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Debug support system based on program
dependence analysis
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Debugging large and complex software i1s not easy task since localizing and identifing faults are very diffcult. We
have depeloped a debug system which extracts program slices and partially evaluates program texts based on program
dependence analysis. Using this system, we can extract parts of the program which would relates to bugs, and also
we can execute and trace the extracted parts. Therefore we consider efforts of debugging would be reduced, and its
efficiency will be improved.

program dependence analysis, program dependence graph(PDG), program slice, partial interpretation, debugging
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1 program euclid(input,output);

2 var x,y,g,l:integer;

3 function ged(m,n:integer):integer;forward;
4  procedure swap(var a,b:integer);

5 var temp:integer;
6
7
8

begin

temp:=a;

a:=b;
9 b:=temp;
10 end;
11 function lem(a,b:integer):integer;
12 var c:integer;
13 begin
14 c:=gcd(a,b);
15 lem:=(a div c)*(b div c)*c
16 end;
17 function gecd;
18 var w:integer;
19 begin
20 if mO n then begin
21 swap(m,n);
22 end;
23 while n0 0 0 do begin
24 w:=m mod n;
25 m:=n;
26 n:=w;
27 end;
28 gcd:=m,;
29 end;
30 begin

31 writeln('Input x and y’);
32 readln(x,y);

33 writeln(’x="x,” y=",y);
34 gi=ged(xy);

35 l:i=lem(x,y);

36 writeln(’ged=",g);

37 writeln(’lem=",1);

38 end.
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1 program wordcount(in,out);
2 var a,b,c:char;

3 in:array[0..1000] of char;
4 liinteger;

5 letter,word line:integer;
6 isinword:boolean;

7

8

9  begin

10 writeln(’Count the letter?(y/n)’);
11 readln(a);

12 writeln(’Count the word?(y/n)’);
13 readln(b);

14 writeln(’Count the line?(y/n)’);
15 readln(c);

16 i:= 0

17 letter := 0;

18 word := 0;

19 line := 0;

20 isinword := false;

21 while inf[i] 00 EOF do begin
22 if a = 'y’ then

23 letter := letter + 1;

24 if ¢ =y’ then

25 if in[i] = EOL then

26 line := line + 1;

27 if b =y’ then

28 if (in[i] 0 O’ ?)and(in[i] 0 O EOL) then
29 begin

30 if isinword = false then
31 begin

32 isinword := true;

33 word := word +1

34 end

35 end

36 else

37 isinword := false;

38 =141

39 end;

40 if a =’y then

41 writeln(’letter =’ letter);
42 if b =y’ then

43 writeln("'word =’ ,word);
44 if ¢ =’y then

45 writeln(’line =’ line)

46  end.
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program wordcount(in,out);

var a,b,c:char;
in:array[0..1000] of char;
liinteger;
letter,word line:integer;
isinword:boolean;

begin
writeln(’Count the letter?(y/n)’);
readln(a);
writeln(’Count the word?(y/n)’);
writeln(’Count the line?(y/n)’);
1:=0;
letter:=0;
line:=0;
while inf[i] 00 EOF do begin

if a=’y’ then

letter:=letter+1;
if in[i]=EOLN then
line:=line+1;
1i=i+1
end;
if a=’y’ then
writeln(’letter =’ letter);
writeln(’line =’ line)
end.
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1 program coverage(input,output);
2 var Sum, Max, Min, Mean: integer;
3 A: array[l..5] of integer;

4 n: integer;

5

6 procedure calc(var sum, max, min, mean: integer);
7 var 1:integer;

8  begin

9 =141

10 while 1 0= n do

11 begin

12 sum := sum + A[i];

13 if Ali] 0 max then

14 max = A[l]

15 else if A[i] 0 min then

16 min := A[i];

17 1 =141

18 end;

19 mean := sum div n;

20 end;

21

22 begin

23 n:= 5

24  writeln(’Please Input ’,n,’ values’);
25  readln(A[1],A[2],A[3],A[4],A[5]);
26  Sum := A[1];

27  Max = A[1];

28 Min := A[1];

29  Mean := A[l];

30 calc(Sum, Max, Min, Mean);

31  writeln(’SUM 7, Sum);
32 writeln"MAX 7, Max);
33 writeln("MIN : 7, Min);
34  writelnCMEAN 7, Mean)
35 end.
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O00simpled 00 execOO
(1HoO: ¢

exec(¢p, State) = State
simple(¢p, State)

|
-

(2) 000: (S1552;+++;5n)

exec((S1; S2;--+;Sn), State)

= exec((S2; - -;Sn), exec(S1, State))
simple((S1; S2; - -3 Sn), State)

= simple (S1, State) ;

simple ((S2;-++;Sn), exec (S1, State))

(3) D0 D0O0: input(z;), output(z;)

exec(input(z;), State)

= {{z1,va2,),..., {24, U/m,>, co T, v, )}
exec(output(z;), State) = State
simple(input(z;), State) = input(z;)
simple(output(z;), State) = output(z;)

O000D0State = {{z1,02,),.--.{Tn, Vz,)}, 05, 0
Input-VarOO 2, 00000.
(4)000: z; :==expr (z1,...,%n)

exec(z; := expr(z1,...,Tn), State)
= {{z1,va2,),..., {24, U/r,>’ co T, v, )}
simple(x; := expr(z1,...,Tn), State)

= z;:=eval(expr(z1,...,xn), State)

ooo,

State = {<$1, ’U$1>a~~~a<xnavin>}

n  ---eval (expr (z1,...,2,), State)O
00000000
1l -..0000000

! j—
U-Tz =

00000 eval (expr, State)D OO0 D00 DO0OO
0000 Stete 0000000 expr0000DOOOO
ooooo SteteD0DODOODOOODOOODOOODOOO
00000000 DO0bO00obOOobObOOobOobOoDon
J0o0o00d0obO0oOoOooDboooooo

(5)000: if expr then S; else S,

exec (if expr then S; else S, State)

exec (S1, State)

-+ -eval (expr, State) = trued 00
exec (S2, State)

---eval (expr, State) = false0 00
exec (S1, State) o exec (S2, State)

-..g00ooooa

simple (if expr then S5, else Sz, State)
simple (S1, State)
-+ -eval (expr, State) = trued 00
simple (S, State)
---eval (expr, State) = false0 00
= if eval (expr, State) then
simple (S1, State)
else
simple (S2, State)
---000ooooag

(6)00000: while ezpr do S end

exec (while ezpr do S end, State)

exec (while ezpr do S end, ezec (S, State))

-+ -eval (expr, State) = trued 00
State - --eval (expr, State) = false0 00
State’ ---0000000

simple (while ezpr do S end, State)
@ -+ -eval (expr, State) =false0 00
while eval (expr, State) do
simple (S, State')
end
---000ooooag

0000 State = {{z1, vz,),...,{Tn, vz, 00
00O

State’ = {<$1, ’U/$1>a~~~a<xna U/mn>}

;0500000000000
ooo0o
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