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An Extraction Algorithm of Dynamic Program Slice Using
Variable-Variable Relationships

Tae-Hee Kim'- Byung-Ki Kim''

ABSTRACT

Program slicing is a method that supports software developer or maintainer to readily understand the program by
decomposing it into several slices. In this paper we propose a dynamic program slice extraction algorithm that extracts
the smallest and accurate program slice using variable-variable relationships. In this algorithm, we first define a set of
variables from the left variable and the right variables in each sentence. Then, the variable-variable relationships is
defined for the sentence in the declaration part. When we define the variable-variable relationships in the declaration
part, the sentences with the left variable defined in the set are always included in the related set. On the other hand, if
the variable in the set is a right variable, only the sentences that are related with the criterion variable are included in
the related set after the sentences are compared and evaluated against other sentences. Proposed algorithm is found to
extract accurate and executable dynamic slice when applied to C language. When searching for the related sentences, it
also reduced the number of sentence comparisons up to 42% compared to existing methods. Reduction of the number of
comparisons is marked as the number of criterion variables is increased and as the number of comparison variables that
are not related with the criterion variable is increased.
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Rc : a set of related actions
1. Create PTE(program trace execution)
. Attach NUMBLOCK (numbering for the sentences)
2. Compute U(X,)(the used variables set in the sentence Xn)
3. Compute Variable-Variable relationships for the sentences
in the declaration part
VV(siv) = {sls € v ="Uumls), 0 <1 <l cltl
<t<ls)
4. Compute IRS(X") the immediate related sentence for cri-
terion variable(v)
. the compared sentence
5. Find the compared sentences as marked
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6. Re = &
. repeat

o0 =1

Find related actions for the criterion C

9, unti] there no exist marked sentence

10. Show a dynamic slice that is constructed from P by
removing that belong to NRc¢

procedure Find related actions for the C

1l.p=1
12, for all sentences s = IRSLV(C, XV do Find and mark 7
of v

13 RS 23td FAd FA(mark)E e FAE FFE
55 ashd Fadch

14, while p <t
it UdX?) N UEZY ) then Re = Re U (X))

else p=p+1

15, endwhile

16. compute Re = Re U { VViy(Z) ) for all sentences s €
VViv(2)

end Find related actions for the C

(D2l 3) EX =2 x2+5 YIS
(Fig. 3) Dynamic program slicing algorithm
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[ 0 = & (4 C T
0" int start_oum;
#include<iostream.h> int end_num;
#include<conio.h> 03® int add_numy
void main( ) o int sum
{ 6% int by3
01 int start_num; 06" int temp:
02 int end_oum; 0 sum=0
03 int add_num: og® by3=0;
04 int sum; 09®  scanf("%d" &start_num);
06 int by3, 10°  scanf("%d" &end_mum);
06 int temp; 11" scanf("9%6d" &add_nurn):
07 sum = (s 1212 start,_mum <= end_num;
08 by3 = 0; 13 += start,_num;(+temp)
09 senf S st 14 e - Smj;nm%$(+b€3)
10 scanf("%d” &end_num); 15° temp = 0 ‘
11 scanf("%d" &add_num); 16° by3e
12 while(start_num<=end_num){ 17" start_pum += add_num;
13 sum += start_num; 12®  start_num <= end_num
14 temp = start_num?3; 13% sum += start_mum;(+temp)
15 iftemp == 0) 147 temp = start_num%3;{-by3)
16 by3 15" temp == o
17 start_num += add_num; 167 hy3++;
) 17 start_num += add_num
18 start_num -= add_num; 12 start_num <= end_num
19 printf("d%,”, sum), 1P sum += start_num;{+temp)
) 4% temp = start_num?%3(+by3)
15" temp = O;
167 by3e+;
17 start_num += add_num;
12% start_num <= end_mm
18" start_mm = add num;
19" printf("d%", sum);

(@) AA Z23W(P) (o) 2@ ok 3 AR(T)

(28 4) ==3o| st $8 8 H=(T)
(Fig. 4) The trace execution for program(T)
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VWA - {LV D &7 177 17 18 197 )
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(Fig. 5) Variables-variables relationships for trace execution
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#include<iostream.h>

#include<conio.h>

void main( )

{

0l int start_num;

02 int end_num;

03 int add_num;

04 int sum;

07 sum = 0;

09 scanf(“%d”, &start_num);

10 scanf(“%d”, &end_num);

11 scanf(*%d", &add_num);

12 while(start_num<=end_num) {

13 sum += start_num;

17 start_num += add_num;
}

19 printf(“%d”, sum);

}
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(Fig. 7) Dynamic program slices that mapping execution
slice to program(P’)
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Table 1> The result of sentence comparison

(29:85)

T | start | add end | wv
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{Table 2> The result of sentence comparison according
to criterion variables
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(Table 3> Comparing blocking method with
variable-variable relationships
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