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SCREEN-ORTENTED HIGHLEVEL DERUGGER(SHIN for FASCAL
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Thére are certain dgolden maxims in  srogramming,0ne of  them is
sbhat no matter how maticulous a srodrammer isshe srends maJor sortion
of his software develorment time orn  debuddging.ln  such wiseswe must
have dood debusders Lo reduce debusdging time. A8 Lauesenll]l rsut
itrthe sureriority of & debugdger lies in heleing user cateh more  budgs
i given time. Accordinglesmower of a8 debudsier is the sole wardstichk
for goodness of it.Fower in this context mean bothrfunctionslity  and
convenience.Other factorss such as rexbra information it recuires from
comrilersits bDidgder sirze eteo. asre irrelevant so long as it is @Mt ra
rowerful . The comrexity of the debugdgeryin terms of efforts reaquired
to srodram it should not be a srohibiting factor either.A debudder is
usedras often asyif not more than the comeriler itself. Corventional
Debudgdersl2] which call themselves ‘High lLevel Debusder’ are no  doubt
better than ‘Dumrers’ but are still too srimitive to helr user in and
substantial manner. Most of them are confined to setting wur of
preskroints  ard  exsmination of wunstructured variables.SHD strives to
mateh its level of commands with the thought srocess of the user for
maximum efficiency in detecting buds.

%

SHO I8 AT HIGHER LEVEL RECAUSE

1)1t talks with s err im entities like
treeylinked~listrgrarhystacksy table and such other frecuerntls used
highlevel structures.This is unlike CD  which adhere to bare
rointersrintedgerssarraus arid records. The louwer level of
communication has manwy disadvantsdges which are sccentuated in  dunamic
structures., Oresin  case of dgrarhslrees eto. Lhe user has to fidure
out the connection betweern his various nodes by himself. He is dgiven
an  inteder corresponding to esch dunamicallws sllotted record:The
rointers are shown Lo have this value., Using these intedgers he draws
his data structure manuslle.The srocess becomes very comrlicated 3
the mumber of rodes increasses.Twosthe user is forced to  ture i
like First”.rnext™.mext™.next”™ Lo see fourth node in bhis linked-li
and sure enoush be would have never seen  thirteenth node i his
Tist.Threeshy far the most serious drawback is that the user has to
lower the level of his mental srocess from that of logical dats
structures to that srovided  bw bthe srodgramming langusse.This
drastically cuts down his efficiencs by elacing bim  into  tormenting
world of lower level details.On the other handythe level used bw SHD
suits his mental rrocess.lata structures are disslawed to him the waw
he concertualizes them. For exameleySHID when given following commarids
disrlavs 8 sumbol tree as shown in Figel,
SET SYMROOT™ TREE LLINK RL.INK
OGISFLAY SYMROOT™
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For dgrarhss methodolody as discussed in s used.To @ 8
grarh in the fTormat desiredy bLhe user @ach  sointer a4
horizontalyverticalsdirect or dinvisible. As a fFurther asssistanceshe
is  given a8 Tlexibilitw Lo selt amwy of Fields irm record ss invisible or
to declare the fieldlist he wants to insrect im 3 record with untsdged
variantslél,Conseauentlyy  the user can reduce the resresentation of
anw dats structure Lo the form he would like Lo conceive 2.

DITL gives user am ahility to make asserbions about his  datas
structures, Muct b peern  talked wrorn  sssertions in srogramminsg
landguasges but it remsing Lo he seen how manyg  srogrammers will  seend
their time thinking and sutling ridgorous sssevrtions im their srogram.
Mostle it is onle when the rrogram does not work sthat the srogrammer
has anw  urde or tendency Lo make assertions.Moreoversmany bLimes Lhe
Frrogrammer might like to make sssertiorns which are derendernt om  ireul

ata and therfore car not be made in srodgram snuwas. SHD lets user
make sssertions in Lwo wawsd-

IMMEDIATE ASSERTIONI!This sssertion is made and checked Tor velidituw
at 8 breaskeoint. For examrlersurrose st some breaksoint he thinks
that his matrix A should me swmmebric.In Chvhe would he Torced Lo
check this using seeuernce of disslavs.Using SHIvhe carn mske sssertion
of the form

(FOR..ALL I=1yN)C(FORLALL J=TyNICALDTy JI=ALJy 11D

SHO rerorts Lo bthe wser validitey of his asserbiorsandyi?t & turns  oub
to  bhe wunswsmmebtricyilt wsrovides the wuser 8 waw of finding these
offending indices.

LINE ASSERTIONI:This assertion thoush issued al 8 hreakroint is  rot
meant to be checked ther, Line Assertion is eaquivalent to subtting the
assertion before all the lirmes in the rortion of the srogram srecified
bw the user.This has two imslications.Oneybthe srogram is rureing while
the sssertion is bheing checked and  is  interrusted only  when  an
assertion dis found invalid.Contrast it with Immediste Assertion which
is checked when the srosiram is already interrusted armd S8HD is  at Lo
level for accerting commands. Twosvalues of all  varisble usect i
assertion are calculated afresh when such an sssertion is  encourntered
during srodgram execubion.
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F3Ih does not reauire user to refer his rerosram listing for  line
pumbers.ln generalsa rontrivial  srodgram has ol one  bult o mang
budgs.After correcting one husrhowever small it maw bhesthe srodrammer
is comerelled bto take a mew erintout of his erogram.This is bhecause
gither lime no.’s have changed or some new lLines have come in.This is
undesirable hoth hecsuse of time and rarer the user needs to seend Tor
a rrintout.This is more sor in case of & nelworky where g  linesrinter
ies heing shared ard ie  edither distamt From terminal or altodgether
urnavailable st thsat time. Tee order to avoid tsking 8 srintouts Wwher
arn user FTixes a8 bhudshe may be exrected Lo make the small chandge in his
srimtout itself. But it would be urnressonsble to exeect him Lo note
rew  lime rumbers im his  old  erintout.SHD  solves this eroblem bw
incorrorating 3 readonly editor dir it.The user can ask  SHID to  #rint
certainm lirmes of his  source srodgram or Findg 8 string in his source
program.With hels of these commands he can  Find ouwl reauired line
ramiers to make an assserbion or to sul 8 bhreaksoint.

ATt tries to minimize number of times user has to refer line
pumbers  in his  erodram.infuriating vaeriablesl4»51 serve as a8 dood
wamrle here.ln G0 the user has to look for lines in erodgram where the
variable is assigned s mew value either by direct assigrment or by 3
Ffunction or srocedure calls. After that he ruts breskroint st those
lines and on reaching these breakroints he asks CD to disrlaw it.This
is & clumse and cumbersome waw of doing it.Irn SHDsa high level
construct BREAK ASSIGNMENT asllows user to do all this in one stroke.
1t stoprs whenever an assigrment is made to the infurating variable and
informs the user of its rmew value AL this point an user can ask it to
Frint surrounding few lines to  avoid refering wsrogram listings.As
arnother examele susrose thal  user susrects certain erocedure to be
foul. I this caseshe can use BREAK CALL which bhresks the srogram  on
call of the rrocedure after which the user can ster-execute.

Sy0ther highlevel Tacilities dnclude

X Trace of a variabhle.
The srogram while running srints the value of the variasble arl  the
lime number without stoeeing at those lines.Note the wawg it odiffers
fraom BREAK ASSITGNMENT.

¥ Durmamic nestimg 3t any breakroint.
He cam ostiomallw examine sarameters of erocedures in durnmaic
nesting,

¥ Durnamic Trace of Frocedures.
This festure diselaws various calls to erocedures while the wrogram
e runming.lt  also ortionalls dives value of rarameters rassed and
values returneds Sueh feature i1 gdermerally rresent in
interereterssbut  for no dood reasonyis missing from debudgers using
comeiled code.
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