WKH�DERUWLRQ��WKH�SURSHU�UHVSRQVH�IURP�\RXU�SURJUDP
LV�HDVLHU�WR�GHWHFW�

$OO�WRJHWKHU��WKLV�PDNHV�DGYDQFHG��VHHQ�IURP�WKH�SURJUDPPHUV�SRLQW�RI�YLHZ��URXWLQHV��ZKLFK�VHHPV
VLPSOH��IURP�WKH�XVHUV�SRLQW�RI�YLHZ��HDV\�WR�ZULWH��(YHU\WKLQJ�LV�GHVLJQHG�LQ�D�ZD\�WKDW�DOORZV�HDV\�DFFHVV
LI�\RX�GRQ
W�QHHG�WKH�IDQF\�SDUWV��([WUDVFUHHQ�DXWRPDWLFDOO\�LQLWLDWHV�LWV�YDULDEOHV�WR�YDOXHV�GHVLJQHG�IRU
QRUPDO�QHHGV��7KH�H[WUD�FDSDFLW\�LV�WKHUH�ZKHQ�\RX�QHHG�LW�

$V�LV�WKH�FDVH�ZLWK�VKRZHUURUV��FRPSOLFDWHG�WDVNV�DUH�HLWKHU�ZULWWHQ�LQ�DVVHPEO\�ODQJXDJH�RU�HIILFLHQWO\
LPSOHPHQWHG� LQ�3DVFDO��XVLQJ� WKH� VSHFLDO� LQWULQVLFV�SURYLGHG�E\�8&6'�3DVFDO��7KH�H[FHSWLRQ� LV� WKH
LQWHUSUHWDWLRQ�RI�QXPEHUV��EXW�WKLV�GRHVQ
W�PDWWHU��VLQFH�WKH�FRPSXWHU�LV�IDVW�DQ\ZD\��FRPSDUHG�WR�WKH
XVHU�
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Disk 96. Contents of file FORMATTER.TEXT

program dformat;
  (* Disk formatter utility by A-DATA 851228 *)
 
uses
  extrascreen;      (* For readint *)

var
  sdtable:array [1..2] of string;
 
 
 
procedure asmformat(var errcode:integer;
                    drive,tracks,sides,density:integer;
                    var buffer);                external;
  (* Low level formatter procedure *)
 

procedure handle_format;

var
  unitno,
  tracks,
  sides,
  density,
  drive,
  errcode:integer;
  ok     :boolean;
  ch     :char;
 

  procedure format(var errcode:integer;
                   drive,tracks,sides,density:integer);
    (* Higher level formatter *)
   
  type
    buftype = packed array[0..4095] of integer;
 
  var
    buffer:buftype;
   
  begin  (* format *)
    asmformat(errcode,drive,tracks,sides,density,buffer);
  end; (* format *)
 
 
  function sdconv(ch:char; var ok:boolean):integer;
    (* Converts 's' and 'd' to 1 and 2 *)
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  begin
    ok := false;
    case ch of
      'S','s':begin
                sdconv := 1;
                ok := true;
              end;
      'D','d':begin
                sdconv := 2;
                ok := true;
              end;
    end; (* case *)
    if not ok then
      writeln(chr(7),'  ERROR - Response must be S or D');
  end; (* sdconv *)
 
 
  function unit_to_drive(unitno:integer):integer;
 
  begin
    case unitno of
      4 : unit_to_drive := 1;
      5 : unit_to_drive := 2;
      9 : unit_to_drive := 3;
     10 : unit_to_drive := 4;
    end; (* case *)
  end; (* unit_to_drive *)
 
 
  procedure error_report(code:integer);
 
  begin
    case code of
       6 : begin
             writeln(chr(7));
             writeln('  ERROR - Can''t find unit/diskette');
           end;
       7 : begin
             writeln(chr(7));
             writeln('  ERROR - Unable to format');
           end;
      52 : begin
             writeln(chr(7));
             writeln('  ERROR - Diskette write protected');
           end;
    end; (* case *)
  end; (* error_report *)
 
 
  procedure writeinfo(unitno,tracks,newsides,newdensity:integer);
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    (* Creates a disk head on the formatted disk *)
 
  type
    nametype  = packed array[0..9] of char;
    byte      = 0..255;
    dinfotype = packed record
      diskname   :nametype;
      disksize   :integer;
      valider    :packed array[0..3] of char;
      trackonside:byte;
      protection :char;
      sides,
      density    :byte;
      fill1      :packed array[20..55] of char;
      allocation :packed array[0..199] of char;
      headpoint  :packed array[0..127] of integer;
    end; (* dinfotype *)
   
    finfotype = packed record
      filename  :nametype;
      fill1     :integer;
      status,
      maxrecord :byte;
      used      :integer;
      eofoffset,
      recl      :byte;
      sectused  :integer;
      fill2     :packed array[20..27] of char;
      cluster   :packed array[0..227] of char;
      fill3     :packed array[0..255] of char;
    end; (* finfotype *)
   
  var
    diskinfo:dinfotype;
    fileinfo:finfotype;
 
    procedure swapbyte(var x:integer);
      (* Takes a word and swaps the bytes *)
   
    type
      byteword = record
        case boolean of
          true :(addr:integer);
          false:(bytes:packed array[1..2] of byte);
      end;
   
    var
      word :byteword;
      tbyte:byte;
     
    begin (* swapbyte *)
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      with word do
      begin
        addr := x;
        tbyte := bytes[1];
        bytes[1] := bytes[2];
        bytes[2] := tbyte;
        x := addr;
      end; (* with *)
    end; (* swapbyte *)
   
     
  begin (* writeinfo *)
    with diskinfo do
    begin
      diskname := 'PASCAL    ';
      disksize := tracks*newsides*9*newdensity;
      valider  := ' DSK';
      valider[0] := chr(9*newdensity);
      trackonside := tracks;
      protection  := ' ';
      density     := newdensity;
      sides       := newsides;
      fillchar(fill1,sizeof(fill1),chr(0));
      fillchar(allocation,sizeof(allocation),chr(255));
      fillchar(headpoint,sizeof(headpoint),chr(0));
      headpoint[0] := 2;
    end; (* with *)
    unitwrite(unitno,diskinfo,512,0);
     
    with fileinfo do
    begin
      filename := 'PASCAL    ';
      fill1    := 0;
      maxrecord := 2;
      status    := 0;   (* Display/Fixed *)
      used      := diskinfo.disksize-3;
      recl      := 128;
      eofoffset := 0;
      sectused  := maxrecord*used;
      swapbyte(sectused);
      fillchar(fill2,sizeof(fill2),chr(0));
      fillchar(cluster,sizeof(cluster),chr(0));
      cluster[0] := chr(3);
      cluster[1] := chr(((used-1) mod 16)*16);
      cluster[2] := chr((used-1) div 16);
      fillchar(fill3,sizeof(fill3),chr(0));
    end; (* with *)
    unitwrite(unitno,fileinfo,512,1);
  end; (* writeinfo *)
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begin (* handle_format *)
  repeat
    page(output);
    writeln('D I S K  F O R M A T  U T I L I T Y');
    gotoxy(30,1);
    writeln('A-DATA 85');
   
    repeat
      writeln;
      writeln('Enter the number of the unit');
      write('holding the diskette (4,5,9,10). ');
      unitno := validint(2,digit);
      writeln;
      ok := unitno in [4,5,9,10];
      if not ok then
        writeln(chr(7),'  ERROR - Unit must be 4,5,9 or 10');
    until ok;
   
    repeat
      writeln;
      writeln('How many tracks do you want');
      write('on a side (normally 40)? ');
      tracks := validint(2,digit);
      writeln;
      ok := tracks in [1..99];
      if not ok then
        writeln(chr(7),'  ERROR - Tracks must be from 1 to 99');
    until ok;
   
    repeat
      writeln;
      writeln('Format diskette as single sided (S)');
      write('or double sided (D)? ');
      read(ch);
      writeln;
      sides := sdconv(ch,ok);
    until ok;
   
    repeat
      writeln;
      writeln('Format diskette as single density (S)');
      write('or double density (D)? ');
      read(ch);
      writeln;
      density := sdconv(ch,ok);
    until ok;
   
    writeln;
    writeln('You have selected:');
    writeln('  Unit number ',unitno);
    writeln('  Tracks per side ',tracks);
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    writeln('  ',sdtable[sides],' sided');
    writeln('  ',sdtable[density],' density');
   
    repeat
      writeln;
      write('Ready to format the disk (Y/N)? ');
      read(ch);
      writeln;
    until ch in ['Y','y','N','n'];
   
    if ch in ['Y','y'] then
    begin
      drive := unit_to_drive(unitno);
      format(errcode,drive,tracks,sides,density);
      error_report(errcode);
      if errcode=0 then
        writeinfo(unitno,tracks,sides,density);
    end;
   
    repeat
      writeln;
      write('Format another disk (Y/N)? ');
      read(ch);
      writeln;
    until ch in ['N','n','Y','y'];
  until ch in ['N','n'];
end; (* handle_format *)

begin (* main *)
  sdtable[1] := 'Single';
  sdtable[2] := 'Double';
  handle_format;
end.
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Disk 96. Contents of file FORMASM.TEXT

         .PAGEHEIGHT 72
         .TITLE "Disk formatter support"
;------------------------
;
; Support for disk formatter
;
; procedure asmformat(var errcode:integer;
;                     drive,tracks,sides,density:integer;
;                     var buffer:buftype);
;
; buftype = packed array[0..4095] of integer; (* for example *)
;
; Uses the subprogram for formatting on the disk controller card. Since the
; default sector interlace used for double density with CorComp cards isn't
; optimal for Pascal, custom interlacing is used in case of the combination
; CorComp - DD is requested.
;
;  A-DATA 870309
;

;--------------------
; Register usage (PASCALWS)
;
; R0  Temp
; R1  Temp
; R2  Temp
; R3
; R4  TI vs. CorComp and DD flag
; R5  Pascal return address
; R6  Error code return pointer
; R7  Buffer pointer
; R8  PME use
; R9  PME
; R10 Stack pointer
; R11 Return link
; R12 CRU base
; R13 PME
; R14 PME
; R15 PME
;

SP       .EQU 10
LINK     .EQU 11

VDPWA    .EQU 8C02H
VDPWD    .EQU 8C00H
VDPRD    .EQU 8800H
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FAC      .EQU 834AH
GPLWS    .EQU 83E0H
PASCALWS .EQU 8380H

DISKCRU  .EQU 1100H
PCODECRU .EQU 1F00H

VDPBUF   .EQU 0E00H
BUFSIZE  .EQU 2000H

CUSTFLAG .EQU 400BH     ;Custom interlacing flag
INTERLACE .EQU 8338H    ;Custom interlacing data buffer

         .PROC ASMFORMAT,6
        
         MOV  LINK,R5
         LI   R0,FAC    ;Save FAC
         LI   R1,FACSAVE
         LI   R2,8
         BL   @MOVIT
        
         LI   R0,GPLWS
         LI   R1,GPLSAVE
         LI   R2,32
         BL   @MOVIT
        
         MOV  *SP+,R7   ;Buffer pointer
        
         STWP R1
         INC  R1        ;Pointer to R0(low byte)
         MOV  *SP+,R0   ;Density
         MOVB *R1,@FAC+6
         MOV  *SP+,R0   ;Sides
         MOVB *R1,@FAC+7
         MOV  *SP+,R0   ;Tracks
         MOVB *R1,@FAC+3
         MOV  *SP+,R0   ;Drive
         MOVB *R1,@FAC+2
        
         MOV  *SP+,R6   ;Error code pointer
        
         LI   R0,VDPBUF
         MOV  R0,@FAC+4 ;VDP buffer pointer
         SWPB R0        ;Save VDP buffer
         MOVB R0,@VDPWA
         SWPB R0
         MOVB R0,@VDPWA
         MOV  R7,R1     ;Buffer pointer
         LI   R2,BUFSIZE
VDPLOP1  MOVB @VDPRD,*R1+
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         DEC  R2
         JNE  VDPLOP1
        
         MOV  R12,@CRUSAVE
         LI   R12,PCODECRU
         SBZ  0         ;Disable p-code
         LI   R12,DISKCRU
         SBO  0         ;Enable disk controller
        
         CLR  R4        ;Assume TI card
         CB   @4000H,@VALIDDSR  ;Disk controller present?
         JNE  UNABLE
        
         LI   R2,8      ;See if it's a CorComp card
         MOV  @400AH,R1
CCLOOP   MOV  *R1,R1    ;Find 9th subprogram
         DEC  R2
         JNE  CCLOOP
         AI   R1,5      ;Point to text
         LI   R0,MGRTXT ;Compare with 'MGR'
         LI   R2,3
CHKLOOP  CB   *R0+,*R1+
         JNE  NOTCC     ;Can't be CorComp
         DEC  R2
         JNE  CHKLOOP
        
         SETO R4        ;Yes, it's a CorComp controller
         CB   @H02,@FAC+6       ;Double density?
         JEQ  DOUBLE
         INV  R4        ;Reset flag, since custom interlacing is used only if
;                        formatting in DD.
DOUBLE   MOV  R4,R4
         JEQ  NOTCC     ;Use custom interlacing?
        
         SBO  11        ;Set custom bit in disk controller RAM
         MOVB @CUSTFLAG,R0
         ANDI R0,0F000H
         ORI  R0,1000H
         MOVB R0,@CUSTFLAG
         SBZ  11
        
         LI   R0,INTERLACE      ;Save interlace buffer
         LI   R1,INTSAVE
         LI   R2,18
         BL   @MOVIT

         LI   R0,INTDATA        ;Load interlace buffer
         LI   R1,INTERLACE
         LI   R2,18
         BL   @MOVIT
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NOTCC    MOV  @400AH,R2 ;Subprogram link
         JEQ  UNABLE
SEARCH   C    @4(R2),@FORMPGM   ;Formatter found?
         JEQ  DOFORM
         MOV  *R2,R2    ;Next subprogram
         JNE  SEARCH

UNABLE   LI   R0,7      ;Error code - unable to format
         MOV  R0,*R6    ;Return error code
         JMP  LEAVE
        
DOFORM
         MOV  @2(R2),@GPLWS+2   ;Address of formatter in GPLWS(R1)
         LWPI GPLWS
         LI   R12,DISKCRU
         LI   R15,VDPWA
         BL   *R1       ;Run formatter
         NOP
         LWPI PASCALWS
         CLR  *R6       ;Return error code
         MOVB @FAC+6,@1(R6)
        
LEAVE    MOV  R4,R4     ;Custom interlacing used?
         JEQ  NOTCC2
        
         LI   R0,INTSAVE        ;Reload interlace buffer
         LI   R1,INTERLACE
         LI   R2,18
         BL   @MOVIT
        
         SBO  11        ;Reset custom control bit
         MOVB @CUSTFLAG,R0
         ANDI R0,0E000H
         MOVB R0,@CUSTFLAG
         SBZ  11
        
NOTCC2   SBZ  0         ;Disable disk controller
         LI   R12,PCODECRU
         SBO  0         ;Enable p-code
        
         LI   R0,VDPBUF+4000H   ;Restore VDP RAM buffer
         SWPB R0
         MOVB R0,@VDPWA
         SWPB R0
         MOVB R0,@VDPWA
         MOV  R7,R1
         LI   R2,BUFSIZE
VDPLOP2  MOVB *R1+,@VDPWD
         DEC  R2
         JNE  VDPLOP2
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         LI   R0,FACSAVE        ;Restore FAC
         LI   R1,FAC
         LI   R2,8
         BL   @MOVIT
        
         LI   R0,GPLSAVE        ;Restore GPLWS
         LI   R1,GPLWS
         LI   R2,32
         BL   @MOVIT
        
         MOV  @CRUSAVE,R12
         B    *R5       ;Saved return address
        
MOVIT    MOV  *R0+,*R1+
         DECT R2
         JNE  MOVIT
         B    *LINK
        
FACSAVE  .BLOCK 8       ;FAC save area
GPLSAVE  .BLOCK 32      ;GPLWS save area
INTSAVE  .BLOCK 18      ;Save area for custom interlacing buffer
CRUSAVE  .WORD  0
FORMPGM  .WORD  0111H   ;Formatter subprogram
INTDATA  .BYTE  0,2,4,6,8,10,12,14,16   ;Custom interlacing scheme
         .BYTE  1,3,5,7,9,11,13,15,17
MGRTXT   .ASCII "MGR"
H02      .BYTE  2
VALIDDSR .BYTE  0AAH
         .ALIGN 2
         .END
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Disk 96. Contents of file FILEPRINT.TEXT

program fileprinter;
  (* Prints text files on the printer. Any number of files can be specified.
     They are printed in succession, with a form feed between each.
     The program uses the fastio package for reading text files.
     A combination of conventional writeln and unitwrite is used for printer
     output.
    
     A-DATA 871113 *)

uses
  realtime,
  misc,
  epsoncodes,
  fastio;

type
  national = (english,swedish);
  listlink = ^listtype;
  listtype = record
    link :listlink;
    filename :string;
  end; (* listtype *)

var
  language :national;
  listname :boolean;
  filelist :listlink;

procedure headline;
  (* Prints the screen heading *)

begin
  writeln(chr(12),'Text file printer');
  gotoxy(30,1);
  writeln('A-DATA 87');
end; (* headline *)

function langselect :national;
  (* Selects language.
     This affects both the text preceeding the date and the character set
     used by the printer. *)

var
  ch :char;

begin
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  gotoxy(0,3);
  writeln('Select language');
  writeln('English/Swedish?');
 
  repeat
    gotoxy(17,4);
    read(ch);
  until ch in ['E','e','S','s'];

  gotoxy(17,4);
  case ch of
    'E','e' :begin
               langselect := english;
               writeln('English');
             end;
    'S','s' :begin
               langselect := swedish;
               writeln('Swedish');
             end;
  end; (* case *)
end; (* langselect *)

function shownames :boolean;
  (* Selects printing of file names *)

var
  ch :char;
  temp :boolean;

begin
  gotoxy(0,6);
  write('Print file names? ');
  repeat
    gotoxy(18,6);
    read(ch);
  until ch in ['Y','y','N','n'];
  temp := ch in ['Y','y'];
  shownames := temp;
 
  gotoxy(18,6);
  if temp then
    write('Yes')
  else
    write('No');
end; (* shownames *)

function build_name_list :listlink;
  (* Reads the file names to print and creates a linked list with the names.
     The maximal number of files is limited by available memory only. *)
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var
  current :listlink;
  name :string;

  procedure readname(var name :string);
 
  begin
    write('File? ');
    readln(name);
  end; (* readname *)
 
begin (* build_name_list *)
  gotoxy(0,8);
  writeln('Enter file names to print.');
  writeln('Terminate with a blank name.');
 
  new(current);
  build_name_list := current;
 
  repeat
    readname(name);
    with current^ do
      if name<>'' then
      begin
        new(link);
        filename := name;
        current := link;
      end
      else
        link := nil;
  until name='';
end; (* build_name_list *)

procedure print_all(current :listlink; language :national; printnames :boolean);
  (* Lists all files *)

var
  outfile :text;

  procedure printfile
   (* Lists one file *)

    (    name :string;
     var destination :text;
         language :national;
         printnames :boolean);
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  const
    spaces = '                                        ';
    vol_inf_addr = 13974;       (* Address of volume info array *)
 
  type
   (* These definitions are used to get access to the volume information
      array in the kernel global data area. *)
   
    vol_id_type = string[7];
    volume = record
      volume_id :vol_id_type;
      is_blocked :boolean;
      no_of_blocks :integer;
    end; (* volume *)
    vol_array = array[0..32] of volume;
    dual_vol = record
      case boolean of
        true  :(int :integer);
        false :(ptr :^vol_array);
    end; (* dual vol *)
   
  var
    line :faststring;
    source :fastfile;
    index,
    iocode :integer;
    vol_info :dual_vol;
    prefix :vol_id_type;
    numeric :boolean;
   
   
    procedure ioreport(iocode :integer);
      (* Takes an I/O error code and translates it into a message *)
   
    begin (* ioreport *)
      write('  ERROR - ');
      case iocode of
        1: writeln('Bad block, parity error (CRC)');
        2: writeln('Bad device number');
        3: writeln('Illegal I/O request');
        4: writeln('I/O operation cancelled by user');
        5: writeln('Volume is no longer on-line');
        6: writeln('File is no longer in directory');
        7: writeln('Bad file name');
        8: writeln('No room, insufficient space on volume');
        9: writeln('No such volume on-line');
       10: writeln('No such file on volume');
       11: writeln('Duplicate directory entry');
       12: writeln('Not closed; attemp to close an open file');
       13: writeln('Not open; attemp to access a closed file');
       14: writeln('Bad format; error in reading real or integer');
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       15: writeln('Ring buffer overflow');
       16: writeln('Volume is write-protected');
       17: writeln('Illegal block number');
       18: writeln('Illegal buffer');
      end; (* case *)
    end; (* ioreport *)
   
   
    procedure fixname
     (* First attempt to modify the source file name in order to make it what
        the user actually meant. *)
      (var name :string;
       var prefix :vol_id_type;
       var numeric :boolean;
       var index :integer);
        
    const
      suffix = '.TEXT';
      pref_addr = 13824; (* Address in kernel data for default prefix. *)
     
    type
      dual = record
        case boolean of
          true  :(addr :integer);
          false :(ptr :^vol_id_type);
      end; (* dual *)
     
    var
      pref_window :dual;
      i :integer;
     
    begin (* fix name *)
      upper_case(name,name);
      if pos(suffix,name)<>(length(name)-4) then
        (* Not ending with .TEXT already *)
        if name[length(name)]='.' then
          (* Trailing dot indicates no suffix *)
          delete(name,length(name),1)
        else
          name := concat(name,suffix);
       
      (* Now check if a volume id is given. If not, add the current prefix so
         it shows on the printouts. *)
      if scan(length(name),=':',name[1])=length(name) then
      begin
        pref_window.addr := pref_addr;
        prefix := pref_window.ptr^;
        numeric := false;
        if prefix[1]='#' then
        begin
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          numeric := true;
          index := 0;
          for i := 2 to length(prefix) do
            index := index*10+ord(prefix[i])-48;
          prefix := volinfo.ptr^[index].volume_id;
        end;
        name := concat(prefix,':',name);
      end;
    end; (* fix name *)
   
   
    procedure refix_name(var name :string; prefix :vol_id_type; index :integer);
     (* Re-checks prefix if first attempt to open the file was unsuccessful.
        This might occur if the prefix is a drive, and the volume in that
        drive was changed just prior to running this program. *)
   
    var
      new_prefix :vol_id_type;
      colon :integer;
   
    begin (* refix name *)
      new_prefix := volinfo.ptr^[index].volume_id;
      if prefix<>new_prefix then
      begin
        colon := scan(length(name),=':',name[1])+1;
        name := concat(new_prefix,copy(name,colon,length(name)-colon+1));
      end;
    end; (* refix name *)
   
   
  begin (* printfile *)
    volinfo.int := vol_inf_addr;
    fixname(name,prefix,numeric,index);
    (*$I-*)
    fastreset(source,name);
    iocode := ioresult;
    if (iocode=9) and numeric then
    begin
      refix_name(name,prefix,index);
      fastreset(source,name);
      iocode := ioresult;
    end;
    (*$I^*)
   
    writeln(name);      (* Report on screen *)
    if iocode=0 then    (* OK to print *)
    begin
      (* Page heading *)
      write(destination,spaces);
      case language of
        english : begin
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                    engtext(line);
                    write(destination,'Created at ');
                  end;
        swedish : begin
                    swetext(line);
                    write(destination,'Utskrivet ');
                  end;
      end; (* case *)
      writeln(destination,line);
      if printname then
        writeln(destination,spaces,name);
      writeln(destination);
     
      while not source.end_of_file do
      begin
        fastreadln(source,line);
        writeln(destination,line);
      end; (* while *)
      fastclose(source);
      write(destination,chr(12));
      writeln('  --> PRINTER:');
    end
    else (* I/O error *)
      ioreport(iocode);
  end; (* printfile *)

  procedure initprinter(language :national);
    (* Sets font, margin and language *)
 
  begin
    elite(on);
    leftmargin(6);
    skipover(4);
    case language of
      english :international(USA);
      swedish :international(Sweden);
    end; (* case *)
  end; (* initprinter *)

begin (* print all *)
  writeln('----------------------------------------');
  rewrite(outfile,'printer:');
  initprinter(language);
 
  while current^.link<>nil do
    with current^ do
    begin
      printfile(filename,outfile,language,printnames);
      current := link;
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    end; (* with *)
end; (* print all *)

begin
  headline;
  language := langselect;
  listname := shownames;
  filelist := build_name_list;
 
  print_all(filelist,language,listname);
end.
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Disk 97. p-Code Units — Source 2

9HUVLRQ� $XWKRU��$QGHUV�3HUVVRQ
5HTXLUHV��S�&RGH /DQJXDJH��3DVFDO 8SGDWHG���������

6HFRQG�GLVN�RI�VRXUFH�FRGH�DQG�GRFXPHQWDWLRQ�IRU�GLVN����

dskdir. v2.0. 12-dec-96
Disk name               = SIG-TX2  
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 PASCAL      358 DIS/FIX128   >022 326 >003 031

p-System first block  = 0 (2)
Duplicate directories = yes
p-System disk name    = SIG-TX2
p-System block count  = 180
p-System file count   = 11
Date of last boot     = 20-Nov-87

File name -----  Blk  Date ----  Strt  End   Last  Type
AUTOSTART.TEXT   028  26-Nov-87  >00a  >025  >200  text
DISKMAP.TEXT     006  12-Jan-86  >026  >02b  >200  text
DISMACH.TEXT     006  24-Sep-84  >02c  >031  >200  text
DISPAS.TEXT      026  08-Jan-86  >032  >04b  >200  text
DISKINFO.TEXT    018  20-Nov-87  >04c  >05d  >200  text
MYDEBUG.TEXT     004  22-Oct-85  >05e  >061  >200  text
MINIMEMORY.TEXT  006  07-Dec-85  >062  >067  >200  text
MINITEST.TEXT    004  11-Feb-86  >068  >06b  >200  text
MINI.INFO.TEXT   006  04-Mar-87  >06c  >071  >200  text
SYS.MAP.TEXT     028  20-Nov-87  >072  >08d  >200  text
WELCOME.TEXT     004  04-Mar-87  >08e  >091  >200  text
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Disk 97. Contents of file AUTOSTART.TEXT

(*$C Startup file for the p-system. A-DATA 871126. Anders Persson, Sweden *)
program autostart;
  (* Provides setup of new date, port configurations and default prefix.
     Installes I/O unit #10.
     Should be executed when the system is initiated.
    
     Code type must be M_9900!
    
     A-DATA 871125 *)
    
uses
  commandio,    (* Redirection *)
  misc,         (* String manipulation *)
  screenops,    (* Date change *)
  swedish;      (* Screen headings *)
 
type
  window = record
    case boolean of
      true:  (int: integer);
      false: (ptr: ^integer);
  end; (* window *)
 
var
  line: string;
 
 
procedure poke(addr,value :integer);
  (* Stores value at addr in CPU RAM *)

var
  memaddr :window;

begin (* poke *)
  memaddr.int := addr;
  memaddr.ptr^ := value;
end; (* poke *)

function peek(addr: integer): integer;
 (* Reads value at addr in CPU RAM *)

var
  memaddr: window;
 
begin (* peek *)
  memaddr.int := addr;
  peek := memaddr.ptr^;
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end; (* peek *)
 
 
procedure setport
 (* Connects a logical p-system I/O unit with a physical device. *)
 
  (unitno: integer;     (* Logical I/O unit # *)
   pabname: string);    (* Physical device *)
  
const
  rddata  = -30720;
  wrtdata = -29696;
  wrtaddr = -29694;
  wrtenab =  16384;
  pabtbl  =  10716;
 
type
  byte = 0..255;
 
var
  curlen,
  period,
  vdpaddr,
  savevdpaddr,
  i: integer;
 
 
  procedure wrtvdpaddr (vdpaddr : integer);
   (* This procedure initiates the VDP ram chip to read/write from the
      address passed in the parameter vdpaddr.  *)
    
    procedure swapbyte(var x:integer);
     (* This procedure takes a word and reverses the order of the bytes *)
   
    type
      byteword = record
        case boolean of
          true: (addr:integer);
          false:(bytes: packed array[1..2] of byte);
        end;
         
    var
      word:  byteword;
      tbyte: byte;
   
    begin
      with word do
      begin
        addr := x;
        tbyte := bytes[1];
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        bytes[1] := bytes[2];
        bytes[2] := tbyte;
        x := addr;
      end;  (* with statement *)
    end;  (* swapbyte *)
       
       
  begin (* wrtvdpaddr *)
    swapbyte( vdpaddr );
    poke(wrtaddr,vdpaddr);
    swapbyte( vdpaddr );
    poke(wrtaddr,vdpaddr);
  end;  (* wrtvdpaddr *)
       
 
  function rdvdp (var vdpaddr : integer) : integer;
 
   (* This function reads a byte of data from the VDP ram address specified *
    * in the parameter vdpaddr.  *)
  
  begin
    wrtvdpaddr( vdpaddr );
    rdvdp := peek(rddata) div 256;  (* Right justify byte in word *)
    vdpaddr := vdpaddr + 1;
  end;  (* rdvdp *)
 
 
  procedure wrtvdp( var vdpaddr : integer;
                        data    : integer);
   (* This procedure writes the byte of data passed in the parameter *
    * data to the VDP ram address specified in vdpaddr.  *)
  
  var
    temp : integer;
   
  begin
    temp := vdpaddr + wrtenab;  (* Write enable the address *)
    wrtvdpaddr(temp);
    poke(wrtdata,data*256); (* Left justify byte in word and write *)
    vdpaddr := vdpaddr + 1;
  end; (* wrtvdp *)
 

begin (* setport *)
(*$R-*)
  (* Find the address of the PAB entry in VDP ram. If no device
     currently defined, do nothing. *)
   
  vdpaddr := peek(pabtbl+unitno*2)+17;
  savevdpaddr := vdpaddr;
  curlen := rdvdp(vdpaddr);
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  if curlen>0 then     (* Set the new type *)
  begin
    period := 0;
    for i := 1 to length(pabname) do
    begin
      if (period=0) and (pabname[i]='.') then
         period := i-1;
      if pabname[i] in ['a'..'z'] then
         pabname[i] := chr(ord(pabname[i])-32);
    end; (* for *)
     
    if period=0 then
       period := length(pabname);
    vdpaddr := savevdpaddr-17;
    for i := 1 to 2 do
       wrtvdp(vdpaddr,0);
    wrtvdp(vdpaddr, period);
    for i := 1 to 3 do
       wrtvdp(vdpaddr, 0);
    vdpaddr := savevdpaddr;
    for i := 0 to length(pabname) do
       wrtvdp(vdpaddr, ord(pabname[i]));
    unitclear(unitno);
  end;
(*$R^*)
end; (* setport *)

procedure datecheck;
 (* Displays the current system date and allows the user to change it, if
    required. *)
   
const
  sysdate = 13840;
 
type
  datetype = sc_date_rec;
  convdate = record
    case boolean of
      true:  (int: integer);
      false: (dat: datetype);
  end; (* convdate *)
 
  dirtype = packed record
    fill1: packed array[0..19] of char;
    the_date: datetype;
    fill2: packed array[0..489] of char;
  end; (* dirtype *)
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  texttab = array[0..12] of string[3];
 
   
var
  twindate: convdate;
  newdate:  datetype;
  gooddate: boolean;
  datein,
  dateout:  string;
  info:     sc_info_type;
  directory:dirtype;
  monthtab: texttab;
 
   
  function days_in_month(mo,yr:integer):integer;
 
  (* Calculates maximal number of days in a month *)
 
  begin (* days in month *)
    case mo of
      1,3,5,7,8,10,12: days_in_month := 31;
             4,6,9,11: days_in_month := 30;
                    2: if (yr mod 4)=0 then
                         days_in_month := 29
                       else
                         days_in_month := 28
    end (* case *)
  end; (* days in month *)

  function stringtodate(datein:string; currdate:datetype;
                          var newdate:datetype):boolean;
 
  (* Stringtodate converts the entered date to the format used in the diskette
     directory. The function also performs error checking on the input and re-
     turns as the function value a boolean, which is true if the date is "good".
     In case just part of a new date was entered, e. g. only the month, the other
     parts remain unchanged. *)
 
  var inlen,hyppos1,hyppos2,index,tempdate:integer;
      ishyp1,ishyp2,monthok:boolean;
      tempch:string;
 
  begin (* string to date *)
    newdate := currdate;
    stringtodate := true;
    inlen := length(datein);
 
    (* Find the first hyphen in datein *)
 
    hyppos1 := scan(inlen,='-',datein[1]);
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    ishyp1 := hyppos1<inlen;
 
    tempch := copy(datein,1,hyppos1);
 
    (* Convert to internal date format, if possible *)
 
    if tempch<>'' then
    begin
      if length(tempch)=1 then
        tempch := concat('0',tempch);
 
      if (length(tempch)=2) and (tempch[1] in ['0'..'3']) and
                                (tempch[2] in ['0'..'9']) then
        tempdate := (ord(tempch[1])-48)*10+ord(tempch[2])-48
      else
      begin
        stringtodate := false;
        exit(stringtodate)
      end;
 
      (* Date value range check *)
 
      if (tempdate<1) or (tempdate>31) then
      begin
        stringtodate := false;
        exit(stringtodate)
      end
      else
        newdate.day := tempdate;
    end;
 
    if not ishyp1 then
    begin
      stringtodate := newdate.day<=daysinmonth(newdate.month,newdate.year);
      exit(stringtodate)  (* If no hyphen at all: exit *)
    end;
 
    (* Find second hyphen in datein *)
 
    hyppos2 := scan(inlen-hyppos1-1,='-',datein[hyppos1+2]);
    ishyp2 := hyppos2<(inlen-hyppos1-1);
 
    tempch := copy(datein,hyppos1+2,hyppos2);
   
    if length(tempch) in [1..2] then
    begin
      stringtodate := false;      (* Not a valid month *)
      exit(stringtodate)
    end;
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    tempch := copy(tempch,1,3);   (* Use first three characters only *)
    upper_case(tempch,tempch);
 
    (* Calculate month number, if possible *)
 
    monthok := false;
    index := 1;
    while (index<13) and not monthok do
      if tempch=monthtab[index] then
      begin
        newdate.month := index;
        monthok := true
      end
      else
        index := index+1;
 
    if (tempch<>'') and not monthok then
    begin
      stringtodate := false;      (* Not a valid month entered *)
      exit(stringtodate)
    end;
 
    if not ishyp2 then
    begin
      stringtodate := newdate.day<=daysinmonth(newdate.month,newdate.year);
      exit(stringtodate)         (* If no second hyphen: exit *)
    end;
 
    tempch := copy(datein,hyppos1+hyppos2+3,inlen-hyppos1-hyppos2-2);
 
    (* Convert the year to internal format, if possible *)
 
    if tempch<>'' then
    begin
      if length(tempch)=1 then
        tempch := concat('0',tempch);
 
      if (length(tempch)=2) and (tempch[1] in ['0'..'9']) and
                                (tempch[2] in ['0'..'9']) then
        newdate.year := (ord(tempch[1])-48)*10+ord(tempch[2])-48
      else
        stringtodate := false;
     
      stringtodate := newdate.day<=daysinmonth(newdate.month,newdate.year);
    end;
  end; (* date to string *)

  procedure inimontab(var monthtab:texttab);
 
  (* Inimontab initializes a table with the months. The table is used by
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     stringtodate when converting between character and numeric representation
     of the months. *)
 
  begin (* inimontab *)
    monthtab[1] := 'JAN';
    monthtab[2] := 'FEB';
    monthtab[3] := 'MAR';
    monthtab[4] := 'APR';
    monthtab[5] := 'MAJ';
    monthtab[6] := 'JUN';
    monthtab[7] := 'JUL';
    monthtab[8] := 'AUG';
    monthtab[9] := 'SEP';
    monthtab[10] := 'OKT';
    monthtab[11] := 'NOV';
    monthtab[12] := 'DEC';
  end; (* ini mon tab *)

 
  procedure datetostring(thedate:datetype; var dateout:string);

  (* Datetostring converts the internal date format to the display format.
     The array monthtab is not used, because the month is displayed lower-case
     but may be entered as lower- or upper-case. *)
 
  var yearchar,monthchar,datechar:string;
 
  begin
    with thedate do
    begin
      str(year,yearchar);
      str(day,datechar);
      case month of
         1:monthchar := 'Jan';
         2:monthchar := 'Feb';
         3:monthchar := 'Mar';
         4:monthchar := 'Apr';
         5:monthchar := 'Maj';
         6:monthchar := 'Jun';
         7:monthchar := 'Jul';
         8:monthchar := 'Aug';
         9:monthchar := 'Sep';
        10:monthchar := 'Okt';
        11:monthchar := 'Nov';
        12:monthchar := 'Dec';
      end;
 
      dateout := concat(datechar,'-',monthchar,'-',yearchar);
    end;
  end; (* date to string *)
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begin (* date check *)
  inimontab(monthtab);
  (* Display the current system date *)
  twindate.int := peek(sysdate);
  date_to_string(twindate.dat,dateout);
  gotoxy(0,8);
  writeln('Nuvarande datum ',dateout);
 
  (* Accept a new date *)
  good_date := true;
  repeat
    gotoxy(0,9);
    write('Nytt datum? ',chr(141));
    readln(datein);
   
    write(chr(141));
    if length(datein)>0 then    (* Something entered? *)
    begin
      good_date := string_to_date(datein,twindate.dat,newdate);
      if not good_date then
        write('Felaktigt datum');
    end;
  until good_date;
 
  (* Check if the date is changed *)
  if (length(datein)>0) and (newdate<>twindate.dat) then
  begin
    (* Change date on the system disk *)
    unitread(4,directory,512,2);
    directory.thedate := newdate;
    unitwrite(4,directory,512,2);
   
    (* Change screenops date *)
    sc_use_info(sc_get,info);
    info.sc_date := newdate;
    sc_use_info(sc_give,info);
   
    (* Change the system date *)
    twindate.dat := newdate;
    poke(sysdate,twindate.int);
   
    date_to_string(newdate,dateout);
    write('Nytt datum: ',dateout);
  end;
end; (* datecheck *)

procedure unit_10;
 (* Installes unit #10 in the system *)

const
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  pointaddr = 11316;    (* Entry in unit type pointer table *)
  descraddr = 14094;    (* Address of unit descriptor *)

type
  dvidtype = string[7];
  dirtype = record
    fill1,
    dlastblk,
    dfirstblk :integer;
    dvid :dvidtype;
    deovblk :integer;
  end; (* dirtype *)
 
  unittype = record
    volume :dvidtype;
    is_blocked :boolean;
    blocks :integer;
  end; (* unittype *)
 
  dual = record
    case boolean of
      true  :(int :integer);
      false :(ptr :^unittype);
  end; (* dual *)
 
var
  window :dual;
  dir :dirtype;

begin (* unit 10 *)
(*$R-*)
  (* Insert blocked unit pointer in pointer table *)
  poke(pointaddr,peek(pointaddr-2));
  (* Load something to begin with *)
  window.int := descraddr;
  unitclear(10);
  unitread(10,dir,sizeof(dir),2,0);   (* Fetch actual values *)
  with window.ptr^ do
  begin
    if (ord(dir.dvid[0])<=7) and (ioresult=0) then
    begin
      volume := dir.dvid;
      blocks := dir.deovblk;
    end
    else
    begin
      volume := '';
      blocks := 0;
    end;
  end; (* with *)
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(*$R^*)
end; (* unit 10 *)

begin (* auto start *)
  page(output);
  gotoxy(10,1);
  write('V [ L K O M M E N');
  gotoxy(10,2);
  write('till p-systemet.');
  gotoxy(30,23);
  write('A-DATA 87');
 
  datecheck;    (* Show date and read new date *)
  gotoxy(0,12);
  write('Installerar I/O enhet #10.');
  unit_10;      (* Install fourth drive *)
 
  gotoxy(0,14);
  writeln('Modifierar kommunikationsportarna.');
  line := 'RS232/2.BA=4800.DA=8.PA=N';
  writeln('Printer: ',line);
  setport(6,line);
  line := 'RS232.BA=2400.DA=8.PA=N';
  writeln('Remote:  ',line);
  setport(7,line);
 
  gotoxy(0,18);
  write('Standard prefix {r #5.');
  if not redirect('p=#5') then
    exception(true);
end.



7(;$6�,167580(176
+20(�&20387(5

1408

Disk 97. Contents of file DISKMAP.TEXT

program test;

uses support;

type
  dirtype  = packed record
    name   :packed array[0..9] of char;
    sector :integer;
    fill1  :packed array[0..43] of char;
    map    :packed array[0..1599] of boolean;
  end;
 
var
  dir   :dirtype;
  drive,
  i,
  code  :integer;
 

procedure mapswap(var dir:dirtype);

var
  charr:packed array[0..199] of char;
  ch   :char;
  i    :integer;
 
begin
  with dir do
  begin
    moveleft(map,charr,200);
    i := 0;
    while i<200 do
    begin
      ch := charr[i];
      charr[i] := charr[i+1];
      charr[i+1] := ch;
      i := i+2;
    end;
    moveleft(charr,map,200);
  end; (* with *)
end; (* mapswap *)

begin
  set_pattern(128,'');
  set_pattern(129,'E0E0E0E0E0E0E0E0');
  set_pattern(130,'1C1C1C1C1C1C1C1C');
  set_pattern(131,'FCFCFCFCFCFCFCFC');
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  write('Read from what unit? ');
  readln(drive);
  unitread(drive,dir,256,0);
  mapswap(dir);
  with dir do
  begin
    i := 0;
    while i<sector-1 do
    begin
      code := 128;
      if map[i] then
        code := code+1;
      if map[i+1] then
        code := code+2;
      i := i+2;
      write(chr(code));
      if (i mod 78)=0 then
        writeln;
    end; (* while *)
    writeln;
    writeln('Disk ',name,' has ',sector,' sectors');
  end; (* with *)
end.
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Disk 97. Contents of file DISMACH.TEXT

;Routines used to speed up disassembly
;A-DATA 840924
;Linked to DISPAS, producing DISASSEM as an executable file
;-----------------
;function peek(addr:integer):integer;
;Returns the 16-bit value at any address

         .FUNC PEEK,1
        
         MOV  *R10+,R0
         MOV  *R0,*R10
         B    *R11

;-----------------

;procedure dec_hex(dec:integer, var hex:string);

         .PROC DEC_HEX,2
        
         MOV  *R10+,R1      ;Fetch string pointer
         MOV  *R10+,R2      ;Fetch decimal value

         LI   R0,10H        ;Store shift count
         LI   R5,0400H
         MOVB R5,*R1+       ;Store string length
         SWPB R5            ;Use as nybble count

CONVLOOP MOV  R2,R4
         S    R5,R0         ;Reduce shift count
         SRC  R4,0          ;Full word
         ANDI R4,0FH        ;Mask out four bits
         MOVB @HEXTAB(R4),*R1+  ;Store character in string
         MOV  R0,R0
         JNE  CONVLOOP      ;If shiftcount=0 then finished
         B    *R11

HEXTAB   .ASCII  "0123456789ABCDEF"

;--------------------

;procedure int_text(value:integer; var text:string);

         .PROC INT_TEXT,2
        
         MOV  *R10+,R1      ;Fetch string pointer
         MOV  *R10+,R2      ;Fetch value
         MOV  R11,R6        ;Save return address
         MOV  R1,R3         ;Second copy of string pointer
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         LI   R4,3          ;Byte count
         LI   R5,BLANK      ;Text to load
INITLOOP MOVB *R5+,*R3+     ;Initialize string as two spaces
         DEC  R4
         JNE  INITLOOP

         INC  R1            ;Point to first character
         BL   CHECK         ;Check if printable
         SWPB R2
         INC  R1
         BL   CHECK         ;Check next character
         B    *R6           ;Return to Pascal host

;Routine used to check if a byte can be represented as a printable character
;CHECK assumes that the byte is MSB of R4, and that R1 is the string pointer
CHECK    MOV  R2,R4         ;Fetch byte
         CI   R4,2100H      ;Lower than first printable?
         JL   OUT
         CI   R4,7F00H      ;Higher than last printable?
         JH   OUT
         MOVB R4,*R1        ;Use character
OUT      B    *R11

BLANK    .BYTE 2,20H,20H,0  ;String with two spaces
         .END
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Disk 97. Contents of file DISPAS.TEXT

(* Disassembler *)
(* A-DATA 840921 *)
(*$C A-DATA Disassembler 840921*)

program disassembler;

uses misc;

const numofform=13;     (* Number of entries in the format table *)

type formentry=record
                opcode:integer;
                format:integer;
               end;
     gadrtype=0..3;     (* General address type indicator *)
     gadr=0..15;        (* General address field *)

var pc,stoppc,word,opform,i:integer;
    filename,newname,hexpc,disline:string;
    hextab:string[16];
    ch:char;
    found:boolean;
    outfile:text;
    formtab:array[0..numofform]of formentry;

(* Disline and pc are globals. The procedure cominfo assigns the information
   that is displayed for each line to disline. *)

function peek(addr:integer):integer; external;
  (* Returns word at addr in memory *)

function bufscan:integer;  external;
  (* Gives the ASCII code of the next character in the input buffer, or -1 if
     the buffer is empty. *)
    

procedure dec_hex(dec:integer; var hex:string); external;
  (* Converts from decimal to hexadecimal notation *)

function hex_dec(hex:string):integer;
  (* Convert from hexadecimal to decimal notation *)

var temp,factor,i:integer;

begin
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  upper_case(hex,hex);
  factor := 4096;
  temp := 0;
  for i := 1 to 4 do
  begin
    temp := temp+scan(16,=hex[i],hextab[1])*factor;
    factor := factor div 16
  end;
  hex_dec := temp
end;

function checkkey:boolean;
  (* Returns true if 'S' pressed, and delays execution if space is pressed *)
 
var value:integer;

begin
  checkkey := false;
  value := bufscan;
  if value<>-1 then
    if value in [83,115] then  (* Value is 'S','s' *)
      checkkey := true
    else if value=32 then
      while bufscan<>32 do;
end; (* checkkey *)

procedure int_text(value:integer; var text:string); external;
  (* Convert integer to two characters, if printable *)

procedure cominfo(pc,word:integer);
  (* Calculates the address and value in hex format *)

var addr,value,txt:string;

begin
  dec_hex(pc-2,addr);
  dec_hex(word,value);
  int_text(word,txt);
 
  disline := concat(addr,' ',value,' ',txt,' ');
end;

procedure genadr(t:gadrtype; r:gadr; var address:string);

(* Determines a general address *)

var temp:integer;
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    tempstr,strreg:string;

begin
  str(r,strreg);
  case t of
    0: address := concat('R',strreg);
    1: address := concat('*R',strreg);
    2: begin
         temp := peek(pc);
         pc := pc+2;
         dec_hex(temp,tempstr);
         address := concat('@',tempstr);
         if r>0 then
           address := concat(address,'(R',strreg,')');
       end;
    3: address := concat('*R',strreg,'+');
  end;
end;

procedure catchup(savepc:integer);

(* Catches up eventual words used by general address formats *)

var word:integer;

begin
  while pc>savepc do
  begin
    word := peek(savepc);
    savepc := savepc+2;
    cominfo(savepc,word);
    writeln(outfile,disline);
  end;
end;

procedure badformat(word:integer);

(* In case of undefined instructions *)

begin
  cominfo(pc,word);
  writeln(outfile,disline,'UNDEFINED');
end;

procedure format1(word:integer);

(* Disassembles format 1 *)
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type opco=0..15;
     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           s:gadr;
                           ts:gadrtype;
                           d:gadr;
                           td:gadrtype;
                           opcode:opco;
                          end);
            end;

var instr:format;
    mnem,source,dest:string;
    savepc:integer;
   
begin
  savepc := pc;
  cominfo(pc,word);
  instr.int := word;
  with instr.oper do
  begin
    case opcode of   (* Determine operation *)
      4: mnem := 'SZC  ';
      5: mnem := 'SZCB ';
      6: mnem := 'S    ';
      7: mnem := 'SB   ';
      8: mnem := 'C    ';
      9: mnem := 'CB   ';
     10: mnem := 'A    ';
     11: mnem := 'AB   ';
     12: mnem := 'MOV  ';
     13: mnem := 'MOVB ';
     14: mnem := 'SOC  ';
     15: mnem := 'SOCB ';
    end;
   
    genadr(ts,s,source);
    genadr(td,d,dest);
    writeln(outfile,disline,mnem,source,',',dest);
    catchup(savepc);
  end;
end;

procedure format2(word:integer);

(* Disassembles format 2 *)

type part=0..255;
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     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           disp:part;
                           opcode:part;
                          end);
            end;

var instr:format;
    mnem,addr:string;
    tempint:integer;

begin
  cominfo(pc,word);
  instr.int := word;
 
  with instr.oper do
  begin
    case opcode of
     16: mnem := 'JMP  ';
     17: mnem := 'JLT  ';
     18: mnem := 'JLE  ';
     19: mnem := 'JEQ  ';
     20: mnem := 'JHE  ';
     21: mnem := 'JGT  ';
     22: mnem := 'JNE  ';
     23: mnem := 'JNC  ';
     24: mnem := 'JOC  ';
     25: mnem := 'JNO  ';
     26: mnem := 'JL   ';
     27: mnem := 'JH   ';
     28: mnem := 'JOP  ';
     29: mnem := 'SBO  ';
     30: mnem := 'SBZ  ';
     31: mnem := 'TB   ';
    end;
   
    tempint := disp;
    if tempint>=128 then        (* Signed displacement *)
      tempint := tempint-256;
   
    if opcode>=29 then
      str(tempint,addr)         (* CRU *)
    else
    begin
      tempint := pc+tempint*2;  (* JUMP *)
      dec_hex(tempint,addr)
    end;
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    writeln(outfile,disline,mnem,addr);
  end; (* with *)
end; (* format2 *)

   
procedure format349(word:integer);

(* Handles formats 3, 4 and 9, because of similarities *)

type opco=0..63;
     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           s:gadr;
                           ts:gadrtype;
                           d:gadr;
                           opcode:opco;
                          end);
            end;

var instr:format;
    mnem,source,dest:string;
    savepc:integer;

begin
  savepc := pc;
  cominfo(pc,word);
  instr.int := word;
 
  with instr.oper do
  begin
    case opcode of
       8: mnem := 'COC  ';
       9: mnem := 'CZC  ';
      10: mnem := 'XOR  ';
      11: mnem := 'XOP  ';
      12: mnem := 'LDCR ';
      13: mnem := 'STCR ';
      14: mnem := 'MPY  ';
      15: mnem := 'DIV  ';
    end; (* case *)
   
    genadr(ts,s,source);
    case opcode of
      8,9,10,14,15: genadr(0,d,dest);
      11,12,13: str(d,dest);
    end; (* case *)
    writeln(outfile,disline,mnem,source,',',dest);
    catchup(savepc);
  end; (* with *)
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end; (* format349 *)

procedure format5(word:integer);

type opco=0..255;
     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           w:gadr;
                           c:gadr;
                           opcode:opco;
                          end);
            end;

var instr:format;
    mnem,reg,count:string;
   
begin
  cominfo(pc,word);
  instr.int := word;
 
  with instr.oper do
  begin
    case opcode of
       8: mnem := 'SRA  ';
       9: mnem := 'SRL  ';
      10: mnem := 'SLA  ';
      11: mnem := 'SRC  ';
    end; (* case *)
   
    genadr(0,w,reg);
    str(c,count);
   
    writeln(outfile,disline,mnem,reg,',',count);
  end; (* with *)
end; (* format5 *)

procedure format6(word:integer);

(* Disassembles format 6 *)

type opco=0..1023;
     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           s:gadr;
                           ts:gadrtype;
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                           opcode:opco;
                    end);
            end;

var instr:format;
    mnem,source:string;
    savepc:integer;
   
begin
  savepc := pc;
  cominfo(pc,word);
  instr.int := word;
 
  with instr.oper do
  begin
    case opcode of
      16: mnem := 'BLWP ';
      17: mnem := 'B    ';
      18: mnem := 'X    ';
      19: mnem := 'CLR  ';
      20: mnem := 'NEG  ';
      21: mnem := 'INV  ';
      22: mnem := 'INC  ';
      23: mnem := 'INCT ';
      24: mnem := 'DEC  ';
      25: mnem := 'DECT ';
      26: mnem := 'BL   ';
      27: mnem := 'SWPB ';
      28: mnem := 'SETO ';
      29: mnem := 'ABS  ';
    end; (* case *)
   
    genadr(ts,s,source);
    writeln(outfile,disline,mnem,source);
    catchup(savepc);
  end; (* with *)
end; (* format6 *)

   
procedure format7(word:integer);

(* Disassembles format 7 *)

type opco=0..2047;
     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           filler:0..31;
                           opcode:opco;
                    end);
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            end;

var instr:format;
    mnem:string;

begin
  cominfo(pc,word);
  instr.int := word;
 
  with instr.oper do
  begin
    case opcode of
      25: mnem := 'UNDEFINED'; (* Easiest way to find out *)
      26: mnem := 'IDLE';
      27: mnem := 'RSET';
      28: mnem := 'RTWP';
      29: mnem := 'CKON';
      30: mnem := 'CKOF';
      31: mnem := 'LREX';
    end; (* case *)
   
    writeln(outfile,disline,mnem);
  end; (* with *)
end; (* format7 *)

procedure format8(word:integer);

(* Disassembles format 8 *)

type opco=0..2047;
     format=record
             case boolean of
              false:(int:integer);
              true :(oper:packed record
                           w:gadr;
                           filler:0..1;
                           opcode:opco;
                    end);
            end;

var instr:format;
    mnem,reg,imm:string;
    savepc,tempint:integer;

begin
  savepc := pc;
  cominfo(pc,word);
  instr.int := word;
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  with instr.oper do
  begin
    case opcode of
      16: mnem := 'LI   ';
      17: mnem := 'AI   ';
      18: mnem := 'ANDI ';
      19: mnem := 'ORI  ';
      20: mnem := 'CI   ';
      21: mnem := 'STWP ';
      22: mnem := 'STST ';
      23: mnem := 'LWPI ';
      24: mnem := 'LIMI ';
    end; (* case *)
   
    case opcode of
     16,17,18,19,20:
       begin
         genadr(0,w,reg);
         tempint := peek(pc);
         pc := pc+2;
         dec_hex(tempint,imm);
         writeln(outfile,disline,mnem,reg,',',imm)
       end;
      
     21,22: begin
              genadr(0,w,reg);
              writeln(outfile,disline,mnem,reg)
            end;
           
     23,24: begin
              tempint := peek(pc);
              pc := pc+2;
              if opcode =23 then (* If LWPI *)
                dec_hex(tempint,imm)
              else
                str(tempint mod 16,imm);   (* 4 bits only for the int.mask *)
              writeln(outfile,disline,mnem,imm);
            end;
    end; (* case *)
    catchup(savepc);
  end; (* with *)
end; (* format8 *)

   

begin (* Main program *)
 
(* Initialize table to determine instruction formats *)

  formtab[0].opcode := 0;
  formtab[1].opcode := 512;
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  formtab[2].opcode := 769;
  formtab[3].opcode := 832;
  formtab[4].opcode := 1024;
  formtab[5].opcode := 1920;
  formtab[6].opcode := 2048;
  formtab[7].opcode := 3072;
  formtab[8].opcode := 4096;
  formtab[9].opcode := 8192;
  formtab[10].opcode := 11264;
  formtab[11].opcode := 12288;
  formtab[12].opcode := 14336;
  formtab[13].opcode := 16384;

  formtab[0].format := 1;
  formtab[1].format := 0;
  formtab[2].format := 8;
  formtab[3].format := 0;
  formtab[4].format := 7;
  formtab[5].format := 6;
  formtab[6].format := 0;
  formtab[7].format := 5;
  formtab[8].format := 0;
  formtab[9].format := 2;
  formtab[10].format := 3;
  formtab[11].format := 9;
  formtab[12].format := 4;
  formtab[13].format := 9;

  hextab := '0123456789ABCDEF';     (* Global, used in conversions *)
  filename := 'CONSOLE:';   (* Default output filename *)

  writeln('A-DATA disassembler');

  repeat
    write('D(isass,Q(uit');
    repeat
      read(keyboard,ch);
    until ch in ['q','Q','d','D'];
    writeln;

(* Stop program here when desired *)

    if ch in ['q','Q'] then
      exit(disassembler);

    writeln;
    write('Output file [',filename,']? ');
    readln(newname);
    if length(newname)>0 then
      filename := newname;
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    repeat
      writeln;
      write('Startaddress (4 hex digits)? ');
      readln(hexpc);
    until length(hexpc)=4;
    pc := (hex_dec(hexpc) div 2)*2;
    repeat
      writeln;
      write('Stopaddress  (4 hex digits)? ');
      readln(hexpc);
    until length(hexpc)=4;
    stoppc := (hex_dec(hexpc) div 2)*2;
   
(* Start the disassembly *)
    rewrite(outfile,filename);
    page(outfile);
    repeat
      word := peek(pc);
      pc := pc+2;
     
(* Determine instruction format *)
      opform := 1;
      i := 0;
      found := false;
     
      while (i<=numofform) and not found do
      begin
        if word<formtab[i].opcode then
        begin
          opform := formtab[i].format;
          found := true
        end
        else
          i := i+1;
      end;
     
(* Disassemble instruction *)
      case opform of
        0:badformat(word);
        1:format1(word);
        2:format2(word);
        3:format349(word);
        4:format349(word);
        5:format5(word);
        6:format6(word);
        7:format7(word);
        8:format8(word);
        9:format349(word);
      end;
    until (pc>=stoppc) or checkkey;
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  close(outfile,lock);
  until false;          (* Keep on until quit *)
end.
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Disk 97. Contents of file DISKINFO.TEXT

',6.�,1)250$7,21

'XH�WR�VSDFH�FRQVLGHUDWLRQV��WKH�ILOHV�DUH�SODFHG�RQ�WKH�GLVNV�LQ�DQ\�RUGHU��6LQFH�WKLV�GLVWULEXWLRQ�LV
GLIIHUHQW�IRU�XVHUV�ZLWK�GLIIHUHQW�GLVN�FDSDFLW\��,
YH�DYRLGHG�WR�VD\�DQ\WKLQJ�DERXW�RQ�ZKLFK�GLVN�\RX�ILQG
D�FHUWDLQ�ILOH��3OHDVH�OLVW�WKH�GLUHFWRU\�WR�ILQG�RXW�ZKLFK�ILOHV�\RXU�GLVNV�DUH�KROGLQJ�

'(%8**(5

0<'(%8*�7(;7�LV�WKH�VRXUFH�FRGH�RI�D�XQLW�ZKLFK�JLYHV�D��NLQGHU��UHVSRQVH�LI�\RX�DFFLGHQWDOO\�SUHVV
'�HEXJ�DW�WKH�FRPPDQG�OHYHO��6<67(0�3$6&$/�FRQWDLQV�WKH�GHEXJJHU��DPRQJ�RWKHU�WKLQJV��,I�\RX�KDYH
WKLV�6<67(0�3$6&$/�RQ�WKH�GLVN�LQ�GULYH�����'6.���DW�ERRW�WLPH��WKLV�GHEXJJHU�UHSODFHPHQW�ZLOO�EH
XVHG�DXWRPDWLFDOO\�

&+$5$&7(5�'(),1,7,216

6<67(0�&+$5$&�FRQWDLQV�GHILQLWLRQV�RI�SURSHU� ORZHU� FDVH� OHWWHUV��0XVW�EH�DYDLODEOH� LQ����ZKHQ
ERRWLQJ�

0,6&(//$1(286�,1)250$7,21

6<67(0�0,6&,1)2�GHILQHV�VRPH�NH\�FRGHV��,I�WKLV�ILOH�LV�SUHVHQW�RQ����ZKHQ�ERRWLQJ��%5($.�LV�PRYHG
IURP�)&71���WR�&75/�4��)&71���LV�EHWWHU�XVHG�IRU�KDQGOLQJ�FRPPXQLFDWLRQ�SUREOHPV�ZLWK�WURXEOHVRPH
SULQWHUV�DQG�VLPLODU�

',6.�)250$77,1*

')250$7�&2'(�LV�DQ�H[HFXWDEOH�ILOH��,W�DSSHDUV�DOPRVW�LGHQWLFDO�WR�WKH�')250$7�ILOH�GHVFULEHG�LQ�WKH
8WLOLWLHV�PDQXDO��7KH�GLIIHUHQFH�LV�WKDW�WKLV�RQH�LV�DEOH�WR�IRUPDW�ERWK�GRXEOH�VLGHG�DQG�GRXEOH�GHQVLW\
GLVNV��SURYLGHG�WKDW�\RXU�FRQWUROOHU�KDQGOHV�WKH�ODWWHU��7KH�SURJUDP�KDV�EHHQ�WHVWHG�ZLWK�D�&RU�&RPS
FDUG��EXW�QRW�\HW�ZLWK�WKH�0\DUF�YHUVLRQ��,�VXSSRVH�LW�ZLOO�ZRUN��DOWKRXJK�,�GRQ
W�NQRZ�ZKLFK�''�IRUPDW
LW�FUHDWHV��)250$77(5�7(;7��3DVFDO��DQG�)250$60�7(;7��DVVHPEO\��FRQWDLQV�WKH�VRXUFH�FRGH�

',6$66(0%/(5

',6$66(0�&2'(�LV�D�GLVDVVHPEOHU��<RX�FDQ�XVH�LW�LI�\RX�ZDQW�WR�LQVSHFW�PHPRU\�FRQWHQWV�XQGHU�WKH
S�V\VWHP��<RX�FDQ
W�GLVDVVHPEOH�D�FRGH�ILOH�ZKLFK�LVQ
W�ORDGHG��+RZHYHU��DQ\�PRGXOH�ZLWK�D�520�PLJKW
EH� LQVSHFWHG�� VLQFH� 3DVFDO� LV� LQGHSHQGHQW� RI� WKH� PRGXOH� FXUUHQWO\� SOXJJHG� LQWR� WKH� FRPSXWHU�
',63$6�7(;7��3DVFDO��DQG�',60$&+�7(;7��DVVHPEO\��FRQWDLQV�WKH�VRXUFH�FRGH�
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6(&725�0$3

',6.0$3�&2'(� JLYHV� D� JUDSKLF� GLVSOD\� RI� XVHG� DQG� DYDLODEOH� VHFWRUV� RQ� D� GLVN��8VHG� VHFWRUV� DUH
UHSUHVHQWHG�E\�D�EODFN�UHFWDQJOH��DYDLODEOH�E\�D�EODQN�RQH��$OO�VHFWRUV�DUH�DOZD\V�XVHG�LI�\RX�ORRN�DW�3DVFDO
GLVNV��EXW�GLVNV�ZLWK�%$6,&�SURJUDPV�DQG�RWKHU�ILOHV�FUHDWHG�ZLWK�WKH�SURSULHWDU\�RSHUDWLQJ�V\VWHP�PLJKW
KDYH�DQ\�GLVWULEXWLRQ�RI�XVHG�DQG�DYDLODEOH�VHFWRUV��',6.0$3�7(;7�FRQWDLQV�WKH�VRXUFH��7KH�LGHD�EHKLQG
WKLV�SURJUDP�LV�WR�VKRZ�KRZ�HDV\�LW�LV�WR�UHDG�D�FHUWDLQ�VHFWRU�GLUHFWO\�IURP�3DVFDO�

6<67(0�,1)250$7,21

6<6�0$3�7(;7�LV�D�ILOH�LQWHQGHG�WR�EH�UHDG�E\�WKH�HGLWRU��RU�SULQWHG�ZLWK�WKH�ILOHU��7KH�ILOH�PLJKW�EH�RI
LQWHUHVW�WR�WKRVH�SURJUDPPHUV�ZKR�ZDQW�WR�XVH�RU�DOWHU�VRPH�RI�WKH�IDFLOLWLHV�SURYLGHG�E\�WKH�RSHUDWLQJ
V\VWHP��8VHUV�LQWHUHVWHG�LQ�LQFRUSRUDWLQJ�D�5$0�GLVN�ZLWK�WKH�S�V\VWHP��FKDQJLQJ�WKH�V\VWHP�GDWH�RU�ILOH
QDPH�SUHIL[��VKRXOG�ILQG�WKH�ILOH�XVHIXO��,I�\RXU�RZQ�H[SORUDWLRQV�KDV�UHYHDOHG�LQIRUPDWLRQ�QRW�FXUUHQWO\
SUHVHQW�LQ�WKLV�ILOH��,
P�YHU\�LQWHUHVWHG�LQ�KHDULQJ�DERXW�\RXU�GLVFRYHULHV�

(5525�0(66$*(�:,1'2:6

(552581,7�&2'(�LV�D�XQLW�ZKLFK�DOORZV�GLVSOD\LQJ�PHVVDJHV�LQ�ZLQGRZV�RQ�WKH�VFUHHQ��$Q\�PHVVDJH
FDQ�EH�VKRZQ��DOWKRXJK�WKH�XQLW�ZDV�GHYHORSHG�ZLWK�HUURU�PHVVDJHV�LQ�PLQG��7KH�ZLQGRZ�FDQ�EH�SODFHG
DQ\ZKHUH�RQ�WKH�VFUHHQ��HYHQ�RQ�WRS�RI�WKH�WH[W�DOUHDG\�SUHVHQW��:KHQ�WKH�PHVVDJH�KDV�EHHQ�UHDG��WKH
ZLQGRZ�LV�UHPRYHG��DQG�WKH�WH[W�KLGLQJ�XQGHU�LW�LV�DXWRPDWLFDOO\�UHFRYHUHG��*LYHQ�WKH�VWDUWLQJ�SRVLWLRQ
DQG�WKH�ZLGWK�RI�WKH�ZLQGRZ��WKH�SURJUDP�DXWRPDWLFDOO\�FDOFXODWHV�WKH�UHTXLUHG�KHLJKW��$Q\�RUGLQDU\
VWULQJ�FDQ�EH�SDVVHG�DV�DQ�DUJXPHQW��$�ZRUG�ZUDS�IXQFWLRQ�SUHYHQWV�ZRUGV�IURP�EHLQJ�EURNHQ�DW�WKH�HQG
RI�WKH�OLQH��7KH�ZLQGRZ�GLVSOD\�IHDWXUH�LV�LPSOHPHQWHG�HQWLUHO\�LQ�DVVHPEO\�ODQJXDJH��LQ�RUGHU�WR�JLYH�D
OLJKWQLQJ�IDVW�RSHUDWLRQ�

(55253$6�7(;7� �3DVFDO�� DQG� (5525$60�7(;7� �DVVHPEO\�� LV� WKH� VRXUFH� FRGH�� 6HH� WKH� ILOH
(5525,1)2�7(;7�IRU�IXUWKHU�LQIRUPDWLRQ�

86(�0,1,�0(025<

0,1,0(025<�&2'(�FRQWDLQV�VRPH�DVVHPEO\�URXWLQHV�ZKLFK�DOORZV�DOORFDWLRQ�RI�G\QDPLF�YDULDEOHV�LQ
WKH� 0LQL� 0HPRU\� 5$0�� 7KLV� ZD\�� \RXU� FRPSXWHU� FDQ� KDQGOH� PRUH� GDWD� RU� D� ORQJHU� SURJUDP�
0,1,0(025<�7(;7�LV�WKH�VRXUFH�FRGH��6RPH�SURJUDPV�PD\�ZRUN�RQO\�LI�WKLV�H[WUD�VSDFH�LV�DYDLODEOH�
ZKLOH�RWKHUV�MXVW�ZRUN�EHWWHU��7R�PDNH�WKH�ODWWHU�NLQG�HDV\�WR�ZULWH��WKH�0LQL�0HPRU\�URXWLQHV�ZHUH
GHVLJQHG� WR� DOORZ� WKH� VDPH� SURJUDP� WR� DGDSW� LWVHOI� WR� WKH� FXUUHQW�PHPRU\� VLWXDWLRQ�� 6HH� WKH� ILOH
0,1,�,1)2�7(;7�IRU�IXUWKHU�LQIRUPDWLRQ�
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$'',7,21$/�6&5((1�+$1'/,1*

$Q\RQH�ZKR�HYHU�WULHG�DQ\�VHULRXV�3DVFDO�SURJUDP�NQRZV�WKDW�VFUHHQ�,�2�OHDYHV�PXFK�WR�EH�GHVLUHG�
(VSHFLDOO\�UHDGLQJ�QXPHULF�YDOXHV�LV�KD]DUGRXV��ZLWK�D�JUHDW�ULVN�IRU�H[HFXWLRQ�HUURUV�

(;75$6&5�&2'(� LV� D�XQLW�ZKLFK�KDQGOHV� VRPH�RI� WKHVH�SUREOHPV��2Q� WKH� LQSXW� VLGH�� LW� SURYLGHV
HVVHQWLDOO\�WKH�VDPH�IXQFWLRQV�DV�WKH�$&&(37�9$/,'$7(�LQ�([WHQGHG�%$6,&��7KHUH�DUH�DOVR�IHDWXUHV
KHUH�WKDW�DUHQ
W�SURYLGHG�E\�%$6,&�

5RXWLQHV�FRUUHVSRQGLQJ�WR�&$//�.(<�DQG�&$//�*&+$5�DUH�DOVR�SUHVHQW��:KHQ�LW�FRPHV�WR�RXWSXW�
ZKLFK�LQ�JHQHUDO�LV�PXFK�OHVV�VHQVLWLYH�WR�XVHU�HUURUV��KRUL]RQWDO�DQG�YHUWLFDO�FKDUDFWHU�UHSHWLWLRQ��OLNH
&$//�+&+$5�DQG�&$//�9&+$5��LV�DYDLODEOH��WRJHWKHU�ZLWK�WKH�DELOLW\�WR�VFUROO�SDUWV�RI�WKH�VFUHHQ�

(;75$3$6�7(;7� �3DVFDO�� DQG� (;75$$60�7(;7� �DVVHPEO\�� KROGV� WKH� VRXUFH� FRGH�
(;75$,1)2�7(;7�GHVFULEHV�WKH�XVH�RI�WKH�URXWLQHV�

3$6&$/�/,%5$5<

6<67(0�/,%5$5<�LV�WKH�QRUPDO�OLEUDU\��HQKDQFHG�ZLWK�WKH�XQLWV�DERYH��H[WUDVFUHQ��VKRZHUURUV�DQG
PLQLPHPRU\���%\�SODFLQJ�WKLV�6<67(0�/,%5$5<�RQ�WKH�ERRW�GLVN��LQ������\RX
OO�DOZD\V�KDYH�WKHVH�WRROV
DYDLODEOH�

:(/&20(�0(66$*(

:(/&20(�&2'(�LV�WKH�SURJUDP�\RX�VKRXOG�KDYH�UXQ�SULRU�WR�UHDGLQJ�WKLV��DW�OHDVW�LI�\RX�IROORZHG�WKH
ZULWWHQ�QRWH��:(/&20(�7(;7�KROGV�WKH�VRXUFH�

7KDW
V� DOO� IRU�QRZ��3OHDVH�JHW� LQ� WRXFK� LI� \RX�HQFRXQWHU�DQ\�SUREOHPV��KDYH� VXJJHVWLRQV�RI� IXUWKHU
LPSURYHPHQWV�RU�KDYH�SURJUDPV�RI�\RXU�RZQ�

7KH�VRIWZDUH�RQ�WKLV�GLVN�LV�SODFHG�LQ�WKH�SXEOLF�GRPDLQ��+RZHYHU��WKH�DPRXQW�RI�GHWHFWLYH�ZRUN�UHTXLUHG
WR�FUHDWH�VRPH�RI�WKH�ILOHV�VWRUHG�RQ�WKLV�GLVN�ZDV�FRQVLGHUDEOH��,
P�P\VHOI�VHQGLQJ�WKLV�GLVN��ZKLFK�LV
FRQWLQXRXVO\�XSGDWHG�DQG�H[SDQGHG��WR�DQ\RQH�ZKR�JLYHV�PH�DQ\�LQIRUPDWLRQ�DERXW�WKH�8&6'�S�V\VWHP
LQ�JHQHUDO�DQG�HVSHFLDOO\�WKH�����$�LPSOHPHQWDWLRQ�
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+HQFH��,
P�YHU\�LQWHUHVWHG�LQ�DQ\WKLQJ�\RX�PLJKW�KDYH�RU�NQRZ�DERXW�3DVFDO�IRU�WKH�7,�����$��)HHO�IUHH
WR�SDVV�WKLV�RQ�WR�RWKHU�SHRSOH��WKH\�PLJKW�EH� LQWHUHVWHG�WRR��%XW�GRQ
W�H[SHFW� HYHU\ERG\�HOVH�WR�GR
HYHU\WKLQJ�IRU�\RX�³�JLYH�VRPHWKLQJ�LQ�UHWXUQ�

$QGHUV�3HUVVRQ
.DPQDUVYDJHQ�������
6��������/81'
6:('(1

3KRQH�
1DW ������������
,QW ���������������
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Disk 97. Contents of file MYDEBUG.TEXT

(*{$L debuglist.text}*)
{$U-}
unit debugger;

interface

procedure debug;
procedure dummy1;

implementation

  procedure debug;
 
  begin
    gotoxy(0,2);
    writeln('Sorry, I''m not real');
    writeln('There is no debugger in this system');
  end;

  procedure dummy1;
 
  begin
  end;

end.
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Disk 97. Contents of file MINIMEMORY.TEXT

;----------------------------
;
; Mini memory allocation routines.
; Allows access of Mini memory to Pascal programs
;
; Contains:
; function initmini:boolean;   external;
; This function MUST be called before use of MMM, and returns true if MMM is
; available.
;
; function mininew(var pointer; size:integer):boolean;   external;
; Allocates space for the variable pointer^ in MMM and returns true if
; possible. Returns false if no MMM or if no space left.
; Example of calling:
; if not mininew(point,sizeof(type_pointed_to)) then
;    new(point);
;
; function inmini(var pointer):boolean;  external;
; Returns true if the pointer points to a variable which resides in MMM.
; Used for disposing.
; Example:
; if not inmini(point) then
;    dispose(point);
;
;  A-DATA 851207
;
;-----------------------------

SP       .EQU 10
LINK     .EQU 11

FREE     .EQU 7000H
LOMINI   .EQU FREE+2
HIMINI   .EQU 8000H

         .RELFUNC INITMINI
        
         CLR  @FREE
         CLR  *SP
         CLR  R0
         CLR  @LOMINI           ;See if MMM responds
         C    @LOMINI,R0
         JNE  OUT
         SETO R0
         SETO @LOMINI
         C    @LOMINI,R0
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         JNE  OUT
         INC  *SP       ;MMM available
         LI   R0,LOMINI ;Init free pointer
         MOV  R0,@FREE
OUT      B    *LINK

         .RELFUNC MININEW,2
        
         MOV  *SP+,R0   ;Size of argument
         MOV  *SP+,R1   ;Addr to pointer
         CLR  *SP
        
         MOV  @FREE,R2  ;Free pointer
         JEQ  OUT       ;No room?
        
         LI   R3,HIMINI ;Space remaining
         S    R2,R3
         C    R3,R0     ;Enough?
         JL   OUT
        
         INC  *SP
         MOV  R2,*R1    ;Set pointer
         A    R0,R2     ;Advance free
         CI   R2,HIMINI ;End of MMM?
         JL   MORE
         CLR  R2        ;If end of memeory then set free to nil
MORE     MOV  R2,@FREE
OUT      B    *LINK

         .RELFUNC INMINI,1
        
         MOV  *SP+,R0   ;Copy pointer address
         MOV  *R0,R0
         CLR  *SP
         CI   R0,LOMINI ;Within MMM?
         JL   OUT
         CI   R0,HIMINI
         JHE  OUT
         INC  *SP
OUT      B    *LINK

         .END
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Disk 97. Contents of file MINITEST.TEXT

program minitest;

(* Get something big to allocate *)
type
  large = array[1..1000] of integer;

var
  p:array[1..5] of ^large;
  i:integer;

(* Declaration of Mini Memory support functions *)
function initmini:boolean;                            external;
function mininew(var pointer; size:integer):boolean;  external;
function inmini(var pointer):boolean;                 external;

begin
  writeln(varavail('')*2,' bytes available');
 
  if initmini then
    writeln('Mini memory used')
  else
    writeln('Can''t find Mini memory');
   
  for i := 1 to 5 do
  begin
    if mininew(p[i],sizeof(large)) then
      writeln('p[',i,'] allocated in Mini Memory')
    else
    begin
      writeln('p[',i,'] not allocated in Mini Memory');
      new(p[i]);
    end;
  end;
 
  writeln(varavail('')*2,' bytes available');
end.
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Disk 97. Contents of file MINI.INFO.TEXT

0,1,�0(025<

7KH�URXWLQHV�IRU�0LQL�0HPRU\�DUH�UDWKHU�VLPSOH��EXW�PLJKW�VWLOO�EH�XVHIXO��7KH�XVH�RI�WKH�IXQFWLRQV�LV
GHVFULEHG�LQ�WKH�VRXUFH�FRGH�0,1,0(025<�7(;7�

7KHUH�LV�DOVR�DQ�H[DPSOH�LQ�WKH�ILOH�0,1,7(67�&2'(��<RX�PD\�UXQ�WKDW�SURJUDP�ZLWK�;�HFXWH��DQG�VHH
WKH�GLIIHUHQFH�ZKHQ�WKH�PRGXOH�LV�SUHVHQW�DQG�ZKHQ�LW�LVQ
W��7KH�VRXUFH�LV�FDOOHG�0,1,7(67�7(;7�

:KHQ�OLQNLQJ��\RX�PLJKW�JLYH�HLWKHU�0,10(025<�RU�6<67(0�/,%5$5<�DV��/LE�ILOH��

1RWH�WKDW�PHPRU\�VSDFH�LQ�0LQL�0HPRU\�LV�QRW�UHOHDVHG�ZKHQ�PLQLGLVSRVH�LV�FDOOHG��7R�UHXVH�PHPRU\�LQ
WKH�PRGXOH�� LQLWPLQL�PXVW� EH� FDOOHG�� %XW� WKDW�PHDQV� WKDW� WKH� GDWD� SUHVHQWO\� VWRUHG� LQ� WKH�PRGXOH
GLVDSSHDUV��VRRQHU�RU�ODWHU��

2Q�WKH�RWKHU�KDQG��JOREDO�EXIIHUV�DQG�WKH�OLNH�DUH�YHU\�VXLWDEOH�IRU�DOORFDWLRQ�LQ�0LQL�0HPRU\�DW�WKH�VWDUW
RI�WKH�SURJUDP��7KHQ�WKH\�PLJKW�VWD\�WKHUH�GXULQJ�WKH�HQWLUH�H[HFXWLRQ�RI�WKH�SURJUDP�

7KH�0LQL�0HPRU\�URXWLQHV�PLJKW�RI�FRXUVH�EH�FKDQJHG�WR�DOORZ�VWRUDJH�LQ�PRGXOHV�ZLWK��.�E\WHV�RI�5$0�
OLNH�0D[LPHP��D�6XSHU�&DUW�RU�WKH�*5$0�.UDFNHU��1RZDGD\V��ZLWK�VHYHUDO�5$0�GLVNV�DYDLODEOH��WKH�QHHG
IRU�WKLV�URXWLQH�PLJKW�EH�OHVV�REYLRXV��%XW�WKHUH�LV�WKH�DGYDQWDJH�WKDW�WKLV�SURJUDP�DOORZV�WKH�HDVLHVW
VWRUDJH�DQG�UHWULHYDO�RI�GDWD��,QVWHDG�RI�VLPXODWLQJ�D�GLVN��ZKLFK�UHTXLUHV�WKH�XVH�RI�ILOH�DFFHVV��GDWD�LV
UHIHUHQFHG�ZLWK�RUGLQDU\�SRLQWHUV�
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Disk 97. Contents of file SYS.MAP.TEXT

7KH�S�&RGH�FDUG

7KH�S�&RGH�FDUG�KDV�D�WRWDO�PHPRU\�FDSDFLW\�RI����NLORE\WHV��7KLV�PHPRU\�FRQVLVWV�RI����.�520�DQG���
.�*520�

520�
7KH�520�PHPRU\�LV�ORFDWHG�DW�������)))��������)))�LV�SDJHG�LQ�WZR�SDJHV��EXW�WKH�ORZHU�IRXU�NLORE\WHV
DUH�DOZD\V�WKH�VDPH��7KH�SDJLQJ�LV�GRQH�ZLWK�&58�ELW��)����5HVHWWLQJ�WKH�ELW�WR�]HUR�JLYHV�DFFHVV�WR�WKH
QRUPDO�SDJH��6HWWLQJ�WKH�ELW�WR�RQH�VZLWFKHV�LQ�WKH�H[WUD�SDJH�

*520�
7KH�*520�FKLSV�FRQWDLQ�WKH�ILOHV�WKDW�DUH�ORFDWHG�LQ�XQLW�������26����7KH\�DOVR�FRQWDLQ�YDULRXV�GDWD�DQG
DVVHPEO\�FRGH��ZKLFK�LV�ORDGHG�LQWR�5$0�ZKHQ�WKH�FDUG�LV�LQLWLDOL]HG�

7KH�S�&RGH�*520�LV�DFFHVVHG�MXVW�OLNH�WKH�FRQVROH�DQG�PRGXOH�*520�FKLSV��EXW�DW�GLIIHUHQW�DGGUHVVHV�

7KH�IROORZLQJ�DUH�XVHG�

3*505'��%)&�5HDG�GDWD�
3*505$��%)(�5HDG�DGGUHVV�
3*50:'��))&�:ULWH�GDWD���1RW�XVHG��1R�*5$0�KHUH��
3*50:$��))(�:ULWH�DGGUHVV�

:KHQ�UXQQLQJ��WKH�S�V\VWHP�XVHV�VHYHUDO�GLIIHUHQW�ZRUNVSDFHV��7KH�PDLQ�RQH�XVHG��KRZHYHU��LV�ORFDWHG
DW�������2WKHUV�XVHG�DUH���$�����&�����(���*3/:6��������DQG���%���0D\EH�RWKHUV�WRR��IRU�VSHFLDO
SXUSRVHV�

5� LQ�WKH�PDLQ�ZRUNVSDFH��������LV�WKH�S�&RGH�LQVWUXFWLRQ�SRLQWHU�
5� �LV�XVHG�DV�D�IUDPH�SRLQWHU�IRU�DFWLYDWLRQ�UHFRUGV�DOORFDWHG�RQ�WKH�VWDFN�
5�� LV�WKH�VWDFN�SRLQWHU�
5�� LV�WKH�UHWXUQ�OLQN�
5�� FRQWDLQV�WKH�DGGUHVV�RI�WKH�30(�LQVWUXFWLRQ�IHWFK�URXWLQH�
5�� FRQWDLQV�WKH�5HDG�'DWD�DGGUHVV�RI�WKH�FXUUHQWO\�H[HFXWLQJ�FRGH�VHJPHQW��&RXOG�EH�3*505'�

9'35'�RU����IRU�&38�5$0��
5�� *OREDO�GDWD�IUDPH�SRLQWHU�IRU�FXUUHQW�VHJPHQW�
5�� LV�D�IODJ�XVHG�WR�UHPHPEHU�ZKHUH�WKH�S�&RGH�FXUUHQWO\�LQWHUSUHWHG�LV�ORFDWHG�

 ���&38�5$0
����9'3�5$0
!���*520
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Map of 8K RAM under the p-system.
All addresses in hex.

=============================================================================

2000-277F  80 column screen.
           Temporarily used for other purposes during power-up.
2780       INTMEM   Interpreters memory pointer in VDP RAM.
           Initialized to 0DF8.
2782       TOPMEM   Top memory pointer in VDP RAM.
           Initialized to 3EDF.
2784-27B7  Sound data.
***
27D8-27E6  Sound data.
***
2808       Last sprite coincidence counter.
280A-280C  Bit maps for moving sprites.
***
2810-281C  Copies of VDP register 1-7 (standard mode).
           Used when initializing the p-Code card.
281E       VDP status copy.
***
2886       Cursor addressing flag.
***
288A       Keyboard buffer pointer.
288C       Keyboard layout area pointer.
288E       Screen blanking timer.
2890       Stop flag.           False=0, true=FFFF
2892       Alpha lock flag.
2894       Flush flag
2896-28B4  Subsidiary workspace.
 28A2      Key buffer mode flag. (FF40=empty, FF00=something, FF80=full)
 28A4      Key buffer store pointer  [0..31]
 28A6      Key buffer fetch pointer  [0..31]
 28AA      VDPWA (at least sometimes).
28B6-28D4  "Interrupt" workspace.
***
2960       PAB pointer
***
2964-2982  Workspace
2984       Index into interrupt address table.
2986-29A2  CRU addresses of cards with interrupt routines. End marker=0000.
 29AA      Block number.
 29AC      Byte count.
 29AE      Buffer address.
 29B0      Drive number.
 29B2      Control parameter.
***
29A8-29B8  Data passed to I/O routines.
***
29DC-2A1C  PAB pointer table for units.
***
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2A24-2A32  Register save area R0-R7.
2A34       Save area.
***
2AA0-2AA4  KSCAN data for 83C6-83CA
***
2AAA-2AAC  Vector for "interrupt".                           (28B6  32DC)
2AAE-2AB0  Vector for keyboard scanning and buffer storage.  (2896  41BA)

           (* Various PME data located at 2AB2-2AF6.
              Used for task switching and similar. *)
             
2AB2       Current SIB pointer.                     (CURSIB)
2AB4       Current Environment Record Pointer       (E_Rec_P)
2AB6       Pointer to TIB at head of ready queue.   (READYQ)
2AB8       Current Environment Vector Pointer       (E_Vec_P).
2ABA       Current TIB pointer.                     (CURTSK)
             See Internal Architecture Guide for descriptions of TIB, SIB and
             environment vectors and records.
***
2ABE       Current segment constant pool pointer (absolute).
2AC0       Current segment constant pool pointer (relative).
2AC3       Current procedure number (byte). (High byte not used?)
***
2ACC       P-Code IPC save area. Used by the PME.
***
2ADC       Return address (R11) save area.
***
2AE2       Segment base. IPC is segment relative.
2AE4       Routine dictionary pointer.
***
2AE8       PME filp indicator.
***
2AF2       Save area.
***
2AF8-2B12  'Segment ________ not found:'
2B14-2B31  'Put volume _______ in unit #__'
2B33-2B4F  'Press spacebar to continue...'
***
2BA4-2BA6  System clock (low,high).
***
2BB8       24 (Screen height).
2BBA       40 (Screen width).
2BBC       Code for arrow down.
2BBD       Code for arrow up.
2BBE       Code for arrow right.
2BBF       Code for arrow left.
2BC0       Code for FLUSH.
2BC1       Code for etx.
2BC2       Code for STOP.
2BC3       Code for BREAK.



The Cyc: Boston Computer Society Software Library

1437

2BC4       Code for editor unknown character?
2BC5       Code for backspace.
2BC6       Code for escape.
2BC7       Code for line delete.
2BC8       Code for etx.
2BC9       ?
2BCA       Code for alpha lock.
***
2BD0-2BEA  TIB for main task.
***
2BFC-2C1C  Corresponding drive number (byte) for blocked units.
***
2C20-2C60  Table with pointers for different units.
 2C20      0000     #0  (Reserved)
 2C22      2C68     #1  CONSOLE
 2C24      2C68     #2  SYSTERM
 2C26      0000     #3  (Graphic)  Reserved for Terak microcomputers.
 2C28      2C70     #4  Diskette name
 2C2A      2C70     #5  Diskette name
 2C2C      2C80     #6  PRINTER
 2C2E      2C80     #7  REMIN
 2C30      2C80     #8  REMOUT
 2C32      2C70     #9  Diskette name
 2C34      0000     #10 (Diskette name)
 2C36      0000     #11 (Diskette name)
 2C38      0000     #12 (Diskette name)
 2C3A      2C70     #13 Assigned to unit loaded from tape.
 2C3C      2C70     #14 OS
 2C3E      2C70     #15
   ...and so on...
 2C5C      2C70     #30
 2C5E      2C88     #31 TAPE
 2C60      2C78     #32 TP
***
           (* Addresses in secondary ROM page *)
2C68-2C6E  538E 547E 5270 5360  (Computer console)
2C70-2C76  5796 5740 568C 5652  (Blocked devices)
2C78-2C7E  0000 59FA 59CA 0000  (Thermal printer)
2C80-2C86  5ABE 5AD8 5AB4 0000  (RS232 card)
2C88-2C8E  5B68 5B22 5B10 0000  (Tape)
2C90-2C93  Sound data.
***
2CAC       DSR validation indicator  (AA).
***
2CB0-2CBC  Copies of VDP register 1-7.
2CBE       Pointer to 80 column screen memory.
2CC0       Current line.
2CC2       Current column.
2CC4       Current 80 col address.
2CC6       Screen width.
2CC8       Screen height.
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2CCA       Current screen window.
2CCC       Number of bytes on 23 lines.
***
2CD0       Autorepeat counter
2CD2       Keyscan limitation counter. (Key buffering isn't done on every
           interrupt.)
2CD4       Keyscan limitation value.
***
2CFA-      Some table.
***
2D20-      Some table.
***
2D92-2DB0  Bit masks for general use.
2DB2-2FB0  Address table for p-Code interpreter. Opcode is a word index.
***
2FFE-3016  Code which resets the computer and branches to the normal OS.
3018-3024  Code calling something in secondary page on card.
3026-308C  Table with pointers to some of the keywords in the next table.
           Each pointer is followed by a value.
 3026      AND      2
 302A      BEGIN    1
 302E      CASE     2
 3032      DEFINITI 4
 3036      ELSE     3
 303A      FOR      4
 303E      GOTO     1
 3042      @@@@@@@@ 1
 3046      IF       4
 304A      @@@@@@@@ 1
 304E      @@@@@@@@ 1
 3052      LABEL    1
 3056      MOD      1
 305A      NOT      1
 305E      OF       2
 3062      PACKED   4
 3066      @@@@@@@@ 1
 306A      RECORD   2
 306E      SEPARATE 3
 3072      THEN     3
 3076      UNIT     3
 307A      VAR      1
 307E      WHILE    2
 3082      @@@@@@@@ 1
 3086      @@@@@@@@ 1
 308A      @@@@@@@@ 1
           Data for IDSEARCH.
308E       '@@@@@@@@' 000F  Unknown identifier code
3098       'AND     ' 2702
30A2       'ARRAY   ' 2C0F
30AC       'BEGIN   ' 130F
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30B6       'CASE    ' 150F
30C0       'CONST   ' 1C0F
30CA       'DEFINITI' 000F
30D4       'DIV     ' 2703
30DE       'DO      ' 060F
30E8       'DOWNTO  ' 080F
30F2       'ELSE    ' 0D0F
30FC       'END     ' 090F
3106       'EXTERNAL' 350F
3110       'FOR     ' 180F
311A       'FILE    ' 2E0F
3124       'FORWARD ' 220F
312E       'FUNCTION' 200F
3138       'GOTO    ' 1A0F
3142       'IF      ' 140F
314C       'IMPLEMEN' 340F
3156       'IN      ' 290E
3160       'INTERFAC' 330F
316A       'LABEL   ' 1B0F
3174       'MOD     ' 2704
317E       'NOT     ' 260F
3188       'OF      ' 0B0F
3192       'OR      ' 2807
319C       'PACKED  ' 2B0F
31A6       'PROCEDUR' 1F0F
31B0       'PROCESS ' 380F
31BA       'PROGRAM ' 210F
31C4       'RECORD  ' 2D0F
31CE       'REPEAT  ' 160F
31D8       'SEPARATE' 360F
31E2       'SET     ' 2A0F
31EC       'SEGMENT ' 210F
31F6       'THEN    ' 0C0F
3200       'TO      ' 070F
320A       'TYPE    ' 1D0F
3214       'UNIT    ' 320F
321E       'UNTIL   ' 0A0F
3228       'USES    ' 310F
3232       'VAR     ' 1E0F
323C       'WHILE   ' 170F
3246       'WITH    ' 190F
3250-3296  Code for PME instruction decode. Used when p-Code is in mapped
           memory, i.e. VDP RAM or GROM.
3298-32DA  Code for PME kernel. Used when interpreted code is in CPU RAM.
           The code portions above are transferred to RAM PAD (8300-8344)
           when executing for speed reasons.
32DC-337C  Code for simulated interrupts.
           The p-system always runs with interrupts disabled. Interrupt
           service is provided by reading the interrupt request as an ordinary
           I/O bit. If it's active, this code is executed.
           The I/O bit is tested after every taken (p-Code) JUMP instruction,
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           and also during various output tasks.
           Both vertical blanking and external interrupts are serviced.
337E-34AA  Code for some kind of I/O.
34AC-34C2  Code...
34C4-34DA  Code...
34DC-34EC  Code...
34EE-34FE  Code...
3500-3508  Pops two values, pushes zero and fetches next p-Code.
350A-350E  Pops one value, then next p-Code.
3510-352A  Code... Turns on normal page and some more things.
352C-353A  Code which switches in alternate p-Code ROM page.
353C-354A  Code for normal page. Sometimes entered @3540.
354C-355C  Code...
355E-3566  Code giving normal page and then run-time error (unknown instr.).
3568-357E  Code erasing the 80 column screen memory.
3580-38FC  Kernel global data area.
  3600-3607  Prefix volume name (string[7]).
  3608-360F  Root volume name   (string[7]).
  3610       System date.
             packed record
               month:1..12;   (* 4 bits *)
               date :1..31;   (* 5 bits *)
               year :0..99;   (* 7 bits *)
             end;
  ***
  3614-3616  Heap_Info.lock      :semaphore;
  3618       Heap_Info.HeapTop   :MemPtr;
  361A       Heap_Info.TopMark   :MemPtr;
  361C-361E  Task_Info.Task_Done :semaphore;
  3620-3622  Task_Info.Lock      :semaphore;
  3624       Task_Info.N_Tasks   :integer;
  3626           1 (decimal constants)
  3628          10
  362A         100
  362C        1000
  362E       10000
  ***
  3696-3820  Table with name and type of units #0..#32.
             record
               volume_id   :string[7];
               is_blocked  :boolean;
               no_of_blocks:integer;    (* maxint if not blocked *)
             end;
  3822-3839  File name for the assembler.      Type is string[23].
  383A-3851  File name for the compiler.
  3852-3869  File name for the editor.
  386A-3881  File name for the filer.
  3882-3899  File name for the linker.
  ***
  38CA-38E1  File name for the library text file (usually '*USERLIB.TEXT').
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  ***
  38FA       '99' when running.
             'GO' when stopped because e.g. stack overflow.
             'NO' when stopped by H(alt.
             The p-system doesn't start on reset if this location contains 'NO'.
  38FC       '/4' when running.
***
=============================================================================

1RWH��$OO�LQIRUPDWLRQ�SURYLGHG�KHUH�KDV�EHHQ�JDWKHUHG�E\�LQVSHFWLRQ�RI�WKH�S�6\VWHP�LQ�RSHUDWLRQ�DQG�E\
GLVDVVHPEO\�RI�WKH�S�&RGH�LQWHUSUHWHU��1R�RIILFLDO�LQIRUPDWLRQ�IURP�7,�RU�6RI7HFK�KDV�EHHQ�DYDLODEOH�
&RUUHFWQHVV�LQ�WKH�PDSSLQJ�RI�WKH�S�6\VWHP�LV�QRW�JXDUDQWHHG�

$�'$7$���
$QGHUV�3HUVVRQ��/XQG��6ZHGHQ�
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Disk 97. Contents of file WELCOME.TEXT

program welcome;
  (* Used for displaying a welcome message on the sig disk *)
 
var
  ch      :char;
 

begin (* welcome *)
  page(output);
  gotoxy(10,0);
  writeln('HELLO');
  writeln;
  writeln('You''ve now received some programs and');
  writeln('general information about the UCSD');
  writeln('p-system for the TI 99/4A.');
  writeln;
  writeln('Some programs here are ready to run, but');
  writeln('most of them are intended to help you');
  writeln('when you write your own programs.');
  writeln;
  writeln('These routines are usually units, which');
  writeln('can be referenced from your programs.');
  writeln('There are examples of this too.');
  writeln;
  writeln('The next thing to do now is to start the');
  writeln('editor and load the file ''diskinfo''.');
  writeln('It describes the contents of the other');
  writeln('files on the disk.');
  gotoxy(0,23);
  write('Press...');
  read(keyboard,ch);
end. (* welcome *)
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Disk 98. c99 Windows — Pro g and Docs

9HUVLRQ� $XWKRU��7RP�%HQWOH\
5HTXLUHV��F�� /DQJXDJH��F�� 8SGDWHG���������

7KLV�GLVN�FRQWDLQV�D�SURJUDP�FDOOHG��7KH�:LQGRZ��ZKLFK�DOORZV�IRU�UHDGLQJ�RI�GRFXPHQWV�LQ�D�ZLQGRZHG
HQYLURQPHQW��,W�FRQWDLQV�D�VHFRQG�GHPR�DQG�GRFXPHQWDWLRQ�

dskdir. v2.0. 12-dec-96
Disk name               = C99WINDOWS
Sectors total           = 360
Sectors used            = 290
Sectors available       = 68
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 INTRO         9 DIS/VAR 80   >022 008
002 >003 WDEMO        33 PROGRAM      >02a 032
003 >00b WDEMO2        1 DIS/VAR 80   No data sectors in file
004 >004 WDEMP        16 PROGRAM      >04a 015
005 >005 WINDOW       33 PROGRAM      >059 032
006 >006 WINDOWS1DC   70 DIS/VAR 80   >079 069
007 >007 WINDOWS2DC   75 DIS/VAR 80   >0be 074
008 >008 WINDOWSDOC    2 DIS/VAR 80   >108 001
009 >009 WINDOX       33 PROGRAM      >109 032
010 >00a WINDOY       18 PROGRAM      >129 017
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Disk 98. Contents of file INTRO

,1752'8&7,21

7KLV�VXEPLVVLRQ�LV�FDOOHG�F���:LQGRZV��&���:LQGRZV�LV�D�
F
�OLEUDU\�GHVLJQHG�WR�DOORZ�SURJUDPPHUV�WR�XVH
ZLQGRZV�ZLWKLQ�WKHLU�SURJUDPV��,W�LV�GHVLJQHG�WR�EH�VLPSOH�WR�XVH�IRU�EHJLQQHU�SURJUDPPHUV��ZKLOH�DOVR
KDYLQJ�WKH�DELOLW\�WR�GR�PDQ\�FRPSOH[�RSHUDWLRQV�UHTXLUHG�E\�PRUH�H[SHULHQFHG�SURJUDPPHUV��6LQFH�WKH
OLEUDU\�E\�LWVHOI�GRHV�QR�MXVWLFH�WR�ZKDW�FDQ�EH�DFFRPSOLVKHG�,�KDYH�ZULWWHQ�WZR�SURJUDPV�WR�GHPRQVWUDWH
LW
V�SRZHU�

3URJUDP���³�:'(02

5XQ�:'(02�IURP�DQ\�DYDLODEOH�SURJUDP�ORDGHU�WR�VHH�VRPH�RI�WKH�IHDWXUHV�WKDW�DUH�DYDLODEOH�LQ�F��
:LQGRZV��7KLV�LV�DQ�H[DPSOH�RI�D�VLPSOH�SURJUDP��7KH�VRXUFH�IRU�WKLV�SURJUDP�LV�LQ�:'(02&�

3URJUDP���³�:,1'2:

5XQ�:,1'2:�IURP�DQ\�DYDLODEOH�SURJUDP�ORDGHU��7KLV�SURJUDP�LV�D�YHUVLRQ�RI�WKH�RULJLQDO�
:,1'2:

SURJUDP�H[FHSW�WKDW�LW�KDV�EHHQ�FRQYHUWHG�WR�XVH�F���:LQGRZV��7KLV�SURJUDP�JLYHV�D�JRRG�H[DPSOH�RI�KRZ
WR�XVH� FRPPDQG� OLQHV�� SRSXS�ZLQGRZV�DQG�RWKHU� VRSKLVWLFDWHG�RSWLRQV��7KH� VRXUFH� LV� FRQWDLQHG� LQ
:,1'2:&��1RWH�WKDW�ZKHQ�\RX�DUH�SURPSWHG�RQ�D�FRPPDQG�OLQH�RU�SRSXS�ZLQGRZ�XVH�WKH�DUURZ�NH\V
WR�FKDQJH�WKH�VHOHFWLRQ��HQWHU�WR�VHOHFW�LW�DQG�FCTN 9 (BACK) �WR�EDFNRXW�

,QFOXGHG�LQ�WKLV�VXEPLVVLRQ�DUH�DOO�RI�WKH�VRXUFH�ILOHV�SOXV�D����SDJH�PDQXDO�RQ�KRZ�WR�EXLOG�DQG�XVH�F��
:LQGRZV�

$XWKRU��7RP�
F
�%HQWOH\
)RU��2WWDZD�7,�8VHUV�*URXS
6RIWZDUH�&RQWHVW
����



The Cyc: Boston Computer Society Software Library

1445

Disk 98. Contents of file WINDOWS1DC

:LQGRZV�)RU�&��

(GLWLRQ���������������

6RIWZDUH�DQG�'RFXPHQWDWLRQ�ZULWWHQ�E\�7RP�
F
�%HQWOH\

7KH�F���:LQGRZV�OLEUDU\�DOORZV�WKH�
F
�SURJUDPPHU�WR�XVH�ZLQGRZV�LQVLGH�RI�KLV�KHU�SURJUDPV��7R�XVH�F��
:LQGRZV�WKH�SURJUDPPHU�VLPSO\�RSHQV�ZLQGRZV�DQG�SXWV�RU�JHWV�LQIRUPDWLRQ�IURP�WKHP��2WKHU�IHDWXUHV
VXFK�DV�D�PHVVDJH�OLQH��FRPPDQG�EDU�DQG�SRS�XS�PHQXV�DOORZ�WKH�SURJUDPPHU�WR�PDNH�KLV�SURJUDPV�YHU\
XVHU�IULHQGO\�DQG�SOHDVLQJ�WR�WKH�H\H�

7R�PDNH�WKH�XVH�RI�F���:LQGRZV�VLPSOH�PRVW�RI�WKH�LQSXW�DQG�RXWSXW�URXWLQHV�ZHUH�PRGHOHG�DIWHU�H[LVWLQJ

F
�IXQFWLRQV��IRU�H[DPSOH�SXWV�ZRXOG�EH�UHSODFHG�ZBSXWV�WR�SULQW�VWULQJV�WR�D�ZLQGRZ���8VLQJ�WKLV�DSSURDFK
ZLOO�DOORZ�\RX�WR�FKDQJH�H[LVWLQJ�SURJUDPV�WR�XWLOL]H�F���:LQGRZV�YHU\�TXLFNO\�ZLWK�D�PLQLPDO�DPRXQW
RI�FRGH�FKDQJH��$QRWKHU�QLFH�IHDWXUH�RI�F���:LQGRZV�LV�LWV
����FROXPQ�YLUWXDO�GLVSOD\�EXIIHU��ZKLFK�ZLOO
DOORZ�\RX�WR�GLVSOD\�XS�WR����FROXPQV�RI�LQIRUPDWLRQ�LQ�WKH�ZLQGRZ��RI�FRXUVH�\RX�ZLOO�VWLOO�KDYH�WR�IOLS
WKURXJK�WKH�YLUWXDO�EXIIHU�XVLQJ�RQH�RI�WKH�VXSSOLHG�IXQFWLRQV�WR�VHH�DOO�RI�WKH�LQIRUPDWLRQ�

6LQFH�DQ\�W\SH�RI�ZLQGRZLQJ�V\VWHP�WDNHV�D�FRQVLGHUDEOH�DPRXQW�RI�PHPRU\�WR�UXQ�,�KDYH�IRFXVHG�RQ
FUHDWLQJ�D�ZLQGRZLQJ�OLEUDU\�WKDW�KDV�PLQLPDO�PHPRU\�XVDJH��IXQFWLRQDOLW\�DQG�VSHHG��7KHUHIRUH�WKHUH
LV�YHU\�OLWWOH�WR�QR�HUURU�FKHFNLQJ�RI�SDUDPHWHUV�ZKHQ�FDOOLQJ�DQ\�IXQFWLRQ�VR�EH�FDUHIXO�

7KHUH�LV�QR�FKDUJH�IRU�WKLV�OLEUDU\��DOO�,�DVN�LV�LI�\RX�GHYHORS�DQ\�DSSOLFDWLRQ�XVLQJ�WKLV�OLEUDU\�SOHDVH�VHQG
PH�D�FRS\��,I�\RX�KDYH�DQ\�SUREOHPV�RU�VXJJHVWLRQV�SOHDVH�VHQG�FRUUHVSRQGHQFH�WR�

7RP�%HQWOH\
�����*RUGRQ�6W�
%R[����
2VJRRGH��2QWDULR
&DQDGD�.�$��:�

),567�7+,1*6�),567

7KH�ILUVW�WKLQJ�\RX�GR�LV�PDNH�D�EDFNXS�RI�WKH�:LQGRZV�OLEUDU\��6HFRQG�EXLOG�WKH�REMHFW�PRGXOHV��WR�GR
WKLV�GR�WKH�IROORZLQJ�

���&RPSLOH�DQG�DVVHPEOH�:,1'2:6&�WR�EH�:,1'2:6�
���&RPSLOH�DQG�DVVHPEOH�:&0'&�WR�EH�:&0'�
���&RPSLOH�DQG�DVVHPEOH�:&0'%$5&�WR�EH�:&0'%$5�
���&RPSLOH�DQG�DVVHPEOH�:32383&�WR�EH�:32383�
���&RPSLOH�DQG�DVVHPEOH�:06*&�WR�EH�:06*�
���&RPSLOH�DQG�DVVHPEOH�:*(76&�WR�EH�:*(76�
���&RPSLOH�DQG�DVVHPEOH�:,1'2:6*�WR�EH�:,1'2:6*2�
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���&RPSLOH�DQG�DVVHPEOH�:,1'2:6�*�WR�EH�:,1'2:6�*2�
���&RPSLOH�DQG�DVVHPEOH�:,1'2:6�*�WR�EH�:,1'2:6�*2�
����&RPSLOH�DQG�DVVHPEOH�:,1'2:6�*�WR�EH�:,1'2:6�*2�

&RPSLOHU�UHTXLUHPHQWV��F���YHUVLRQ����

7KH�REMHFW�ILOH�:,1'2:6�FRQWDLQ�WKH�NHUQHO�URXWLQHV�IRU�F���:LQGRZV�DQG�LV�DOZD\V�UHTXLUHG�ZKHQ�XVLQJ
F���:LQGRZV��7KH�RWKHU�ILOHV�DUH�UHTXLUHG�ZKHQ�XVLQJ�RWKHU�IHDWXUHV�RI�F���:LQGRZV��:&0'�LV�XVHG�WR
UHVL]H�WKH�ZLQGRZ�RU�VFUROO� WKH�YLUWXDO�EXIIHU��:&0'%$5�LV�XVHG�ZKHQ�WKH�FRPPDQG�EDU�RSWLRQ�LV
UHTXLUHG��:32383�LV�XVHG�ZKHQ�\RX�ZLVK�WR�XVH�SRSXS�RSWLRQ�ZLQGRZV��:06*�LV�UHTXLUHG�LI�\RX�ZDQW
WR�XVH�WKH�PHVVDJH�OLQH�DQG�:*(76�LV�UHTXLUHG�LI�\RX�ZDQW�WR�JHW�LQSXW�IURP�D�ZLQGRZ�

+RZ�WR�ORDG�WKH�/LEUDULHV�

8VLQJ�RSWLRQ���/RDG�DQG�5XQ�RU�P\�SURJUDP�
&/2$'
�ORDG�WKH�IROORZLQJ�PRGXOHV�LQ�WKH�VSHFLILHG�RUGHU�

'6.��&��3),
'6.���\RXU�REMHFW�PRGXOH�V�!
'6.��*5)���UHTXLUHG�
'6.��:,1'2:6��UHTXLUHG�
'6.��:&0'��LI�UHTXLUHG�
'6.��:&0'%$5��LI�UHTXLUHG�
'6.��:32383��LI�UHTXLUHG�
'6.��:06*��LI�UHTXLUHG�
'6.��:*(76��LI�UHTXLUHG�
'6.��&683��UHTXLUHG�
'6.��&��3))
'6.��:,1'2:6*2��FRQWDLQV�JOREDOV�PXVW�EH�SODFHG�KHUH��
RU�:,1'2:6�*2�:,1'2:6�*2�:,1'2:6�*2��EURNHQ�XS�:,1'2:6*2�

7KLQJV�IRU�WKH�IXWXUH�

,I�WKLV�OLEUDU\�LV�UHFHLYHG�ZHOO�E\�F���XVHUV�,�ZLOO�FRQWLQXH�DGGLQJ�DQG�LPSURYLQJ�LW��VR�SOHDVH�VHQG�PH�\RXU
FRPPHQWV�

7DEOH�RI�)XQFWLRQV�DQG�9DULDEOHV

)XQFWLRQ�RU�9DULDEOH 3DJH��

EXIBFRO��Y� �
ILOOE��I� �
VWUOHQ��I� �
XVHBYEXI��Y� �
ZBER[��I� �
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ZBFOHDU��I� �
ZBFORVH��I� ��
ZBFOUEXI��I� ��
ZBFPG��I� ��
ZBFPGEDU��I� ��
ZBGUXP��Y� ��
ZBIOXVK��I� ��
ZBJHWFKDU��I� ��
ZBJHWV��I� ��
ZBLQLW��I� ��
ZBLQY��I� ��
ZBORFDWH��I� ��
ZBPVJ��I� ��
ZBQRLQY��I� ��
ZBRSHQ��I� ��
ZBSRSXS��I� ��
ZBSRVLWLRQ��I� ��
ZBSXWFKDU��I� ��
ZBSXWV��I� ��
ZBUDZ��Y� ��
ZBUPDUJLQ��Y� ��
ZBVFUROO��I� ��
ZBWLWOH��I� ��
ZLQGRZ��Y� ��

/,%5$5<�)81&7,216

EXIBFRO YDULDEOH

&RQWDLQV�WKH�VWDUWLQJ�FROXPQ�WR�GLVSOD\�LQ�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

extern int buf_col;

'HVFULSWLRQ�

7KLV�YDULDEOH�LV�XVHG�WR�FRQWURO�ZKLFK�YLUWXDO�EXIIHU�FROXPQ�LV�WKH�ILUVW�FROXPQ�WR�EH�GLVSOD\HG�ZLWKLQ�WKH
FXUUHQW�ZLQGRZ�

([DPSOH�

/* Program for buf_col example */

#include "dsk1.windowsh"
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extern int buf_col;

main()
  {
    w_open("Windows");
    w_puts("This is an example of how to use buf_col");
    buf_col = 5; /* start display at 'is' */
    w_flush();   /* flush it to force redisplay */
    w_close();
  }

ILOOE IXQFWLRQ

)LOO�E\WH�DUUD\�ZLWK�VSHFLILHG�YDOXH�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *string, c;

int   n;

fillb(string,c,n);

ZKHUH
VWULQJ LV�WKH�DGGUHVV�WR�ILOO�
F LV�WKH�ILOO�FKDUDFWHU�
Q LV�WKH�QXPEHU�RI�F�WR�ILOO�LQWR�VWULQJ�

'HVFULSWLRQ�

8VH�ILOOE�WR�ILOO�D�FKDUDFWHU�YDOXH�LQWR�VRPH�VWULQJ�DUUD\�

�5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

��3URJUDP�IRU�ILOOE�IXQFWLRQ��

�LQFOXGH��GVN��ZLQGRZVK�

PDLQ��
��^
����FKDU�VWULQJ>��@�

����ILOOE�VWULQJ�
?�
���������ILOO�VWULQJ�ZLWK�QXOOV��
������
������
��`

VWUOHQ IXQFWLRQ

'HWHUPLQH�WKH�OHQJWK�RI�D�FKDUDFWHU�VWULQJ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *string;

int   siz;

siz = strlen(string);

ZKHUH
VWULQJ LV�WKH�SRLQWHU�WR�WKH�VWULQJ�WR�LQVSHFW�
VL] UHFHLYHV�WKH�UHVXOW�RI�WKH�FRXQW�

'HVFULSWLRQ�

8VH�VWUOHQ�WR�GHWHUPLQH�WKH�OHQJWK�RI�D�QXOO�WHUPLQDWHG�VWULQJ�

5HWXUQV�

5HWXUQV�WKH�OHQJWK�RI�WKH�VWULQJ��LQ�E\WHV�

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program of strlen function */

#include "dsk1.windowsh"

main()
  {
    char *string;
    int   len;

    string = "This is a string";
    len = strlen(string);
     .
     .
  }

XVHBYEXI YDULDEOH

)ODJ�VSHFLI\LQJ�ZKHWKHU�WR�XVH�WKH�YLUWXDO�EXIIHU�

&DOOLQJ�6HTXHQFH�

extern int use_vbuf;

'HVFULSWLRQ�

7KLV�YDULDEOH�LV�XVHG�WR�FRQWURO�ZKHWKHU�LQIRUPDWLRQ�LV�ZULWWHQ�LQWR�WKH����FROXPQ�YLUWXDO�EXIIHU��6HW�LW
WR���WR�XVH�WKH�YLUWXDO�EXIIHU��RWKHUZLVH�VHW�LW�WR���

([DPSOH�

/* Program for use_vbuf variable */

#include "dsk1.windowsh"

extern int use_vbuf;

main()
  {
    w_open("Windows");
    use_vbuf = 0; /* don't use virtual buffer */
    w_puts("Not using virtual buffer");
    w_close();
  }
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ZBER[ IXQFWLRQ

'UDZ�RU�HUDVH�D�ER[�RQ�WKH�VFUHHQ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

int top_row, top_left_col, bottom_row;

int bottom_right_col, clear;

w_box(top_row,top_left_col,bottom_row,bottom_right_col,clear);

ZKHUH
WRSBURZ LV�WKH�WRS�URZ�RI�WKH�ER[�
WRSBOHIWBFRO LV�WKH�WRS�OHIW�FROXPQ�RI�WKH�ER[�
ERWWRPBURZ LV�WKH�ERWWRP�URZ�RI�WKH�ER[�
ERWWRPBULJKWBFRO LV�WKH�ERWWRP�ULJKW�FROXPQ�RI�WKH�ER[�
FOHDU VSHFLILHV�ZKHWKHU�WKH�ER[�LV�GUDZQ�RU�HUDVHG�

'HVFULSWLRQ�

8VH�ZBER[�WR�GUDZ�RU�HUDVH�D�ER[�RQ�WKH�VFUHHQ��$�ER[�ZLOO�EH�GUDZQ�LI�FOHDU�LV�IDOVH�RWKHUZLVH�LW�ZLOO�EH
HUDVHG�IURP�WKH�VFUHHQ�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for w_box function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_box(2,1,23,40,0); /* draw a box */
    w_box(2,1,23,40,1); /* erase the box just drawn */
     .
     .
  }

ZBFOHDU IXQFWLRQ

&OHDUV�WKH�FXUUHQW�ZLQGRZ�GLVSOD\

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

w_clear();

'HVFULSWLRQ�

8VH�ZBFOHDU�LI�\RX�ZLVK�WR�FOHDU�WKH�FXUUHQW�ZLQGRZ�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_clear function */

#include "windowsh"

main()
  {
    w_init();
    w_open("Windows");
    w_puts("Lines 1\nLine 2\n);
    w_clear();
  }

ZBFORVH IXQFWLRQ

&ORVHV�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

w_close();

'HVFULSWLRQ�

8VH�ZBFORVH�WR�FORVH�WKH�FXUUHQW�ZLQGRZ��:KHQ�WKH�ZLQGRZ�LV�FORVHG�LW�DOVR�FOHDUV�LW�IURP�WKH�VFUHHQ�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_close function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("Windows");
     .
     .
    w_close();
  }

ZBFOUEXI IXQFWLRQ

,QLWLDOL]HV�WKH�YLUWXDO�EXIIHU�WR�QXOOV�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

w_clrbuf();

'HVFULSWLRQ�

8VH�ZBFOUEXI�WR�LQLWLDOL]H�WKH�YLUWXDO�EXIIHU�WR�QXOOV��7KH�YLUWXDO�EXIIHU�FRQVLVWV�RI����URZV�E\����FROXPQV�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_clrbuf function */

#include "dsk1.windowsh"

main()
  {
    w_init();
     .
     .
    w_clrbuf();
     .
     .
  }

ZBFPG IXQFWLRQ

5HVL]H�ZLQGRZ�RU�IOLS�YLUWXDO�EXIIHU�LQ�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

extern w_cmd();

char c;

c = w_cmd(c);

ZKHUH
F LV�WKH�HQWHUHG�FRPPDQG��RU�WKH�FRPPDQG�WR�H[HFXWH�

'HVFULSWLRQ�

8VH�ZBFPG�LI�\RX�ZLVK�WR�UHVL]H�WKH�FXUUHQW�ZLQGRZ�RU�VFDQ�WKURXJK�WKH�YLUWXDO�EXIIHU��,I�\RX�SDVV�D�QRQ
8//�FKDUDFWHU�YDOXH�WR�ZBFPG�WKHQ�WKLV�YDOXH�ZLOO�EH�XVHG�WR�SHUIRUP�WKH�DFWLRQ�LQVWHDG�RI�JHWWLQJ�LQSXW
URP�WKH�NH\ERDUG��&RQWURO�6�'�(�RU�;�ZLOO�UHVL]H�WKH�ZLQGRZ�XVLQJ�WKH�VSHFLILHG�GLUHFWLRQ��)XQFWLRQ���QH[W
ZLQGRZ��ZLOO�VFDQ�WKURXJK�WKH�YLUWXDO�EXIIHU�DQG�UHGLVSOD\�LW�WR�WKH�ZLQGRZ�

5HWXUQV�

5HWXUQV�WKH�VSHFLILHG�FRPPDQG�DV�D�FKDUDFWHU�

2EMHFW�)LOH�/RFDWLRQ�

:&0'
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([DPSOH�

/* Program for the w_cmd function */

#include "dsk1.windowsh"
.br
extern w_cmd();

main()
  {
    w_init();
    w_open("Window");
    w_puts("This is an example of how to use w_cmd");
    while(1)
        w_cmd();
  }

ZBFPGEDU IXQFWLRQ

'LVSOD\�FRPPDQG�EDU�ZLWK�RSWLRQV�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

extern w_cmdbar();

char *options;

int   n;

n = w_cmdbar(options)

ZKHUH
RSWLRQV LV�WKH�VWULQJ�FRQWDLQLQJ�FRPPDQG�RSWLRQV�
Q LV�WKH�RSWLRQ�VHOHFWHG�

'HVFULSWLRQ�

8VH�ZBFPGEDU�WR�GLVSOD\�D�FRPPDQG�EDU�RQ�OLQH���ZLWK�WKH�VSHFLILHG�RSWLRQV��7KH�RSWLRQ�VWULQJ�LV�D
VWUHDP�RI�FKDUDFWHUV�ZLWK�HDFK�RSWLRQ�VHSDUDWHG�ZLWK�D�QHZOLQH��?Q���7KHUH�PD\�EH�XS�WR����RSWLRQV�RQ
WKH�FRPPDQG�EDU�EXW�WKH�WRWDO�EDU�OHQJWK�PD\�QRW�H[FHHG����FKDUDFWHUV��WKH�QHZOLQHV�DUH�QRW�FRXQWHG�LQ
WKH�OHQJWK��7KH�ILUVW�RSWLRQ�LV�QXPEHUHG�RSWLRQ���DQG�ZLOO�EH�WKH�ILUVW�RSWLRQ�RQ�WKH�OHIW�RI�WKH�FRPPDQG
EDU��LW�ZLOO�EH�LQYHUWHG���7R�VHOHFW�D�VSHFLILF�RSWLRQ�XVH�WKH�DUURZ�NH\V��IXQFWLRQ�6�DQG�'��XQWLO�\RX�DUH�RQ
WKH�RSWLRQ�\RX�ZLVK�WR�FKRRVH�DQG�SUHVV�HQWHU�WR�FKRRVH�LW��,I�\RX�GR�QRW�ZLVK�WR�VHOHFW�DQ\WKLQJ�WKHQ�SUHVV
FCTN 9 (BACK).
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5HWXUQV�

7KH�RSWLRQ�\RX�VHOHFWHG�IURP���WR�WKH�PD[LPXP�RSWLRQV�\RX�KDYH�VSHFLILHG�RU���LI�FCTN BACK �ZDV
HQWHUHG��,I�ZBUDZ�LV�VHW�WR���WKHQ�DQ\�FKDUDFWHU�SUHVVHG�ZLOO�EH�UHWXUQHG��VHH�ZBUDZ�IRU�PRUH�GHWDLO�

2EMHFW�)LOH�/RFDWLRQ�

:&0'%$5

([DPSOH�

/* Program for the w_cmdbar function */

#include "dsk1.windowh"
.br
extern w_cmdbar();

main()
  {
    int opt;

    w_init();
    opt = w_cmdbar(" option 1 \n option 2 \n");
     .
     .
  }

ZBGUXP YDULDEOH

&RQWDLQV�SRLQWHUV�WR�DFFHVV�YLUWXDO�EXIIHU�

&DOOLQJ�6HTXHQFH�

extern int w_drum[];

'HVFULSWLRQ�

7KLV�YDULDEOH�FRQWDLQV�E\WH�SRLQWHUV�WR�WKH�YLUWXDO�EXIIHU�OLQHV��8VLQJ�WKHVH�SRLQWHUV�\RX�PD\�DFFHVV�RU
DOWHU�WKH�FRQWHQWV�RI�WKH�YLUWXDO�EXIIHU�DW�DQ\�WLPH��7KLV�YDULDEOH�FRQVLVWV�RI����EXIIHU�SRLQWHUV��HDFK
FRQWDLQLQJ�D�SRLQWHU�WR�LWV�UHVSHFWLYH�EXIIHU�OLQH�
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#include "dsk1.windowsh"

extern int w_drum[];

main()
  {
    char *lin;  /* used for cast */
    char *lin2;

    w_open("Windows");
    w_puts("Line 1.");
    lin = w_drum[0]; /* pointer to 1st line */
    lin2 = w_drum[1]; /* pointer to 2nd line */
    strcpy(lin2,lin); /* copy line 1 to line 2 */
    w_close();
  }

ZBIOXVK IXQFWLRQ

)OXVKHV�WKH�YLUWXDO�EXIIHU�WR�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

w_flush();

'HVFULSWLRQ�

8VH�ZBIOXVK�WR�IOXVK�WKH����FROXPQ�YLUWXDO�EXIIHU�WR�WKH�FXUUHQW�ZLQGRZ�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_flush function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("Window");
    w_puts("Information\n");
    w_open("New Window);
    w_flush(); /* flush previous windows' buffer to this one */
  }
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Disk 98. Contents of file WINDOWS2DC

ZBJHWFKDU IXQFWLRQ

*HW�D�FKDUDFWHU�IURP�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

extern w_getchar();

int c;

c = w_getchar();

ZKHUH
F LV�HTXDO�WR�WKH�QH[W�FKDUDFWHU�

'HVFULSWLRQ�

8VH�ZBJHWFKDU�WR�JHW�D�FKDUDFWHU�IURP�WKH�FXUUHQW�ZLQGRZ�

5HWXUQV�

5HWXUQV�WKH�HQWHUHG�FKDUDFWHU�

2EMHFW�)LOH�/RFDWLRQ�

:*(76
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([DPSOH�

/* Program for the w_getchar function */

#include "dsk1.windowsh"

extern w_getchar();

main()
  {
    int c;

    w_init();
    w_open("Windows");
    w_puts("Press newline to continue");
    while((c = w_getchar()) != '\n');
     .
     .
  }

ZBJHWV IXQFWLRQ

*HWV�D�VWULQJ�IURP�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

extern w_gets();

char *string;

w_gets(string)

ZKHUH
VWULQJ LV�D�SRLQWHU�WR�D�XVHU�SURYLGHG�FKDUDFWHU�DUUD\�

'HVFULSWLRQ�

8VH�ZBJHWV�WR�JHW�D�VWULQJ�RI�LQIRUPDWLRQ�IURP�WKH�FXUUHQW�ZLQGRZ��,I�\RX�UHDFK�WKH�HQG�RI�WKH�ZLQGRZ
GXULQJ�LQSXW�WKHQ�LW�ZLOO�EH�WHUPLQDWHG�DQG�WKH�VWULQJ�ZLOO�HQG�KHUH��<RX�PD\�XVH�WKLV�IDFW�WR�OLPLW�WKH�VL]H
RI�LQSXW���,QOLQH�HGLWLQJ�LV�VXSSRUWHG��IXQFWLRQ�6���7R�HQG�LQSXW�HQWHU�D�QHZOLQH�

5HWXUQV�

1RWKLQJ
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2EMHFW�)LOH�/RFDWLRQ�

:*(76

([DPSOH�

/* Program for the w_gets function */

#include "dsk1.windowsh"

extern w_gets();

main()
  {
    char string[81];

    w_init();
    w_open("Window");
    w_puts("Enter Your Name: ");
    w_gets(string);
     .
     .
  }

ZBLQLW IXQFWLRQ

,QLWLDOL]HV�WKH�ZLQGRZLQJ�OLEUDU\�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

w_init();

'HVFULSWLRQ�

8VH�WKLV�IXQFWLRQV�WR�LQLWLDOL]H�WKH�ZLQGRZV�OLEUDU\��7KLV�PXVW�EH�WKH�ILUVW�FDOO�EHIRUH�DQ\�RWKHU�ZLQGRZ
IXQFWLRQ�LV�XVHG��7KLV�FDOO�ZLOO�VHW�DOO�RI�WKH�LQLWLDO�ZLQGRZ�SRVLWLRQV��FOHDU�WKH�YLUWXDO�EXIIHU�DQG�VHW�XS
WKH�FKDUDFWHU�GHILQLWLRQV�UHTXLUHG�E\�F���:LQGRZV�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program to initialize Windows */

#include "dsk1.windowsh"

main()
  {
    w_init();
  }

ZBLQY IXQFWLRQ

,QYHUWV�WKH�FKDUDFWHU�LQ�VWULQJ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *string;

w_inv(string)

ZKHUH
VWULQJ LV�D�SRLQWHU�WR�D�QXOO�WHUPLQDWHG�VWULQJ�

'HVFULSWLRQ�

8VH�ZBLQY�WR�WXUQ�RQ�WKH�KLJK�RUGHU�ELW�IRU�HDFK�FKDUDFWHU�LQ�WKH�VWULQJ�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_inv function */

#include "dsk1.windowsh"

main()
  {
    char *string;

    w_init();
    w_open("Windows");
    string = "Inverted string";
    w_inv(string);
    w_puts(string);
     .
     .
  }

ZBORFDWH IXQFWLRQ

/RFDWHV�WKH�FXUUHQW�FXUVRU�URZ�DQG�FROXPQ�LQ�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

int row, col;

w_locate(row,col)

ZKHUH
URZ LV�WKH�URZ�LQ�WKH�ZLQGRZ�WR�SODFH�WKH�FXUVRU�
FRO LV�WKH�FROXPQ�LQ�WKH�ZLQGRZ�WR�SODFH�WKH�FXUVRU�

'HVFULSWLRQ�

8VH�ZBORFDWH�WR�ORFDWH�WKH�FXUVRU�WR�DQ\�SRVLWLRQ�ZLWKLQ�WKH�FXUUHQW�ZLQGRZ���7KH�URZ�UDQJH�LV�IURP�URZ
��WR�URZ����DQG�WKH�FRO�UDQJH�LV�IURP�FRO���WR�FRO�����,I�WKH�VSHFLILHG�URZ�UDQJH�LV�JUHDWHU�WKDQ�WKH�FXUUHQW
ZLQGRZV�URZ�UDQJH�WKHQ�WKH�FXUUHQW�ZLQGRZV�URZ�UDQJH�LV�XVHG�LQVWHDG�

5HWXUQV�

1RWKLQJ
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2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6

([DPSOH�

/* Program for the w_locate function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("Windows");
    w_locate(10,5);
    w_puts("I'm on row 10 column 5.");
     .
     .
  }

ZBPVJ IXQFWLRQ

'LVSOD\V�D�PHVVDJH�WR�WKH�VFUHHQ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

extern w_msg();

char *message;

int   invert;

w_msg(message,invert)

ZKHUH
PHVVDJH LV�D�SRLQWHU�WR�D�QXOO�WHUPLQDWHG�VWULQJ�
LQYHUW VSHFLILHG�ZKHWKHU�WR�LQYHUW�PHVVDJH�RU�QRW�

'HVFULSWLRQ�

8VH�ZBPVJ�WR�GLVSOD\�D�PHVVDJH�RQ�OLQH������,I�LQYHUW�LV�HTXDO�WR�RQH�WKHQ�WKH�PHVVDJH�ZLOO�EH�LQYHUWHG�DQG
WKHQ�GLVSOD\HG�RWKHUZLVH�LI�LQYHUW�LV�HTXDO�WR�]HUR�WKHQ�WKH�PHVVDJH�ZLOO�QRW�EH�LQYHUWHG�EHIRUH�EHLQJ
GLVSOD\HG��(QVXUH�WKDW�WKH�PHVVDJH�LV�QRW�JUHDWHU�WKDQ����FKDUDFWHUV�
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5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:06*

([DPSOH�

/* Program for the w_msg function */

#include "dsk1.windowsh"

extern w_msg();

main()
  {
    w_init();
    w_msg("Ready to open a window", 1);
  }

ZBQRLQY IXQFWLRQ

&KDQJHV�DQ�LQYHUWHG�FKDUDFWHU�WR�LWV
�QRUPDO�VWDWH�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *string;

w_noinv(string);

ZKHUH
VWULQJ LV�D�SRLQWHU�WR�D�QXOO�WHUPLQDWHG�VWULQJ�

'HVFULSWLRQ�

8VH�ZBQRLQY�WR�WXUQ�RII�WKH�KLJK�RUGHU�LQYHUVLRQ�ELW�IRU�HDFK�FKDUDFWHU�LQ�WKH�VWULQJ�

5HWXUQV�

1RWKLQJ
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2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6

([DPSOH�

/* Program for the w_noinv function */

#include "dsk1.windowsh"

main()
  {
    char *string;

    w_init();
    w_open("Windows");
    string = "Inverted string\n";
    w_inv(string);
    w_puts(string);
    w_noinv(string);
    w_puts(string);
     .
     .
  }

ZBRSHQ IXQFWLRQ

2SHQV�XS�D�QHZ�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *title;

int  ok;

ok = w_open(title);

ZKHUH
WLWOH LV�D�SRLQWHU�WR�QXOO�WHUPLQDWHG�VWULQJ��RU�18//�
RN LV�D���LI�ZLQGRZ�RSHQHG�RN�HOVH���
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'HVFULSWLRQ�

8VH�WKH�ZBRSHQ�IXQFWLRQ�WR�DOORFDWH�DQG�RSHQ�D�ZLQGRZ��:KHQHYHU�ZLQGRZV�DUH�RSHQHG�WKH�SRVLWLRQ�DQG
VL]H�RI�WKH�ZLQGRZ�ZLOO�EH�VWDUWLQJ�RQ�URZ���WR�URZ����DQG�RQ�FROXPQ���WR�FROXPQ�����7KHVH�DVVXPSWLRQV
PD\�EH�FKDQJHG�E\�FDOOLQJ�ZBSRVLWLRQ�ZLWK�\RXU�QHZ�YDOXHV��,I�WLWOH�LV�QRW�18//�WKHQ�LW�ZLOO�EH�GLVSOD\HG
ZKHQ�WKH�ZLQGRZ�LV�GLVSOD\HG�

5HWXUQV�

7KH�ZBRSHQ�UHWXUQV�D���LV�D�ZLQGRZ�ZDV�RSHQHG��RWKHUZLVH�D���LV�UHWXUQHG�VLJQLI\LQJ�DQ�HUURU�

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6

([DPSOH�

/* Program to open a new Window */

#include "dsk1.windowsh"

main()
  {
    w_init();
    if(!w_open("This is a Window"))
        puts("Error Unable to open a Window.\n");
  }

ZBSRSXS IXQFWLRQ

'LVSOD\�SRSXS�ZLQGRZ�ZLWK�RSWLRQV�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

extern w_popup();

char *title, *options;

int   n;

n = w_popup(title,options);
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ZKHUH
WLWOH LV�SRLQWHU�WR�D�QXOO�WHUPLQDWHG�VWULQJ�
RSWLRQV LV�SRLQWHU�WR�D�VWULQJ�FRQWDLQLQJ�RSWLRQV�
Q LV�WKH�VHOHFWHG�RSWLRQ�

'HVFULSWLRQ�

8VH�ZBSRSXS�WR�GLVSOD\�D�FRPPDQG�ZLQGRZ�ZLWK�WKH�VSHFLILHG�RSWLRQV��7KH�RSWLRQV�VWULQJ�LV�D�VWUHDP�RI
FKDUDFWHUV�ZLWK�HDFK�RSWLRQ�VHSDUDWHG�ZLWK�D�QHZOLQH��?Q���7KHUH�PD\�EH�XS�WR����RSWLRQV�LQ�WKH�FRPPDQG
ZLQGRZ�DQG�WKH�WRWDO�RSWLRQ�OHQJWK�PD\�QRW�H[FHHG����FKDUDFWHUV��WKH�QHZOLQHV�DUH�QRW�FRXQWHG�LQ�WKH
OHQJWK��7KH�ILUVW�RSWLRQ�LV�QXPEHUHG�RSWLRQ���DQG�ZLOO�EH�WKH�ILUVW�FRPPDQG�RQ�WKH�WRS�OLQH�RI�WKH�ZLQGRZ
�LW�ZLOO�EH�LQYHUWHG���7R�VHOHFW�D�VSHFLILF�RSWLRQ�XVH�WKH�DUURZ�NH\V��IXQFWLRQ�(�DQG�;��XQWLO�\RX�DUH�RQ�WKH
RSWLRQ�\RX�ZLVK�WR�FKRRVH�DQG�SUHVV�HQWHU�WR�FKRRVH�LW��,I�\RX�GR�QRW�ZLVK�WR�VHOHFW�DQ\WKLQJ�WKHQ�SUHVV
IXQFWLRQ����%$&.���8VH�ZBSRVLWLRQ�WR�SRVLWLRQ�WKH�SRSXS�ZLQGRZ�LQ�D�SRVLWLRQ�RWKHU�WKDQ�WKH�GHIDXOW��RQO\
WKH�WRS�URZ�DQG�OHIW�FROXPQ�LV�ORRNHG�DW�DV�ZBSRSXS�ZLOO�GHFLGH�ZKDW�WKH�ERWWRP�URZ�DQG�ULJKW�FROXPQ
VKRXOG�EH�GHSHQGLQJ�RQ�WKH�QXPEHU�RI�RSWLRQV�DQG�WKH�PD[LPXP�ZLGWK�RI�WKRVH�RSWLRQV�

5HWXUQV�

7KH�RSWLRQ�\RX�VHOHFWHG�IURP���WR�WKH�PD[LPXP�RSWLRQV�\RX�KDYH�VSHFLILHG�RU���LI�IXQFWLRQ�%$&.�ZDV
HQWHUHG��,I�ZBUDZ�LV�VHW�WR���WKHQ�DQ\�FKDUDFWHU�SUHVVHG�ZLOO�EH�UHWXUQHG��VHH�ZBUDZ�IRU�PRUH�GHWDLOV�

2EMHFW�)LOH�/RFDWLRQ�

:32383

([DPSOH�

/* Program for the w_popup function */

#include "dsk1.windowh"

extern w_popup();

main()
  {
    int opt;

    w_init();
    opt = w_popup("OPTIONS"," option 1 \n option 2 \n");
     .
     .
  }
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ZBSRVLWLRQ IXQFWLRQ

3RVLWLRQV�WKH�QH[W�ZLQGRZ�WR�EH�RSHQHG�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

int top_row,bottom_row,left_column,right_column;

w_position(top_row,bottom_row,left_column,right_column);

ZKHUH
WRSBURZ LV�WKH�WRS�URZ�RI�WKH�ZLQGRZ�IURP���WR����
ERWWRPBURZ LV�WKH�ERWWRP�RI�WKH�ZLQGRZ�IURP���WR����
OHIWBFROXPQ LV�WKH�OHIW�RI�WKH�ZLQGRZ�IURP���WR����
ULJKWBFROXPQ LV�WKH�ULJKW�RI�WKH�ZLQGRZ�IURP���WR����

'HVFULSWLRQ�

8VH�ZBSRVLWLRQ�WR�UHSRVLWLRQ�WKH�QH[W�ZLQGRZ�WR�EH�RSHQHG���7KH�WRSBURZ�PD\�QRW�EH�OHVV�WKDQ���DQG
JUHDWHU�WKDQ�����ERWWRPBURZ�PD\�QRW�EH�OHVV�WKDQ���DQG�JUHDWHU�WKDQ�����OHIWBFROXPQ�PD\�QRW�EH�OHVV�WKDQ
��DQG�JUHDWHU�WKDQ����DQG�ULJKWBFROXPQ�PD\�QRW�EH�OHVV�WKDQ���DQG�JUHDWHU�WKDQ����

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6

([DPSOH�

/* Program for the w_position function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_position(10,15,10,15);
    w_open("A repositioned window");
  }
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ZBSXWFKDU IXQFWLRQ

3XWV�D�FKDUDFWHU�WR�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char c, ch;

ch = w_putchar(c)

ZKHUH
F LV�WKH�FKDUDFWHU�WR�SXW�
FK LV�WKH�FKDUDFWHU�MXVW�SXW�WR�WKH�ZLQGRZ�

'HVFULSWLRQ�

8VH�ZBSXWFKDU�WR�SXW�D�FKDUDFWHU�WR�WKH�FXUUHQW�RSHQ�ZLQGRZ��7KH�IROORZLQJ�VSHFLDO�FKDUDFWHUV�GR�WKH
IROORZLQJ��?Q��QHZOLQH��ZLOO�FDXVH�WKH�FXUVRU�WR�PRYH�GRZQ�RQH�OLQH�DQG�WR�VWDUW�LQ�FROXPQ�RQH��?U��UHWXUQ�
ZLOO�PRYH�WKH�FXUVRU�WR�FROXPQ�RQH��?I��IRUPIHHG��ZLOO�FOHDU�WKH�VFUHHQ�DQG�SRVLWLRQ�WKH�FXUVRU�DW�WKH�WRS
OHIW�KDQG�FRUQHU�RI�WKH�ZLQGRZ�DQG�?W��WDE��ZLOO�PRYH�WKH�FXUVRU�WR�WKH�ULJKW�ILYH�VSDFHV��7KLV�IXQFWLRQ�ZLOO
GLVSOD\�DQ\�RWKHU�FKDUDFWHU�WR�WKH�ZLQGRZ�LI�WKH�FXUUHQW�FROXPQ�LV�OHVV�WKDQ�WKH�ZLQGRZ�ZLGWK�EXW�ZLOO
FRQWLQXH�WR�SXW�FKDUDFWHUV�LQWR�WKH�YLUWXDO�EXIIHU�XQWLO�WKH���WK�FROXPQ�LV�UHDFKHG�WKHQ�LW�ZLOO�IRUFH�D�?Q
�QHZOLQH��

5HWXUQV�

&KDUDFWHU�WKDW�LV�EHLQJ�SXW�

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_putchar function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("Windows");
    w_puts("Information in window");
    w_putchar('\f');  /* clear the window */
     .
     .
  }

ZBSXWV IXQFWLRQ

3XWV�D�VWULQJ�WR�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *string;

w_puts(string);

ZKHUH
VWULQJ LV�D�SRLQWHU�WR�D�QXOO�WHUPLQDWHG�VWULQJ�

'HVFULSWLRQ�

8VH�ZBSXWV�WR�SXW�D�VWULQJ�WR�WKH�FXUUHQW�ZLQGRZ��7KLV�IXQFWLRQ�ZLOO�FDOO�ZBSXWFKDU�IRU�HDFK�FKDUDFWHU
LQ�WKH�VWULQJ�XQWLO�LW�UHDFKHV�D�18//��DVFLL����LQ�WKH�VWULQJ�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6
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([DPSOH�

/* Program for the w_puts function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("Windows");
    w_puts("This is one line\nThis is another line.");
     .
     .
  }

ZBUDZ YDULDEOH

6SHFLILHV�ZKHWKHU�UDZ�FKDUDFWHUV�ZLOO�EH�SDVVHG�WKURXJK�ZBFPGEDU�RU�ZBSRSXS�

&DOOLQJ�6HTXHQFH�

extern int w_raw;

'HVFULSWLRQ�

,I�ZBUDZ�LV�VHW�WR���WKHQ�DQ\�FKDUDFWHU�RWKHU�WKDQ�WKH�YDOLG�PRYHPHQW�RU�VHOHFWLRQ�RQHV�ZLOO�EH�UHWXUQHG
EDFN�IURP�ZBFPGEDU�RU�ZBSRSXS�DV�QHJDWLYH�YDOXHV��VHWWLQJ�ZBUDZ�EDFN�WR���ZLOO�UHVHW�ZBFPGEDU�DQG
ZBSRSXS�WR�QRUPDO�RSHUDWLRQV�

([DPSOH�

/* Example of w_raw */

#include "dsk1.windowsh"

extern int w_raw;

main()
  {
    int opt;

    w_raw = 1;
    while((opt = w_cmdbar(" opt1 \n opt2 \n")))
        if(opt < 0)
          {
            /* then do special case */
            switch(-opt)
              case ...
          }
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        else
          {
            /* do normal options */
            switch(opt)
              case ...
          }
  }

ZBUPDUJLQ YDULDEOH

'HWHUPLQHV�WKH�ULJKWPRVW�PDUJLQ�ZLWKLQ�WKH�YLUWXDO�EXIIHU�

&DOOLQJ�6HTXHQFH�

extern int w_rmargin;

'HVFULSWLRQ�

7KLV�YDULDEOH�GHWHUPLQHV�ZKDW�WKH�ULJKWPRVW�PDUJLQ�ZLWKLQ�WKHQ����FROXPQ�YLUWXDO�EXIIHU��7KH�GHIDXOW
IRU�WKLV�YDULDEOH�LV����

([DPSOH�

/* Example of w_rmargin */

#include "dsk1.windowsh"

extern int w_rmargin;

main()
  {
    w_rmargin = 20; /* margin will wrap at 20th char. */
    .
    .
    .
  }

ZBVFUROO IXQFWLRQ

6FUROOV�WKH�FXUUHQW�ZLQGRZ�XS�E\�RQH�OLQH�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

w_scroll();
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'HVFULSWLRQ�

8VH�ZBVFUROO�LI�\RX�ZLVK�WR�VFUROO�WKH�LQIRUPDWLRQ�LQ�WKH�FXUUHQW�ZLQGRZ�XS�E\�RQH�OLQH�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6

([DPSOH�

/* Program for the w_scroll function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("Windows");
    w_puts("Line 1\nLine2\n");
    w_scroll();
  }

ZBWLWOH IXQFWLRQ

'LVSOD\V�D�QHZ�WLWOH�WR�WKH�FXUUHQW�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

#include "dsk1.windowsh"

char *title;

char  just_type;

w_title(title,just_type);

ZKHUH
WLWOH LV�D�SRLQWHU�WR�D�VWULQJ�
MXVWBW\SH LV�D�FKDUDFWHU�WR�VSHFLI\�MXVWLILFDWLRQ�W\SH�
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'HVFULSWLRQ�

8VH�ZBWLWOH�WR�GLVSOD\�D�QHZ�WLWOH�WR�WKH�FXUUHQW�RSHQHG�ZLQGRZ��7KH�MXVWBW\SH�LV�RQH�RI��
&
�FHQWHU�WLWOH�

/
�OHIW�MXVWLI\�WLWOH�DQG�
5
�ULJKW�MXVWLI\�WLWOH�

5HWXUQV�

1RWKLQJ

2EMHFW�)LOH�/RFDWLRQ�

:,1'2:6

([DPSOH�

/* Program for the w_title function */

#include "dsk1.windowsh"

main()
  {
    w_init();
    w_open("old title");
    w_title("new title",'R');
     .
     .
  }

ZLQGRZ YDULDEOH

&RQWDLQV�WKH�FXUUHQW�RSHQ�ZLQGRZ�

&DOOLQJ�6HTXHQFH�

extern int window;

'HVFULSWLRQ�

7KLV�YDULDEOH�FRQWDLQV�WKH�FXUUHQW�ZLQGRZ�WKDW�LV�RSHQ��LQ�WKLV�FDVH�LW�LV�DOVR�WKH�PD[LPXP�QXPEHU�RI
ZLQGRZV�WKDW�DUH�RSHQ�DW�WKLV�SRLQW��7KH�ZLQGRZV�VWDUW�DW����ZKLOH�D�YDOXH�RI����PHDQV�WKDW�WKHUH�DUH�QR
RSHQ�ZLQGRZV��8QGHU�QR�FLUFXPVWDQFHV�VKRXOG�WKLV�YDULDEOH�EH�DOWHUHG�VLQFH�LW�ZRXOG�FDXVH�XQSUHGLFWDEOH
UHVXOWV��,W�LV�PDGH�DFFHVVLEOH�IRU�YDOLGDWLRQ�SXUSRVHV�RQO\�
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([DPSOH�

/* Example of window variable */

#include "dsk1.windowsh"

extern int window;

main()
  {
    w_open("Windows");
    if(window == 0)
      w_puts("This is the first window.");
    w_close();
  }
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Disk 98. Contents of file WINDOWSDOC

.co Use the RUNOFF program to print the c99 Windows Document.

.af dsk1.windows1dc

.af dsk1.windows2dc
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Disk 99. c99 Windows — Source

9HUVLRQ� $XWKRU��7RP�%HQWOH\
5HTXLUHV��F�� /DQJXDJH��F�� 8SGDWHG���������

6RXUFH�FRGH�WR�F���:LQGRZV�OLEUDULHV�ZKLFK�DOORZ�WKH�&�SURJUDPPHU�WR�XWLOL]H�D�FRPSOHWH�ZLQGRZV
HQYLURQPHQW�

dskdir. v2.0. 12-dec-96
Disk name               = C99WINDOWS
Sectors total           = 360
Sectors used            = 178
Sectors available       = 180
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 MAKEWDEMO     2 DIS/VAR 80   >022 001
002 >003 MAKEWIND      2 DIS/VAR 80   >023 001
003 >004 WCMDBARC     10 DIS/VAR 80   >024 009
004 >005 WCMDC        14 DIS/VAR 80   >02d 013
005 >006 WDEMOC       10 DIS/VAR 80   >03a 009
006 >007 WGETSC       12 DIS/VAR 80   >043 011
007 >008 WINDOWC      46 DIS/VAR 80   >04e 045
008 >009 WINDOWS1G     2 DIS/VAR 80   >07b 001
009 >00a WINDOWS2G     2 DIS/VAR 80   >07c 001
010 >00b WINDOWS3G     7 DIS/VAR 80   >07d 006
011 >00c WINDOWSC     40 DIS/VAR 80   >083 039
012 >00d WINDOWSG      6 DIS/VAR 80   >0aa 005
013 >00e WINDOWSH      3 DIS/VAR 80   >0af 002
014 >00f WINDOWSI      5 DIS/VAR 80   >0b1 004
015 >010 WMSGC         4 DIS/VAR 80   >0b5 003
016 >011 WPOPUPC      13 DIS/VAR 80   >0b8 012
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Disk 99. Contents of file MAKEWDEMO

LOAD DSK*.CSTARTO
LOAD DSK*.WDEMOO
LIBRARY DSK1.WINDOWS_LB
LIBRARY DSK1.C99_LB
LIBRARY DSK1.RAGLIB
LOAD DSK1.WINDOWSGO
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Disk 99. Contents of file MAKEWIND

LOAD DSK*.CSTARTO
LOAD DSK*.WINDOWO
LIBRARY DSK1.WINDOWS_LB
LIBRARY DSK1.C99_LB
LIBRARY DSK1.RAGLIB
LOAD DSK1.WINDOWS3GO
LOAD DSK1.WINDOWS2GO
LOAD DSK1.WINDOWS1GO
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Disk 99. Contents of file WCMDBARC

/**
 ** w_cmdbar (c99 Windows 1.0)
 **
 ** by Tom Bentley (July 19, 1987)
 **
 **/

#include "dsk1.windowsh"
#include "dsk1.windowsi"

/* external functions */
extern wputs(),hchar(),key();

/* external variables */
extern int w_raw;

/* entry point */
entry w_cmdbar;

w_cmdbar(cmd_str)
    char *cmd_str;       /* command string */
  {
    char cmd[41];        /* local command string */
    char c;
    int  cmd_pos[21][2]; /* contains start of command and size of string */
    int  l,s,cno,cmdno,x;

    hchar(BAR_ROW,1,' ',MAX_COL);
    l = YES;
    for(cno=0;cno<20;++cno)
        cmd_pos[cno][0]=cmd_pos[cno][1] = 0;

    /* parse cmd_str \n is used as a separator */
    s = cno = 0;
    cmd_pos[cno][0] = s;
    while(*cmd_str)
      {
        if(*cmd_str == '\n')
          {
            cmd_pos[cno][1] = s - 1;
            ++cmd_str;
            ++cno;
            cmd_pos[cno][0] = s;
            continue;
          }
        cmd[s++] = *cmd_str++;
      }
    cmd[s] = NULL;
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    wputs(BAR_ROW,1,cmd);

    /* prompt for command */
    --cno;
    cmdno = 0;
    while(l)
      {
        w_noinv(cmd);
        s = cmd_pos[cmdno][0];
        while(s <= cmd_pos[cmdno][1])
          {
            cmd[s] = cmd[s] | 128;  /* turn on high bit */
            ++s;
          }
        wputs(BAR_ROW,1,cmd);
        do
          {
            for(x=1600;x;--x);
            c = key(5,&s);
          }
        while(!s);
        switch(c)
          {
            case LEFT:
              --cmdno;
              if(cmdno < 0)
                  cmdno = cno;
              break;
            case RIGHT:
              ++cmdno;
              if(cmdno > cno)
                  cmdno = 0;
              break;
            case BACK:
              x = NULL;
              l = NO;
              break;
            case ENTER:
              x = cmdno + 1;
              l = NO;
              break;
            default:
              if(w_raw)
                {
                  x = -c;
                  l = NO;
                }
              break;
          }
      }
    hchar(BAR_ROW,1,32,MAX_COL);
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    return(x);
  }
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Disk 99. Contents of file  WCMDC

/**
 ** w_cmd (C99 Windows 1.0)
 **
 ** by Tom Bentley (August 17, 1987)
 **
 **/

#include "dsk1.windowsh"
#include "dsk1.windowsi"

/* external functions */
extern w_ibox(),w_restore(),hchar(),gchar(),key();

/* entry point */
entry w_cmd;

/* variables for windows */
extern int  w_t_row[];
extern int  w_b_row[];
extern int  w_l_col[];
extern int  w_r_col[];
extern int  window;       /* active window                */
extern int  buf_col;      /* column for virtual screen */
extern int  cur_row;      /* current row within active window */
extern int  cur_col;      /* current col within active window */
extern int  sav_row;
extern int  sav_col;
extern int  use_vbuf;
extern char w_adj_buf[];

w_adjust(n,size)
    int *n,size;
  {
    int  y;

    sav_row = W_T_ROW;
    if(!*w_adj_buf & gchar(sav_row,W_L_COL+1) != 134)
      {
        for(y=0,sav_col=W_L_COL+1;
            sav_col<W_R_COL;++sav_col)
            w_adj_buf[y++] = gchar(sav_row,sav_col);
        w_adj_buf[y] = NULL;
      }
    use_vbuf = NO;
    w_clear();
    use_vbuf = YES;
    w_ibox(window,1);
    *n = *n + size;
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    w_restore();
    w_ibox(window,0);
    sav_row = W_T_ROW;
    if(*w_adj_buf)
      {
        hchar(sav_row,W_L_COL+1,160,W_R_COL-W_L_COL-1);
        for(y=0,sav_col=W_L_COL+1;
            w_adj_buf[y] & sav_col<W_R_COL;++sav_col)
            hchar(sav_row,sav_col,w_adj_buf[y++],1);
      }
    w_flush();
  }

w_cmd(c)
    char c;
  {
    char action;
    int  x,status;

    if(!c)
        do
          {
            action = key(5,&status);
          }
        while(!status);
    else
        action = c;

    switch(action)
      {
        case C_UP: /* adjust window up */
          if(W_T_ROW > MIN_ROW)
              w_adjust(&W_T_ROW,-DEC_SIZ);
          else if(W_B_ROW > W_T_ROW + DEC_SIZ)
              w_adjust(&W_B_ROW,-DEC_SIZ);
          break;
        case C_DOWN: /* adjust window down */
          if(W_B_ROW < MAX_ROW)
              w_adjust(&W_B_ROW,DEC_SIZ);
          else if(W_T_ROW < W_B_ROW - DEC_SIZ)
              w_adjust(&W_T_ROW,DEC_SIZ);
          break;
        case C_LEFT: /* adjust window left */
          if(W_L_COL > MIN_COL)
              w_adjust(&W_L_COL,-DEC_SIZ);
          else if(W_R_COL > W_L_COL + DEC_SIZ)
              w_adjust(&W_R_COL,-DEC_SIZ);
          break;
        case C_RIGHT: /* adjust window right */
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          if(W_R_COL < MAX_COL)
              w_adjust(&W_R_COL,DEC_SIZ);
          else if(W_L_COL < W_R_COL + DEC_SIZ)
              w_adjust(&W_L_COL,DEC_SIZ);
          break;
        case NXT_SCR: /* display next window */
          sav_row = cur_row;
          x = (W_R_COL - W_L_COL) / 2;
          buf_col = buf_col + x;
          if(buf_col > BUF_SIZ)
              buf_col = 0;
          w_flush();
          cur_row = sav_row;
          cur_col = x;
          break;
      }
    return(action);
  }
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Disk 99. Contents of file WDEMOC

/**
 ** DEMO PROGRAM FOR C99 WINDOWS
 **
 **      by Tom Bentley
 **
 **/

#include "dsk3.windowsh"
#include "dsk3.grf1rf"
extern w_msg(),w_cmdbar(),w_popup();

#define YES 1
#define NO  0

main()
  {
    int x;

    w_init();
    tscrn(15,5);
    w_open(0);
    w_close();
    w_position(2,10,1,20);
    w_open("Window 1");
    w_puts("\nPresenting...");
    delay();
    w_position(6,14,5,25);
    w_open("Window 2");
    w_puts("\nA New Tool...");
    delay();
    w_position(10,18,10,30);
    w_open("Window 3");
    w_puts("\nFor C99 Programmers!!");
    delay();
    w_position(8,22,3,38);
    w_open("*** Window 4 ***");
    for(x=10;x;--x)
        w_puts("$$ c99 Windows by Tom Bentley $$\n\n");
    delay();
    w_clear();
    w_puts("Features of c99 Windows.\n\n");
    w_puts("1. Up to five opened windows.\n");
    w_puts("2. Titled windows.\n");
    w_puts("3. Message line.\n");
    w_puts("4. Command Bar.\n");
    w_puts("5. Popup Menus.\n");
    w_puts("6. 80 character virtual buffer.\n");
    w_puts("7. Easy but powerful interface.\n");
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    delay();
    w_clear();
    w_puts("\n** This is a new title **");
    w_title("c99 Windows",'L');
    delay();
    w_title("c99 Windows",'R');
    delay();
    w_title("c99 Windows",'C');
    delay();
    w_clear();
    w_puts("\n** This is the message line **");
    w_msg("Plain message",NO);
    delay();
    w_msg("Inverted message",YES);
    delay();
    w_msg("",NO);
    w_clear();
    w_puts("\n** This is a command bar **\n");
    w_puts("\n\n** Press <Enter> to select\n");
    w_cmdbar(" Option 1 \n Option 2 \n Option 3 \n");
    w_clear();
    w_puts("\n** This is a popup menu **");
    w_puts("\n\n** Press <Enter> to select\n");
    w_position(15,55,7,9);
    w_popup("OPTIONS"," Option 1 \n Option 2 \n Option 3 \n");
    delay();
    w_close();
    delay();
    w_close();
    delay();
    w_close();
    delay();
    w_close();
  }

delay()
  {
    int x;

    for(x=32700;x;--x);
    for(x=10000;x;--x);
  }
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Disk 99. Contents of file WGETSC

/**
 ** w_getchar & w_gets (C99 Windows 1.0)
 **
 ** by Tom Bentley (July 14, 1987)
 **
 **/

#include "dsk1.windowsh"
#include "dsk1.windowsi"

/* entry point */
entry w_getchar, w_gets;

/* variables for windows */
extern int  window;       /* active window                */
extern int  cur_row;      /* current row within active window */
extern int  cur_col;      /* current col within active window */
extern int  w_drum[];     /* buffer drum */
extern int  bcol;
extern int  use_vbuf;
extern int  w_t_row[];
extern int  w_b_row[];
extern int  w_l_col[];
extern int  w_r_col[];

w_getchar()
  {
    locate(cur_row,cur_col);
    return(getchar());
  }

w_gets(s)
    char *s;
  {
    char *b;
    int p,c;

    p = cur_row * cur_col;
    while(1)
      {
        c = w_getchar();
        switch(c)
          {
            case LEFT:
              if(p < cur_row * cur_col)
                {
                  *s-- = NULL;
                  /* put it into virtual buffer */
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                  if(use_vbuf)
                    {
                      b = w_drum[cur_row - W_T_ROW - 1] + bcol--;
                      *b = NULL;
                    }
                  if(cur_col == W_L_COL + 1)
                    {
                      --cur_row;
                      cur_col = W_R_COL - 1;
                      bcol = W_R_COL - W_L_COL - 2;
                      w_putchar(' ');
                      --cur_col;
                    }
                  else
                    {
                      --cur_col;
                      w_putchar(' ');
                      --cur_col;
                    }
                }
              break;
            case '\n':
              *s = NULL;
              return;
            default:
              *s++ = c;
              /* put it into virtual buffer */
              if(use_vbuf)
                {
                  b = w_drum[cur_row - W_T_ROW - 1] + bcol++;
                  *b = c;
                }
              if(cur_col >= W_R_COL - 1)
                {
                  if(cur_row >= W_B_ROW - 1)
                    {
                      *s = NULL;
                      return;
                    }
                  else
                    {
                      ++cur_row;
                      cur_col = W_L_COL + 1;
                      bcol = 0;
                    }
                }
               else
                   ++cur_col;
              break;
          }
      }
  }
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Disk 99. Contents of file WINDOWC

/**************************************
**        T H E   W I N D O W        **
***************************************
**                                   **
** Written by: Tom Bentley           **
**             P.O. BOX 346          **
**             Osgoode, Ont.         **
**             K0A 2W0               **
**                                   **
** Updated   : August 15, 1987       **
** Version   : 2.0                   **
**                                   **
**************************************/

/**************************************
** Change History
** --------------
** Version 1.2
**
** 87-03-22 Fixed problem with end of file
**          closing down browse file.
** 87-03-29 Fixed find termination, now uses
**          space bar.
**
** Version 2.0
**
** 87-07-14 Converted to use new c99
**          Windows library.
***************************************/

#include "dsk3.stdio"
#include "dsk3.windowsh"
#include "dsk3.grf1rf"

extern printf(),sprintf(),itoa(),atoi();
extern w_cmd(),w_gets(),w_cmdbar(),w_msg(),w_popup();

#define MAX_WIN  5
#define MX_WIN   4
#define DEC_SIZ  5
#define MIN_ROW  1
#define MAX_ROW  20
#define MIN_COL  1
#define MAX_COL  40
#define BUF_SIZ  82

/* define storage area */
int  p_fil = 0;        /* file pointer for paste file */
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/* variables for windows */
extern int use_vbuf;
int win_fil[MX_WIN] = { 0,0,0,0 };
int win_lin[MX_WIN] = { 0,0,0,0 };
int  fnd_act    = 0;
char *fnd_ptr;

/* variables for windows */
extern int  window;       /* active window                */
extern int  buf_col;      /* column for virtual screen */
extern int  w_raw;
extern int  w_drum[];
extern int  sav_ptr[];
extern char scrn_buf[];
extern int  w_t_row[];
extern int  w_b_row[];
extern int  w_l_col[];
extern int  w_r_col[];

#define W_T_ROW  w_t_row[window]
#define W_B_ROW  w_b_row[window]
#define W_L_COL  w_l_col[window]
#define W_R_COL  w_r_col[window]
#define W_WIDTH  W_R_COL - W_L_COL - 1

#define FINISH_ACT  0
#define START_ACT   1
#define ESC_ACT     159

#define LEFT        8
#define RIGHT       9
#define DOWN        10
#define UP          11
#define C_LEFT      147
#define C_RIGHT     132
#define C_DOWN      152
#define C_UP        133
#define NXT_SCR     14
#define ROLL_UP     12
#define ROLL_DOWN   2
#define BACK        15

int action;
char  buf[BUF_SIZ];
char  fname[30];

main()
{
  int x;

  w_init();
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  tscrn(15,5);
  fnd_act = 0;
  p_fil = 0;
  w_open("The WINDOW  by Tom Bentley v2.0");
  action = START_ACT;
  while(action)
      get_command();
  w_close();
  clear();
}

get_command()

{
  int act,x;

  if(window >= 0)
      status();

  w_raw = YES;
  action = w_cmdbar(" Options \n Exit \n");
  w_raw = NO;

  switch(action)
    {
      case 1: /* options */
        act = w_popup("Options",
      " Browse \n Open \n Close \n Find \n Show \n Dev \n Klose \n Paste \n");

        switch(act)
          {
            case 1: /* browse a file */
              if(window < 0)
                  w_open(NULL);
              if(!get_fn())
                  break;
              w_title(fname,'C');
              win_lin[window] = 0;
              put_window(2);
              break;
            case 2: /* Open window */
              w_open(NULL);
              win_lin[window] = 0;
              break;
            case 3: /* Close window */
              w_close();
              break;
            case 4: /* Find */
              find();
              break;



The Cyc: Boston Computer Society Software Library

1495

            case 5: /* Show */
              show(0);
              break;
            case 6: /* Paste Device */
              get_dev();
              break;
            case 7: /* Klose file */
              if(win_fil[window])
                {
                  fclose(win_fil[window]);
                  win_fil[window] = 0;
                }
              break;
            case 8: /* Paste */
              if(p_fil <= 0)
                {
                  w_msg("The Paste File is not open!",YES);
                  break;
                }
              paste();
              break;
          }
        break;
      case -C_UP: /* adjust window up */
      case -C_DOWN: /* adjust window down */
      case -C_LEFT: /* adjust window left */
      case -C_RIGHT: /* adjust window right */
      case -NXT_SCR: /* display next window */
        w_cmd(-action);
        break;
      case 0: /* exit window */
      case 3:
        /* make sure all files are closed */
        for(x=0;x<MAX_WIN;++x)
            if(win_fil[x] > 0)
                fclose(win_fil[x]);

        /* close paste file if open */
        if(p_fil > 0)
            fclose(p_fil);

        action = FINISH_ACT;
        break;
      case -ROLL_DOWN: /* show next page */
      case -32:
        put_window(2);
        break;
      case -ROLL_UP: /* show previous page */
        show(-(W_B_ROW - W_T_ROW - 1));
        break;
    }
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}

status()

{
  char b[40];

  sprintf(b, "Line # %d  [%d %d]", win_lin[window],buf_col + 1,
          buf_col + W_WIDTH);
  w_msg(b,NO);
}

show(roll_line)
  int roll_line;
{
  int  line,num_to_read;
  char cline[10],b[2];

  if(!win_fil[window])
    {
      w_msg("You must BROWSE a file first!",YES);
      return;
    }

  if(!roll_line)
    {
      get_inp("Show Line#",cline,12);
      if(!*cline) return;
      line = atoi(cline);
    }
  else
    {
      line = roll_line;
      itoa(line,cline);
    }

  if(cline[0] == '+' | cline[0] == '-')
      /* relative positioning */
      line = win_lin[window] + line -
        (W_B_ROW - W_T_ROW - 2);

  if(line < 1)
      line = 1;
  /* if line < current line rewind file */
  if(line < win_lin[window])
    {
      rewind(win_fil[window]);
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      win_lin[window] = 0;
    }

  if(win_lin[window] == 0)
      num_to_read = line - 1;
  else
      num_to_read = line - win_lin[window] - 1;

  while(num_to_read--)
    {
      if(feof(win_fil[window])) break;  /* if eof then stop */
      fgets(b,2,win_fil[window]);
      ++win_lin[window];
    }
  put_window(2);
}

find()
{
  char fstr[40],fbuf[81];
  int  more,fcol;

  if(!win_fil[window])
    {
      w_msg("You must BROWSE a file first!",YES);
      return;
    }

  get_inp("Find",fstr,40);
  if(!*fstr) return;
  w_msg("Press <SPACE BAR> to terminate find.",YES);
  more = YES;
  rewind(win_fil[window]);
  win_lin[window] = 0;
  while(more == YES)
    {
      if(feof(win_fil[window])) return;
      fgets(fbuf,BUF_SIZ - 1,win_fil[window]);
      ++win_lin[window];
      if((fcol=index(fbuf,fstr))>=0) /* found it */
        {
          buf_col = fcol;
          fnd_ptr = fbuf;
          fnd_act = YES;
          put_window(2);
          fnd_act = NO;
          status();
          more = w_cmdbar(" Continue \n Stop \n");
        }
      if(poll(NO) == ' ')
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          break;
    }
}

buf_fill()

{
  int x,r;

  r = 0;
  if(fnd_act)
    {
      w_puts(fnd_ptr);
      w_putchar('\n');
      ++r;
    }

  for(x = W_T_ROW + 1 + fnd_act;
      x < W_B_ROW-1;
      ++x, ++r, ++win_lin[window])
    {
      if(feof(win_fil[window])) break;
      fgets(buf,BUF_SIZ  - 1,win_fil[window]);
      w_puts(buf);
      w_putchar('\n');
    }
}

put_window(d_type)
  int d_type;   /* display type */
{

  switch(d_type)
    {
      case 2:
        w_clear();
        buf_fill();
      case 3:
        break;
    }
}

cnt_files()
  {
    char fil_cnt,w;

    /* only 3 disk file can be open at the same time */
    for(fil_cnt=0,w=0;w<window;++w)
        if(win_fil[w] != 0)
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            ++fil_cnt;
    return(fil_cnt);
  }

get_fn()

{

  if(cnt_files() > 2)
    {
      w_msg("Too many files opened!",YES);
      return;
    }

  if(win_fil[window])
    {
      fclose(win_fil[window]);
      win_fil[window] = 0;
    }

  while(!win_fil[window])
    {
      get_inp("File:",fname,28);
      if(!*fname)
          return(NO);
      if((win_fil[window] = fopen(fname,"r")) <= 0)
          win_fil[window] = fopen(fname,"R");
    }
  return(YES);
}

get_dev()
  {
    char p_nam[27];

    /* get device for paste file */
    get_inp("Paste File:",p_nam,28);
    if(!*p_nam)
        return;
    /* if it's a disk file check limit */
    if(*p_nam == 'D' | *p_nam == 'W')
        if(cnt_files() > 2)
          {
            w_msg("Too many files opened!",YES);
            return;
          }

    /* if paste file is already open close it */
    if(p_fil > 0)
        fclose(p_fil);
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    if((p_fil = fopen(p_nam,"a")) <= 0)
        w_msg("Can't open Paste File!",YES);
  }

paste()
  {
    char b[40],p_win[41],*p,*d,ch;
    int r,c,i,w;

    if(window < 0)
      {
        w_msg("No Window to Paste!",YES);
        return;
      }

    get_inp("Window(s):",p_win,40);
    if(!*p_win)
        return;

    p = p_win;
    while(*p)
      {
        /* A is entered then the active virtual buffer is pasted */
        if(win_fil[window] > 0 & (*p == 'A' | *p == 'a'))
          {
            w_msg("Pasting Active Buffer.",NO);
            for(i=0,r=w_t_row[window]+1;r<w_b_row[window];++r,++i)
              {
                d = w_drum[i];
                fputs(d,p_fil);
              }
            ++p;
            continue;
          }

        /* if it's a bad window skip it */
        w = *p - '1';
        if(w < 0 | w > MX_WIN)
          {
            ++p;
            continue;
          }

        sprintf(b,"Pasting Window (%d)",w+1);
        w_msg(b,NO);
        i=sav_ptr[w] + (W_WIDTH);
        for(r=w_t_row[w]+1;r<w_b_row[w];++r)
          {
            for(c=w_l_col[w]+1;c<w_r_col[w];++c)
              {
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                /* if its the current window its not in scrn_buf yet */
                if(w == window)
                    ch = gchar(r,c);
                else
                    ch = scrn_buf[i++];
                putc(ch,p_fil);
              }
            putc('\n',p_fil);
          }
        ++p;
      }
  }

get_inp(title,buf,siz)
    char *title,*buf;
    int  siz;
  {
    w_position(21,23,1,siz);
    use_vbuf = NO;
    w_open(title);
    w_gets(buf);
    w_close();
    use_vbuf = YES;
  }

/* name: index(string,substring)
 * function: Returns the starting
 * location of the substring in
 * the string, or the value -1 if
 * the substring was not found.
 * ex. index("This is it","it");
 *       returns 8
 *     index("This is it","IT");
 *       returns -1
 */
index(string,substring)
  char string[],substring[];
  {
    int i,j,k;

    i=0;
    while(string[i]!=0) {
      j=i;
      k=0;
      while(substring[k]==string[j]) {
        if(substring[1+k]==0)
          return(i);
        else {
          j++;
          k++;
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          }
        }
      i++;
      }
    return(-1);
    }

/*
 * String copy
 *
 *  strcpy(s,t) - copy t to s
 *
 */

strcpy(s,t)
  char *s,*t;
  {
    while(*s++ = *t++);
  }
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Disk 99. Contents of file WINDOWS1G

/**
 ** Globals for C99 Windows
 **
 **/

#include "dsk1.windowsi"

entry w_buf;

char w_buf[NUM_ROWS][BUF_SIZ]; /* virtual buffer */
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Disk 99. Contents of file WINDOWS2G

/**
 ** Globals for C99 Windows
 **
 **/

#include "dsk1.windowsi"

entry scrn_buf;

char scrn_buf[SBUF_SIZ];  /* contains old windows */
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Disk 99. Contents of file WINDOWS3G

 /*
 ** Globals for C99 Windows (August 17, 1987)
 **
 **/

#include "dsk3.windowsi"

entry w_drum;
entry sav_ptr,w_t_row,w_b_row;
entry w_l_col,w_r_col;
entry window,buf_col,bcol,scrn_nxt;
entry cur_row,cur_col,sav_row,sav_col;
entry use_vbuf,wtitle;
entry w_rmargin,w_raw,w_adj_buf;

char *wtitle;          /* pointer to window title */
int  w_drum[NUM_ROWS]; /* scroll drum */
int  sav_ptr[MAX_WIN]; /* pointers into scrn_buf */
int  w_t_row[MAX_WIN]; /* top row position for windows */
int  w_b_row[MAX_WIN]; /* bottom row position for windows */
int  w_l_col[MAX_WIN]; /* left column position for windows */
int  w_r_col[MAX_WIN]; /* right column position for windows */
int  window;           /* active window                */
int  buf_col;          /* column for virtual screen */
int  bcol;             /* column in virtual buffer */
int  scrn_nxt;         /* next scrn_buf location */
int  cur_row;          /* current row within active window */
int  cur_col;          /* current col within active window */
int  sav_row;          /* used to store row */
int  sav_col;          /* used to store column */
int  use_vbuf;         /* use virtual buffer ? */
int  w_rmargin;        /* right margin in virtual buffer */
int  w_raw;            /* don't perform validation on entry */
char w_adj_buf[MAX_COL]; /* used for window adjustments */
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Disk 99. Contents of file WINDOWSC

/**************************************
**                                   **
**  Kernal Library for c99 Windows   **
**                                   **
***************************************
**  Author: Tom Bentley              **
**  Date  : August 17, 1987          **
**          Box 346                  **
**          Osgoode, Ont.            **
**          K0A 2W0                  **
***************************************
**  Version : 1.0                    **
**************************************/

#include "dsk1.grf1rf"
#include "dsk1.windowsi"
extern printf();

entry w_init,w_locate,w_title;
entry w_clrbuf,w_putchar,w_puts,w_clear;
entry w_open,w_close,w_box,w_inv;
entry w_position,fillb,strlen;
entry w_ibox,w_restore,w_flush;
entry w_scroll,wputs,w_noinv;

extern char w_buf[NUM_ROWS][BUF_SIZ];
extern char scrn_buf[];
extern int  w_drum[];  /* buffer drum */
extern int  sav_ptr[]; /* pointer to screen save buffer*/
extern int  w_t_row[];
extern int  w_b_row[];
extern int  w_l_col[];
extern int  w_r_col[];

/* variables for windows */
extern int  window;       /* active window                */
extern int  buf_col;      /* column for virtual screen */
extern int  bcol;         /* column in virtual buffer */
extern int  scrn_nxt;     /* next scrn_buf location */
extern int  cur_row;      /* current row within active window */
extern int  cur_col;      /* current col within active window */
extern int  sav_row;
extern int  sav_col;
extern int  use_vbuf;     /* use virtual buffer ? */
extern int  w_rmargin;
extern int  w_raw;
extern char *wtitle;      /* pointer to window title */
extern char w_adj_buf[];
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w_init()
{
  int x;

  for(x=0;x<MX_WIN;++x)
    {
      w_t_row[x] = MIN_ROW;
      w_b_row[x] = MAX_ROW;
      w_l_col[x] = MIN_COL;
      w_r_col[x] = MAX_COL;
    }
  w_clrbuf();
  for(x=0;x<NUM_ROWS;++x)
      w_drum[x] = &w_buf[x][0];
  window = -1;
  buf_col = 0;
  scrn_nxt = 0;
  use_vbuf = YES;
  w_rmargin = BUF_SIZ - 1;
  w_raw = NO;
  *w_adj_buf = NULL;
  text();
  /* copy patterns to second set */
  for(x=0;x<128;++x)
      patcpy(x,x+128);
  invert();
  set_lines();
}

w_locate(r,c)
    int r,c;
  {
    cur_row = W_T_ROW + r;
    if(cur_row >= W_B_ROW)
        cur_row = W_B_ROW - 1;
    cur_col = W_L_COL + c;
    bcol = c - 1;
  }

/*
** w_position sets up the location of
** the next window that will be opened.
** tr is the top row, br is the bottom
** row, lc is the left column and rc
** is the right column.
*/
w_position(tr,br,lc,rc)
  int tr,br,lc,rc;
{
  int w;
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  w = window + 1;
  w_t_row[w] = tr;
  w_b_row[w] = br;
  w_l_col[w] = lc;
  w_r_col[w] = rc;
}

w_clrbuf()
  {
      fillb(w_buf,NULL,NUM_ROWS * BUF_SIZ);
  }

w_flush()
  {
    char *b;
    int  row,c;

    for(row=0,sav_row=W_T_ROW+1;sav_row < W_B_ROW;++sav_row,++row)
      {
        b = w_drum[row] + buf_col;
        sav_col = W_L_COL + 1;
        while(*b & sav_col < W_R_COL)
            hchar(sav_row,sav_col++,*b++,1);
        if((c = W_R_COL - sav_col) > 0)
            hchar(sav_row,sav_col,32,c);
      }
  }

w_putchar(c)
    char c;
  {
    char *b;

    switch(c)
      {
        case '\n':
          if(cur_row >= W_B_ROW - 1)
            {
              w_scroll();
              break;
            }
          else
              ++cur_row;
        case '\r':
          cur_col = W_L_COL + 1;
          bcol = 0;
          break;
        case '\t':
          if(bcol + TAB < BUF_SIZ)
            {
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              cur_col = cur_col + TAB;
              bcol = bcol + TAB;
            }
          break;
        case FF:
          w_clear();
          break;
        default:
          if(use_vbuf)
            {
              /* see if we need to scroll */
              if(bcol >= w_rmargin)
                {
                  if(cur_row >= W_B_ROW - 1)
                    {
                      w_scroll();
                    }
                  else
                      ++cur_row;
                  bcol = 0;
                  cur_col = W_L_COL + 1;
                }

              /* put it into virtual buffer */
              b = w_drum[cur_row - W_T_ROW - 1] + bcol++;
              *b = c;
            }

          /* put it to the screen */
          if(cur_col < W_R_COL)
              hchar(cur_row,cur_col++,c,1);
      }
    return(c);
  }

w_puts(s)
    char *s;
  {
    while(*s)
        w_putchar(*s++);
  }

w_scroll()
  {
    char *sav;
    int  x;

    sav = w_drum[0];
    for(x=0;x < W_B_ROW - W_T_ROW -2;++x)
        w_drum[x] = w_drum[x+1];
    fillb(sav,NULL,BUF_SIZ);
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    w_drum[x] = sav;
    w_flush();
    cur_col = W_L_COL + 1;
    bcol = 0;
  }

w_clear()
  {
    int x,wid;

    w_locate(1,1);
    wid = W_R_COL - W_L_COL - 1;
    for(x=W_T_ROW+1;x<W_B_ROW;++x)
          hchar(x,W_L_COL+1,32,wid);
    if(use_vbuf)
      {
        w_clrbuf();
        buf_col = 0;
      }
  }

w_open(title)
  char *title;
{
  if(window < MX_WIN)
    {
      if(window >= 0)
          w_save();
      ++window;
      w_locate(1,1);
      wtitle = title;
      w_clear();
      w_ibox(window,0);
      wtitle = *w_adj_buf = NULL;
      return(YES);
    }
  return(NO);
}

w_close()

{
  if(window >= 0)
    {
      w_ibox(window,1);
      w_clear();
      w_restore();
      w_t_row[window] = MIN_ROW;
      w_b_row[window] = MAX_ROW;
      w_l_col[window] = MIN_COL;
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      w_r_col[window] = MAX_COL;
      --window;
      if(window >= 0)
        {
          w_locate(1,1);
          scrn_nxt = sav_ptr[window];
        }
      else
          scrn_nxt = 0;
    }
}

w_save()

{
  sav_ptr[window] = scrn_nxt;
  for(sav_row=W_T_ROW;sav_row<W_B_ROW;sav_row++)
      for(sav_col=W_L_COL+1;sav_col<W_R_COL;sav_col++)
          scrn_buf[scrn_nxt++] = gchar(sav_row,sav_col);
}

w_restore()

{
  int i,w;

  if(window < 1)
      return;

  for(w=0;w<window;++w)
    {
      w_ibox(w,0);
      for(i=sav_ptr[w],sav_row=w_t_row[w];sav_row<w_b_row[w];++sav_row)
          for(sav_col=w_l_col[w]+1;sav_col<w_r_col[w];++sav_col)
              hchar(sav_row,sav_col,scrn_buf[i++],1);
    }
}

w_ibox(w,clear)

int w,clear;

{
  w_box(w_t_row[w],w_l_col[w],w_b_row[w],w_r_col[w],clear);
}

/*
** set_lines sets up the definitions for a line
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** drawing character set.
**
** the grf1 graphics library must be loaded.
**
*/

set_lines()
{
  /* 128 - Top Left corner  */
  chrdef(128,"FF848484848484FF");
  /* 129 - Top Right corner */
  chrdef(129,"80C0E0F0E8E4E4E4");
  /* 130 - Bottom left corner */
  chrdef(130,"FF7F3F1008040404");
  /* 131 - Bottom right corner */
  chrdef(131,"E4E4E404040404FF");
  /* 132 - Left vertical */
  chrdef(132,"8484848484848484");
  /* 133 - Right vertical */
  chrdef(133,"E4E4E4E4E4E4E4E4");
  /* 134 - Top horizontal */
  chrdef(134,"FF000000000000FF");
  /* 135 - Bottom horizontal */
  chrdef(135,"FFFFFF00000000FF");
}

/* invert goes through the pattern
** descriptor table and inverts all
** character patterns so there is an
** inverted character set from 128-255.
*/
invert()
  {
#asm
       REF  VSBR,VSBW
PAT    EQU  >0C00
       LI   2,128*8      NUMBER OF CHARS
       LI   0,PAT        START OF PATTERNS
INVL   BLWP @VSBR        READ A CHARACTER
       INV  1            INVERT BIT PATTERN
       BLWP @VSBW        WRITE THE CHARACTER
       INC  0
       DEC  2
       JNE  INVL
#endasm
  }

w_inv(s)
    char *s;
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  {
    while(*s)
        *s = *s++ | 128;
  }

w_noinv(s)
    char *s;
  {
    while(*s)
        *s = *s++ & 127;
  }

wputs(r,c,s)
  int  r,c;
  char *s;
{
  while(*s & c <= MAX_COL)
      hchar(r,c++,*s++,1);
}

w_title(t,c)
  char *t,c;
{
  int len,width,mid;

  len = strlen(t);
  width = W_R_COL - W_L_COL - 1;
  if(len > width)
      return;
  switch(c)
    {
      case 'C':  /* center */
        mid = (width - len) / 2 + W_L_COL + 1;
        break;
      case 'R':  /* righ justify */
        mid = W_R_COL - len;
        break;
      case 'L':  /* left justify */
      default:
        mid = W_L_COL + 1;
        break;
    }
  *w_adj_buf = NULL;
  w_inv(t);
  hchar(W_T_ROW,W_L_COL + 1,160,width);
  wputs(W_T_ROW,mid,t);
}

/* w_box draws a box specified by top row (tr), top column (tc),
** bottom row (br) and bottom column (bc).
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*/
w_box(tr,tc,br,bc,clear)

  int tr,tc,br,bc,clear;
{
  int cnt,c1,c2,c3,c4,c5,c6,c7,c8;

  /* set up character numbers */
  if(clear)
      c1=c2=c3=c4=c5=c6=c7=c8 = ' ';
  else
    {
      c1 = 128;
      c2 = 129;
      c3 = 130;
      c4 = 131;
      c5 = 132;
      c6 = 133;
      c7 = 134;
      c8 = 135;
    }

  /* draw horizontal lines */
  cnt = (bc - tc) + 1;
  hchar(tr,tc,c7,cnt);
  hchar(br,tc,c8,cnt);

  /* draw vertical lines   */
  cnt = (br - tr) + 1;
  vchar(tr,tc,c5,cnt);
  vchar(tr,bc,c6,cnt);

  /* fill in corners       */
  /* top left              */
  hchar(tr,tc,c1,1);
  /* bottom left           */
  hchar(br,tc,c3,1);
  /* top right             */
  hchar(tr,bc,c2,1);
  /* bottom right          */
  hchar(br,bc,c4,1);

  /* put in title */
  if(wtitle != NULL)
      w_title(wtitle,'C');
}

/* fill s with t for n times */
fillb(s,t,n)



The Cyc: Boston Computer Society Software Library

1515

  char *s,t;
  int   n;
  {
  while(n--)
    *s++=t;
  }

strlen(s)
  char *s;
{
  char *t;

  t=s-1;
  while(*++t);
  return(t-s);
}
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Disk 99. Contents of file WINDOWSG

/**
 ** Globals for c99 Windows (August 17, 1987)
 **
 **/

#include "dsk3.windowsi"

entry w_buf,w_drum,scrn_buf;
entry sav_ptr,w_t_row,w_b_row;
entry w_l_col,w_r_col;
entry window,buf_col,bcol,scrn_nxt;
entry cur_row,cur_col,sav_row,sav_col;
entry use_vbuf,wtitle;
entry w_rmargin,w_raw,w_adj_buf;

char *wtitle;      /* pointer to window title */
char w_buf[NUM_ROWS][BUF_SIZ];
char scrn_buf[SBUF_SIZ];
int  w_drum[NUM_ROWS];
int  sav_ptr[MAX_WIN];
int  w_t_row[MAX_WIN];
int  w_b_row[MAX_WIN];
int  w_l_col[MAX_WIN];
int  w_r_col[MAX_WIN];
/* variables for windows */
int  window;       /* active window                */
int  buf_col;      /* column for virtual screen */
int  bcol;         /* column in virtual buffer */
int  scrn_nxt;     /* next scrn_buf location */
int  cur_row;      /* current row within active window */
int  cur_col;      /* current col within active window */
int  sav_row;
int  sav_col;
int  use_vbuf;     /* use virtual buffer ? */
int  w_rmargin;    /* right margin in virtual buffer */
int  w_raw;        /* don't perform validation on entry */
char w_adj_buf[MAX_COL]; /* buffer for window adjustments */
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Disk 99. Contents of file WINDOWSH

/**************************************
**                                   **
**  Run Time Library for WINDOWS     **
**                                   **
**************************************/

extern w_init(),w_locate(),w_title();
extern w_clrbuf(),w_putchar(),w_puts();
extern w_open(),w_close(),w_box(),w_inv();
extern w_position(),fillb(),strlen();
extern w_noinv(),w_clear();
extern w_flush(),w_scroll();
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Disk 99. Contents of file WINDOWSI

/**
 ** Defines for C99 Windows
 **
 **/

#define YES      1
#define NO       0
#define NULL     0
#define FF       12
#define TAB      5
#define SBUF_SIZ 2922 /* ROWS * COLS * WINDOWS-1 (21*38*4) */
#define MAX_WIN  5
#define MX_WIN   4
#define DEC_SIZ  5
#define MIN_ROW  2
#define MAX_ROW  23
#define MIN_COL  1
#define MAX_COL  40
#define NUM_ROWS 22
#define NUM_COLS 38
#define BAR_ROW  1
#define MSG_ROW  24
#define BUF_SIZ  81
#define W_T_ROW  w_t_row[window]
#define W_B_ROW  w_b_row[window]
#define W_L_COL  w_l_col[window]
#define W_R_COL  w_r_col[window]
#define LEFT        8
#define RIGHT       9
#define DOWN        10
#define UP          11
#define C_LEFT      147
#define C_RIGHT     132
#define C_DOWN      152
#define C_UP        133
#define NXT_SCR     14
#define ROLL_UP     12
#define ROLL_DOWN   2
#define BACK        15
#define ENTER       13
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Disk 99. Contents of file WMSGC

/**
 ** w_msg (c99 Windows 1.0)
 **
 ** by Tom Bentley (May 28,1987)
 **
 **/

#include "dsk1.windowsh"
#include "dsk1.windowsi"

/* external functions */
extern wputs(),hchar();

/* entry point */
entry w_msg;

w_msg(msg,inv)
    char *msg;    /* message text */
    int   inv;    /* invert msg YES or NO */
  {
    if(inv)
      {
        hchar(MSG_ROW,1,160,MAX_COL);
        w_inv(msg);
      }
    else
      {
        hchar(MSG_ROW,1,32,MAX_COL);
        w_noinv(msg);
      }
    wputs(MSG_ROW,1,msg);
  }
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Disk 99. Contents of file WPOPUPC

/**
 ** w_popup (c99 Windows 1.0)
 **
 ** by Tom Bentley (July 19, 1987)
 **
 **/

#include "dsk1.windowsh"
#include "dsk1.windowsi"

/* external functions */
extern gchar(),key();

/* entry point */
entry w_popup;

/* variables for windows */
extern int  w_t_row[];
extern int  w_b_row[];
extern int  w_l_col[];
extern int  w_r_col[];
extern int  window;       /* active window                */
extern int  cur_row;      /* current row within active window */
extern int  cur_col;      /* current col within active window */
extern int  sav_row;
extern int  sav_col;
extern int  use_vbuf;     /* use virtual buffer ? */
extern int  w_raw;

w_popup(title,cmd_str)
    char *title,*cmd_str;
  {
    char cmd[41];        /* local command string */
    char *cs,c;
    int  l,s,cno,cmdno,x,w,r,col;

    l = YES;
    /* parse cmd_str \n is used as a separator */
    s = cno = 0;
    w = strlen(title);
    cs = cmd_str;
    while(*cs)
      {
        if(*cs == '\n')
          {
            if(s>w)
                w = s;
            s = 0;
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            ++cno;
          }
        else
            s++;
        cs++;
      }

    --cs;
    *cs = NULL;  /* get rid of last \n */
    w_b_row[window+1] = w_t_row[window+1] + cno + 1;
    w_r_col[window+1] = w_l_col[window+1] + w + 1;
    r = cur_row;
    col = cur_col;
    use_vbuf = NO;
    w_open(title);
    w_puts(cmd_str);
    *cs = '\n'; /* put back newline for next time around */
    /* prompt for command */
    cmdno = 1;
    while(l)
      {
        /* get command from window */
        x = W_T_ROW + cmdno;
        sav_row = cmdno;
        sav_col = W_L_COL + 1;
        cs = cmd;
        while(sav_col < W_R_COL)
          {
            c = gchar(x,sav_col++);
            *cs++ = c;
          }
        *cs = NULL;
        w_inv(cmd);
        w_locate(sav_row,1);
        w_puts(cmd);
        do
          {
            for(x=900;x;--x);
            c = key(5,&s);
          }
        while(!s);
        switch(c)
          {
            case UP:
              --cmdno;
              if(cmdno < 1)
                  cmdno = cno;
              break;
            case DOWN:
              ++cmdno;
              if(cmdno > cno)
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                  cmdno = 1;
              break;
            case BACK:
              x = NULL;
              l = NO;
              break;
            case ENTER:
              x = cmdno;
              l = NO;
              break;
            default:
              if(w_raw)
                {
                  x = -c;
                  l = NO;
                }
              break;
          }
        w_noinv(cmd);
        w_locate(sav_row,1);
        w_puts(cmd);
      }
    w_close();
    cur_row = r;
    cur_col = col;
    use_vbuf = YES;
    return(x);
  }
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Disk 100. Telco — Pro gram Disk

9HUVLRQ����� $XWKRU��&KDUOHV�(DUO
5HTXLUHV��($�RU�;% /DQJXDJH��$/ 8SGDWHG����������

7KH�PRVW�XVHU�IULHQGO\�DQG�SHUKDSV�SRZHUIXO�WHUPLQDO�HPXODWRU�IRU�WKH�����$��,QFOXGHV�PDQ\�PRGHV�RI
WHUPLQDO�RSHUDWLRQ�LQFOXGLQJ�97�����VXSSRUWV����FROXPQV��IXOO�FDWDORJ��SULQW�VSRROLQJ��PDFURV��RQ�OLQH
HGLWRU��DQG�PXFK�PRUH��+LJKO\�DFFODLPHG�

dskdir. v2.0. 12-dec-96
Disk name               = TELCO2*1 
Sectors total           = 360
Sectors used            = 346
Sectors available       = 12
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >01d *README       3 DIS/VAR 80   >159 002
002 >01e CHARA1        5 PROGRAM      >15b 004
003 >002 LOAD          6 PROGRAM    Y >022 005
004 >003 T>ADM3A      10 PROGRAM      >027 009
005 >004 T>ANSI       11 PROGRAM      >030 010
006 >005 T>ASCII       6 PROGRAM      >03a 005
007 >006 T>CATALOG    15 PROGRAM      >03f 014
008 >007 T>CISB       17 PROGRAM      >04d 016
009 >008 T>D410       10 PROGRAM      >05d 009
010 >009 T>DIALER     17 PROGRAM      >066 016
011 >00a T>EDITOR     13 PROGRAM      >076 012
012 >00b T>HP2392     11 PROGRAM      >082 010
013 >00c T>HREVIEW     3 PROGRAM      >08c 002
014 >00d T>MAINMENU   16 PROGRAM      >08e 015
015 >00e T>PCPDIAL    12 PROGRAM      >09d 011
016 >00f T>SETCOLOR    5 PROGRAM      >0a8 004
017 >010 T>SETFILEX   11 PROGRAM      >0ac 010
018 >011 T>SETHARD    12 PROGRAM      >0b6 011
019 >012 T>SETMACRO    7 PROGRAM      >0c1 006
020 >013 T>SETMODEM    9 PROGRAM      >0c7 008
021 >014 T>SETTERM    16 PROGRAM      >0cf 015
022 >015 T>VT100      12 PROGRAM      >0de 011
023 >016 T>VT52       11 PROGRAM      >0e9 010
024 >017 T>XMODEM     16 PROGRAM      >0f3 015
025 >018 T>YMODEM     16 PROGRAM      >102 015
026 >019 TELCO        33 PROGRAM      >111 032
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027 >01a TELCP        26 PROGRAM      >131 025
028 >01b TELCQ        11 PROGRAM      >14a 010
029 >01c TOS/CONFIG    6 PROGRAM      >154 005
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Disk 100. Contents of file *README

)RU�WKH�SHRSOH�ZKR�KDYH�GRZQORDGHG�YHUVLRQ�����RI�7HOFR�WKLV�SDFNDJH�KDV�EHHQ�SURYLGHG�WR�XSGDWH�WKH
XVHU�WR�WKH�����OHYHO��1RWH�WKDW�WKLV�XSGDWH�FDQ�QRW�EH�XVHG�DV�D��4XLFN�)L[��IRU���[�XVHUV��7KHVH�XVHUV�PXVW
GRZQORDG�WKH�FRPSOHWH�����SDFNDJH�

&RUUHFWLRQ�WR�WKH�PDQXDO�LQ�����

2Q�SDJH����RI�WKH�GRFXPHQWDWLRQ��QHDU�WKH�ERWWRP�RI�WKH�SDJH��3&',$/��VKRXOG�UHDG��3&3',$/��

&KDUOHV�(DUO
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Disk 101. Telco — Documentation

9HUVLRQ����� $XWKRU��&KDUOHV�(DUO
5HTXLUHV� /DQJXDJH� 8SGDWHG����������

&RPSOHWH�GRFXPHQWDWLRQ�IRU�GLVN������<RX�ZLOO�QHHG�WKLV�WR�UHDOO\�PDNH�XVH�RI�7HOFR�

dskdir. v2.0. 12-dec-96
Disk name               = TELCO2*1 
Sectors total           = 360
Sectors used            = 358
Sectors available       = 0
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >003 PRINTDOC      2 PROGRAM      >0db 001
002 >004 READMEPR      2 DIS/VAR 80   >0dc 001
003 >002 TELCOD1     186 DIS/VAR 80   >022 185
004 >005 TELCOD2     168 DIS/VAR 80   >0dd 139 >006 028



The Cyc: Boston Computer Society Software Library

1527

Disk 101. Contents of file READMEPR

7KH�7HOFR�GRFXPHQWDWLRQ�LV�QRW�D�7,�:ULWHU�ILOH��,W�VKRXOG�EH�SULQWHG�RXW�ZLWK�WKH�HQFORVHG�;%�3ULQWGRF
SURJUDP��,I�\RXU�SULQWHU
V�IRUP�IHHGV�DUH�QRW�FKDUDFWHU�����RQ�OLQH�����RI�WKH�SULQWGRF�SURJUDP��FKDQJH
���WR�WKH�DSSURSULDWH�FKDUDFWHU�
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Disk 101. Contents of file TELCOD1

7(/&2�7HUPLQDO�(PXODWRU

9HUVLRQ����

5HIHUHQFH�0DQXDO

&RS\ULJKW��F�������&KDUOHV�(DUO

6SHFLILFDWLRQV�ZLWKLQ�WKLV�PDQXDO�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

7(/&2�VRIWZDUH�FRS\ULJKW��F�������E\�&KDUOHV�(DUO��$OO�ULJKWV�UHVHUYHG�

7KLV�GRFXPHQW�FRS\ULJKW��F�������E\�5XWK�2
1HLOO��$OO�ULJKWV�UHVHUYHG�

0RVW�RI�WKH�KDUGZDUH�QDPHV�LQ�WKLV�PDQXDO�DUH�WUDGHPDUNV�RU�WUDGH�QDPHV�RI�VSHFLILF�PDQXIDFWXUHUV�

/,&(16(

1R�YHUVLRQ�RI� 7(/&2� LV�SXEOLF�GRPDLQ� VRIWZDUH��QRU� LV� LW� IUHH� VRIWZDUH��7(/&2� LV�XVHU�VXSSRUWHG
VRIWZDUH��DV�H[SODLQHG�LQ�WKLV�OLFHQVH��7(/&2�LV�FRS\ULJKW��F�������E\�&KDUOHV�(DUO�

1RQ�UHJLVWHUHG�XVHUV�DUH�JUDQWHG�D�OLPLWHG�OLFHQVH�WR�XVH�7(/&2�RQ�D�WULDO�EDVLV�IRU�WKH�SXUSRVH�RI
GHWHUPLQLQJ�ZKHWKHU�RU�QRW�7(/&2�LV�VXLWDEOH�IRU�WKHLU�QHHGV��8VH�RI�7(/&2��H[FHSW�IRU�WKLV�SXUSRVH�
UHTXLUHV�UHJLVWUDWLRQ��8VH�RI�QRQ�UHJLVWHUHG�FRSLHV�RI�7(/&2�E\�DQ\�SHUVRQ�RQ�D�FRQWLQXLQJ�EDVLV�RU�LQ
D�EXVLQHVV�RU�SURIHVVLRQDO�RIILFH�LV�VWULFWO\�IRUELGGHQ�

5HJLVWUDWLRQ�SHUPLWV�D�XVHU�WR�XVH�7(/&2�RQ�D�VLQJOH�FRPSXWHU��D�UHJLVWHUHG�XVHU�PD\�XVH�WKH�SURJUDP
RQ�D�GLIIHUHQW�FRPSXWHU��EXW�PD\�QRW�XVH�WKH�SURJUDP�RQ�PRUH�WKDQ�RQH�FRPSXWHU�DW�WKH�VDPH�WLPH�

1R�XVHU�PD\�PRGLI\�7(/&2�LQ�DQ\�ZD\��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�GHFRPSLOLQJ��GLVDVVHPEOLQJ�RU
RWKHUZLVH�UHYHUVH�HQJLQHHULQJ�WKH�SURJUDP�

$OO�XVHUV�DUH�JUDQWHG�D�OLPLWHG�OLFHQVH�DQG�DUH�HQFRXUDJHG�WR�FRS\�7(/&2�IRU�WKH�WULDO�XVH�RI�RWKHUV
VXEMHFW�WR�WKH�DERYH�OLPLWDWLRQV��DQG�SURYLGHG�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

���7(/&2�PXVW�EH�FRSLHG�LQ�XQPRGLILHG�IRUP�
���7KH�GRFXPHQWDWLRQ�PXVW�EH�LQFOXGHG�
���1R�IHH��FKDUJH�RU�RWKHU�FRPSHQVDWLRQ�PD\�EH�DFFHSWHG�RU�UHTXHVWHG�E\�DQ\�OLFHQVHH�
���7(/&2�PD\�QRW�EH�GLVWULEXWHG�LQ�FRQMXQFWLRQ�ZLWK�DQ\�RWKHU�SURGXFW�
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6\VRSV�RI�%%6
V�DUH�HQFRXUDJHG�WR�PDNH�7(/&2�DYDLODEOH�IRU�GRZQORDGLQJ�SURYLGHG�WKH�DERYH�FRQGLWLRQV
KDYH�EHHQ�PHW�

1R�LQGLYLGXDO�RU�RUJDQL]DWLRQ�LV�SHUPLWWHG�WR�FROOHFW�WKH�UHJLVWUDWLRQ�IHH�IRU�WKH�DXWKRU�XQOHVV�H[SUHVV
ZULWWHQ�SHUPLVVLRQ�LV�REWDLQHG�DQG�WKDW�SHUPLVVLRQ�LV�GLVSOD\HG�WR�WKRVH�SD\LQJ�WKH�UHJLVWUDWLRQ�IHH�LQ
VXFK� D�PDQQHU��1RQ�FRPPHUFLDO� XVHUV
� JURXSV� DUH� HQFRXUDJHG� WR� GLVWULEXWH�7(/&2� WKURXJK� WKHLU
OLEUDULHV��SURYLGHG�WKDW�RQO\�PLQLPDO�IHHV�DUH�FKDUJHG�WR�UHFRYHU�PHGLD�DQG�FRS\LQJ�FRVWV�

$�7(/&2�UHJLVWUDWLRQ� OLFHQVHV� \RX� WR�XVH�7(/&2�RQ�D� UHJXODU�EDVLV��5HJLVWUDWLRQ� LQFOXGHV�PDLOHG
QRWLILFDWLRQ�RI�WKH�QH[W�XSGDWH��DQG�IXUWKHU�XSGDWHV�DW�WKH�DXWKRU
V�GLVFUHWLRQ�

7KH�UHJLVWUDWLRQ�IHH�LV���������7R�RUGHU�FRSLHV�RI�7(/&2��UHJLVWHU��RU�REWDLQ�ZULWWHQ�SHUPLVVLRQ��FRQWDFW�

&KDUOHV�(DUO
���0F/HRG�6WUHHW
2WWDZD��2QWDULR
&DQDGD�.�3��=�

7(/&2�5HJLVWUDWLRQ�)RUP�9HUVLRQ����

1DPH�RI�8VHU��BBBBBBBBBBBBBBBBBBBBBBBBBBBBB

$GGUHVV��BBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��RI�FRSLHV�WR�UHJLVWHU�#��������HD���BBBBB

2EWDLQHG�FRS\�RI�7(/&2�IURP�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,I�\RX�DUH�UHJLVWHULQJ�D�FRS\�RI�7(/&2�IRU�ZKLFK�WKH�UHJLVWUDWLRQ�IHH�ZDV�SDLG�LQ�DGYDQFH��L�H��WR�D�JURXS
FROOHFWLQJ�LW�IRU�WKH�DXWKRU��SOHDVH�HQFORVH�D�FRS\�RI�WKH�UHFHLSW��LI�SRVVLEOH���DQG�ILOO�RXW�WKH�IROORZLQJ
LQIRUPDWLRQ���1RWH��7KLV�IRUP�0867�EH�UHWXUQHG�WR�WKH�DXWKRU�WR�FRPSOHWH�\RXU�UHJLVWUDWLRQ��

1DPH�RI�RUJDQL]DWLRQ�FROOHFWLQJ�IHH�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

(YHQW�DW�ZKLFK�LW�ZDV�FROOHFWHG�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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'DWH�RI�SD\PHQW��BBBBBBBBBBBBBBBBBBBBBBBBBB

0DNH�FKHFN�RU�PRQH\�RUGHU�SD\DEOH�WR�&KDUOHV�(DUO��DQG�VHQG�LW�ZLWK�WKLV�IRUP�WR�

&KDUOHV�(DUO
���0F/HRG�6WUHHW
2WWDZD��2QWDULR
&DQDGD
.�3��=�

7KDQN�\RX�IRU�FRQWULEXWLQJ�WR�D�XVHU�VXSSRUWHG�SURGXFW��,I�WKHUH�DUH�IHDWXUHV�\RX�ZRXOG�OLNH�WR�VHH�LQ�D
IXWXUH�UHOHDVH��SOHDVH�OLVW�WKHP�RQ�WKH�EDFN�RI�WKLV�IRUP�RU�RQ�D�VHSDUDWH�VKHHW�

7$%/(�2)�&217(176

/,&(16( �
7(/&2�5(*,675$7,21�)250 �
,1752'8&7,21 �
+$5':$5(�5(48,5(0(176 �
7(/&2�),/(6 �
*(77,1*�67$57(' �
7KH�6WDWXV�/LQH ��
&RPPRQ�.H\SUHVVHV ��
7HUPLQDO�(PXODWLRQV ��
0$,1�0(18 ��
7HUPLQDO ��
5HYLHZ�%XIIHU ��
$XWR�'LDOHU ��
'LDOLQJ ��
0DQXDO�3&�3XUVXLW ��
)LOH�7UDQVIHU ��
&DWDORJ ��
(GLWRU ��
/RJ�2SHQ�&ORVH ��
6HWXS�2SWLRQV ��
7HUPLQDO�6HWXS ��
(PXODWLRQ�0RGH ��
7HUPLQDO�:LGWK ��
&5�7UDQVODWLRQ�,Q ��
&5�7UDQVODWLRQ�2XW ��
'HVWUXFWLYH�%DFNVSDFH ��
/LQH�:UDS ��
6FUHHQ�6FUROO ��
6FUHHQ�:UDS ��
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'XSOH[�7RJJOH ��
5HPRWH�(FKR ��
6SRROHU�0RGH ��
;PLW�2Q�2II�0RGH ��
;PLW�2Q�&KU ��
;PLW�2II�&KU ��
/RJ�0RGH ��
6TXHH]H�%ODQN�/LQHV ��
%DXG�5DWH ��
3DULW\ ��
6FUHHQ�6HWXS ��
0HQX�,QYHUVH�7RJJOH ��
������'LVSOD\ ��
6WDWXV�/LQH�7RJJOH ��
6RXQG�(IIHFWV ��
$ODUP�6RXQG ��
:LQGRZ�:LGWK ��
/HIW�&ROXPQ�6KLIW ��
+DUGZDUH�6HWXS ��
6SRROHU�3RUW ��
0RGHP�3RUW ��
+DQJXS�7\SH ��
)LOH�7UDQVIHU�6HWXS ��
$ERUWHG�'RZQORDGV ��
'HIDXOW�(UURU�&KHFN ��
(FKR�/RFDOO\ ��
%ODQN�/LQHV ��
&KDUDFWHU�3DFLQJ ��
/LQH�3DFLQJ ��
3DFH�&KDUDFWHU ��
6WULS�/HDGLQJ�6SDFH ��
/LQH�E\�/LQH�6HQG ��
6HQG�DW�(QG�RI�/LQH ��
&5�7UDQVODWLRQ ��
/)�7UDQVODWLRQ ��
0RGHP�6HWXS ��
,QLWLDOL]DWLRQ�6WULQJ ��
'LDO�6WULQJ ��
+DQJXS�6WULQJ ��
$ERUW�5HGLDO�&KDUDFWHU ��
0RGHP�(FKR�7LPH ��
5HGLDO�3DXVH�7LPH ��
(GLW�0DFURV ��
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7(50,1$/�(08/$7,21�02'(6 ��
$'0�$�7HUPLQDO ��
$16,�7HUPLQDO ��
'����7HUPLQDO ��
+3�����7HUPLQDO ��
97���7HUPLQDO ��
97����7HUPLQDO ��

$�63(&,$/�127(�$%287�3$5,7< ��

(;$03/(6 ��
6HWWLQJ�8S ��
'LDOHU�HQWULHV ��
6DPSOH�0DFURV ��
(QWHULQJ�0DFURV ��

7,�$1'�*(1(9(�.(<35(66�7$%/( ��

,1752'8&7,21

7(/&2�KDV� EHHQ� GHVLJQHG� WR� SURYLGH� WKH�7,� XVHU�ZLWK� HDV\� DQG� FRQYHQLHQW� DFFHVV� WR� D� YDULHW\� RI
WHOHFRPPXQLFDWLRQV�WDVNV��7KLV�SURJUDP�KDV�EHHQ�ZULWWHQ�LQ�706������DVVHPEO\�ODQJXDJH�IRU�RSWLPXP
SHUIRUPDQFH��)HDWXUHV�LQFOXGH�

7KH�DELOLW\�WR�HPXODWH�YDULRXV�WHUPLQDOV�

$�'LDOHU�ZLWK����HQWULHV�ZLWK�DXWRPDWLF�UHGLDOLQJ�RI�XS�WR����VHOHFWLRQV�

$�&RQIHUHQFH�PRGH��DYDLODEOH�LQ�DOO�WHUPLQDO�HPXODWLRQV�

;PRGHP�DQG�$6&,,�WUDQVIHU�FDSDELOLW\�

0DFURV��'HYLFH�ORJJLQJ��3ULQW�VSRROLQJ�HWF���

1(:�,1�9(56,21����

3&�3XUVXLW�'LDOHU
<PRGHP�WUDQVIHUV
&RPSX6HUYH�%�WUDQVIHUV��ELQDU\�DQG�$6&,,�
6LJQLILFDQWO\�IDVWHU�;PRGHP�WUDQVIHUV
7ZR�QHZ�WHUPLQDO�HPXODWLRQV��97����DQG�+3����
7HUPLQDO�PRGHV�LPSURYHG
6HOHFW�RSWLRQV�GLUHFWO\�IURP�KHOS�VFUHHQV
(QKDQFHG�HGLWRU
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,PSURYHG�&RQIHUHQFH�PRGH
0RGXOH�FDSDFLW\�LQFUHDVHG�IRU�*HQHYH�DQG�6XSHU�6SDFH�,,�XVHUV
���FROXPQ�FDUG�VXSSRUW
3ULQW�VSRROHU�QRZ�VXSSRUWV�56����DQG�0\DUF�3,2
����FKDUDFWHU�EXIIHU�LQ�SULQW�VSRROHU

,�ZRXOG�OLNH�WKDQN�WKH�IROORZLQJ�SHRSOH�DQG�RUJDQL]DWLRQV��LQ�DOSKDEHWLFDO�RUGHU��IRU�WKHLU�VXSSRUW�DQG
WKH�DVVLVWDQFH�WKH\�SURYLGHG��LQ�WKH�IRUP�RI�KDUGZDUH�ORDQV��DFFHVV�WLPH��DQG�LQIRUPDWLRQ��:KLOH�PDQ\
SHRSOH�KDYH�FRQWULEXWHG�WR�WKH�GHYHORSPHQW�RI�7(/&2��WKHVH�GHVHUYH�UHFRJQLWLRQ��DQG�,�DSRORJL]H�IRU�DQ\
SRVVLEOH�RPLVVLRQV�

&KULV�%REELWW��$VJDUG�
%DUU\�%RRQH
%RE�%RRQH��&RPSXWHU�'RZQORDG�8QOLPLWHG�
-HII�*XLGH�DQG�'HOSKL
-LP�+RUQ�DQG�&RPSX6HUYH
:DOW�+RZH
-DQH�/DIODPPH��/DIODPPH�	�:ULJOH\�
7KH�2WWDZD�7,�����$�8VHUV
�*URXS

,�ZRXOG�DOVR�OLNH�WR�WKDQN�DOO�WKRVH�ZKR�KDYH�DOUHDG\�UHJLVWHUHG�WKHLU�FRSLHV�RI�7(/&2��ERWK�IRU�WKHLU
VXSSRUW�DQG�WKHLU�KHOSIXO�VXJJHVWLRQV�

+$5':$5(�5(48,5(0(176

7(/&2�KDV�EHHQ�GHVLJQHG�WR�RSHUDWH�RQ�ERWK�WKH�7,�����$�DQG�WKH�*HQHYH�������7KH�PLQLPXP�V\VWHP
UHTXLUHG�WR�XVH�7(/&2�LV�

7,�����$�FRQVROH�RU�*HQHYH�����
��.�0HPRU\�([SDQVLRQ��7,�����$�RQO\�
56����&DUG
��666'�'LVN�'ULYH
0RGHP��+D\HV�FRPSDWLEOH�SUHIHUUHG�

(�$��7,�:ULWHU��0LQLPHP��RU�([WHQGHG�%DVLF�FDUWULGJH

$GGLWLRQDO�+DUGZDUH��RSWLRQDO�

+RUL]RQ�5DPGLVN
0RGLILHG�56����&DEOH
3ULQWHU
$GGLWLRQDO�'LVN�'ULYH�V�
6XSHUFDUW�RU�6XSHU�6SDFH
6XSHU�6SDFH�,,
���FROXPQ�FDUG
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7(/&2�KDV�EHHQ�GHYHORSHG�XVLQJ�WKH�RYHUOD\�FRQFHSW��7KLV�PHDQV�WKDW�7(/&2�ZLOO��RQ�RFFDVLRQ��ORDG�D
IXQFWLRQ�IURP�GLVNHWWH��,W�LV�DGYLVDEOH�WR�NHHS�WKH�7(/&2�GLVNHWWH�LQ�WKH�GULYH�LW�ZDV�ORDGHG�IURP�IRU�HDV\
DFFHVV�WR�WKH�IXQFWLRQV��,I�IRU�DQ\�UHDVRQ�\RX�UHPRYHG�WKH�GLVNHWWH��DV�VLQJOH�GULYH�XVHUV�ZLOO�IRU�ILOH
WUDQVIHUV��HWF����DQG�7(/&2�UHTXLUHV�D�IXQFWLRQ�IURP�GLVN��MXVW�UHLQVHUW�WKH�7(/&2�GLVN�DQG�VHOHFW�WKH
IXQFWLRQ�RYHU�DJDLQ��7(/&2�ZLOO�QRW�GDPDJH�\RXU�GLVNHWWH�

2Q�D�EDVLF�V\VWHP��XS�WR���RYHUOD\V�ZLOO�UHVLGH�IRU�XVH�ZLWKLQ�PHPRU\��7KHVH�ZLOO�EH�WKH�ODVW���RYHUOD\V
XVHG��,I�D�PLQLPHP�LV�XVHG����RYHUOD\V�DUH�DYDLODEOH��,I�D�VXSHUFDUW�RU�6XSHU�6SDFH�LV�XVHG����RYHUOD\V�DUH
SRVVLEOH��:LWK�D���.�6XSHU�6SDFH�,,��DV�PDQ\�DV����PRGXOHV�DUH�DYDLODEOH��D�7,�ZLWK�DQ����FROXPQ�FDUG
ZLOO�VXSSRUW����PRGXOHV��DQG�D�*HQHYH�ZLOO�VXSSRUW�����7(/&2�ZLOO�DXWRPDWLFDOO\�GHWHFW�ZKLFK�W\SH�RI
FDUWULGJH�LV�LQ�XVH�DQG�FRQILJXUH�WKH�V\VWHP�DFFRUGLQJO\�

;PRGHP�DQG�&RPSX6HUYH�%�WUDQVIHUV�GR�QRW�FXUUHQWO\�ZRUN�RQ�WKH�0\DUF�+DUG�GLVN�FRQWUROOHU��7KLV�PD\
FKDQJH�ZKHQ�WKH�ILQDO�YHUVLRQ�RI�WKH�FDUG� LV�DYDLODEOH��EXW� LV�GLIILFXOW�WR�SUHGLFW�ZLWK�DQ\�GHJUHH�RI
DFFXUDF\�

7(/&2�),/(6

7(/&2�FRQVLVWV�RI�WKUHH�W\SHV�RI�ILOHV��7KH�PDLQ�SURJUDP�LV�FDOOHG�7(/&2��7(/&3�DQG�7(/&4��7KHVH
ILOHV�FRQWDLQ�WKH�EDVLF�IXQFWLRQV�DQG�XWLOLWLHV�UHTXLUHG��7KH�VHFRQG�W\SH�RI�ILOH�LV�WKH�PRGXOH�ILOH��7KHVH�ILOHV
VWDUW�ZLWK�7!�DQG�FRQWDLQ�WKH�ORJLF�UHTXLUHG�WR�SHUIRUP�WKHLU�VSHFLILF�IXQFWLRQ�

7!$'0�$�$'0�$�WHUPLQDO�HPXODWLRQ
7!$16,�$16,�WHUPLQDO�HPXODWLRQ
7!$6&,,�$6&,,�XSORDG
7!&$7$/2*�&DWDORJ�D�GLVN
7!&,6%�&RPSX6HUYH�%�WUDQVIHU�SURWRFRO
7!'����'����WHUPLQDO�HPXODWLRQ
7!',$/(5�$XWR�UHGLDOHU
7!(',725�0HVVDJH�HGLWRU
7!+3�����+HZOHWW�3DFNDUG������HPXODWLRQ
7!+5(9,(:�5HYLHZ�EXIIHU�KHOS�VFUHHQ
7!0$,10(18�0DLQ�PHQXV
7!3&3',$/�3&�3XUVXLW�GLDOHU
7!6(7&2/25�6HW�WKH�SURJUDP�FRORUV
7!6(7),/(;�)LOH�WUDQVIHU�VHWXS
7!6(7+$5'�+DUGZDUH�VHWXS
7!6(70$&52�0DFUR�HGLWRU
7!6(702'(0�0RGHP�VHWXS
7!6(77(50�7HUPLQDO�VHWXS
7!97���97���WHUPLQDO�HPXODWLRQ
7!97����97����WHUPLQDO�HPXODWLRQ
7!;02'(0�;PRGHP�WUDQVIHU�SURWRFRO
7!<02'(0�<PRGHP�WUDQVIHU�SURWRFRO
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1R�ILOHV�RI�WKH�WKLUG�W\SH�KDYH�EHHQ�SURYLGHG�ZLWK�WKH�SDFNDJH��DV�7(/&2�PDNHV�WKHP�LI�WKH\�DUH�QHHGHG�

726�&21),*�&RQILJXUDWLRQ�RI�7(/&2
726�3&3�3&�3XUVXLW�'LDO�GLUHFWRU\
726�3+21(�3KRQH�GLUHFWRU\

7KH�GRFXPHQWDWLRQ�LV�FRQWDLQHG�LQ�WKH�ILOHV�7(/&2'���7(/&2'���7(/&2'���HWF���DQG�PD\�EH�SULQWHG
RXW�XVLQJ�WKH�LQFOXGHG�35,17'2&�XWLOLW\��7KH�5($'0(35�ILOH�LV�VLPSO\�LQVWUXFWLRQV�IRU�SULQWLQJ�RXW
WKH�GRFXPHQWDWLRQ��3OHDVH�QRWH�WKDW�WKH�GRFXPHQWDWLRQ�LV�QRW�PHDQW�WR�EH�SULQWHG�WKURXJK�7,�:ULWHU��,I
\RX�GR�WKLV��LW�PD\�QRW�UHDG�SURSHUO\��ZKLFK�FRXOG�UHVXOW�LQ�VRPH�FRQIXVLRQ�

$Q�H[WHQGHG�EDVLF�ORDGHU�FDOOHG�/2$'�KDV�EHHQ�SURYLGHG��ZKLFK�ZLOO�ZRUN�ZLWK�WKH�7,�H[WHQGHG�EDVLF
FDUWULGJH�EXW�PD\�QRW�ZRUN�ZLWK�WKH�QHZHU�H[WHQGHG�EDVLFV��$�&+$5$��ILOH�KDV�DOVR�EHHQ�LQFOXGHG�
DOWKRXJK�7(/&2�ZLOO�ZRUN�ZLWK�DQ\�&+$5$��ILOH��,I�QR�&+$5$��ILOH�H[LVWV�RQ�WKH�GLVNHWWH��WKH�FXUUHQW
FKDUDFWHU�VHW�ZLOO�EH�XVHG�

8VHUV�RI�7(/&2�9���[�PD\�XVH�WKHLU�ROG�726�3+21(�ILOH�ZLWK�7(/&2������EXW�WKH�726�&21),*�ILOH
PXVW�EH�UHFUHDWHG��7KLV�PHDQV�WKDW�PDFURV�DQG�RWKHU�VHWWLQJV�IURP�YHUVLRQ�����PXVW�EH�UH�HQWHUHG�ZKHQ
\RX�ILUVW�VWDUW�XVLQJ�YHUVLRQ�����

*(77,1*�67$57('

7R�UXQ�7(/&2�IURP�WKH�(�$�HQYLURQPHQW�
6HOHFW�RSWLRQ���DQG�HQWHU�
'6.��7(/&2

7R�UXQ�7(/&2�IURP�WKH�7,�:ULWHU�HQYLURQPHQW�
6HOHFW�RSWLRQ���DQG�HQWHU�
'6.��7(/&2

$�SURJUDP�FDOOHG�/2$'�KDV�EHHQ�SURYLGHG�WR�DXWR�ORDG�7(/&2�ZKHQ�WKH�([WHQGHG�%DVLF�FDUWULGJH�LV
XVHG�

2QFH�WKH�SURJUDP�LV�ORDGHG�DQG�EHJLQV�H[HFXWLRQ��LW�ZLOO�VHDUFK�IRU�D�&+$5$��ILOH��,I�QR�&+$5$��ILOH�LV
LQ�WKH�GULYH�IURP�ZKLFK�7(/&2�ZDV�ORDGHG��WKH�SURJUDP�ZLOO�XVH�WKH�GHIDXOW�FKDUDFWHU�VHW�LQ�PHPRU\�
$Q\�&+$5$��ILOH�PD\�EH�XVHG�

$IWHU�ORDGLQJ�WKH�&+$5$��ILOH��7(/&2�ZLOO�FKHFN�WKH�GULYH�IRU�WKH�726�&21),*�ILOH��7KLV�ILOH�GLG�QRW
FRPH�ZLWK�\RXU�SDFNDJH��LW�LV�FUHDWHG�E\�7(/&2�RQFH�WKH�SURJUDP�KDV�EHHQ�ORDGHG�IRU�WKH�ILUVW�WLPH�RU
LI�WKH�FRQILJ�ILOH�KDV�EHHQ�HUDVHG�

$W�WKLV�SRLQW��WKH�7LWOH�VFUHHQ�ZLOO�EH�GLVSOD\HG��$IWHU�WKH�SURJUDP�KDV�EHHQ�ERRWHG�WKLUW\�WLPHV��WKH�WLWOH
VFUHHQ�ZLOO�QRW�EH�GLVSOD\HG��7KH�WLWOH�VFUHHQ�PD\��KRZHYHU��EH�FDOOHG�XS�IURP�WKH�0DLQ�0HQX�DW�DQ\�WLPH�
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)RU�XVHUV�RI�0\DUF�'LVN�&RQWUROOHU�FDUGV�DQG�WKH�&RU&RPS����.�UDPGLVNV��WKH�GULYH�DFFHVV�GHWHFWLRQ
VFKHPH�PD\�QRW�ZRUN�SURSHUO\��,I�WKLV�VFKHPH�IDLOV�WR�GHWHFW�WKH�GULYH�QXPEHU��7(/&2�ZLOO�QRW�EH�DEOH
WR�ORDG�PRGXOHV��DQG�WKH�WLWOH�VFUHHQ�ZLOO�QRW�EH�GLVSOD\HG��,I�WKLV�KDSSHQV�UHERRW�7(/&2�ZKLOH�KROGLQJ
GRZQ�WKH�>(QWHU@�NH\��<RX�ZLOO�EH�SURPSWHG�WR�HQWHU�D�GULYH�QXPEHU��(QWHU�WKH�QXPEHU�RI�WKH�GULYH�\RX
ZDQW�7(/&2�WR�UXQ�IURP���&RU&RPS�5DPGLVN�XVHUV�PD\�DOVR�HQWHU�WKH�OHWWHU��5����6KRXOG�\RX�ZLVK�WR
UHWXUQ�WR�WKH�ODVW�GULYH�DFFHVV�VFKHPH�DW�DQ\�SRLQW��HQWHU������2QFH�DQ\�RI�WKHVH�VHOHFWLRQV�KDV�EHHQ�FKRVHQ�
WKH�ILOH�7(/&2�ZLOO�EH�VDYHG�WR�WKH�GULYH�VSHFLILHG��%H�VXUH�WKDW�WKHUH�LV�QR�ZULWH��SURWHFW�WDE�SUHVHQW�

7KH�6WDWXV�/LQH

2Q�WKH�ERWWRP�OLQH�RI�\RXU�VFUHHQ�WKHUH�LV�D�VWDWXV�OLQH�ZKLFK�ORRNV�OLNH�WKLV�

00:00:00 1200 8N1 F LA PA RW MAINMENU

7KH�ILUVW�LWHP�RQ�WKH�VWDWXV�OLQH��IURP�OHIW�WR�ULJKW��LV�WKH�HODSVHG�WLPH�FORFN��7KLV�FORFN�ZLOO�EH�UHVHW�WR
���������ZKHQ�WKH�GLDOHU�FRQQHFWV�WR�D�%%6�YLD�WKH�DXWRGLDOHU��DQG�PD\�EH�UHVHW�PDQXDOO\�ZLWKLQ�WKH
WHUPLQDOV�E\�SUHVVLQJ�FCTN Q�

7KH�VHFRQG�LWHP�LV�WKH�FXUUHQW�V\VWHP�EDXG�UDWH��7KLV�H[DPSOH�LV�VHW�WR������ESV��)ROORZLQJ�EDXG�UDWH�LV
SDULW\��,Q�WKH�H[DPSOH�DERYH��WKLV�LV�VHW�WR���GDWD�ELWV��QR�SDULW\�FKHFNLQJ��DQG���VWRS�ELW�

1H[W�LV�WKH�IXOO�KDOI�GXSOH[�IODJ��:KHQ�7(/&2�LV�VHW�WR�IXOO�GXSOH[��WKH�V\VWHP�H[SHFWV�WKH�UHPRWH�V\VWHP
WR�HFKR�DOO�WUDQVPLVVLRQV�EDFN�WR�WKH�XVHU��:KHQ�LW�LV�VHW�WR�KDOI�GXSOH[��7(/&2�ZLOO�DXWRPDWLFDOO\�HFKR
WUDQVPLVVLRQV�EDFN�WR�WKH�XVHU�

$IWHU�WKH�GXSOH[�IODJ�LV�WKH�ORJ�IODJ��7KHUH�DUH�IRXU�VHWWLQJV�IRU�WKLV�IODJ��2QFH�WKH�XVHU�RSHQV�WKH�ORJ��WKH
�/:��IODJ�ZLOO�DSSHDU��7KLV�IODJ�LQGLFDWHV�WKDW�WKH�ORJ�LV�RSHQ�DQG�ZDLWLQJ�IRU�WKH�FXUUHQW�OLQH��WKH�RQH�WKH
FXUVRU�ZDV�RQ�ZKHQ�WKH�ORJ�ZDV�RSHQHG��WR�VFUROO�RII�WKH�VFUHHQ��2QFH�WKDW�KDSSHQV��WKH��/$��IODJ�ZLOO
DSSHDU��7KLV�IODJ�LV�XVHG�WR�LQGLFDWH�WKDW�DOO�OLQHV�VFUROOLQJ�RII�WKH�WRS�RI�WKH�VFUHHQ�ZLOO�DSSHDU�LQ�WKH�ORJ�
:KHQ�WKH�XVHU�FORVHV�WKH�ORJ��WKH��/&��IODJ�ZLOO�DSSHDU��7KLV�IODJ�LQGLFDWHV�WKDW�WKH�ORJ�LV�FORVLQJ��,I�WKH�ORJ
KROG�IHDWXUH�LV�VHOHFWHG��WKH��/&��IODJ�ZLOO�DSSHDU�XQWLO�WKH�OLQH�DW�ZKLFK�\RX�VHOHFWHG�KROG�VFUROOV�RII�WKH
WRS�RI�WKH�VFUHHQ��$W�WKLV�SRLQW��WKH��/+��IODJ�ZLOO�DSSHDU�XQWLO�VXFK�WLPH�DV�WKH�XVHU�WRJJOHV�WKH�ORJ�KROG
RII��:KHQ�WKLV�LV�GRQH��WKH��/:��IODJ�ZLOO�DSSHDU�

$IWHU�WKH�ORJ�IODJ�LV�WKH�SULQW�VSRROHU�IODJ��7KLV�IODJ�KDV�WKUHH�SRVVLEOH�VHWWLQJV��VLPLODU�WR�WKRVH�IRU�WKH�ORJ�
�3:��LQGLFDWHV�3ULQW�VSRRO�:DLWLQJ�WR�VWDUW���3$��LQGLFDWHV�3ULQW�VSRRO�$FWLYH��DQG��3&��LQGLFDWHV�3ULQW
VSRRO�&ORVLQJ�

7KLV�XQXVXDO�EXIIHU�GHVLJQ�PD\�VHHP�VWUDQJH�DW�ILUVW��EXW�WKLV�ZLOO�DOORZ�WKH�ORJ�DQG�SULQW�VSRROHU�WR
GXSOLFDWH�WKH�OLQHV�RI�WH[W�LQ�HQYLURQPHQWV�ZKHUH�IXOO�FXUVRU�PRYHPHQW�LV�XVHG��)RU�WKRVH�ZKR�KDYH�QR
QHHG�RI�WKLV�IHDWXUH��RU�ZKR�DUH�QRW�FRPIRUWDEOH�ZLWK�LW��WKH�VSRROHU�PD\�EH�VHW�WR��LPPHGLDWH���,00��LQ
WKH�7HUPLQDO�VHWXS��7KH�GHIDXOW�VHWWLQJ�LV��GHOD\���ZKLFK�DFWV�DV�GHVFULEHG�DERYH�
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7KH�QH[W�IODJ�WKDW�DSSHDUV�LV�WKH��5��IODJ�IRU�UHPRWH�HFKR�RQ��,I�WKLV�IODJ�LV�VHW��DOO�LQFRPLQJ�FKDUDFWHUV�DUH
HFKRHG�EDFN�WR�WKH�VHQGHU�

7KH�ODVW�IODJ���:���LQGLFDWHV�WKDW�ZLQGRZ�ORFN�LV�RQ��,I�WKLV�IODJ�LV�VHW�DQG�WKH�ORFDO�VFUHHQ�VL]H�LV�VPDOOHU
WKDQ�WKH�UHPRWH�V\VWHP
V�VFUHHQ�VL]H��WKH�ORFDO�ZLQGRZ�ZLOO�QRW�VFUROO�ULJKW�RU�OHIW�DXWRPDWLFDOO\�WR�NHHS
WKH�FXUVRU�RQ�WKH�VFUHHQ�

&RPPRQ�.H\SUHVVHV

,Q�PRVW�FDVHV��H[FHSW�ZKHUH�QRWHG�ODWHU��FCTN 9�ZLOO�UHWXUQ�WKH�XVHU�WR�WKH�SUHYLRXV�IXQFWLRQ��*HQHYH
XVHUV�PD\�DOVR�XVH�WKH�>(6&@�NH\�IRU�WKH�VDPH�SXUSRVH�LQ�PDQ\�FDVHV��FCTN =�ZLOO�RIIHU�WKH�XVHU�WKH
RSWLRQ�RI�TXLWWLQJ��,I��QR��LV�VHOHFWHG��WKH�XVHU�ZLOO�EH�UHWXUQHG�WR�WKH�FXUUHQW�IXQFWLRQ��FCTN 0�ZLOO�VHQG
WKH�XVHU�WR�WKH�PDLQ�PHQX��)RU�KHOS��SUHVV�FCTN 7��,I�KHOS�LV�DYDLODEOH��WKLV�NH\�LV�DFWLYH��DQG�RSWLRQV�PD\
QRZ�EH�VHOHFWHG�IURP�ZLWKLQ�WKH�KHOS�VFUHHQV�

$OO�PHQXV�LQ�7(/&2�IROORZ�WKH�VDPH�SDWWHUQ�IRU�HDVH�RI�RSWLRQ�VHOHFWLRQ��7KHUH�DUH�WZR�ZD\V�LQ�ZKLFK
WKH�XVHU�PD\�VHOHFW�DQ�RSWLRQ��7KH�ILUVW�LV�E\�XVLQJ�WKH�DUURZ�NH\V��FCTN X�DQG�FCTN E��WR�PRYH�WKH�EDU
WR�WKH�GHVLUHG�FKRLFH��WKHQ�SUHVVLQJ�ENTER��7KH�VHFRQG�LV�E\�SUHVVLQJ�WKH�FDSLWDO�OHWWHU�RI�WKH�RSWLRQ�

:KHQHYHU�WKH�XVHU�LV�SURPSWHG�E\�7(/&2�WR�HQWHU�D�VWULQJ��WKHVH�NH\SUHVVHV�DUH�DYDLODEOH�IRU�HGLWLQJ�WKH
VWULQJ�

FCTN 1 'HOHWH�FKDUDFWHU�DW�FXUVRU
FCTN 2 ,QVHUW�FKDUDFWHU�DW�FXUVRU
FCTN 3 'HOHWH�IURP�FXUVRU�WR�HQG�RI�OLQH
FCTN 5 &OHDU�LQSXW
FCTN S /HIW�&XUVRU
FCTN D 5LJKW�&XUVRU

,Q�WKH�7HUPLQDO�PRGH��WKH�IROORZLQJ�NH\SUHVVHV�DUH�DYDLODEOH�IRU�TXLFN�DFFHVV�WR�IXQFWLRQV�

FCTN 1 $XWRGLDOHU
FCTN 2 3ULQW�6SRROHU�WRJJOH
FCTN 3 :LQGRZ�OHIW
FCTN 4 'RZQORDG�ILOHV��3JGQ�RQ�*HQHYH�
FCTN 5 :LQGRZ�ULJKW
FCTN 6 8SORDG��3JXS�RQ�*HQHYH�
FCTN 7 +HOS
FCTN 8 5HYLHZ�EXIIHU
FCTN H +DQJXS
FCTN M 0DFUR�VHOHFW
FCTN B 7HUPLQDO�VHWXS�RSWLRQV
FCTN Y 6FUHHQ�VHWXS�RSWLRQV
FCTN N )XOO�+DOI�GXSOH[�WRJJOH
FCTN L /RJ�RSHQ�FORVH
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FCTN /� /RJ�KROG
FCTN J :LQGRZ�ORFN�WRJJOH
FCTN V 6WDWXV�OLQH�WRJJOH
FCTN .� �IXQFWLRQ�SHULRG��&RQIHUHQFH�0RGH
FCTN Q 5HVHW�FORFN
CTRL 2 &OHDU�VFUHHQ�ORFDOO\

7KH�OLVW�RI�DYDLODEOH�NH\SUHVVHV�PD\�EH�FDOOHG�XS�E\�SUHVVLQJ�WKH�KHOS�NH\��FCTN 7��

1RWH��,Q�FRQIHUHQFH�PRGH��VFUHHQ�FRQWUROV�VXFK�DV�FXUVRU�XS�RU�GRZQ�DUH�QRW�WUDQVPLWWHG�WR�WKH�UHPRWH
V\VWHP�

7HUPLQDO�(PXODWLRQV

0RVW�NH\ERDUG�DQG�VFUHHQ�IXQFWLRQV�RSHUDWH�LQ�WKH�VDPH�PDQQHU�ZLWK�DOO�RI�WKH�WHUPLQDOV��,Q�VRPH�FDVHV�
D�VSHFLDO�IXQFWLRQ�KDV�EHHQ�LQFOXGHG�IRU�NH\PDSSLQJ��HWF�

7KH�HPXODWLRQV�FXUUHQWO\�DYDLODEOH�DUH�

$16,�*UDSKLFV�GULYHU�XVHG�ZLWK�,%0
'����'DWD�*HQHUDO����
$'0�$�&RPPRQ�WHUPLQDO�LQ�7,�FRPPXQLW\
97�����/LPLWHG�LPSOHPHQWDWLRQ�WKLV�UHOHDVH��EXW�LPSURYHG�RYHU�7(/&2�����
97����/LPLWHG�LPSOHPHQWDWLRQ�WKLV�UHOHDVH�
+3�����+HZOHWW�3DFNDUG�������OLPLWHG�LPSOHPHQWDWLRQ�WKLV�UHOHDVH�
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0$,1�0(18

0RVW�RI�WKH�IXQFWLRQV�RI�7(/&2�DUH�PHQX�GULYHQ��7KH�PDLQ�PHQX�SURYLGHV�DFFHVV�WR�WKHVH�IXQFWLRQV��7KH
PDLQ�PHQX�KDV�WKH�IROORZLQJ�RSWLRQV�

7HUPLQDO
5HYLHZ�EXIIHU
$XWR�GLDOHU
0DQXDO�SF�SXUVXLW
8SORDG�ILOH
'RZQORDG�ILOH
&DWDORJ
(GLWRU
/RJ�RSHQ�FORVH
6HWXS�RSWLRQV
,QWUR�VFUHHQ
4XLW�SURJUDP

7HUPLQDO

7KLV�IXQFWLRQ�ZLOO�ORDG�WKH�FXUUHQW�WHUPLQDO��7KH�GHIDXOW�WHUPLQDO�LV�WKH�$16,�WHUPLQDO�XQOHVV�WKLV�LV
FKDQJHG�E\�WKH�XVHU�RU�VHW�XS�E\�WKH�GLDOHU�

5HYLHZ�%XIIHU

7KLV�IXQFWLRQ�DOORZV�WKH�XVHU�WR�SDJH�EDFN�WKURXJK�WKH�ODVW��.�RI�UHFHLYHG�GDWD��7KH�UHYLHZ�EXIIHU�PRGH
LV�YHU\�SRZHUIXO��DQG�LV�QRW�GHVWUR\HG�E\�ILOH�WUDQVIHUV��7KH�IROORZLQJ�NH\SUHVVHV�DUH�DYDLODEOH�WR�XVH�

FCTN 1 7RS�RI�UHYLHZ�EXIIHU
FCTN 2 %RWWRP�RI�UHYLHZ�EXIIHU
FCTN 3 :LQGRZ�OHIW
FCTN 4 :LQGRZ�GRZQ
FCTN 5 :LQGRZ�ULJKW
FCTN 6 :LQGRZ�XS
FCTN 7 +HOS
FCTN 8 6FUHHQ�'XPS�WR�D�GHYLFH
FCTN P 3XUJH�UHYLHZ�EXIIHU
FCTN E /LQH�XS
FCTN X /LQH�GRZQ
FCTN S &ROXPQ�OHIW
FCTN D &ROXPQ�ULJKW

7KH�VFUHHQ�GXPS�IXQFWLRQ�ZLOO�GXPS�D�����RU����OLQH�E\����FROXPQ�FRS\�RI�WKH�VFUHHQ�LQ�YLHZ��GHSHQGLQJ
RQ�ZKHWKHU�RU�QRW�WKH�VWDWXV�OLQH�LV�YLVLEOH��7KLV�IXQFWLRQ�PD\�EH�XVHG�ZLWK�WKH�ORJ�RSHQ�DQG�SULQW�VSRRO
DFWLYH��$�VFUHHQ�PD\�EH�GXPSHG�WR�DQ\�GHYLFH�
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$XWR�'LDOHU

7KH�GLDOHU�XVHV�D�ILOH�FDOOHG�726�3+21(�RQ�GLVN�WR�NHHS�D�UHFRUG�RI�XS�WR����QXPEHUV�WR�GLDO��7KLV�ILOH
LV�QRW�RQ�GLVN�ZKHQ�\RX�UHFHLYH�WKH�SDFNDJH��7(/&2�ZLOO�FUHDWH�WKH�ILOH�DXWRPDWLFDOO\��DQG�GRHV�QRW�FUHDWH
���QXPEHUV�XQWLO�WKH�XVHU�SDJHV�GRZQ�WKDW�IDU�

7R�YLHZ�WKH�OLVW�RI�QXPEHUV�XVH�

FCTN 4 3DJH�GRZQ
FCTN 6 3DJH�XS
FCTN X /LQH�GRZQ
FCTN E /LQH�XS

7R�PRGLI\�DQ�HQWU\��SUHVV�
0
��WKHQ�HQWHU�WKH�QXPEHU�RI�WKH�HQWU\�\RX�ZLVK�WR�PRGLI\��7KH�IROORZLQJ
LQIRUPDWLRQ�PXVW�EH�HQWHUHG�IRU�D�GLDO�UHFRUG�

$��1DPH��7LWOH�RU�QDPH�RI�%%6
%��3KRQH��8S�WR����FKDUDFWHUV�IRU�SKRQH�QXPEHU
&��7HUP�PRG��,I�FRQQHFWHG�WR�%%6�ORDG�WKLV�WHUPLQDO�RU�PRGXOH��QDPH�RI�PRGXOH�PXVW�EH�W\SHG�LQ�E\
XVHU�
'��%DXGUDWH��:LOO�VHW�V\VWHP�WR�GHVLUHG�EDXG�UDWH�EHIRUH�GLDOLQJ
(��3DULW\��:LOO�VHW�V\VWHP�WR�GHVLUHG�SDULW\�EHIRUH�GLDOLQJ
)��'XSOH[��:LOO�VHW�V\VWHP�WR�IXOO�RU�KDOI�GXSOH[�DIWHU�GLDOLQJ
*��:LGWK��7HUPLQDO�ZLGWK�IRU�%%6�\RX�DUH�FDOOLQJ�

'LDOLQJ

7R�GLDO�D�QXPEHU��W\SH�WKH�QXPEHU�RI�WKH�HQWU\�DQG�SUHVV�>(QWHU@��7R�GLDO�PRUH�WKDQ�RQH�QXPEHU�LQ�WKH
GLUHFWRU\��W\SH�WKH�QXPEHUV��VHSDUDWHG�ZLWK�VSDFHV��DQG�SUHVV�>(QWHU@��7(/&2�ZLOO�GLDO�D�OLVW�RI�XS�WR���
QXPEHUV��DV�PDQ\�DV�ILW�RQ�WKH�OLQH��XQWLO�LW�FRQQHFWV�RQ�RQH�RI�WKH�QXPEHUV�

(;$03/(��WR�GLDO�QXPEHUV�������DQG����HQWHU������������

:KLOH�GLDOLQJ��SUHVVLQJ�FCTN 4�ZLOO�UHPRYH�WKH�FXUUHQW�QXPEHU�IURP�WKH�UHGLDO�OLVW��7KH�VSDFH�EDU�ZLOO
DERUW�WR�WKH�QH[W�QXPEHU�LQ�WKH�UHGLDO�OLVW��FCTN 9�ZLOO�DERUW�WKH�HQWLUH�GLDO�DQG�UHWXUQ�WR�WKH�'LDOHU
PHQX�

)RU�3&�3XUVXLW�GLDOLQJ��DXWRGLDO�PRGHP�XVHUV�PD\�OLQN�WR�WKH�3&�3XUVXLW�GLDOHU�ZLWK�WKH�7HUP�PRG
RSWLRQ��6HW�XS�D�GLDOHU�HQWU\�IRU�WKH�ORFDO�7HOHQHW�QRGH��ZLWK��3&',$/��XQGHU�7HUP�PRG��7KH�UHVW�RI�WKH
SURFHGXUH�LV�WKH�VDPH�DV�IRU�WKRVH�XVLQJ�WKH�PDQXDO�3&�3XUVXLW�GLDOLQJ�RSWLRQ�
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0DQXDO�3&�3XUVXLW

2QFH�\RX�DUH�FRQQHFWHG�WR�7HOHQHW��\RX�PD\�UHGLDO�D�FLW\�ZLWK�WKLV�GLDOHU��<RX�PD\�KDYH�XS�WR����FLWLHV
LQ�WKH�GLDOLQJ�GLUHFWRU\��DQG�DV�PDQ\�DV����PD\�EH�UHGLDOHG��7KH�OLVW�RI�QXPEHUV�PD\�EH�YLHZHG�ZLWK�WKH
VDPH�FRPPDQGV�DV�WKH�DXWRGLDOHU��DQG�WKH�HQWULHV�DUH�PRGLILHG� LQ�D� VLPLODU� IDVKLRQ��7KH�IROORZLQJ
LQIRUPDWLRQ�PXVW�EH�HQWHUHG�IRU�HDFK�GLDO�UHFRUG�

1DPH��1DPH�RI�FLW\
3&3��&LW\�L�G��VWULQJ

2QFH�7(/&2�LV�FRQQHFWHG�WR�D�FLW\��WKH�DXWRGLDOHU�ZLOO�EH�UHORDGHG��DQG�WKH�UHGLDO�IHDWXUH�PD\�EH�DSSOLHG
WR�DQ\�%%6�ZLWKLQ�GLDO�UDQJH�RI�WKH�3&�3XUVXLW�QRGH��,W�LV�QRW�QHFHVVDU\�WR�KDYH�DQ�DXWRGLDO�PRGHP�WR�XVH
WKLV�IHDWXUH�

)LOH�7UDQVIHU

7KH� WUDQVIHU� SURWRFROV� FXUUHQWO\� DYDLODEOH� DUH� $6&,,�� ;PRGHP�� <PRGHP� DQG� &RPSX6HUYH� %�� 7KH
;PRGHP��<PRGHP��DQG�&RPSX6HUYH�%�SURWRFROV�VHQG�ILOHV�ZLWK�WKH�KHDGHU�3DXO�&KDUOWRQ�GHVLJQHG�XQOHVV
WKH�ILOH�LV�D�GLVSOD\�IL[HG�����XQSURWHFWHG�ILOH��7KH\�ZLOO�UHFHLYH�ILOHV�ZLWK�RU�ZLWKRXW�WKH�KHDGHU��DQG�DQ\
ILOH�UHFHLYHG�ZLWKRXW�WKH�KHDGHU�ZLOO�EH�LQ�GLVSOD\�IL[HG�����IRUPDW��7(/&2
V�&RPSX6HUYH�%�SURWRFRO
VXSSRUWV�ERWK�ELQDU\�DQG�$6&,,�WUDQVIHUV��DQG�ZLOO�ZRUN�ZLWK�WKH�4XLFN�%�RSWLRQ�RQ�&RPSX6HUYH��,I�WKH
ILOH�EHLQJ�UHFHLYHG�GRHV�QRW�KDYH�D�KHDGHU��WKH�QXPEHU�RI�E\WHV�WR�UHFHLYH�ZLOO�GLVSOD\��XQNQRZQ��ERWK�IRU
WKH�WRWDO�E\WH�FRXQW�DQG�WKH�HVWLPDWHG�WUDQVIHU�WLPH��7KH�GHIDXOW�HUURU�FKHFNLQJ�PHWKRG�LV�&5&��7KLV
HUURU�FKHFNLQJ�VFKHPH�LV�RQH�RI�WKH�PRVW�UHOLDEOH�RQHV��,I�WKH�UHPRWH�V\VWHP�IDLOV�WR�XQGHUVWDQG�D�UHTXHVW
IRU�&5&��7(/&2�ZLOO�VZLWFK�WR�&KHFNVXP��7KLV�SURFHVV�ZLOO�WDNH�DERXW���PLQXWH�DQG�WKH�SURJUDP�ZLOO
XVXDOO\�GLVSOD\���HUURUV�

7R�DERUW�D�WUDQVIHU�LQ�SURJUHVV��SUHVV�FCTN 9��7KLV�ZLOO�DERUW�ERWK�WKH�ORFDO�DQG�WKH�UHPRWH�V\VWHP�LQ
PRVW�FDVHV���$ERUWLQJ�D�WUDQVIHU�GXULQJ�XSORDGLQJ�PD\�EH�DQ�H[FHSWLRQ��VLQFH�WKH�UHTXHVW�WR�DERUW�WKH
WUDQVIHU�PD\�EH�WDNHQ�LQ�DV�GDWD�E\�WKH�UHPRWH�V\VWHP��,Q�VXFK�FDVHV��WKH�WUDQVIHU�ZRXOG�EH�DERUWHG
ORFDOO\��EXW�QRW�DW�WKH�UHPRWH�V\VWHP���%\�GHIDXOW��DERUWHG�GRZQORDG�ILOHV�ZLOO�EH�HUDVHG�IURP�\RXU�GLVNHWWH�
<RX�PD\�HOHFW�WR�NHHS�DERUWHG�GRZQORDGV�WKURXJK�WKH�ILOH�WUDQVIHU�VHWXS�

7KH�$6&,,�WUDQVIHU�LV�XVHG�WR�VHQG�DQ\�GLVSOD\�YDULDEOH����WH[W�ILOH�WR�WKH�UHPRWH�V\VWHP��7(/&2�KDV
YDULRXV�RSWLRQV�ZKLFK�DOORZ�WKH�XVHU�WR�FRQWURO�KRZ�IDVW�D�ILOH�LV�WUDQVPLWWHG��RU�WR�VHQG�OLQH�E\�OLQH�
&DUULDJH�UHWXUQV��&5��DQG�OLQHIHHGV��/)��PD\�EH�UHPRYHG�RU�DOWHUHG�WR�PDNH�WKH�ILOH�PRUH�UHDGDEOH�WR�WKH
UHPRWH�V\VWHP��OHDGLQJ�VSDFHV�FDQ�EH�VWULSSHG��DQG�DW�WKH�HQG�RI�WKH�OLQH��LW�LV�SRVVLEOH�WR�DGG�&5��&5�/)�
/)��D�VSDFH��RU�QRWKLQJ��,I�WKH�ORFDO�HFKR�LV�RQ��WKH�ILOH�ZLOO�VFUROO�E\�RQ�WKH�VFUHHQ��7KH�VFUHHQ�ZLOO�EH
UHVWRUHG�DIWHU�WKH�WUDQVIHU�LV�FRPSOHWH�

)LOH�WUDQVIHU�RSWLRQV�RQ�WKH�PDLQ�PHQX�KDYH�EHHQ�GLYLGHG�LQWR��8SORDG�ILOH��DQG��'RZQORDG�ILOH��IRU�IDVWHU
DFFHVV�
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&DWDORJ

7KH�FDWDORJ�IXQFWLRQ�SURYLGHV�WKH�XVHU�ZLWK�WKH�DELOLW\�WR�GHOHWH��SURWHFW��XQSURWHFW�DQG�YLHZ�ILOHV�RQ�D
GLVNHWWH��2QFH�WKH�XVHU�KDV�VHOHFWHG�WKH�GULYH�WR�FDWDORJ��WKH�PDQDJHU�ZLOO�EXLOG�WKH�GLUHFWRU\��2QFH�LW�LV
EXLOW��WKH�GLVSOD\�ZLOO�VKRZ�WKH�GLVNQDPH��IUHH�VHFWRUV��XVHG�VHFWRUV�DQG�QXPEHU�RI�ILOHV�IROORZHG�E\�XS�WR
WHQ�ILOH�GHVFULSWLRQV�

$OWKRXJK�WKLV�PDQDJHU�ZLOO�VXSSRUW�VHYHUDO�IXQFWLRQV��RQO\�RQH�IXQFWLRQ�PD\�EH�SHUIRUPHG�SHU�FDWDORJ�
7KLV�LV�GRQH�E\�PDUNLQJ�ILOHV��7R�PDUN�D�ILOH��PRYH�WKH�EDU�WR�WKH�ILOH�DQG�SUHVV�
0
��7R�XQPDUN��SUHVV�
8
�
,W�LV�SRVVLEOH�WR�PDUN�DOO�WKH�ILOHV�RQ�WKH�GLVNHWWH�E\�SUHVVLQJ�
$
��7R�FOHDU�DOO�RI�WKH�PDUNV��SUHVV�
&
�

$IWHU�PDUNLQJ�DOO�WKH�ILOHV�WR�EH�DOWHUHG��SUHVVLQJ�WKH�
3
�NH\�ZLOO�DOORZ�WKH�XVHU�WR�SURFHHG�WR�WKH�IXQFWLRQV
PHQX��7KH�IXQFWLRQV�DYDLODEOH�DUH�

'HOHWH
3URWHFW
8QSURWHFW
$ERUW

$OO�PDUNHG�ILOHV�ZLOO�EH�DIIHFWHG�E\�WKH�IXQFWLRQ�VHOHFWHG�

7R�YLHZ�D�'�9����ILOH��PRYH�WKH�KLJKOLJKWHG�EDU�WR�WKH�GHVLUHG�ILOH�DQG�SUHVV��9���:KLOH�YLHZLQJ�D�ILOH��DQ\
NH\�ZLOO�SDXVH�WKH�GLVSOD\��DQG�DQ\�NH\�ZLOO�UHVWDUW�LW��FCTN 9�ZLOO�DERUW�WKH�YLHZ�

(GLWRU

7KH�HGLWRU�PD\�EH�XVHG�WR�HGLW�RU�FUHDWH�VPDOO�'�9����ILOHV��H�J��PHVVDJHV��WR�VDYH�WR�GLVN��7KH�OLPLW�LV���
OLQHV�E\����FROXPQV��7KH�IROORZLQJ�NH\V�DUH�DYDLODEOH�

FCTN D &XUVRU�5LJKW�&75/�$�&OHDU�$OO�7DEV
FCTN S &XUVRU�/HIW�&75/�%�6HW�%HOO
FCTN E &XUVRU�8S�&75/�&�&OHDU�7DE
FCTN X &XUVRU�'RZQ�&75/�3�3ODFH�7DE
FCTN 1 'HOHWH�D�&KDUDFWHU�&75/�5�6HW�5LJKW�0DUJLQ
FCTN 2 ,QVHUW�D�&KDUDFWHU�&75/�6�6KRZ�7DE�/LQH
FCTN 3 'HOHWH�D�OLQH�&75/�7�7DE
FCTN 8 ,QVHUW�D�OLQH

7KH�6HW�%HOO��&OHDU�7DE��3ODFH�7DE��DQG�6HW�5LJKW�0DUJLQ�NH\SUHVVHV�DFW�RQ�WKH�FXUUHQW�FXUVRU�SRVLWLRQ�
DQG�WKH�%HOO�VRXQGHG�LV�WKH�VRXQG�HIIHFW�FXUUHQWO\�LQ�XVH��7KHVH�VHWWLQJV�DUH�VDYHG�LQ�WKH�&RQILJ�ILOH�LI�VDYH
&KDQJHV�LV�VHOHFWHG�DIWHU�H[LWLQJ�WKH�HGLWRU�
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/RJ�2SHQ�&ORVH

7KLV�IHDWXUH�ZLOO�WUDS�LQFRPLQJ�GDWD�DQG�GXPS�LW�WR�D�GHYLFH��:KLOH�WKH�XVHU�LV�LQ�D�WHUPLQDO��WKLV�IXQFWLRQ
PD\�DOVR�EH�DFFHVVHG�GLUHFWO\�E\�SUHVVLQJ�FCTN L��8QZDQWHG�WH[W�PD\�EH�ILOWHUHG�RXW�ZLWK�WKH�ORJ�KROG
IXQFWLRQ��7KH�ORJ�KROG�PD\�EH�WRJJOHG�RQ�DQG�RII�ZLWK�FCTN /��1RWH��,Q�RUGHU�WR�SUHYHQW�WKH�ORJ�ILOH�IURP
EHFRPLQJ�H[FHVVLYHO\�ODUJH��DIWHU�DSSUR[LPDWHO\���.�RI�GDWD�LV�GXPSHG�WR�GLVN��7(/&2�FORVHV�WKH�ORJ�ILOH
DQG�RSHQV�D�QHZ�RQH�ZLWK�WKH�ODVW�FKDUDFWHU�RI�WKH�ILOHQDPH�LQFUHPHQWHG�E\����7KLV�LV�WKH�GHIDXOW�VHWWLQJ
IRU�WKH�ORJ�IHDWXUH��7KLV�IHDWXUH�PD\�EH�WXUQHG�RII�LQ�WKH�7HUPLQDO�VHWXS�PHQX��VR�WKDW�D�FRQWLQXRXV�ORJ
LV�NHSW��%\�GHIDXOW��PXOWLSOH�EODQN�OLQHV�DUH�FRPSUHVVHG�WR�RQH�EODQN�OLQH�LQ�ERWK�WKH�ORJ�DQG�WKH�UHYLHZ
EXIIHU��,I�PXOWLSOH�EODQN�OLQHV�PXVW�EH�SUHVHUYHG��WKH��6TXHH]H�EODQN�OLQHV��RSWLRQ�LQ�7HUPLQDO�6HWXS
VKRXOG�EH�VHW�WR��2))��

6HWXS�2SWLRQV

7KH�VHWXS�RSWLRQV�PHQX�SURYLGHV�WKH�XVHU�ZLWK�HDV\�DFFHVV�WR�WKH�7(/&2�RSHUDWLRQV�ZKLFK�PD\�EH
DOWHUHG��7KH�VHWXS�RSWLRQV�PHQX�FRQVLVWV�RI�

7HUPLQDO�VHWXS
6FUHHQ�VHWXS
+DUGZDUH�VHWXS
0RGHP�VHWXS
)LOH�WUDQVIHU�VHWXS
(GLW�PDFURV
6DYH�&KDQJHV

7(50,1$/�6(783

7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH�LQ�WKH�WHUPLQDO�VHWXS�PHQX�

$��(PXODWLRQ�PRGH��$16,
%��7HUPLQDO�ZLGWK����
&��FU�WUDQVODWLRQ�LQ��&5
'��FU�WUDQVODWLRQ�RXW��&5
(��'HVWUXFWLYH�%DFNVSDFH��2II
)��/LQH�ZUDS��$XWR
*��6FUHHQ�VFUROO��$XWR
+��6FUHHQ�ZUDS��2II
,��'XSOH[�WRJJOH��)XOO
-��5HPRWH�HFKR��2II
.��6SRROHU�PRGH��'HOD\
/��;PLW�RQ�RII�PRGH��/RJLF
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Disk 101. Contents of file TELCOD2

0��;PLW�RQ�FKU�����
1��;PLW�RII�FKU�����
2��/RJ�PRGH��%ORFN
3��6TXHH]H�EODQN�OLQHV��2Q
4��%DXG�UDWH������
5��3DULW\���1�

(PXODWLRQ�0RGH

&XUUHQWO\�WKHUH�DUH�ILYH�HPXODWLRQ�PRGHV�DYDLODEOH��7KHVH�DUH�

$'0�$
$16,
'���
+3����
97��
97���

0RUH�LQIRUPDWLRQ�DERXW�WKHVH�HPXODWLRQV�LV�DW�WKH�HQG�RI�WKLV�GRFXPHQW�

7HUPLQDO�:LGWK

7KH�WHUPLQDO�ZLGWK�PD\�EH�DQ\�YDOXH�IURP����WR�����7KLV�YDOXH�UHSUHVHQWV�WKH�VFUHHQ�VL]H�RI�WKH�UHPRWH
V\VWHP��7KLV�DOORZV�WKH�7,�����$�XVHU�WR�YLHZ�DQ����FROXPQ�VFUHHQ�WKURXJK�D�VFUROOLQJ�ZLQGRZ�

&5�7UDQVODWLRQ�,Q

,I�WKLV�WRJJOH�LV�VHW�WR�&5�WKHQ�DOO�LQFRPLQJ�&5V�DUH�OHIW�DORQH��,I�LW�LV�VHW�WR�&5�/)�WKHQ�DOO�LQFRPLQJ�&5V
DUH�WUDQVODWHG�LQ�&5�/)�VHTXHQFHV�

&5�7UDQVODWLRQ�2XW

,I�WKLV�WRJJOH�LV�VHW�WR�&5��D�RQH�FKDUDFWHU�&5�LV�VHQW�ZKHQ�>(QWHU@�LV�SUHVVHG��,I�LW�LV�VHW�WR�&5�/)��D�&5�/)
VHTXHQFH�LV�VHQW�

'HVWUXFWLYH�%DFNVSDFH

6RPH�UHPRWH�V\VWHPV�WUHDW�DOO�EDFNVSDFHV�UHFHLYHG�DV�GHVWUXFWLYH�EDFNVSDFHV��ZKLOH�RWKHUV�VLPSO\�PRYH
RQH�SRVLWLRQ�WR�WKH�OHIW�ZLWKRXW�HUDVLQJ�WKH�FKDUDFWHU��UHO\LQJ�RQ�WKH�WHUPLQDO�WR�HUDVH�FKDUDFWHUV�ZKLFK
DUH�EDFNVSDFHG�RYHU��7KH�GHVWUXFWLYH�EDFNVSDFH�RSWLRQ�VKRXOG�EH�VHW�WR��2Q��IRU�WKH�ODWWHU�W\SH��LI�\RX�ZLVK
WR�HUDVH�DV�\RX�EDFNVSDFH�
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/LQH�:UDS

,I�OLQH�ZUDS�LV�VHW�WR�$872��DOO�OLQHV�ZKLFK�DUH�ORQJHU�WKDQ�WKH�WHUPLQDO�VFUHHQ�ZLGWK�DUH�DXWRPDWLFDOO\
FRQWLQXHG�RQWR�WKH�QH[W�OLQH��,I�LW�LV�VHW�2))��DQ\�GDWD�EH\RQG�WKH�WHUPLQDO�VFUHHQ�ZLGWK�LV�WUXQFDWHG�

6FUHHQ�6FUROO

,I�VFUHHQ�VFUROO�LV�VHW�WR�$872��VFUHHQ�VFUROOLQJ�LV�DXWRPDWLF�ZKHQ�WKH�FXUVRU�H[FHHGV�WKH�ERWWRP�OLQH��,I
LW�LV�VHW�WR�2))��WKH�FXUVRU�ZLOO�VWD\�DW�WKH�ERWWRP�OLQH��FDXVLQJ�GDWD�WR�EH�RYHUZULWWHQ�

6FUHHQ�:UDS

,I�WKH�6FUHHQ�VFUROO�VHWWLQJ�LV��RII���WKLV�RSWLRQ�ZLOO�DOORZ�WKH�FXUVRU�WR�ZUDS�WKURXJK�WKH�ERWWRP�RI�WKH
VFUHHQ�WR�WKH�WRS��DQG�YLFH�YHUVD�LI�6FUHHQ�:UDS�LV�VHW��RQ���6RPH�WHUPLQDOV�XVH�WKLV�RSWLRQ�DV�D�TXLFN�ZD\
WR�PRYH�WKH�FXUVRU�IURP�WKH�ERWWRP�WR�WKH�WRS�RI�WKH�VFUHHQ�

'XSOH[�7RJJOH

7KLV�WRJJOH�ZLOO�VZLWFK�WKH�V\VWHP�EHWZHHQ� IXOO�DQG�KDOI�GXSOH[��,I�7(/&2�LV�VHW�WR�KDOI�GXSOH[��DOO
FKDUDFWHUV�WUDQVPLWWHG�ZLOO�EH�HFKRHG�EDFN�WR�WKH�XVHU�ORFDOO\��,I�LW�LV�VHW�WR�)XOO�GXSOH[��7(/&2�DVVXPHV
WKDW�WKH�UHPRWH�V\VWHP�ZLOO�HFKR�WKH�XVHU
V�WUDQVPLVVLRQV��7KH�GXSOH[�PD\�DOVR�EH�WRJJOHG�GLUHFWO\�IURP
WKH�NH\ERDUG�ZLWK�FCTN N�

5HPRWH�(FKR

,I�WKLV�IHDWXUH�LV�WXUQHG�RQ��DOO�UHFHLYHG�GDWD�ZLOO�EH�HFKRHG�EDFN�WR�WKH�VHQGHU�

6SRROHU�0RGH

7KH�VSRROHU�PRGH�PD\�EH�WRJJOHG�EHWZHHQ��GHOD\��DQG��LPP���LPPHGLDWH���,Q�'HOD\�PRGH��GDWD�LV�QRW�VHQW
WR�WKH�SULQWHU�XQWLO�LW�VFUROOV�RII�WKH�VFUHHQ��DOORZLQJ�IXOO�VFUHHQ�JUDSKLFV�WR�EH�VSRROHG�WR�WKH�SULQWHU�

;PLW�2Q�2II�0RGH

7KLV�PD\�EH�WRJJOHG�EHWZHHQ��/RJLF��DQG��6LQJOH���/RJLF�PRGH�PHDQV�WKDW�7(/&2�ZLOO�DWWHPSW�WR�VHQG
;RII�XQWLO�WUDQVPLVVLRQ�VWRSV��XS�WR�WHQ�WLPHV��,I�LW�LV�VHW�WR�VLQJOH��7(/&2�ZLOO�VHQG�RQO\�RQH�;RII�

;PLW�2Q�&KU

7KLV�LV�WKH�GHFLPDO�YDOXH�RI�WKH�FKDUDFWHU�WKDW�LV�WUDQVPLWWHG�IRU�;RQ��8VXDOO\�WKLV�LV�FRQWURO�T��RU����
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;PLW�2II�&KU

7KLV�LV�WKH�GHFLPDO�YDOXH�RI�WKH�FKDUDFWHU�WKDW�LV�WUDQVPLWWHG�IRU�;RII��8VXDOO\�WKLV�LV�FRQWURO�V��RU�����

/RJ�0RGH

7KLV�LV�WRJJOHG�EHWZHHQ��%ORFN��DQG��&RQW���&RQWLQXRXV���,Q�%ORFN�PRGH��WKH�ORJ�ZLOO�FORVH�DSSUR[LPDWHO\
HYHU\���.�RI�UHFHLYHG�GDWD��DQG�RSHQ�D�QHZ�ORJ�ZLWK�WKH�ILOHQDPH�LQFUHPHQWHG�

6TXHH]H�%ODQN�/LQHV

%\�GHIDXOW��7(/&2�ZLOO�FRPSUHVV�PXOWLSOH�EODQN�OLQHV�UHFHLYHG�WR�RQH�EODQN�OLQH�LQ�WKH�UHYLHZ�EXIIHU�DQG
LQ�WKH�ORJ��,I�WKLV�RSWLRQ�LV�VHW�WR��2II���PXOWLSOH�EODQN�OLQHV�ZLOO�EH�SUHVHUYHG�DV�UHFHLYHG�

%DXG�5DWH

7KH�EDXG�UDWH�RSWLRQV�DOORZ�WKH�XVHU�WR�VHOHFW�IURP���GLIIHUHQW�SUHVHW�EDXG�UDWHV�

���ESV
����ESV
����ESV
����ESV
����ESV

7KHUH�LV�DOVR�DQ��RWKHU��RSWLRQ��ZKLFK�DOORZV�WKH�XVHU�WR�HQWHU�DQ\�EDXG�UDWH�VXSSRUWHG�E\�WKH�PRGHP�LQ
XVH�

3DULW\

7KH�GHIDXOW�VHWWLQJ�IRU�7(/&2�LV���GDWD�ELWV��QR�SDULW\�FKHFN�DQG���VWRS�ELW��ZKLFK�LV�RIWHQ�ZULWWHQ���1���
7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�VHOHFW�IURP�WKH�WKUHH�PRVW�FRPPRQ�SDULW\�VHWWLQJV�RI��1����(���DQG��2��
RU�EXLOG�DQ\�FRPELQDWLRQ�IURP����RU���GDWD�ELWV��(YHQ��2GG��RU�1R�SDULW\��DQG���RU���VWRS�ELWV�
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6&5((1�6(783

7KLV�PHQX�SURYLGHV�WKH�XVHU�ZLWK�WKH�IROORZLQJ�RSWLRQV�

$��IRUHJURXQG�FRORU
%��EDFNJURXQG�FRORU
&��PHQX�LQYHUVH�WRJJOH
'��������'LVSOD\��*HQHYH�RU����FROXPQ�FDUG�21/<�
(��VWDWXV�OLQH�WRJJOH
)��VRXQG�HIIHFWV��%HHS
*��DODUP�VRXQG��&KLPH
+��ZLQGRZ�ZLGWK����
,��OHIW�FROXPQ����

0HQX�,QYHUVH�7RJJOH

7KLV�WRJJOH�ZLOO�VZLWFK�DOO�PHQXV�DQG�ZLQGRZV�XVHG�LQ�7(/&2�IURP�QRUPDO�WR�LQYHUVH�GLVSOD\�RU�EDFN
DJDLQ�

������'LVSOD\

,I�7(/&2�LV�EHLQJ�XVHG�RQ�D�*HQHYH�������RU�ZLWK�DQ����FROXPQ�FDUG��WKH�XVHU�PD\�VHOHFW�DQ����FROXPQ
GLVSOD\��7KLV�WRJJOH�VZLWFKHV�EHWZHHQ����DQG����FROXPQV��7R�KDYH�7(/&2�ERRW�LQWR����FROXPQV��VLPSO\
VDYH�WKH�FKDQJHV�WR�GLVN�DW�WKH�VHWXS�PHQX��2Q�D�����$�ZLWKRXW�DQ����FROXPQ�FDUG��WKLV�RSWLRQ�ZLOO�KDYH
QR�HIIHFW�

6WDWXV�/LQH�7RJJOH

7KLV�WRJJOH�VZLWFKHV�WKH�WHUPLQDO�KHLJKW�IURP����WR����OLQHV�DQG�EDFN��1RWH��LQ����OLQH�PRGH�WKH�VWDWXV
OLQH�ZLOO�GLVDSSHDU��)RU�*HQHYH�RU����FROXPQ�FDUG�XVHUV��WKLV�RSWLRQ�FKDQJHV�WKH�LQWHUODFH�DQG�VZLWFKHV
EHWZHHQ�����DQG����OLQH�PRGH��*HQHYH�XVHUV�VKRXOG�XVH�WKLV�RSWLRQ�LQVWHDG�RI�&WUO�$OW�6KLIW��VLQFH�7(/&2
ZLOO�VDYH�WKH�VWDWXV�OLQH�SRVLWLRQ�SURSHUO\�RQO\�LI�FCTN v�RU�WKH�PHQX�RSWLRQ�KDV�EHHQ�XVHG�

6RXQG�(IIHFWV

7(/&2�SURYLGHV�WKH�XVHU�ZLWK�WKUHH�RSWLRQV�IRU�VRXQG�HIIHFWV�ZKHQ�D�EHOO�FKDUDFWHU�LV�UHFHLYHG��QRQH
�VRXQG�RII���FKLPH�RU�EHHS��7KH�GHIDXOW�LV�EHHS��7KH�EHOO�FKDUDFWHU�PD\�YDU\�GHSHQGLQJ�RQ�WKH�HPXODWLRQ
PRGH�EHLQJ�XVHG�

$ODUP�6RXQG

7KH�DODUP�LV�VRXQGHG�XSRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�ILOH�WUDQVIHUV�DQG�VXFFHVVIXO�FRPSOHWLRQ�RI�D�GLDO��,W
PD\�EH�VHW�WR�DQ\�RI�&KLPH��%HHS��RU�2II��<RX�PD\�ILQG�LW�XVHIXO�WR�VHW�LW�WR�D�GLIIHUHQW�VRXQG�IURP�WKH�EHOO
FKDUDFWHU�VRXQG�HIIHFW��RU�LW�PD\�EH�VHW�WR�WKH�VDPH�VRXQG�
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:LQGRZ�:LGWK

7KLV�IXQFWLRQ�DOORZV�WKH�XVHU�WR�VSHFLI\�WKH�VL]H�RI�WKH�YLHZLQJ�ZLQGRZ��7KH�WHUPLQDO�VFUHHQ�WKDW�LV�EHLQJ
HPXODWHG�ZLOO�EH�VOLG�WKURXJK�WKLV�ZLQGRZ��1RWH�WKDW�WKH�PD[LPXP�ZLQGRZ�ZLGWK�RQ�D�7,�����$�LV���
FROXPQV��DQG�RQ�D�*HQHYH�LQ����FROXPQ�PRGH�RU�RQ�D�7,�����$�ZLWK�DQ����FROXPQ�FDUG��LW�LV�����7KH������
'LVSOD\�WRJJOH�ZLOO�DGMXVW�WKH�PD[LPXP�YDOXH�DXWRPDWLFDOO\�

/HIW�&ROXPQ�6KLIW

7KLV�IHDWXUH�DOORZV�WKH�XVHU�WR�VKLIW�WKH�OHIW�HGJH�RI�WKH�WHUPLQDO��ZLQGRZ��WR�FRUUHFW�SUREOHPV�ZLWK
PRQLWRUV�RU�WHOHYLVLRQV��1RWH�WKDW�WKH�ZLQGRZ�ZLGWK�SOXV�WKH�OHIW�FROXPQ�VKLIW�VKRXOG�QRW�H[FHHG�D�WRWDO
RI����RQ�D�7,�����$��RU����RQ�WKH�*HQHYH�LQ����FROXPQ�PRGH�

+$5':$5(�6(783

7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH�

6SRROHU�SRUW
%DXG�5DWH
3DULW\
0RGHP�SRUW
+DQJXS�W\SH

6SRROHU�3RUW

3ULQW�VSRROHU�VXSSRUW�LV�DYDLODEOH�IRU�WKH�7,��&RU&RPS��DQG�0\DUF�3,2�SRUWV���DQG����DV�ZHOO�DV�56���
SRUWV���WKURXJK����$GGLWLRQDO�KDUGZDUH�VXSSRUW�PD\�EH�DGGHG�LI�GHPDQG�IURP�UHJLVWHUHG�XVHUV�ZDUUDQWV�
7KH�GHIDXOW�VHWWLQJ�IRU�WKLV�RSWLRQ�LV��QR�SULQWHU���ZKLFK�ZLOO�SUHYHQW�7(/&2�IURP�ORFNLQJ�XS�LI�WKH
VSRROHU�RSWLRQ�LV�DFFLGHQWDOO\�VHOHFWHG�ZKHQ�QR�SULQWHU�LV�DWWDFKHG�WR�WKH�V\VWHP��2WKHUZLVH��7(/&2�PD\
WDNH�XS�WR����VHFRQGV�WR�GHWHUPLQH�WKDW�QR�SULQWHU�LV�LQ�XVH��6LQFH�VRPH�WHUPLQDOV�VXSSRUW�UHPRWH�UHTXHVWV
IRU�SULQWHU�RQ�RII��WKLV�VHWWLQJ�VKRXOG�EH�OHIW�DW��QR�SULQWHU��XQOHVV�D�SULQWHU�LV�LQ�XVH��,I�WKH�3,2�SRUW�LV�LQ
XVH��WKH�%DXG�5DWH�DQG�3DULW\�RSWLRQV��XVHG�IRU�WKH�56����SRUWV��ZLOO�LQVWHDG�GLVSOD\�1�$��)RU�WKH�56���
SRUW��WKH�VDPH�%DXG�5DWH�DQG�3DULW\�VHWWLQJV�DUH�DYDLODEOH�DV�LQ�WKH�WHUPLQDOV��$�����FKDUDFWHU�EXIIHU�KDV
EHHQ�DGGHG�WR�WKH�SULQW�VSRROHU�IRU�DGGLWLRQDO�VSHHG�

0RGHP�3RUW

7KH�PRGHP�PD\�EH�RQ�SRUW���������RU���
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+DQJXS�7\SH

7(/&2�ZLOO�VXSSRUW�D�PRGLILHG�FDEOH��7KLV�FDEOH�DUUDQJHPHQW�ZLOO�DOORZ�WKH�XVHU�WR�XWLOL]H�WKH�'75�OLQH
KDQJXS�RSWLRQ��&RQQHFW�WKH�'75�OLQH�IURP�\RXU�PRGHP�WR�WKH�&76��&OHDU�7R�6HQG��OLQH�RI�WKH�7,�56���
SRUW�EHLQJ�XVHG��SLQ���IRU�SRUWV���	���RU�SLQ����IRU���	�����&KHFN�WR�PDNH�VXUH�WKDW�WKH�GLS�VZLWFK�IRU�WKH
'75�OLQH�RQ�WKH�PRGHP�LV�VHW�VR�WKDW�WKH�75�OLJKW�LV�RII�LI�\RXU�7,�LV�RII��7KHVH�SLQRXWV�VKRXOG�EH�FRUUHFW
IRU�+D\HV�FRPSDWLEOH�PRGHPV��EXW�FKHFN�\RXU�PRGHP�PDQXDO�WR�YHULI\�WKLV�

0RGHP 56���� 3RUWV��	� 3RUWV��	�

*URXQG �� *URXQG � �
7UDQVPLW �� 5HFHLYH � ��
5HFHLYH �� 7UDQVPLW � ��
*URXQG �� *URXQG � �
'75 �� &76 � ��

7KH�RWKHU�KDQJXS�PHWKRG�GRHV�QRW�UHTXLUH�FDEOH�PRGLILFDWLRQ�EXW�LQVWHDG�XVHV�WKH�KDQJXS�VWULQJ��VHH
0RGHP�6HWXS���7KLV�PHWKRG�LV�QRW��KRZHYHU��DV�UHOLDEOH�DV�WKH�'75�OLQH�PHWKRG��7KH�GHIDXOW�VWULQJ�VHWWLQJ
LV�IRU�+D\HV�FRPSDWLEOH�PRGHPV��7KH�0\DUF�56����FDUG�FDQQRW�VXSSRUW�WKH�'75�KDQJXS�PHWKRG��VR
0\DUF�XVHUV�PXVW�VHOHFW�WKH��VWULQJ��PHWKRG�

),/(�75$16)(5�6(783

7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH�

$��$ERUWHG�GRZQORDGV��'LVFDUG
%��'HIDXOW�HUURU�FKHFN��&5&
&��(FKR�ORFDOO\��2II
'��%ODQN�OLQHV��2II
(��&KDUDFWHU�SDFLQJ����
)��/LQH�SDFLQJ����
*��3DFH�FKDUDFWHU�����
+��6WULS�OHDGLQJ�VSDFH��2II
,��/LQH�E\�OLQH�VHQG��2II
-��6HQG�DW�HQG�RI�OLQH��&5
.��&5�WUDQVODWLRQ��1RQH
/��/)�WUDQVODWLRQ��1RQH

$ERUWHG�'RZQORDGV

:KHQ�D�GRZQORDG�LV�DERUWHG��WKH�V\VWHP�ZLOO�HLWKHU�GLVFDUG�WKH�SDUWLDO�ILOH�RU��LI�WKLV�WRJJOH�LV�VHW�WR�6DYH�
WKH�ILOH�ZLOO�EH�NHSW�
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'HIDXOW�(UURU�&KHFN

7KH�GHIDXOW�HUURU�FKHFNLQJ�ZLWK�;PRGHP�WUDQVIHUV�VHW�E\�7(/&2�LV�&5&��7KLV�LV�WKH�EHVW�PHWKRG�IRU
HUURU�FKHFNLQJ��7KH�;PRGHP�WUDQVIHU�SURWRFRO�ZLOO�VZLWFK�WR�&KHFNVXP�LQ�DERXW�RQH�PLQXWH�LI�WKH�UHPRWH
V\VWHP�VWLOO�FDQ�QRW�XQGHUVWDQG�ZKLFK�HUURU�FKHFNLQJ�SURWRFRO�LV�LQ�XVH��6ZLWFK�WKH�GHIDXOW�WR�&KHFNVXP
LI�\RX�NQRZ�WKDW�WKH�UHPRWH�V\VWHP�LV�QRW�FDSDEOH�RI�XVLQJ�&5&�

(FKR�/RFDOO\

:KHQ�DQ�$6&,,�ILOH�LV�EHLQJ�VHQW��WKH�$6&,,�WUDQVIHU�SURWRFRO�PD\�EH�VHW�WR�HFKR�ZKDW�LW�LV�VHQGLQJ�EDFN
WR�WKH�XVHU��1RWH�WKDW�HFKRHG�GDWD�ZKLOH�DQ�$6&,,�WUDQVIHU�LV�LQ�SURJUHVV�ZLOO�QRW�EH�SXW�LQWR�WKH�UHYLHZ
EXIIHU��QRU�ZLOO�LW�EH�IRUPDWWHG�LQ�DQ\�ZD\�H[FHSW�IRU�&5�/)�FKDUDFWHUV��2Q�WKH�7,�����$��WKH�WHUPLQDO
VFUHHQ�ZLGWK�ZLOO�EH�LJQRUHG���DOO�GDWD�LV�GLVSOD\HG�LQ����FROXPQV��2Q�WKH�*HQHYH��DOO�GDWD�LV�GLVSOD\HG�LQ
HLWKHU����RU����FROXPQV��GHSHQGLQJ�RQ�\RXU�VFUHHQ�VHWWLQJ�

%ODQN�/LQHV

6RPH�V\VWHPV�ZLOO�DVVXPH�D�&5�/)�&5�/)�VHTXHQFH��L�H��D�EODQN�OLQH��WR�EH�DQ�HQG�RI�WH[W�PDUNHU��,I�WKLV
WRJJOH�LV�VHW�WR�([SDQG��D�&5�/)��VSDFH��&5�/)�VHTXHQFH�ZLOO�EH�VHQW�IRU�EODQN�OLQHV�

&KDUDFWHU�3DFLQJ

7KLV�LV�WKH�SDXVH�WLPH�EHWZHHQ�FKDUDFWHUV�WUDQVPLWWHG�GXULQJ�DQ�$6&,,�WUDQVIHU�LQ���WKV�RI�D�VHFRQG��7KLV
PD\�EH�XVHG�IRU�$6&,,�WUDQVIHUV�WR�V\VWHPV�WKDW�DUH�XQDEOH�WR�UHFHLYH�FKDUDFWHUV�DW�WKH�IXOO�VSHHG�RI�WKH
WUDQVPLVVLRQ�

/LQH�3DFLQJ

7KLV�LV�WKH�SDXVH�WLPH�EHWZHHQ�OLQHV�VHQW�GXULQJ�DQ�$6&,,�WUDQVIHU�LQ���WKV�RI�D�VHFRQG�DQG�LV�XVHG�IRU
UHDVRQV�VLPLODU�WR�WKRVH�IRU�XVLQJ�FKDUDFWHU�SDFLQJ�

3DFH�&KDUDFWHU

6RPH�V\VWHPV�VHQG�D�FKDUDFWHU�DIWHU�HDFK�OLQH�WR�LQGLFDWH�WKDW�WKH�V\VWHP�LV�UHDG\�IRU�WKH�QH[W�OLQH��7R
KDYH�WKH�$6&,,�WUDQVIHU�GR�WKLV��VHW�WKH�SDFH�FKDUDFWHU�WR�WKH�DSSURSULDWH�YDOXH��,I�LW�LV�QRW�UHTXLUHG��VHW
WKH�SDFH�FKDUDFWHU�WR�]HUR�

6WULS�/HDGLQJ�6SDFH

,I�WKLV�RSWLRQ�LV�VHOHFWHG��GXULQJ�DQ�$6&,,�VHQG�DOO�OHDGLQJ�VSDFHV�ZLOO�EH�VWULSSHG�EHIRUH�WUDQVPLVVLRQ�
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/LQH�E\�/LQH�6HQG

,I� WKLV� LV� WXUQHG�RQ��ZKHQ�DQ�$6&,,�XSORDG� LV� VWDUWHG�� WKH� ILUVW� OLQH�RI� WKH� ILOH�ZLOO� EH� VHQW�� DQG� DOO
VXEVHTXHQW�OLQHV�ZLOO�EH�VHQW�RQH�DW�D�WLPH�DV�WKH�VSDFHEDU�LV�SUHVVHG�

6HQG�DW�(QG�RI�/LQH

7KLV�RSWLRQ�DOORZV�WKH�XVHU�WR�VHOHFW�ZKDW�ZLOO�EH�VHQW�DW�WKH�HQG�RI�HDFK�GLVSOD\�YDULDEOH����UHFRUG��,I�WKLV
RSWLRQ�LV�VHW�WR�QRWKLQJ��QRWKLQJ�ZLOO�EH�WUDQVPLWWHG��,W�PD\�EH�VHW�WR�VHQG�QRWKLQJ��FU��FU�OI��OI�RQO\��RU�D
VSDFH�

&5�7UDQVODWLRQ

:KHQ�DQ�$6&,,�ILOH�LV�EHLQJ�VHQW��D�&5�PD\�EH�WUDQVODWHG�LQWR�D�&5�/)�VHTXHQFH�RU�HYHQ�675,3SHG�IURP
WKH�ILOH�

/)�7UDQVODWLRQ

:KHQ�DQ�$6&,,�ILOH�LV�EHLQJ�VHQW��D�/)�PD\�EH�WUDQVODWHG�LQWR�D�&5�/)�VHTXHQFH�RU�HYHQ�675,3SHG�IURP
WKH�ILOH�

02'(0�6(783

6WULQJV��$OO�VWULQJV�DQG�PDFURV�WKDW�DUH�WUDQVPLWWHG�PD\�WDNH�DGYDQWDJH�RI�VSHFLDO�FKDUDFWHUV��7KHVH�DUH�

� 7UDQVPLWV�D�FDUULDJH�UHWXUQ��XVH����WR�VHQG�����
a 3DXVHV�WUDQVPLVVLRQ�IRU���VHFRQG
� :LOO�UHSHDW�FKDUDFWHU�LPPHGLDWHO\�SULRU�WR�WKH�DVWHULVN�WKH�QXPEHU�RI�WLPHV�VSHFLILHG�E\��
A 6XEWUDFWV����IURP�WKH�$6&,,�YDOXH�RI�FKDUDFWHU�ZKLFK�IROORZV�A�V\PERO��H�J��A$�VHQGV�D�&75/�$

RU�$6&,,���
_ 6HQGV�&KDUDFWHU�QXPEHU�����WKH�HVFDSH�FKDUDFWHU
AM 5HSODFHV�WKH����LQ�VWULQJV��H�J�����VKRXOG�EH�AM���WR�GLVDEOH�FDOO�ZDLWLQJ�LQ�VRPH�DUHDV��

7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH�

,QLWLDOL]DWLRQ�VWULQJ
'LDO�VWULQJ
+DQJXS�VWULQJ
$ERUW�UHGLDO�FKU���
0RGHP�HFKR�WLPH�����
5HGLDO�SDXVH�WLPH����



7(;$6�,167580(176
+20(�&20387(5

1552

,QLWLDOL]DWLRQ�6WULQJ

7KLV�VWULQJ�ZLOO�EH�VHQW�WR�\RXU�PRGHP�ZKHQHYHU�WKH�SURJUDP�LV�ERRWHG�

'LDO�6WULQJ

7KLV�VWULQJ�LV�VHQW�WR�WKH�PRGHP�E\�WKH�GLDOHU�DV�D�SUHIL[�WR�WKH�SKRQH�QXPEHU�VWULQJ�ZLWKLQ�HDFK�GLDO
UHFRUG�

+DQJXS�6WULQJ

,I�WKH�KDQJXS�W\SH��VHH�+DUGZDUH�VHWXS��LV�VHW�IRU��VWULQJ���WKLV�VWULQJ�ZLOO�EH�XVHG�WR�KDQJ�XS�WKH�PRGHP�

$ERUW�5HGLDO�&KDUDFWHU

6RPH�PRGHPV�PD\�UHTXLUH�D�VSHFLDO�FKDUDFWHU�IRU�DERUWLQJ�D�UHGLDO��8VXDOO\�WKH�GHIDXOW� 
�
��FDUULDJH
UHWXUQ��ZLOO�ZRUN�

0RGHP�(FKR�7LPH

6RPH�PRGHPV�PD\�HFKR�WKH�QXPEHU�EHLQJ�GLDOHG�EDFN�WR�WKH�XVHU�TXLWH�VORZO\��2Q�RFFDVLRQ��LW�LV�WRR�VORZ
IRU�WKH�GLDO�WR�UHDFW�SURSHUO\��,I�WKLV�KDSSHQV��OHQJWKHQ�WKH�PRGHP�HFKR�WLPH�XQWLO�WKH�GLDOHU�LV�DFWLQJ
SURSHUO\�

5HGLDO�3DXVH�7LPH

7KLV�LV�WKH�WLPH�SHULRG�EHWZHHQ�UHGLDOV��6RPH�PRGHPV�UHTXLUH�D�SDXVH�WR�VHWWOH�GRZQ�

1RWH��7KH�SUHFHGLQJ�VHWWLQJV�DUH�VXLWDEOH�IRU�+D\HV�FRPSDWLEOH�PRGHPV��2WKHU�PRGHPV�PD\�UHTXLUH�VRPH
H[SHULPHQWDWLRQ�WR�ILQG�WKH�EHVW�VHWWLQJV��)RU�WKH�9RONVPRGHP�����IRU�H[DPSOH��WKH�DERUW�FKDUDFWHU�LV��$��
DQG�WKH�PRGHP�HFKR�WLPH�VKRXOG�EH�VHW�WR�����

(',7�0$&526

8S�WR�������FKDUDFWHU�PDFURV�DUH�DYDLODEOH��:KHQ�D�PDFUR�LV�XVHG��WKH�GDWD�LV�WUDQVPLWWHG�WR�WKH�UHPRWH
V\VWHP��)RU�YLHZLQJ�WKH�DYDLODEOH�PDFURV��WKH�IROORZLQJ�NH\V�DUH�DFWLYH�

FCTN 4 3DJH�'RZQ
FCTN 6 3DJH�8S
FCTN X /LQH�'RZQ
FCTN E /LQH�8S
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7R�HGLW�D�PDFUR��VHOHFW�WKH�FRUUHVSRQGLQJ�OHWWHU��$�=���1RWH��7KH�PDFUR�PXVW�EH�RQ�VFUHHQ�EHIRUH�LW�FDQ
EH�HGLWHG���7KH�FXUVRU�LV�SODFHG�EHVLGH�WKH�OHWWHU�RI�WKH�PDFUR�WR�EH�HGLWHG��UHDG\�IRU�WKH�XVHU�WR�HQWHU�WKH
VWULQJ��7KH�VWULQJ�LV�DFFHSWHG�RQFH�WKH�XVHU�SUHVVHV�>(QWHU@��7KH�VDPH�VSHFLDO�FKDUDFWHUV�WKDW�DUH�XVHG�LQ
WKH�PRGHP�VHWXS�VWULQJV�DUH�DYDLODEOH�IRU�XVH�LQ�PDFURV��$�PDFUR�WR�ORJ�D�XVHU�RQ�WR�D�ERDUG�PD\�EH�VHW
XS��IRU�H[DPSOH��E\�XVLQJ�WKH�SDXVH�DQG�FDUULDJH�UHWXUQ�FKDUDFWHUV��a�DQG����ZLWK�WKH�WH[W�

$Q� DGGLWLRQDO� IHDWXUH� RI�PDFURV� LV� WKH� DELOLW\� WR� OLQN�PRUH� WKDQ� RQH�PDFUR� WRJHWKHU�� 8VH� DQ� �	�
�DPSHUVDQG��DW�WKH�HQG�RI�WKH�PDFUR��IROORZHG�E\�WKH�OHWWHU�RI�WKH�PDFUR�WR�OLQN�WR��:KLOH�D�EXJ�LQ�HDUOLHU
UHOHDVHV�RI�7(/&2�SUHYHQWHG�WKLV�IURP�ZRUNLQJ�SURSHUO\��WKLV�LV�FRUUHFWHG�LQ�9�����

H�J��-RKQ�'RH	%�ZLOO�OLQN�WR�PDFUR�%�

1RWH��:KLOH�LW�LV�SRVVLEOH�WR�OLQN�D�PDFUR�WR�LWVHOI��WKLV�LV�XQZLVH��DV�WKH�PDFUR�ZLOO�EH�LQ�D�SHUPDQHQW�ORRS�
,W�LV�SRVVLEOH�WR�DERUW�WKH�H[HFXWLRQ�RI�D�PDFUR�E\�SUHVVLQJ�FCTN 9��EXW�WKLV�ZLOO�QRW�EUHDN�RXW�RI�D�ORRSLQJ
PDFUR��QRU�ZLOO�LW�EUHDN�D�ODUJHU�ORRS�RI�OLQNLQJ�PDFURV�

7KH�PD[LPXP� OHQJWK�RI�D�PDFUR�VWULQJ� LV����FKDUDFWHUV��,I� ORQJ�PDFURV�DUH�UHTXLUHG��KRZHYHU��WKH
PXOWLSOLFDWLRQ�IHDWXUH�����DQG�PDFUR�OLQN�IHDWXUH�FDQ�KHOS�WR�GHIHDW�WKLV�OLPLWDWLRQ�

7R�LQYRNH�D�PDFUR�IURP�WKH�WHUPLQDO��SUHVV�FCTN m��IROORZHG�E\�WKH�OHWWHU�RI�WKH�PDFUR�GHVLUHG�

&$87,21��$IWHU�HGLWLQJ�DQ\�RI�WKH�VHWXS�RSWLRQV�RU�PDFURV��EH�VXUH�WR�VHOHFW��VDYH�&KDQJHV��LQ�WKH�6HWXS
RSWLRQV�PHQX�LI�\RX�GR�QRW�ZDQW�\RXU�QHZ�VHWWLQJV�RU�PDFURV�WR�EH�ORVW�RQ�H[LWLQJ�7(/&2�

7(50,1$/�(08/$7,21�02'(6

$'0�$�7HUPLQDO

7KH�IROORZLQJ�LQFRPLQJ�$'0�$�FRPPDQGV�DUH�SURFHVVHG�

(6&� UF 5RZ�&ROXPQ�SRVLWLRQ
CTRL G %HOO
CTRL H %DFNVSDFH
CTRL J � /LQHIHHG
CTRL K &XUVRU�8S
CTRL L &XUVRU�5LJKW
CTRL M &DUULDJH�5HWXUQ
CTRL Z +RPH�DQG�&OHDU

7KH�IROORZLQJ�7,�NH\V�WUDQVPLW�VSHFLDO�IXQFWLRQV�

FCTN E &XUVRU�8S
FCTN D &XUVRU�5LJKW
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$16,�7HUPLQDO

7KH�IROORZLQJ�LQFRPLQJ�$16,�FRPPDQGV�DUH�SURFHVVHG�

(6&>SO�SF�+ &XUVRU�3RVLWLRQ
(6&>SO�SF�) +RUL]RQWDO�3RVLWLRQ
(6&>SQ�$ &XUVRU�8S
(6&>SQ�% &XUVRU�'RZQ
(6&>SQ�& &XUVRU�)RUZDUG
(6&>SQ�' &XUVRU�%DFNZDUG
(6&>��Q 'HYLFH�6WDWXV�5HSRUW��VHQGV�5&3�VHTXHQFH�
(6&>�V 6DYH�&XUVRU�3RVLWLRQ
(6&>�X 5HVWRUH�&XUVRU�3RVLWLRQ
(6&>���- (UDVH�'LVSOD\
(6&>�. (UDVH�/LQH
CTRL G %HOO
CTRL H %DFNVSDFH
CTRL J � LQH�)HHG
CTRL L &OHDU�VFUHHQ�DQG�+RPH�FXUVRU
CTRL M &DUULDJH�5HWXUQ

7KH�IROORZLQJ�7,�NH\V�WUDQVPLW�VSHFLDO�IXQFWLRQV

FCTN S %DFNVSDFH
FCTN D (6&>&
FCTN E (6&>$
FCTN X (6&>%
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'����7HUPLQDO

7KH�IROORZLQJ�LQFRPLQJ�FRPPDQGV�DUH�SURFHVVHG�

CTRL G %HOO
CTRL H +RPH�FXUVRU
CTRL J /LQHIHHG
CTRL K 'HOHWH�IURP�FXUVRU�WR�HQG�RI�OLQH
CTRL L &OHDU�VFUHHQ
CTRL M &DUULDJH�5HWXUQ
CTRL P�U�F &XUVRU�SRVLWLRQ��URZ�FROXPQ�
CTRL W &XUVRU�8S
CTRL X &XUVRU�5LJKW
CTRL Y &XUVRU�/HIW
CTRL Z &XUVRU�'RZQ
!�(�!���!�� &OHDU�VFUHHQ
!�(�!���!�� +RPH�FXUVRU

7KH�IROORZLQJ�7,�NH\V�WUDQVPLW�VSHFLDO�FRGHV�

ENTER !�$
FCTN E &75/�:
FCTN X &75/�=
FCTN S &75/�<
FCTN D &75/�;

.H\ERDUG�PDSSLQJ�IHDWXUH�IRU�WKH�'����

7KH�'����WHUPLQDO�XVHV�D���E\WH�VHTXHQFH�IRU�WKH�VSHFLDO�IXQFWLRQ�NH\V��7R�VLPXODWH�WKH�IXQFWLRQ�NH\V�
SUHVV�FCTN K�IROORZHG�E\�WKH�NH\�ZKRVH�$6&,,�YDOXH�LV�WKH�VDPH�DV�WKH�VHFRQG�E\WH�LQ�WKH�VHTXHQFH
GHVLUHG��H�J��IRU�WKH�VHTXHQFH�HTXLYDOHQW�WR�)��\RX�ZRXOG�W\SH�FCTN K Q
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+3�����7HUPLQDO

7KH�IROORZLQJ�LQFRPLQJ�FRPPDQGV�DUH�SURFHVVHG�

(6&�$ &XUVRU�8S
(6&�% &XUVRU�'RZQ
(6&�& &XUVRU�5LJKW
(6&�' &XUVRU�/HIW
(6&�+ +RPH�FXUVRU
(6&�) +RPH�FXUVRU�'RZQ
(6&�* 0RYH�FXUVRU�WR�OHIW�PDUJLQ
(6&�. (UDVH�IURP�FXUVRU�WR�HQG�RI�OLQH
(6&�- (UDVH�IURP�FXUVRU�WR�HQG�RI�VFUHHQ
(6&�	DFU< &XUVRU�SRVLWLRQLQJ

7R�WUDQVPLW�WKH�FRGHV�ZKLFK�UHSUHVHQW�WKH�IXQFWLRQ�NH\V�RQ�WKH�+3������SUHVV�FCTN K��WKHQ�RQH�RI�WKH
IROORZLQJ�NH\V�

� )�
� )�
� )�
� )�
HWF�

97���7HUPLQDO

7KH�IROORZLQJ�LQFRPLQJ�FRPPDQGV�DUH�SURFHVVHG�

(6&�$ &XUVRU�8S
(6&�% &XUVRU�'RZQ
(6&�& &XUVRU�5LJKW
(6&�' &XUVRU�/HIW
(6&�+ +RPH�&XUVRU
(6&�<�U�F 'LUHFW�&XUVRU�$GGUHVVLQJ
(6&�. (UDVH�IURP�FXUVRU�WR�HQG�RI�OLQH
(6&�- (UDVH�IURP�FXUVRU�WR�HQG�RI�VFUHHQ
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7R�WUDQVPLW�WKH�FRGHV�ZKLFK�UHSUHVHQW�WKH�97���NH\SDG�DQG�IXQFWLRQ�NH\V��SUHVV�FCTN K��WKHQ�RQH�RI�WKH
OHWWHUV�EHORZ�

��� 1XPHULFV
� 'DVK
� &RPPD
� 3HULRG
(QWHU (QWHU
$ 3)�
% 3)�
& 3)�
' 3)�

97����7HUPLQDO

7KH�IROORZLQJ�LQFRPLQJ�FRPPDQGV�DUH�SURFHVVHG�

(6&>Q�$ &XUVRU�8S
(6&>Q�% &XUVRU�'RZQ
(6&>Q�& &XUVRU�5LJKW
(6&>Q�' &XUVRU�/HIW
(6&>U�F�+ 'LUHFW�&XUVRU�$GGUHVVLQJ
(6&>U�F�I ��
(6&>+ +RPH
(6&>I� �
(6&>. (UDVH�IURP�FXUVRU�WR�HQG�RI�OLQH
(6&>�- (UDVH�IURP�FXUVRU�WR�HQG�RI�VFUHHQ
(6&>�- &OHDU�6FUHHQ
(6&>"�O (QWHU�97���PRGH��ORDGV�97���WHUPLQDO�
(6&>"�L 3ULQWHU�RQ��VSRROHU�
(6&>"�L 3ULQWHU�RII��VSRROHU�

7R�WUDQVPLW�WKH�FRGHV�ZKLFK�UHSUHVHQW�WKH�97����NH\SDG�DQG�IXQFWLRQ�NH\V��SUHVV�FCTN K��WKHQ�RQH�RI
WKH�OHWWHUV�EHORZ�

��� 1XPHULFV
� 'DVK
� &RPPD
� 3HULRG
(QWHU (QWHU
$ 3)�
% 3)�
& 3)�
' 3)�
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$�63(&,$/�127(�$%287�3$5,7<

6LQFH�7(/&2�RIIHUV�D�WUXHU�LPSOHPHQWDWLRQ�RI�WKH��1��SURWRFRO�LQ�WKH�$16,�WHUPLQDO�HPXODWLRQ���1�
ZLOO�QRW�ZRUN�RQ�DOO�ERDUGV�LQ�WKLV�HPXODWLRQ��6RPH�SURJUDPV�VWULS�WKH��WK�ELW�IURP�LQFRPLQJ�GDWD��EXW
VLQFH�7(/&2�LV�DEOH�WR�LQWHUSUHW�D�VXEVHW�RI�,%0�JUDSKLFV��LW�UHTXLUHV�WKH�PRUH�FRPSOHWH�LPSOHPHQWDWLRQ
RI�WKH�SURWRFRO��&XUUHQWO\��7(/&2�VWULSV�WKH��WK�ELW�LQ�DOO�WHUPLQDOV�H[FHSW�$16,��,W�LV�DOZD\V�D�JRRG�LGHD
WR�XVH�WKH�FRUUHFW�SDULW\�IRU�WKH�ERDUG�\RX�DUH�FDOOLQJ��,I�\RX�VHHP�WR�JHW�UDQGRP�FKDUDFWHUV��RU�RQO\�VRPH
RI�WKH�FKDUDFWHUV�ZKHQ�\RX�FDOO�D�ERDUG��WKLV�LQGLFDWHV�WKDW�\RXU�V\VWHP�LV�QRW�VHW�WR�WKH�FRUUHFW�SDULW\�
&KDQJH�\RXU�SDULW\�WR�PDWFK�WKDW�RI�WKH�V\VWHP�\RX�DUH�FDOOLQJ��DQG�DOO�ZLOO�EH�ZHOO��'XULQJ�;PRGHP
WUDQVIHUV��\RX�PD\�QRWLFH�WKDW�SDULW\�VZLWFKHV�WR��1��HYHQ�LI�\RX�DUH�RQ�D��(��RU��2��ERDUG��;PRGHP�LV
DQ���ELW�ELQDU\�WUDQVIHU�SURWRFRO��VR�ERWK�V\VWHPV�VZLWFK�WR��1���WKHQ�EDFN�WR�WKHLU�RULJLQDO�VHWWLQJV�DIWHU
WKH�WUDQVIHU�LV�FRPSOHWH��7,%%6�DQG�7HFKLH�%%6V�XVXDOO\�UXQ�DW��(��RU��2���ZKLOH�7(;/,1.�%%6�UXQV
DW��1��

(;$03/(6

6(77,1*�83

7KH�IROORZLQJ�LV�D�VWHS�E\�VWHS�H[DPSOH�RI�KRZ�WR�VHW�XS�7(/&2�IRU�WKH�IROORZLQJ�V\VWHP��7,�����$�ZLWK
&RU&RPS�56����FDUG��9RONVPRGHP����PRGHP��SXOVH�WHOHSKRQH�OLQH��D�VWULQJ�IRU�KDQJXS��OLQH�E\�OLQH
$6&,,�XSORDGV�ZKLFK�VHQG�D�VSDFH�DW�WKH�HQG�RI�HDFK�OLQH�WUDQVPLWWHG��XVLQJ�FKDUDFWHU�SDFLQJ��;PRGHP
WUDQVIHUV�ZLWK�WKH�RSWLRQ�RI�NHHSLQJ�LQFRPSOHWH�GRZQORDGV�WXUQHG�RQ��D����FROXPQ�VFUHHQ�RIIVHW���FROXPQV
WRZDUGV�WKH�ULJKW��SULQW�VSRROHU�FKDQJHG�WR�LPPHGLDWH��DQG�WKH�ORJ�WR�GLVN�FORVLQJ�HYHU\���.��LQFUHPHQWLQJ
WKH�ILOH�QDPH���1RWH��7KHVH�DUH�QRW�QHFHVVDULO\�UHFRPPHQGHG�VHWWLQJV��RQO\�H[DPSOHV�RI�KRZ�WR�FKDQJH
VHWWLQJV��,Q�PRVW�FDVHV��WKH�GHIDXOWV�ZLOO�SUREDEO\�EH�DGHTXDWH��7R�VHW�\RXU�V\VWHP�XS�GLIIHUHQWO\��VLPSO\
IROORZ�WKH�H[DPSOH�EHORZ��PDNLQJ�GLIIHUHQW�FKRLFHV��

�� )URP�WKH�PDLQ�PHQX��VHOHFW��6HWXS�RSWLRQV���HLWKHU�E\�PRYLQJ�WKH�KLJKOLJKWHG�EDU�WR�WKH�RSWLRQ
DQG�SUHVVLQJ�>(QWHU@��RU�E\�SUHVVLQJ�WKH�FDSLWDO�OHWWHU��6��

�� 6HOHFW�7HUPLQDO�6HWXS�

�� 6HOHFW�(PXODWLRQ�PRGH��DQG�FKRRVH�RSWLRQ����$'0�$�

�� 6HOHFW�7HUPLQDO�ZLGWK��DQG�W\SH�����3UHVV�>(QWHU@�

�� 7RJJOH�WKH�6SRROHU�PRGH�E\�SUHVVLQJ��.��RU�E\�SUHVVLQJ�>(QWHU@�ZKLOH�WKH�EDU�LV�RYHU�WKDW�RSWLRQ�
XQWLO�LW�UHDGV��LPP��LQ�WKH�ULJKW�KDQG�FROXPQ�

�� 7RJJOH� WKH�/RJ�PRGH� WR� �EORFN��E\�SUHVVLQJ� �2��� RU�E\�SUHVVLQJ� >(QWHU@�ZKLOH� WKH�RSWLRQ� LV
KLJKOLJKWHG�

�� 3UHVV�FCTN 9�WR�UHWXUQ�WR�WKH�VHWXS�PHQX�
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�� 6HOHFW�6FUHHQ�VHWXS�

�� 6HOHFW�ZLQGRZ�ZLGWK�DQG�W\SH������

��� 6HOHFW�OHIW�FROXPQ��DQG�W\SH�����

��� 5HWXUQ�WR�WKH�VHWXS�PHQX�ZLWK�FCTN 9��DQG�VHOHFW�KDUGZDUH�VHWXS�

��� 6HOHFW�+DQJXS�W\SH��DQG�WRJJOH�LW�WR��6WULQJ��

��� 6HOHFW�VSRROHU�SRUW�ZLWK�WKH�KLJKOLJKWHG�EDU��DQG�SUHVV�>(QWHU@��0RYH�WKH�KLJKOLJKWHG�EDU�WR��FF
SLR����DQG�SUHVV�>(QWHU@�

��� 5HWXUQ�WR�WKH�VHWXS�PHQX��DQG�VHOHFW�PRGHP�VHWXS�

��� 6HOHFW�'LDO�VWULQJ��DQG�W\SH��$7'3��LQ�WKH�ZLQGRZ��3UHVV�>(QWHU@�

��� 6HOHFW�$ERUW�UHGLDO�FKU��DQG�HQWHU��$��

��� 6HOHFW�0RGHP�HFKR�WLPH�DQG�HQWHU������5HWXUQ�WR�WKH�VHWXS�PHQX�

��� 6HOHFW�)LOH�WUDQVIHU�VHWXS�

��� 6HOHFW�$��$ERUWHG�GRZQORDGV��DQG�WRJJOH�LW�WR��.((3��

��� 6HOHFW�,��DQG�WRJJOH�OLQH�E\�OLQH�21�

��� 6HOHFW�-��DQG�FKRRVH�RSWLRQ�H��VSDFH�

��� 6HOHFW�(��&KDUDFWHU�SDFLQJ��DQG�W\SH�����3UHVV�>(QWHU@�

��� %H�VXUH�WR�VHOHFW��&��IRU��VDYH�&KDQJHV��EHIRUH�H[LWLQJ�7(/&2�
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',$/(5�(175,(6

7KH�IROORZLQJ�LV�D�VWHS�E\�VWHS�H[DPSOH�RI�DGGLQJ�D�QHZ�HQWU\�WR�WKH�DXWRGLDOHU�IRU�D�ERDUG�ZLWK�WKH�QDPH
7(;/,1.��DQG�WKH�QXPEHU�����������ZKLFK�UHTXLUHV�D�SDULW\�RI��(���KDOI�GXSOH[�� DQG�DQ�$'0�$
WHUPLQDO�HPXODWLRQ�ZLWK�D�EDXG�UDWH�RI�������XVLQJ�D�WHUPLQDO�VLPXODWLRQ�RI����FROXPQV�

�� *R�WR�WKH�DXWRGLDOHU��HLWKHU�GLUHFWO\�IURP�WKH�WHUPLQDO�E\�SUHVVLQJ�FCTN 1��RU�IURP�WKH�PDLQ
PHQX�

�� 3UHVV�0��WKHQ�W\SH�WKH�QXPEHU�RI�WKH�HQWU\�WKDW�\RX�ZLVK�WR�PRGLI\�DQG�SUHVV�>(QWHU@�

�� 6HOHFW��$���WKHQ�W\SH�7(;/,1.�DQG�SUHVV�>(QWHU@�

�� 6HOHFW��%��WKHQ�W\SH�WKH�QXPEHU�����������ZLWK�RU�ZLWKRXW�WKH�GDVK��GHSHQGLQJ�RQ�\RXU�PRGHP�
DQG�SUHVV�>(QWHU@�

�� 6HOHFW��&���WKHQ�W\SH�$'0�$�DQG�SUHVV�>(QWHU@�

�� 6HOHFW��'���WKHQ��%��WR�VHOHFW������ESV�

�� 6HOHFW��(���DQG�WKH�SDULW\�PHQX�ZLOO�DSSHDU��6HOHFW��(��DQG�SUHVV�>(QWHU@�

�� 6HOHFW��*��WKHQ�HQWHU�WKH�WHUPLQDO�ZLGWK�GHVLUHG�IRU�WKLV�HQWU\�

$Q\�RI�WKH�DERYH�VWHSV�PD\�EH�VNLSSHG�LI�D�SDUWLFXODU�HQWU\��H�J��EDXG�UDWH��LV�DOUHDG\�FRUUHFW�

7KH�HGLWLQJ�NH\V�DUH�DYDLODEOH�IRU�XVH�LQ�PDNLQJ�HQWULHV�WR�WKH�DXWRGLDOHU��7KH\�DUH�

FCTN 1 'HOHWH�FKDUDFWHU�DW�FXUVRU
FCTN 2 ,QVHUW�FKDUDFWHU�DW�FXUVRU
FCTN 3 'HOHWH�IURP�FXUVRU�WR�HQG�RI�OLQH
FCTN 5 &OHDU�LQSXW
FCTN S /HIW�FXUVRU
FCTN D 5LJKW�FXUVRU
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6$03/(�0$&526

$� �a��86(5�1$0(�a3$66:25'�
%� 7KLV�LV�QHDW��	(
&� _1�
'� _2
(� /22.�DW�WWA+KLV��
)�
*�

([DPSOH�$��DERYH��ZLOO�VHQG�D�FDUULDJH�UHWXUQ������IROORZHG�E\�D�SDXVH�WLPHV�����a�����IROORZHG�E\�WKH
VWULQJ� �86(5� 1$0(��� WKHQ� D� FDUULDJH� UHWXUQ� ����� D� RQH�VHFRQG� SDXVH� �a��� DQG� ILQDOO\� WKH� VWULQJ
�3$66:25'���HQGLQJ�ZLWK�D�FDUULDJH�UHWXUQ������7KLV�W\SH�RI�PDFUR�LV�XVHIXO�IRU�ORJJLQJ�RQWR�D�ERDUG
ZKHUH� WKH� SDXVH� EHWZHHQ� V\VWHP� SURPSWV� FDQ� EH� DFFXUDWHO\� DQWLFLSDWHG�� ,W� PD\� WDNH� VRPH
H[SHULPHQWDWLRQ�WR�FUHDWH�D�ZRUNDEOH�PDFUR�IRU�VXFK�FRQGLWLRQV��2QFH�LW�LV�VHW�XS��KRZHYHU��ORJJLQJ�RQ
WR�D�SDUWLFXODU�ERDUG�LV�DV�VLPSOH�DV�SUHVVLQJ�FCTN M�DQG�WKHQ�SUHVVLQJ��$��

([DPSOH�%�ZLOO�VLPSO\�VHQG�WKH�VWULQJ��7KLV�LV�QHDW���DQG�EUDQFK�WR�PDFUR�(��7KH�WZR�H[FODPDWLRQ�PDUNV
ZLOO�VHQG�RQH�H[FODPDWLRQ�PDUN�UDWKHU�WKDQ�FDUULDJH�UHWXUQV��DQG�WKH�DVWHULVN�ZLOO�DSSHDU�QRUPDOO\
EHFDXVH�LW�LV�QRW�IROORZHG�E\�D�QXPHULF�YDOXH��7KH��	(��WHOOV�7(/&2�WR�GR�PDFUR�(�DIWHU�FRPSOHWLQJ�%�

([DPSOH�(��ZKLFK�PD\�EH�FDOOHG�VHSDUDWHO\��DQG�ZLOO�DOZD\V�EH�VHQW�DIWHU�%��WUDQVPLWV�WKH�VWULQJ��/22.
DW�WKLV����E\�XVLQJ�FRQWURO�+��A+��WR�EDFNVSDFH�RYHU�WKH�H[WUD�W�

0DFURV�&�DQG�'�VHQG�HVFDSH�VHTXHQFHV��7KHVH�WZR�PDFURV�PD\�EH�XVHG�WR�VHW�DQ�(SVRQ�FRPSDWLEOH�SULQWHU
WR�VNLS�SHUIRUDWLRQV�DQG�EDFN�LI�WKH�IROORZLQJ�PHWKRG�LV�XVHG�

�� 6HW�\RXU�V\VWHP�WR�+$/)�'83/(;��FCTN N��
�� 6HW�\RXU�SULQW�VSRROHU�WR�,00(',$7(��ZLWK�WKH�SULQWHU�WXUQHG�21�
�� 2SHQ�WKH�SULQW�VSRROHU�
�� 3UHVV�FCTN M��WKHQ�SUHVV��&���DQG�\RXU�SULQWHU�ZLOO�EH�VHW�WR�VNLS�SHUIRUDWLRQV�

)ROORZLQJ�WKH�VDPH�VHTXHQFH��EXW�ZLWK�PDFUR�'��ZLOO�VHW�LW�EDFN��&KHFN�\RXU�SULQWHU�PDQXDO�IRU�HVFDSH
FRGHV�WKDW�\RX�FDQ�XVH�WKLV�ZD\�

(17(5,1*�0$&526

7KH�OHWWHU�RI�WKH�PDFUR�WR�EH�HGLWHG�PXVW�DSSHDU�RQ�VFUHHQ��<RX�PD\�SDJH�XS�DQG�GRZQ�LQ�WKH�PDFUR�OLVW�
RU�VFUROO�XS�RU�GRZQ�RQH�OLQH�DW�D�WLPH��ZLWK�FCTN 6��FCTN 4��FCTN X��DQG�FCTN E�UHVSHFWLYHO\��&KRRVH
WKH� OHWWHU�RI�WKH�PDFUR�WR�HGLW��DQG�\RXU�FXUVRU�ZLOO�EH�SODFHG�UHDG\�IRU�\RX�WR�HGLW� WKH� VWULQJ��7KH
PD[LPXP�OHQJWK�RI�D�VLQJOH�PDFUR�LV����FKDUDFWHUV��ZKLFK�PD\�EH�XVHG�PRVW�HIILFLHQWO\�E\�XVLQJ�WKH
PXOWLSOLFDWLRQ�����ZKHUHYHU�IHDVLEOH��&KDLQLQJ�PDFURV�LV�DOVR�KHOSIXO��7KH�HGLWLQJ�NH\V�DUH�DOVR�DYDLODEOH
KHUH�DV�LQ�WKH�GLDOHU��2QFH�D�PDFUR�KDV�EHHQ�HGLWHG�WR�\RXU�VDWLVIDFWLRQ��SUHVV�>(QWHU@��,I�\RX�ZLVK�WR�OHDYH
D�PDFUR�XQFKDQJHG��SUHVV�FCTN 9�WR�DERUW�WKH�HGLW��$IWHU�HGLWLQJ�0DFURV��EH�VXUH�WR�VDYH�WKH�FKDQJHV�WR
GLVN�IURP�WKH�VHWXS�PHQX�
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7,�$1'�*(1(9(�.(<35(66�7$%/(

$6&,,��'HFLPDO� 7,�.H\SUHVV *HQHYH�.H\SUHVV

� &WUO����FRPPD� &WUO����FRPPD�
���� &WUO�D�WR�] &WUO�D�WR�]
�� &WUO����SHULRG� (VFDSH
�� &WUO�� &WUO��
�� &WUO� &WUO� 
�� &WUO�� &WUO��
�� &WUO�� &WUO��
������ 1RUPDO 1RUPDO
�L�H��VSDFH��DOSKDEHWLF�FKDUV��HWF��
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Disk 102. TASS2001

9HUVLRQ������ $XWKRU��*DU\�%RZVHU
5HTXLUHV��($�RU�;% /DQJXDJH��$/ 8SGDWHG���������

�7UL�$UWLVW�6OLGH�6KRZ��SURJUDP�LV�DQ�H[WUHPHO\�FRPSOHWH��SRZHUIXO��DQG�IDVW�SURJUDP�IRU�FUHDWLQJ�VOLGH
VKRZV��$ELOLW\�WR�ORDG�RQH�SLFWXUH�ZKLOH�YLHZLQJ�DQRWKHU��FDQ�XVH�5/(��7,�$UWLVW��DQG�*5$3+;�ILOHV�
([FHOOHQW�GRFXPHQWDWLRQ��$YDLODEOH�E\�VSHFLDO�DUUDQJHPHQW�ZLWK�DXWKRU�

dskdir. v2.0. 12-dec-96
Disk name               = RAM_DISK 
Sectors total           = 360
Sectors used            = 220
Sectors available       = 138
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 LOAD          4 PROGRAM      >022 003
002 >003 P2001-LOAD    8 PROGRAM      >025 007
003 >004 TASS v3.00   97 PROGRAM    Y >02c 096
004 >005 TASSDOCS    111 DIS/VAR 80   >08c 110
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Disk 102. Contents of file TASSDOCS

7$66������75,�$57,67�6/,'(�6+2:
9HUVLRQ��������
8VHU
V�*XLGH
&RS\ULJKW��F�������*DU\�%RZVHU
$OO�3KRHQL[������VRIWZDUH�FRS\ULJKW��F��������*DU\�%RZVHU��$OO�ULJKWV�UHVHUYHG�
7KLV�GRFXPHQW�FRS\ULJKW��F��������*DU\�%RZVHU��$OO�ULJKWV�UHVHUYHG�

/,&(16(�)25�$//�3+2(1,;������6(5,(6�62)7:$5(�)520�*$5<�%2:6(5

1R�YHUVLRQ�RI�DQ\�RI�WKH�3KRHQL[������VHULHV�RI�VRIWZDUH�LV�SXEOLF�GRPDLQ�VRIWZDUH��QRU��LV�LW�IUHH�VRIWZDUH�
$OO�WKH�3KRHQL[������VHULHV�RI�VRIWZDUH�DUH�XVHU�VXSSRUWHG�VRIWZDUH��DV�H[SODLQHG�LQ�WKH�IROORZLQJ�OLFHQVH�
IRU�WKLV�YHUVLRQ���������RI�7$66�����ZKLFK�LV�SDUW�RI�WKH�3KRHQL[������VHULHV�RI�VRIWZDUH�IURP�*DU\
%RZVHU�
7$66������LV�FRS\ULJKW��F�������E\�*DU\�%RZVHU�

1RQ�UHJLVWHUHG�XVHUV�DUH�JUDQWHG�D�OLPLWHG�OLFHQVH�WR�XVH�7$66�����RQ�D�WULDO�EDVLV�IRU�WKH�SXUSRVH�RI
GHWHUPLQLQJ�ZKHWKHU�RU�QRW�7$66�����LV�VXLWDEOH�IRU�WKHLU�QHHGV��8VH�RI�7$66������H[FHSW�IRU�WKLV
SXUSRVH��UHTXLUHV�UHJLVWUDWLRQ��8VH�RI�QRQ�UHJLVWHUHG�FRSLHV�RI�7$66�����E\�DQ\�SHUVRQ�RQ�D�FRQWLQXLQJ
EDVLV�RU�LQ�D�EXVLQHVV�RU�SURIHVVLRQDO�RIILFH�LV�VWULFWO\�IRUELGGHQ�

5HJLVWUDWLRQ�SHUPLWV�D�XVHU�WR�XVH�7$66�����RQ�D�VLQJOH�FRPSXWHU��D�UHJLVWHUHG�XVHU�PD\�XVH�WKH�SURJUDP
RQ�D�GLIIHUHQW�FRPSXWHU��EXW�PD\�QRW�XVH�WKH�SURJUDP�RQ�PRUH�WKDQ�RQH�FRPSXWHU�DW�WKH�VDPH�WLPH�

1R�XVHU�PD\�PRGLI\�7$66�����LQ�DQ\�ZD\��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�GHFRPSLOLQJ��GLVDVVHPEOLQJ�RU
RWKHUZLVH�UHYHUVH�HQJLQHHULQJ�WKH�SURJUDP�

$OO�XVHUV�DUH�JUDQWHG�D�OLPLWHG�OLFHQVH�DQG�DUH�HQFRXUDJHG�WR�FRS\�7$66�����IRU�WKH�WULDO�XVH�RI�RWKHUV
VXEMHFW�WR�WKH�DERYH�OLPLWDWLRQV��DQG�SURYLGHG�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

�� 7$66�����PXVW�EH�FRSLHG�LQ�XQPRGLILHG�IRUP�
�� 7KH�GRFXPHQWDWLRQ�PXVW�EH�LQFOXGHG�
�� 1R�IHH��FKDUJH�RU�RWKHU�FRPSHQVDWLRQ�PD\�EH�DFFHSWHG�RU�UHTXHVWHG�E\�DQ\�OLFHQVHH�
�� 7$66�����PD\�QRW�EH�GLVWULEXWHG�LQ�FRQMXQFWLRQ�ZLWK�DQ\�RWKHU�SURGXFW�

6\VRSV� RI� %%6
V� DUH� HQFRXUDJHG� WR�PDNH� 7$66����� DYDLODEOH� IRU� GRZQORDGLQJ� SURYLGHG� WKH� DERYH
FRQGLWLRQV�KDYH�EHHQ�PHW��1R�LQGLYLGXDO�RU�RUJDQL]DWLRQ�LV�SHUPLWWHG�WR�FROOHFW�WKH�UHJLVWUDWLRQ�IHH�IRU�WKH
DXWKRU�XQOHVV�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�LV�REWDLQHG�DQG�WKDW�SHUPLVVLRQ�LV�GLVSOD\HG�WR�WKRVH�SD\LQJ�WKH
UHJLVWUDWLRQ�IHH�LQ�VXFK�D�PDQQHU�

$�7$66�����UHJLVWUDWLRQ�OLFHQVHV�\RX�WR�XVH�7$66�����RQ�D�UHJXODU�EDVLV��5HJLVWUDWLRQ�LQFOXGHV�PDLOHG
QRWLILFDWLRQ�RI�WKH�QH[W�XSGDWH��DQG�IXUWKHU�XSGDWHV�DW�WKH�DXWKRU
V�GLVFUHWLRQ�
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7KH�UHJLVWUDWLRQ�IHH�LV���������7R�RUGHU�FRSLHV�RI�7$66������UHJLVWHU��RU�REWDLQ�ZULWWHQ�SHUPLVVLRQ�
FRQWDFW�

*DU\�%RZVHU
����-DUYLV�6W������
7RURQWR���2QWDULR
&DQDGD��0�<��+�

,1752'8&7,21

7KH�JRDO�RI�WKLV�OLQH�RI�VRIWZDUH��3KRHQL[�������LV�WR�WU\�WR�PDNH�WKH�EHVW�VRIWZDUH�HYHU�IRU�WKH�7,����$
DQG�*(1(9(�DQG�DOO�IXWXUH������EDVHG�FRPSXWHU�V\VWHPV��DQG�WU\�WR�NHHS�WKH�7,���DOLYH�SDVV�\HDU������
�7KH�UHDVRQ�IRU�WKH�QXPEHU������DW�WKH�HQG�RI�DOO�WKH�VRIWZDUH���7KH�C3KRHQL[
�SDUW�FRPHV�IURP�WKH�LGHD
RI�WKH�IDEOHG�ELUG�WKH�C3KRHQL[
�ZKLFK�ZRXOG�EH�UHERUQ�IURP�LW
V�RZQ�DVKHV��ZKLFK�,�WKLQN�ZDV�OLNH�WKH
7,����ZKLFK�JRW�EXUQHG�ZKHQ�7,�GHFLGHG�WR�VWRS�PDNLQJ�7,���V\VWHPV��EXW�WKH�7,���VSLULW�ZDV�VR�JUHDW
ZH� FDQ� ,� JXHVV� DOPRVW� VXUYLYH� DQ\WKLQJ�� DQG� LQ� IDFW� ZH� KDYH� EHHQ� UHERUQ� ZLWK� ORWV� RI� QHZ
KDUGZDUH�VRIWZDUH�IURP�GR]HQV�RI�WKLUG�SDUW\�FRPSDQLHV�DURXQG�WKH�ZRUOG�

7KLV�SURJUDP��7$66������LV�WKH�ILUVW�VWHS�LQ�D�ORQJ�OLQH�RI�QHZ�VRIWZDUH�IURP�PH�RU�P\�IXWXUH�FRPSDQ\�
,�KRSH�DOVR�WR�VWDUW�DQRWKHU�OLQH�RI�VRIWZDUH�FDOOHG��3KRHQL[�������ZKLFK�ZLOO�EH�DLPHG�DW�WKH�VXSHU
H[SDQGHG�7,
HUV�OLNH�RQHV�ZLWK�*HQHYHV�����.��HWF��$QG�KRSHIXOO\�EH�JRRG�HQRXJK�WR�SXVK�WKHP�LQWR�PRUH
QHZ�KDUGZDUH�DQG�WR�KROG�RQWR�WKHLU�7,
V�SDVW�\HDU������

7$66�����LV�IRU�PDNLQJ�D�VOLGHVKRZ�RXW�RI�\RXU�7,�$57,67��*5$3+;��DQG�'5$:�$�%,7�,,�SLFWXUHV�
7KHUH�LV�QR�QHHG�WR�PDNH�VSHFLDO�GLVNV�RU�FRPPDQG�ILOHV�EHFDXVH�7$66�LV�IXOO\�DXWRPDWLF��EXW�\HW�ZLWK
GR]HQV�RI�JUHDW�IHDWXUHV��OLNH�)RUZDUG��%DFN��FRQWUROODEOH�GHOD\�SHU�GLVN�GULYH��WR�DOORZ�UDPGLVNV�WR�EH�WKH
VDPH�VSHHG�DV�D�IORSS\��RU�IRU�PDNLQJ�WKH�SLFWXUHV�VWD\�RQ�D�OLWWOH�ORQJHU��HWF��,W�LV�DOVR�WKH�RQO\�VOLGH�VKRZ
SURJUDP�WKDW�,�NQRZ�RI��ZKLFK�FDQ�ORDG�LQ�WKH�QH[W�SLFWXUH�IURP�GLVN�ZLWKRXW�HLWKHU�EODQNLQJ�WKH�FXUUHQW
VFUHHQ��RU�JLYLQJ�WKH�XVHU�D�VORZ�GRZQZDUG�GLVSOD\�RI�WKH�QHZ�RQH�DV�LW�ORDGV�LQ��VLQFH�WKH�7$66�����XVHV
QHZ�ZD\V�RI�UHDGLQJ�LQIR�IURP�GLVNV��LW�ZLOO�ORDG�D�SLFWXUH�YHU\�TXLFNO\��SOXV�LW�ZLOO�NHHS�WKH�ROG�SLFWXUH
RQ�WKH�VFUHHQ�XQWLO�WKH�ORDGLQJ�RI�WKH�QHZ�RQH�LV�FRPSOHWH��DQG�DOO�GHOD\V�DUH�ILQLVKHG��LW�WKHQ�SDJHV�LQ�WKH
QHZ�SLFWXUH�LQ�D�EOLQN�RI�D�H\H��2WKHU�OLWWOH�IHDWXUHV�DUH��VFUHHQ�GXPSV��VDYH�FRQYHUW�VFUHHQ��OHIW�ULJKW�IOLSV�
XS�GRZQ�IOLSV��SOXV�PDQ\�PRUH�OLWWOH�JRRGLHV�

+$5':$5(�5(48,5(0(176

7$66�����KDV�EHHQ�GHVLJQHG�WR�RSHUDWH�RQ�ERWK�WKH�7,�����$�DQG�WKH�*HQHYH�������7KH�PLQLPXP�V\VWHP
UHTXLUHG�WR�XVH�7$66�����LV��$�7,�����$�FRQVROH�ZLWK�DW�OHDVW���.�0HPRU\�([SDQVLRQ�RU�D�*(1(9(
0\DUF������DQG�DW�OHDVW�RQH�666'����.��GLVN�GULYH��3OXV�RQH�RI�WKH�IROORZLQJ�PRGXOHV��(GLWRU�$VVHPEOHU
�($��7,�:ULWHU��6XSHUFDUW�6XSHUVSDFH��([WHQGHG�%DVLF�

7$66�FDQ�VXSSRUW�DQ\�W\SH�RI�UDPGLVN��IURP�0\DUF�WR�+RUL]RQ��SOXV�LW�ZLOO�LQ�WKH�QHDU�IXWXUH�VXSSRUW
+DUG�GLVN�GULYH�DFFHVV�
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),/(6�7+$7�6+28/'�%(�21�7+(�C7$66����
�',6.

)LOHQDPH 6L]H &RPPHQW

/2$' � $�TXLFN�([WHQGHG�%DVLF�ILOH�WR�ORDG��3�����/2$'�
3�����/2$' � (�$����ORDG�ILOH�WR�ORDG�DQ\�3KRHQL[������ILOH
7$66�Y���� �� 7$66�����LQ�3�����IRUPDW
7$66'2&6 ��� 7KLV�GRF�ILOH�\RX�VKRXOG�EH�UHDGLQJ�ULJKW�QRZ�

*(77,1*�67$57('

7R�UXQ�7$66�IURP�WKH�(�$�HQYLURQPHQW��6HOHFW�RSWLRQ����	�W\SH�

DSK1.P2001-LOAD

7R�UXQ�7$66�IURP�WKH�7,�:ULWHU�HQYLURQPHQW��6HOHFW�RSWLRQ����	�W\SH�

DSK1.P2001-LOAD

$�SURJUDP�FDOOHG�/2$'�KDV�EHHQ�SURYLGHG�WR�DXWR�ORDG�7$66�ZKHQ�WKH�([WHQGHG�%DVLF�FDUWULGJH�LV
VHOHFWHG�IURP�WKH�PDLQ�7,�PHQX��$IWHU�WKH�3�����/2$'�LV�ILOH�LV�ORDGHG��HLWKHU�ZLWK�([WHQGHG�%DVLF�RU
DQ\�(�$����ORDGHUV�OLNH�)XQQHOZHE��+RUL]RQ�PHQX��HWF��7KH�SURJUDP�ZLOO�GLVSOD\�D�7LWOH�6FUHHQ��ZLWK�P\
DGGUHVV��HWF��$QG�RQ�WKH�WRS�RI�WKH�VFUHHQ�LW�ZLOO�GLVSOD\��$�3�����ILOH�LV�ORDGLQJ������LW�WKHQ�ZLOO�VWDUW
VHDUFKLQJ�IRU�WKH��7$66�Y������ILOH�VWDUWLQJ�DW�GULYH�����\HS��GULYH���WR�DOORZ�UDPGLVN�ORDGLQJ��XQWLO�GULYH
��LI�RI�FRXUVH�WKHUH�LV�GULYHV�DW�WKHVH�ORFDWLRQV��DIWHU�VHDUFKLQJ�GULYH���WR���LI�WKH�ILOH�KDV�QRW�EHHQ�ILQG�DV
\HW��LW�ZLOO�VWDUW�VHDUFKLQJ�IURP�GULYH���WR���DIWHU�ZKLFK�LI�WKH�ILOH�ZDV�QRW�IRXQG�LW�ZLOO�GLVSOD\�WKH�HUURU
PHVVDJH��(UURU�LQ�/RDGLQJ����3UHVV�)&71�48,7��LI�WKLV�KDSSHQV�SUHVV�)&71�48,7��&75/�$/7�'(/
RQ�*(1(9(��DQG�FKHFN�\RXU�GLVN�DQG�RU�UDPGLVNV�IRU�WKH�SURSHU�ILOH��WKLV�HUURU�PHVVDJH�ZLOO�DOVR�KDSSHQ
LI�WKHUH�LV�D�EDG�VHFWRU�RQ�RQH�RI�\RXU�IORSSLHV��2I�FRXUVH��PRVW�RI�WKH�WLPH�WKH�ORDGHU�ZLOO�ILQG�ZKDW�LW�LV
ORRNLQJ�IRU��DQG�ZLOO�WKHQ�VWDUW�ORDGLQJ�LQ�WKH�ELJ�7$66�ILOH�

1RWH��,I�\RX�KDYH�WKH�KDUGZDUH�WR�HGLW�RU�FKDQJH�\RXU�*520���DQG���FRQWDLQLQJ�7,�%$6,&��\RX�PXVW
GLVDEOHG�WKH�KDUGZDUH�RU�KDYH�WKH�QRUPDO�7,�%$6,&�JUDP�ILOHV�LQ�PHPRU\��RU�WKH�7$66�����SURJUDP�ZLOO
QRW� UXQ� FRUUHFWO\�� VLQFH� LW�XVHV� ORWV� RI�*520� VXESURJUDPV��7KLV�QRWH�RQO\�DSSOLHV� WR�RZQHUV�ZLWK
KDUGZDUH�OLNH�WKH�*(1(9(��0D[L0HP��DQG�RWKHU�*UDP�GHYLFHV���2Q�WKH�*(1(9(�\RX�PXVW�EH�LQ�*3/
PRGH�ZLWK�D�YHUVLRQ�JUHDWHU�WKDQ�9������DQG�QRW�LQ�0'26�PRGH��%XW�\RX�FDQ�UXQ�7$66�����DW�DQ\�VSHHG
OLNH�����

67$57�83�,16758&7,216��

$IWHU�WKH�SURJUDP�LV�ORDGHG�LW�ZLOO�GLVSOD\�D�WLWOH�VFUHHQ��SUHVV�DQ\�NH\�WR�EHJLQ��1RZ�WKH�SURJUDP�ZLOO
GLVSOD\�WKH�VWDUWXS�VFUHHQ�ZLWK�WKH�FXUVRU�QH[W�WR�WKH�ZRUGV�C'LVN�2UGHU��
��(QWHU�WKH�RUGHU�RI�WKH�GLVN
GULYHV�LQ�\RXU�VOLGH�VKRZ��([��������ZRXOG�VKRZ�GULYH����WKHQ�GULYH����WKHQ�GULYH���
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:KHQHYHU�7$66�FRPHV�WR�D�]HUR�LQ�WKH�GLVN�RUGHU��LW�ZLOO�UXQ�D�YHU\�IDVW�JUDSKLF�OLQH�GHPR�SURJUDP��ZKLFK
GLVSOD\V�DERXW����GUDZLQJV�EHIRUH�JRLQJ�WR�WKH�QH[W�GULYH��$OO�NH\V�DUH�VWLOO�LQ�RSHUDWLRQ�ZKHQ�WKH�GHPR
LV�UXQQLQJ�

1H[W��WKH�FXUVRU�ZLOO�EH�QH[W�WR�WKH�ZRUGV�C6DYH�)LOHQDPH��
��7KLV�LV�WKH�ILOHQDPH�WKDW�ZLOO�EH�XVHG�ZKHQ
VDYLQJ�D�VOLGH�IURP�WKH�6$9�6&5�PHQX��(QWHU�D�GLIIHUHQW�QDPH�LI�\RX�ZLVK�

1H[W��WKH�FXUVRU�ZLOO�EH�EHORZ�WKH�ZRUGV�C3ULQW�'HYLFHQDPH��
��,Q�WKLV�YHUVLRQ��WKH�SULQW�URXWLQH�VXSSRUWV
WKH�&$121�3-�����$�FRORU�SULQWHU�DQG�VRPH�RWKHU�FRORU�SULQWHUV��LI�\RX�GR�QRW�KDYH�D�FRORU�SULQWHU��WKHQ
MXVW�SUHVV�HQWHU��,I�\RX�GR�KDYH�D�FRORU�SULQWHU��WKHQ�HQWHU�WKH�FRUUHFW�GHYLFH�QDPH�IRU�\RXU�SULQWHU�

$QG��ILQDOO\�WKH�FXUVRU�ZLOO�EH�LQ�WKH�'LVN�'HOD\�WDEOH��WKLV�LV�ZKHUH�\RX�VHW�\RXU�GHOD\V�EHWZHHQ�VOLGHV�
IRU�HDFK�GULYH��7KH�QXPEHUV�VKRZ�VHFRQGV�LQ�KH[DGHFLPDO��(QWHU�\RXU�GHOD\�IRU�HDFK�GULYH��7KH�QXPEHU
EHIRUH�WKH�FXUVRU�LV�WKH�GULYH�QXPEHU��7KH�ILUVW�RQH�LQ�WKH�WDEOH�LV�UHVHUYHG�IRU�IXWXUH�XVH��'HOD\�UDQJHV
IURP�!������VHFV���WR�!)(������VHFV���DQG�!))�LV�LQILQLWH�GHOD\�

1RWH��:KHQHYHU�WKH�FXUVRU�LV�RQ�WKH�VFUHHQ��\RX�KDYH�IXOO�HGLWLQJ��,16��'(/��(5$6(��DQG�FXUVRU�IRUZDUG�
EDFN�PRYHPHQW�

0(18�,16758&7,216��

$IWHU�WKH�VWDUWXS�VFUHHQ�LV�GRQH��RU�ZKHQ�WKH�PHQX�NH\�LV�SUHVVHG��WKH�C0(18
�ZLOO�EH�GLVSOD\HG�RQ�WRS
RI�WKH�VOLGH�LQ�PHPRU\��<RX�KDYH�WKHVH�RSWLRQV��

2SWLRQV :KDW�\RX�VHH�RQ�WKH�PHQX�

1DPH�RI�SURJUDP 7$66����
9HUVLRQ�DQG�\HDU�RI�SURJ� 9�������

%�:�IRUH��EDFNJURXQG�FRORU &2/25 ��
&XUUHQW�GLVN�GULYH�QXPEHU '5,9( �
5HSHDW�GLVN�RUGHU�\HV�RU�QR 5(3($7 <
0DJQLI\�SULQWLQJ�\HV�RU�QR 0$* 1

7KH�FRPPDQG�EHLQJ
H[HFXWHG��LI�DQ\
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)&71 GHVFULSWLRQ QDPH�RI�NH\

����� DUH�QRW�XVHG
� 1H[W�GLVN�GULYH 1(;7
� 0HQX�RQ�RII 0(18
� 3LFWXUH�RQ�RII 3,&785(
� QRW�XVHG
� *RHV�WR�VWDUW�XS�VFUHHQ 5(6(7
��� DUH�QRW�XVHG
 4XLW�WR�7,�WLWOH�VFUHHQ 48,7

&75/ GHVFULSWLRQ QDPH�RI�NH\

� &KDQJH�%�:�FRORU &2/25
� &KDQJH�5HSHDW 5(3($7
� &KDQJH�=RRP�0DJ =220
� �8S�RU�GRZQ�IOLS 8�'�)/,3
� /HIW�RU�ULJKW�IOLS /�5�)/,3
� 3ULQW�WKH�SLFWXUH &$121
� *R�WR�WKH�VDYH�PHQX 6$9�6&5
����� DUH�QRW�XVHG

7KH� ZRUGV� C5(3($7
�C=220�0$*
� ZLOO� EH� GLVSOD\HG� DW� WKH� ERWWRP� RI� WKH�PHQX�� ZKHQ� WKH� NH\V
C5(3($7
�C=220
�DUH�SUHVVHG��7KHQ�W\SH�C<
�IRU�\HV�DQG�C1
�IRU�QR��7R�H[LW�UHSUHVV�WKH�ILUVW�NH\��$
YHUVLRQ�LV�LQ�WKH�ZRUNV�WKDW�ZLOO�EH�DEOH�WR�]RRP�LQ�RQ�D�SDUW�RI�WKH�SLFWXUH�

:KHQ�WKH�NH\V���)�DUH�SUHVVHG�DQG�WKH�GLVSOD\�DW�WKH�ERWWRP�RI�WKH�PHQX�LV�EODQN��7KHQ�WKH�VFUHHQ�FRORU
ZLOO�FKDQJH�

:KHQ�WKH�NH\�
&2/25
�LV�SUHVVHG��WKH�ZRUGV�C%:�&2/25
�LV�GLVSOD\HG��7KHQ�W\SH�LQ�WKH�IRUH��WKHQ
EDFNJURXQG��7KH�ILUVW�GLJLW�LQ�WKH�PHQX�LV�WKH�IRUH��7R�H[LW�UHSUHVV�WKH�FRORU�NH\��7KH�FRORU�ZLOO�QRW�FKDQJH
XQWLO�HLWKHU�D�FRORU�SLFWXUH�LV�GLVSOD\HG�RU�WKH�SLFWXUH�LV�WRJJOHG�RQ�DQG�RII�ZLWK�WKH�C3,&785(
�NH\�

&RORU�WDEOH�� ��6FUHHQ�FRORU
��%ODFN ��'DUN�%OXH ��&\DQ $�'DUN�<HOORZ '�0DJHQWD
��0HGLXP�*UHHQ ��/LJKW�%OXH ��0HGLXP�5HG %�/LJKW�<HOORZ (�*UD\
��/LJKW�*UHHQ ��'DUN�5HG ��/LJKW�5HG &�'DUN�*UHHQ )�:KLWH

:KHQ�WKH�C3,&785(
�NH\�LV�SUHVVHG��WKH�SLFWXUH�EHLQJ�GLVSOD\HG�ZLOO�HLWKHU�EH�WXUQHG�RII�RU�RQ��:KHQ�WKH
SLFWXUH�LV�WXUQHG�RQ��WKH�FXUUHQW�FRORU�LV�HUDVHG�DQG�WKH�FXUUHQW�%�:�FRORU�LV�XVHG��7KH�SLFWXUH�RII�IHDWXUH
LV�XVHIXO�ZKHQ�WKH�PHQX�LV�KDUG�WR�VHH�GXH�WR�D�VOLGH�LQ�WKH�EDFNJURXQG�

7KH�C5(6(7
�DOORZV�\RX�WR�JR�EDFN�WR�WKH�VWDUW�XS�VFUHHQ��WR�FKDQJH�GLVN�RUGHU��VDYH�ILOHQDPH��SULQW
GHYLFHQDPH��GLVN�GHOD\��WKHQ�UHWXUQV�\RX�EDFN�WR�H[DFWO\�ZKHUH�\RX�ZHUH�LQ�WKH�PHQX�
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,I�WKH�FXUUHQW�GLVN�GULYH�QXPEHU�LV�FKDQJHG�WKHQ�ZKHQ�\RX�H[LW�WKH�PHQX�WKH�VOLGH�VKRZ�ZLOO�VWDUW�DW�WKH
EHJLQQLQJ�RI�WKH�QHZ�GLVN��&WUO���GRHV�DQ�83�RU�'2:1�IOLS��-XVW�SUHVV�LW�DQG�WKH�VOLGH�ZLOO�EH�IOLSSHG�XS�
VLGH�GRZQ��7KLV�ZLOO�WDNH�DERXW�����VHFRQGV�EHIRUH�\RX�VHH�WKH�QHZ�VOLGH�

&WUO���GRHV�D�/()7�RU�5,*+7�IOLS��-XVW�SUHVV�LW�DQG�WKH�VOLGH�ZLOO�EH�PLUURUHG��<RX�ZLOO�VHH�WKH�QHZ�VOLGH
VFUROO�GRZQ�WKH�VFUHHQ�YHU\�IDVW��&WUO���GRHV�D�FRORU�VFUHHQ�GXPS�RI�WKH�GLVSOD\�WR�D�FRORU�SULQWHU�OLNH�WKH
&$121�3-�����$�RU�5DGLR�6KDFN�&*3���������������SULQWHUV��&WUO���GLVSOD\V�WKH�6$9(�VFUHHQ�PHQX�
<RX�ZLOO�WKHQ�KDYH�WKHVH�RSWLRQV��DQ\�RWKHU�NH\�QRW�OLVWHG�ZLOO�UHWXUQ�\RX�WR�WKH�PDLQ�0(18�

2SWLRQV :KDW�\RX�VHH�RQ�WKH�PHQX

1DPH�RI�SURJUDP 7$66����
7,�$57,67 ��$57,67
*5$3+; ��*5$3+;
5XQ�/HQJWK�(QFRGHG��')���� ��5/(

�
�

����DUH�IRU�QHZ�VDYH ��������
IRUPDWV�LQ�D�IXWXUH�YHU� ��������

��������
1DPH�RI�WKH�PHQX�VFUHHQ 6$9(�6&5

7KH�$57,67�RSWLRQ�VDYHV�MXVW�WKH�%ODFN�:KLWH�SDUW�RI�WKH�VOLGH�GLVSOD\HG��LQ�D�IRUPDW�FRPSDWLEOH�ZLWK
WKH�7,�$57,67�SURJUDP��7KH�*5$3+;�RSWLRQ�VDYHV�WKH�VOLGH�GLVSOD\HG��LQ�D�IRUPDW�FRPSDWLEOH�ZLWK�WKH
*5$3+;�SURJUDP�

7KH�5/(�RSWLRQ�VDYHV�WKH�VOLGH�GLVSOD\HG��WR�D�',6�),;����5XQ�/HQJWK�(QFRGHG�IRUPDW�XVHG�D�ORW�WR
WUDQVPLW�RU�VWRUH�SLFWXUHV�EHWZHHQ�RWKHU�FRPSXWHUV��7KLV�RSWLRQ�SURGXFHV�D������WUXH�5/(�ILOH�QRW�OLNH
0$;�5/(��:KHQ�\RX�SUHVV�D�NH\�IURP�����WKH�SKUDVH�6$9,1*�DSSHDUV�RQ�WKH�ERWWRP�RI�WKH�PHQX�WKHQ
DQG�7$66�VDYHV�WKH�VOLGH�RQ�WKH�VFUHHQ��ZLWK�WKH�FXUUHQW�6$9(�ILOHQDPH�HQWHUHG�DW�WKH�VWDUW�XS�VFUHHQ�
$IWHU�WKH�ILOH�LV�VDYHG�LW�ZLOO�DXWR�LQFUHPHQW�WKH�ILOHQDPH�DV�WKH�H[DPSOHV�EHORZ�VKRZ�

6$9(�QDPH QH[W�QDPH�WKDW�ZLOO�EH�XVHG

3,&785( 3,&785*
3,&785* 3,&785+

$= %$
%$ %%

== $$

1RWH��<RX�FDQ�JR�EDFN�WR�WKH�VWDUW�XS�VFUHHQ�DQG�FKDQJH�WKH�6$9(�ILOHQDPH�E\�XVLQJ�WKH�5(6(7�NH\�IURP
WKH�PDLQ�0(18��$OVR�LI�DQ\�HUURUV�KDSSHQ�ZKHQ�VDYLQJ�D�VOLGH��LW�ZLOO�GLVSOD\�,2�(55�\�RU�(5525��MXVW
SUHVV�HQWHU�WR�JR�EDFN�WR�WKH�PDLQ�0(18��,I�LW�LV�D�,2�(55�\�WKHQ�WKH�HUURU�W\SH�LV�OLVWHG�LQ�WKH�7,�8VHU
V

5HIHUHQFH�*XLGH�RQ�SDJH�,,,����WR�,,,�����7KH�ILUVW�GLJLW�;�RI�WKH�,�2�(5525�LV�DOZD\V���LQ�WKH�6$9�6&5
VHFWLRQ�VR�LW�LV�QRW�XVHG�
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5811,1*�,16758&7,216��

7KH�SURJUDP�ZLOO�VWDUW�H[HFXWLQJ�WKH�VOLGHVKRZ��ZKHQ�WKH�PHQX�LV�WXUQ�RII��<RX�KDYH�VRPH�RSWLRQV�ZKHQ
WKH�VOLGHVKRZ�LV�UXQQLQJ�

2SWLRQV��
)&71�� 1H[W�GLVN�GULYH�LQ�RUGHU�
)&71�� %DFN�RQH�SLFWXUH��:KHQ�LW�UHDFKHV�WKH�EHJLQQLQJ�RI�WKH�GLVN��LW�ZLOO�VWDUW�DW�WKH�HQG�RI�WKH

SUHYLRXV�GLVN�LQ�RUGHU��,I�WKHUH�LV�QR�SUHYLRXV�GLVN��WKHQ�LW�ZLOO�VWDUW�DW�WKH�ODVW�GLVN�LQ
RUGHU�

)&71�� 0(18�RQ�RII
)&71�� 5HVHW�WR�EHJLQQLQJ�RI�GLVN�
)&71�� )RUZDUG�RQH�SLFWXUH��FDQFHOV�GHOD\�
&75/�� 8S�RU�GRZQ�IOLS
&75/�� /HIW�RU�ULJKW�IOLS
� 3DXVH�WKH�SLFWXUH�XQWLO�DQRWKHU�NH\�LV�SUHVVHG�

1RWH��<RX�PXVW�KROG�GRZQ�WKH�NH\�XQWLO�LW�WDNHV�HIIHFW�EHFDXVH�WKH�SURJUDP�RQO\�VFDQV�WKH�NH\ERDUG�ZKHQ
QRW�ORDGLQJ�D�SLFWXUH��2Q�WKH�*(1(9(��VLQFH�WKHUH�LV�D�NH\�EXIIHU��WKHUH�VKRXOG�EH�QR�QHHG�WR�KROG�GRZQ
WKH�NH\��,Q�WKH�QH[W�YHU��,�KRSH�WR�KDYH�D�VRIWZDUH�NH\�EXIIHU�LQ�WKH�7$66�SURJUDP��VR�\RX�ZRXOG�QRW�KDYH
WR�KROG�GRZQ�WKH�NH\�XQWLO�LW�WDNHV�HIIHFW�

63(&,$/�,16758&7,216��

%HFDXVH�7$66�UHPHPEHUV�WKH�',6.1$0(�WKH�GLVNHWWHV�PXVW�KDYH�GLIIHUHQW�QDPHV��,I�WKHUH�LV�QR�GLVN
LQ�WKH�GULYH�RU�QR�SLFWXUHV�RQ�WKH�GLVN��WKHQ�7$66�ZLOO�JRWR�WKH�QH[W�GULYH�YHU\�TXLFNO\�

7$66�DXWRPDWLFDOO\�VNLSV�RYHU�DQ\�LQFRPSDWLEOH�ILOHV��%XW�GXH�WR�LWV�SURJUDP�VWUXFWXUH��WKLV�H[DPSOH
ZRXOG�EH�LQ�HUURU�

'LVN�FDWDORJ��
7$5',6B3 $57,67 :RXOG�GLVSOD\�DV�%�:
5,&.�B& $57,67 :RXOG�ORDG�FRORU
5,&.�B+ *5$3+; :RXOG�GLVSOD\
5,&.�B3 $57,67 :RXOG�GLVSOD\�DV�%�:

$V�\RX�FDQ�VHH�WKHUH�FDQ
W�EH�D�FRPSDWLEOH�ILOH�LQ�EHWZHHQ�D�FRORU�C7,�$57,67
�SLFWXUH��$OVR�7$66�ZLOO
ORDG�D�7,�$57,67�%�:�SLFWXUH�ZLWK�IRU�ZLWKRXW�WKH�ILOHQDPH�HQGLQJ�LQ�CB3
��VR�WKLV�LV�DOVR�FRPSDWLEOH
ZLWK�'5$:�1�3/27�SLFWXUHV��
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7$66�ORRNV�DW�WKH�MR\VWLFN�SRUW�IRU�WKH�SHULSKHUDO�OLNH�WKH�C$7$5,��9LGHR�7RXFK�3DG
�ZKLFK�,�OLNH�WR�FDOO
WKH�C7+(�5$7
��7KLV�LV�D�GHYLFH�ZLWK����NH\V�RQ�LW�WKDW�KDV�IXOO�FRQWURO�RYHU�7$66�SURJUDP�MXVW�OLNH�WKH
NH\ERDUG��6R�ZLWK�RQH�RI�WKHVH�\RX�FRXOG�FRQWURO�WKH�VOLGHVKRZ�IURP�D�UHPRWH�ORFDWLRQ�

7KH�SODQV�IRU�FRQYHUWLQJ�DQ�$7$5,��9LGHR�7RXFK�3DG�ZKLFK�LV�QRUPDOO\�VROG�ZLWK�WKH�67$5$,'(5�JDPH
IRU�WKH�$7$5,������PDFKLQH��WR�ZRUN�RQ�WKH�7,���*(1(9(�-R\VWLFN�SRUWV�IROORZ�WKH�7$66�����GRFV�DQG
DOVR�D�OD\RXW�RI�WKH�NH\V�IRU�WKH�7$66�����SURJUDP�RQ�WKH�973�

3KRQH�����������������YRLFH
���������������7,�72:(5�%%6

7KH�%%6�WKDW�,�UXQ�LV����KRXUV������������1���EDXG�DQG�LV�IRU�DQ\�7,�RU�*(1(9(�XVHU��,�DP�DOVR
FXUUHQWO\�WKH�OLEUDULDQ�RI�WKH�ORFDO��7��8*�

$WDUL��9LGHR�7RXFK�3DG�&RQYHUVLRQ 9��������23$ E\�*DU\�%RZVHU

,16758&7,216��

���8QVFUHZ�WKH�FDVH�RI�WKH�9LGHR�7RXFK�3DG��WKHQ�UHPRYH�WKH�ERWWRP�SDUW�RI�WKH�FDVH��WKHQ�UHPRYH�WKH
ERDUG�IURP�WKH�FDVH�

���8QSOXJ�DOO�WKH�ZLUHV�IURP�WKH�ERDUG�WKHQ�SOXJ�WKHP�EDFN�LQ�WKLV�RUGHU�

+----------+-------------+--------------------------------------------------+
| COLOR OF | MARKINGS ON |                                                    
| THE WIRE | THE BOARD   | COMMENTS                                           
+----------+-------------+--------------------------------------------------+
| GREEN    | ORN         |                                                    
| WHITE    | RED         |                                                    
|          | BLU         | Left unconnected                                   
| ORANGE   | BRN         |                                                    
|          | VIO         | Left unconnected                                   
| VIOLET   | GN          |>>>>>> These two wires for the GENEVE must be       
| YELLOW   | YEL         |                                                    
| RED      | WHT         |>>>>>> reversed, VIOLET to WHT and RED to GN.       
| BLUE     |             | Not used leave unconnected                         
| BROWN    |             | Not used leave unconnected                         
+----------+-------------+--------------------------------------------------+

���5HPRYH�WKH�WZR�UHVLVWRUV�DQG�VROGHU�WZR�GLRGHV���1���������5DGLR�6KDFN�&DW��������������ZKHUH�WKH
UHVLVWRUV�ZHUH��:KHQ�ORRNLQJ�IURP�WKH�WRS�VLGH�RI�WKH�ERDUG��QR�SULQWHG�FLUFXLW��ZLWK�WKH�OHIW�PRVW�ZLUH
EHLQJ�JUHHQ��ERWK�GLRGHV�PXVW�KDYH�WKH�RUDQJH�SDUW�RQ�WKH�OHIW�

���6ROGHU�D�VKRUW�SLHFH�RI�ZLUH�EHWZHHQ�WKH�WZR�FRQQHFWLRQV�RQ�WKH�ERDUG�WKDW�ZHUH�OHIW�XQFRQQHFWHG��%/8
	�9,2��
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���1RZ�SXW�WKH�ERDUG�EDFN�LQ�WKH�WRS�SDUW�RI�WKH�FDVH�ZLWK�WKH�SULQWHG�FLUFXLW�IDFLQJ�WR�WKH�UXEEHU�NH\V�
$QG�FORVH�XS�WKH�FDVH�

���1RZ�W\SH�DQG�UXQ�WKLV�VPDOO�;%�'HPR�VXE�SURJUDP��7KH�YDOXHV�UHWXUQHG�IURP�WKH�VXE�SURJUDP�DUH
DV�IROORZV�

+--+--+--+
|1 |2 |3 |
+--+--+--+
|4 |5 |6 |
+--+--+--+
|7 |8 |9 |
+--+--+--+
|10|20|30|
+--+--+--+

,I�\RX�KROG�GRZQ�RQH�RI�WKH�ERWWRP�URZ�RI�NH\V������������DQG�SUHVV�RQH�RI�WKH���WR���NH\V�WKH�YDOXHV�ZLOO
EH�DGGHG�VR�\RX�FDQ�KDYH�YDOXHV�IURP���WR�����7KH�ERWWRP�URZ�RI�NH\V�ZRUNV�OLNH�VKLIW�NH\V�VR�\RX�FDQ
KDYH�IRXU�GLIIHUHQW�YDOXHV�IRU�HDFK�RI�WKH�WRS�NH\V���WR����=HUR�LV�UHWXUQHG�ZKHQ�WKHUH�LV�QR�NH\�SUHVVHG�RU
ZKHQ�WKHUH�LV�QR�QHZ�NH\�SUHVVHG�

6DPSOH�7HVWHU�IRU�WKH�973�LQ�([WHQGHG�%$6,&�

1 CALL CLEAR
2 CALL VTP(K):: PRINT K :: GOTO 2
32000 SUB VTP(K)
32001 CALL JOYST(1,A,B):: CALL JOYST(2,C,D):: CALL KEY(1,E,X):: CALL KEY(2,F,K):
: K=A+C :: K=ABS((A+B)/4+(C+D)/2)-3*(K>0)-6*(K<0)+(F*2+E+3)/1.9 :: IF K<>G THEN
G=K ELSE K=0
32002 SUBEND
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6LQFH�WKH�973�XQLW�SOXJV�LQWR�WKH�-R\VWLFN�SRUW��WKH�$OSKD�/RFN�ZLOO�KDYH�WR�EH�XS�IRU�IXOO�RSHUDWLRQ�RI
WKH�973�XQLW�LQ�DQ\�SURJUDP��973�NH\ERDUG�OD\RXW�IRU�WKH�7$66�SURJUDP��

+---------+---------+---------+
|B/W COLOR|REPEAT   |ZOOM/MAG | CTRL
|         |         |         | FCTN
| 1     A | 2     B | 3     C | normal / SHIFT
+---------+---------+---------+
|U/D FLIP |L/R FLIP |CANON    | CTRL
|NEXT DSK |MENU     |PICTURE  | FCTN
| 4     D | 5     E | 6     F | normal / SHIFT
+---------+---------+---------+
|SAVE SCR |         |         | CTRL
|BACK     |REDO     |FORWARD  | FCTN
| 7   Yes |8        | 9    No | normal / SHIFT
+---------+---------+---------+
|  SHIFT  |  CTRL   |  FCTN   |
|         |         |         |
|         |   0     |         |
+---------+---------+---------+
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Disk 103. GEE

9HUVLRQ����� $XWKRU�
5HTXLUHV��($ /DQJXDJH��$VVHPEO\ 8SGDWHG�

$�JUDSKLFV�SURJUDPPLQJ�ODQJXDJH��QRW�*3/���RXW�RI�$XVWUDOLD��$OORZV�FUHDWLRQ�RI�%$6,&�SURJUDPV�WKDW
FDQ�GR�IXOO�ELWPDS�JUDSKLFV��+DV�FDSDELOLW\�WR�ORDG�DQG�VDYH�7,�$UWLVW�VFUHHQV��DQG�KDV�VRPH�DQLPDWLRQ
HIIHFWV��1HDW�SURJUDP�IRU�DQ\RQH�LQWR�%$6,&�SURJUDPPLQJ�DQG�RU�JUDSKLFV�

dskdir. v2.0. 12-dec-96
Disk name               = GEE      
Sectors total           = 360
Sectors used            = 152
Sectors available       = 206
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 ARTICLE       8 DIS/VAR 80   >022 007
002 >003 CLOCK         5 DIS/VAR 80   >029 004
003 >004 CURSOR        4 DIS/VAR 80   >02d 003
004 >00e CURVES        4 DIS/VAR 80   >0a1 003
005 >00f FOURIER       4 DIS/VAR 80   >0a4 003
006 >005 G-DOC1       46 DIS/VAR 80   >030 045
007 >006 G-DOC2       12 DIS/VAR 80   >05d 011
008 >007 GEE          33 PROGRAM      >068 032
009 >008 GEF          10 PROGRAM      >088 009
010 >009 GLOAD         3 DIS/VAR 80   >091 002
011 >00a GLOAD1        7 DIS/VAR 80   >093 006
012 >00b HELLO         2 DIS/VAR 80   >099 001
013 >00c LOAD          7 PROGRAM      >09a 006
014 >00d PRINTDOC      2 DIS/VAR 80   >0a0 001
015 >010 SPHERES       5 DIS/VAR 80   >0a7 004
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Disk 103. Contents of file ARTICLE

*�³�7+(�*5$3+,&6�/$1*8$*(
IURP�$GHODLGH�6RXWK�$XVWUDOLD

%RE�:DUUHQ

*�FDQ�VWDQG�IRU�PDQ\�WKLQJV�LQFOXGLQJ�*5$3+,&6��*5($7��DQG�*22'�)81��7KH�JUDSKLFV�ODQJXDJH
*�LV�DOO�RI�WKHVH�WKLQJV��,W�ZDV�GHYHORSHG�E\�*HQH�.UDZF]\N��RQH�RI�WKH�RULJLQDO�PHPEHUV�RI�$7,&&��DQG
KH�KDV�PDGH�LW�DYDLODEOH�WR�WKH�&OXE��,W�ZDV�ZULWWHQ�LQ�$VVHPEO\�/DQJXDJH��DQG�VR�UHTXLUHV�D�GLVF�DQG
PHPRU\�H[SDQVLRQ�WR�UXQ�

*�LV�D�SRZHUIXO�JUDSKLFV�ODQJXDJH�ZLWK�VLPSOH�FRPPDQGV��ZKLFK�PDNHV�LW�LGHDO�IRU�FKLOGUHQ��EXW�LW�LV�DOVR
VRSKLVWLFDWHG�HQRXJK�WR�SURYLGH�D�FKDOOHQJH�IRU�DGXOWV��8QOLNH�7,�$57,67��ZKLFK�RQO\�SURGXFHV�VWLOO
SLFWXUHV��*�DOORZV�D�IRUP�RI�DQLPDWLRQ��DQG�FDQ�UDSLGO\�FKDQJH�VFUHHQV��$�VFUHHQ�FDQ�EH�6725(G�DW�DQ\
WLPH��D�QHZ�VFUHHQ�GUDZQ��DQG�WKHQ�WKH�ROG�VFUHHQ�5(6725(G�ZKHQ�UHTXLUHG��$�VFUHHQ�FDQ�DOVR�EH
6$9(G�WR�RU�/2$'HG�IURP�D�GLVN�ZKHQ�QHHGHG�

,�KDYH�HGLWHG�*HQH
V�LQVWUXFWLRQV�DQG�FRPPDQGV�WR�SURGXFH�D�EHJLQQHUV�YHUVLRQ�RI�*�ZKLFK�HYHU\RQH�FDQ
XVH�� 'HWDLOV� RI� WKLV� YHUVLRQ� DUH� JLYHQ� EHORZ�� *HQH� DOVR� LQFOXGHG� VRPH� FRPPDQGV� ZKLFK� DOORZ� DQ
H[SHULHQFHG�$VVHPEO\�/DQJXDJH�SURJUDPPHU�WR�H[HFXWH�$VVHPEO\�URXWLQHV��LQFOXGLQJ�VSULWHV�,�WKLQN��
:KHQ�,�KDYH�VRUWHG�WKHVH�RXW�DQG�ZULWWHQ�LQVWUXFWLRQV�IRU�WKHLU�XVH��,�ZLOO�SUHVHQW�DQ�$'9$1&('�*�

,�KRSH�WKHUH�ZLOO�EH�VXIILFLHQW�LQWHUHVW�IRU�D�UHJXODU�FROXPQ�LQ�RXU�EXOOHWLQ�WR�EH�GHYRWHG�WR�*��ERWK�WR
DQVZHU�TXHULHV�DQG�WR�H[FKDQJH�SURJUDPLQJ�LGHDV�
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Disk 103. Contents of file CLOCK

:START
 BGND 11 SCREEN 3 COLOR 13 SIZE 1 PRINT 60 0 "THE TIME
SIZE 0
BGND 15 5376 780
 COLOR 14 BOX 15 30 50 120
 FILL 20 40
 COLOR 8 PRINT 15 155 "PRESS FCTN BACK TO GO TO MENU.
 COLOR 1 PRINT 105 30 "ANALOG
COLOR 10 PRINT 20 175 "DIGITAL
 COLOR 15
 PRINT 120 46 "12" PRINT 124 138 "6"   PRINT 80 94 "9" PRINT 170 94 "3"
 P=32 LET L=360/60 T=360/12
 ARC 128 96 52 52 0 361
 TRACE 4 BCOLOR 1
 FOR I=0 TO 32 STEP 1 ARC 128 96 I I 0 361 NEXT I
 TRACE 1
 COLOR 12 FOR I=0 TO 40 STEP 1 ARC 128 96 I I 0 361 NEXT I
 SIZE 1 COLOR 12 PRINT 115 170 ":"
:HERE TRACE 2
 FOR Y=270 TO 360+270 STEP T
 ANGLE Y SET 128 96 DRAW 20
 G=Y-270/30
 COLOR 4 PRINT 100 170 G
FOR I=270 TO 360+270 STEP L
COLOR 12 SET 128 96
ANGLE I
DRAW P
J=I-270/L
COLOR 6 PRINT 130 170 J
 FOR C=0 TO 10 STEP 1 NEXT C
COLOR 12 SET 128 96 DRAW P
COLOR 7 PRINT 130 170 J
NEXT I
COLOR 12 ANGLE Y SET 128 96 DRAW 20
PRINT 100 170 G
COLOR 12
NEXT Y
CLS GOTO :START
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Disk 103. Contents of file  CURSOR

 SET 0 91 DRAW 255 ANGLE 90 SET 125 0 DRAW 191
 TRACE 1 X=100 Y=X
 SIZE 1 FORMAT 7
 PRINT 10 170 "PRESS AN ARROW KEY
 SIZE 0
 PRINT 5 0 "X=
 PRINT 5 10 "Y=
 O=X P=Y
:HERE DISPLAY 21 0 X-125 DISPLAY 21 10 Y-91
:HERE1
 KEY$ A
 IF A=68  THEN X=X+1 GOSUB :DRAW GOTO :DRAW1
 IF A=83 THEN X=X-1 GOSUB :DRAW GOTO :DRAW1
 IF A=69 THEN Y=Y-1 GOSUB :DRAW GOTO :DRAW1
 IF A=88 THEN Y=Y+1 GOSUB :DRAW GOTO :DRAW1
 GOTO :HERE1
:DRAW SET T R T=X R=Y PRINT 21 0 0-125 PRINT 21 10 P-91 O=X P=Y
 RETURN
:DRAW1 SET X Y
 GOTO :HERE
 STOP
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Disk 103. Contents of file CURVES

REM CURVE PLOTTER
REM PLOTS SEVERAL SIN & COS CURVES
REM AND THE RESULTANT CURVE
REM JAMES N. STRICHERZ
REM 16 JUNE 1988
LET Z=90
LET F=2
LET G=4
LET H=7
LET J=8
LET K=10
FOR I=1 TO 1275 STEP 1
    LET A=Z
    LET B=Z
    LET C=Z
    LET D=Z
    SIN I A
    COS I B
    LET X=I/5
    LET Y=95+A
    COLOR F
    SET X Y TO X Y
    LET Y=95+B
    COLOR G
    SET X Y TO X Y
    LET Q=180+I
    COS Q C
    LET Y=95+C
    COLOR H
    SET X Y TO X Y
    SIN Q D
    LET Y=95+D
    COLOR J
    SET X Y TO X Y
    LET E=A+B+C+D
    LET Y=95+E
    COLOR K
    SET X Y TO X Y
NEXT I
:GO GOTO :GO
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REM EXAMPLE OF GENERAL FOURIER SERIES
REM Y=A0 + A(N)*COS(N*PI*X/L) + B(N)*
REM SIN(N*PI*X/L)
REM WHERE D=A(N); E=B(N); P=PI; L=L;
REM N=N; Q=A0; B,C ARE THE SIN AND COS
REM RESULTS; A IS THE COS/SIN ARGUMENT
REM JAMES N. STRICHERZ
REM 26 JUNE 1988
COLOR 7
LET D=1
LET E=2
LET P=360
LET N=4
LET L=2*P
LET Q=15
LET Z=50
REM Z MULTIPLICATION FACTOR IN SIN/COS
FOR I=0 TO 1275 STEP 1
REM 1275/5=255 WIDTH OF SCREEN
     LET B=Z
     LET C=Z
     LET X=I/5
     LET A=N*P*X/L
     SIN A B
     COS A C
     LET Y=-Q+B*D+C*E+45
     SET X Y
NEXT I
:GO GOTO :GO
STOP
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Disk 103. Contents of file G-DOC1

*�WKH�KLJK�UHV�ODQJXDJH

IURP�$GHODLGH�6RXWK�$XVWUDOLD

/2$',1*�$1'�23(5$7,1*�*

�7R�ORDG�*�IURP�(�$�VHOHFW�RSWLRQ���IURP�WKH�(�$�PHQX�WKHQ�W\SH�LQ

DSK1.GEE

DQG�SUHVV�ENTER

7KH�SURJUDP�ZLOO�ORDG�DQG�WKHQ�SXW�\RX�LQWR�WKH�PHQX�PRGH�OLNH�VR�

*�WKH�KL�UHV�ODQJXDJH
�/�RDG��6�DYH��,�QLW��(�GLW��5�XQ�

�3UHVVLQJ�WKH�NH\V�LQ�SDUHQWKHVLV�ZLOO�SXW�\RX�LQWR�WKDW�PRGH�

�/�RDG

([SHFWV�DQ�LQSXW�WR�EH�W\SHG�LQ�H�J��'6.��6$03/(�ZLOO�ORDG�WKH�ILOH��6$03/(��LQWR�PHPRU\��,I�\RX�ORDG
DQRWKHU�ILOH�WKH�ROG�ILOH�ZLOO�EH�ORVW��,I�WKH�ORDG�LV�VXFFHVVIXO�WKHQ�WKH�SURJUDP�ZLOO�EH�WRNHQLVHG�DQG�WKHQ
UXQ�

�6�DYH

:LOO�VDYH�WKH�ILOH�LQ�PHPRU\��H�J��'6.��6$03/(�ZLOO�VDYH�ZKDW�HYHU�LV�LQ�PHPRU\�WR�WKH�GLVN�GULYH��,I
WKHUH�LV�QRWKLQJ�LQ�PHPRU\�WKHQ�LW�ZLOO�VDYH�D�EODQN�OLQH�WR�WKH�GLVN�GULYH��<RX�FDQ�DOVR�VDYH�WR�D�SULQWHU
RU�RWKHU�SHULSKHUDO�E\�W\SLQJ�LQ�WKH�UHTXLUHPHQWV�H�J��73�ZLOO�VDYH�WKH�ILOH�WR�WKH�WKHUPDO�SULQWHU�

�,�QLW

7KLV�ZLOO�FOHDU�PHPRU\�SRLQWHUV�DQG�UHVWDUW�WKH�SURJUDP��7KLV�LV�VLPLODU�WR�D�FROG�VWDUW�DQG�WKH�SURJUDP
ZLOO�WU\�WR�DXWR�ERRW�D�ILOH�FDOOHG�*/2$'�
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�(�GLW

:LOO�SXW�\RX�LQWR�WKH�(',725��7KH�NH\�SUHVVHV�DUH�WKH�VDPH�DV�WKH�RQHV�7,�XVHV��7KH�FXUVRU�NH\V�PRYH
WKH�FXUVRU�RQ�WKH�VFUHHQ�OLNH�LQ�7,�:ULWHU��7KH�PDLQ�GLIIHUHQFH�LV�WKDW�WKLV�HGLWRU�GRHV�QRW�ZLQGRZ�LWV
VFUHHQ��LQVWHDG�WKH����FROXPQV�DUH�LQ���URZV�RI����

7R�GHOHWH�D�OLQH�SUHVV )&71��
7R�LQVHUW�D�OLQH�SUHVV )&71��
7R�VFUROO�WKH�VFUHHQ�XS�SUHVV )&71��
7R�VFUROO�WKH�VFUHHQ�GRZQ�SUHVV )&71��
7R�GHOHWH�D�FKDUDFWHU�SUHVV )&71��
7R�LQVHUW�D�FKDUDFWHU�SUHVV )&71��
7R�JR�EDFN�WR�WKH�PHQX�SUHVV )&71��
7R�UXQ�WKH�ILOH�LQ�PHPRU\�SUHVV )&71��

�5�XQ

6DPH�DV�LQ�%$6,&�

1RZ�D�IHZ�VLPSOH�SURJUDPV�WR�JHW�\RXU�IHHW�ZHW��DQ\WKLQJ�LQ�SDUHQWKHVHV�LV�WKH�NH\�SUHVV�\RX�KDYH�WR�GR�
)URP�WKH�PHQX�PRGH�ZLWK�WKH�RULJLQDO�GLVN�LQ�GULYH�RQH�\RX�SUHVV��/��WR�ORDG�D�ILOH�

7\SH�LQ

DSK1.GLOAD�ENTER

,I�WKHUH�DUH�QR�HUURUV�ZLWK�\RXU�V\VWHP�WKHQ�WKH�ILOH�VKRXOG�EH�ORDGHG�LQWR�PHPRU\��:KHQ�WKH�ILOH�KDV
ORDGHG�SUHVV��5��RU�)&71���DQG�D�VPDOO�GHPRQVWUDWLRQ�ZLOO�VWDUW��7R�VWRS�WKH�GHPR�SUHVV�DQG�KROG�)&71
��WKLV�ZLOO�WDNH�\RX�EDFN�WR�WKH�PHQX��7R�ORRN�DW�WKH�GHPR�SUHVV��(��WR�HQWHU�WKH�HGLWRU�

$OO�FRPPDQGV�ZLOO�EH�W\SHG�LQ�XSSHUFDVH�RQ�WKH�OHIW�VLGH�RI�WKH�VFUHHQ��$�VPDOO�H[DPSOH�ZLOO�EH�VKRZQ�ILUVW
DQG�WKHQ�H[SODQDWLRQV�

6(7�������72��������

7KLV�ZLOO�GUDZ�D�OLQH�VWDUWLQJ�DW�ORFDWLRQ����DFURVV�DQG����GRZQ�DV�WKH�VWDUWLQJ�SRLQW��7KH�OLQH�ZLOO�WKHQ
EH�SORWWHG�WR�SRVLWLRQ�����DFURVV�DQG�����GRZQ��$OO�FRRUGLQDWHV�DUH�JLYHQ�DV�[�\��WKH�[�LV�FROXPQV�DQG�WKH
\�LV�URZV��7KH�YDOXH�RI�[�FDQ�EH�IURP���WR������DQG�WKH�YDOXH�RI�\�LV���WR������1RWLFH�DOVR�WKHUH�DUH�QR
FRPPDV�RU�SDUHQWKHVHV�LQ�WKLV�ODQJXDJH�WR�VHSDUDWH�YDULDEOHV�RU�FRPPDQGV��7KH�VHSDUDWRU�LV�D�VSDFH��WKH
VDPH�DV�LQ�)257+��
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6(7�������72��������
6723

7KLV�ZLOO�SXW�D�OLQH�RQ�WKH�VFUHHQ�DQG�WKHQ�LW�ZLOO�MXVW�VWRS��:KHQ�\RX�SUHVV�D�NH\�\RX�ZLOO�EH�WDNHQ�EDFN
WR�WKH�FRPPDQG�PRGH��7KH�DFWXDO�FRPPDQG�6(7�SXWV�D�GRW�RQ�WKH�VFUHHQ�DQG�WKHQ�FRPPDQG�72�GUDZV
WKH�OLQH�IURP�WKH�ROG�SRVLWLRQ�WR�WKH�QHZ�FRRUGLQDWH��7KLV�DOORZV�\RX�WR�KDYH�DV�PDQ\�72
V�DV�\RX�OLNH�WR
GUDZ�VKDSHV��6R�WKH�FRPPDQG�72�DOO�ZD\V�GUDZV�IURP�WKH�ODVW�SORWWHG�SRLQW�WR�WKH�QHZ�RQH��,I�\RX�MXVW
ZDQW�WR�SXW�D�GRW�RQ�WKH�VFUHHQ�\RX�ZRXOG�XVH

6(7��������

9$5,$%/(6

9DULDEOHV�DUH�WKH�VLQJOH�OHWWHUV�RI�WKH�DOSKDEHW�

&2167$176

&RQVWDQWV�FDQ�EH�LQWHJHU�GHFLPDO�RU�KH[�

$55$<6

2QH�DUUD\�LV�DOORZHG�##�D��H�J��##�����

/(7

DVVLJQV�D�YDULDEOH�D�YDOXH�H�J�/(7�$ ���JLYHV�$�WKH�YDOXH�RI�����/(7�$ ��������&%�ZLOO�JLYH�$�WKH
YDOXH�RI�WKH�FDOFXODWLRQ��WKH�YDOXH�LV�ZRUNHG�RXW�OHIW�WR�ULJKW�DQG�WKHUH�LV�QR�SUHFHGHQFH�DPRQJ�WKH
PDWKHPDWLFDO�RSHUDWRUV�DV�WKHUH�LV�LQ�%$6,&��$OVR�\RX�FDQ
W�XVH�SDUHQWKHVHV�WR�FKDQJH�WKH�ZD\�\RX�ZDQW
WKH�SURJUDP�WR�FDOFXODWH�WKH�YDOXH�

$V�LQ�%$6,&�WKH�/(7�FRPPDQG�LV�RSWLRQDO��EXW�LI�\RX�ZDQW�VSHHG�XVH�LW��DV�/(7�TXLFNHQV�WKH�DFWXDO�WLPH
IRU�SURFHVVLQJ��:LWKRXW�/(7�WKHUH�LV�D�ORW�RI�FKHFNLQJ�

&/6

&OHDUV�WKH�JUDSKLF�VFUHHQ��7KH�VFUHHQ�LV�QRW�VDYHG�DQG�VR�RQFH�WKLV�LV�GRQH�WKHUH�\RX�ZRXOG�KDYH�WR�GHVLJQ
WKLV�VFUHHQ�DJDLQ�

�*272��/$%(/

'RHV�D�EUDQFK�WR�WKH�ODEHO�LQ�WKH�ILOH�H�J�

�6$0�*272��6$0
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7KLV�LV�WKH�VDPH�DV�%$6,&�����*272�����$OO�ODEHOV�PXVW�EH�SUHFHGHG�ZLWK�WKH�FRORQ�DQG�PXVW�QRW�EH
PRUH�WKHQ���FKDUDFWHUV�LQ�OHQJWK����FRXQWLQJ�WKH�FRORQ��$OVR�WKH�ODEHO�PXVW�EH�WKH�ILUVW�ZRUG�RQ�D�OLQH
RWKHUZLVH�WKH�VHDUFK�URXWLQH�ZLOO�QRW�ILQG�\RXU�ODEHO��,I�\RX�SXW�D�VSDFH�LQ�IURQW�RI�WKH�ODEHO�WKH�ZRUG�ZLOO
DOVR�EH�PLVVHG�

*268%��/$%(/

6DPH� DV� *272� H[FHSW� D� UHWXUQ� LV� VWRUHG� VR� \RX� FDQ� GR� VXEURXWLQHV�� 7KHUH� DUH� RQO\� ��� OHYHOV� RI
VXEURXWLQHV�DOORZHG�LQ�*�

5(7851

5HWXUQV�IURP�D�*268%�VDPH�DV�LQ�%$6,&�

5(0

$V�LQ�%$6,&�LW�DOORZV�\RX�WR�W\SH�LQ�UHPDUNV�LQ�WKH�SURJUDP��:KHQ�WKH�LQWHUSUHWHU�FRPHV�WR�D�5(0
VWDWHPHQW�LW�DXWRPDWLFDOO\�JRHV�WR�WKH�QH[W�OLQH��$GGLWLRQDOO\��WKH�SURJUDP�GRHV�QRW�DOWHU�\RXU�ILOH�LQ�DQ\
ZD\�VR�DQ\�H[WUD�VSDFHV�\RX�W\SH�LQ�DUH�OHIW�WKHUH�

&2/25�F

&KDQJHV�WKH�IRUHJURXQG�SHQ�FRORU�WR�D�QHZ�YDOXH��7KH�YDOXH�LV�IURP���WR�����$Q\�YDOXH�ODUJHU�WKHQ�WKLV
LV�WUXQFDWHG�

%&2/25�F

6DPH�DV�&2/25�EXW�FKDQJHV�WKH�EDFNJURXQG�FRORU��'HIDXOW�LV�FOHDU��6HHPV�RQO\�WR�EH�XVHG�LQ�75$&(���

6&5((1�F

$OWHUV�WKH�FRORU�RI�WKH�VFUHHQ�WR�WKH�YDOXH�RI�F��ZKLFK�FDQ�EH�IURP���WR����

%2;�[�\�D�E

'UDZV�D�ER[�RQ�WKH�VFUHHQ�ZKRVH�WRS�OHIW�KDQG�FRUQHU�LV�[�\��7KH�ER[�LV��D��DPRXQW�ZLGH�DQG��E��DPRXQW
WDOO��H�J��%2;���������������SXWV�D�ER[�RQ�WKH�VFUHHQ�ZKLFK�LV����SL[HOV�ZLGH�DQG����SL[HOV�WDOO�

)25�1(;7�67(3

6DPH�DV�LQ�%$6,&��EXW�RQO\����OHYHOV�RI�QHVWLQJ�DOORZHG��)25�, ��72������1(;7�,�IRU�D�GHOD\�
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$1*/(

6HWV�D�QHZ�DQJOH�IRU�WKH�'5$:�FRPPDQG�FDQ�EH�EHWZHHQ���WR�����GHJUHHV�2WKHU�QXPEHUV�FDQ�EH�XVHG
EXW�LI�ODUJHU�YDOXHV�DUH�XVHG�WKH\�DUH�MXVW�FXW�GRZQ��$OVR�ODUJHU�QXPEHUV�PD\�VORZ�GRZQ�H[HFXWLRQ�WLPH�

$1*/(�����VHWV�WKH�DQJOH�WR�����GHJUHHV

'5$:

'UDZV�D�OLQH�IURP�ODVW�SRLQW�SORWWHG�DW�WKH�DQJOH�VSHFLILHG�LQ�WKH�DQJOH�FRPPDQG�

,)�7+(1

6LPLODU�WR�%$6,&�,)�H[SUHVVLRQ��,I�WUXH�WKHQ�GR�UHVW�RI�OLQH��HOVH�JR�WR�QH[W�OLQH��<RX�FDQ�QRW�GR�WKLV�WKRXJK
,)�$ ���7+(1��/$%(/�LV�QRW�FRUUHFW��\RX�PXVW�GR�WKLV�LQVWHDG�,)�$ ���7+(1�*272��/$%(/

/2$'6

/RDGV�D�ELW�PDS�VFUHHQ�IURP�GLVN�VDPH�DV�*UDSK[�GRHV��/2$'6�'6.��6$03/(�ORDGV�D�VFUHHQ�

6$9(6

6DYHV�D�VFUHHQ�WR�GLVN�*UDSK[�IRUPDW�

/2$'

/RDG�D�QHZ�ILOH�LQWR�PHPRU\�DQG�UXQ�LW�

.(<�

.(<��$�SXWV�NH\�SUHVV�LQ�YDULDEOH�$��1R�NH\�HTXDOV�����

)250$7

6HWV�XS�GLVWDQFH�EHWZHHQ�FKDUDFWHUV�IRU�XVH�LQ�WKH�SULQW�VWDWHPHQW��7KH�QRUPDO�GLVWDQFH�LV���DQG�LQ�WKH
���FROXPQ�PRGH�LV��

)*1'

6HWV�WKH�IRUHJURXQG�FRORU�)*1'���VHWV�WKH�IJQG�FRORU�RI�$//��21��SL[HOV�WR����UHG��)*1'���������VHWV�WKH
�21��SL[HOV�IURP���WR�����WR�UHG
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%*1'

6HWV�WKH�EDFNJURXQG�FRORU�6DPH�UXOHV�DV�)*1'�EXW�ZRUNV�RQ�WKH�EDFNJURXQG�

75$&(�D

&KDQJHV�WKH�GUDZLQJ�PRGH�RI�WKH�SHQ�

75$&(���GHOHWH� )URP�QRZ�RQ�DOO�SHQ�FRPPDQGV�ZLOO�HUDVH�
75$&(���GUDZ� 7KLV� LV� WKH� GHIDXOW� DOO� SHQ� FRPPDQGV� QRZ� WR� WKH� REYLRXV�DQG�DOORZ

GUDZLQJ�
75$&(���LQYHUW� $OO�SL[HOV�WKDW�DUH�RQ�DUH�QRZ�WXUQHG�RII�DQG�DOO�SL[HOV�WKDW�DUH�RII�DUH

WXUQHG�RQ��$�YHU\�XVHIXO�PRGH�
75$&(����VSHFLDO�FRORU�PRGH��ZLOO�QRW�DOWHU�DQ\�SL[HOV�EXW�ZLOO�MXVW�DOWHU�WKH�IRUHJURXQG�FRORU�RI
WKH�SL[HOV��WKLV�ZLOO�RQO\�EH�QRWLFHG�LI�\RX�KDYH�D�SL[HO�RQ�
75$&(����VSHFLDO�FRORU�PRGH��7KLV�PRGH�ZLOO�VKRZ�XS�VWUDLJKW�DZD\�DV�\RX�GR�QRW�GUDZ�ZLWK
SL[HOV�EXW�ZLWK�EDFNJURXQG�FRORUV��7KH�EDFNJURXQG�FRORU�KDV�KDG�WR�KDYH�EHHQ�VHW�XS�DOUHDG\�ZLWK
WKH�%&2/25�FRPPDQG��QRZ�DOO�GUDZLQJ�ZLOO�EH���SL[HOV�ZLGH�E\���SL[HO�WDOO��$�VWUDQJH�PRGH�EXW
XVHIXO�IRU�VRPH�W\SHV�RI�ZRUN��SDUWLFXODUO\�IRU�FOHDULQJ�EDFNJURXQGV�

),//�[�\

)LOOV�LQ�D�DUHD�RQ�WKH�VFUHHQ��WKLV�LV�QRW�D�YHU\�H[DFW�W\SH�RI�ILOO�EXW�LW�PD\�GR�WKH�MRE��,W�PLJKW�KDYH�WR�EH
XVHG� D� IHZ� WLPHV� KRZHYHU� WR� ILOO� LQ� DZNZDUG� VKDSHG� SRO\JRQV� �� <RX�PD\� KDYH� SUREOHPV�ZLWK� WKLV
FRPPDQG�

35,17�[�\�D�RU
35,17�;�<��6.)).�

3ULQWV�RQ�WKH�VFUHHQ�DW�ORFDWLRQ�[�\�WKH�YDOXH�RI�D�ZKLFK�FDQ�EH�D�YDULDEOH�RU�D�QXPEHU��<RX�FDQ�KDYH�DV
PDQ\�YDULDEOHV�DV�\RX�OLNH�LQ�RQH�SULQW�VWDWHPHQW��H�J��35,17�������$�%�&�'�����SULQWV�RQ�WKH�VFUHHQ�WKH
YDOXH�RI�D�E�F�G�DQG�WKH�QXPEHU������,I�\RX�SXW�D�TXRWH�DIWHU�WKH�FRRUGLQDWHV�WKHQ�WKH�FKDUDFWHUV�DIWHU�WKH
TXRWHV�DUH�GLVSOD\HG�RQ�WKH�VFUHHQ��7KH�VWULQJ�RI�FKDUDFWHUV�FDQ�EH�WHUPLQDWHG�E\�D�TXRWH�RU�E\�OHDYLQJ
WKH�UHVW�RI�WKH�OLQH�EODQN�

51'

*LYHV�D�UDQGRP�QXPEHU

51'���� $�JHQHUDWHV�D�UDQGRP�QXPEHU�EHWZHHQ���DQG�����DQG�SXWV�LW�LQ�$
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6,=(

$OWHUV�WKH�VL]H�RI�WKH�FKDUDFWHUV�LQ�WKH�SULQW�VWDWHPHQW�

6,=(�D DOWHUV�WKH�VL]H�RI�WKH�FKDUDFWHUV�LQ�WKH�SULQW�PRGH��
6,=(�� GHIDXOW�VDPH�VL]H�DV�QRUPDO�
6,=(�� GRXEOH�VL]H�FKDUDFWHUV�WKHVH�DUH�WKH�RQO\�WZR�VL]HV�DYDLODEOH�DW�WKH�SUHVHQW�WLPH�

3$77(51

$OWHUV�WKH�ILOO�SDWWHUQ�

5(6725(

3XWV�XS�WKH�ROG�VFUHHQ�

$5&

$OORZV�\RX�WR�GUDZ�FLUFOHV�DQG�DUFV��$5&���������������������GUDZV�D�FLUFOH�DW���������ZLWK�D�GLDPHWHU
RI����

6,1

*LYHV�WKH�VLQ�RI�D�QXPEHU�

&26

*LYHV�WKH�FRV�RI�D�QXPEHU�

:5$321

$OORZV�VFUHHQ�ZUDS�

:5$32))

'RHV�QRW�DOORZ�VFUHHQ�ZUDS

6725(

6DYHV�D�VFUHHQ�WR�PHPRU\�UHFDOOHG�E\�WKH�UHVWRUH�FRPPDQG�
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&/($5

&OHDUV�DQ�DUHD�RI�WKH�VFUHHQ�

,19(57

,QYHUWV�DQ�DUHD�RI�WKH�VFUHHQ�

/,1(67</(

&KDQJHV�WKH�W\SH�RI�OLQH�EHLQJ�XVHG�

',63/$<

3ULQWV�GDWD�WR�WKH�VFUHHQ�EXW�HUDVHV�ZKDW�HYHU�LV�XQGHUQHDWK�

6723

:DLWV�IRU�D�NH\�SUHVV�DQG�WKHQ�JRHV�WR�PDLQ�PHQX�

6800$5<�2)�&200$1'6

$1*/(�$��������
$5&�$�%�&�'�(�)
$55$<6�##�����##�%��FDQ�EH�EHWZHHQ���WR�����QXPEHUV�FDQ�EH�LQ�KH[�RU�GHFLPDO�VDPH�DV�(�$
%&2/25�$�������
%*1'����������
%2;��������������
&/($5��������������
&/6
&2/25��
&26����%
',63/$<��������675,1*
',63/$<�$�%�9$5,$%/(�9$5,$%/(
'5$:���
),//������
)*1'�����������
)25�, 72������1(;7�67(3
)250$7��
*272��/$%(/
*268%��/$%(/
,)�$ ���7+(1�FRQWLQXH�WKH�UHVW�RI�WKH�OLQH
,19(57��������������
.(<��$
/(7�$� ����
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/,1(67</(�$
/2$'6�'6.��6&5((1
/2$'�'6.��352*5$0
3$77(51
35,17
5(7851
5(0
5(6725(
51'�����$
6&5((1��
6(7�$�%�72�$�%
6,1����$
6,=(��
67(3�RSWLRQDO
6$9(6�'6.��6&5((1
6723
6725(�VDYHV�D�VFUHHQ�WR�WHPSRUDU\�PHPRU\
7+(1�RSWLRQDO
75$&(����
9$5,$%/(6�DUH�VLQJOH�OHWWHUV�$�=�
:5$32))
:5$321
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'LVN������&RQWHQWV�RI�ILOH�*�'2&�

7+(�*�&251(5

/DVW�WLPH�,�JDYH�D�OLVW�RI�WKH�FRPPDQGV�IRU�*�DQG�D�JHQHUDO�JXLGH�WR�UXQQLQJ�*��+RZHYHU��WKH�LQVWUXFWLRQV
IRU���FRPPDQGV��6,1�DQG�&26��ZHUH�ZURQJ��7KLV�WLPH�,�LQWHQG�WR�VKRZ�WKH�FRUUHFW�ZD\�RI�XVLQJ�6,1�DQG
&26��DQG�WR�LOOXVWUDWH�WKHP�LQ�VRPH�VLPSOH��EXW�HIIHFWLYH�SURJUDPV��7KRVH�ZKR�DUH�D�OLWWOH�UXVW\�RQ
WULJRQRPHWU\�FDQ�VNLS�VWUDLJKW�WR�WKH�SURJUDPV�

7KH�SUREOHPV�ZLWK�6,1�DQG�&26�DULVH�EHFDXVH�WKH�YDOXHV�RI�VLQ�DQG�FRV�YDU\�EHWZHHQ����DQG�����6LQFH
*�RQO\�XVHV�ZKROH�QXPEHUV��6,1�DQG�&26�ZRXOG�RQO\�UHWXUQ�WKH�QXPEHUV�������RU�����ZKLFK�ZRXOG�QRW
EH�RI�PXFK�XVH��,Q�PRVW�SURJUDPV�VLQ�DQG�FRV�DUH�XVXDOO\�PXOWLSOLHG�E\�VRPH�RWKHU�QXPEHU�DQ\ZD\��VR
*HQH�VHW�XS�WKH�FRPPDQGV�DV��6,1�$�%��DQG�&26�&�'��ZKHUH�$�DQG�&�DUH�WKH�DQJOHV��%�DQG�'�DUH�WKH
QXPEHUV�PXOWLSO\LQJ�VLQ�DQG�FRV��%�DQG�'�DUH�DOVR�WKH�YDULDEOHV�WR�ZKLFK�WKH�YDOXHV�DUH�UHWXUQHG��)RU
LQVWDQFH�

LET B=10 SIN 30 B

VHWV�%�HTXDO�WR����VLQFH�VLQ���� ������VR������ ��

7U\�WKLV�OLWWOH�SURJUDP��LW�LV�DV�HDV\�DV�$%&�

A=128 B=96
V=90 W=60 F=1 G=3
SCREEN 1
C=6
FGND C
FOR I = 1 TO 5
A=A+1 C=C+1
FOR T = 0 TO 360
LET M=V LET N=W
COS F*T M
SIN G*T N
SET A+M B+N
NEXT T
FGND C
NEXT I
STOP

$OVR�WU\�RWKHU�YDOXHV�IRU�WKH�YDULDEOHV�)�DQG�*�DQG�VHH�ZKDW�KDSSHQV��,Q�WKLV�SURJUDP�6,1�DQG�&26�DUH
LPPHGLDWHO\�PXOWLSOLHG�E\�WKH�SL[HO�ORFDWLRQV�RQ�WKH�VFUHHQ��DQG�VR�WKH�UHVXOWV�DUH�DOZD\V�ODUJH�ZKROH
QXPEHUV��,Q�RWKHU�VLWXDWLRQV�ZKHUH�\RX�PD\�ZLVK�WR�XVH�6,1�DQG�&26�\RX�PD\�KDYH�WR�PXOWLSO\�WKHP�E\
D�ODUJH�QXPEHU��VD\������GR�WKH�FDOFXODWLRQ��DQG�WKHQ�GLYLGH�E\�����WR�JHW�WKH�DQVZHU�WR�WKH�UHTXLUHG
DFFXUDF\��1RZ�WU\�WKLV�SURJUDP�
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<RX�FDQ�XVH�WKH�VDPH�WHFKQLTXH�RI�XVLQJ�D�YDULDEOH�LQ�GLIIHUHQW�IXQFWLRQV�WR�SORW�DOO�VRUWV�RI�SDWWHUQV�

$V�DQ�H[DPSOH�RI�VLPSOH�DQLPDWLRQ��WU\�WKLV�OLWWOH�SURJUDP�

REM MOVING HELLO
FOR I=8 TO 128 STEP 4
DISPLAY I 20 " HELLO"
REM NOTE THE SPACE NEXT I
STOP

,I�DQ\RQH�KDV�DQ\�SUREOHPV�RU�VXJJHVWLRQV�RU�HYHQ�UHDGV�WKLV�FROXPQ���,�ZRXOG�EH�JODG�WR�KHDU�IURP�WKHP�
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Disk 103. Contents of file GLOAD

SCREEN 14
WRAPON
TRACE 4
FOR I=0 TO 64
BCOLOR I
SET I*16 0 TO I*16+90 191
NEXT I
TRACE 1
WRAPOFF
STORE
FOR I=1 TO 5
CLS
RESTORE
NEXT I
COLOR 5
SIZE 1
A=26 B=234 K=24 GOSUB :SHOW
PRINT   28 K "DEMONSTRATION"
A=80 B=190 K=60 GOSUB :SHOW
PRINT 82 K "OF 'G'"
A=56 B=206 K=96 GOSUB :SHOW
PRINT 58 K " BY ATICC"
SIZE 0
LOAD DSK1.GLOAD1
STOP
:SHOW FOR J=A TO B STEP 8
GOSUB :CLR
NEXT J
RETURN
:CLR
BCOLOR 15
TRACE 4
SET J K TO J K+16
TRACE 1 RETURN
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Disk 103. Contents of file GLOAD1

LET B=48
:START
CLS
RESTORE
TRACE 4
BCOLOR 15
 FOR I = 50  TO 180 STEP 8
 SET I 10 TO I 120
 NEXT I
 TRACE 1
 COLOR 8
DISPLAY 60 20 "SELECT ACTION"
PRINT   60 40 "1. STARS"
PRINT   60 60 "2. LINES"
PRINT   60 80 "3. SNAIL"
PRINT   60 100 "4. CIRCLES"
:QUEST KEY$ A
IF L=1000 THEN GOTO :DEMO
:LOOP
IF A = 49 THEN GOTO :STARS
IF A = 50 THEN GOTO :LINES
IF A = 51 THEN GOTO :SNAIL
IF A = 52 THEN GOTO :CIRCL
IF A = 54 THEN GOTO :PROG
IF A = 53 THEN LOAD DSK1.GLOAD
L=L+1
GOTO :QUEST
:DEMO
LET B=B+1
LET L=1
IF B>54 THEN LET B=49
LET A=B
GOTO :LOOP
REM random lines
:STARS CLS
SCREEN 1
FOR I=0 TO 1000
 RND 255 A RND 191 C
  SET A C
NEXT I
FOR I=0 TO 2000
NEXT I
GOTO :START
REM lines
:LINES
CLS SCREEN 1
FOR I=0 TO 255 STEP 10
 SET 0 0 TO I 191
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NEXT I
FOR P=191 TO 0 STEP -10
 SET 0 0 TO I P
NEXT P
FOR I=0 TO 2000
NEXT I
GOTO :START
REM snail
:SNAIL
CLS     COLOR 6 A=1         REM RED
FOR I=0 TO 360 STEP 5
SET 125 100
ANGLE I
DRAW 10+A
A=A+1
NEXT I
FOR I=0 TO 2000
NEXT I
GOTO :START
REM random circles
:CIRCL
CLS
FOR I=0 TO 90 STEP 4
ARC 127 95 I 90 0 360
NEXT I
FOR I=0 TO 90 STEP 4
ARC 127 95 90 I 0 360
NEXT I
FOR I=0 TO 1000
NEXT I
CLS
FOR I=0 TO 100
RND 255 A RND 191 D RND 20 C RND 20 E
ARC A D C E  0 360
NEXT I
FOR I=0 TO 2000
NEXT I
GOTO :START
REM load a screen
:PROG
LOADS DSK1.PIC
SCREEN 4
FOR I=0 TO 3000
NEXT I

GOTO :START
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Disk 103. Contents of file HELLO

 REM MOVING HELLO
 FOR I=8 TO 128 STEP 4
 DISPLAY I 20 " HELLO"
 NEXT I
 STOP
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Disk 103. Contents of file PRINTDOC

.LM 0;RM 79;FI

.IF DSK2.G-DOC1

.IF DSK2.G-DOC2
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Disk 103. Contents of file SPHERES

REM ARC: CIRCLES AND A LOT MORE!
REM ARC X Y A B C D
REM WHERE X,Y IS THE CENTER OF THE ARC;           C IS THE BEGINNING ANGLE;
REM       D IS THE ENDING ANGLE;                  A IS THE RADIUS ALONG X AXIS
REM       B IS THE RADIUS ALONG Y AXIS
REM ELLIPSOIDS BECOME A MATTER OF SPECIFYING DIFFERENT A AND B RADII.

REM JAMES N. STRICHERZ
REM 26 JUNE 1988
REM
LET Z=10
LET X=100

COLOR 7
FOR L=1 TO 3
FOR I=60 TO 140 STEP 10
    IF I>100 THEN A=A-10
    IF I<100 THEN A=A+10
    IF I=100 THEN A=A+10
    LET B=A/2
    IF L=1 THEN GOSUB :ARC1
    IF L=2 THEN GOSUB :ARC2
    IF L=3 THEN GOSUB :ARC3
NEXT I
    FOR Q=1 TO 100
    NEXT Q
    CLS
NEXT L
DISPLAY 10 10 "FINISHED! PRESS ANY KEY!"
STOP
END
:ARC1 ARC X I A B 0 360
      RETURN
:ARC2 ARC I I A B 0 360
      RETURN
:ARC3 ARC I X B A 0 360
      RETURN
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Disk 104. PLUS! Disk 1

9HUVLRQ� $XWKRU��-DFN�6XJKUXH
5HTXLUHV��;% /DQJXDJH��;%��$/ 8SGDWHG��������

7KLV�WZR�GLVN�VHW�LV�HVVHQWLDOO\�DQ�DGG�RQ�IRU�WKH�SRSXODU�)XQQHOZHE�V\VWHP��,W�FRQWDLQV�WHPSODWHV�DQG
SURJUDPV�DLPHG�DW�PDNLQJ�\RXU�ZRUG�SURFHVVLQJ�PRUH�SURGXFWLYH��([WHQVLYH�GRFXPHQWDWLRQ�LV�SURYLGHG�
7KH�XVHU�UHVSRQVH�KDV�EHHQ�H[FHOOHQW��3/86��UHFHLYHG�DQ�H[FHOOHQW�UHYLHZ�LQ�0,&52SHQGLXP�

dskdir. v2.0. 12-dec-96
Disk name               = PLUS-1   
Sectors total           = 360
Sectors used            = 356
Sectors available       = 2
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 1             2 DIS/VAR 80   >022 001
002 >003 2             2 DIS/VAR 80   >023 001
003 >004 3             2 DIS/VAR 80   >024 001
004 >005 3/COL         8 PROGRAM      >025 007
005 >006 4             2 DIS/VAR 80   >02c 001
006 >007 5             2 DIS/VAR 80   >02d 001
007 >008 7             2 DIS/VAR 80   >02e 001
008 >009 8             3 DIS/VAR 80   >02f 002
009 >00a 9             2 DIS/VAR 80   >031 001
010 >00b C1            3 DIS/VAR 80   >032 002
011 >00c C2            3 DIS/VAR 80   >034 002
012 >00d C3            4 DIS/VAR 80   >036 003
013 >00e C4            3 DIS/VAR 80   >039 002
014 >00f C5            3 DIS/VAR 80   >03b 002
015 >010 C7            3 DIS/VAR 80   >03d 002
016 >011 C8            3 DIS/VAR 80   >03f 002
017 >012 C9            4 DIS/VAR 80   >041 003
018 >013 CAT          11 PROGRAM      >044 010
019 >014 DOCPACKS/1   67 DIS/VAR 80   >04e 066
020 >015 DOCPACKS/2   57 DIS/VAR 80   >090 056
021 >016 DOCPACKS/3   41 DIS/VAR 80   >0c8 040
022 >017 FNLSTRIP      7 DIS/VAR 80   >0f0 006
023 >018 G             2 DIS/VAR 80   >0f6 001
024 >019 G1            3 DIS/VAR 80   >0f7 002
025 >01a G2            3 DIS/VAR 80   >0f9 002
026 >01b G3            3 DIS/VAR 80   >0fb 002
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027 >01c IG!PAY        8 PROGRAM      >0fd 007
028 >01d INSTADUMP     2 PROGRAM      >104 001
029 >01e INSTALABEL    4 PROGRAM      >105 003
030 >01f INSTAMAIL     4 PROGRAM      >108 003
031 >020 INSTAPRINT    2 PROGRAM      >10b 001
032 >021 L1           10 DIS/VAR 80   >10c 009
033 >115 L2            4 DIS/VAR 80   >116 003
034 >119 L3            4 DIS/VAR 80   >11a 003
035 >11d M1            2 DIS/VAR 80   >11e 001
036 >11f M2            3 DIS/VAR 80   >120 002
037 >122 PLUS!DOCS    58 DIS/VAR 80   >123 057
038 >15c TLTESTER      2 DIS/VAR 80   >15d 001
039 >15e teenypro      6 PROGRAM      >15f 005
040 >164 tinyteeny     2 PROGRAM      >165 001
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Disk 104. Contents of file PLUS!DOCS

3/86��'2&6

�3/86��9�A����������

7KLV� )DLUZDUH�ZRUG�SURFHVVLQJ� FRPSDQLRQ� DQG� XWLOLWLHV� GLVN� RI� WHPSODWHV�� WXWRULDOV�� DUWLFOHV�� FRGHV�
SURJUDPV�IRU�YDULRXV�YHUVLRQV�RI�7,�:ULWHU��SDUWLFXODUO\�WKH�$XVWUDOLDQ�)XQQHOZHE���ZDV�FUHDWHG��HGLWHG�
DGDSWHG��UHZULWWHQ��DQG�RU�FROOHFWHG�HVSHFLDOO\�E\�0(�IRU�WKH�)$,5:$5(�PDUNHWSODFH��,�KRSH�\RX�HQMR\
WKLV�GLVN��PDNH�EDFNXSV��DQG�SDVV�LW�RQ�WR�RWKHU�7,�SHRSOH�LQ�WKLV�LGHQWLFDO�IRUP��,I�\RX�OLNH�3/86��SOHDVH
VHQG�����WR�-DFN�6XJKUXH��%R[������(DVW�'RXJODV��0$��������7KDQN�\RX�

),567���3ULQW�RXW�WKH�IRXU�'2&3$&.6�ILOHV��ZKLFK�LQFOXGH����HVVHQWLDO�WH[WILOHV�LQ�WKLV�RUGHU��

�� (&2',1*��$//&2',1*��,'($/�6<6��48,&.�5()�
�� ,03/$17�7/��5('()�7/��*5$3+6�7/�
�� 08/7&2/'2&��60$//�'2&6��0$;�'2&�
�� ):)/2:����):)/2:���

'21
7�)250$7�7+(�)2//2:,1*�),/(6�72�+$5'&23<�

����������������&��&��&��&��&��&��&��&��0��0��*�*��*��*��7��7��7�

�DV�WKH\�DUH�VFUHHQ�DQG�IRUPDW�FRGHV��

,)),1*�7/

�DV�LW�LV�SUHSDUHG�WR�UXQ�WKURXJK�WKH�;%�SURJUDP�08/7&2/801���VHH�GRFV���DQG

*(0�'2&6

�DV�WKRVH�WZR�ILOHV�>%2;�'2&��%2;�5()@��DORQJ�ZLWK�WKH�7�ILOHV��FDQ�EH�DFFHVVHG�21/<�E\�VRPH�67$5
SULQWHUV�DQG�5(48,5(�7+$7�&Q�&2'(6�%(�21�'6.����

$OO�RWKHU�'9���ILOHV�PD\�EH�SULQWHG�RXW��)1/675,3��/�ILOHV��HWF��

%XW�WKHVH�WXWRULDO�GRFV�DUH�MXVW�D�WLQ\�SDUW�RI�WKH����ILOH�SRZHUKRXVH�RI�3/86���ZKLFK�LQFOXGHV�LQVWDQW
'9����WH[W�JUDSKLF�SULQWHU��IOH[LEOH�EDQQHU�SURJUDP��SHUVRQDOL]HG�GHVN�DQG�\HDUO\�FDOHQGDUV��LQVWDQW
ODEHOPDNHU��PXOWLSOH�FROXPQ�SULQWLQJ��WLQ\WHHQ\�ZRUGSURFHVVLQJ��HQYHORSH�FDWDORJXHU��JRWKLF�SULQWLQJ�
WHPSODWHV�IRU�7,
V�EXLOW�LQ�JUDSKLFV��FRGHV�WKDW�FUHDWH�,)ILQJ�ZLWK�7UDQV/LWHUDWLRQ��0QHPRQLF�5HIHUHQFH
&KDUW�IRU�EXLOW�LQ�7/�FRGHV��DQ�DFWLYH�FDWDORJXHU�DQG�PLQL�'0�IRU�'ULYHV������	����PLQL�VFUHHQ�GXPS�
3LJ�/DWLQ�ZULWHU��HWF��$OO�RQ�21(�GLVN��3/86�VLQJOH�VWURNH�DXWRFRGLQJ��WKH�PRVW�SRSXODU�IHDWXUH�RI�DOO
3/86�VHULHV�GLVNV��DQG�PDQ\�PRUH�IHDWXUHV�
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�*�ORDGV�DUH�7/�JUDSKLQJ�WHPSODWHV����VHH�WXWRULDOV�

�/�ORDGV�DUH�/(77(5�WHPSODWHV�

8VLQJ�WKHVH��LW�LV�HDV\�WR�GHVLJQ�\RXU�RZQ��/��XVHV�VRPH�JUDSKLF�FRGHV��ZKLFK�PD\�KDYH�WR�EH�FKDQJHG�IRU
\RXU�SDUWLFXODU�SULQWHU��DQG�JLYHV�DOO�WKH�GLUHFWLRQV�IRU�FUHDWLQJ�/�WHPSODWHV��/��LV�D�VPDOOHU��PRGLILHG�
YHU\�SULQWHU�FRPSDWLEOH�YHUVLRQ�RI�WKH�VDPH��%RWK�*�DQG�/�ILOHV�LQFOXGH�DOO�WKH�DFWLYH�7/�NH\V�GHVFULEHG
LQ�WKH�WXWRULDO��/��	���XVH�WKH�RIW�UHTXHVWHG�'HILQH�3URPSWV��VR�WKH�GDWHV�DQG�QDPHV�KDYH�WR�EH�W\SHG�LQ
GXULQJ�)250$7WLQJ��7KHVH�'3V�FDQ�EH�HOLPLQDWHG�LI�\RX�KDYH�QR�XVH�IRU�WKLV�VRUW�RI�WKLQJ��/��LV�D
EXVLQHVV�OHWWHU�WHPSODWH�ZLWKRXW�'3V�

�0�ORDGV�SUHSDUH�IRUPDWWLQJ�VWUXFWXUH�IRU�08/7&2/801�

���	�&�ORDGV�DUH�WKH�DXWRORDGHUV�LQ�WKH�(',7�PRGH��VHH�'(&2',1*���(DFK�QXPEHU�ZKHQ�XVHG�DV�WKH
VLQJOH�NH\VWURNH�ILOHQDPH�LQ�/RDG)LOH��DXWRPDWLFDOO\�VHWV�\RXU�7$%V�WR���	�����VFUHHQ�VL]H��WR�HOLPLQDWH
ZLQGRZLQJ�DQG�VHWV�)250$7WLQJ��,)��FRGHV��.HHS�WKHVH�FRGHV�LQ�WKH�RSHQLQJ�OLQHV��:KHQ�\RXU�WH[W�LV�UXQ
WKURXJK�WKH�)250$7WHU��DOO�KDUGFRSLHV�FRQWDLQ�WKRVH�SDUWLFXODU�FRGH�IXQFWLRQV��)RU�H[DPSOH��/)�'6.Q��
ORDGV�&���7KDW�JLYHV�\RX�WHUP�SDSHU�IRUPDWWLQJ��ZLGH�PDUJLQV��GRXEOH�VSDFLQJ��QDPH�KHDGHUV��DXWR�SDJH
QXPEHULQJ��1/4��HWF���DQG��OLNH�$//�RI�WKHVH�FRGHV��FRPSOHWH�DFFHVV�WR�WKH�7/�WHPSODWHV�IRU�WKH�IXOO�UDQJH
RI�IRQWV��VL]H��JUDSKLFV��DQG�RWKHU�SULQWHU�FRPPDQGV�WKURXJK�WKH�7/�NH\���VHH�WXWRULDOV�

+HUH�LV�ZKDW�WKH�RWKHU�DXWRORDG�QXPEHUV�ZLOO�GR�

&��³�WKH�EDVLF�7/�FRGLQJ�ZLWK�QRUPDO�PDUJLQV�

&��³�FRQGHQVHG�FRGLQJ������FROXPQV�ZLGH��ZLWK�EXLOW�LQ�VSDFLQJ�

&��³�QRUPDO�PRGH��ZKDW�,�XVH�����RI�WKH�WLPH��ZLWK�JUDSKLFV��+HDUW�1��*RRVH�<��DQG�VRPH�&�
FRGLQJ�

&����IXOO����FROXPQV�

&��LV�HPSW\�IRU�\RXU�RZQ�SHUVRQDOL]DWLRQ�

&��³�IXOO�QRQ�VSDFHG�7/�WKDW�LQFOXGHV�DQ�DUURZ�SRLQWHU�DQG�D�FRS\ULJKW�V\PERO�

&��³�ORDGV�XS�D�IXOO\�VSDFHG��FRPSUHVVHG��VXSHUVFULSWHG��QDUURZ�OLQHG�WH[W�PRGH�WR�W\SH����
FROXPQV�E\�����URZV��DERXW��������FKDUDFWHUV�SHU�SDJH��

&��³��VHH�$//&2',1*��

2Q�0267� RI� WKHVH� WHPSODWHV� WKH�:;<=�NH\V� DUH� IRU�P\� VSHFLDO� UHGHILQLWLRQV� RU� DUH� OHIW� RSHQ� IRU
UHGHILQLQJ�E\�\RX��*�ILOHV�UHGHILQH�:;<=�LQWR�JUDSKLFV��ZKLOH�PDLQWDLQLQJ�WKH�VWDQGDUG�7/LQJ�
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�'2&3$&.6�ILOHV��³�'(&2',1*�DQG�$//&2',1*�DUH�FRPSUHKHQVLYH�WXWRULDOV�ZLWK�GHWDLOHG�H[DPSOHV
RQ�WKH�XVH�RI�DOO�WKH�FRGHV�DQG�WHPSODWHV�

�,03257$17�'2&6��

48,&.�5()�LV�D�FRPSUHKHQVLYH��RQH�SDJH�TXLFN�UHIHUHQFH�FKDUW�IRU�DQ\�IRUP�RI�7,�:ULWHU��EHVW�IRU
)XQQHOZHE���7KLV�FKDUW�DOVR�LQFOXGHV�WKH�VWDQGDUG�7/LQJ��.HHS�WKLV�KDQG\�JXLGH�QHDU�\RXU�FRPSXWHU�

):)/2:�LV�D�PDUYHORXV�IORZFKDUW�UHSULQWHG�KHUH�ZLWK�SHUPLVVLRQ�RI�DXWKRU�&KDUOHV�*RRG��RI�/LPD
8VHUV��ZKLFK�VWHS�E\�VWHSV�WKH�):%�SURFHVVHV��HVSHFLDOO\�&21),*��RQ�9�

���7KHVH�ILOHV��WKH�DEVROXWH�EHVW�RQ�WKH�VXEMHFW��ZHUH�DQ�LPPHQVH�KHOS�WR�PH�

60$//�'2&6�H[SODLQ�KRZ�WR�XVH�3/86
V�60$//,),&$7,21�SURJUDP�ZKLFK�UHGXFHV�;%�SURJUDPV
FRQVLGHUDEO\�WR�VDYH�VSDFH�DQG�UXQ�IDVWHU�DQG�PRUH�HIILFLHQWO\���&KDQJH�GULYH���LQ�/LQH�����LI�6PDOOLI\
��	���DUH�QRW�LQ�'ULYH�����2QH�666'�GLVN�RI�SURJUDPV�,�ZURWH�IRU�VFKRRO�ZDV�UHGXFHG�E\�����VHFWRUV�ZKHQ
UXQ�WKURXJK�60$//,),&$7,21�

0$;�'2&�H[SODLQV�KRZ�WR�XVH�WKH�ZRQGHUIXO�0$;�5/(��0,&.(<�LV�D�JUDSKLF�WR�WHVW�LW�RXW�

�&$73/86
V�DFWLYH�FDWDORJHU�OLVWV�GLVN�FRQWHQWV�RI�'ULYHV������RU����LQFOXGLQJ�5$0���6FUHHQ�EUHDNV�ILOHV
LQWR�SURJUDP�DQG�RWKHU��7R�ORDG�SURJUDP�ILOHV��LI�LQ�;%�RQO\�>RU�%$6,&�WKDW�LV�VXSSRUWHG�E\�;%@��SUHVV
WKH�FRUUHVSRQGLQJ�OHWWHU��)LOHV�OLVW�W\SH�DQG�QXPEHU�RI�VHFWRUV�XVHG��GLVN�WLWOH�DQG�WRWDO�VHFWRUV�XVHG�DUH
DOVR�GLVSOD\HG��6&5((1�237,216�

���&217,18(�³�,I�WKHUH�DUH�WRR�PDQ\�ILOHV�IRU�WKH�VFUHHQ��SUHVVLQJ���GLVSOD\V�WKH�QH[W�EDWFK�RI
ILOHV�

���48,7�³�4XLWV�EDFN�WR�7,�VFUHHQ�

���$*$,1�³�5HORDGV�WR�FDWDORJXH�DQRWKHU�GLVN�LQ�VDPH�RU�GLIIHUHQW�GULYH�RU�EDFN�WR�)XQQHOZHE�

���'(/(7(�³�'HOHWHV�E\�DQVZHULQJ�352*5$0��3��RU�),/(��)��7KHQ�OHWWHU�FRUUHVSRQGLQJ�WR
OLQH�RI�)LOH�RU�3URJUDP��&RPSXWHU�GRXEOH�FKHFNV�WKDW�\RX�DUH�VWLOO�RND\�E\�DVNLQJ�LI�\RX�DUH�VXUH
\RX�ZDQW�BBBBB�GHOHWHG�

���35,17�³�3ULQWV� WKH� FDWDORJXH� DV� VKRZQ� LQ� FRQGHQVHG� IRUPDW� RQ� D�3,2� SULQWHU�� 7KHVH
FRQILJXUDWLRQV�PD\�EH�FKDQJHG�E\�/,67LQJ�WKH�;%�SURJUDP�

�,167$/$%(/�LV�)$67��SULQWV�XS�WR�VL[�OLQHV�RI�$1<�.,1'�RI�/$%(/�LQ�FRQGHQVHG��GHIDXOW��RU�QRUPDO�
7\SH�ZKDW�\RX�ZDQW�RQ� WKH� OLQHV�DQG�QXPEHU�QHHGHG��:KHQ� ODEHOV� DUH�GRQH� WKH�SURJUDP� OHWV� \RX
LPPHGLDWHO\�FUHDWH�DQRWKHU��7\SLQJ����TXLWV�
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�,167$35,17�SULQWV�DQ\�'9���WH[W�RU�JUDSKLF�ILOH�LQVWDQWO\�ZLWKRXW�XVLQJ�(',725�RU�)250$77(5�
,W�SULQWV�MXVW�DV�LI�\RX�GLG�3)�LQ�(',7�PRGH��*LYH�'6.Q�),/(1$0(�DV�DVNHG��%H�VXUH�\RXU�35,17(5
,6�21��/LNH�DOO�WLQ\�,167$�;%�SURJUDPV��WKLV�LV�)$67�

�,167$'803�,V�D���VHFWRU�SURJUDP�WKDW�GXPSV�DQ\�QRQ�UHGHILQHG�FKDUDFWHUV�GLUHFWO\�IURP�WKH�VFUHHQ
WR�SULQWHU��3XW�\RXU�SULQWHU�RQ�DQG�UXQ�WKH�SURJUDP��(DVLO\�DGDSWDEOH�WR�*268%V��IRU�SULQWLQJ�SDUWLDO
/,67V��IRU�WLQ\�ZRUGSURFHVVLQJ�GXWLHV�� IRU�SULQWLQJ�FKDUDFWHU�JUDSKLF�VFUHHQV��([SHULPHQW��<RX
OO�EH
VXUSULVHG�ZKDW�LW�FDQ�GR�

�,167$0$,/�LV�D�YHU\�TXLFN�KDUGFRS\�DGGUHVV�PDNHU��KDQG\�IRU�SHRSOH�ZKR�QHHG�SULQWRXWV�IRU�PDLO�OLVWV
ZLWKRXW�JRLQJ�WKURXJK�D�GDWDEDVH�

�&$/(1'$5�352*5$06�OHW�\RX�FUHDWH�SHUVRQDOL]HG�GHVN�DQG�\HDUO\�FDOHQGDUV�VXLWDEOH�IRU�ZULWLQJ�LQ
GDLO\�QRWLFHV��ZLWK�DGGLWLRQDO�EORFNV�IRU�RWKHU�LPSRUWDQW�PRQWKO\�DQQRXQFHPHQWV���<RX�DUH�OHG�WKURXJK
WKH�SURFHVVHV�DQG�PD\�SULQW�RXW�WH[W�LQ�XSSHU�RU�ORZHU�FDVH��%H�VXUH�\RX�KDYH�\RXU�SULQWHU�RQ�DQG�UHDG\
WR�JR�ZLWK�SDSHU�OLQHG�ULJKW�XS�WR�SULQWHU�KHDG��$IWHU�\RX�KDYH�W\SHG�\RXU�KHDGLQJ�DQG�FKRVHQ�\HDU�DQG
PRQWK��\RX�DUH�DVNHG��RQ�'(6.�&$/�RQO\��LI�\RX�ZDQW�PHVVDJHV�IRU�VSHFLILF�GDWHV��,I�<��WKH�FRPSXWHU�ZLOO
DVN�ZKLFK�GDWH��7\SH�QXPEHU��7KHQ�W\SH�PHVVDJH�ZKLFK�LV�SULQWHG�RQ�WKDW�GDWH��<RX�PXVW�SUHVV�(17(5
DIWHU�HDFK����OHWWHU��PD[LPXP��OLQH��7KHUH�DUH���OLQHV�LQ�HDFK�ER[��$IWHU�WKH�ODVW�OLQH�LV�(17(5HG�\RX�DUH
DVNHG�LI�\RX�ZDQW�DQ\�PRUH�PHVVDJHV��<�1���,I�1�WKH�FDOHQGDU�SULQWV�LQVWDQWO\��,I�<�\RX�FDQ�FRQWLQXH�WR
SXW�LQ�PHVVDJHV��LQFOXGLQJ�LQ�ER[HV�EHIRUH�DQG�DIWHU�PRQWK�E\�JLYLQJ����RU����>RU�ZKDWHYHU@�DV�EHIRUH�RU
DIWHU�GDWHV���:KHQ�WKH�FDOHQGDU�KDV�SULQWHG��\RX
UH�DVNHG�LI�\RX�ZDQW�RQH�H[DFWO\�WKH�VDPH�RU�LI�\RX�ZLVK
WR�FKDQJH�VRPH�PHVVDJHV�RQ�DQ�RWKHUZLVH�LGHQWLFDO�FDOHQGDU�RU�LI�\RX�ZDQW�WR�JR�RQ��7KHQ�\RX
UH�DVNHG
LI�\RX�ZDQW�DQRWKHU�PRQWK�WR�SULQW��$Q�1�KHUH�UHWXUQV�\RX�WR�/2$'�A$�<�DVNV�\RX�IRU�WLWOH��\HDU��PRQWK
DJDLQ�DQG�SULQW�DQRWKHU�GHVN�FDOHQGDU�RXW�IRU�\RX��$QG�VR�RQ�

�%$11(5�352*5$0�RSHUDWHV�RII�WZR�PHQXV��:KHQ�WKH�ILUVW�VFUHHQ�FRPHV�XS�FKRRVH�

1�³�1RUPDO��1RUPDO�7,�FKDUDFWHU�VHW�
5�³�5HIRUPHG��1HZ�FKDUDFWHU�VHW��UHPDLQV�LQ�HIIHFW�HYHQ�ZKHQ�UHWXUQLQJ�WR�3/86��XQOHVV�\RX
UHWXUQ�WR�QRUPDO�ZLWK�WKH�ODVW�PHQX�>6���6WDUW�2YHU@��
&�³�&UHDWH��'HVLJQ�\RXU�RZQ�FKDUDFWHUV��QXPEHUV��RU�SLFWXUHV�E\�XVLQJ�WKH��ð��JULG��7\SH�WKH
5RZ���WKHQ�WKH�&ROXPQ����7KLV�ZLOO�EH�DXWRPDWLF�ZLWKRXW�D�QHHG�WR�(17(5�HDFK�WLPH��6�VWRUHV
�IRU�ODWHU�UHWULHYDO�RU�HPEHOOLVKPHQW��DQG�3ULQW��<RX
UH�JLYHQ�D�PDJQLILFDWLRQ�RSWLRQ�WR�PDNH�\RXU
VSHFLDO�FUHDWLRQV�XS�WR���LQFKHV�KLJK�
4�³�4XLWV�\RX�WR�/2$'��7KH�VHFRQG�PHQX�RI�HDFK�DERYH�VHW�OHWV�\RX�VHOHFW�WKH�KHLJKW�RI�WKH�LWHPV
\RX�DUH�JRLQJ�WR�SULQW���1RWH��$OO�OHWWHUV�DUH�HQODUJHG�XVLQJ�D�FROOHFWLRQ�RI�WKH�VPDOO�OHWWHUV�VHOHFWHG
>H[FHSW�LQ�&@�DQG�DOO�DUH�SULQWHG�VLGHZD\V���/DVWO\��\RX
UH�DVNHG�WR�SULQW�WKH�ZRUGV�\RX�ZDQW
EDQQHUHG�
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���&2/�³�WKLV�PRGLILHG�3'�SURJUDP�UHGXFHV�FDWDORJ�SULQWRXW�WR�D�FOHDQ��WLQ\��GDUN�OHYHO�LQ���QHDW
FROXPQV�:,7+�'$7(�IRU�SHUIHFW�HQYHORSH�FDWDORJV��>&KDQJH��&+5�������RQ�/LQH�����WR��������LI�SULQWRXW
RYHUODSV�@�>&KDQJH�WR�<285�QDPH�RQ�OLQH�����@�7KDQNV�DJDLQ��&KDUOHV�*RRG�

�,*�3$<�7\SH�DQ\�ZRUGV��SKUDVHV��RU�VHQWHQFHV�\RX�ZDQW�LQ�(QJOLVK��7KH�FRPSXWHU�FRQYHUWV�(QJOLVK�WR
3LJ�/DWLQ��,I�\RX�ZDQW�PXOWLSOH�SKUDVHV�FRQWLQXH�WR�SUHVV�<�ZKHQ�RIIHUHG�RSWLRQ��7KH�SHUFHQW�VLJQ�OHWV�\RX
SULQW�GLUHFWO\��1�TXLWV�SURJUDP��VWLOO�LQ�PHPRU\�IRU�DQRWKHU�581�RU�/,67LQJ��

�6(783�LV�D�VRSKLVWLFDWHG�67$5��(3621��FRPSDWLEOH�SULQWHU�VHWXS��/RDG�XS�ZKDWHYHU�FRGHV�\RX�ZDQW
LQ�\RXU�SULQWHU��7KHQ�XVH�\RXU�ZRUGSURFHVVRU�>RU�ZKDWHYHU@�ZLWKRXW�VKXWWLQJ�RII�WKH�SULQWHU��:KDW�\RX
HVWDEOLVKHG�FRPHV�RXW�LQ�WKH�KDUGFRS\�

�WLQ\WHHQ\�LV�WKH�ZRUOG
V�VPDOOHVW�ZRUGSURFHVVRU��8VLQJ�VXEVFULSW��WKLV�VKRUW�SURJUDP�HYHQ�OHWV�\RX�SULQW
RQ�DGGLQJ�PDFKLQH�SDSHU��7KRXJK�PDQ\�RI�WKH�IHDWXUHV�RI�7,:�DUH�PLVVLQJ��WLQ\WHHQ\�GRHV�OHW�\RX�SULQW
\RXU�ZKROH�QRYHO�RQ�D�GR]HQ�SDJHV��RU�KDOI�D�GR]HQ�IHHW�RI�DGGLQJ�PDFKLQH�SDSHU���:KDW�RWKHU�ZRUG
SURFHVVRU�FDQ�PDNH�WKDW�FODLP"�WLQ\SUR�KDV�D�WXWRULDO�

�3/86�9,(:�LV�D�ZRUNVKRS�SUHVHQWDWLRQ�WRRO��7KLV�SURJUDP��ZKLFK�LV�XVHG�KHUH�WR�H[SODLQ�WKH�IHDWXUHV
RI�3/86��� FDQ� EH� DGDSWHG� WR� DQ\� EXVLQHVV� RU� XVHU�JURXS� DSSOLFDWLRQ��0DNH� \RXU� SRLQW� FOHDUO\� DQG
VXFFLQFWO\�

�)1/675,3�PDNHV�D���OLQH�FRQVROH�VWULS�WKDW�LQFOXGHV�WKH�GRXEOH�OLQH�FRPPDQGV�IRU�7,�:ULWHU��WKH
VLQJOH�OLQH�IRU�'0�������ZKLFK�LV�ZLWKLQ�)XQQHOZHE���DQG�DQRWKHU�OLQH�IRU�PDQXDOO\�ILOOLQJ�LQ�FRPPDQGV
IRU�RWKHU�VRIWZDUH��7KLV�ILOH�FDQ�DOVR�EH�D�WHPSODWH�IRU�DQ\�QHHGHG�VWULSV�

�08/7&2/801�LV�D�K\EULG�ZLWK�ORWV�RI�KLVWRU\��<HDUV�DJR�PDQ\�SURJUDPV�ZHUH�GHYHORSHG�WR�FRQYHUW
7,�:ULWHU�ILOHV�LQWR�WZR�FROXPQ�SULQWRXWV��3UREDEO\�WKH�EHVW�RI�WKH�ORW�LV�-LP�3HWHUVRQ
V�35,17$//
�ZKLFK�HYHQ�SULQWV�XS�WR� ILYH�FROXPQV���7KH�ILUVW� ,� VDZ�ZDV�DQ�DQRQ\PRXV�RQH�IURP�D�1HZ�-HUVH\
QHZVOHWWHU� \HDUV� DJR�� 7KHQ� ZLWKLQ� PRQWKV�� LW� VHHPV�� WKHUH� ZHUH� GR]HQV� RI� YDULDWLRQV�� HDFK� ZLWK
LPSURYHPHQWV�DQG�DGGLWLRQV��VXFK�DV�PRUH�WKDQ�WZR�FROXPQV��0,&52SHQGLXP��IRU�H[DPSOH��UHFHQWO\
SXEOLVKHG�DQRWKHU��PXFK�LPSURYHG�YHUVLRQ�E\�:LOOLDP�%URZQ��ZKLFK��LWVHOI��ZDV�5(9,6('�LQ��������

7KH�/$�8VHUV��SDUWLFXODUO\�7RP�)UHHPDQ��0LNH�'RGG��DQG�*HRUJH�6WHIIDQ��LPSURYHG�XSRQ�WKH�HDUOLHU
YDULDWLRQV�DQG�DGGHG�PRUH�VHOHFWLRQ�VFUHHQV��VLPLODU�WR�3HWHUVRQ
V�35,17$//�DQG�%DUWKRORPHZ�3XQFK
V
SHFXOLDU�3'�YHUVLRQ�ZULWWHQ�VSHFLILFDOO\�IRU�P\�FODVV�WR�PDNH�D��WK�JUDGH�QHZVSDSHU�LQ��������7KLV�VPDOO
3/86��SURJUDP�ZLWK�DXWR�WHPSODWLQJ�RZHV�D�GHEW�RI�WKDQNV�WR�DOO�WKHVH�SHRSOH�DQG�WR�DOO�WKRVH�XQQDPHG
SHUVRQV�ZKRVH�HIIRUWV�FRQWULEXWHG�WR�WKLV��ILQDO��UHVXOW��0��	�0��DUH�WKH�DXWRORDGHUV�IRU�VHWWLQJ�XS�WKH
VWUXFWXUH�IRU�WKLV�FRQYHUVLRQ��08/7&2/'2&�LV�HVVHQWLDO�IRU�RSHUDWLQJ�WKH�WKUHH�ILOHV��$�QHZVOHWWHU
HGLWRU
V�GUHDP�FRPH�WUXH�
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*27+,&�SULQWV�RXW�EHDXWLIXO�*RWKLF�OHWWHULQJ�LQ�XSSHU�DQG�RU�ORZHU�FDVH��*UHDW�IRU�DZDUGV��HWF��7KLV�3'
SURJUDP�KDV�EHHQ�LQ�JURXS�OLEUDULHV�IRU�D�ORQJ�WLPH��,�GRQ
W�NQRZ�WKH�DXWKRU�DQG�KDYH�DVNHG�ORWV�RI�SHRSOH�
,I�DQ\RQH�NQRZV��SOHDVH�ZULWH�PH�VR�,�FDQ�JLYH�FUHGLW�

:H�DVVXPH�QR�UHVSRQVLELOLWLHV�IRU�LPSURSHU�XVH�RU�PDOIXQFWLRQ�RI�DQ\�ILOHV�FRQWDLQHG�RQ�WKLV�GLVN��3OHDVH
FRQWDFW�PH�ZLWK�VXJJHVWLRQV��FRPPHQWV��LPSURYHPHQWV��,1&/8',1*�'2&3$&.6�),/(6��7+(5(�$5(
$%287����),/(6��DQG�D�ORW�RI�ZRUN���21�7+,6�'66'��25�)/,33<�666'��',6.��:+(1�6+$5,1*
7+,6� ',6.�� 3/($6(� 0$,17$,1� 7+(� ,17(*5,7<� 2)� 7+,6� :25'�352&(66,1*
&203$1,21�87,/,7<�%<�.((3,1*�$//�7+(�),/(6�,17$&7�

,�DSSUHFLDWH�\RXU�VXSSRUW��-DFN�6XJKUXH�
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Disk 105. PLUS! Disk 2

9HUVLRQ� $XWKRU��-DFN�6XJKUXH
5HTXLUHV� /DQJXDJH� 8SGDWHG�

3DUW�WZR�RI�WKH�3/86��V\VWHP�

dskdir. v2.0. 12-dec-96
Disk name               = PLUS-2   
Sectors total           = 360
Sectors used            = 356
Sectors available       = 2
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 BANNER       22 PROGRAM      >022 021
002 >003 DESKCAL      18 PROGRAM      >037 017
003 >004 DOCPACKS/4   57 DIS/VAR 80   >048 056
004 >005 GEM/DOCS     52 DIS/VAR 80   >080 051
005 >006 GOTHIC       49 INT/VAR254   >0b3 048
006 >007 IFFING/TL    17 DIS/VAR 80   >0e3 016
007 >008 MAX-RLE      35 DIS/FIX 80   >0f3 034
008 >009 MICKEY        9 DIS/FIX128   >115 008
009 >00a MULTCOLUMN    9 PROGRAM      >11d 008
010 >00b PLUS!VIEW    20 PROGRAM      >125 019
011 >00c SETUP        22 PROGRAM      >138 021
012 >00d SMALLIFY/1    8 PROGRAM      >14d 007
013 >00e SMALLIFY/2    6 PROGRAM      >154 005
014 >00f T1           11 DIS/VAR 80   >159 010
015 >010 T2            4 DIS/VAR 80   >163 003
016 >011 T3            7 DIS/VAR 80   >166 002 >012 004
017 >016 YEARLY/CAL   10 PROGRAM      >017 009
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Disk 106. c99 for MDOS

9HUVLRQ� $XWKRU��&OLQW�3XOOH\
5HTXLUHV� /DQJXDJH� 8SGDWHG�

&OLQW�3XOOH\
V�SRSXODU�F���FRPSLOHU��PRGLILHG�WR�UXQ�XQGHU�0'26�PRGH�RQ�WKH�������$OORZV�FUHDWLRQ�RI
0'26�SURJUDPV�ZKHQ�XVHG�ZLWK�4Q'�/LQNHU��GLVN������

dskdir. v2.0. 12-dec-96
Disk name               = C99MDOS  
Sectors total           = 360
Sectors used            = 322
Sectors available       = 36
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 C99C         58 PROGRAM    Y >022 057
002 >003 C99D         44 PROGRAM    Y >05b 043
003 >004 C99_DOC      39 DIS/VAR 80   >086 038
004 >005 CFIO         11 DIS/FIX 80 Y >0ac 010
005 >006 COMPILER_D   16 DIS/VAR 80   >0b6 015
006 >007 CONIO_H       3 DIS/VAR 80 Y >0c5 002
007 >008 CSUP         12 DIS/FIX 80 Y >0c7 011
008 >009 EXPLST       25 PROGRAM      >0d2 024
009 >00a EXPLST_C     13 DIS/VAR 80   >0ea 012
010 >00b MALLOC_O      3 DIS/FIX 80   >0f6 002
011 >00c MALLOC_S      9 DIS/VAR 80   >0f8 008
012 >00d POLLTST_C     3 DIS/VAR 80   >100 002
013 >00e POLLTST_O     5 DIS/FIX 80   >102 004
014 >00f PRINTF       13 DIS/FIX 80   >106 012
015 >010 RANDOM_C      5 DIS/VAR 80   >112 004
016 >011 README        5 DIS/VAR 80   >116 004
017 >012 RNDTST        9 PROGRAM      >11a 008
018 >013 RNDTST_C      4 DIS/VAR 80   >122 003
019 >014 RNDTST_CL     2 DIS/VAR 80   >125 001
020 >015 SCANF        15 DIS/FIX 80 Y >126 014
021 >016 STDIO_H       3 DIS/VAR 80 Y >134 002
022 >017 UNTAB_C      11 DIS/VAR 80   >136 010
023 >018 WHEN          7 PROGRAM      >140 006
024 >019 WHENTST_C     3 DIS/VAR 80   >146 002
025 >01a WHEN_C        4 DIS/VAR 80   >148 003
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Disk 107. MDOS Quick and Dirt y Development S ystem

9HUVLRQ� $XWKRU��&OLQW�3XOOH\
5HTXLUHV� /DQJXDJH� 8SGDWHG�

,QFOXGHV�DQ����FROXPQ�SURJUDP�HGLWRU��DVVHPEOHU��DQG�OLQNHU�IRU�XVH�XQGHU�0'26�RQ�WKH�������7KH
DVVHPEOHU�DQG�OLQNHU�FDQ�EH�UXQ�LQ�EDWFK�PRGH�IRU�DXWRPDWHG�SURJUDP�EXLOGV�

dskdir. v2.0. 12-dec-96
Disk name               = MDOSQDDS 
Sectors total           = 360
Sectors used            = 119
Sectors available       = 239
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 QDA           8 PROGRAM    Y >022 007
002 >003 QDA_DOC      11 DIS/VAR 80 Y >029 010
003 >004 QDE          43 PROGRAM    Y >033 042
004 >005 QDE_DOC      39 DIS/VAR 80 Y >05d 038
005 >006 QDL           9 PROGRAM    Y >083 008
006 >007 QDL_DOC       9 DIS/VAR 80   >08b 008
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Disk 108. p-Code Utilities

9HUVLRQ� $XWKRU��-HUU\�&RIIH\��RWKHUV
5HTXLUHV��S�&RGH /DQJXDJH��3DVFDO 8SGDWHG����������

3URJUDPV�ZKLFK�DOORZ�\RX�WR�SDUWLWLRQ�D�S�6\VWHP�GLVN��$QRWKHU�DOORZV�\RX�WR�WUDQVIHU�S�6\VWHPV�ILOHV
YLD�PRGHP��'RFXPHQWDWLRQ�DQG�VRXUFH�FRGH�LV�LQFOXGHG�

dskdir. v2.0. 12-dec-96
Disk name               = PUTILSTRTM
Sectors total           = 360
Sectors used            = 298
Sectors available       = 60
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00c LOAD          8 PROGRAM      >0b6 007
002 >00e P-UTILDOCS   79 DIS/VAR 80   >0ef 078
003 >002 PASCAL      160 DIS/FIX128   >022 128 >003 030
004 >00d PUTIL        51 INT/VAR254   >0bd 050

>1RWH��7KLV�GLVN�LV�QRW�IURP�D�%&6�RULJLQDO��,W�ZDV�NLQGO\�VXSSOLHG�E\�-HUU\�&RIIH\�RQ�$XJXVW����������DQG
LV�D�FRS\�RI�KLV�GLVN�WKDW�KH�VHQW�WR�WKH�%&6�OLEUDU\��&D''�(OHFWURQLFV�ZRXOG�OLNH�WR�DFNQRZOHGJH�'U�
&RIIH\
V�KHOS�DQG�JHQHURVLW\�LQ�WUDFNLQJ�GRZQ�WKLV�PDWHULDO���(G�@
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Contents of file P-UTILDOCS

PASCAL TO TI TRANSFER SYSTEM

E\�-HUU\�&RIIH\

,QVWUXFWLRQV� IRU� 8S�'RZQORDGLQJ� 3DVFDO� )LOHV� ZLWK� DQ\� 7,� 7HUPLQDO� (PXODWRU� FDSDEOH� RI� 7(�� RU
;02'(0�WUDQVIHUV

Overview

7KLV�V\VWHP�XVHV�D�SURJUDP�FDOOHG�3$6!7,��;%DVLF��WR�FRS\�LPDJHV�RI�S�6\VWHP�7(;7�RU�&2'(�ILOHV
RQWR�7,�GLVNV�LQ�D�IRUPDW�WKDW�FDQ�EH�URXWLQHO\�KDQGOHG�E\�PRVW�7,�GLVN�PDQDJHUV��7KH�ILOHV�DSSHDU�WR�WKH
7,�V\VWHP�DV�QRUPDO�'LVSOD\�)L[HG�����ILOHV��KRZHYHU�WKH\�DUH�E\WH�IRU�E\WH�LPDJHV�RI�S�6\VWHP�VRXUFH
FRGH��RU�RWKHU�7(;7��ILOHV�RU�H[HFXWDEOH��FRPSLOHG��&2'(�ILOHV��7KHVH�ILOHV�FDQ�EH�WUDQVIHUUHG�DV�7,�ILOHV
XVLQJ�HLWKHU�7(��RU�3DXO�&KDUOWRQ
V�LPSOHPHQWDWLRQ�RI�WKH�;02'(0�SURWRFRO��8VLQJ�XWLOLWLHV�RI�WKH
8&6'�S�6\VWHP��WKH�GRZQORDGHG�ILOHV�FDQ�EH�UHFRYHUHG�DV�VWDQGDUG�7(;7�ILOHV�RU�H[HFXWDEOH�FRGH�RQ�GLVNV
IRUPDWWHG�IRU�WKH�S�6\VWHP�

1RWH��7KH�WHFKQLTXH�XVHG�LQ�3$6!7,�FDQ�EH�UHDGLO\�DGDSWHG�WR�VHOHFW�D�GLVFUHWH�EORFN�RI�)257+�VFUHHQV
�FRPSULVLQJ�D�)257+�SURJUDP��DQG�WUDQVIHUULQJ�LW�DV�D�'�)����ILOH�PDQDJHDEOH�E\�WKH�7,�GLVN�V\VWHP�

���3UHSDULQJ�S�6\VWHP�ILOHV

)LOHV�WR�EH�FRSLHG�WR�D�7,�GLVN�VKRXOG�ILUVW�EH�7�UDQVIHUUHG�XVLQJ�WKH�S�6\VWHP�)LOHU�WR�D�IUHVK�=�HURHG
S�6\VWHP�GLVN��666'�SUHIHUUHG���7KLV�ZLOO�EH�WKH�VRXUFH�GLVN�IRU�WKH�WUDQVIHU�WR�D�IUHVK�7,�GLVN��7KH�GLVN
PD\�XVH�D�VLQJOH�RU�GXSOLFDWH�GLUHFWRU\��7KHUH�VKRXOG�EH�QR�JDSV�RQ�WKH�GLVN�³�LI�\RX�UHPRYH�D�ILOH��WKH
GLVN�VKRXOG�EH�.�UXQFKHG�EHIRUH�XVLQJ�3$6!7,��

���&RS\LQJ�3DVFDO�WR�D�7,�GLVN

7KH�SURJUDP�3$6!7,�FRSLHV�XS�WR����S�6\VWHP�ILOHV�LQWR�WKHLU�'�)����LPDJHV�RQ�D�7,�GLVN���1RWH��,Q�WKH
ILUVW�YHUVLRQ�D�PD[LPXP�RI����ILOHV�ZDV�DUWLILFLDOO\�LPSRVHG���6HOHFW�;%DVLF�DQG�ORDG�WKH�SURJUDP�3$6!7,�
7KHQ�SODFH�WKH�S�6\VWHP�GLVN�SUHSDUHG�DV�DERYH�LQ�'ULYH�����$�IUHVK�7,�GLVN�LQ�666'�IRUPDW�VKRXOG�EH
SODFHG�LQ�WKH�WDUJHW�GULYH��:KHQ�WKH�GLVNV�DUH�LQ�SODFH��581�WKH�SURJUDP��0HVVDJHV�DW�WKH�ERWWRP�RI�WKH
VFUHHQ�ZLOO�LQGLFDWH�WKH�SURJUHVV�RI�WKH�WUDQVIHU��1RWH��7KH�ILUVW�YHUVLRQ�RI�WKLV�SURJUDP�GLG�QRW�DOSKDEHWL]H
WKH�ILOH�SRLQWHUV��7KLV�KDV�EHHQ�FKDQJHG�LQ�WKH�FXUUHQW�YHUVLRQ�WR�PDNH�WKH�SURJUDP�FRPSDWLEOH�ZLWK�DOO
GLVN�PDQDJHPHQW�VRIWZDUH��6<623V�PD\�XVH�WKLV�SURJUDP�WR�GLUHFWO\�SUHSDUH�D�GRZQORDG�GLVN�
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���+DQGOLQJ�'�)����)LOHV

7KH�ILOHV�FUHDWHG�E\�3$6!7,�FDQ�EH�WUHDWHG�DV�DQ\�RWKHU�VWDQGDUG�7,�ILOHV��7KH\�FDQ�EH�FRSLHG�WR�DQG�IURP
IORSS\� RU� KDUG� GLVNV� DQG� WUDQVIHUUHG� YLD�PRGHP� XVLQJ� D� ELQDU\� ���ELW�� SURWRFRO�³� HLWKHU� 7(�� RU
;02'(0��7KH�ILOH�QDPHV�DVVLJQHG�E\�3$6!7,�DUH�FUHDWHG�IURP�WKH�RULJLQDO�3DVFDO� ILOH�QDPHV�E\
WUXQFDWLQJ� WR� �� FKDUDFWHUV� �LI� QHFHVVDU\�� DQG� DSSHQGLQJ� WKH� ILUVW� FKDUDFWHU� RI� WKH� 3DVFDO� W\SH�� H�J�
�7!(;7� RU� �&!2'(�� 7KXV� ',6$60%/(5�7(;7� EHFRPHV� ',6$60%/(7� RQ� WKH� 7,� GLVN�� 7KLV
FRQYHQWLRQ�VKRXOG�EH�QRWHG�WR�DYRLG�SURGXFLQJ�FRQIXVLQJ�RU�LGHQWLFDO�QDPHV�RQ�WKH�7,�GLVN��

���5HYHUVLQJ�WKH�7UDQVIRUPDWLRQ

2QFH�WKH�'�)����3DVFDO�LPDJHV�KDYH�EHHQ�GRZQORDGHG�IURP�D�%%6��RU�WUDQVIHUUHG�E\�PRGHP�EHWZHHQ�WZR
7,����$V��WKH\�FDQ�EH�UHVWRUHG�WR�WKH�S�6\VWHP�IRUPDW�XVLQJ�WKH�VWDQGDUG�S�6\VWHP�5(&29(5�XWLOLW\�

)LUVW�FUHDWH�D�ILOOHU�7(;7�ILOH�VL[�EORFNV�ORQJ��8VH�WKH�(GLWRU�WR�W\SH�LQ�DERXW�RQH�DQG�RQH�KDOI�IXOO�VFUHHQV
RI�DQ\�WH[W�\RX�FKRRVH��&KHFN�LWV�OHQJWK�ZLWK�WKH�)LOHU�DQG�DGG�RU�GHOHWH�OLQHV��IURP�WKH�(GLWRU�DJDLQ��XQWLO
LWV�GLUHFWRU\�HQWU\�VKRZV���EORFNV��6DYH�WKLV�ILOH�IRU�XVH�LQ�WKH�UHFRYHU\�SURFHVV���0RUH�H[SHULHQFHG�XVHUV
FDQ�VNLS�WKH�VWHSV�LQYROYLQJ�WKLV�ILOOHU�ILOH�DQG�XVH�WKH�0�DNH�FRPPDQG��

1H[W�=�HUR�D�IUHVK�GLVN�ZLWK�D�GXSOLFDWH�GLUHFWRU\��7�UDQVIHU�WKH�VL[�EORFN�ILOOHU�ILOH�WR�LW�DQG�H[LW�WKH
S�6\VWHP�

8VLQJ�DQ\�7,�GLVN�PDQDJHU�GHOHWH�WKH�ILOH��3$6&$/���'�)�����ZKLFK�DSSHDUV�WR�WDNH�XS�WKH�ZKROH�GLVN�
7KHQ�FRS\�WKH�'�)����3DVFDO�LPDJH�ILOHV�WR�WKLV�GLVN��ZULWLQJ�GRZQ�WKH�RUGHU�LQ�ZKLFK�WKH�ILOHV�DUH�FRSLHG
�XVXDOO\�DOSKDEHWLFDO��

5HERRW�WKH�S�6\VWHP��VHOHFW�WKH�)LOHU�DQG�=�HUR�WKH�GLVN�DJDLQ�ZLWK�D�GXSOLFDWH�GLUHFWRU\��5HWXUQ�WR�WKH
PDLQ�&RPPDQG�SURPSW�DQG�H�;�HFXWH�WKH�XWLOLW\�SURJUDP�5(&29(5��$QVZHU�WKH�SURPSWV��UHVSRQGLQJ
<�HV�ZKHQ�LW�DVNV�LI�LPSRUWDQW�ILOHV�KDYH�QRW�\HW�EHHQ�UHFRYHUHG��7KH�SURJUDP�ZLOO�WKHQ�VHDUFK�WKH�GLVN
IRU�WKH�EORFNV�RI�GDWD�WKDW�SUHFHGH�HYHU\�S�6\VWHP�ILOH�DQG��LI�QR�HUURUV�KDYH�EHHQ�PDGH��ZLOO�FRQVWUXFW�D
YDOLG�GLUHFWRU\�FRUUHVSRQGLQJ�WR�WKH�ILOHV�DFWXDOO\�IRXQG�RQ�WKH�GLVN��7H[W�ILOHV��LQFOXGLQJ�\RXU�ILOOHU�ILOH�
ZLOO�EH�UHFRYHUHG�DV�'800<��;�ZKLFK�LV�ZK\�\RX�QHHG�WR�NQRZ�WKH�RUGHU�WKH�ILOHV�ZHUH�FRSLHG�WR�WKH
GLVN��&RGH�ILOHV�PD\�EH�UHFRYHUHG�XQGHU�WKHLU�RULJLQDO�QDPHV�VLQFH�WKLV�QDPH�LV�VWRUHG�DV�SDUW�RI�WKH�ILOH
GDWD�EORFN�

$IWHU�&�KDQJLQJ�WKH�GXPP\�ILOH�QDPHV�IURP�WKH�),/(5��\RX�DUH�UHDG\�WR�(GLW��&RPSLOH��RU�SULQW�WKH
7(;7�ILOHV�RU�H�;�HFXWH�WKH�ILOHV�RI�FRPSLOHG�&2'(�
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     NOTE ON CODE FILES ***************************************************
     *                                                                    *
     *  While the technique described above will reliably recover text    *
     *  files, the RECOVER utility often truncates code files.  The       *
     *  P-system manual cautions that recovered files have to be relinked *
     *  (the RECOVER routine apparently treats any block of embedded nulls*
     *  as the end of the file).  However, the whole file IS on the disk  *
     *  and can be recreated with the FILER's M)ake command as follows:   *
     *                                                                    *
     *  First print a directory of the files you downloaded.              *
     *                                                                    *
     *  filename     size  type   Your RECOVERed |BBSDL:       size       *
     *  FASTCOPYC       7  DF128  disk will look |< UNUSED >     4 date 6 *
     *  FASTCOPYT      13  DF128  like this ---> |DUMMY01X.TEXT  6  "  10 *
     *  TEPC           31  DF128                 |FASTCOPY.CODE  2  "  16 *
     *                                           |< UNUSED >     1     18 *
     *  -- note that TEP is recovered with the   |TEPHOST.CODE   8  "  19 *
     *     name TEPHOST, the name under which    |< UNUSED >   154     27 *
     *     it was originally compiled...                                  *
     *                                                                    *
     *  The full length of each Pascal file can be determined by          *
     *  subtracting 1 for the TI file header sector and dividing the      *
     *  result by 2 (there are 2 128-byte sectors in each 512-byte block).*
     *                                                                    *
     *  Thus FASTCOPY should be (7-1)/2= 3 blocks                         *
     *   and TEPHOST should be (31-1)/2= 15 blocks                        *
     *                                                                    *
     *      BOTH files have been truncated in recovery.                   *
     *                                                                    *
     *  Use the M)ake command to add back the truncated blocks -----      *
     *                                                                    *
     *  Start filling the <UNUSED> gaps from the beginning of the disk.   *
     *                                                                    *
     *    1) M)ake #9:FAKE[4] to fill the space normally used by the      *
     *                        duplicate directory (blocks 6-9)            *
     *                            ( #9: indicates drive 3 )               *
     *                                                                    *
     *    2) M)ake #9:FASTCOPY.CODE[3] to extend the recovered file the   *
     *                                 additional block -- use the SAME   *
     *                                 file name and respond Y)es to the  *
     *                                 'Remove old FASTCOPY.CODE?'prompt. *
     *                                                                    *
     *    3) M)ake #9:TEPHOST.CODE[15] to do the same for TEP.            *
     *                                                                    *
     *  TIP: If you display the directory before each M)ake operation     *
     *       you can both check your progress and have the file names on  *
     *       the screen for reference as you type in the command.         *
     *                                                                    *
     *                 WHEN IN DOUBT CONSULT THE MANUAL!                  *
     *                                                                    *
�����
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$&.12:/('*0(176��7KH�VHFWRU�UHDG�ZULWH�URXWLQHV�XVHG� LQ�3$6!7,�DUH�DYDLODEOH�IURP�*HQLDO

75$9HO(5�GLVND]LQH������\U�IRU�VL[�����VHFWRU�IOLSSLHV��³�WR�VXEVFULEH��ZULWH�%DUU\�7UDYHU��(GLWRU�����
*UHHQ�9DOOH\�'ULYH��3KLODGHOSKLD��3$��������7KH�;%�URXWLQH�WR�UHDG�GDWD�IURP�WKH�S�6\VWHP�GLUHFWRU\
ZDV�DGDSWHG�IURP�D�SURJUDP�E\�3��(��6FKLSSQLFN�

7KH� SURJUDP� 3$6!7,� PD\� EH� FRSLHG� DQG� GLVWULEXWHG� DV� ORQJ� DV� QR� FKDUJH� EH\RQG� UHDVRQDEOH
UHSURGXFWLRQ�FRVW�LV�OHYLHG�DQG�SURSHU�FUHGLW�LV�JLYHQ��$Q\�PRGHVW�FRQWULEXWLRQ�WR�WKH�DXWKRU�ZLOO�EH�XVHG
WR�FRQYLQFH�WKH�DXWKRU
V�ZLIH�WKDW�SURJUDPPLQJ�LV�QRW�D�FRPSOHWH�ZDVWH�RI�WLPH�

3$6!7,�&RS\ULJKW������)$,5:$5(�E\�-HUU\�&RIIH\�������7HWWHUWRQ�$YH��9LHQQD��9$�

PASTRN — PAScal text file TRaNslator

E\�-HUU\�&RIIH\�DQG�IULHQGV

7KLV�SURJUDP�ZDV�RULJLQDOO\�ZULWWHQ�LQ�UHVSRQVH�WR�UHTXHVWV�E\�PHPEHUV�RI�WKH�7,�)2580��&RPSX6HUYH�
IRU�D�PHDQV�RI�UHDGLQJ�S�6\VWHP�WH[W�ILOHV�LQ�D�QRUPDO�7,�HQYLURQPHQW��6XFK�ILOHV�KDG�EHHQ�XSORDGHG�WR
WKH�)2580
V�'DWD�/LEUDULHV�XVLQJ�WKH�;02'(0�WUDQVIHU�SURWRFRO�RI�$QG\�&RRSHU
V�H[FHOOHQW�S�6\VWHP
WHUPLQDO�HPXODWRU��7(S��7KHUH�WKH\�ZHUH�VWRUHG�LQ�ELQDU\�LPDJH�IRUP��:KHQ�GRZQORDGHG�XVLQJ�3DXO
&KDUOWRQ
V�)DVW�7HUP��DQ�H[DFW�ELQDU\�LPDJH�RI�WKHVH�ILOHV�ZDV�ZULWWHQ�RQ�GLVN�LQ�7,
V�',63/$<�),;('
����IRUPDW��:KHQ�WKLV�IRUPDW�LV�GHFODUHG�LQ�WKH�7,�V\VWHP��HDFK�E\WH�LV�WUHDWHG�DV�D�FKDUDFWHU�³�&+5����
WR�&+5�������³�FRUUHVSRQGLQJ�WR�WKH�KH[DGHFLPDO�UHSUHVHQWDWLRQ�³�
��
�WR�
))
�RI�WKH�ELQDU\�GLJLWV��6LQFH
WKH�UHFRUG�OHQJWK�LV�IL[HG�DW�DQ�HYHQ�GLYLVRU�RI�WKH�7,�VHFWRU�OHQJWK�³�����E\WHV�³�QR��HQG�RI�UHFRUG��RU
ILOOHU�FKDUDFWHUV��ZKLFK�ZRXOG�FRUUXSW�WKH�ELQDU\�LPDJH��DUH�QHHGHG�

3$6751�UHDGV�WKHVH�UHFRUGV��GLVFDUGV�WKH�S�6\VWHP��ERRNNHHSLQJ��LQIRUPDWLRQ�NQRZQ�DV�WKH��=(52
3$*(���EUHDNV�WKH�UHFRUGV�LQWR��OLQHV��DW�WKH�S�6\VWHP��HQG�RI�OLQH��FKDUDFWHU��LQVHUWV�OHDGLQJ�EODQNV�IRU
WKH�S�6\VWHP�LQGHQWDWLRQ�FRGHV�DQG�ZULWHV�RXW�WKH�UHVXOWV�LQ�',63/$<�9$5,$%/(����IRUPDW�³�WKH
VWDQGDUG�7,�IRUPDW�IRU�WH[W�ILOHV�

7KH�RULJLQDO�SURJUDP�ZDV�IXOO\�FRPPHQWHG�LQ�;%DVLF�EXW�UDQ�YHU\�VORZO\��,W�ZDV�XSORDGHG�WR�WKH�7,
)2580�ZLWK�D�SOHD�E\�WKH�DXWKRU�IRU�KHOS�LQ�LPSURYLQJ�LWV�VSHHG��$QG\�&RRSHU�UHVSRQGHG�ZLWK�DQ
HOHJDQW�UHZULWH�RI�WKH�;%DVLF�WKDW�SURYLGHG�D��ð�LPSURYHPHQW�LQ�VSHHG��:RUNLQJ�LQGHSHQGHQWO\��$QG\
'HVVRII�ZURWH�DQ�DVVHPEO\�ODQJXDJH�URXWLQH�ZKLFK�KH�FDOOHG�36&$1�WR�SHUIRUP�WKH�FULWLFDO�EXW�VORZ
FKDUDFWHU�KDQGOLQJ�RSHUDWLRQV��)LQDOO\�WKH�DXWKRU�FRPELQHG�36&$1�DQG�WKH�;%DVLF�KRVW�SURJUDP�XVLQJ
7RGG�.DSODQ
V�;%$/6$9(�WHFKQLTXH�VR�WKDW�WKH�;%DVLF�DQG�PDFKLQH�ODQJXDJH�FRXOG�EH�VDYHG�LQ�D�VLQJOH
ILOH�WKDW�ORDGV�DQG�H[HFXWHV�YHU\�TXLFNO\�

1RWH��2FFDVLRQDOO\�K\EULG�SURJUDPV�FUHDWHG�ZLWK�7RGG�.DSODQ
V�RULJLQDO�XWLOLW\�PD\�ORFNXS�RU�JLYH�D
VSXULRXV�V\QWD[�HUURU�GHSHQGLQJ�RQ�WKH�FRQWHQWV�RI�PHPRU\�ZKHQ�WKH\�DUH�ORDGHG�DQG�UXQ��,I�D�V\QWD[
HUURU�PHVVDJH�LV�GLVSOD\HG��MXVW�W\SH��581���,I�WKH�GLVSOD\�ORFNV�XS��W\SH�FCTN = (QUIT)��UHVHW�ZLWK�D
ZLGJHW��RU�WXUQ�WKH�V\VWHP�RII�DQG�EDFN�RQ��7KH�SURJUDP�ZLOO�XVXDOO\�UXQ�RQ�WKH�VHFRQG�WU\�
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General Note on p-System Text Files

7H[W�ILOHV�DUH�XVHG�IRU�D�YDULHW\�RI�SXUSRVHV�LQ�WKH�8&6'�S�6\VWHP��7KH\�PD\�EH�VRXUFH�FRGH�IRU�SURJUDPV
LQ�3DVFDO�RU�RWKHU�ODQJXDJHV�VXSSRUWHG�E\�WKH�S�6\VWHP��RU�DUWLFOHV��OHWWHUV��RU�RWKHU�GRFXPHQWV��7KH\�DUH
GLVWLQJXLVKHG�IURP�RWKHU�S�6\VWHP�ILOH�W\SHV�E\�LQIRUPDWLRQ�VWRUHG�LQ�WKH�=(52�3$*(�DQG�WKH�VSHFLDO
FKDUDFWHUV�ZKLFK�EHJLQ�DQG�HQG�HDFK�OLQH��7KHVH�VSHFLDO�IHDWXUHV�DUH�FUHDWHG�E\�WKH�S�6\VWHP�(GLWRU�DQG
XSGDWHG�ZKHQ�D�WH[W�ILOH�LV�HGLWHG��7KH�S�6\VWHP�(GLWRU�DQG�&RPSLOHU�ZLOO�QRW�FRUUHFWO\�SURFHVV�ILOHV�LQ�DQ\
RWKHU�IRUPDW�

SPLIT-P

'LVN�3DUWLWLRQHU

E\�-HUU\�&RIIH\

7KLV�SURJUDP�ZLOO�SDUWLWLRQ�D�GLVN��LQ�DQ\�IRUPDW�\RXU�GLVN�FRQWUROOHU�FDQ�KDQGOH��LQWR�WZR�SRUWLRQV��RQH
RI�ZKLFK�ZLOO�EH�UHFRJQL]HG�E\�WKH�8&6'�S�6\VWHP�DV�D�YDOLG�S�6\VWHP�9ROXPH��7KH�UHVW�RI�WKH�GLVN�FDQ
EH�XVHG�DV�D�QRUPDO�7,�GLVN��7KH�SURJUDP�UHTXLUHV�D�SUHYLRXVO\�LQLWLDOL]HG�GLVN�ZKLFK�PD\�EH�SDUWLWLRQHG
LQ�DQ\�GLVN�GULYH�\RX�FKRRVH��<RX�VKRXOG�GHWHUPLQH�LQ�DGYDQFH�WKH�QXPEHU�RI�EORFNV�\RX�ZLOO�QHHG�IRU
S�6\VWHP�ILOHV��:KHQ�\RX�HQWHU�WKLV�QXPEHU��63/,73�ZLOO�FDOFXODWH�WKH�QXPEHU�RI�VHFWRUV�WKDW�ZLOO�UHPDLQ
IRU�7,�ILOHV�DQG�DVN�IRU�YHULILFDWLRQ��7KHQ�\RX�ZLOO�EH�DVNHG�WR�HQWHU�WKH�GDWH�LQ�WKH�IRUPDW�00�''�<<��DOO
QXPEHUV�H�J�������������%H�FHUWDLQ�WKDW�D�YDOLG�GDWH�LV�HQWHUHG�³�LW�ZLOO�EH�UHFRUGHG�LQ�WKH�S�6\VWHP
GLUHFWRU\�DV�WKH�GDWH�RI�FUHDWLRQ��)URP�WKLV�SRLQW�63/,73�ZLOO�YHU\�UDSLGO\�PDUN�RXW�WKH�S�6\VWHP
VHJPHQW�LQ�WKH�ELWPDS�DQG�FUHDWH�D�YDOLG�=(52HG�S�6\VWHP�GLUHFWRU\��7KLV�GLUHFWRU\�ZLOO�VKRZ�D�'$7$
ILOH�FDOOHG�7,�',5�ZKLFK�SUHYHQWV�WKH�S�6\VWHP�IURP�RYHUZULWLQJ�D�EORFN�RI����VHFWRUV�XVXDOO\�UHVHUYHG
E\�WKH�7,�V\VWHP�IRU�LWV�RZQ�GLUHFWRU\��5HVHUYLQJ�GLUHFWRU\�VSDFH�DW�WKLV�ORFDWLRQ�SUHYHQWV�H[FHVVLYH�KHDG
VHHNV�ZKHQ�UHDGLQJ�DQG�ZULWLQJ�ILOHV�WR�WKH�7,�SRUWLRQ�RI�WKH�GLVN�
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     LIMITATIONS: *********************************************************
     *                                                                    *
     * Because SPLITP allocates space for P-system and TI directories at  *
     * least 10 sectors (excluding sectors 0 & 1) will be allocated to    *
     * the DF128 file "PASCAL".  Likewise the program will not accept an  *
     * allocation of blocks for P-files that would leave less than 22     *
     * sectors for TI files.  The P-directory is in sectors 2 through 11, *
     * the TI directory appears in sectors 12 through 31 (after 20 files  *
     * the directory is "fractured"), and the space reserved for P-files  *
     * begins in sector 32 and runs for 2N consecutive sectors where N is *
     * the number of blocks requested   If the CorComp MANAGER is already *
     * on the disk, the program will skip over the space from sectors 48  *
     * through 145, leaving the MANAGER intact (if requested).  The files *
     * TI-DIR and/or MANAGER in the P-system directory and PASCAL in the  *
     * TI directory should not be disturbed (use a "cloner" to copy the   *
     * whole disk), but any other files in either directory may be handled*
     * normally.  P E Schippnick's program to read P-directories from XB  *
     * may be used after eliminating the tests for a standard P-system    *
     * disk (i.e. "IF [3<>0 then ... and tests on FILENAME$ ).            *
     *                                                                    *
     **********************************************************************

$&.12:/('*0(176��7KH�VHFWRU�UHDG�ZULWH�URXWLQHV�XVHG�LQ�3$6!7,�DUH�DYDLODEOH� IURP�*HQLDO

75$9HO(5�GLVND]LQH������\U�IRU�VL[�����VHFWRU�IOLSSLHV��³�WR�VXEVFULEH��ZULWH�%DUU\�7UDYHU��(GLWRU�����
*UHHQ�9DOOH\�'ULYH��3KLODGHOSKLD��3$�������

7KH�SURJUDP�63/,73�PD\�EH�FRSLHG�DQG�GLVWULEXWHG�DV�ORQJ�DV�QR�FKDUJH�EH\RQG�UHDVRQDEOH�UHSURGXFWLRQ
FRVW�LV�OHYLHG�DQG�SURSHU�FUHGLW�LV�JLYHQ��$Q\�PRGHVW�FRQWULEXWLRQ�WR�WKH�DXWKRU�ZLOO�EH�XVHG�WR�FRQYLQFH
WKH�DXWKRU
V�ZLIH�WKDW�SURJUDPPLQJ�LV�QRW�D�FRPSOHWH�ZDVWH�RI�WLPH�

63/,73�&RS\ULJKW������)$,5:$5(�E\�-HUU\�&RIIH\�������7HWWHUWRQ�$YH��9LHQQD��9$
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Disk 109. TI-Writer v4.2

dskdir. v2.0. 12-dec-96
Disk name               = TIW42/RAG 
Sectors total           = 360
Sectors used            = 219
Sectors available       = 139
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 BUGDEMO       3 DIS/VAR 80   >022 002
002 >003 CHARA1        5 PROGRAM      >024 004
003 >004 CHARA2        5 PROGRAM      >028 004
004 >005 EDITA1       33 PROGRAM      >02c 032
005 >006 EDITA2        9 PROGRAM      >04c 008
006 >007 EDITINST     19 PROGRAM      >054 018
007 >008 FORMA1       33 PROGRAM      >066 032
008 >009 FORMINST     12 PROGRAM      >086 011
009 >00a INLOAD        6 PROGRAM      >091 005
010 >00b LOAD          6 PROGRAM      >096 005
011 >00c README        2 DIS/VAR 80   >09b 001
012 >00d TIWMM        12 DIS/FIX 80   >09c 011
013 >00e TIWSEA        9 PROGRAM      >0a7 008
014 >00f TIWV40       60 DIS/VAR 80   >0af 059
015 >010 TIWV41        3 DIS/VAR 80   >0ea 002
016 >011 TIWV42        2 DIS/VAR 80   >0ec 001
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Disk 109. Contents of file BUGDEMO

7KLV�GRFXPHQW�GHPRQVWUDWHV�WZR�EXJV�LQ�WKH�7,�:ULWHU�)RUPDWWHU�IL[HG�LQ�9HUVLRQ�����

�� 7KH�FHQWHUHG�OLQH�EHORZ�VKRXOG�KDYH�DQ�DW�VLJQ�LQ�LW�

.SP;CE
Centered @@ At Sign
.SP

�� 7KH�OLQH�EHORZ

.SP
Formula 2*3*4.
.SP

VKRXOG�SULQW�DV�

2*3*4

DQG�VKRXOG�QRW�SURPSW�IRU�LQVHUW���
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Disk 109. Contents of file README

7,�:ULWHU�9HUVLRQ����
�
8VH�WKH�IRUPDWWHU�WR�SULQW�ILOH��7,:9����RQ�WKLV�GLVN��,W�IXOO\�GHVFULEHV�WKH�IHDWXUHV�RI�9HUVLRQ�����RI
7,�:ULWHU�
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Disk 109. Contents of file TIWV40

TI WRITER VERSION 4.0

1RYHPEHU�����

9HUVLRQ�����LV�D�PDMRU�QHZ�)DLUZDUH�UHOHDVH�RI�7,�:ULWHU���7KH�PRGLILFDWLRQV�KDYH�EHHQ�H[WHQVLYH�LQ�RUGHU
WR�UHPRYH�PDQ\�RI�WKH�DQQR\DQFHV�RI�WKH�RULJLQDO�SDFNDJH���$W�WKH�VDPH�WLPH��WKH�QHZ�YHUVLRQ�LV�VWULFWO\
FRPSDWLEOH�ZLWK�WKH�RULJLQDO�

)DLUZDUH�FRQWULEXWLRQV�RI�����FDQ�EH�VHQW�WR�

5$*�62)7:$5(
5��$��*UHHQ
�����&KDQWHQD\�'U�
*ORXFHVWHU��2QW��&$1$'$�.�&��.�

Editor Improvements

�� 7KH�HGLWRU�UXQV�LQGHSHQGHQW�IURP�WKH�FDUWULGJH��RU�ZLWK�LW�LI�\RX�OLNH��

�� 7KH�SHUIRUPDQFH��L�H��VSHHG��RI�DOO�IHDWXUHV�KDV�EHHQ�LPSURYHG��ZLWK�VSHFLDO�DWWHQWLRQ�WR�VRPH
IHDWXUHV�

�� $�GUDPDWLF�LPSURYHPHQW�LQ�WKH�VSHHG�RI�PRYH��FRS\�DQG�GHOHWH�OLQHV���0RYH�OLQHV�LV�LQVWDQWDQHRXV
DQG�ZLOO�QHYHU�JLYH�WKH��RXW�RI�PHPRU\��FRQGLWLRQ��'HOHWH�OLQHV��LQ�PRVW�FDVHV��LV�DOVR�QHDUO\
LQVWDQWDQHRXV�

�� $OO�FXUVRU�PRYHPHQW�IURP�OLQH�WR�OLQH�KDV�EHHQ�VSHHGHG�XS�ZKHQ�QR�OLQHV�DUH�FKDQJHG�

�� $OO� NH\ERDUG� LQSXW� KDV� EHHQ� VSHHGHG� XS� LQ� DQ� DWWHPSW� WR� SUHYHQW� ORVV� RI� FKDUDFWHUV�ZKHQ
�ZUDSSLQJ��WR�WKH�QH[W�OLQH�

�� $� QHZ� FRPPDQG��44�� KDV� EHHQ� DGGHG� WR� H[LW� LPPHGLDWHO\� IURP� WKH� HGLWRU�ZLWKRXW� IXUWKHU
SURPSWLQJ�

�� $�QXPEHU�HQWHUHG�DV�D�FRPPDQG�LV�HTXLYDOHQW�WR�6KRZ�OLQH��WKDW�LV��WKH�OLQH�ZKRVH�QXPEHU�LV
HQWHUHG�LV�SRVLWLRQHG�DW�WKH�WRS�RI�WKH�VFUHHQ�

�� ,Q�FRPPDQG�PRGH��VLPSO\�SUHVVLQJ�ENTER�ZLOO�UHWXUQ�\RX�WR�HGLW�PRGH�

�� 7ZR�QHZ�FRQWURO�FRGHV�KDYH�EHHQ�DGGHG���CTRL ,�SRVLWLRQV�WR�WKH�WRS�RI�WKH�ILOH��L�H��6KRZ�OLQH����
CTRL .�SRVLWLRQV�WR�WKH�ODVW�OLQH�RI�WKH�ILOH��L�H��6KRZ�OLQH�(��
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��� 7KH�&+$5$��ILOH�LV�QR�ORQJHU�UHTXLUHG�WR�GHILQH�D�QHZ�FKDUDFWHU�VHW�IRU�WKH�HGLWRU�

��� $Q�LQVWDOO�RU�FRQILJXUDWLRQ�SURJUDP�LV�SURYLGHG�WKDW�DOORZV�\RX�WR�WDLORU�WKH�HGLWRU�IRU�\RXU
HQYLURQPHQW���<RX�FDQ�

D� GHILQH�\RXU�SULQWHU�IRU�3)�

E� VHW�WKH�LQLWLDO�VFUHHQ�FRORXUV�

F� VHW�WKH�LQLWLDO�WDEV�

G� VHW�ZRUG�ZUDS�LQLWLDOO\�RQ�RU�RII�

H� VHW�GLVSOD\�RI�OLQH�QXPEHUV�LQLWLDOO\�RQ�RU�RII�

I� GHILQH�WKH�FKDUDFWHU�VHW�

Editor Notes

�� 1R�IHDWXUHV�RI�WKH�(GLWRU�KDYH�EHHQ�UHPRYHG��DOWKRXJK�6'�LV�GLIIHUHQW�DV�LW�ZDV�GRQH�E\�FRGH�LQ
WKH�FDUWULGJH�*520�

�� 7KH�WH[W�EXIIHU�LV�H[DFWO\�WKH�VDPH�VL]H�

�� $V�PHQWLRQHG�LQ�WKH�7,:�PDQXDO�EXW�QRW�VWUHVVHG�HQRXJK��LW�LV�,03257$17�WR�LPPHGLDWHO\�GR
D�VDYH�ILOH�DQG�WKHQ�UHORDG�LW�DIWHU�D�5HFRYHU�(GLW�

Formatter Improvements

�� 7KH�)RUPDWWHU�QRZ�UXQV�LQGHSHQGHQW�IURP�WKH�FDUWULGJH��RU�ZLWK�LW�LI�\RX�OLNH��

�� 7KH�RYHUDOO�SHUIRUPDQFH��L�H��VSHHG��RI�WKH�)RUPDWWHU�KDV�EHHQ�LPSURYHG�

�� 7KHUH�KDV�EHHQ�D�GUDPDWLF�UHGXFWLRQ�LQ�WKH�VL]H�RI�WKH�)RUPDWWHU�RQ�GLVN�ZKLFK�PDNHV�IRU�IDVWHU
ORDGLQJ�

�� 7KH�IRUPDWWHU
V��IRUPDW�FRPPDQGV��FDQ�QRZ�EH�HQWHUHG�LQ�XSSHU��ORZHU�RU�PL[HG�FDVH�

�� :KHQ�PXOWLSOH�IRUPDW�FRPPDQGV�DUH�XVHG�RQ�D�VLQJOH�OLQH��VHSDUDWHG�E\�VHPL�FRORQV��D�SHULRG�FDQ
SUHFHGH�DOO�FRPPDQGV�

�� 7KH�EXJ�LQ�KDQGOLQJ�DVWHULVNV�ZKHQ�QRW�LQ�PDLOLQJ�OLVW�PRGH�DQG�WKH�EXJ�LQ�KDQGOLQJ�GRXEOH�DW
VLJQV�RU�GRXEOH�DPSHUVDQGV�LQ�FHQHWUHG�OLQHV�KDYH�EHHQ�IL[HG���7U\�\RXU�H[LVWLQJ�)RUPDWWHU�RQ�WKH
ILOH�%8*'(02�
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�� (LJKW�QHZ�IRUPDW�FRPPDQGV�KDYH�EHHQ�DGGHG�WR�WKH�IRUPDWWHU���7KH\�DUH�GHVFULEHG�EHORZ�

�� $�QHZ�UHVSRQVH�WR�WKH�SURPSW���3DXVH�DW�HQG�RI�SDJH"���LV�SURYLGHG�WR�PDNH�XVLQJ�OHWWHUKHDG�RU
VLQJOH�VKHHW�SDSHU�HDVLHU���7KH�UHVSRQVH��/��LQGLFDWHV�WKDW�WKH�IRUPDWWHU�LV�WR�SDXVH�DW�WKH�HQG�RI
HDFK�SDJH�DQG�WKDW�WKH�QRUPDO�VSDFLQJ�DW�WKH�WRS�RI�WKH�SDJH�LV�QRW�WR�EH�GRQH�VR�WKDW�OHWWHUKHDG
SDSHU�FDQ�EH�SRVLWLRQHG�LQ�WKH�SULQWHU�DW�WKH�FRUUHFW�SODFH�IRU�WKH�ILUVW�OLQH�RI�WH[W�WR�EH�SULQWHG�
7KH�IRUPDWWHU�QRUPDOO\�SULQWV�WZR�EODQN�OLQHV��WKH�+(�OLQH�DQG�DQRWKHU�EODQN�OLQH�DW�WKH�WRS�RI
SDJHV���1RQH�RI�WKHVH�ZLOO�EH�SULQWHG�ZKHQ�WKH��/��UHVSRQVH�LV�XVHG��EXW�WKH�OLQH�QXPEHU�ZLOO�VWLOO
EH�VHW�WR�ILYH�

�� 7KH�GLVN�QXPEHU�LQ�WKH�ILOHQDPHV�IRU�,)��0/�DQG�&+�IRUPDW�FRPPDQGV�PD\�EH�VSHFLILHG�DV�DQ
DVWHULVN�WR�LQGLFDWH�WKH�VDPH�GULYH�DV�WKH�PDLQ�LQSXW�ILOH��7KLV�DOORZV�D�GRFXPHQW�WR�EH�SULQWHG
LQGHSHQGHQW�RI�WKH�GULYH�VHOHFWHG�E\�WKH�XVHU�

��� $Q�LQVWDOO�RU�FRQILJXUDWLRQ�SURJUDP�LV�SURYLGHG�WKDW�DOORZV�\RX�WR�GHILQH�\RXU�SULQWHU�IRU�WKH
IRUPDWWHU�

Formatter Notes

�1R�IHDWXUHV�KDYH�EHHQ�UHPRYHG�

Installing Version 4.0

)LUVW��PDNH�D�ZRUNLQJ�FRS\�RI�WKH�GLVWULEXWLRQ�GLVN���,I�\RX�KDYH�D�FKDUDFWHU�VHW�PRGXOH�WKDW�\RX�ZDQW
LQVWDOOHG�LQWR�WKH�(GLWRU�WKHQ�LW�PXVW�EH�PDGH�DYDLODEOH�RQ�D�VHSDUDWH�GULYH�RU�PXVW�EH�FRSLHG�RQWR�WKH
ZRUNLQJ�GLVN���<RX�ZLOO�EH�DVNHG�IRU�WKH�ILOHQDPH�RI�WKH�FKDUDFWHU�VHW�PRGXOH�GXULQJ�LQVWDOODWLRQ�

7KH�WZR�LQVWDOODWLRQ�SURJUDPV��(',7,167�DQG�)250,167��FDQ�EH�ORDGHG�DQG�UXQ�XVLQJ��(�$�2SWLRQ
���7,:�2SWLRQ����RU�;%�ZLWK�SURJUDP�,1/2$'�

7KH�LQVWDOODWLRQ�SURJUDPV�SURPSW�IRU�WKHLU�LQSXWV�
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Loading Version 4.0

7KH�QHZ�(GLWRU�DQG�)RUPDWWHU�FDQ�EH�ORDGHG�LQ�D�YDULHW\�RI�ZD\V���%RWK�SURJUDPV�DUH�QRZ�VWDQGDUG��(�$
2SWLRQ����SURJUDPV���2I�FRXUVH��WKH\�FDQ�EH�ORDGHG�E\�WKH�7,�:ULWHU�FDUWULGJH�LQ�WKH�QRUPDO�ZD\��RU�E\
XVLQJ�2SWLRQ����7KH�(GLWRU� LV� FRPSOHWHO\� LQGHSHQGHQW�DQG� ORDGV�DOO�9'3� UHJLVWHUV�DQG� WDEOHV��7KH
)RUPDWWHU�UHTXLUHV�WKH�9'3�VHW�XS�DV�IRU�(�$�2SWLRQ�����7KH�IROORZLQJ�VSHFLDO�ORDGHUV�DUH�SURYLGHG�WR
VLPXODWH�WKH�7,�:ULWHU�&DUWULGJH�0HQX�IRU�ORDGLQJ�WKH�(GLWRU�DQG�)RUPDWWHU�

�� ([WHQGHG�%$6,&��/2$'��SURJUDP

7KLV�SURJUDP�FDQ�EH� HDVLO\�PRGLILHG� WR�DGG�RWKHU�SURJUDPV� WR� WKH�PHQX�� �7KH� ILUVW�'$7$
VWDWHPHQW�KDV�WKH�PHQX�KHDGLQJ�DQG�WKH�QXPEHU�RI�PHQX�LWHPV��7KH�RWKHU�'$7$�VWDWHPHQWV
KDYH�WKH�SURJUDP�HQYLURQPHQW�W\SH��WKH�SURJUDP�QDPH�DQG�WKH�PHQX�WH[W�IRU�HDFK�SURJUDP�RQ
WKH�PHQX���(DFK�LWHP�LV�LQ�WKH�IRUP��

���������WQQQQQQQQQQ�WWWWWWW����

ZKHUH��7��LV�WKH�HQYLURQPHQW�W\SH�WKH�SURJUDP�UHTXLUHV��DQG�LV�HLWKHU��(��IRU�(�$�HQYLURQPHQW
RU��;��IRU�([WHQGHG�%$6,&�HQYLURQPHQW����QQQQQQQQQQ��LV�WKH�QDPH�RI�WKH�SURJUDP�ILOH�WR�EH
ORDGHG�DQG�PXVW�EH�H[DFWO\����FKDUDFWHUV��SDGGHG�LI�QHFHVVDU\�RQ�WKH�ULJKW�ZLWK�EODQNV����WWWWWWW�
LV�WKH�WH[W�IRU�WKH�PHQX�GLVSOD\�

7KH�GLVN�QXPEHU�IURP�ZKLFK�WKH�SURJUDPV�DUH�ORDGHG�FDQ�DOVR�EH�FKDQJHG�E\�FKDQJLQJ�VWDWHPHQW
��

CALL LOAD(-123,49)

:KHUH����LV�$6&,,�������1RWH��'R�QRW�FKDQJH�VWDWHPHQWV���RU���DV�WKH�ORDGHU�LV�KLGGHQ�EHWZHHQ
WKHP�

�� (�$�6XSHUFDUW�PHQX�SURJUDP�

:KHQ� SURJUDP� �7,:6($�� LV� ORDGHG� YLD� 2SWLRQ� �� LQWR� DQ� (�$� 6XSHUFDUW� �L�H�� 5$0� DW
!�����!�)))��LW�SUHVHQWV�D�PHQX�IRU�7,�:ULWHU�9HUVLRQ�������,W�DOVR�OHDYHV�LWVHOI�DV�D�520�PHQX
LWHP�IRU�FRQVROHV�WKDW�VXSSRUW�520�FDUWULGJHV�

1RWH�WKDW�WKH�ILOH�QDPHV�HQWHUHG�IRU�2SWLRQV������DQG���DUH�UHWDLQHG�DQG�DUH�DYDLODEOH�IRU�ODWHU�XVH�
7KH�GULYH�QXPEHU�IURP�ZKLFK�WKH�(GLWRU�DQG�)RUPDWWHU�DUH�ORDGHG�FDQ�EH�HDVLO\�SDWFKHG�LQ
7,:6($�HLWKHU�RQ�GLVN�RU�ZKHQ�ORDGHG�LQWR�WKH�(�$�6XSHUFDUW�
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�� 0LQL�0HPRU\�UHVLGHQW�ORDGHU�

:KHQ�SURJUDP��7,:00��LV�ORDGHG�YLD�2SWLRQ���LQWR�WKH�0LQL�0HPRU\�DQG�UXQ�ZLWK�SURJUDP
QDPH��7,:��LW�SUHVHQWV�D�PHQX�IRU�7,�:ULWHU�9HUVLRQ�������2QFH�ORDGHG��WKH�SURJUDP�FDQ�EH
UHXVHG�XQWLO�VRPHWKLQJ�HOVH�LV�ORDGHG�LQWR�WKH�0LQL�0HPRU\�

1RWH�WKDW�WKH�ILOH�QDPHV�HQWHUHG�IRU�2SWLRQV������DQG���DUH�UHWDLQHG�DQG�DUH�DYDLODEOH�IRU�ODWHU�XVH�
7KH�GULYH�QXPEHU�IURP�ZKLFK�WKH�(GLWRU�DQG�)RUPDWWHU�DUH�ORDGHG�FDQ�EH�HDVLO\�SDWFKHG�LQ
7,:00�XVLQJ�(DV\�%XJ��/RFDWLRQ�!��'��LV�WKH�GULYH�QXPEHU�IRU�WKH�(GLWRU�DQG�ORFDWLRQ�!��)�
LV�WKH�GULYH�QXPEHU�IRU�WKH�)RUPDWWHU�

Distribution Disk Contents

%8*'(02 'HPRQVWUDWHV�WZR�)RUPDWWHU�EXJV
&+$5$� $�WUXH�ORZHU�FDVH�FKDUDFWHU�VHW
(',7$� 7KH�(GLWRU��VHJPHQW��
(',7$� 7KH�(GLWRU��VHJPHQW��
(',7,167 �,QVWDOODWLRQ�SURJUDP�IRU�WKH�(GLWRU
)250$� 7KH�)RUPDWWHU
)250,167 ,QVWDOODWLRQ�SURJUDP�IRU�WKH�)RUPDWWHU
,1/2$' ([WHQGHG�%$6,&�ORDGHU�IRU�WKH�LQVWDOODWLRQ�SURJUDPV
/2$' ([WHQGHG�%$6,&�ORDGHU�IRU�WKH�(GLWRU�DQG�RU�)RUPDWWHU
7,:00 0LQL�0HPRU\�7,�:ULWHU�0HQX�REMHFW�WH[W��SURJUDP�QDPH��7,:
7,:6($ (�$�6XSHUFDUW�7,�:ULWHU�0HQX
7,:9�� 7KLV�9HUVLRQ�����ZULWHXS

New Format Commands

35,17(5�&21752/
FRGHG�DV�

PC n1,n2,n3,...

ZKLFK�FDXVHV�WKH�FRQWURO�FRGHV�Q��Q��Q������WR�EH�VHQW�GLUHFWO\�WR�WKH�SULQWHU�ZLWKRXW�FKDQJLQJ�WKH�OLQH
FRXQW�� �7KLV� FDQ�EH�XVHG� IRU� SULQWHU� VHWXS�ZLWKRXW� WKH� WURXEOH�RI�7/�� �1RWH� WKDW� OLNH�PRVW� IRUPDW
FRPPDQGV��3&�FDXVHV�D�EUHDN�LQ�WKH�WH[W�DQG�WKXV�FDQQRW�EH�XVHG�LQ�WKH�PLGGOH�RI�D�OLQH�

'(),1(�81'(56&25(�&21752/�&+$5$&7(5
FRGHG�DV�

DU n

:KHUH�Q�LV�WKH�QXPEHU�RI�WKH�FRGH�WR�EH�XVHG�DV�WKH�XQGHUVFRUH�EHJLQ�FKDUDFWHU��7KH�LQLWLDO�VHWWLQJ�IRU�'8
LV�����WKH�DPSHUVDQG�
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'(),1(�%2/')$&(�&21752/�&+$5$&7(5
FRGHG�DV�

DB n

:KHUH�Q�LV�WKH�QXPEHU�RI�WKH�FRGH�WR�EH�XVHG�DV�WKH�EROGIDFH�RU�RYHUVWULNH�EHJLQ�FKDUDFWHU���7KH�LQLWLDO
VHWWLQJ�IRU�'%�LV�����WKH�DW�VLJQ�

'(),1(�0$,/,1*�/,67�&21752/�&+$5$&7(5
FRGHG�DV�

DM n

:KHUH�Q�LV�WKH�QXPEHU�RI�WKH�FRGH�WR�EH�XVHG�DV�WKH�PDLOLQJ�OLVW�LQVHUW�FKDUDFWHU���7KH�LQLWLDO�VHWWLQJ�IRU
'0�LV�����WKH�DVWHULVN�

'(),1(�5(48,5('�%/$1.�&+$5$&7(5
FRGHG�DV�

DR n

:KHUH�Q�LV�WKH�QXPEHU�RI�WKH�FRGH�WR�EH�XVHG�DV�WKH�UHTXLUHG�EODQN�FKDUDFWHU��7KH�LQLWLDO�VHWWLQJ�IRU�'5
LV�����WKH�FDUHW�

$6�,6�7(;7�%(*,1
FRGHG�DV�

AI

7KLV�IRUPDW�FRPPDQG�LV�VLPLOLDU�WR�1)�H[FHSW�WKDW�WKH�OHIW�PDUJLQ�LV�VWLOO�REVHUYHG���$V�,V�WH[W�LV�HQGHG
E\�DQ�),�IRUPDW�FRPPDQG�

&21',7,21$/�3$*(�(-(&7
FRGHG�DV�

CP n

$�SDJH�EUHDN�ZLOO�RFFXU�LI�WKHUH�LV�OHVV�WKDQ�Q�OLQHV�UHPDLQLQJ�RQ�WKH�FXUUHQW�SDJH��RWKHUZLVH��WKH�&3�LV
LJQRUHG�
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&+$,1�),/(6
FRGHG�DV�

.CF filename

:KHQ�WKLV�FRPPDQG�LV�HQFRXQWHUHG��WKH�PDLQ�LQSXW�ILOH�LV�FORVHG��DQG�WKH�XVHU�LV�SURPSWHG�WR�LQVHUW�WKH
GLVN�IRU�WKH�QDPHG�ILOH���:KHQ�WKH�XVHU�SUHVVHV�ENTER��WKH�QDPHG�ILOH�LV�SURFHVVHG��7KLV�DOORZV�FKDQJLQJ
RI�GLVNV�DQG� WKH�SURFHVVLQJ� RI� DQ�XQOLPLWHG� OHQJWK�GRFXPHQW�� �1RWH� WKLV� FRPPDQG� LV� LQYDOLG� LQ�DQ
�LQFOXGHG��ILOH��MXVW�DV�,)�FRPPDQGV�PD\�QRW�EH�QHVWHG����,Q�DGGLWLRQ��RQO\�D�VLQJOH�FRS\�RI�WKH�GRFXPHQW
ZLOO�EH�SULQWHG�ZKHQ�FKDLQHG�ILOHV�DUH�XVHG�

REFERENCE SHEETS

7KH�FRPSOHWH�OLVW�RI�FRPPDQGV�DQG�IXQFWLRQ�FRGHV�IRU�ERWK�WKH�(GLWRU�DQG�WKH�)RUPDWWHU�LV�JLYHQ�EHORZ�

Editor Commands

&0' �)81&7,21 3$5$0(7(56

& &RS\�OLQHV VWDUW�VWRS�DIWHU
' 'HOHWH�OLQHV VWDUW�VWRS
') 'HOHWH�ILOH ILOHQDPH
( (GLW�PRGH ��
) )LOHV�KHOS ��
)6� )LQG�VWULQJ >VWDUWFRO@�>HQGFRO@��VWULQJ�
/ /LQHV�KHOS ��
/) /RDG�ILOH >DIWHU@>VWDUW@>HQG@�ILOHQDPH
0 0RYH�OLQHV VWDUW�VWRS�DIWHU
3 3XUJH�WH[W <_1
3) 3ULQW�ILOH >&@>/@>VWDUW@>VWRS@�SULQWHUQDPH
4 4XLW (_3_6
44 4XLFN�TXLW ��
5( 5HFRYHU�(GLW <_1
56 5HSODFH�6WULQJ >VWDUWFRO@>HQGFRO@��ROG�QHZ�
6 6KRZ�OLQH QXPEHU
6' 6KRZ�'LUHFWRU\ GLVNQXPEHU
6) 6DYH�)LOH >VWDUW@>VWRS@�ILOHQDPH
6+ 6HDUFK�KHOS ��
7 7DEV ,_7_/_5
Q /LQH�Q ��
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Editor Codes

)&71���$&7,21

� 'HOHWH�&KDUDFWHU
� ,QVHUW�&KDUDFWHU
� 'HOHWH�/LQH
� 5ROO�'RZQ
� 1H[W�:LQGRZ
� 5ROO�8S
� 7DE
� ,QVHUW�/LQH
� &RPPDQG�0RGH
� /LQH�1XPEHUV�7RJJOH
 &RPPDQG�0RGH
( &XUVRU�8S
' &XUVRU�5LJKW
6� &XUVRU�/HIW
; &XUVRU�'RZQ

&75/���$&7,21

� 2RSV
� 5HIRUPDW
� 6FUHHQ�&RORUV
� 1H[W�3DUDJUDSK
� 'XSOLFDWH�/LQH
� /DVW�3DUDJUDSK
� :RUG�7DE
� 1HZ�3DUDJUDSK
� 1HZ�3DJH
� :RUG�:UDS�7RJJOH
$ 5ROO�'RZQ
% 5ROO�8S
& &RPPDQG�0RGH
' &XUVRU�5LJKW
( &XUVRU�8S
) 'HOHWH�&KDUDFWHU
* ,QVHUW�&KDUDFWHU
+ /DVW�3DUDJUDSK
, 7DE
- 1H[W�3DUDJUDSK
. 'HOHWH�WR�(QG�RI�/LQH
/ +RPH�&XUVRU
0 1HZ�3DUDJUDSK
1 'HOHWH�/LQH
2 ,QVHUW�/LQH
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3 1HZ�3DJH
4 ����
5 5HIRUPDW
6 &XUVRU�/HIW
7 %DFN�7DE
8 6SHFLDO�&KDUDFWHU�0RGH
9 %HJLQQLQJ�RI�/LQH
: :RUG�7DE
; &XUVRU�'RZQ
< /HIW�0DUJLQ�5HOHDVH
= 2RSV
FRPPD �6KRZ�/LQH��
SHULRG 6KRZ�/LQH�(

Formatter Commands

&0' )81&7,21

## %HJLQ�%ROGIDFHLQJ��6HH�'%�
		 %HJLQ�8QGHUVFRULQJ��6HH�'8�
FDUHW 5HTXLUHG�%ODQN��6HH�'5�
 0DLOLQJ�/LVW�9DULDEOH��6HH�'0�
F�U %UHDN�7H[W
S�D %UHDN�3DJH
$' %HJLQ�5LJKW�0DUJLQ�-XVWLILFDWLRQ
$, %HJLQ�$V�,V�7H[W
%3 %UHDN�3DJH
%5 %UHDN�7H[W
&(�Q &HQWHU�Q�/LQHV
&+�ILOHQDPH &KDLQ�)LOHV
&2�WH[W &RPPHQW
&3�Q &RQGLWLRQDO�3DJH�%UHDN
'%�Q 'HILQH�%ROGIDFH�&KDUDFWHU
'0�Q 'HILQH�0DLOLQJ�/LVW�9DULDEOH�&KDU
'3�Q�WH[W 'HILQH�0DLOLQJ�/LVW�3URPSW
'5�Q 'HILQH�5HTXLUHG�%ODQN�&KDUDFWHU
'8�Q 'HILQH�8QGHUVFRUH�&KDUDFWHU
), %HJLQ�7H[W�)LOOLQJ
)2�WH[W�>�@ 3DJH�)RRWHU
+(�WH[W�>�@ 3DJH�+HDGLQJ
,)�ILOHQDPH ,QFOXGH�)LOH
,1�>�_�@Q ,QGHQW
/0�>�_�@Q /HIW�0DUJLQ
/6�Q /LQH�6SDFLQJ
0/�ILOHQDPH 0DLOLQJ�/LVW�)LOH
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1$ 1R�5LJKW�0DUJLQ�-XVWLILFDWLRQ
1) 1R�7H[W�)LOOLQJ
3$�>�_�@�Q 6HW�3DJH�1XPEHU
3&�Q��Q����� 3ULQWHU�&RQWURO
3/�>�_�@�Q 3DJH�/HQJWK
50�>�_�@�Q 5LJKW�0DUJLQ
63�Q 6SDFH�Q�/LQHV
7/�Q�Q��Q����� 7UDQVOLWHUDWH�&KDUDFWHU
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Disk 109. Contents of file TIWV41

)L[HV�IRU�9HUVLRQ����
�
�� (GLWRU�GLG�QRW�SHUIRUP�WDEV�
�
�� )RUPDWWHU�GLG�QRW�UHVSRQG�WR�XS�DUURZ�SURFHVVLQJ�XVHU�LQSXW�
�
�� )RUPDWWHU�GLG�QRW�SURFHVV�HQG�RI�ILOH�SURSHUO\�IRU��,)�ILOHV�
�
�� )RUPDWWHU�GLG�QRW�SURFHVV�XVHU�LQSXW�RI�SDJH�OHWWHU�QXPEHUV�SURSHUO\�
�
1RWH��7KH�LQVWDOODWLRQ�SURJUDPV�KDYH�DOVR�EHHQ�PRGLILHG�IRU�9HUVLRQ����
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Disk 109. Contents of file TIWV42

)L[HV�IRU�9HUVLRQ����
�
�� (GLWRU�LQ�PRYH�OLQHV�ZKHQ�PRYLQJ�D�VLQJOH�OLQH�WR�LWVHOI��)RU�H[DPSOH��0������
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Disk 110. c99/9640.

5XQ�F���RXW�RI�0'26�

dskdir. v2.0. 12-dec-96
Disk name               = C99/9640  
Sectors total           = 360
Sectors used            = 350
Sectors available       = 8
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       9 DIS/VAR 80   >022 008
002 >003 ASM           9 PROGRAM    Y >02a 008
003 >004 ASSM1        33 PROGRAM    Y >032 032
004 >005 ASSM2        20 PROGRAM    Y >052 019
005 >006 AUTOEXEC      2 DIS/VAR 80 Y >065 001
006 >007 C99C         58 PROGRAM    Y >066 057
007 >008 C99D         44 PROGRAM    Y >09f 043
008 >009 C99LIB       64 DIS/VAR 80 Y >0ca 063
009 >00a CB           45 PROGRAM    Y >109 044
010 >00b CLINT         2 DIS/VAR 80 Y >135 001
011 >00c CTYPE_H       2 DIS/VAR 80 Y >136 001
012 >00d LDR          12 PROGRAM    Y >137 011
013 >00e QDE          42 PROGRAM    Y >142 038 >00f 003
014 >012 STDIO_H       4 DIS/VAR 80   >013 003
015 >016 STDLIB_H      2 DIS/VAR 80 Y >017 001
016 >018 STRING_H      2 DIS/VAR 80 Y >019 001



The Cyc: Boston Computer Society Software Library

1631

Disk 110. Contents of file -README

7KLV�GLVN�FRQWDLQV�DQ�DOPRVW�FRPSOHWH�VHW�RI�IXQFWLRQV�IRU�XVLQJ�F���IURP�0'26��7KH�SURJUDPV�DQG
IXQFWLRQV�DUH�DOPRVW�DOO�IURP�&OLQW�3XOOH\��EXW�,�KDYH�FROOHFWHG�WKHP�SLHFH�E\�SLHFH�RYHU�WKH�ODVW�VHYHUDO
PRQWKV�

�� 4'(
�4XLFN�DQG�GLUW\�HGLWRU��ORDGV�IURP�0'26

QDE {file name}

7R�VDYH��SUHVV��(6&!�WZLFH

�� &��&
&RPSLOHU�QDPH�ILOHV

C99C {c file} {source file}

%\�DGGLQJ�
�W
�DW�HQG�RI�OLQH��\RX�FDQ�LQFOXGH�F�FRGH�LQ�V�FRGH

�� $60
$66(0%/(5��8VHV�7,�$660��DQG�$660�

ASM {s.code} {o.code} /{options}

�� &/,17
7KLV�GRHV�WKHVH�VWHSV�DXWRPDWLFDOO\�

CLINT {c.code} {o.code}

7KH�F�FRGH�LV�ORDGHG�LQWR�WKH�HGLWRU�VR�\RX�FDQ�FKHFN�LW��WKHQ�FRPSLOHG�RQWR�WKH������5'��DQG
DVVHPEOHG�LQWR�WKH�R�FRGH��

�� /'5
7KLV�WDNHV�\RXU�R�FRGH��SLFNV�XS�WKH�IXQFWLRQV�\RX�QHHG�IURP�WKH�OLE�&��/,%��DQG�UXQV�LW��

LDR {o.code},C99LIB /*note commas!!*/

,I�\RX�DGG�D�SURJUDP�QDPH�DW�HQG��D�SURJUDP�WKDW�ZLOO�UXQ�GLUHFWO\�IURP�0'26�LV�FUHDWHG��,7�,6
12�/21*(5�1(&(66$5<�72�/2$'�&683��LW�LV�ORDGHG�URXWLQHO\�IURP�/,%��

([��
A:LDR B:prog_o,A:C99LIB B:program
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�� &%
�F�EHDXWLILHU���0DNHV�F�FRGH�ORRN�SURSHUO\�LQGHQWHG�DQG�HDVLHU�WR�IROORZ

CB {c.code1} {c.code2}

�� 67',2B+���675,1*B+��HWF�
+HDGHU�ILOHV��LI�\RX�XVH�WKHP�DV��LQFOXGH�ILOHV���XVH�TXRWDWLRQ�PDUNV��RU�WKH\�ZLOO�EH�WUXQFDWHG�

67',2B+ LQFOXGHV�IRSHQ�IFORVH�IUHDG�VSULQWI�VFDQI�HWF�
67'/,%B+ LQFOXGHV�PDOORF�DWRL�LWRL�UDQGRP�HWF�
675,1*B+ LQFOXGHV�VWUOHQ�VWUFPS�VWQFPS�VWUFS\�HWF

5HPHPEHU��DOO�WKLV�F���PDWHULDO�LV�)$,5(:$5(��LI�\RX�XVH�LW��VHQG�D�FKHFN�WR�

&OLQW�3XOOH\
���7RZQVHQG�$YH��
%XUOLQJWRQ�2QW
&$1$'$�/�7��<�

'RQDOG�/��0DKOHU��7,8*��%&6
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Disk 111. Kirkwood Math Routines for c99

dskdir. v2.0. 12-dec-96
Disk name               = MATHFN    
Sectors total           = 360
Sectors used            = 124
Sectors available       = 234
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >004 DOC          11 DIS/VAR 80   >091 010
002 >002 MATH        111 DIS/FIX 80   >022 110
003 >003 MATHI         2 DIS/VAR 80   >090 001
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Disk 111. Contents of file DOC

DOCUMENTATION FOR MATHEMATICAL ROUTINES

&KDUOHV�(��.LUNZRRG��-U�
%R[�����
&OHPVRQ��6&������

PHUJHG�ZLWK


&
�)/2$7,1*�32,17�/,%5$5<

7RP�%HQWOH\
����&DPEULGJH�6W��$SW�����
2WWDZD��2QW�
&DQDGD�.�5��%�

7KLV�LV�DQ�REMHFW�ILOH�RI�PDWKHPDWLFDO�URXWLQHV��PRVW�RI�ZKLFK�KDYH�DSSHDUHG�LQ�LVVXHV�RI�0,&52SHQGLXP�
6HYHUDO�PLQRU�FKDQJHV�KDYH�EHHQ�PDGH�WR�VSHHG�XS�H[HFXWLRQ��6LQFH�7RP�%HQWOH\
V�)ORDWLQJ�3RLQW�/LEUDU\
LV�QHFHVVDU\�IRU�WKHVH�URXWLQHV��WKH�URXWLQHV�DUH�DGGHG�WR�7RP
V�OLEUDU\�DQG�WKHQ�FRPSLOHG�DQG�DVVHPEOHG
WR�REWDLQ�WKLV�REMHFW�ILOH�FDOOHG�0$7+�

7KH�LQFOXGH�ILOH�0$7+,�DOVR�LQFOXGHV�7RP
V�)/2$7,�LQFOXGH�ILOH�

:KHQ�WKH�0DWKHPDWLFDO�5RXWLQHV�DUH�XVHG��LW�LV�QRW�QHFHVVDU\�)/2$7�RU�)/2$7,�ZLWK�\RXU�SURJUDP�

$OO�RI�WKH�YDULDEOHV�DUH�IORDWLQJ�SRLQW�XQOHVV�VWDWHG�RWKHUZLVH��7KH�URXWLQHV�WKDW�DUH�LQFOXGHG�DUH�

exp(x,r)
7KH�QDWXUDO�EDVH�H�WR�WKH�[�SRZHU��UHVXOW�LV�U�

ln(x,r)
7KH�QDWXUDO�ORJDULWKP�RI�[��UHVXOW�LV�U�

ax(a,x,r)
)ORDW�SRLQW�D�WR�WKH�IORDWLQJ�SRLQW�[�SRZHU��UHVXOW�LV�U�

an(a,n,r)
)ORDWLQJ�SRLQW�D�WR�WKH�LQWHJHU�Q�SRZHU��UHVXOW�LV�U�

sqrt(a,r)
6TXDUH�URRW�RI�D��UHVXOW�LV�U�

root(n,a,r)
7KH�QWK�URRW�RI�D��UHVXOW�LV�U�
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abs(x,r)
$EVROXWH�YDOXH�RI�[��UHVXOW�LV�U�

degrad(d,r)
&RQYHUW�IURP�GHJUHHV�G�WR�UDGLDQV�U�

raddeg(r,d)
&RQYHUW�IURP�UDGLDQV�U�WR�GHJUHHV�G�

sin(x,s)
6LQH�RI�[��UHVXOW�LV�V�

cos(x,c)
&RVLQH�RI�[��UHVXOW�LV�F�
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Disk 111. Contents of file MATHI

/* MATH Include File */
 
#asm
 REF ITOF,FTOI,STOF,FTOS,FEXP,FCOM,FPGET,FPPUT,FINT,FCPY
 REF EXP,LN,AX,AN,ROOT,SQRT,DEGRAD,RADDEG,SIN,COS,ABS
#endasm
 
#define float     char
#define floatlen  8
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Specialt y Disks

7KHVH�GLVNV�FRQWDLQ�SURJUDPV�DQG�ILOHV�WKDW�DUH�QRW�RI�JHQHUDO�LQWHUHVW�DQG�RU�DUH�QRW�DV��FOHDQHG�XS��DV
WKH�PDWHULDOV�ZH�SXW�RQ�UHJXODU�%&6�GLVNV��7KH\�GR�ZRUN�DQG�VKRXOG�SURYH�XVHIXO�WR�DQ\RQH�LQWHUHVWHG
LQ�WKH�DUHDV�WKH\�FRYHU�
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Specialt y Disk 1. Load Interrupt Demos

0RGLILFDWLRQV�WR�VHYHUDO�URXWLQHV�IURP�%&6�GLVN�����WR�WKH�DVVHPEOHU�RQ�%&6�GLVN�����DQG�VRPH�RWKHU
SURJUDPV�WR�DOORZ�WKHP�WR�ZRUN�ZLWK�WKH�ORDG�LQWHUUXSW�VZLWFK��%\�-��3HWHU�+RGGLH��5HTXLUHV�($�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-LI
Sectors total           = 360
Sectors used            = 280
Sectors available       = 78
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >00f -README       7 DIS/VAR 80   >126 006
002 >002 DEBUG        32 DIS/FIX 80   >022 031
003 >003 DISASSM      20 DIS/FIX 80   >041 019
004 >004 DISASSM/S    80 DIS/VAR 80   >054 079
005 >005 DSRLNK/S      9 DIS/VAR 80   >0a3 008
006 >006 INIT         13 DIS/FIX 80   >0ab 012
007 >007 INIT/S       47 DIS/VAR 80   >0b7 046
008 >008 RECSCR        4 DIS/FIX 80   >0e5 003
009 >009 RECSCR/S     13 DIS/VAR 80   >0e8 012
010 >00a RECSCR/S1    12 DIS/VAR 80   >0f4 011
011 >00b SAVSCR        4 DIS/FIX 80   >0ff 003
012 >00c SAVSCR/S     13 DIS/VAR 80   >102 012
013 >00d SAVSCR/S1    13 DIS/VAR 80   >10e 012
014 >00e SCREEN       13 PROGRAM      >11a 012
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Specialt y Disk 2. GRAM Kracker Stuff

&RQWDLQV�YHUVLRQ�RI�)DVW�7HUP�DQG�'LVN�0DQDJHU������WKDW�ORDG�LQWR�WKH�*5$0���DQG���VSDFH�WR�UHSODFH
7,�%$6,&�RQ�PDLQ�PHQX��$OVR�D�YHUVLRQ�WKDW�SXWV�ERWK�RI�WKHP�LQ�WKH�FDUWULGJH�VSDFH�WRJHWKHU��6HYHUDO
ILOHV�RQ�*5$0�.UDFNHU�PRGLILFDWLRQV�IURP�7,�)RUXP�RQ�&RPSX6HUYH�

dskdir. v2.0. 12-dec-96
Disk name               = BCS-JPH-GK
Sectors total           = 360
Sectors used            = 274
Sectors available       = 84
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README       7 DIS/VAR 80   >022 006
002 >003 CART         12 DIS/FIX 80   >028 011
003 >004 CART/A       41 DIS/VAR 80   >033 040
004 >005 DM1000/G1    34 PROGRAM      >05b 033
005 >006 DM1000/G2    34 PROGRAM      >07c 033
006 >007 FAST/G1      34 PROGRAM      >09d 033
007 >008 FAST/G2      34 PROGRAM      >0be 033
008 >009 GPLMOV/GKT   29 DIS/VAR 80   >0df 028
009 >00a GRAM/0       34 PROGRAM      >0fb 033
010 >00b INIT/GKT      7 DIS/VAR 80   >11c 006
011 >00c NOAUT2/GKT    8 DIS/VAR 80   >122 007
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Specialt y Disk 3. Horizon RAM Disk Menu Operatin g System (1)

7KLV�LV�DQ�RSHUDWLQJ�V\VWHP�IRU�WKH�+RUL]RQ
V�5$0�GLVN�FUHDWHG�E\�-RKQ�-RKQVRQ��,W�DOORZV�\RX�WR�FUHDWH
D�PHQX�RI�SURJUDPV�WR�EH�SUHVHQWHG�DW�SRZHU�XS�DORQJ�ZLWK�ZKDWHYHU�FDUWULGJH�LV�LQ�SODFH��,Q�HIIHFW��\RX
FDQ�FUHDWH�\RX�RZQ�PDLQ�PHQX�RI�SURJUDPV�WKDW�\RX�UHJXODUO\�XVH�

dskdir. v2.0. 12-dec-96
Disk name               = S3        
Sectors total           = 360
Sectors used            = 333
Sectors available       = 25
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 -README      14 DIS/VAR 80   >022 013
002 >005 MENT;SRC     24 DIS/VAR 80   >04c 023
003 >006 MENU         21 PROGRAM      >063 020
004 >007 MENU;DOC     75 DIS/VAR 80   >077 074
005 >008 MENU;SRC1    38 DIS/VAR 80   >0c1 037
006 >009 MENU;SRC2    98 DIS/VAR 80   >0e6 097
007 >00a MENUA_05     33 PROGRAM      >147 032
008 >00b MENUB_05     17 PROGRAM      >167 001 >00c 015
009 >003 VER_MENU     13 DIS/FIX 80   >02f 012
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Specialt y Disk 4. Horizon RAM Disk Menu Operatin g System (2)

dskdir. v2.0. 12-dec-96
Disk name               = S4        
Sectors total           = 360
Sectors used            = 184
Sectors available       = 174
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 EDIT1        33 PROGRAM      >022 032
002 >003 EDIT2         6 PROGRAM      >042 005
003 >004 EDIT;DOC      6 DIS/VAR 80   >047 005
004 >005 MGR1         33 PROGRAM      >04c 032
005 >006 MGR2         31 PROGRAM      >06c 030
006 >007 TERM         33 PROGRAM    Y >08a 032
007 >008 TERN         33 PROGRAM    Y >0aa 032
008 >009 TERO          9 PROGRAM    Y >0ca 008
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Specialt y Disk 5. Kroll GRAM Disk

$�FROOHFWLRQ�RI�*5$0�ILOHV�DQG�*3/�VRXUFH�FRGH�IRU�WKRVH�LQWHUHVWHG�LQ�JHWWLQJ�WKH�PRVW�RXW�RI�WKHLU
*5$0�GHYLFH�

dskdir. v2.0. 12-dec-96
Disk name               = KROLL     
Sectors total           = 360
Sectors used            = 348
Sectors available       = 10
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 GEM10*G0      7 DIS/FIX 80   >022 006
002 >003 GEM10*G0/S   15 DIS/VAR 80   >028 014
003 >004 GEM10*G6      7 DIS/FIX 80   >036 006
004 >005 GEM10*G6/S   15 DIS/VAR 80   >03c 014
005 >006 GEM10*G7      7 DIS/FIX 80   >04a 006
006 >007 GEM10*G7/S   15 DIS/VAR 80   >050 014
007 >008 GPL*LOADER   19 PROGRAM      >05e 018
008 >009 GRAMMY/CAT   19 DIS/VAR 80   >070 018
009 >00a OKI92*G0      8 DIS/FIX 80   >082 007
010 >00b OKI92*G0/S   17 DIS/VAR 80   >089 016
011 >00c OKI92*G6      7 DIS/FIX 80   >099 006
012 >00d OKI92*G6/S   17 DIS/VAR 80   >09f 016
013 >00e PRGS*BY*MK   20 DIS/VAR 80   >0af 019
014 >00f RAG*ALTER    27 DIS/FIX 80   >0c2 026
015 >010 RAG*ALTER1   43 DIS/VAR 80   >0dc 042
016 >011 XB*TITLE      7 DIS/FIX 80   >106 006
017 >012 XB*TITLE/L   68 DIS/VAR 80   >10c 067
018 >013 XB*TITLE/S   30 DIS/VAR 80   >14f 025 >014 004
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Specialt y Disk U1. Infocom Games Rapid Loader

'R�\RX�SOD\�,QIRFRP�DGYHQWXUH�JDPHV��'RHVQ
W�LW�VHHP�WKH\�WDNH�IRUHYHU�WR�ORDG"�7KLV�GLVN�OHWV�\RX�ORDG
\RXU�IDYRULWH�,QIRFRP�JDPH�LQ�����WKH�WLPH�

dskdir. v2.0. 12-dec-96
Disk name               = INFOCOM/RL
Sectors total           = 360
Sectors used            = 336
Sectors available       = 22
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CUTTHROATS   14 PROGRAM    Y >022 013
002 >003 DEADLINE     14 PROGRAM    Y >02f 013
003 >004 DSKCAT        7 PROGRAM    Y >03c 006
004 >005 ENCHANTER    14 PROGRAM    Y >042 013
005 >006 FILE/L2       9 PROGRAM    Y >04f 008
006 >007 HITCHHIKER   14 PROGRAM    Y >057 013
007 >008 INFIDEL      14 PROGRAM    Y >064 013
008 >009 LOAD         16 PROGRAM    Y >071 015
009 >00a MENU         33 PROGRAM    Y >080 032
010 >00b PART2         8 DIS/VAR163 Y >0a0 007
011 >00c PLANETFALL   14 PROGRAM    Y >0a7 013
012 >00d RLOAD/DOCS   15 DIS/VAR 80 Y >0b4 014
013 >00e SAMPLER      14 PROGRAM    Y >0c2 013
014 >00f SORCERER     14 PROGRAM    Y >0cf 013
015 >010 STARCROSS    14 PROGRAM    Y >0dc 013
016 >011 SUSPENDED    14 PROGRAM    Y >0e9 013
017 >012 UTIL1        33 PROGRAM    Y >0f6 032
018 >013 UTIL2        19 PROGRAM    Y >116 018
019 >014 WITNESS      14 PROGRAM    Y >128 013
020 >015 ZORK-I       14 PROGRAM    Y >135 013
021 >016 ZORK-II      14 PROGRAM    Y >142 013
022 >017 ZORK-III     14 PROGRAM    Y >14f 013
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Specialt y Disk U2. Artist Converter

$UWFRQ��LV�EDVLFDOO\�DQ�([WHQGHG�%DVLF�WR�7,�$UWLVW�&RQYHUWHU��7KDW�DQG�PRUH�

dskdir. v2.0. 12-dec-96
Disk name               = ARTCON+   
Sectors total           = 360
Sectors used            = 355
Sectors available       = 3
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 ARTCON       14 DIS/FIX 80 Y >022 013
002 >003 ARTCON/DOC   24 DIS/VAR 80 Y >02f 023
003 >004 DSKCAT        7 PROGRAM    Y >046 006
004 >005 FILE/L2       9 PROGRAM    Y >04c 008
005 >006 LOAD          9 PROGRAM    Y >054 008
006 >007 MAX-RLE2     42 PROGRAM    Y >05c 041
007 >008 PICTURE1_C   25 PROGRAM    Y >085 024
008 >009 PICTURE1_P   25 PROGRAM    Y >09d 024
009 >00a PICTURE2_C   25 PROGRAM    Y >0b5 024
010 >00b PICTURE2_P   25 PROGRAM    Y >0cd 024
011 >00c READ/FIRST    5 DIS/VAR 80 Y >0e5 004
012 >00d SCREEN/DOC    7 DIS/VAR 80 Y >0e9 006
013 >00e SCREENS       3 DIS/VAR163 Y >0ef 002
014 >00f SHOW/DOC     10 DIS/VAR 80 Y >0f1 009
015 >010 SHOWSPRITE   15 DIS/VAR163 Y >0fa 014
016 >011 SPRITE/DOC   14 DIS/VAR 80 Y >108 013
017 >012 SPRITES       7 DIS/VAR163 Y >115 006
018 >013 WOOD/DRAW1    7 DIS/VAR163 Y >11b 006
019 >014 WOOD/DRAW2    7 DIS/VAR163 Y >121 006
020 >01e WOODSTOCK2   75 INT/VAR254 Y >127 065 >015 009



The Cyc: Boston Computer Society Software Library

1645

Specialt y Disk U3. 1000 Words

,I�\RX�ZDQW�WR�KDYH�GRFXPHQWV�FRQWDLQLQJ�VHFWLRQV�RI�WH[W�DOWHUQDWLQJ�ZLWK�VHFWLRQV�RI�JUDSKLFV������
:RUGV�JLYHV�\RX�WKH�FDSDELOLW\�������:RUGV�FRQYHUWV�SLFWXUH�ILOHV�IURP�7,�$UWLVW�WR�7,�:ULWHU�IRUPDW�

dskdir. v2.0. 12-dec-96
Disk name               = U3        
Sectors total           = 360
Sectors used            = 281
Sectors available       = 77
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 40
Number of sides         = 1
Density                 = single

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 DEMOL_C      25 PROGRAM      >022 024
002 >003 DEMOL_P      25 PROGRAM      >03a 024
003 >004 DEMOPT1       2 DIS/VAR 80   >052 001
004 >005 DEMOPT3       2 DIS/VAR 80   >053 001
005 >006 DEMO_C       25 PROGRAM      >054 024
006 >007 DEMO_P       25 PROGRAM      >06c 024
007 >008 DOCS-PF      97 DIS/VAR 80   >084 096
008 >009 PON           2 PROGRAM      >0e4 001
009 >00a PRON          2 DIS/VAR 80   >0e5 001
010 >00b WORDS        33 PROGRAM      >0e6 032
011 >00c WORDT        33 PROGRAM      >106 032
012 >00d WORDU        10 PROGRAM      >126 009
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Specialt y Disk U4. Dreadnou ght

0RVW�RI�XV�OHDUQHG�WKLV�JDPH�LQ�VFKRRO��6RPHWLPHV�FDOOHG�%DWWOHVKLS��WKH�REMHFW�LV�WR�VLQN�WKH�RWKHU�JX\
V
VKLSV�EHIRUH�KH�VLQNV�\RXU��7KH�GLVN�DOVR�FRQWDLQV�D�FRORU�FRGH�JDPH��D�ORWWHU\�JHQHUDWRU��DQG�D�FDOHQGDU
SURJUDP�WR�GLVSOD\�RU�SULQW�DQ\�PRQWK�IURP������WR������

dskdir. v2.0. 12-dec-96
Disk name               = U4        
Sectors total           = 360
Sectors used            = 275
Sectors available       = 83
Sectors/track           = 9
Disk formatted (DSK)    = yes
Disk Manager protection = no
Tracks per side         = 0
Number of sides         = 0
Density                 = unknown

No. FDR  Filename   Size Type       P
--- ---- ---------- ---- ---------- -
001 >002 CALENDAR      4 PROGRAM      >022 003
002 >003 CALENDAR1    57 INT/VAR254   >025 056
003 >004 CALENDAR2    21 PROGRAM      >05d 020
004 >005 CALENDAR3    18 PROGRAM      >071 017
005 >006 CRYPTO       27 PROGRAM      >082 026
006 >008 DREDNOT1     21 PROGRAM      >0c9 020
007 >009 DREDNOT2     48 INT/VAR254   >0dd 047
008 >00a DREDNOT3      5 PROGRAM      >10c 004
009 >00c DREDNOT4      4 DIS/FIX 19   >117 003
010 >00b DREDNOT5      8 DIS/FIX 28   >110 007
011 >00d LOAD         12 PROGRAM      >11a 011
012 >00e README        4 DIS/VAR 80   >125 003
013 >007 RNDLOTTO     46 PROGRAM      >09c 045
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Cross-Reference

Assembly Utilities

� 6XSHU�%XJ�'HEXJJHU
�	�� 7,�)RUWK�6RXUFH�&RGH
�� 38/6$5�8WLOLWLHV
�� 8QLYHUVDO�'LVDVVHPEOHU
�� 5$*�$VVHPEOHU
�� 5$*�$VVHPEOHU
�� 0HPRU\�0DQLSXODWRU
�� 5$*�/LQNHU
�� &OLQW�3XOOH\�'LVN
�� �����7HFKQLFDO�0DWHULDO

C99

�� &��
�� &�7XWRULDO
�� F���/LEUDU\
�� &�3URJUDPV
�� F�/LEUDULHV
�� F���:LQGRZV
��� F���IRU�0'26

Disk Utilities

�� 0DVVFRS\
�� 'LVN�0DQDJHU�����
�� 'LVN�8WLOLWLHV
�� 'LVN�8WLOLWLHV���
�� 'LVN�0DQDJHU���
�� 'LVN���$LG
�� &DWDORJ�/LEUDU\
�� 'LVN�8WLOLWLHV

Forth

�� ;%�)RUWK
�� )RUWK�3URJUDPV���
�� )RUWK�3URJUDPV���
�� )RUWK�7XWRULDO
�� 7,�)RUWK�'HPR
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Games

� 7,�%DVLF�*DPHV
�� *DPHV�Q�*UDSKLFV
�� ([WHQGHG�%$6,&�*DPHV
�� $VVHPEO\�/DQJXDJH�*DPHV
�� 0RUH�*DPHV
�� -3+�*DPHV�'LVN
�� &RORVVDO�&DYHV
�� ;%�*DPHV
��� *((

Graphics

�� 6SHHFK�*UDSKLFV�'HPRV
�� *UDSKLFV�'HPRV
�� 5/(�*UDSKLFV
�� -�3��*UDSKLFV
�� 5/(�3LFWXUHV���
�� 5/(�3LFWXUHV�����)DPRXV�/RJRV
�� 5/(�3LFWXUHV�����6SDFH�DQG�6FLHQFH�)LFWLRQ
�� 5/(�3LFWXUHV�����)DPRXV�)RONV
�� 3LFDVVR
��� 7$66����

Music

�� 0XVLF�3URJUDPV
�� 0XVLF�3URJUDPV���
�� 6RUJDQ
�� 0XVLF�&RPSLOHU
�� 0XVLF�'LVN��
�� 0XVLF�'LVN��
�� 7,�6LQJV
�� 3RS�0XVLF�'HPR
�� 6RXWK�3DFLILF

Pascal (p-Code) System

�� S�&RGH�8QLWV�E\�$QGHUV�3HUVVRQ
�� S�&RGH�8QLWV���6RXUFH��
�� S�&RGH�8QLWV���6RXUFH��
��� S�&RGH�8WLOLWLHV
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Telecommunications

� 7HUPLQDO�(PXODWRU�3URJUDPV
�� )DVW�7HUP
�� 0DVV�7UDQVIHU
�� 2PHJD�DQG�$UFKLYHU���
�� 7HOFR�³�3URJUDP�'LVN

XB Utilities

� ;%�$VVHPEO\�/DQJXDJH�5RXWLQHV
� 'LVN�&RS\�DQG�'LVDVVHPEOH
�� *UDSKLFV�'HVLJQ�6\VWHP
�� 1HDWOLVW
�� 6FUHHQ�'XPS
��	�� 6SULWH�%XLOGHU
�� 'LVN�2QH
�� 67$5��6XSHU�7,�$VVHPEO\�5RXWLQHV
�� 7,�.H\V
�� 6FUHHQ�(QKDQFHPHQW�3DFNDJH
�� %$6,&�%XLOGHU
�� 7H[WORDG�($�/RDG
�� ;%�7RROV

9640 disks

�� �����7HUPLQDO�(PXODWRUV
�� �����35�%DVH
�� �����5RXWLQHV�E\�-3�+RGGLH
��� 0'26�4XLFN�	�'LUW\�'HYHORSPHQW�6\VWHP


