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Abstract Dynamic program slicing is widely used in software analyzing, testing and debugging. This paper proposed a
novel forward computation approach for computing dynamic slices. Firstly our approach computes the influenced set of a
defined variable in current executing statement based on the defined and used variables. Secondly it computes the direct
dynamic dependence relationship of current statement. Finally it computes the dynamic slice of the variables, Applying
this method, we designed and implemented a dynamic program slicing prototype for Java, and performed an experimental

study on several open source programs, The experimental results show that the size of program slices by our approach is

less than other methods.
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1. subl(x){

2. return x+1;

3.}

4, sub2(p,q){

5. if(q>0){

6. a+-+;
}

7. a=1;

8. pt+=a;

9. retunr p;

10. }

11. main(){

12, i=read();
13, j=read();
14,  while(subl (D<C1){
15. i=sub2(i,});
}
16. print(,);
17. )
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Sole)rce Three-Address Code Quadruple def Inf[ def]
1 subl(x) { (par,@parl,_,x) X {@parl}
L (+,x%,1, $i0)
g Slo=xil (retum, $10, _, @ @ret  {x}
return $i0;
ret)
3}
(par, @parl,_,p) p {@parl}
4 b2(p,
> .f(pi) 0{ L (Pers@parZs 0 a  {(@par)
5 bel;;“ 8O0 8 (1>,q,0,1abel0) pred 5  {q}
q=q+1; (+,q,.1,9
6 labelo: labelo: a fa)
7 a=1; (=,1,_a a (]
8 p=p+a; (+.psasp) p {p,a}
9 return p; (return, p,_,@ret) @ret {p}
10 }
11 main(Q) {
i=invoke (read()) (call,read,0,@ret) .
2 o, (=, @ret,_,D P @
j=invoke (read()) (call,read,0,@ret) .
13 O3 (=,@ret,_,j) ] {@ret)
labelO labelO .
(par,i,_, @parl) .
15 i=invoke(sub2()> (par,j,_,@par2) gpar; ili
G Ccall, sub2,2, @ret) o (@ret)
(=,@ret,_,1)
labell . label?.
o (par,i,_,@parl)
$10 = iovoke ( llsubl, 1, @ret) _
1 {sublO» () (=,@rets_, $i0) @parl {i}
if $i0 <=1 goto (j;'= r; ;(;'1 ! pred_14  {@ret}
fable0; tabel0)
invoke(print()) (i, P @parl) @parl (M
16 5, (par,j,_,@par2) @par? B
Vs (call, print, 2, @ret) P !
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algorithm; Dynamic program slicing based on forward computation
input: si—current execution instance
call—call statement
dynCD[ s' I-dynamic control dependence of s
dynDD[ s' ]~dynamic data dependence of s
Inf[ def}—the set of variables which influence
variable def
output; slice[ def ]—dynamic slice of variable def
begin
1. find slicePred by dynCD[s! 1;
2. foreach use; Use[s] do
3, find slice[use] by dynDD[s'];
4, end for
5. foreach def; Def[ s ] do
6. sliceTemp={s,call} {JslicePred;
7. foreach inf; Inf[def] do
8. sliceTemp=slice TempJ slice[inf];
9. end for
10,  slice[ def ]=sliceTemp;
11. end for

end
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stimestamp Defls] Use['s] call pred dynCD(s'] def Inf[ def] inf dynDD[ inf] slice[ def]
111 (0] () (1) () (1) 0] (0] () (0] ()
122 {i} {ret_read} (] (0] ()] i {ret_read} ret_read (%) {12}
133 ) {ret_read} (0] (1)) (0] j {ret_read} ret_read 1)) {13}
14 {x} {i} 14 D [0} x {i} i 122 {1,12,14}
28 {ret_subl} {x} 14 D [0} ret_subl {x} x 14 {1,2,12,14}
146 {pred_14} {ret_subl,i} (] 4} ? pred_14  {ret_subl} ret_subl 28 {1,2,12,14}
.. i i 122 1,2,4,12,14,15
47 {p,q} {is3} 15 pred 14 146 2 Eji j 133 (1<,2,4.12,13,14.1>5>
58 {pred_5) {a} 15 pred_14 146 pred_5 {q} q 47 {1,2,4,5,12,13,14,15}
69 (@) (q) 15 pred5 58 q {q) q 47 {1,2,4,5,6,12,13,14,15)
710 {a} 0] 15 pred_14 146 a (0] ? 0} {1,2,7,12,14,15}
8n {p} {pra) 15 pred 14 146 p {pra) it 74170 {1,2,4,7,8,12,14,15}
912 {ret_sub2} {p} 15 pred_14 146 ret_sub2 {p} P gl1 {1,2,4,7,8,9,12,14,15}
1513 {i} {ret_sub2,i,j} (0] pred_14 146 i {ret_sub2} ret_sub2 91z {1,2,4,7,8,9,12,14,15}
114 {x} {i} 14 pred_14 146 X {i} i 1513 {1,2,4,7,8,9,12,14,15}
215 {ret_subl} {x} 14 pred_14 146 ret_subl {x} x 114 {1,2,4,7,8,9,12,14,15}
1416 {pred_14} {ret_subl,i} (1] pred_14 146 pred_13  {ret_subl} ret_subl 215 {1,2,4,7,8,9,12,14,15}
1617 %) {1,3} %) (@) %) %) %) 4] D 4]
m SERRES W SE LR 3
ME2ITH, B TERTERENE LER def AR 5 fEETH

BE Infldef], 300784 BRMZH AR T EIEHR. 5
W, 155 4b A58 i YR S5 5 slice[i]= {15} U slice[ pred_14]
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£3 KRR
Subject Description LOC Traditional This paper
Jtcas collision 181 13 32
avoidance
. five sorting
Sorting algorithms 222 22 19
Schedulel priority 290 37 33
scheduler
priority
Schedule2 scheduler 317 48 46
Print_ lexical
tokensl analyser 478 56 4
Print_ lexical 410 10 31
tokens2 analyser

FAA= 31189 DSlicerd] TR Xt 6 ~EHERREF 425
HATERI SERHFT T T X, HH Jteas F1 Sorting
KR TF Subject Infrastructure Repository (SIR)PT, Hi4x 4 4>
BRESIRAFEFER CIESEFMN Java f4Y ., L8
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