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Vida~ Kum~r G~r~ 

ilT,l<~nPu% F302, Hall One 
IN~:I:[A 

SCREEN-ORIENTEB HIGHLEVEL OEBUGGER(SHD) for PASCAL 

There are certain ~olden m~xims in Pro~.~r~mming. One of them is 
,theft no matter how meticulc)us ~ P ro~r~nT, aT, er is,he spends m~Jor Portion 
of his softw~re development time on debug~in~_~.In such wise,we must 
have ~.~ood debu~ers to reduce debu~ing time. As Lauesen[l] P u t s  
it,the suPeriorit~ of ~ debug~,~er lies in helPin~ user catch more hu~;.~s 
in ~iven time. Accordin~Iw,Power of ~ debu~ger is the sole ~:~ardsticK 
• for goodness of it.Power in this context me~n both,functionalit~ ~nd 
convenience.Other factors, such as ,extra information it rec~uires from 
comPiler,its bi~:~ger size etc. ~re irrelew~nt so long as it is extra 
Powerful. The comF.exit~ or the debu~ger,in terms of efforts re(~uired 
to Progr~m it should not be ~ Prohibitin~ factor either. A debu~.~er is 
used,as often ~s,if not more than the compiler itself. Conventional 
Debu~ers[2] which call.themselves 'High Level Debu.~er' are no doubt 
better than 'DumPers' but are still too Primitive to help user in ~n~ 
substantial manner. Most o.r them are con¢ined to setting uP of 
breaKPoints and examination of unstructured variables.SHD strives to 
match its level of commands with the thought Process of the user f'or 
maximum erficienc~ in detectin~ bu.~s. 

SHD IS AT HIGHER LEVEL BECAUSE 

l)It talks w, ith user in entities like 
tree,linked-list,~raPh,stack, t~ble ~nd such other freeuentl~ used 
h i g h l e v e l  s t r u c t u r e s .  This i s  un l i ke  CB which adhere to  bare 
e o i n t e r s ,  i n t e g e r s ,  a r rays  and records.  The lower l e v e l  o¢ 
communication has man~ disadvanta~es which ~re accentuated in dwnamic 
structures° One,in case of ~raPh,trees etc. the user has to '~'igLlre 
out the connection between his w~r:Lous nodes bw himself. He is ~iven 
an internee r corresponding to e~ch d~:~namz cal I~:~ allotted record.The 
pointers are shown to have this w~lue. Usin~ these ].nte~.~ers he draws 
his d~!~t~ structure man,..lall~.The Process becomes ver~ comPlic~ted as 
the number of nodes increases. Two,the user is f'orced to t~Pe thin~.~s 
like First~onext".next~.next "~ to see 'fourth node in his linked-list 
and sure eno,..L~h he wo,jld have never seen thirteenth node in his 
list.Three,bw far the most serious drip, whack is that the ,Jser has to 
lower the level o f  his mental Process ' f rom that of lo~ical data 
structures to that Provided b~ the ~ r o~.~ r ammi n~:~ I i~ngua~;~e. This 
drasticall~ c u t s  down his e'¢ficienc~ b~:~ Pl~cin~.~ him into tormentin~ 
world of lower level details. On the other hand,the level used b~:~ SHD 
suits his mental Process. Data structures are disPla~ed to him the wa~ 
he conceptualizes them. For examPle,SHD when ~;~iven 'Pollowin~ commands 

disPla.4s a s~mbol tree as shown in 'ri~°l° 
SET SYMROOT" TREE LLINK RLINK 
DISPLAY SYMROOT" 
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For ~ramhs, methodolo.c4:.~~s discussed in Gramhtrace[3] is used0To see a 
~ramh in the f`ormat desired, the user se{s each Pointer as 
horizontal,vertical,direct or invisible° As a further assistance,he 

is ~iven a f`lexibilit::~ to set an::~ of" 9ields in record as invisible or 
to declmre the 9ieldlist he wants to insmect in a record with unta:..'.L~..'.~ed 

variants[6]°Conse(~uentl::~, the user can reduce the remresentation o9 
anw data structure to the 9orm he would like to conceive ms° 

2)It ~.:.~ives user an abilit~ to make assertions about his data 

structures° Much h~s been talked umon ~ssertions in ~:~ro~rammin~:~ 
lan.*~.~ua~.~es but it remi!~ins to be seen how man.~ ~,~ro~:.~r~mmers will s~end 
their time thinkin.~..'.~ and ~,.Jttih~ ri~orous assertions in their ~,~ro~ram° 
Mostl.~.it is onl~.~ when the ~,~ro~.~ram does not work ,that the ~,~ro~.~rammer 
has anw ,.Jr.~e or tendenc~ to make assertions~Moreover,mar',~.:~ times the 

Pro.~rammer mi.~,~ht like to make assertions which are de~endent on ir,~'~ut 

data and therf`oY'e can not be made in mro~.~ram an:.~wa:-~. SHD lets user 
make assertions in two wa.~.~s~- 

IMMEDIATE ASSERTION~This assertion is made and checked f`or validit::i 

~t a b reakmoirito For examPle,sums, lose at some breakpoint he thinks 
that his matrix A should me s::~mmetric.ln CD,he would be f`orced to 

check this using..1 seeuence of' dis~la::~s°Usir',.~.:.~ SHD,he can make assertion 
o9 the f`orm 

(FOR_ALL I=I,N)((FOR_ALL J=I,N)(A[I,J]=A[J,I])) 

SHD reports to the user validit:,~ of` his assertion,and,if` A t,..irr, s out 

to be uns,..~mmet ric, i t mrovides the user a wa:.~ of f̀  i n d i n.~..'.~ these 
offendin~.~ indices. 

LINE ASSERTION~*This assertion thou~.~h issued at a brei~k~:~oint is not 

meant to be checkoed then. Line Assertion is ec~uiw~lent to ~',uttin:..'~ the 
mssertion bef`ore all the lines in the ~,u:~rtion o9 the ~ro.~..:~ram s~'~ecif`ied 

bw the useroThis has two im~lications. One,the ~:~ro:...Ir~m is r,.Jnnin~.~ while 
the assertion is bein~ checked and is interru~ted onl::~ when an 
assertion is 9ound inw.~lid~Contrast it with Immediate Assertion which 
is checked when the ~:~ros.~ram is alread::~ interru~:~ted and SHD is ~it tot- 

level f'or accemtin::.1 r.:ommands°Two,w~lues 09 all vari~bles used in 
assertion are calculated a9resh when such an assertion is encountered 
durin.~ ~ro~Iram execution° 
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Z)It does not re{:~uire user to refer his pro~.Iram listin::4 for line 

r~umbers  ~ I n  .~.~er, era I ~ a nor.trivinl P r o ~ r a m  h~s not or, e b u t  mane 
burs,After correctin.~:.l one bu~.~however small it m~=~ be,the pro~:.4rammer 
is compelled to take ~ new Printout of" his Pro.~.~r~m,This is because 
either line r,o~'s have ch~.en.~:.4ed or some new lines have come in,This is 
undesirable both bec~!~use of' time and F,~!~Per the user needs to sF, end for 
~ Printout,This is more so, in case of a network, where ~ linePrinter 
is bein~ sh~red ~nd is either distant from terminal or alto.~.~ether 
unavail~!~ble ~.~t theft time, In order to ~!~void t~.~kin.~:~ a ~,~rintout, when 
an user f'ixes a bu.~:1,he m~ be expected to make the small chan~.:.~e in his 
Printout itself', But it would be unreasonable to expect him to note 
new line numbers in his old F, rintout. SHD solves this problem b,.~ 
incorPoratin~ a readonl.~ editor in it,The user ~:~n ask SHD to Print 
certain lines of his source PrO~:.4ram or find a strin.~ in his source 
Pro~.~ram0With help of these commands he can find out re~:~uired line 
numbers to make an ~ssertion or to Put a breakpoint, 

4)It tries to minimize number of times user has to refer line 
numbers in his Pro:~r~.~m,lnfuriatin~.~ w.~riables[4,5] serve as a .~.:.lood 
example here°In CD the user has to look for lines in Program where the 
vmriable is assi:..'Jned ~ new value either b~:~ direct assi.enment or b.~.~ a 
function or Procedure call, After that he Puts breakpoint st those 
lines and on reachin~.~ these breakPoints he asks CD to disPla,~ it,This 
is a clumsu and cumbersome w4~.~ of doin~.~ itoln SHD,a hi.~h level 

construct BREAK ASSIGNMENT allows user to do ~II this in one stroke° 
It stops whenever an nssi.~:~nment is made to the infuratins4 variable a3nd 
informs the user of its new w~lue °At this Point an user can asP.. it to 
Print surroundin.~.:.~ few lines to avoid referin~:~ F, ro.~ram listing.is,As 
another exmmPl~ su~Pose that user susPec{s certain Procedure to be 
foul, In this case,he can use BREAK CALL which breaks the Program on 
cmll of the Procedure after which the user c..~n steP-execute° 

5)Other hi:.:4hlevel facilities include 

* Trace of ..~ wi~ri~ble, 
The Program while runnin:~ Prints the w~lue of the w~riable and the 
line number without s toPPin~ ~.~t those lines,Note the wa.~ it differs 

from BREAK ASSIGNMENT, 
* Dunamic nestin~ at an.~ breakpoint, 

He can optional I~ examine parameters of Procedures in d:~nmaic 

nestin~J, 
, D.~namic Trace of Procedures, 

This feature disPla.ws var'ious calls to ~,~roced,.Jres while the F, ro.~:.4ram 
is running°It also oPtionall.,~ .~.:.lives value of ~,u~rameters Passed 4~nd 
v a l u e s  r e t u r n e d ,  S u c h  f e a t u r e  i s  .~..:le n e r  ~.~ 11 :~ P r e s e n t  i n  
i n t e r P r e t e r s , b u t  f o r  no  r.~ood r e a s o n , i s  m: iss in. .q f r o m  d e b u ~ . e e r s  u s i n ~  

corf~P :i. 1 e d  c o d e ,  
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