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STOPPER
Thc BASIC ButPoinla
(c) l98l by Boxlon B.lcr

Box 8272. APO Sen Fnnclm 96555

Thls docunentatlon aasumes that you have SToPPER ln e loedahle torn
for your system (tepe or dlsk). To transfer STOPPER tron tape to
d16k, aee the lnstructLona neer the end.

I hope thet you ftnd STOPPER to he a Senulnely uaeful proFraln' A

great deal of tlrne has gone lnto lt8 developnent. Il you have
problens, or sugFestloD8 for I'Dprovenent, pleaae rrlte.

STARTING STOPPER

Note that there are tro 6tep€ to both the dtek and t&pe loedlng
procedufes !

Dirh Syrrcm:

1) Fron DOS READY, tYPe:

STOPPER (Enter)

This rlll ceuse STOPPER to <tetermlDe the current settlnF of tlemory
slze (tron locatlon 4O49H) and locete ltself Just under that. The
value at 4049H 16 then reset lorer to proteet STOPPER. Ahout 3.1K of
hlBh-memory RAt{ 6pace 16 requlred by STOPPER.

Thls netho<l of loedlng STOPPER rlll rork rlth other hlgh-nenory
utllltles, provlded that you load then llrst and that they set memory
alze (at 4049n) to proteet theDaelves. There ls a say oround theae
two requlrenents. You may force STOPPER to load telot any hlFh nemory
locatlon r:!|nrnm by typlng:

STOPPER nmrnnm <Enter>

So lf for ersnple you heve aoFle other utl.llty proFreh for rhlch you
roulrl normally 6et memory elze ot 60000' you rould use TSTOPpER 60000'
1n6tead. Another time you triFht uae thls entry ttethod le J'l you have
entered end left B&slc, and then trled to reload STOPPER. In thla
csse STOPPBR nay detect lts orn prevloua nemory slze aettln8 at 4o49H'
and load belos that - rhlch of courBe 16 not nece6sary. The eolutlon
1s to uae'STOPPER 65535 (Enter)'. Thle forces STOPPEB to loed at the
top of nremory.

In the process ol relocatlng ltsell, STOPPER brlelly realdea ln the
aree 55OOH-650011, end rlll overrrlte rnythlng there. Thle ehould not
he a problem rlth a dlBk ayatem.

2) fhen STOPPER h&a been reloceted' the progren loEo tlll be
dlsplayed. JuBt helor that rlll be the progran entry polnt (ehorn ee
"/eeeee"). Go lnto Dlak Baslc ?lthout settlng llenory alze. It rlll
autonetlcslly be set JuFt belot STOPPER'a eDtry polnt. At the Beelc
READY pronpt, type:

SYSTEX (Enter) leeeee (Enter)

to eetlvete STOPPER (you should receLve the reaponae *STOPPER (ON>'r).
Typlng lt agaln tlll deectlvate STOPPER, ea tlll STOPPERTa rQ'

connend. It you forget lt, thts "eeeee" velue ny be lound under
Ba6lc by typln8:

PRINT PEEK(18457) + 256 . PEEK(16458) + 2
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In addltlon to these
durlng the executlon

preclalon varlable value comparl-
8ona. Range ol 'tt' ls O-15.

Dlsplay tolersnce on SP end DP corD-
p&rlson6.

Relnltlellze STOPPER completely.

Turn STOPPER off.

dlrect commandg, there rre severel keya ectlve
of your progr&m. Thege are descrltled belos.

AREAKP'OINTS

The no6t lnportant codnand ls '(', to 6et a breakpolnt. Thls cornrnanrl
allors you to stop at aelected polnta end tlmea ln e Baslc progr&[!
elthout havlng to edlt the proFral'r (and therehy lose all ol your
varlables). Brlefly, you tmy Eet a breekpolnt to he taken yhen a
certaln llDe nuDber he6 been reached, or rhen eny vsrlahle has trecome
equal or unequal to a specllled v&lue. Further detalls on theee two
d16tlnct type6 of breakpolntE are provlded belor. Aga1n, note that
ell connenda are entered at Ba61c'a READY prompt, and all commands
nu6t be folloved by (Enter). Any actlve t're&kpolnt rDay t€ turned off
by'F'. Any lnsctlve hreakpolnt Day b re&ctlvated tty.('.

LINf, NU}IBDR BNEAKPOINTS

A llne nunber breakpolnt ls set by the conmand r(nnnnn,ccccc', or a
varlatlon on lt. The numbers snnnn and ccccc are declmal lntegers
wlth a hoxlrlun value of 65529. The lower l1nlt on nnnnn 1s O. The
lower Llmlt on the "hlt count" cccce 16 l. Leadlng zeros need not he
entered. f,hen such a trreakpoi.nt has tEen set, and a Baslc program 1s
executlng, STOPPER wlll helt the program Just hefore the speclfled
llne (nnnnn) 16 executed for the Epeclfled (ccccc) tlme. STOPPER
lnltlallzes rlth nnnnn ' O, ccccc-1. Thls ls the default llne number
breakpolnt. The'U'conrmand may be u6ed to see how nra.ny "hlts" ren&ln
to be taken on a Llne nurnter breakpolnt.

As an exarnple, auppose that ln a progrem you slsh to hreak Ju6t before
llne 21O 16 executed. You rould enter:

<2ro

end you vould then RUN or CONTlnue the progran. If you elsh lnstead
to salt untll llne 21O ls at,out to b€ executed for the flfth tlme, you
rould enter:

<210,5

Then STOPPER hits a ltne numtrer breakpolnt, lt restores the breakpolnt
h1t count to lts orlglnal value, but lt leaves the breakpolnt OFF.
(You nay easlly reactlvate any breakpolnt wlth r('). Then STOPPER
freezes the program as 1f CLEAR had t'een pressed. The "r" holri
i.ndlcator wlll appear ln the loser rlght corner. Now, tf you Fress
BREAK, STOPPER slll dlsplay the number of the llne last erecuted
folloeed by the nuDher of the llne ahout to be executerl (the
hreakpolnt llne). Th16 shows you Just hoy the prograD errlved at the
breekpolnt, and can be qulte useful 1n trouhleahootlng.
Llne nunber breakpolnts will not eork on llnea Junped to by an ON
ERROR GOTO Etatement, bec&use the ROM allors no opportunlty to
lntercept 6uch a Jurnp. The best you ca.n do here ls to break on the
second llne (lf any) ol the error haDdllng code. In th16 case,
STOPPER wlll 6tlll show you rhlch llne caused the error,
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(varl ab le

It a variahle hreekpolnt hae prev-
lously been dellned, reatore lt
ersct I y .

If a llne nutnber breakpolnt has prev-
lously been tlellned, restore lt
exactly. Otherslae, aetlv&te the
default llne nunber breakpolnt.

Deflne thle varlahle to he the one of
1ntere6t. ThtB rtll be the var-
1&ble rhose value 1s eubeequently
dlsplayed by the '?r command or
ls dlrected a6 a tr&ce to acreen
or Prlnter.

Set e breekpolnt to be taken rhen the
laet specifled varl.eble (tf any)
becomea equal (or, ott 'r*rt, unequal)
to the epecllled value.

Show stetua of current breakpolnt.

Flx (cleer) eny ectlve breekpolnt.

ShoF current v&lue of varlable of
lntereBt (tl any).

Delay I aecond, then CONTlnue.

Same as rC', but Fo lnto
lnrnedletely, awaltlnF. keyboard
lnput to proceed.

Execute next atatement.

Erecute to heglnnlng ol next llne.

Sane as ')' , but go lnto
lmmedlately, araltlng keytroard
input to proceed.

Dlspley current llne from current
stetement to end. This lnportant
comrnand ls elso u6ed to locate
errorE ln e long llne, ae descrlhed
be I os.

TRON (llne nunher ls dlsplayed ln
lorer rlFht corner).

TRON to prlnter 1n one column.

TRON to prlnter ln elght colunne.
Th16 cannot be ueed slnultaneously
slth tO'.

Trace varleble va.lue to screen. It
ls dlsplayed on the botton llne.

Trace varlable value to prlnter.
Thls cannot he ueed slmultaneoualy
rlth 'u'.

TROFF (all tracea).

"Lr sT ".
Set tolerence on elngle end douhle

<-vaIue
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T.pc Sy.tcn.:

1) Fron Baslc READY, uae the SYSTEI,I connand to loa.d the mschlne
language flle STOPPR' then the .? prompt rea.ppe&ra, type '/(Enter)r.
Thls rlll cruee STOPPER to determlne the current aettlng of netnory
slze (from loc8tlon 4oBlll) and locate lt6elf Ju6t under th&t. The
v&lue lt 4081fl ls then re6et lorer to protect STOPPER. Tbls neans
thet you can uae STOPPER tlth other hlgh-nemory utlllt1e6, provlded
that you loed then t1rat, and that elther they aet thelr own lremory
sLze or you set lt for them. You nay lorce STOPPER to load lnto the
very top ot rDernory by turnlng porer ofl &nd th€n on before loedlng lt.

fhlle relocrtlng lt8ell STOPPER brlelly resldeB Ln the area
550OH-65O0H, snd rill overerlte &nythlng there. It cLll not allect
code belor. th&t, horever. Thu6 you ney load STOPPER even Lt you
alre&dy have a 6hort (less than 4K) Baslc proS:rem ln rnernory. It 1s
be6t, thou8h, to losd and lnltlallze STOPPER trefore loadln8 or
creeting any Ba6lc tert. lbout 3.lK of htFh-menory RAM apaee ls
requlred by STOPPER.

2) Ihen STOPPER has relocated ltaell, the pro8ran logo rlll be
dlsplayed. Just belor that rlll be the progr&n entry polnt (shosn as
"/eeeee"). Nor type:

SYSTEU (Enter) /eeeee (Enter)

to actlvete STOPPER (you 6hould recelve the response "STOPPER (ON)").
Typtng 1t aFaln wlll deactlvate STOPPER, a6 ylll STOPPERTs rQl
conrnand. If you forget lt, th16 "eeeee" value rmy tre found by typlng:

PRINT PEEK(16561) + 256 . PEEI((16562) + 4

sToPPEn',S COilftANIXi

Xith STOPPER ectlve, you have a nurnber of connands avallable to he
entered at Baslc's READY pronpt. You must pre66 <Fnter> after any
corurand. These corrnandE lnclude:

I
t

r

for dlsplay. If ao varlatrle ha6 been naned, the r?'key rlll Just
pauae the progran, rlthout alfectlng the d18pl8y. Since preeslng '?'
requlreE the u6e of the shlft key' 8ny tnclng to prlDter rlll tte
tenporarlly dlsebled (see b€lor).

Presslng BREAK durlng progr&lt erecutlon rlll cause the progran to
break end STOPPER to prlnt out the current llne number.

SINGLE STEPPING A PROGNAil

From any polnt at rhlch you have preseed BREAK you ney contlnue vla
fCf, rxr, '*', t)', or '7,', eB llste<l eerller. The lstter three
commands wlll elngle-6tep through your progr&m' stopplng coDpletely
beteeen eech atatement or llne. These conDs.nd8 dllfer from CLEAR key
stepplng ln that they force the progran to break, r&ther th&n Just
freezlng 1t6 executlon. Note that the'+r and r>r cotnDanda nay he
entered convenlently by holdln8 down the left shlft key rhlle preaslng
the connand key end then (Enter) on the rlFht.

lhLle stepping ln th16 manner, rhenever STOpPER reechea a llne end (aa
dlstlnct from a atetement end) 1t rlll prlnt out the next line to he
executed, If a varleble value breakpolnt 1s actlve, rnd you atep
through lt usln8')', 1t rlll be taken &a lf Lt hsd tpen hlt at full
6peed; that ls, the progran rlll lreeze rlth the n.rr hold lndlcetor
on. Thls r,lll not occur clth llne nuDber brerkpolnta, or rlth &ny
stateDent stepplng u6ln8 r+r.

Another point to renember ln the use ot r)r 1s that Btepplng rlll
contlnue untll the 6tart of the next llne IN PROGRAM FLOI ORDER. Thus
lf you use r)'to atep through Llne 1O 1n thls elarlple:

10 COSUB 30 : GOTO 100

the progran slll halt next at Llne 30.

Statements uslng Baslc'6 INrEY$ connand wlll requlre Bome care shen
slngle-stepplng. In order to hendle them, the rXr and 'Zr comnands
have been paovlded. The 'Xr cornoand ls ldentlcal to rC', ercept th&t
you are lmnedlately put Lnto state rlth the 'rtir lndlcator
showlnF - JuBt as lf you had hlt e breakpolnt or h&d pre66ed CLEAR.
SlmiIarly, the'Z'key t6 ldentlcel tor)', except that here too you
lrnrnedlately enter the state.
Thus lf you wlshed to step through the follorlng code, end leter satch
what happens when'2'ls the INKEY$ value, you m18ht uae r(110r to
hreak cleanly at a recognlzehle plrce:

IOO PRINT''ENTER NUHBER OF TORPEDOS ! I t ! ''
11o I$-INKEY$ : IF I$-"" THEN 110
r2o T-vAL(r$) : coSUB 21oo

etc.

(It ls an excluslve and valusble feature ot STOPPER to lgnore all
mlsspelllngs ln St&r Trek progr&n6. )

Next you wlll want to lnput a value lnto the INKEY$ loop. The comgrand
'+r wlll step throut'h the INKEY$ Etatement, but vlll not lnput a value
to 1t. Therefore you rould Lnsteed use'Zr rhlch, after you prea8(Enter), ylll put the Gysten lnto "hold" Ereltlng lurther keyboard
entry. The "r'r hold lndlc&tor rill appear to coDtlrm thl6. Tben you
would presa r2r, rhlch 1E hos many "torpedo6r'you ranted to flre. Or
phazers". Llne 110 "1ll nos be executed ln full, &nd the prograrn

elll 6top agaln at llne 12O. You rray Doy contlnue to 61ngle-atep vlar+r or t)r. Had you wlshed to contlnue normal executlon after
presslng r2r, you couLd ln thLa caae he.ve uaed rxr rather than 'Zt.

Long llnes slth POR-NEXT loops ln then c&n cauae prohlems for both
breakpolntlng and slngle-6tepp1ng. Con6lder thlE 11ne, rhere re
assume that N has heen dellned aa an lateger:

Cmrod

<nnnnn

<nnnnn, ccccc

<nnnnn,

< , ccccc

<var1 a.h le-va I ue

<var1 Ehl er va I ue

lloing

Set a breakpolnt at llne nnnnn, to
he taken the flrst tlne the llne
ls h1t. The progren slll halt
BEFORE &ny ot the llne ls erecuted.

Set a breakpolnt ln llne nnnnn, to
be taken when 1t ls hlt ccccc
tlme6. See below for opre lnfor-
matlon on these numbers.

Set a hreakpolnt at llne nnnnn, keep-
lnF the prevlous hlt count.

Set a breakpolnt at the 6ame llne as
ras prevlously userl, hut change the
h1t count to th16 new ccccc value.

Set a breakpolnt to tre taken when the
speclfled varlable becones equal to
the speclfled value.

Set a hreakpolnt to be taken Fhen the
6pecified varlable becomes unequal
to the speclfled value.

Restore prevloua breakpolnt eractly,
Thether a llne number or a varlahle
value hreakpolnt.

Restore prevlous llne breakpolnt, but
wlth & hlt count of one.

I
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conpared etectly). Xhen you aay "break tf A!-1.234567", do you tnea.n
EXACTLY 1.234567, or close to 1t? If the requLtenent ls lor exact
equallty, then u6e the'Htt'comnand (ln th16 case'HO') to 6et a zero
tolersnce (STOPPER lnltlallzes wlth tolerence tt-4). Eorever, lf the
value you aFe concerned tlth hae heen calculated 1n the progran -
thlch 18 the mo6t ltkely ce8e - rather than havlng been read lD as E
d&te ltem or Etated expllcitly, then an "exact" conparlson nay fall,
due to round-off errora ln the rnechlDe erlthDetlc. fhat you really
?ant to do ls breek then Al 16 approxlnately 1,234567. Slnce there ls
no rey for STOPPER to knor beforehand Just how loo6e thl6
approxlD&tlon nay he, the rHtt'contend rlll let you speclty the
requlred tolerance on the breakpolDt comparlson. The eyntax of thLs
conmand ras shorn ln the corunrnd llat. The tolerence value'tt'nay
range from O through 15. The eftect of th16 value ls to cauae S"IOPPER
to lgnore the la8t tt hltB ln 1te comp&rlaon8 of SP and DP varlable
valuee. Ignorlng zero blta neena thet the velues nu6t match exactly.
Ignorlng flfteen blta |neane that they nay dlffer hy a Freat deal (the
ectuel effect verles hetreen SP en<l DP nunbere). You rmy never need
the'Htt'conoand, and should only be concetned slth lt lf you aet &n
SP or DP breakpolnt thet ahould have been teken, but rs6n't, or tt the
prolar.n le breeklnF otr velues cloee to, but not qulte, the one you
ranted. Il you chaage the tolerence rtt'tt slll remaln at lts ner
value untll STOPPER ls relnltlellzed. You may use the 'H'conunand to
dlsplay tbe current value of'tt', and tt rlll be shorn uhenever the
statua of an SP or DP breakpolnt ls dlsplayed.

THf,'P- COUIIAND

Ihenever you pre6s BREAK rhtle your proFram ls runnlng, STOPPER rlll
prlnt out the current llne nunher. The iP'cornmand nay then he userl
to 6hol you exectly rhere ln the llne you 6topped. Normally, 'P'rlll
dlsplay the remelnder of tbe current llne, beglnnlng vlth the next
statement to be executed. Horever, lf the p.ogren hes Ju6t h1t a
varlatrle value hreakpolnt or lf lt has halted on an error, then the
'P! connand r,lll dlspley THE STATEMENT THAT CAUSED THE HALT (folloped
hy the rest of the llne). Th16 rlll be the staternent LAST executed,
not the one next to be executed. Thi6 allors you to lnstantly
determlne, even Ln long, multlple-statement llnes, exactly vhere an
errot occurred or a vslue chenPed.

DtrRlNG PROGRAII EXECI.ITION: CLEAR. ?. >

Ihen your progre.D ls runnlng you ney slow lt or 61ngle-6tep lt u6lng
the CLEAR key (or shlft/CLEAR, lf your DOS does not prevent 1t).
Pre661n8 end relee6lng CLEAR rill freeze the program et the current
statement. To conflrm thls actlon, the "r" hold lndlcator wllI appe&r
ln the bottom rlght corner of the acreen. Presslng and relerslnF
CLEAR egeln "1ll ellor the next ataternent to be executed. Holdlng
CLEAR dorn slll sllor the proFran to contlnue et about three
stetenents (not line6!) per eecond. You can tell shen each stetem€nt
erecutes hy the fllcker of the "*" lndlcator. Preeslng (Enter> of
Do6t &ny other key "lll 

start the program runnlng at full speed ageln.

f,henever hold lndlcator 16 shorlnF, you tmy press r(r to reset
the no6t .ecent breakpolnt. This 1s generally Just a convenlence, but
lt ls uBeful when you do not wlsh to dlaturb the vldeo dlsplay.
Conalder the ca6e rhere e breakpolnt ls to he enatlled only after a
certaln polnt ln the program has been reached. Deflne the breakPolnt,
dls&ble lt uBinF rF', and RUN tbe program. At the polnt of lnterest,
press CLEAR to stop the progran and dlspley hold lndlcator.
Then press r('end thi6 6ame "(" symhol slll eppesr ln place of theri.,. Thls tells you th&t the last breakpolnt has been reset. It ls
exactly the 6ane es ualng the r<'comnand et the READY prornpt.

If a varlable has treen deflned v1a'<vartable', then you ney, Thlle
your program ls running, pre6s r?'to observe the value of the
varlable. Thls value rlll eppeer on the bottom llne, .Just as lf therIr key rere &ctlve. The v&lue elll remaln, tlth program executlon
paused, a6 lonF as'?'1s held down. If the totel length of the
varr"able nane and value exceede 22 charactere, lt rtll be truncated

VARIABLE VALUE ANEAKPiOINTS

A varlahle v&lue breekpoint ls aet by the cotun&nd r(varlehle-value, or
e varl&tlon on 1t. You rnay apeclty.ny type ol vrrlahle (lnteger,
61ngle or douhle preclalon, or atrlng) &nd the varlatrle m&y t|e
suhacrlpted. The only llnltstlon le that the v8rl&hle'B naDe nu8t te
no llore tban fourteen charectera long. You ney epeclfy any reeaonable
'breek'velue for thla verleble, rs long &a the value ts no nore thsn
23 characters lonp. You nuat take c&re to have e declnel polDt 1n &ny
floatlng polnt value, and double preclsion (DP) numbers lruat el.ther
have more then seven dlFtt6 or muBt eDd rlth the 'D' erponent
ldentlf1er. Also, you nay speclfy that you r16h the prograD to hllt
when the naned variable becomes unequal to the glven value. For thls,
slmply use "r" lnstead of 'rrrr. Example vsrlahle v&lu€ breakpolnta
&re:

<Xl-21. (note declnal polnt for SP)
<LT,-724 (note no declnel polnt for Lnte8er)
<VK#-43. 17a33O65272
<rP$(8)-"BAD IESSAGE"
<QQS*''GOOD I{ESSAGE"
<NS ! {Z,O;--6.03274 (note neg&tlve value)
<J2#(4,4r.+29.1145D0 (note optloB

It ls &l$ays eafest to u6e %,1,#, or $ to speclty the varlable type
expllcltly, &6 sas done 1n these exarnplee. ltaklnf a praetlce of thls
wlll avold the posslhlllty of having to reenter the breakpolnt apec,
a6 well aa the ch&nce ol settlng & hreekpolnt on a nonerlstent
varlable. As shorn ln the connand llat eerller, you ney change the
hreak value on a prevloualy speclfled varlahle by enterlnF only thevalue. Thue, 1f TUT$(6,1,9) had heen the Erost recent vrrt&tlle
specifled, you could Dodify lte trreak value rlth:

(-"BREAK IIERE INSTEAD"
or rlth:

<+l|BoUNDIoBEI''

Ihen STOPPER hits a va.rlable value breakpolnt, 1t turns the hreekpolntOFF. Then lt freezes the program Juat a6 lf CLEAR hed been pre6sed.
hold lndlcator slll eppea.r ln tbe loter rlght corner. Nos, Ltyou press BREAK, STOPPER vlll prlnt out the numher of the llne thst

caused the varlable value to change. If the llne contatns many
6ts.tements, you Day dlapley er&ctly the one that caused the break hyuslng the 'Pr command, as degcrlbed belos.

Varlable breakpolnts requlre a blt of cere ln thelr u6e. Flrst
conslder the prohlen of breaklng when AS trecomes unequal to 12, by
enterlng the connand '<A%r72'. Obvlously, rhen the lir6t Btete!'tent ofthe progran 1s about to be erecuted, A% rlll be O - causlnF & breek.
To avold thts you must not &ctlvate the breskpolnt untll the prograur
has set Ai to 12, The slnplest rey to accomplleh thla ls to ilrst seta breakpolnt at A%-12. Xhen thls ls h1t, Break and type '(.12. toreset the breakpolnt lor the lDequsllty. Then uee rcr to contlnue.

Another plece to be careful ls 1n the use of auhscrlpted varlahles.If the numt'er ol suhscrlpts ls three or les6, and It eeeh of thesubscrlpts you speclfy 1s lO or les6, then lt 1a posalhle to 6et upthe hreskpolnt before runnlnF the progran. The only nenalnlng prohlem
slll t'e lf, somewhere ln the progr&n, the arr&y ln questlon 16 used lna DIM statement. Thls rlll cau6e a ,,Redlmeneloned Arrayr. error shenh1t wlth the trreakpolnt actlve. The solutlon here ls to 6et & llnehreakpolnt rlght a.fter the DIll statement; rben the ,'*" hold lndlcator
appears, BREAK anrl then type rB'to re&ctlvate the varlable hreak, and
'C' to contlnue. Incldentally, you rlll also get thl.s ,'Redlnen6loned
Array error lf you ere tra.clntr such a varlettle rhen the DIil ataternent
ls hlt.
If the number of auhscrlpts ls loore than three, or 1l any of then
exceed 1O, you wlll have to ralt untll the array has leen DlMensloned
try the program before opeclfylng your v&rlable break. Use & llne
nunber bre&kpoLnt to &ccornpllsh thi8.
Flnally there la tbe quest!.on of er&ctness ln alngle &nd doublepreclslon varl.able value cor|partaona (lateFera tnd strlnFs ole alsay6



lOO FOR N-l IlC 5O : NEXT }{ : X-SIN(V) : etc.

You may pent to break on the X-SIN(V) stetement, hut cen't because lt
doesn'L have a llne numtter. An<l lt la not prsctical to 6tep (Tlth
r+') through the flfty FOR-I{EXT loops thet precede thlB atetement.
ODe'8olutlon rould be to 6et a l1ne breakpolnt 8t 100 rlth r<100r.
xhen 1tr6 hl.t, Etep lnto the flrst executlon of the FoR-NEXT loop rlth
r+r. Nor BREAK, aet I breskpolnt rt N-51 rlth r(NX-51', and contlnue
rlth rC'. tt the breek you rlll be poaltloDed Just betore x-SIN(v)'
aa de6lred.

TRACE FACILITIES

STOPPER provldee sone enhancements to Baslc's progran trace
cepablllty. You ney nor trace ltne nunbere or varlahle values, and
you rnav dlrect elther or both tr&ces to ecreen or prlnter. The T' Y'
U, I, O, and G commands are uaed lor thl6, &a nentlone<l ln the connand
l16t ebove. 'TrLa Juet ltke TRON, except thet the llne nunhera &re
6horn ln the botton rlSht-hanrl corner ol the acreen. rYr eends these
nunbera to the prlnter, ln one colunrn. Il you rant e more compact
prlntout, perhaps for e long trece, 'II'causes a llDe number prlntout
ln eleiht column6. If a varlable has been deflned v1a '(verl&hle" you
rney dlrect a contlnual trace of lts value to the hotton llne of the
acreen (w1th rI') or to the prlnter (rlthrO'). Thls ecreen dlsplay
rtll be llnlted to 22 charactera total. The prlnter output rlll
conprlse the lull nane' end up to 24 charectera of the varlahle'c
value. Note th&t the'Or &nd rur connanda nay not b€ used
slmultsneousl.y. Also, you should not use tyt, rUr, or'Or lf you
don't have e prlnter! To trelntiln compatlhlllty rlth the rldest
posslble varlety of prlnters, eorqe ol rblch do not provlde a "ready"
slFnal, STOPPER does not check for prlnter availahlllty. Just es rlth
an LLIST conm&nd, your Eyaten rlll hang lf you use these conmanda
wlthout a prlnter.

Sonetinres, especlelly tlthln delay loops, you wlll rent to temporarlly
dlseble all prlnter traclng. Thls nay be done hy pressln8 SHIFT.
fhen you releaae SHIPT, eny prlnter treclng wlll resune. Thla key sea
cho6en for convenlence; obvlously, you Dust press SHIPT to uae the'?'
t..nctlon durlng erecutlon, neanlng that you will brlefly loae any
prlnter trace6. Thls shoulC not tp a problen.

The'G'connand clears ell tracea.

STOPPER AND SPEET)

Whenever STOPPER 16 ON, lt vtll affect to aome degree the 6peed of
your pro8ran. If no hreBkpolnt 16 active, the slowdown ls about 5%.
If a llne nuDber breakpolnt la aet, the slordown lncre&aes to ahout
10%. Verlahle value breakpolnts slll consune rnore tlne' especlelly lf
the current velue of the varlable ls close to the epecifled break
value. Fl.gure on a 25% slordoun, roughly, except ln the case of
douhle preclslon. DP meth ls eo elor to beFln wlth that the
addltlonal delay due to STOPPER 16 not perceptlhle. ff you are
dlrectln8 e trece of verlable velue to the screen (the'I'courmand),
an overall sloydown of &hout 501 rtll re6ult. Of course, 1? you
dlrect eDy trace to your prlnter (rYr, rU', or'Or commantls)' program
executlon rlll tte reduced to prlnter apeed.

MISCELLANEOUS

Some of the conrnands provlrted (such eE rCr, rR', end 'Lr ) are for
convenlence only, anrl are not reelly ltnportant to the use of STOPPER'
They €l.npty lnvoke thelr aasoclated Baelc functlons.

STOPPER wltl respond to lnvalld entrlea or lmpoaslhle requests rlth
the "** NO COOD! **" ne66age.

The connends'(-'and'(*'tre not valld uDlegg follosed by a value.

Xhenever NEII, IOAD, or CLOAD is entered, STOPPER 16 reinitielLzed -
Juat es 1f the conmand rJr bad been u6ed.

STOpPER talks to the prlnter vla the standatd DCB. Any prlnter thet
rorks wlth Basl-c should work elth STOPPER.

If you pre66 BREAK shtle waltlDg at an II{PUT atatenent' STOPPER slll
thlnk thet the progran helted oD &D €rtor. Thla lteans that steppln8
vla 'ar and r)' rlll Dot be allored.
For tho6e of you who wlsh to create eustoD coples of STOPPER once lt
has heen relocated: the Start addreBs 16 the sane ea the'eeeee'
Entry &ddres6 mentl,oned eerller. The Stop addreee wlll vary vlth the
verslon of STOPPER that you have, but nay alrays be deternlned ln thi6
c,a.y: load STOPPER at the very top of menory, and subtract the Entry
address that results from 65536. Thte wlll glve you STOppEnr6 total
length, lncludlng aIl sorkspaces, once relocated. Add th18 to the
current Start address to get the current Stop address.

STOPPER AND THE SYSTEIIT

Because lt does not patch lnto the keyboard DCB, STOPPER rlll not
interfere wlth etandard keyboard utllltles. And tt should be
compatlhle wlth eny DOS. I heve found that under DOSPLUS Basic, the
TRON elngle-stepplng feature of that Baslc wlll Dot eork chen STOPPER
ls on. It wlll rork lf you turn STOPPER off. STOPPER'g commend keys
have been carefully choaen to avold confllct wlth th16 and other new
DOSs. That ls why so nany of theae coilnends had to be shlfted keys.
Remember that lf you are enterlnF a shlfted key coDmand, you do not
need to release SIIIFT before presslng ENTER.

STOPPER appears to be conpatlhle rith nany of the aftermarket Baslc
enhancenent packages, but th16 cannot be guaranteed. I sould
appreclate hearlng of your experlences wlth STOPPER ln conblnetlon
elth &ny other products.

TRANSFERRING STOPPEN TO DISK

If you recelved STOPPER on tape, and wl6h to run lt fron a dlsk
systen, you nust creete a /CllD flle on dlsk. You rny do thls dlrectly
uslng the TRSDOS staDdard TApEDISK utllity, Appa.rat's LMOFFSET,
Misosys'CMDFILE, Acorn's FLEXL, or any of e number of nonltor
programs. On tape, STOPPER ls a pla!.n-vanllla SYSTEU flle wlth
fllename 'STOPPR'. One ray to create s lCVD flle ls to use TAPEDISK
as folloPs:

From DOS READY, execute TAPEDISK. Uake aure that drlve O has at least
4 grans of free space on lts tll.sk. At the Tapedisk r?r pronpt, enter
'Cr to 6tart loedlng the tape. fhen thls la complete, enter:

F STOPPER/CMD:0 55O0 6500 55OO

Note the requlred blanks followlng rFr and the fllespec!

CREDITS

I could Dot have begun wrltlng th16 progren wlthout the guldance of
Davld Cornell's excellent erticle on Label Ba6tc (80-ulcro' Dec. 1980'
pp160-184). I would have been unable to f1nl6h slthout contl-nual
reference to James Farvour's euperb book "lllcroEoft Baslc Decoded".
Bruce Hansenrs porerful TASMON monltor eas used exten6lvely ln the
program debugglng, end STOPPER ls relocetable thanks to Jack Deckerrs
artlcles on that suhJect (TAS Issue Nos.6 end 10). All prograilring
was done under ld16o6ys' EDAS Edltor Assembler, &n lndlspenslttle tool
for large flles. Thanks to &ll theae people.



STOPPER
The BASIC Breakpointer

by Roxton Baker, author of "TRAKCESS"

Now: debug your BASIC programs with ease. NO MORE editing
STOP statemenls in and outo and NO MORE losing yourvariables!
NO MORE wondering how a variable got changed, or where in rhe
line an error occurred. STOPPER will save you hours of mental
frustration by adding commands like these to BASIC:

SET BREAKPOINTS. Specify which line number and how many
times it should be executed before breaking.

RESTORE BREAKPOINTS. Restore previous
the same parameters' or specify new hit counts.

I)EFINE VARIABLES OF INTEREST. Specify
u hose value will be displayed by the ? command.
cing to screen or prinler.

SHOW STATUS of breakpoints.

(ILEAR aclive breakpoints.

SLOW STEP or SINGLE STEP with spacebar.

breakpoints wirh

certain variables
Also permits tra-

't'ltoN to printer in one or eight columns.

\nd thert"s Inuch more! STOPPER is the mosl l)owerful IIASIC

1, rogr:ypnri ng tool available. Completely relot:alg[le; rgquil:-s j ust
i. t 'X 

,rt m('mory. Works under l,evel II IIASIC or l)isk BASIC.


