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EDITORIAL 

Greetings Corte:< owners, and welcome to the si>� th issue of the 

User 's Group Newsletter. In this issue we have six whole pages of 
programs, another feature by Tim Gray, part 2 of the machine code 

programming article, and lots of-- useful information. If you have any 
items of interest then please send them in � We wi l l  try and publish 

everything that is sent., although certain items may have to be 
edited to fit in the available space. We are sti l l marketing user 
written software, and so if you have written any suitable programs 
then send us a copy along with a full description, and 

loading/saving instructions. We pay royalties for each copy of your 
program that we sell. 

We regret that we can at present only supply our software on 
cassette. We are in the process of installing disc drives, and so 
disc software will eventually be available. 

For those of you who are still without discs we are planning to 
produce a replacement board f or the TMS9909. The circuit has been 
agreed with Neil Quarmby, and he will shortly be completing a 
compatabile version of cnos. Enquiries about this board are welcome, 
but we cannot state a definite price at present. 

Anybody wishing to purchase CDOS or upgrade early versions of cnos 
should contact Neil Quarmby at the following address. 

Neil Quarmby 

9 Moriston Road 
Brickhill 

Bed-Ford 

NEW SOFTWARE 

THE LABYRINTH OF TRAG is the first adventure game for the Cortex. In 
this text based game you have to explore a series of underground 
rooms and passageways. Your aim is to stay alive by eating and 
dri nking on the way, whilst looking for keys to open boxes. Your 
eventual goal is to open the treasure chest, remove i ts contents, 
and find your way out again. The main problem is that every four 
hours the caverns flood, and so you must not be slow. 
(Price : £6.00) 

Newsletter 6 programs will be available on a tape with the programs 
to be included in newsletter 7. In this way we hope to reduce the 
selling price of the -tape. 

HARDWARE 

We have access to most of the chips required by the Cortex 
expansions, and would be willing to supply them to Corte�{ users. All 
enquiries are welcome, and prices of some components are shown 
below. 

TMS 9901 @ £6.50 
TMS 9902 @ £6.50 
TMS 99 1 1  @ £25.00 
TMS 9929 @ £22 . 00 
2797 FDC @ £36.00 
74LS6.12 @ £25.00 



BUG BVTE.S 

This section is for ironing out problems 

which users experience with their Cortices. 

If you have any·, problems then we wi 11 be 

glad to include them here. If you think 
that you. know a solution to any of these 
problems then please let us know, and' we 

will pass it. on. 

Our prablems;. this t.ime s,tart wi,th ORe. or two disc diffi.culties. 

syd Chaepki:n of- Skirlatlgb, has; rec.entl.yf-it·ted di.sk dr i ve.s to his 
Cortex, but -Fi.na,s heb:i unable, to. fully lo'ad the CDOS 1.20 operating 

. system •. When op.erait;:iA4�r the "'BOOT" cOflHB8n£t the drive loads track "00" 
a.s normal, but when', the· operat,i.ng system "core" attempts to load, an 
error message, . "'Conti-'oller Error" is displayed, and the machine 
aberts· the.' search·. Syd has., t·ri.ed changing. R70 and C29 to no avai 1. 
taFt anYtlne o'F�'er amy wards a:f w;i.sdoID'" and mayb.e someone local to him 
could help. him by chec:Ring; hi s disk on a, working' system. 
[S •. Champki.n� ,. 1.6 CaweD.ad'· Crescent, . 

Skirlaugh, North Humberside.l 

- ..... ----------.-. --�-------.--�--

Hr •. J' •. S·te-ph-ens of Northumberl.and cannot save (Dr load) t.o tape when 
using enos- 1.�1_1.. Upon', attempting a load the message "TAPE READ' 
ERROR" results-". Any. s-ugg.estions woul d be greatly appreci.ated • .  

--------------.-----------------------------------------------

C."N'.Se.dJlle.·11 o-f· Christchurch is having' trouble wtth a timing related 
f,auJ:.t somewMere' around the' TMS .4500, which corrupts the RAM/VRAM on 
a cold !i,tart .• Again any he.lp wi l l  be gra·tef·ully received. 

---�----�----------------------------------------------------�------

Julia,n Terry of Rainham would- like some help wi th a progra�ing 
problem. He ha·s tried to use F020 to store WP registers for call 
routines, but upon passing more than one p�rameter the error 

.. ILLEGAL DEL I MI.TER" occurs" 

---------------�--------------------------------------�-------------

Finally in this section, a couple of suggestions for improving the 
quality of the Cortex display. 

Hr.O_U.Hulme of Staffordshire suggests that by parting the inner and 
screen of the coax cable at the aerial socket end the picture �an be 
"pulled," to the right. This wou l d  relieve the common problem qf left 
picture shift in GRAPH mode. 

--------�-------------------------------------------------------

Hr.A.Hilliaa-$ of Sydney, Australia tells us that his display 
problems were caused by interference between the power suppl y cables 

and the disc interface cable. Hence to solve this he merely moved 
the cables around within the case. 

6-3 



PROGRAMS 

The following programs and routines .have been sent in to us by 

Cortex users. Our theme this time seems to be biased towards disc 

software .. We would, however, like to poi n t  out that our selection is 

obviously limited by the type of softwar::e sent in. We welcome all 

contributions, no matter how short, and will try to include as many 

as possi bl e in each issue. 

Following on from his CDOS modification in issue 5, C.H.Gale has 
also sent another program, with a comprehensive explanation .. 

The reason for the development of this program was the occasional 
overwriting of a disc. Therefore it was decided to investigate the 
working� of the disc drive handier. 

The disc drive handler . keeps an account of the sectors in use in 
the form of a bitmap, which is stored on track. 1 of sector 0 of the 
disc. �ach sector on the disc is represented by one bit in a word, 
i.e.track 0 sector 0 is represented by word 0 bit o. A set bit 
represents a sector in use·, and a clear bit represents . a free 
sector. The first two bytes represent the sixteen sectors of track 0 
whi.ch holds the. boot fi1.e, and these should all be set. The next two 
bytes. represent the sixteen sectors of track 1 which hold the bitmap 
and the directory,. all of which should also be set. 

. 

CDOS thens fills. the disc in a sequential manner, starting from 
track 2 sector O. Details of the file are stored in the directory 

which starts at track 1 sector 1. The first wor d indicates whether 
that. entry slot i,s in use, and. a zero indicates that the entry slot 
is free. If the. f,i1e l..S a. program,BASIC or code, then the first werd 
is set to A5A5H for auterun, and5A5AH for not autorun. Any other 
value indicates the record size of a relative file., 

The next eight bytes contain the. title of the file· in ASCII format, 
followed by the BASIC pointers in the case of a BAS IC file, or the 
beginning and entry poi.nt for machine code. The word st.arting at 
byte number 16 contains the length of the fil e . The word start i ng at 
byte 32 contains the di.sc address followed by the number of 
contiguous blocks from that point. The next seven pairs of words are 
similar and this allows the f-i1e to be split into eight different 
areas on the disc if necessary. 

The program starts by displaying the title, and then asking which 
drive to use. The drive number is used to index into a list of 
painters, which indicate the locations in memory where the discdrive 
parameters are stored. The parameters contai ned in memory include 
the number of blocks per track, the total number of blocks, the 
number of files, the number of tracks, the number of sides and the 
number of bytes per sector. It was decided to use these parameters 
rather than fixed values so that the program will hopefully work on 
all densi ty drives. 

The program then calculates the position of the bitmap and di rectory 
and passes this information onto the read/write disc routine. The 
bitmap and directory are retrieved from the disc and stored from 
location AOOOH onwards . A temporary buffer starting from location 
9QOOHis cleared and another bitmap is created using the information 
from the directory of the disc. A check is built in to make sure any 
di sc address indicated by directory entries are valid. 



;-When the second bi tmap has been created, it is then compared with 

the actual bitmap from the disc, with any discrepancies being 
listed. If any a discrepancy is found in the bitmap for the bootfile 

or the directory track, the bitmap on the disc can be set to all 

"ones" using the disc inspect utility _  If a discrepancy is found in 
a f i 1 e, then the best course- of action is. to copy all of the f i 1 es 
to a new disc using the ufilecopy" utility. 

7100 

7104 
7108 

710C 
7 1 0E 
7112 

7114 

7116 
7118 

711C 
711E 
7120 
7124 
7126 
7128 
712A 
712E 

7 132 

7134 
7136 
713A 

713C 

713E 
7140 
7144 
7148 
714C 
714E 
7150 
7154 
7158 

715A 

715E 
7160 

7164 

7166 

7188 
7 1 8C 

718E 

7170 
7174 
7178 
717A 
717C 
717E 
7180 
7182 

7186 
7188 
71 8A 
718C 

7190 

START: LWPI 

MSG 

DR IVENO: MSG 

EKO 
ANDI 
MOV 
SWPB 
SLA 
MOV 

MOV 

MOV 
MOV 
INCT 
MOV 
CLR 
MOV 
MOV 
MPY 
DIV 

MOV 
MPY 
MOV 

MOV 

LI 
LI 

BLWP 
MOVB 
JEQ 
B 

01<:1: 
AGAIN: 

LI 

CLR 

CI 

JNE 

LI 

SETO 
SETO 
AI 

NEXTFILE: r-'tOV 
JEQ 

MOV 

MOV 

JEQ 

MOV 

SRL 
C 
JLE 
MSG 
JMP 

OK2: MOV 
SLA 

ANDI 

CLR 

)F020 
@)7000 
@)7016 

R1 
Rl,)OFOO 
Rl,R2 
R2 
R2,1. 
@)6382(R2),R3 

*R3+,R4 
*R3+,R9 
R9,@)70FE 
R3 
*R3,R12 
R8 
@)6372(R2),R3 
@>000b,(R3) ,R5 

R4,R5 

R6,R8 

@)6362(R2) ,R3 
R3,R4 
R5,R2 
R5,R4 
RO,,)OOOO 
R3,)AOOO 
@)6180 
RO,RO 
OK1 
@)6550 
Rl,)9000 

*R1+ 
R1,)AOOO 
AGAIN 
Rl,)9000 
*R1+ 
*R1 
R3,)0080 
*R3,*R3 
NEXT 
@)0022(R3),R4 
@)0020(R3),R5 
NEXT 
R5,R6 
R6,4 
R6,R8 
01<:2 
@)7028 

BADADD 
R6 , R2 

R2,1 
R5,)OOOF 
R6 

b .. 5 

print title 
print "which drive" 

get drive number 

ma·sk ASCII 

put in lower byte 

pointer to drive 

blocks per track 
t.otal. number of bloc,ks 

number of f'i 1 e.s 

pointer to drive 
number of sides 

number of tracks 
byte.s per sector 
)calculate disc address 
)of bitmap 
no. of bytes to transfer 

actual bitmap buffer 

get bitmap & directory 

check status 

print. error message 

clear buffer 

set bits for bootfil e 
set bits for dh-ectory 

get file directory 
no file? 

number of blocks 

di sc address 

is it valid disc address? 

print "invalid address" 

calculate which block 



7192 AI 
7196 MOV 

7198 JEQ 
7 19A MORESEC: SRL 
719C DEC 
719E JNE 
71AO JMP 
71A2 MOREBLOK: SRL 
71A4 JNC 
71A6 INCT 
71A8 LI 
71AC SETBIT: A 
71BO DEC 
71B2 JNE 
71B4 NEXT: AI 
71B8 DEC 
71BA JNE 
71BC LI 

71CO LI 
71C4 MOV 
71CS SRL 
71CA c: 
71CC JEQ 
71CE MS6 

71D2 OK3: C 
71D4 JEQ. 
71D6 MS6 
71DA OK4: DECT 
71DC NEXTBLOK: C 
71DE JEQ· 
71EO MSS 
71E4 OK5:: DEC 
71E6 JNE 
71E8 ANOTHER: MS6 
71EC EKO 
71EE CI 
71F2 JEQ 
71F4 CT 
71FS JNE 
71FA B 
71FE DATA 
7200 BADADO: MOV 
7202 LI 
7206 INCT 
720S NEXTCHAR: MOVe 
720A WRIT 
720C DEC 
720E JNE 
7210 JMP 

R6,>8000 
R5,R5 

SETBIT 

R6,1 
R5 
MORESEC 
SETBIT 

R6,1 
SETBIT 
R2 
R6,>8000 
R6 , @)'9000 (R2) 
R4 
MOREBLOK 
R3, >0040 
R12 
NEXTFILE 
R1, >AOOO 
R2,>9000 
@>70FE,R3 

R3,4 
*R1+,*R2+ 
OK3 
@:>7044 
*R1+,*R2+ 
01<4 
@>7066 
R3 
*R'1+,.*R2+ 
OKS: 
@·>YQSS 
R3 
NEXTBLOK 
@>70A6 
Hi 
R1,>5900 
DR IVENO 
R1,>4EOO 
ANOTHER 
@)-OOS0 
0 
R3,R6 
RO,>0007 
R6 
*R6+,R7 
R7 
RO 
NEXTCHAR 
NEXT 

set bit in map 

any more blocks? 
next ·fil e entry 

any more files? 

c.ompare actual to 
ca'lcul<;ited bi tmap 
bootfile errC)r 

directory error 

file error 

ask if another disc 

yes? 

back to monitor 

print file name 
with bad. address 

--------------------------------�----------------------------�-�----

The next program is by J.n.Terry
" 

,and is a 3D pl ane plotter. 
Although we have already featured a 3D graph program, this is 
different in that it produces an image with hidden lines ommited, 
thus adding to the 3D effect. There is also the facility to call a 

suitable screen dump routine, such as previously featured in the 

newsl etter. The program is written entirely in BASIC, and shows the 
computing power of the Cortex. 



1000 REM ** 3D PLANE PLOTTER ** 

1010 REM ** BY J.M.TERRY ** 
1370 REM * Initialisation * 

1410 PI=3.1415926536 /DEFINE PI 

1420 DIM $FUN(22J,UPY(2553,LY(255] /DIHENSION VARIABLES 
1450 REM * Command level * 
1480 TEXT 
1500 PRINT " 3D PLANE. PLOTTER" 

1510 PRINT 
1520 eOSUB 2090 /GET INPUT DATA 
1530 GOSUB 1680 /PLOT THE GRAPH 
1540 PRINT @(0,23);"Do you want a screen dump?(Y/N)JI; 
1550 INPUT #=1; $INP lREAD IN ONE CHARACTER 
1560 PRINT @(0,23);" lc-

1.570 IF $INP="Y" THEN GOTO 1600 

1580 IF $INP="N" THEN GOTO 1610 
1590 GOTO 1540 lGET A VALID INPUT 

1600 GOSUB 1960 /DUHP SCREEN TO PRINTER 

1610 TEXT 

" /CLEAR S.D./'fESSAG£ 

1620 PRINT "Do you want to plot another function?{Y/N)"; 
1630 INPUT #:l;$INP 
1640 IF $INP="Y" THEN GOTO 1490 
1650 IF $INP="N" THEN GOTO 1670 
1660 GOTO 1620 

lR(START PROGRAH 
lEND PROGRAM 

1670 END 
1680 REM *" Plot graph routine *. 

1730 GRAPH 
1740 FOR A=O TO 255 
1750 UPYJ:A]=19 1 

/FILL UPPER Y LIMIT MITH 191 TO ALLOM PLOTTING 

1760 NEXT A 
1790 FOR Z=5 TO W.ID+6 /Z-AXIS COUNT FROH NEAR TO FAR 
1800 FOR X=5 TO WID+6 IX-AXIS COUNT ACROSS SCREEN 
1810 REM LINE 1820==ONLY PRINT IF CORRECT LINE POSITION REACHED AND 

1820 

1830 
1840 
1850 
1860 
1870 
1880 

1890 

1900 
19 10 
1920 
1930 
1940 

1950 

1960 
1970 

AND DIRECTION SELECTED 
IF (DIR{)90)*"(MODL(Z-S) ,DNN]=O) OR WIR{>88*<MOD( (X-S) ,DNN]=O 

) THEN 60TO 1830 
VZ=LZ-H Z-5) * (UZ-LZ) IWID: VX=LX+ (X-S) * <UX-LX) IWID /VIRT. X?Z 
PTX=X+Z*ZTX /PLOTTING VALUE OF X 
Y=FNArVX,VZ] fGET Y VALUE AT X?Z CORRECTED FOR VERTICAL TILT 
GOTO 1870 
IF Y(LY OR Y>UY THEN GOTO 1930 /OFF SCREEN POINT NOT PLOTTED 
PTY= 186-186/(UY-LY>*<Y-LY)-Z*ZXV /GET PLOTTING VALUE OF t' 
IF PTY>LY(PTXJ THEN LY(PTX]=PTY : GOTO 1910 /IF POINT IS 

VISIBLE BELOU ANt' POINT ALREADY THERE? THEN PLOT IT 
IF PTY>UPY[PTXJ: GOTO 1930 /IP POINT HIDDEN THEN DON'T PLOT 
PLOT PTX,PTY lPLOT POINT ON SCREEN 
IF PTY<UPY(PTX] THEN UPY [PTX]=PTY /SAVE IF NEM LIHIT 

NEXT X 
NEXT Z 
RETURN 
REM * Screen dump "* 
REM 

1980 REM Call your screen dump routine here 
1990 REM 

2020 PRINT "The function : F<X,Z)=";$FUN[0; 19J 

2030 PRINT " X-range is ";LX;" to ";UX 
2040 PRINT "Z-range is ";LZ;" to ";UZ 
2050 PRINT "Y-range is ";LY;" to ";UY 
2060 PRINT "Vertical tilt is ";ZXV 
2070 PRINT "Side tilt is ";ZTX 

6·7 



2080 RETURN 
2090 REM * Data input routine * 
2140 INPUT "Please give a function of Y in terms of X and Z{OA><OA} 

<OD>";SFUN[O] !INPUT FUNCTION 
2150 REM * Get max and min axes values * 

2160 PRINT "(OA><OA>Please give the val ue of" 
2170 INPUT II lower X : " ; LX;" upper X :";UX JGET X COORD RANGE 
2180 INPUT " lower Z :";LZ;" upper Z :";UZ !GET Z COORD RANGE 
2190 INPUT II lower Y :";LY;" upper Y :";UY !GET Y COORD RANGE 
2200 INPUT "(OA><OA>Please give side ti'lt 0 to l:";ZTX 

2210 INPUT "<OA><OA>Please give vertical tilt 0 to l:";ZXV 
2220 PRINT "<OA><OA>Do you want lines in both X and Z directions?�' 

2230 INPUT t:t:.'1; II If yes then enter Y, el se enter X or Z "; SDIR 

2240 DIR=ASC(SDIR] 
2250 IF DIR(>88 AND DIR<>89 AND DIR<>90 THEN GOTO 2220 
2260 INPUT "(OA>How many lines do ,you want in each di.rection (1 to 3 

O?)";DEN 
2270 SFUN[O;lJ=I"2290 DEF FNA[X,ZJ= II !CREATE LINE STRING 
2280 ENTER SFUN[O] !ENTER LINE INTO PROGRAH 
2290 REM * This line is replaced by the ENTER command * 

2300 WID=245/ (1+ZTX) /CALCULATE X PLOTTING DISTANCE NEEDED 
2310 DNN=INT[<WID)/(DEN-l)] !CALCULATE SPACE BETUEEN PLOTTED LINES 
2320 WID=DNN*DEN-DNN ! ADJUST IUDTH SO THAT ALL LINES ARE P(..OTTED 

2330 RETURN 

H·.V.Eaves sent in the next program and the following explanation of 
what it does. 

Some programs whi.ch use BASIC and MIC require that the NEW command 
is used to load the BASIC at a higher address so that when the MIC 
is loaded it w·ill. not overwrite the BASIC •. E�{amples of this are the 
game.s PENGO and FIREBIRD. On the tapes, the NEW address is shown as 
part of the loading instruction. However, if such a program is 
transferred onto a disk then there is no. written instruction and the 
program can be loaded wi thout first typing NEW }�xxx. Obviousl y the 
program will not work as the MIC will overwrite the BASIC. Even 
typing NEW xxxx does not overcome the problem as the BASIC checks a 
location to see if the MIC has been loaded. However, if the BASIC is 
at the de faul t address then this check is sometimes fooled by 
re adi ng part of the. BASIC program , and the MIC will not be loaded. 

The following example shows how a program can be loaded at any NEW 
addre ss , and if it is not correct will rel oad the program at the 
correct address. The default NEW parameter is una l tered so that when 
the program is f in i shed the original NEW address will be selected 
just by typi ng NEW. 

Memory location ED04 contains the address at which a BASIC program 
will be loaded {This is the NEW address + 14H}. Location ED06 
contai ns the }�xx}; specified by NEW or the default address. Thus by 
checking the val ue of the word at ED04 and modifying if necessary, a 
pr ogram can be loaded at the correct address. (see line 6 in the 
example). Not altering the word at ED06 leaves the NEW default value 
intact. 

If the word at ED04 is not correct then the program goes to the 
subroutine shown in the e}�ample at line 8000. This routine resets 
the check location to zero (line 8(05)� and then reads data to 



assemble the M/C shown in the e};ample below the BASIC. If the M/C l.S 
assembled at 6090H then the first four data lines in the BASIC are 

valid in· all cases except the data for the BASIC address marked *. 

The last line contains the program name, in this case PENGO 

terminated by 00. (see the routl.ne on p.5 of newsletter III by Tim 
Gray.) The branch to OF18 at 6098 initia,lises the BASIC memory at 

the new address. 

Please note that this routine works only with disk drives as it uses 
part of the COOS software, and in any case would be incapable of 
rewinding. a tape! However., the memory check at line S and the 
message at line 8000 can be used with any data storage medium. 

EXAMPLE OF AUTOMATIC 'NEW' 

4 MOTOR 0 
5 IF MWD[OED04H]<>0901 � THEN GOTD 8000 lcheck BASIC start address 

6 IF MWD[07810H] THEN GOTO 30 lcheck if HIC loaded 
8 COLOUR 11',0 

8000 ? U(OC}You forgot to type 'NEW �<xx x 'n:?"I 'II do it automaticall y! 11 

8005 MWD[07810HJ=0 lset to 0 as iflG not- loaded 
8050 READ Cl,C2: FOR I=C1 TO C2 STEP 2 lassemble HIC 
8052 READ C: MWD[Il=C: NEXT I 
8053 CALL Cl lre10ads program at- new address 

8054 DATA 6090H, 60AEH 
8056 DATA 513,. 9014H*, -14335 . .,-4860 
8058 DATA 1696.,. 504, 1217, S14 

8060 DATA 24746, 523, 128, 1-120, 26012 

8062 DATA 20549, 20039, 20224 lprogram naae 

MACHINE CODE TO RELOAD PROGRAM 

6090 
6094 

6098 

609C 

609E 

60A2 

60A6 

60AA 

'*" LI R1, :;:-9014 
MOV Rl,@)ED04 

BL @)0 1F8 
CLR Rl 
LI H2, )60AA 
LI Rl1,>0080 

B @>659C 

DATA >5045 

60AC DATA }4E47 
60AE DATA >4FOO 

lset BASIC st-art address 

lexecute HEM? default left- intact 

laddress of prograa name st-art­

lloa.d program 

lASCII codes of prograa name? 00 terminated 

Well that's all for this issue . If you have any interesting programs 
or routines that you would like published, then please send them in. 
We would ask that you also send a description of the way in which 
the program works, so as to help other users. 

The programs published in this issue will be available on tape. 
Please see page 2 f or details. 



--- - - - ��-- --------- - ----- ------ -----�-- --- -----------,. 

USER INFO 

.John Hackenzie has written recommending the 'COMMTEX' communications 

package by MARKRO 80FT. It is very flexible and written/structured 

in such a way that makes it very adaptable ?y the user. For users of 

WORTEX, there is a special version of COMMTEX which receives and 

sends WORTEX pages. John wi 11 suppl y thi s free to any Worte>� user 

who sends him a disk with Commtex on it. (As proof of purchase of 

Commtex. ) 

John also informs us that version 1.5 is now available� To get an 
updated copy s_end your original Wortex disk back to him. 

For those of you who are new to the user group WORTEX is a complete 

word processor (disc based) for the Cortex. For details write to; 
John Mackenzie,4 Werston Close, Malvern, Worcs. WR14 3NH 

COMMTEX is available from; 
P.Roe, 53 Broughton Road, Croft, Leics. LE9 bEB 

Phillip Marsden from Leeds wrote in search of some information. He 
has bought the memory card from MPE, and plans to make a 
half-megabyte board. He has thoughts about a RAM disc routine to 

allow faster disk access, and wonders if any other users have 
already achieved this. 

In addition 

output, and 
output. 

to this, he would like to produce an 80 column screen 
would like any relevant information - on the screen 

If you can help with either of these requests then we will be glad 
�o pass on information. 

Ladislav Vig of Switzerland wrote to us asking if ar./one else is 
using the MDEX software. He wauld like to exchange some information. 

A.R.C.Badcock wrote to express his praise for CDOS, particularly 
because it is easi ly modified, and well supported by its author, 
Neil Quarmby. He also uses the MDEX system, and asks the following 
questions; 

1} Has anyone a utility to read and wr1te to CDOS discs from MDEX, 
or to transfer files intact (like 'RDCPM' does for the MSDOS) ? 

2) Has anyone a utility to read and write to cassettes whilst in 

MDEX, so that I can tape software for safer archiv i ng . 

3) Has anyone a fix for the bug in the MDEX BASIC interpreter that 
prevents the SAVE X command from saving compiled code. The 
interpreter recognises the first 4-letters as a SAVE command 
which it rejects as source is no longer present. Although the 
BASIC is a simple one, it would be useful if-the compiled 
feature could be exploited. Perhaps the command table could be 
patched to rename the command ? 

�'IO 



FEATURE : ADDING EXTRA BASIC STATEMENTS ( By Ti. Gray) 

BASIC statements are stored in memory in encod ed -form. When enter ing 
BASIC program l ines, a check is made to see i-f the statement entered 

is included in a table during.the normal syntax checking procedure. 
When the name is -found, its position -from the start o-f the table 
becomes the token in the program.' Now when the program is running, 
th i s token is used to access a routine start address in another 
table, and a branch made to the _start address o-f the statements 

routine. 

Having said. all that,it's possi bl e to add extra statements by adding 
extra names to the name lookup table, and start addresses to the 

start address table. 

As some statements' have more than three letters there are actually 
two name tabl as , one -for the first 

rest of the name. A list of all the 

this is the list after loading CDOS, 
extra words used by the -f·il e system. 

three .letters and one -for the 
tables is included. Note .that 
and includes some changes and 

The. -first t:abTe -fQr' the name starts at 3020H, and is a 16 bi t word 
table encoded as, -follows:-

bit " bit 15 
00000 00000 00000 0 

i-f set then this name has more than 3 letters 

ascii c.ode -for 1st l etter 
-------- ascii code· -for 2nd letter 

------------- ascii code .-for 3rd letter 

. I-f the LSB of the word is set to one-,then the second name -table is 
used to encode the: secon'd part of- the· name. This second table starts 
at . 3ADAH. The start addres·s -for the routines are in a· tabl e starti ng 

at 3FCCH. Once your new,· statement,name and start addr:ess- is-- included 

in these tables." any. pr�ram can use them. 

When the progr'am" comes across, your new statement it. will branch to 
the routine.s start address. This is a direct branch so your routine 
must preserve. some of the registers., especially Ra and �15. 0n 
completion, Your extra routt_ne will have to branch back to a 
location to continue running the BASTC program. This branch back 
address i.s di fferent depending' on the type o-f parameters used. I 
don't know all the rules -for this part o-f BASIC, but I have -found 
that some return addresses are 3F2C 3F30 3F36 etc-you will have to 
experi(llent. 

Also included in the table lists are the tables -f or -functions and 

some more three letter statements. 

STATEMENTS 

ADRl WD 1 ADR2 WD 2 TABLE SADR NAME 
�----------------------------------

3A2E A3CF 3ADA OOlE 3FCC 24FC 'GOTO 
3A30 9BCF 3ADC OOAA 3FCE 1500 GOSUB 
3A32 9909 3ADE OOOA 3FDO 3FDO ELSE 
3A34 6964 3AEO 4700 3FD2 3F36 REM 
3A36 93CC 3AE2 FFSO 3FDA 2146 FOR 



STATEMENTS 

ADR 1 WD 1 ADR2 WD 2 ·  TABLE SADR NAME 

3A38 0000 3AE4 0000 3FD6 
3A3A A049 3AE6 0002 3FD8 
3A3C C 1 5D 3 AE8 0028 3FDA 
3A3E 948B 3AEA 049E 3FDC 
3A40 4CA 1 3AEC 05 1 C  3FDE 
3A42 6047 3AEE 00 18 3FEO 
3A44 OBD9 3AFO 0008 3FE2 

3A46 8393 3AF2 052A 3FE.4 
3A48 0965 3AF4 0008 3FE6 
3A4A 9965 3AF6 93E8 3FE8 
3A4C A 1 65 3AF8 74AA 3FEA 

3A4E 7D27 3AFA 0020 3FEC 
3A50 4BAB 3.AFC 0028 3FEE 

3A52 bA69 3AFE OOOA 3FFO 
3A54 B067 3BOO OOOA 3FF2 
3A56 9845 3B02 OOOA 3FF4 

3A58 1 ce8 3B04 2C02 3FF6 
3A5A 2BDD 3B06 00E6 3FF8 
3A5G 7065 3B08 bBe8 3FFA 
3A5E A845 3�)A 0008 3FFC 
3A60 A38B 3BOC 048A 3FFE 
3A62 7B21 380E 0028 4000 
3A64 83AB 3B1 0 A3IJS 40<IJ2. 
3A66 63C7 · 3B1 2 955E 4004 
3A68 956 1 3B 1 4,  0,14£ 4006 
3A6A OC8F 3B16 0220 4008· 
3A6C GI69 3B1 8 0028 400A 
3A6E 486F 3B 1A 0028 400C 
3A70 OA07 3B I C  0024, 400E 
3A72 6D5D · 3B1E 9 1 44 401 0 
3A74 9A59 3B20 0029, 4012 
3A76 71 65 3922 036A 40 1.4 
3A78 9427 3B24, 2D 1 2  40 1 6  
3A7A OA27 3'826 0 1 60 4018 
3A7C AC27 3828 0028 40 1 A  
3A7E 29E7 3B2A 0028 40 1 C  
3A80 7BC5 3B2C 0028 40 1 E 

3A92 ODE7 3B2E 0020 40020 
3A84 7Bt)7 3B30 0 1 02 4022 
3A86 A3DB 3B32 049E 4024 
3A88 GCC7 · 3B34 0 1 6e 4026 
3A 8A 2C 1 F  3B36 001 C 4028 
3A8C 7B07 3B38 0 1 66 402A 
3A8E A i 4E 3B3A 0000 402C 
3A90 A560 3B3C 0000 402E 
3A92 0000 . .::.B . .::.E 0000 4030 
3A94 0000 3B40 0000 4032 
3A96 0000 3B42 0000 4034 

3A98 0000 3B44 0000 4036 

3A9A 0000 3B46 0000 . 4038 

3A9C 0000 3B48 0000 403A 

2772 
3F36 DATA 

2240 NEXT 
1 EA4 ERROR 
2AB8 PR INT 

1F I E  CALL 
6580 LOAD 
262E I NPUT 
2CFA READ 
2D36 RESTOR 
256C RETURN 
1 E20 STOP 
3 lE4 UN I T  
3 13C T I ME 
6790 SAVE 
IF86 BASE 
2 1 38 ESCAPE 
21 3E NOESC 
2C9E RANDOM 
0 1 64 BAUD 
20F6 ENTER 
5142 PLOT 
51 3£ UNPLOT 
l ADS ·  COLOUR 
2BFC PURGE 
lA84 GRAPH 
lAYE TEXT 
1B58: WA.IT· 
lAgS CHAR 
29CC. NWmBER 
3GOA ·· LIST 
2D78. R£NUM 
lB9E SPRI TE 

l B6A SHAPE 
1 9FC SPUT 
1 992 SGET 
32 1 A  BOOT 
3348 SWAP 

1 73A CLOAD 
1 86E MOTOR 
6540 CSAVE 

6AOO OPEN 
6900 CLOSE 

6AEO GET 

6AE4 PUT 
0000 

0000 
0000 

()OOO 
0000 
0000 

6· 1 �  

,.. 
3 LETTER STATEMENTS 

ADR1 WD 1 TABLE SADR NAME 

3A9E 385A 403C 

3AAO 33E8 403E 

3AA2 73E8 4040 
3AA4. 83EO 4042 
3AA6 6A48 4044 
3AA8 A 1 5S 4046 
3AAA 000t) 4048 
3AAC 73CO 404A 
3AAE 3240 404C 
3ABO 3 1 48 404E 
3AB2 B95C 4050 
3AB4 238A 4052 
3AB6 0000 4054 
3ABB 0000 4056 
3ABA A244 4058 

3ABC 1 486 405A 
3ABE 3486 405C 
3ACO 695A 405E 
3AC2 25DA 4060 

1 BFA 

3 1 DE 
3 1 D6 

259C 

2()32 

2772 
2AB8 
29FA 
25AE 

200E 
0 I CE 
l E3A 
2AB8 
6E4t) 
4E6A 
lFA6 
1 F8C 

2908 
299E 

FUNCTIONS 

3B4A 9882 48CA 
3B4C 9 1 0C 48CC 
3B4E 1 CC2 48C£ 
3B50 7502 48DO 
3B52 9BC6 48D2 
3B54 860A 48D4 
3B56 OCSC 48D6 
3B58 A392 48D8 
3B5A 3BDB 48DA 
3B5C C95.6 4BDC 

3B5E 7266 48DE 
3860 9466 48EO 
3862 9E66 48E2 
3B64 l A68 48E4 
3B66 7 1 36 48E6 
3B68 A244 48E8 

3B6A 1 486 48EA 

3B62 3486 4BEC 
3B6E 695A 48EE 
3B70 25DA 48FO 

3B72 7 1 58 48F2 

3B74 40DA 48F4 
3B76 9BEO 48F6 

3B78 63C6 48F8 
3B7A 23DA 4BFA 
3B 72 33CA 48FC 
3B7E 0000 48FE 
3B80 0000 4900 
3B82 0000 4902 

2466 
29C8 
2936 
1 8B4 

5346 

4A28 
2A9A 
2.440 
5056 
2482 
535A 

53£6 
24 1 C  
3 1 28 
3C)38 

4E9E 
l FEE 
1 FC4 
2924 
29B8 
1 F7C 
1 F6E 
l F4A 
l B 1 A 
24CB 

69 1 8  
0000 
0000 
0000 

MAG 

TOF 
TON 
POP 
DIM 
LET 

ON 
IF 

DEF 
NEW 
END 

B I T  
CF�B 
CRF 
MEM 
MWD 

ABS 

ADR 

ASC 
ATN 
COS 
EXP 
FHA 
INT 
LOG 
KEY 
SIN 
SQR 
SYS 
T IC 
SGN 
B I T  
CRB 
CRF 
MEl'"1 
MWD 
LEN 
MCH 
POS 
COL 

MOD 
EOF 
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S H O R T  T I F· S  
,.. 

The f i r st t i p th i s  i ssue c omes f rom A . R . C . Badcock , and i s  c on c er n ed 

w i t h  the RGB i nt er f a c e  c i r c u i t . Upon b u i l d i ng this b oar d i t  on l y  
g ave out b l ac k .  To so l ve th i s h e ad j usted the b iasi n g of TR8 , TR 12 , 

an d TR 1 6 .  To ach i ev e  t h e  c o r r ec t  c o l our b a l ances he changed R23 , R37 
and R48 to 1 KO .  

Mr . Badcoc k wou ld al so l i ke t o  warn user s n ot to clo t h e  " 3 . 5K FREE 
RAM " mod , as th i s  i s  a non-r eversi b l e al t er ati on . By i ns t a l l i ng the 
memor y mapp er cra p ,  w,L t h  no PCB changes ( other th an re.movi ng l i n k s ) 
a l l 4K i s  ac cessi b l e under sof tware c on t r o l . 

Pr em Ho l daf3Ja y 
goi ng throug h 

correct ing the 
Line 80 shoul d 

i s  one ' of our n ewer members f rom London . He has b een 
the o l der news l et t er s , and h as t h i s sug g e.st i on f or 

l ower case data from i ssue 2 ( An dy l<en d a l l '  s l et t er ) . 

r ead ; 

80 DATA 3 , -28087 ,8962 , 7 , 4673 , 1024 , 3 , -28624 , 9984 , 16655 , 4·161 ,8960 

B i l l  Eaves has t wo ti p.s about CDGS. I n  i ssue 3 pag.a. 5 there ar e some 

suggested mod i f i ca,ti ons , wi:l i ch do n ot app l y  to CDOS 1 . 2 . Th i s  
ver si on al ready has an auto- load f'ac i  1 i t  Y wh i.ch 1 0.acts a f i I e  cal l  ed 
AUTOEX EC fr om the' BOOT commaAd. The r out i n e  wh i ch perf or ms the 

auto- r oad  is. si.tuat.ed at 6940H. If user s of cnos 1 .2 wi sh t o l oad 
f i  1 enames of ther e own choi c e. the hex ABC I I  cod es should be en tered 

at 6938H to 693EH ., Jf a f i l en ame of l ess t h an 8 char acter s i s  used ,. 
i t shoul d be termi nated by OOH . 

Hi 1 1  also in-forms us that c ert a,i:n pr ogr ams wa 11 not work pr oper 1 y 

af t er cnos h as been l oaded . The pr oblem i s  t hat some p r ograms were 
wr i tt en bef ore a way was kn owA to c:orr ect the COL f unct ion , c h ecked 

p h � el s' f or the l atest f oregr ound and back ground c o l our s .  eDOS 
correc t s  the f' aul t so such a p r ogram c h ec k s  f or the wrong c ol our s � 
Th e si mp l est way {though perhap s not the most el eg an t }  i s  to set 
l oc at i on 1D1 2H to EE9·5H wh i ch i s  the val ue when the Cort ex is r eset 
or swi t c h ed on . Remember to change the t h e  val ue back to F120H when 
the p r og r am h as f i nished . CDOS 1. 2  p er f or ms the COL c or r ect i on at 
l oc at i on 69EEH . 

,Ju l i a n Ter r y  t e l l s  us t h at pri nt 1 ng c h aracter 1 0H wi l l  st op the 

cur sor f rom bein g p l ot t ed . Un f or tunat e l y  t h er e i s  no w a y  o f  get t i n g  

i t · bac k w i thout c l ear i ng l oc at i on ED6AH , as r- epor ted b y  Robert i n  
news l et t er 2 .  

John 11a c k e Tl z i e  h a s  a number of poi n ts t o  make about CDOS . 
1 )  The AUTOEXEC progr- am i s  usef u l  f or- hol d i n g  al l t h e  l i t t l e  mod s 
an d deb ugs to BOOT t h e  Cor t ex as you r- e qui r e . Her e i s  a l i t t l e  b i t 
f or you t o  add t o  i t .  

yyyy 

BAUD 2 , 1 200 : BASE 080H 
CRB [ 1 4 J = 1  : CRF [ S J=023H 

b · / 3 
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Th i s  wi l l  set up t he RS232 p or t  t o  1 200 Baud , ( or amend to sui t your 
p r i n ter ) an d 8 b i t .  Th i s  a l l ows your � p r i n t er to pr i nt a l l t h e  
char a c t er s  ab ove ASC I I 1 27 .  Now when you wan t t h e  p r i n t er j us t  t y p e  
UN I T  2. Retype BAUD 2 , 1 200 t s r eset t o  7 b i t .  

2 )  cnos d OES not have a sy stem of mar k i n g  U / S  s ec t or s  on t h e  d i sk 
d i r e ct or y d ur i n g  f ormat i ng .  A method of do i n g t h i s  c omes f r om t h e  
way eDOS saves t he f i l es t o  d i sk .  If d ur i n g a SAVE to di sc you g et a 
per si . . stent di s k  error < i e  a sec t or i s  f aul ty > , the system w i l l  have 

al ready updated the d i r ec tor y .  If you ren ame that f i l e  RUBB I SH ,  t h en 
wh en nex t you save to that d i sk the bad sec tor i s  n ot used . I f  you 
are very c l ever you c:an i d ent i f y  the of f en d i ng sec t or , and save a 
ver y  sh or t p rogr am over i t .  

3 )  Wi th r e+er enc e to the AUTOLOAD p r ogram i n  i ssue 5 ,  i f  you ame n d  
the l i st i ng a s  f o l l ows then al l f i l es w i l l  be l i st ed on t he screen 
wi th no scrol l i ng i f  the d i r ec t ory i s  l ong . 

If you cal l t h i s p r ogr am AUT02 ., then add t h i s  l ast l i ne t o  y our 
AUTOEX EC p r og r am :  

x x x x x  LOAD 0 ., " AUT02 11 

Now c h an g e  t hese 1 ines.; 

40 ? : ? ; n 
210 D=1 

Auto f i l e  l oad f rom d i sk 1 11 : ?  

Save t h i s p.r og r am as AUT03 . Now copy AUT02 an d AUT03' on to al l your 

di sk s .. Rememb er to amend I i he 2030 for each di sk. 

M ACH X N E C O D E- P R O G R A M M I NG 

[2 ] Addressi ng Moties ( b y  Kev i.n Ho l 1 ofJIa y ) 

I n  part 1 we� dea'l.t with movi n g  d at a  between r eg i  sters , and 
i ncremen t i ngl decr emen t i n g . . reg i ster s .  We wi I I  ob v i  OUS I  y wan t to 
ac cess data i n  the mai n memory as we'I I ,  and there. ' are a n umber of 
ways of doi ng t h i s .  These are cal l ed addr ess i n g  modes , and the mai n  
on es wi l l  b e  d i scussed i n  th i s  ar t i c l e .  

We have a l r eady seen an ex amp l e  of i mmed i a t e  addr ess i n g  ., wher e a 
r eg i ster i s  l oaded d i r e ct l y  wi t h  d at a  ( eg L I  R 1. , > 1 234 ) . We have al so 
seen reg i s t er ad d r es s i ng ., wh er e  another r eg i st er hol ds the d at a  ( eg 
MOV R l , R2 )  • 

. .  The n ex t  mode i s  r eg i ster i.n d i rect add r es s i ng • A r eg i ster ho l ds t h e  
ad d r ess a t  wh i ch the r e qu i r ed d a t a  ' i s stor ed . Thus i f  memory 
l ocat i on 7000H con t a i n s  our- d ata , t hen we c an l oad i t  i n t o  R2 b y ;  

e9 1 ) L I  R l , >7000 
MOV *R l , R2 

! L o a d  Rt fJl it h  7000H 
!Cop y the d a t a  s t o r e d  a t  t h e  a ddr e s s  i n  R 1  
! in t o  R2 

The r eg i ster R2 w i l l  n ow con t a i n a c op y  of t h e  d ata s t o r ed at 
l ocati on 7000H . The * i nd i c at es t h at t h e  c on t e n t  of Hi i s  an address 
at wh i ch the r e qu i red d a t a  i s  st o r e d . 



I n  t h e  ab ove ex amp l e i t  woul d h ave b een s i mp l er to use i n d i r ec t  
memor y addr ess i n g . I n  t h i s  mod e t h e  d at a  i s  l oa d ed d i r ect l y f r om 

memory . 

eg2) MOV @ }7000 , R l -' Co p y  t.h� data "fr o iD  l o c a t i on 7000H i n t o  R l  

T h e  @ si g n  i n d i c a t es t h a t  i n d i r e c t  ad d r ess i n g  i s  b e i ng used . 

Do n ot b e  worr i ed i f  t h ere seems t o be so many ways of doi ng t h e  
same th i ng .  On ce each of t h e  ad dr ess i ng modes i s  und erstood , you 
shou l d be ab l e  to see t h at each on e h as i t s  own part i c u l ar use i n  
d i f f er ent types of p r ogr am . 

I f  we wan t  t o  use man y  rel at ed data i tems , say f or ex amp l e ,  a l i st 
of c oord i n ates , then we w i l l  p r ob ab l y wan t t o  f orm a t ab l e  of them . 
To do th i s  we use i nd e;< ed address i n Q  • Th i s  i s  b est i l l ust rated b y  
anot her ex amp l e .  

e93 ) memory l ocat i on 7000H --- } : d ataO : 

700 1 H  i d at a l  

7002H : data2 : 

7003H : data3 : 

7004H : dat a4 : 

To acc ess on e 
address , but i t  
ref erence , and a 
i nto r eg;is,ter R2 we 

of t.he en tri.e.s we c ou l  d j ust c a l  c l,t 1 ate the r e I  evan t 
i s  eas i er to use t h e star t ad d r ess ( 7000H ) as a 

r eg i st er as an i n d ex p o i nter . Thus to l oad data3 
woul d do . th e' f ol lowi n g ; 

• 

L I  R l , 3  
MOVB @ }7000 ( Rl ) , R2  

Th i s  -Gop i es t h e  dat.d' f'r om address 7000H+R l < =3 ) , [ i e  7003H ] , i n t o  R2. 

As an ex tens i on t o  th e. reg,iste.r i n d irect add r essi ng , we may want to 
access several d a.t a i tems. wh i ch are st or ed sequen t i al l y  i n  memory . 
Th i s  may be ach i eved by using auto-i n c r emen t i ng • 

eg 4 )  MOV *R3+ , R2 

The p l us s i g n  f o l l ow i n g  R3 i nd i c at es t h a t  t h e  conten t s  of the 
r e g i s t er ar e to be i n cr emen t ed b y  t wo i mmed i at el y af ter copyi n g  t h e  
con t en t s. o f  t h e  address i n  R3 i nt o  R2. 

I f  R3=7000H , and t h e  l oc at i on 7000H c on t a i n s  t h e  val ue l 234H , t h en 
af t er e x ecut i ng t h e  ab ove i n structi on , R2= 1 234H , an d R3=7002H 

So far we h ave on l y  d i scussed ways of mov i ng d at a  f r om one p l ace t o  
ano t h er ( e�{ c l ud i n g i nc r emen t / dec r emen t ) . I n  the next i ssue we w i l l  
mov e on t o  l oo k  at h ow we c an p er f or m  l og i c a l  op er at i ons and s i mp l e 
ar i th met i c .  I f  t h er e  ar e any poi n t s  wh i ch YOLl wou l d l i k e cover ed i n  
mor e d e t a i l ,  t h e n  p l ease wr i te an d l et me k n ow . 

b - IS 



E X T R A  F E A T U F.:: E : MAG I C  SQUAHES 

On our n ews l et t er prog r am tapes we usua l l y  i ncl ud e a short f eature 

BAS I C  p r og r am wr i tt e n  b y  our s t af f . Th er e  are man y i nt er est i ng 

mat h emat i c al pr ob l ems wh i c h c an be so l ved n umer i c a l l y ,  an d t h er ef or e  

ar e sui tab l e  mat er i a l f or p r ogramm i n g . I t was our i n t en t i on t o  

mar ket a ser i es of suc h programs , b ut i t  was dec i d ed that i t  wou l d 
be mor e usef u l  to p r i n t  sep ar ate art i c l es i n  t h e  newsl etter . 

Th i s  prog r am c a l c u l at es and p r i n t s  out odd mag i c squares us i n g  ver y 
si mp l e  rul es . Any si z e  of square i s  possi b l e ,  a l though the scr een 
s i z e  r estr i ct s  the d i sp l ay to a 9*9 squar e . The method of gener at i ng 
even mag i c squares i s  a l i t t l e mor e  comp l ex ,  and so wi l l  not be 
shown h er e . 

For those of you who do not know , a mag i c  s quare 
s quare ar r a y  of numbers i n  wh i ch every row , 

d i agon al adds up t o  the s ame numb er . ( see f i g . 1 )  

i s  qui te si mp l y  a 
c o l umn ,  and l on g  

8 1 6  
3 5 7 
4 9 2  

f i g . l every row , col umn and l ong d i agonal 
adds up to 1 5 .  

Th e met h o d  o f  pr oduci ng an odd mag i c  s quar e i s  qui te si mp l e .  You 
start of f b y  f i l l i ng i n  t h e  mi d d l e el ement of the t op row wi t h  a 1 .  
You then pr oceed to move d i agonal l y  upwar ds to t h e  r i g h t  f i l l i n g 

i n  suc ces s i vel y 2 ., 3 ,  • •  etc . (NB i mag i n e  the square to wrap ar ound 

i tsel f . i e  i f  you move of f the l eft s i de t h en you must r e j oi n  t h e  
ri g h t  s i de . ) .  I f  you come to a s quar e wh i ch i s  a l r eady f i l l ed i n  
then you move d own two , l ef t  on e and con t i nue as bef or e . 

1 0  REM ODD MAG I C  SQUARES 
15 TEXT 
20 INPUT " HOW MANY NUMBERS TO A S IDE ( ODD ) ? " ; N  
30 N=INT [N ] ·: IF I NT CN/ 2 ] =NI2 : BOTO 20 ! make s u r e H i s  i n t:  & o d d  

40 D I M  SQ [ N , N J 
50 FOR 1= 1 TO N 
60 FOR .1 = 1  TO N 
70 
80 

90 

SQI I , J J =O 
NEXT .1 

cLear al l e l emen t: s  o f  s quar e 

NEXT I 
I = 1 +I NT CN / 2 J  : .1= 1 

SQ [ I , J J = 1  
FOR C=2 TO N*N 

1 = 1 + 1 : .1=.1 - 1  

I F  I )N THEN I = I -N 
I F  1 < 1 THEN I = I +N 
I F  J{ 1 THEN J=J+N 
IF J >N THEN J=J-N 

s e t:  i , ) t:o m i dd l e  o� r o p  
s e t:  t:h i s  e l emen t: t: o  1 
r es t:  of e i e m e n t:s 
mo v e  d i a go n a l l y  u p war ds 

a l l ow for wr a p - a r o u n d 

r o w 

an d r i gh t:  

1 00 

1 05 

1 1 0 

1 30 

1 40 
1 45 

1 50 

1 55 
1 60 I F  SQ ( I , J J < >O THEN J = J +2 : 1 = I - l : 60TO 1 40 ! i f  n e �v p o s i t i o n 

t h e n  1.I O �l e  down t:wo , l e ft: on e an d t: r y a ga i n  

1 65 SQ [ I , J J =C ! n e;q pos i t: i on e m p t: y ,  s o  s e t t o  c o u n t: v a l u e 
1 70 NEXT C 
1 75 REM PR I NT MAG I C  SQUARE 
1 80 FOR 1 = 1  TO N 
1 90 FOR .1 = 1  TO N 
200 ?@ « 1 *3 ) , { J *2 » ; SQ [ I , J J  

2 1 0  NEX T  J 
220 NEXT ·1  

"fu l l 
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r'tODE:3 1 .  InP IJ,t: text. 
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3 .  Retl.I.rn i riP I.lt text; 
4_ Viel�J disk P age 
5�. S:ave ?'a$e tt;:' d i :=.k 
6'. Pr h-.t P'age/p ages. 
7 .  Sp e'l l in9 check ( ret.:! 1.1, i res SP el tex ) 

FUNCTTON!S 
1. T'e-xi:: i'rtP I.I. t l'.1 i t;h flJ, t t char3;':t.er ed i t i '1"19 
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+..... Rri.9ht )'l'Ia.r';in contro.l 
9�. Au�o re�t:lJ.rn 
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J;: 1.5' •. 018 ? hJS 3: 5 1 /4 b 1. a'rlk d i5k 

'S P E'L T e::X 
The> Sipre·1 I Lng, checker' f!i:lr' Wortex. Th i s:  r-IJ.ns · lJ.iider' COOS 1 •. 2.0 . ·  
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2 ._ EcU t:  the: O-i.c:t�i.o'l'l&r!ll ; ·  
3 .  R'e:t;llr'n to Wortex 
4. Corr-eet errors 

FUNCTIONS 
1 .  Vi e1 .•• 1 t:he· errors · 
2 .  Correct: the er rors 
3 .  St.::tre the e'r-r;::,r I,)ord in t·he d i cti ,::m.ar� 
4 .  Add ',.Iords t.o D icti oml,r� d i rrect. fr,,:,rt! k e::l t":'-i3.rd 
5 .  De l e te I • .&ords f'rop\ t·he D i ct it:'il.:t.r� 
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