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Software Debug Supporting Tool
Based on Program Dependence Analysis

SHINICHI SATO,t HAJIMU IIDAtt and KATSURO INOUEt

Debugging large and complex software is not easy task since localizing and identifying faults
are very diffcult. We have depeloped a debug tool which extracts program slices and which
partially evaluates program texts based on program dependence analysis. Using this tool, we
can extract parts of the program which would relates to bugs, and also we can execute and
trace the extracted parts. Using this tool, we would expect that the debugging process will
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be more efficient.
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1 program euclid(input,output);

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

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

5 var temp:integer;

6 begin

7 temp:=a;

8 aisb;

9 b:=temp;

10 end;

11 function lcm(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 gcd;

18 var w:integer;

19 begin

20 if m < n then begin
21 swap(m,n);

22 end;

23 while n <> 0 do begin
24 w:=m mod n;

25 m:=n;

26 n:su;

27 end;

28 ged:=m;

29 end;

30 begin

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

33 writeln(’x=’,x,’ y=’,y);
34 g:=gcd(x,y);

35 l:=lcm(x,y);

36 writeln(’ged=’,g);

37 writeln(’lcm=’,1);

38 end.

®1 PDGoOxLH7ors.L
Fig. 1 Original program of PDG.
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1 program wordcount(in,out); program wordcount(in,out)};
2 var a,b,c:char; var a,b,c:char;
3 in:array[0..1000] of char; in:array[0..1000] of char;
4 i:integer; i:integer;
5 letter,word,line:integer; letter,word,line:integer;
6 isinword:boolean; isinword:boolean;
7
8 begin
9 begin vriteln(’Count the letter?(y/n)’);
10 writeln(’Count the letter?(y/m)’); readln(a);
11 readln(a); writeln(’Count the word?(y/n)’);
12 writeln(’Count the word?(y/mn)’); writeln(’Count the line?(y/n)’);
13 readln(db); i:=0;
14 writeln(’Count the line?(y/mn)’); letter:=0;
15 readln(c); line:=0;
16 i=0; vhile in[i] <> EOF do begin
17 letter := 0; if a=’y’ then
18 word := 0;
19 line := 0; letter:=letter+l;
20 isinword := false; if in[i]=EOLN then
21 vhile in[i] <> EOF do begin line:=line+l;
22 if a = 'y’ then i:=i+1
23 letter := letter + 1; end;
24 if ¢ = 'y’ then if a=’y’ then
25 if in[i] = EOL then
26 line := line + 1; writeln(’letter =’,letter);
27 if b = 'y’ then writeln(’line =’,line)
28 if (in[i] <>’ ’)and(in[i] <> EQL) then end.
2 begin 4 BAMREOTOT T L
30 if isinword = false then . .
) Fig. 4 Result of partial evaluation.
31 begin
32 isinword := true;
33 word := word +1 EROT— S RIZAH T —BOKTHSL ¥ 5 BIZ
- e Bbzw, REMICIENE, TTH, REHB
36 else IU%h%%%iblﬁﬁﬁaﬁ‘Jﬁt L7,
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39 end; 77’§§§@§$B‘J7§2X@fﬁiﬁli?"\‘fé}k'(‘w% DT,
40 it a = 'y’ then WRIIBESIAT) 2N TE S,
41 writeln(’letter =’,letter); 3.2 & EE
42 if b = ’y’ then
43 writeln(’word =’,word); AV —ViRUTo & g &ﬁ&%%/)
44 if ¢ = ’y’ then BEOFNy HEARICSOY T ADRT v TE
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Fig. 3 Original program before partial evaluation.
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1 program coverage(input,output);

2 var Sum, Max, Min, Mean: integer;
3 A: array(1..5] of integer;

4 n: integer;

5 procedure calc(var sum, max, min, mean: integer);
6 var i: integer;

7 begin

8 i:=1+1;

9 vhile i <= n do

10 begin

11 sum := sum + A[i];

12 if A[i] > max then

13 max := A[1]

14 else if A[i] < min then

15 min := A[i];

16 i:=1i+1

17 end;

18 mean := sum div n;

19 end;

20 begin

21 n :=5;

22 writeln(’Please Input ’,n,’ values’);

23 readln(A[1],A[2],A[3],A[4],A[5]);
24 Sum := A[1];

25 Max := A[1];

26 Min := A[1];

27 Mean := A[1];

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

29 writeln(’SUM : ?, Sum);

30 writeln(’MAX : 7, Max);
31 writeln(’MIN : ?, Min);
32 writeln(’MEAN : ?, Mean)

33 end.
Fe NTEFAlTus L
Fig. 6 Example of program including a bug.
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calendar 84 4 0.22
201 89 4 0.63
arraysum 93 13 0.07
pai 230 13 3.95
hanoi 28 2 0.1
mutual 95 4 0.91

AIEDETSNTVARIZL 225, Max D
EPEEL TRV &gt Zhid, &
DX THHINLEHEIAN] L 2oTW5T:
OT, FNZALIKBETAILICEIDIEL
WEEMPEOLN D,

4.2 RTHMA

KV —=NVERNTTOT S LARBT L7k X OB
R IR T. Z0RILE, EFLETOSTL,
EOHRIIEINL T - FOITEBIUTHREY, BL
U, #0705 7 A% Sun Sparc Station ELC +T
EITSEIIBEORBTEER () PRI TwE, &
OBMEEE L E, VDN —HFWBLOTF 5144
HICBIHETRETHY, 271 ADHIHE, HIF
HOETEHMITET LTV RV,

AT A AOMHIZ, 2.2 8 THXA LI, KFER
BRI OERER SN2 PDG 2 FEFETHILEICES
TiTbh b5, ZOBMIZEEE. 7L 21T, &1
RDTTY T L pai i3, BHTIZ3.95 Do TWBIC
brrboT, 254 ADMBII»H - 7-EEMII 0.02



Vol. 37 No. 4

T Y7 LADORERERITICES TNy FXIEY - VORME 543

program coverage (output) ;
n: integer;

integer H

var i

O B WN -

32 writeln(’MEAN
33 jend.

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

var  Sum, Max, Min, Mean: integer;
A: array[l..5] of integer;

9 AT AME WEHTOBIHATAR)
Fig. 9 Result of slicing (slices are shaded).
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