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DEBULL ING

Whgr you have tinlened writing a progras, the next thing you should
20 1% to run 1t,. fAno, very probabliy, it will crash! Don't be discouraged.
it nagposns To the very bhest of prograsmers, very often. So, the next
Thing TO 00 1% to debug 1t. Ant you are lucky that you are using a
comouter that helos you to debun better than some that cost ten tismes as
aUCh.
Tnere are really three types of bugs. The first type will prevent
Tne prograa from cunning at all - it will crash with an error aessage.
ne sez:l:mn .type will allow the program to run, but will give the wrong
resglts. mu the third type, wnich is not reallv a bug but might oe
Aistaken for one, results from trying to run a perfectly goosd program with
ne wrono. hardware, or with faulty hardware. As for instance, trying to
run & Basic . program. which uses character sets 15 and 14, in Extended
Hasic.

First. let’s consider the first type. The ssart little TI computer
nakes three sSeparate checks to be sure your program is correct. First.
wnen you key 1n a program line and hit the Enter key, it looks to see iF
there is anything it can’t understand — such as a misspelled cosmand or an
unsatcned quotation mark. If so, it will tell vyou so, most likely by
SYNMAA ErOR. and retuse to accept the line. Next, when you tell it to
fun the prooram. it first takes a guick look through the entire program,
1o fing any comination of commands that it will not be able to perfora,
Tnig is wnen it may crash with an prror sessaae telling you, for instance,
TRAT YOU Nave & NEXT without a matching FOR, or vice versa. And finally,
while 1T 18 actually running and comes to soaesthing that it just car’t do,
1T wWill Framn ang give you ar srro- sessage — probably becauss a variable
nas been qiven a value thnat cannot be used. such as & CALL HCHAR(R.C,32)
WIEN K NappeEns TOo squal U.

ine 1i nas a wioe variety oOf 2rror -ﬁsuqes to tell you when you did
SOMETNLNG WrDNg, WNat you did wrond, and whers you did it wrong. But, it
can pe tooied! For instance, try to enter this program line (note the
AlISEING QUOtation aarkl). 100 PRINT Y“Frogram aust be saved 1ns “merqs
tormat. "

ANO, SCMRCimMEs yYou may be told that vou have a STRING-NUMBER MISMATCH
WheH Tnere 18 no String iRvolved., bdecause the computer has tried to read &
garpieo Stateent as a straing.

\Lantinued on gage S)
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OUR 3/A UNIVERSITY

by Jack Sughrue
pox 459, £. Douglas MA Q1514
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1o whom Une urng

let’s nave your attention up here! Save vour
as 1')l]l probapnly answer them along the way,

YO O20D1e UD Dack,
GUeSTIONS UNT1l! the end.
anyway.

rF1rst, make sure you have your notebooks open and pens at the
reaay. There are Jots of imbortant names and addresses 711 be givina
outr. UNLY once. S0, 1f you miss them the first tine, it’s as the
rFrench say. "lee tougn cookie.®

second, in my hand I have a SOFTWARE EXCITEMENT Cataileog. Thess $2
catalons are for the (B compatibies, Asigas. Macs. Commodores, and
Apples. 1hey are typical of the user—supported shareware-type cataings
for those machines. most of wnich contain the same items no matter wha
publisnes them. Let’s look at what they have to offer for %4 per
FrUsRAM! If vyou Duy a dozen proarams they qo for 83 each. 20 brings the
price oown to $2.50. When vou order more than S0 of thesa programs the
Drice Uets cown to $Z eacn. Plus shipping charges and a $3 handling and
pacKing tee. bBul thera are only 30 educational programs total,
pre-school througn coilene, anyway, S0 you couidn’t even order 50 educa-
tipnal proarass if you wanteo to. But one has to be careful, even i+
you have a dozen chitdren from ages 3 to 23. AMEMCHMP (a seocory fgame),
+Or exampie, rsquires 540K (YES! &40!), a VGA or EGA monitor, AND a hard
drive,. Whew' Sure makes our tittie, very inexpensive, 32K Tls with
s1nQiessingie urives look puny, doesn’t it? Or does it7 What does this
proaram d9o? You match up nidden pairs. Jt's a fancy variation of
Lvoncentrati on.

There 1s +iso a program called WORD GALLERY which helps children
ASSOC1ATS TNE printed word with the object it deacripes. (Doesn’t that
SOUNC a D1t L1ke A vew cartridoes TI mace about a decade ago?) There are
2160 Sath programs tRat teacn counting, addition, and subtraction
Tnrounn encless patience and sose Qraphics and games. {Nore cartricge
omilR vurs INEre' s ailso french and Spanish tutorials. And so on.

Miyway, 11 YOU have use +Or any such fanciness or even ALL of these
2 prografss. Tthey will cost you abeout $70.

MNOW., we’i] oegqin with THE 1mportant sgucational resources of
roaay’s American Tl Community. As I's rot reading from ey full notes
taGay, Liass, 1'm arraia 1711 be leaving out a +ew iacortant resources
unintentionally. Lonsioer checking thiz out and locating the miwsing
SOUrcCEsS as gart oFr your assignment for next time.

Mranwniie, let me srart with SOMe COmDarisors to this $2 shareware
cataiog i1n my hand. There’s a wonder{ul programser and writer in
COLUMOLE Dy the name of Jim Feterson. he has a one—man coapany which
has no sgual for any otner computer in the country. It’s called
[ LbERCUB SOFTWARE (15& Coilinawoog Ave., Whitehatl. OH 43213) and offers
o1sks at ®1.50 each (postpaid for B or sore). Disks! Not programs. And
ne nas over S50 different disks' Jas—packed full of the best authors in
the Tl workd, arrangec by cateqory and auto-loaded from 2 super menu.
We'ra talking THOUDANDS of Public Domain and Shareware programs. Let's
LOOK under eaucation, for example. where, along with the games sections,
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vOu can ring net 3U but FHIUSANDS of programs, various Concentrations
JUST DE1NG & smiOQEMm O+ thess. For examgle, there are three gisks full
ST Drograks {just ror vecabulary & Reading and 15 DISKS! just for math
\TC hame a ¢puple). Here are the proarams from fust ONE of these
vorapuiLary & Reading disks: Adiective to Adverb. Noun to Adiective,
Learning te “1ng [te #lurai Enoinags, Animal nfultitucges, Doctor Who.
vocaoulary. vocabuwiary iz, Syllables, Reading FPractice, Soeed Reading,
IENSe (1ME. SYNeRyms & Antonyes, Keso—Fast. and Yocabtulary I1. Fifteen
roucarional programs for $1.50! Or. in this case, ust 10 CENTS A
FRUGKHA:  (Ur. DUT anather wayv, ADout 30 proarams for %3, instead of 570,
as 1€ LNE Cas=e with the “other® computer.) I[n addition to some neat
qQrapgrics, some Ot thess proarams have real spesch! ARll for a dimwe.
NOTNING'S cEen A dine since Nixon took us off the cold standard: not a
pack of aun . Not a comic book, not a candy bar. But now, thanks to Jias
Fecerson and TIGERCUE, the dime has returned to those fortunate enough
to own a T1-99/44A. Top quality for wonderful prices. To get his
cataioo (%] deductitbie on first order) is like rolling Chanukash,
Kwanzaa., Lhristmas, Druidic Solstice, and S5 Birthdays all into one
COMDUTING eVINT.

I te1l vou, Cless, it '1]l make vour mouth water.

puT where was I7? Oh, yes, TI resources for educational poodies.
Er. tools. Educatisnal tools and materials. Obvicusly, if you own'a
g1k arive, TIGERCUE 16 an enormous resource.

1ne next best resource 15 an active user group. Makes no
airterencae 1f you live in East Douglas or Venedocia (if there really are
sucn places), you can make the connaction by joining by mail. I belong
o a tew user groups. In addition to monthly newsletters. which keep me
very LA+ORFE0 and ud to cate on TI satters of importance, I an also
atroroen tne opportunity of participating in the treasure chests called
LidD LiOraries. 1Ll use the Lima, Chic. aroup as an example. iLima
W, FaU. DEX o8/, vaneaccia, Unio, 45894). For my $15 dollars a year I
recailve & SUNIMLY nawsietter or original articles. reviews, advice,
oroarams. yournasé—its. ALs0 [ automatically receive i1mportant updates
o+ FUNNGCLWED, TRE MOST usSed plece of software in the TI aisk world. 1
nave ACCESS TO & Z11110n WOrig-wiae newsletters and other piwces of
TexTMAre. foOT tO mEnticon the sxpertiss of a4 truly sharing collwction of
Naro=workind, Triendly YYers. I am also entitled to the free library of
cassett®s and 01%KE HUT toqether by this saall, dedicated contingent of
Il gooote1ias tand gais). This means that I can loox over the isssnss
Lima cataico at my home 1n fassacthusetts and send casssttes and postage
Oor Ol1SKS aR0 postage and get ANYTHING I want for nada, zilch., zera,
crippage i%, nothing. Beat that one, Kiddos!

UODS! A4S | wWas saving, we must look 1nto our educational resourcss.
fhere are gany Other user qQroups, too., Class. My local M.U.N.C.H. (50
Lincoin Street, P.0O. Box 7193, Worcestwr., MA 01405) is probably my best
personai resourca, as 1 attend our monthly mestings and fairs and so on.
we do lots of demos and hands—on type things and help each other
whnenaver possidie. Anyway, Class, if you can find a local group you can
0o to for seertings, that’s aznother great resource, but at least join cne
by mail 1f therg are no locals.

And attend at least one Tl Faire somewhere once a year, even if {as
you have to travel over 800 miles. It’s worth it for all the ...
1¥ vou'd hold the talking down back there, it would be greatly
aporeciated. We’re running out of time, and I did want to ...

ukav, Mr. Snakespeare, what is the guestion? I suopose that's the
on:v way I can qet vou to stop waving your hand.

I ao)
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Listen ud. Liass! Liscen up! Mr. Shakespeare over by the window
Wants TO KNOw ADJUT soae Of thH@ 2AUCATIONal software. He says he has a
neonek 1n SUAIDr N1On WNo 1S havang trouble reacing and two Qrand-
DAUCRTErS WNAO &r® © ana #, respgectively, and wants to know wWhat the
)l can go ror i@,

r@s. Y&S. Ms. Bronte, 1 AM ooiho to tell you about eoucational
SOTTWars +0r DEODLE@ Cur ans, TOO. but we won’t pe able to get into too
mUCH @7 THAaT +Or & few Sessions.

Kignt now, thouagh., 1°d just like ta tell you about a few peoole who )
uwome visions. [t siaht helo.

lerrie Masters. wno used to be president of the Los Angeles group,

SpOKE TO Me a few vaars anqo apowt doing some =ducational networking with

aur Tl eaucators. 1’ve also discussed the same thing more than once with

charies Good (Lima UG). And Sister Pat Taylior (1050 Careel Drive #4456,
DubugGue, Iowa. S52001). And John Willforth (RFD #1, Box 73A, Jeannets,
isod8}. And Janat Ryan and her daughter Jennifer (1¢ Jolly Road,
Eiiapaton. CT 06029}, And Mickey Schaitt (196 Eroadway AvEe., Lower
Burreil, PA 1SusBl. And Mike Wright (45 Centerville Drive, Salen, NH
V30FYI.  Ana vim Horn [EXTENSIVELY]1 {(P.0. Box 244, Lortoch, VA 22079) . s
and Kodomr Merritt (1943 Everqrsen Ave., Fullerton, CA 92435)). And

re1 10w @1@Rentary teacher Fhil Towensepd {(c.o. Lawartha 3%ers. 224

feterporough, Ontario, Canada, KSt. 1J7). And Eunice

Soochér (Wweob road, box S720, Waterville. ME 04501). And Barry Traver

V83D tresn valley urive, Pniladelphia. PR 19128). And O°TEN with Jim

reTerson. #nd, ORce with eoucational programmer Don Shorock (F.0. Box

TUi. Uredt LERS. RS &/330). wnd very ofren with Chris Hibbitt even

GUrOre Ne Tounded AnusHD (P.U. box 1030c, Rockville. RD 20850). And

Slles Ov TRACHErs and INtEerestad parents and grandparents.

“h BOUCATIORAL NETWOrk has been a hot topic for many vears in our
COMBUCLTY. HE & MATTEr O+ fact. ferrie menticned a teacher by the name
or JOy warner tsex Sld, Mt. baidgy. CA 71759, whose daughter is & pilot
AN wWas 1 The recent winter olymplcs as & "lugist™, one of those
IRCrecipDle Siedders; wno w#as bent on getting a retwork going. This past
vEdr Joy tlew ail over ARerica trying to nelp Terrie's dream come true
Gv MEeT1nG WitTh a% many l1lers as she could meet during her whirlwind

nOUr.

St
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one ociscovered. as 1 did, that there is already much of that
network in place and reaoy to connect. Jim Peterson has his TIGERCUB
warvel. Charlie has been testing (with his own wonderful tykes) al}
K1noS OF marveious and rare TI sducational programs from Milliken,
SCROLABTIC. Lisney, amd so on. Mike and Charlie, along with Gary Taylor
trom Fitteburaqh have besn cospating for ownershin of the ultimsate TI
Lo:tettion iim fapie known as the Tl Grail). FEunice Spooner not only
Funs The only Ail—kids Tl user group in America but has tha best LOGD
viomo and 0isk program money ($10) can buy. Bill Gaskill and Ron i
HiIOr1cht have been (to our 99 history) the best thing to happen to us. i
a1t #riii 1S. Dick Altean’s wonderful Fairware List is now in the

capabie nanas of [da rcCargar of the Southwest 9%ers (P.D. Box 17831,
TuEson, ML BE7S30).
Un, sorry. Ms. Bronte, 1 didn’t noiice the time. Anyway, keep this ?
115T. 1T°S 1moortant when 1t comes time for the final. Guaranteed this
material wiil be on 1t. . i
v1a | mention NOIUNG? Or Tex—-Comp? Or COMFRODINE? Or MICROnendium? ‘
Ur R@Cenas 1 JlLOR‘T MENTIOn Regena? duick. Write down REGENA, %18 Cedar )‘
KNQLLS WEeST, LRoar Lity. UT B4720.
ine ACOVEe 1S FROFINTEC +rom tha VAST NENS newsletter of April 1993
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iLontinued trom page 1)

HisO. the line number qlven in the error message is the lipe whare
tne computer found 1t 1mpassiole o run the proaram: that line may
actuaily be eorrect but the variables at that point aay contain bad values
Due to an error 1N soae previous line.

1+ the error OCCUrS 1n a4 progras line which consists of several
Sratements, and you Cannot spot the srror. you may have to break the line
10to 1nOividual single—statesent lines. This is the sasiest way to do
that - HE EUrg the lLine numbers are ssquenced far enough apart. Bring the
propism li1ne to the screen, put a ! just before the first ::, and enter
1. bBring 1t back to the screen with FCTN B, retype the line numsber 1
nigher, use FCIN 1 to oelete the first statesent and the ! an put a !
o@tore® The Yirst 3:. and continue. Then, when veou have solved the bug,
just gelete the ' tras the orioinal line and delete all the temporary
lLines.

Fages 212219 of vour Extenced Easic manual list aieost all the error
coDes. and d1mOSt ail the causes of e=ach one — it w1il pay you to consult
Tnese pages rathier THAN QUESSING WAt 1S wWrong.

TOU may Create some really pDad buQs when you try to modify a program
CN3T wWas wWriTtten Dy SOnegne else — gspecially if vou add any naw variable
nases OF LALLS TOD TR brogran. Your new variable miqnt be one that is
alrsacy Delra usec 11 the groaram +or somsthing eies, perhaps tn a
SUDSCr10TEa array. L fave Noticed CNAt proqrameers rarely use ~ in a
Variaoie nagRe, SO L iways Tark it onto the =nd Of any variable that 1 add
TO &4 Oroorak. #HiISO, THE Rrosram that vou Are moclfylng may have O . ERROR
routines., Of 4 Drescan, alreagy puilt an. The O ERROR routine was
IMTENORS TO TAKE Carg Ov a4 Jlrterent problem than the one yOu create, $o
1t couio lmag you ta- astray — you had better delete that ON ERROR
STaALEMENT UNTIl vou are Tthrsuan modifyina. The prescan had becter be the
sub ject ot another Lesson, but 1+ the proaras has an ooc looking Command
= UR NEAr TH& *ront somewnere, it has & prescan built in.  And if so, i
vOu a80 a New varlable name or use a CALL that isn’t i1n the program, you
wil. o8t a SYNFAR ERROR even though there i1s no errac. One way to solve
this 15 to insert & line with !P+ just before the problem line. and
anotner witn P~ raant after 1t.

wnen a program runs, Bven thouah i1t crashes or as stopped by FCTN 4
or a prcsn, the valuss assigned by the orooram to variasbhles up to that
OOI1RE wWill remain in memory until vou RUN again, Or make 3 change to the
prodram, or clmsar Tns meqory with NEW. This can be very useful. For
instance, 1+ the program crashes with BAD VALUE IN &80. and you bBring lane
oy to the acreen and €inds 1t reads CALL HCHAR(R,C.CH) sust type PRINT
KiLllLM ang you will aet the values of R, C and CH at the time of the
cra®i. ¥fOU WIll t+ind trat R 1% less than?®l or more than 24, or C is less
tHan 1 more than 32. or CH is out of range. In Extended Basic. vou can
Sven SNTEr and run a multi—statement line in immediate mode {(tnat is.
WIthGUT & 11nE NUMOEr). if NO refersnce is made to a line number. So.
vOu CAN OUNE the Current contents of an array to the screen by
rUK JRL (L QUL B3 PRINT AW :: MEXT J - or vyou can aven open a disk file
& a4 DFLATEr TO Oump 1T TO.

YOU Car &i%0 TeST A program by assigning a value to a variable from
Ihe 1MmeclatE moow. Ll you BREAK a Drogram., snter A=1u0 and then enter
LUN. TNE prooram wiil continue +rom where it stopped but A will have a
vALUE Ot LUl

You Can Temporariiy STODP 3 pProgram at any time with FOTN 4, ot course

\LOGATIRURD On oaqe of
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\The manusl says SHIFT G, but 1t was written far the old 99/4), and
FaSTart 1T +rom tHat POINC witn CON. Or vou can insert a temporary line
At any GOIAT, sSucn as Y71 BREAK: 14 vou want 2 break after line 970. Or.
vOu San put & Line at the beginning Of the program listing the line num—
ber% DETOre WhiCh YOU want breaks to occur., such as 1 BREAK 9460,970.980.
NOTE THAT 1N TN1E Case the program breaks just BEFORE thaose listed line
numDars. You can also EAK followsd by one or more line numbhers as a
coamantd 10 the 1mmedirate mode. The problem with using BREAK and CON is
CLNAT DREAK UPSELS your scresn display format. resets the defined
cnaracters and Colors to the default, and deletes sprites. So, it is
SOMET1MES DEtL@r to trace the assignment 0Ff values ta vour variables by
aoS1na A temoorary iine to DISPLAY AT ther values on some unused part of
the Boreen. if you want to trace tnea through several statements. it will
bE DETTEr %0 wisUd to a DISHAY AT. éAnd if you need to slow ub the
resulting arsplay. -iust add a CAll KEY routine to the subroutine.

Sometimes, your proaras will appear to be not fiowina throuoh the
sRgURNCE O IiAES YOU 1ntendsd {pPrnapgs because 1t dropped out of an IF
Statspent to TNE REXT line!) and you will want to trace the line pumber
1 OW. InLs can De oone witn TRALE, ei1ther as 4 comsand from the 1maediate
ROQE Or &S A program STateasnt, which will cause sach line nuasber to print
o Tthe Screen as i1t 18 executes. I used as & command, it will trace
averytning +rom the beainning of the proaram. %0 it is usually better to
insert a temporary line witn TRACE at the point where you really want ts
start. Unce vou have 1mpipmented TRACE. the only way to get rid of it is
w1th UNMIRHLE, (HMCE Nas 1ts limitations because it cap't t{ell vou what is
QoLng Of W1thin a multi—statesent line, and 1t will certainiy mess up any
SCreen 01sPiayv. sometimes 1t 1s better to insert temporary program lines
TO cispilay ti1ne nuADers. [ use CALL TRACE( ) with the line number between
tne tarentheses, anc a subborogram after everything ®lse:

SWAA Dod IRALE (X)) 3 DISPLAY AT(24,1):1X =: SUBEND

some programmaers use ON ERROR costcined wikth CALL ERR as a debugging
TOOL, BUT 1 €CaR“t TEil YOU BUCN about that becausa I have never used 3t.
UM EXNINK Can Qlve more trounle than help if not used very carefully, and 1
Cannot see that LALL EKR gives any inforaation not available by other
means.

SOMET1Ees YOU can debua & line by simply retyping it. It is only
wery FArFSlY 1that the computrer is actually interpreting a line differently
tRan 1t appears on tie screen. but retyping may result in correcting a
TYDO BFFror that vou just couid not see. In fact, most bugs turn out to be
Yery Slmole errors.

when YOU are oetugaina & string-handling routine, don’t take 1t for
Granted that 4 STr1ng 16 really as it appears on the screen = it may have
IAV1SLDLE Characters at one o- both eros. 1ry FRINI LENIMS) D see 1f 1t
COMEtAINS MOré CNArSCTErS THanh are SNOWiNG; Or PRINT "2 &M$&~“X" to sew if
any DIANKS SPO®Ar CetWwesn the asterisks and the sctring.

INWe 15 NC STaANOArd way To debug &4 progras. Each prooblem oresents a
SHAaliendgd TO rilgure QUT wWhat 1S QoiIng Weond., 0 devise a test to fana out
WAt 15 Feasily NADDSNING. WOM'T Oebul NY experlmenting, by chanaina
vAFIASLE VELLES jUuSt TO SE® what wiil happen, atc. Even 14 you succead,
Vou Wiil NOT have LEarnec WAl Was wWrong so you will not have lwarned
&NYtA1ng ~ and 1t yOur proagras contains lifes that yvou didn®t understand
wnen vou wrote thém., You will nave real pronlens 1¥ vou ever try to modify
tThe orogram. (Sellve mE. | Soeak froa exparience’)

tne apove artice regrinted trom Bua-éytes of May 1992
tNe Nnewslettar o+ the T1=-99/4A4 Brisbane (Australial) User Group Inc.
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mMere' & aNOTN@r S++&rt AT COMPUTEr1TING another nymn from the-uUnited

retnodl St FyMnai. “Seek Y& Frist.” 1 nope yvou enioy it!
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