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NOISE on The Data Bus
by Jim Folz

Tha Executive Board is considaring a
picnic/computerfest, No sitm has been chosen

yet, but a place central to the four chapters is
bming sought. The intsnt is to find a placa
with indoor facilitioes (to protect the
computers) and soms outdoor facilitims for those
who may not bm interested in computers C(uwhosver
that is). Flea markets, demos, etc. arm
planned. Each family would be responsible for
their food arrangaments. A representative from
sach group will make up tha planning committes.
If you would 1like to help plan the esvent,
contact your chapter officers. A datm in
mid-Septembar has besn suggested.

Con’t Fforget our contest Ffor the
S-line program. The July deadline will be here
before you know it. Talk it up! This is a great
way to lesarn/sharpen programming skills.

bast

Get your raffle tickets for the Rave
keyboard. The winner will probably be chosen at
tha Juna masting.

At the Juna Christiana mmeting,
will discuss Multiplan,
also planned.

Bill MclLean
A demo of Fortran S99 is

At the July South Jersay meeting, a Super
Multicart demo is planned. Modifications to the
Tl conspole (faster crystal/fastsr RAM) will bm
discussed. Barry Traver is scheduled to appear
to show his diskazina. A Turbo Pascal demo is
2lan poe=ible, The Supses Multicart domc iz als

planned for the July Christiana meeting.

- -
@ISO

COMPUTER FAIR SCHEDULE:

07/19/87 10 A.M.-4 P.M, Holiday Inn,
Rt. 70 and Sayre Avanus

Charry Hill

08/02/87 10 A.M.-% P.M, Holiday Inn,
Exit 14B-New York Thruway

Suffern

08/09/87 10 A.M.-4% P.M. Armory Place,Silver Spring
925 wWayna Avanue

SN N

CONTENTS OF THE JUNE ISSUE OF THE DATA BUS:

Minutes - Dalmarva Chaptsr Page 1
Design Your Own Cursor Page 1
NOISE on The Data Bus Pags 2
BASIC/XBASIC Programming Techniques Page 3

Progs That Write Progs - Parts 3,4,5 Pages S5,7.8

Sprites/WUorkshaat Pagms 5-6
Sprites - Part 2 Page 7
Bell Compatibility Paga 8
Dabugging Pages B-3

Slashad 2aro Page 10



THE DaTéa BUS VO . S5 O NO. = JuUurnNM . 19237
DELAWARE “Yal LEY USERS GROUWUF — FAGE =
BASIC/XBASIC PROGRAMMING TECHNIQUES 72 H FFBBBBBBB3EBEBEB 83 ¢ FFFFFFC3BFBFBFC3
by Jack Shattuck v
: 73 1 FFC7EFEFEFEFEFC7? 100 d FFFFFFB87DBDBDBB7
REVERSE VIDEQ FOR HIGHLIGHTS ON SCREEN 1
¥ 74+ J FFFBFBFBFBFBBBC7 101 e FFFFFFB3BFB7BFB3
Ona technique used with another well-known
computer to emphasize certain text on screen is : 7S X FFBBB7AFSFAFB7BB 102 f FFFFFFB3BFB7BFBF
the visual effect of resverss video, whereby your *
narmal dark printing on a light background (that § 76 L FFBFBFBFBFBFBFB3 103 g FFFFFFC3BFA3BBCY
is, normal as printed on paper — unlike DM 1000, .
Tl-Writer, mMultiplan, etc.) is reversed to give : 77 M FFBBS3ABABBBBBBB 104 h FFFFFFBBBBB3BBBB
a varied enhanced graphic display. '
One practical use is during debugging, when § 78 N FFBBSBSBABB3B3BB 10S i FFFFFFC7EFEFEFC?
yow’'ll want to check typing: zerao vs. latter "o” 1
for instances. ., /9 0 FFB3BEBBEBBBBBB3 106 J FFFFFFF7F7F7B7CF
[
1 think Patrick Parrish once may have given § BO P FFB7BBBBB7BFHFBF 107 k FFFFFFDBD7CFD7DB
the reverss char codes in a Compute! article in H
the distant past, but if so, I can't find it and | Bl @ FFC7BEBBBBABE7CB 10B 1 FFFFFFBFBFBFBFB3
it wasn’t reprinted in any of thes bound Computs!
collections. Those of you wsing Tom Freeman's ! 82 R FFB7BBBBB7AFB7BB 109 m FFFFFFBBS3ABBBBB
fairwars Easy Sprite could try entscing C(ons by .
one) ths standard char codes and then modify for B3 S FFC7BBBFC7FBBBC7 110 n FFFFFFBBSBABB3BB
a nagative putput. You'll ses the effect during ¥
Easy Sprits instantly. Listings below have bmen 3} 8% T FFB3EFEFEFEFEFEF 111 o FFFFFFB3BBBBBEB3
obtained from that source, so I'm sanding Tom a
fairware check For this column - it demonstrates : 8S U FFBBBBBBBBBBEBC7 112 p FFFFFFB7BBA7BFBF
the clear valums of his Easy Sprite to ms. ]
* B6 V FFBBBBBBO7O7EFEF 113 q FFFFFFC7BBABB7CE
Using XBASIC, thms normative character code ,
listing can be obtained using this statament: : 87 W FFBBBBBBABABABOD7 114 r FFFFFFB7BBB7B7BB
L]
FOR N:32 TQ 126::CALL CHARPAT(N,C3)::PRINT N;CHR § 8B X FFBBBBO7EFO7BBBB 115 s FFFFFFC3BFC7FBB7
SCNY;” ,C%: :NEXT N "
* B9 Y FFBBBBO7EFEFEFEF 116 t FFFFFFB3EFEFEFEF
CALL CHAR, PRINT or DISPLAY bring thoss to i '
the screan. To rsassign valuss, s complste list ; 90 2 FFB3IFBF7EFDFEFER 117 .« FFFFFFBRRRBRBRCY
of reversa video char codes for the TI-339/4A: .
* 91 C FFC7DFOFDFOFOFC7? 118 v FFFFFFBBBBD7D7EF
32 FFFFFFFFFFFFFFFF S2 4 FFF7E7D7B7B3F7F7 §
] 32 \ FFFFBFOFEFF7FBFF 1183 w FFFFFFBBBBABABD7
33 ! FFEFEFEFEFEFFFEF S3 S FFB3BFB7FBFBBBC7 ,
* 893 1 FFC7F7F7F7F7F7C7 120 x FFFFFFBBO7EFD7BB
3% * FFO7D7D7FFFFFFFF St 6 FFE7OFBFB7BBBBC7 1§
» S4 ° FFFFEFO7BBFFFFFF 121 |y FFFFFFBBD7EFEFEF
3S # FF0O707830783070D7 SS 7 FFB3FBF7EFOFOFOF :
* 35S _ FFFFFFFFFFFFFFB3 122 2z FFFFFFB3F7EFDFA3
36 § FFC7ABAFC7EBABC? S6 B8 FFC7BBBBC7BBBBC7 §
: ' S6 ' FFFFOFEFF7FFFFFF 123 ( FFE7DFDFBFOFDFE?7
37 % FF9F9BF7EFDFB3F3 S7 8 FFC7BBBBC3FBF7CF
" 97 a FFFFFFC7BBB3BBBB 124 | FFEFEFEFFFEFEFEF
38 &8 FFOFAFAFOFABB7CB 58 FFFFCFCFFFCFCFFF §
v+ SB b FFFFFFB70BC70B87 1285 )} FFCFF7F7FBF7F7CF
39 ° FFF7F7EFFFFFFFFF 59 ; FFFFCFCFFFCFEFOF :
t and last but not lsast: 126 ~ FFFFOFABF7FFFFFF
40 ¢ FFF7EFDFDOFDFEFF7 60 < FFF7EFOFBFDFEFF7 }
. In BASIC, assign the raverss video alphabamt
41 ) FFOFEFF7F7F7EFOF 61 = FFFFFFB3IFFB3FFFF : to charactars 129-1S4% which can print out by uss
t of CTRL A - CTRL 2. In XBASIC, chars 144-158 ars
42 * FFFFO7EFB3EFD7FF 62 > FFOFEFF7FBF7EFOF ! raserved for Sprites, so bes salective. Try this:
[ {
43 + FFFFEFEFB3EFEFFF 63 7 FFC7BBFBF7EFFFEF : 1 CALL TURNPAGE
1 1000 SUB TURNPAGE
44 , FFFFFFFFFFCFEFDF 64 @ FFC7BBA3ABA3IBFC7 § 1010 DATA FFFFFFFFFFFFFFFF, FFB7BBBBB7BFBFBF,FFB7
« BBBBB7AFB7BB,FFB3BFBFB7BFBFB3, FFC7BBBFC7FBBBC7
4S5 - FFFFFFFFB3FFFFFF 65 A FFC7BBBBB3BBBEBB : 1020 DATA FFC7BBBBB3IBBBBBB, FFBBIBSBABB3B3BEB, FFBB
+ BBO7EFEFEFEF,FFBBB7AF9FAFB7BB, FFB3EFEFEFEFEFEF
46 FFFFFFFFFFFFCFCF 66 B FFB70DBDBC7DBOBB7 ! 1030 DATA FFB3BBBBBBBBBBB3, FFC7BBBFBFBFBBC7,FFC7
« EFEFEFEFEFC7,FFBBBEBBBBBBBBC?
47 / FFFFFBF7EFDFBFFF 67 C FFC7BBBFBFBFBBC7 : 1040 CALL COLOR(13,2,16)::CALL COLORC14,2,16)::R
» ESTORE 1010::FOR N=12B TQ 141::READ RS
4B 0O FFC7BBEBBBBBBBC7 68 D FFB7DBOBDBOBDBB7 § 1050 CALL CHARCN,R$)::NEXT N
« 1070 !'CALL KEY(O,K,S)::IF S=0 THEN 1070
49 1 FFEFCFEFEFEFEFC7 63 E FF539FBFB7BFBF83: 10BO SUBEND
[ ]
S0 2 FFC7BBFBF7EFDFB3 70 F FFB3BFBFA7BFBFBF ¢ RUN it; delete the ! in Lire 1070 and add:
1060 DISPLAY AT(24,1):”,ABCDD, EFG, HCG, IJ,KJ
S1 3 FFC7BBFBE7FBBBC7? 71 G FFC3BFBFA3BBBBC7? FILFMC,” holding CTRL for items in guotss. RUN!
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Programs That Write Programs - FPart 3
by Jim Petsrson

Let's start learning how to actually write
a program that writss a program.

A MERGEd program is a O/V 163 file, so -

OPEN #1:"0SK1l,.(filsnams),VARIABLE 163,0UTPUT

Every program line begins with a line
rnumber, of course. In HMERGE Fformat the line
number, whether 1 or 32767, is squished into two
charactars, We don’'t nesd to get into how this
is done, but you can accomplish it with

CHRSCINTC(LN/2SB6) )& CHRS(LN-256% INTC(LN/2S6)),
wheres LN has been predsfined as ths line number.

To print a stateament or command, anything
that is represented by a toksn in thes tokan
list, just print the CHRS of its token ASCII.
For instance, the token for ODATA is 147, so you

would print CHRS(147).

To print a variabls name, either numeric or

string, Just snclose it in quotes, "A” or "AS”,
To print a value, or a string which is not

in quotation marks (such as in a 0ATA

stataments), or the word which follows a CALL,

Jou must print CHR$(200> followsd by a token
giving the number of characters te follow, such

as CHRS(S) for a S-letter word such as CLEAR,
than the values in quotes. For instance, the
token for CALL is 157, so CALL CLEAR is

CHRS(157)&CHRS(200)&CHRS(S)I&"CLEAR" .

Similarly, tokens for parenthsaess ares 183
and 182, so ths variabls nama A(l) is "A"&CHRS
(183)8CHRS(200)&CHRS(1)&”1"&CHRS(182) .

A guoted string is handled in the sames way
aexcespt that it is preceded by token 1S3, so
PRINT "HELLO” is CHRS(1S6)&CHRSC(199)8CHRS(S)
&"HELLO”. Oon’t worry about the quotation
marks, the computsr will handls that.

If you need to refer to a line numbsr, as
in GOTO SO0, uss tokean 201 followad by the lins
number Fformula, thus CHRS(134)&8CHRS(Z201)&CHRS
CINT(S00/256) )& CHRS(500-256*INT(S00/256)) .

Oon’'t print more than 163 characters in a
record. You can print multiple-statement XBasic
lines, but bs surs to uss ths double-colon tokan
130. as thas separator, not two of the 181 colon
tokans,

Each program lins must and with CHRS(O) as
ths end-of-line indicator, and the last recocd
¢ou print must be CHRS(255)&CHRS(2S5) as the
end-of -file indicator.

If you get an I/0 ERROR 25 whan you try to

mesrge your program, it means that you left off
tha Ffinal double-25S. If ths program marges,
but crashes when you run it, you will probably

be able to spot an obvious srror in the lire
whesn you LIST it. If the 1lima 1looks OK but
givas you a DATA ERROR or SYNTAX ERROR, you left
off a CHRS(O) or gave the wrong count of
charactars aftar token 198 or 200. Ths program
published in Part 2 will help you to track doun
thasa bugs.

Now let's write a program.
longest possible one-liner program?

Wall, RANDOMIZE is the longeast statement
that can stand alorms., It is representad by the
singls token 143, and to repeat it must be
followed by the double-colon token 130. Since
any linm number will take two bytas, let's use a

What is tha

S-digit lins number. And don't Fforget that
Firmal CHRS(0). That still leaves us 160 of the
163 bytas, so we can rspsat tokens 149 arnd 130

fFor 79 times, followad by a Finmal 149.

=

= NO. = JuUund. 12877
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100 OPEN #1:"0SK1.LONG"”,VARIL
ABLE 163, 0UTPUT

110 FOR J=1 TO 79 MS=rS&C
HRSC(149)&CHRS(130):: NEXT J

:: MS=CHRS(254)&CHRS(254)&MS
&CHRSC(149)&CHRS(0):: PRINT #
1:m8 PRINT #1:CHRS(25S)&C
HR$(258)

120 CLOSE #1

RUN, NEW, MERGE DSK1.LONG and LIST - oaver
34 linas long! But that one-liner doesn’'t do
anything, so try this ons.
100 OPEN #1:"0SK1.LONG”,VUARI
ABLE 163, 0UTPUT
110 FOR J=1 TO S2 :: M$=HnSa&C
HRSC1B2)&"X"&CHRS(130):: NEX
T J :: MS=CHRS(254)&CHRS(254
JEMSACHRS(1B62)&"X"&CHRS(0O) : :
PRINT #1:MS
120 PRINT #1:CHRS(255)&CHRS(
25S5):: CLOSE #1
Again RUN, enter NEW, thsn MERGE OSK1.LONG,
thsn RUN. You'll gat a messags BREAKPOINT IN
32510 (don’t ask me why!) but Just entar RUN
again.
Neaxt month - using DEF to make it all
easier.

USING SPRITES
by Jim Davis

Last manth,
notes on

the newsletter reprinted scome
spritas by Jim Paterson., This is a
suppiement, in fact a simple "HOW 10", so you
can start making your own sprites. I’ve made a
worksheast that has a raminder for the commands
that are used for sprites. Below is a simpls
XBASIC program to display a dog.

100 CALL CLEAR

200 CALL CHAR(SEB, "0S0787FAFC
FECAR00”">

300 CALL SPRITE(#1,98,2,100,
100>

400 CALL MAGNIFY(2)

S00 INPUT X

B00 CALL MOTION(#1,5,%5)

700 INPUT X

FOR
RENT

)
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Sprites -~ Part 2
by Jim Peterson

Several sprites can be cresated by one
statemant, such as CALL SPRITE(#1,42,16,10,10,
#2,65,2,20,20). .

The pattemrn of saveral sprites can be

changed at ance by CALL PATTERN(#1,CHAR, #2,CHAR)
- this is very useful when changing the pattern
of a charactar which has besn created from two
or more sprites.

Sevaral gsprites can he
simultanesously, or have theair
simultanesously, by CALL
#2,RVU,CVU, #3, RV, CV) etc.

sat in mation
motion changed
MOTIONC#1,RVU,CV,

This is also very

usaful when moving a charactar formed of two or
more spritas.
Savaral sprites can be recalored

simultansously with CALL COLOR(#1,C,#2,C) atc.
Several sprites can bs relccated togesthaer

by CALL LOCATEC(#1, DOTROW, DOTCOL , #2, DOTROW, OD
TCOL) etc.

Tha position of more than one sprite can be
found at onae time by CALL POSITIONC#1,DOTROW1,

DOTCOL1, #2, DOTROW2, DOTCAL2) stc.

A sprite can have only ons color, unlike a
scresn charactar which can have a foreground and
background color. Any dots which are not "turned
an” in the character bheing ussd for the sprite
will be transparent. Howaver, a sprite with a
higher number, using a redefined character with
all dots turned on and of a different color, can
be created at the sams dotrow and dotcolumn,
giving the illusion of a sprite with foraground
and background color. Up to 4 sprites can be
stackad in this way to creatse a multicolored
sprite aeffect. If ths sprits is staticnery,
colored graphics behind all 4 sprites can give
tha illusion of even more colors.

Sprites always appsar to
screen graphics, and lowsc-numbsresd
always appear in front of higher numbsred
spritas. Howsvar, by skillful swapping of
sprites, ramarkable 3-0 effects can bhe created,
ssaming to show a sprite passing before and then
beshind another, or befors and then bshind a
graphics object.

_Another way to simulates 30 is to place a
sscond higher-numbsred sprites bshind ths first,
of the same pattern but of a darker color, and
offset by a few dotrows downuward and to the
side, sg that when both are set in motion the
one appears to be Flying above tha surface with
the second following as its shadow.

Sprites can also bm used to add an apparent
third color to screan graphics, which can have
anly two colors in one character.

It is difficult to create the impression of
curved lines with redefined charactesrs bscause
thay are composed of dots rather than liness.
This becomeas sven more obvious in sprite
magnifications 2 and 4, when each dot is
magnified into 4 dots., A circle will appsar more
round, and of the same size, if it is composed
of 4 redefined characters in magnification 3
than of one charactasr in magnification 2.

Larger figuras can be created using several

be in front of
spritas

sprites placed next to each other, praviding
that not more than Ffour are in a row
horizontally. These can ha of several colors,

and can bhes set in motion simultansously.

Although it is statad that sprites, once
sat in mation, will continue to move regardless
of what the program is daoing, this is not quite
trus, If tha program is doing a lot
calculating, the sprite motion will be jerky and
irregular.

[ ——
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By setting a sprite in motion, and using a
loop to change it through a seriss of patterns,
ramarkable animated graphics can bas created, in
much the same way that cartoon movies are mads.

It is difficult to control motion aexactly
with CALL HMOTION. For more precise control,
sprites can be moved from one point to anather,
dot by dot, by using CALL LOCATE within a loop,
such as FOR DC=1 to 100 CALL LOCATE(#1,50,D0C)
: NEXT DC. This movemant will be vary smooth
but slow; adding a STEP 2 or STEP 3 will make it
faster but less smooth.

If you have HMamory Expansiaon, CALL LDAD
(-31806,96) will fresze all sprite motion and
CALL LOAD(-31806,0) will ralease all sprites to
their normal motian. By Ffirst fremzing the
motion and then creating up to 28 sprites with
pradefinad motion, all can ha sat into motion at
oncs, creating some very remarkabls affects.

Programs That Write Programs — Part &
by Jim Petscson

Well, if you have tried your
MERGE format program writing, you have alresady
discoversd that it is slow work, and you nead to
ccam more onto a line than will fFit. When a
littlms CALL HCHAR(24,12,32,5) turned into CHRS
(157 )RCHRS(200)&CHRS(SI&"HCHAR"&CHRS(183)
&CHRS(200)&CHRS(2)& "84 "&CHRSC( 1731 &CHRS(200)
&CHRS(2)&"12"&CHRS(173)&CHRE(200)&CHRE(2)
&"32"&CHRS(179)&CHRS(200)RCHRSE(1)&"S"&CHRS (1B2)
WYou gave up? There is an easier way! Using DEF
can make the job so simple that you might decide
to do all your programming in MERGE format? well

hand at any

no, it's not quite that easy.

The DEF doze slow up program axscution time
considerably, espescially when [DEFs call each
other, but we can tolerate that here.

For instance, that complicatsd mess of
paranthesss to squish a lins number can be
written Jjust once as DEF LINESS(X)=CHRSCINT(X

/256) J&CHRS(X-2SB® INT(X~256)) and then, wheanaver
you nesd a line number, just write LINESC100) or

whatever.
The flag token and counting of characters
and all for an unquoted string can bhe DEF'd as

USC(XS)=CHRS(200)&CHRSC(LEN(XS) J&XS. Then, to
write "HELLO” jJust write USC"HELLO"”) and lst the
computer do the work. For a numeric valus in

the unquoted string, uss UNS(X)=CHRS(200)&CHRS
CLENCSTRSC(X)))&STRS(X), and than 39899 bhacomes
UNS(399) .

CALL HCHAR can be DEF HCHARS=CHRS(157) for
CALL and, since one DEF can call another,
USC"HCHAR”) and, since it is always followed by
an cpening parsnthases, CHRS(183) - but wait,
lat's define that opan paranthases as
OPS=CHRS(183).

Now DEF HCHARS=CHRS(157)&USC"HCHAR”)&OPS,

and you can use HCHARS for CALL HCHARC.

Let's also DEF the comma with DEF C$=CHRS
(179) and the closing parentheses with DEF
CPS=CHRS$(182). Now that long HCHAR that had you

discouraged can be abbraviated to CHARS&UNS(24Y)
SCSEUNS(12)8CSEUNS(32)&CSAUNS(SIACPS.

1 have uwritten a program of 162 of thase
DEFs, and another program to print out a handy
look-up chart af them. It would takes 4 pages to
print them, so if you want them just ask me for
a copy.
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Programs That Write Programs — Part 3
by Jim Peterson

In addition to writing programs in MERGE
format, tha sames techniques can be used to
analyze or modify programs which have beasn SAUVEd
in MERGE format. The D/V 163 file editor in
Part 2 of this seriess was an sxampla.

Hers is a simple program to
stataments -

ramaove REM

100 DISPLAY AT(3,S)ERASE ALL
: ”"REM REMOUER”: : "Program

must be SAUEd in”:”MERGE for
mat by”:"SAVE DSKX.(fileanama
J,MERGE”

110 DISPLAY AT(12,1):"FILENA
ME? DSK" :: ACCEPT AT(1l2,1%)
:F$ :: DISPLAY AT(14,1):"NEW
FILENAME? DSK” ACCEPT AT

(14,1B):NF$

120 OPEN #1:"DSK"&F$,UARIABL

E 163, INPUT OPEN #2:"DSK”
&NFS,VUARIABLE 163,0UTPUT

130 LINPUT #1:MS A=POS(MS
,CHR$(131),1):: B=POS(MS,CHR
$C154),1):: A=MAX(A,B):: IF
A=3 THEN 1S5S0 IF A=0 THEN
PRINT #2:M$ :: GOTO 1S5S0

140 PRINT #2:SEGS(MS,1,A-1)&
CHRS(CO)D

150 IF EQF(1)<>1 THEN 130 ::
PRINT #2:CHRS(2S

CLOSE #1 ::
S)&CHRS(255):: CLOSE #2
Tha REM statemant will begin with sithar a
I, which is CHR$(131), or REM whicn is
CHRSC(154%). So, lina 130 reads in tha linas ona
at a tima. A finds the position in ths line of
! and B Ffinds thms position of REM; one or the
othar, or both, will not be prasent and will
aqual O. Than MAX Finds the larger of A and B,

which will be whichaver one is preasant, or 0 if
naither.

IF ! or REM in the 3rd position,
immediately after the 2-byte line number, we
want to delste the line entiresly, so we do not
reprint it. If A=0 then neithar ! nor REM is
present, so wa reprint the entire line in tha
new file.

Otherwise, tha REM statement is obviocusly a
tail remark, =0 we reprint to ths new file the
sagment of it starting with the first charactar
and consisting of the number of characters one
lmsss than the position of the | or REM. And,
since we have lopped off the end of the line, uwa
do not forget to replace the end-of-lines marker
CHRS(CO) .

If we have not reached the and of the file,

is

wa go back for the naxt line. Otherwise, wse
close the o0ld file, but we remember to add the
and-of ~Fila marker to the new file befors uwe
close that too.

Bell Compatible?
by Jim Swedlow - ROM Newslatter

Ever noticed that modem ads include a
statement about Bell compatibility? This will
giva you an idea of what that means.

BELL 103A is thas standard Fformat for
transmitting data by telephana at speeds of 300
baud or lass.

BELL 202 is a standard format for
transmitting data by telsphonas at 1,200 baud.
Ball 202 format is half duplex only and has now
largely been replaced by Bell 212A.

BELL 2l2A is the standard Ffarmat
transmitting data by telephone at 1,200 baud.

for

CEBUGGING
by Jim Peterson
When you have finished writing

a program,

the naxt thing you should do is to run it. And,
vary probably, it will crashi
Don't be discouraged. It happens to thae

very best of programmers, very often.
Sa, tha next thing to do is to dabug it.
And you are lucky that you are using a computer

that helps you to debug bastter than soma that
cost ten times as much.

There are really thres typss of bugs. The
first type will prevent tha program from running
at all - it will crash with an error messags.
The second typ® will allow the program to run,
but will give thes wrong results.

And the third type, which is not really a
bug but might bs mistaken for one, raesults from
trying to run a parfectly good program with the
wrong hardware, or with faulty hardware, As for
instance, trying to run a Basic program, which
uses character seats 15 and 168, in Extendad
Basic.

First, let’s consider thae first type. The
smart littls T! computer makes thres saparate
chacks to be sure your program is corract.
First, when you key in a program lins and hit
the Enter kmsy, it looks to sea if thare .1s
angthing it can’t understand - such as a
misspellaed command or an unmatched quotation
mark. If so, it will tell you so, most likely
by SYNTAX ERROR, and refuse to accept the lins.

Next, whan you tell it to RUN the program,
it first takes a quick look through the sntire
program, to find any combination of commands
chat it will not be ables to psrform. This 13
when it may crash with an arror messages telling
gou, for instance, that you have a NEXT without
a matching FOR, or vice versa.

And Finally, while it is actually
and comes to something that it just can’t do, it
will crash and give you an arror massags -
probably because a variable has bsen given a
valus that cannot be usad, such as a CALL
HCHAR(CR,C,32) when R happens to squal O.

The TI has a wide varisty of srror messages

running

to tell you when you did something wrong, what
you did wrong, and where you did it wrong. But,
it can ba fooled! For instance, try to eantar
this program lina (note tha missing quotation
mark).,

100 PRINT "Program must ba s
aved in:"marge format.”

And, sometimes you may bes told that
have a STRING-NUMBER MISMATCH whan tharae
string involved, bhescause the computer has
to read a garbled statament as a string.

you
is no
tried

Also, the lins number givan in tha arror
massage is the line where the computer found it
impossible to run the program; that line may
actually be correct but the variables at that

paint may contain bad valuess dus to an error in
some pravious lins.

If the error occur® in a program lines which
consists of savaral statements, and you cannot
spot the srror, you may have to break ths lins
into individual single-statement linas. This is
the sasiest way to do that - Be sure the lins
numbsrs are sagquenced far enough apart. Bring
the problam lina to thes scresan, put a | Just
beafore the Ffirst ::, and enter 1t. Bring it
back to the screan with FCTIN B, ratype the line
number 1 higher, use FCTIN 1 to delate tha first
statement and the ! and ::, put a ! befocre tha
first ::, and continue. Then, whsn you have
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solved the bug, Jjust daeleata tha ! from cha
originral lins and delste all the tamporary
linas,

Pages 212-215 of your Extended Basic manual
list almost all the arror codes, and almost all
the causas of sach ona - it will pay you to
consult thesa pages rathar than guessing what is
wrang.

You may creats saoma really bad bugs when
you try to modify a program that was written by
somsone elsa - espscially if you add any new
variabla namas or CALLs to tha program. Your
naw variable might be ane that is already being
usad in the program for something alsa, perhaps
in a subscripted array. I have noticed that
programmars raraely use @ in a variable nama, so
I always tack it onto tha end of any wvariable
that [ add to a program.

Alsa, the praogram
may have ON ERROR
already built 1in,

that you are madifying
routinas, or a preascan,
The ON ERROR routinas was
intendad to take care of a diffaerent problem
than the one you cremate, so it could lead you
far astray - you had bettsr delata that ON ERROR
statement until you area through madifying.

Tha prescan had battaer be the subject af
anothar lagssaon, but if tha program has an
ocdd-looking command !@P- up near tha front
somawhare, it has a prescan built in., And if
80, if you add a new variable namm or uss a CALL
that isn’t in the program, you will get a SYNTAX
ERROR evean though there is no error. 0One way to
solve this is to insert a line with !@P+ Jjust
bafora tha problem line, and anothar with !@P-

right after it.

Whan a program runs, even though it crashes
or is stopped by FCIN 4 or a BREAK, the values
assignad by the program to variablas up to that
point will remain in mamory until you RUN again,

or make a changes to thea program, or clsar tha
mamory with NEW. This can ba very useful. For
instancs, if the program crashss with BAD VUALUE

IN B80 and you bring lina 680 to ths scrasn and
find it reads CALL HCHARCR,C,CH), Just type
PRINT R;C;CH and you will gst the values of R, C
and CH at the tima of the crash. You will find
that R 1is less than 1 or mare than 24, aor C is
lass than 1 or more than 32, or CH is out of
range.
In

Extandad Basic, you can sven antar and

run a multi-statsmant line in immediats mode
(that is, without a 1lire number), if no
raferance is made to a line number. Sa, you can

dump thas currant contents of an array to the
screan by FOR J=1 TD 100::PRINT ACJ);::NEXT J or
you can eaeven open a disk file or a printer to
dump it to.

You can also tast a program by assigning a

valua to a variablas from the immmdiatas mode. IF
you BREAK a program, anter A=100 and then anter
CON, the program will caontinue fraom whare it

stopped but A will have a valums of 100.

You can temporarily stop a program at any
tims with FCIN 4, of courss (tha manual says
SHIFT C, but it was written for tha aold 89/4%),
and rastart it from that paint with CON, Or you
can insart a temporary lirna at any point, such
as 971 BREAK if you want a break after lina 370.
Or, you can put a lina at thea baginning of tha
program listing the lins numbers before which
you want bresaks to occur, such as 1 BREAK
960,970,980. Notas that in this casa the program
breaks just BEFORE those listed 1lina numbers.
You can also usa BREAK followed by ons or marse
lina numbers as a command in the immediata modas.

The praoblam with using BREAK and CON is

that BREAK upsats your screen display format,

[ ==l

e |
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resats radafined characters and colaors to
default, and deletas spritas. Sa, it is
sometimas better to traca tha assignment of
values to your variables by adding a temporary
lina to DISPLAY AT thair values an saome unused
part of tha screen, If you want to trace them
through several statements, it will be better to
GOSUB to a DISPLAY AT. And if you nead to slow
up the resulting display, Just add a CALL KEY
routine to the subroutine,

Somatimas, your program will appear to be
not flowing through the saquenca of lines you
intandad (parhaps becausa it dropped out of an
IF statemant to tha raxt line!) ard you will
want to trace tha line number flow. This can ba
dona with TRACE, eithar as a cammand fraom the
immadiate mode or as a praogram statement, which
will causs msach line number to print to tha
scraan as it is exacuted. If used as a command,
it will traca avarything from the beginning of
the program, so it is usually better to insert a
temporary line with TRACE at tha point whers you
rmaally want to start. Once you have implemented
TRACE, the aonly way to get rid of it is with
UNTRACE .

TRACE has

the

its limitations becauses it can’t
tall you what is going on within a multi-
statamant lina, and it will certainly mass up
any scresn display. Sometimeas it is batter to
insart temporary program linas to display linas
numbars. [ use CALL TRACEC( ) with tha line
numbar betwasasn tha parenthases, and a subprogram
aftar svarything alsa 30000 SuUB TRACE(X)
DISPLAY AT(2%,1):X SUBEND.
Saoma programmars use ON ERROR combined with
ERR as a dabugging tool, but I can’'t tell
much about cthat becauses I havs never used
ON ERROR can give more troubla than help if
not usad vary carafully, and I cannot sas that
CALL ERR givas any information not available by
othar means,
Sometimes

CALL
you
it.

you can debug a line by simply
retyping it. It is only very rarely that the
camputer is actually intarpreting a lina
differently than it appears on ths scresan, but
retyping may result in correcting a typo ecraor
that you Jjust could not sas. In Fact, mast bugs
turn out to bea vary simple ecrars.

Whan you are debugging a string—handling
routine, don't take it for grantad that a string
is really as it appears on tha screan - 1t may
have invisible characters at orne or both ends.
Try PRINT LENC(MS) to sas if it contains maore
charactars than are showing; or PRINT "#7&MS&"®”
to sae if any blanks appear batwmssn the
asterisks and tha strinrg.

There is no starndard way to debug a
program. Each problem pressnts a challengas to
Figure out what is going wrong, to devisa a tast
to find out what is really happsning.

Don’'t debug by experimenting, by changing
variabla valuas just to sas what will happan,
etc. Evan if you succesd, you will not have
laarnad what was wrong SO0 you will not have
learnad anything - and if your program contains
linas that you didn’'t understand whan you wrote

tham, you will have real problems if you ever
try to modify the program. (Bslieve ma, [ speak
From exparianca!)

FOR SALE

P-Box w/32K, BRAND NEW (navar usad) RS232, TI
disk controller, and ona SS disk driva. $300 or

bast aoffer. Caontact John Kalley,
S Holly Drive, Oak Run,
TIBBS.

(302)>328-6053,
Naw Castla, DE 138720 or



THE DaTa EUS VO . = MNO . S JUN. 1997

FaGE 1< — DELaWaRE VAalLLEY LISERS GROLWUF
SLASHED ZERO LI R1, INTRIN

MOV R1l,@INTADR loads ISR address
(Found this in a nawsletter. Looks 1likes you LWPI GPLWS

can add it to a XBASIC program for debugging.
Sgems to affect the screen only. Many printers
give you a slashad zero option if slashed zero

B *R11

INTRTN MOV R11,@STORE+2 begins ISR

hardcopy is desired. Editor) LWPI REG1
MOUB @DFFSET+1,@UDFWA load addr of zsro
YT TSI IXTXSSI TSI TS S TSRS Y S R 2220 2 2 J MGUB @GFFSET,@UDP“’Q n th! PDT table
* The file "2ERO/” redefines the zero * LI R1,CHOEF loop - loads
s charactsr using an 1nterrupt service®* LI R2,8 chardaf for
* routina, To use it CALL INIT::CALL = LI R3,uUDPWD new z8ro
s [ 0ADC"DSK1.2ERO/”)::CALL LINKC"2ERO”) INTLP MOUB *R1+, *R3
* from XBASIC. - DEC R2
T YT T T XIS YRS SRS XTSI XS 2 ) JNE INTLP
* The article and program came from - LWPI GPLWS exit routine
* David Woods and Joel Phillips via - STORE B @> 0000
& tha June '85 FRONT RANGER published * END
# in Colorado Springs, Colorado -
YT X2 T IR RS IR 22222 2222 2222 2 2 22 2 02 2
* Revised by Jerry S. Hough he .
* of the Boiss 93ers Computer Club - CONTINUVED FROM PG |

[(T1T 2T XXX 22332 ST S22 22 2 22 2 22 X2 2 2 2 22 2 24

: If you look at the above chart, you will

sea the TEXAS CURSOR definad. Now all you will

. DEF 2ERO have to do is make a blank chart similar to the
, one above, and instead of putting the "X"'s 1in
VOPUD EQU  >BC00 wrx?atUDP RAM data for TEXAS, put in the "X"'s to match the shapa
ragister of your custom letters, or logo. Add up the
2DPwn EQu >BCo2 mrltetUDP RAM address numbers (binary weights) across tha top of the
reglsterc chart above tha place you inssrted an ”X”. DOo
UOPRD EQU >8800 read UDP RAM data this for each row, and put the total at the end
. ragister of each row.
GPLWS EQU >B3EQ GPL workspace Enter theses totals in line 5, AFTER thes
STATUS EQU >837C STATUS rsgister address in the CALL LOADC12288, xxxX, XXX, XXX, XXX,
INTADR EQU >83C4 address of ISR XXX, XXX, XXX, XXX) , Now save this program to
INTFLG EQU >B3C2 ISR flag address disk! RUN the program, and you are all set.
CHOED DATA 0038, 34314l new 2800 Lhialscts s ’

The program Should Stay in tha machiine
until you aither:
® Writea over it with another program,

DATA >5'464,>4438 definition
OFFSET DATA >0480

REG1 BSS »>20 usaer workspace not likely with XBASIC.
MASK DATA >0F00 ISR flag mask * Shut ths system down.
L ]
AORG >2300 HAVE FUN!
»
2ERQ LWPI REG1 installs ISR

S NS us EE EE S5 Ar S S5 S5 Em SN NS RE A5 RS SN SG RS S =S BN Az SG E5 & O8N =N SR Sx BN &S oM

MOV @MASK,RINTFLG set ISR mask ‘
MOV @DFFSET,R1 sat NS 2 bits

ORI R1,>4000 to write to UOP

MOV R1,@0FFSET (EA menual page 2686)

UUUUUUUUULUUUULUULUUUUULUUULUUUULUUUUUYUUUULULUUL
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