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Abstract Compared with program slicing, program chopping is a more focused approach of program analysis. And it is
of great :%ignificance for the program understanding, analysis, debugging, testing. The existing chopping algorithms
mostly are based on connected System Dependence Graph(SIX(). However, the representation of SDG is very complicat-
ed, especially for larger program, which causes fault result easily. So this paper proposed a program chopping approach
for Java program based on a representation for Java program with tags. In this approach, not only the accessory informa-
tion on program dependency relation is utilized to analyze parameter dependency relation, and based on which this paper
presented program chopping algorithms, but also inter-method program chopping can be converted to intra-method ana-
lyzing, Moreover the approach has much strongpoint such as fewer nodes of SDG and reusability of Program Depend-

ence Graph(PDG) ,etc. Finally, this paper illustrated implementation process of this approach combined with an example
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and experiment.
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1 Let G=(V,E) is given JavaSDG
2 Let M is calling method, M’ is called method
3 Let ¢ is a call site corresponding M’ in M
4 Let statement s which include ¢ exist in chop of M
5 Init Let Wy=@, Wr=0,C' =@

6 if(no exist((s,w>E EA w exist in chop of M))
7 M'=M

8 if(M'==main) return C'=®

9 do
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10 Let N is a calling method, N’ is called method
11 Let ¢ is a call site corresponding N’ in N

12 Let s’ is statement which include ¢’

13 N=N

14 if(N'==main) return C'=¢

15 while(no exist((s',w') EEAw' exist in chop of N))
16 if(w' no exist in chop of M)

17 Let w' is successor of s

18 Tag of <s,w')=tag of (s',w'>

19 foreach {s,w)E EA w exist in chop of M

20 Let T is a tag on (s,w)

21 foreach T on (s, w)

22 if T=(x,x") Ax'€def(w) Axis out or in-out parameter
then
23 foreach z€ dep-P(M', x)
24 if exist({u,s) € EA u exist in chop of M A tag of {u,s) is
(z',2) then
25 W= WU {(Sexir» x>}
26 Wr= WU {{Sentrys2) } »//backward phase
27 while Wy#®
28 Remove an element (v,y) from Wg
29 foreach edge (v',v) which is not marked
30 Mark (v',v) as visited in the backward phase
31 Let T is a tag on (v/,v)
32 if T'=(y’,y) //data dependence
33 Wi= Wy U (v, ¥}
34 if T=(%, %) then // control dependence
35 foreach y; € Ref(v")
36 W= WU {(v,y)}
//{orward phase
37 if Seniy has been marked in the backward phase then
38 C=CU/{ Senury}
39 while Wgs£®
40 Remove one element {v,y) from Wg
41 foreach edge (v,v')
42 if (v,v'> has been marked in the backward phase then
43 Mark (v,v'> as visited in the forward phase
44 Let T' is a tag on (v,v')
45 foreach T' on (v,v')
46 if T'=(y,y') then //data dependence
47 W= WU {(v,y)},C'=CU{v}
48 if T'=(%, %) then //control dependence
49 W= WU (', %) },C'=C' U}

50 return C'
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CLE1 publie class K xecute{ 528 return resuly; |
E2  public slatie void main(S tring args[]){ E29  private int divide(int e){
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S4 if(args.length > 0){ §31 return result; |
Cc5 int a = Integer.parselnt(args [0]); E32  protected it muliiply(int d){
ce int b = Integer.parselni(args (1 [); 533 a=a+d
c7 e = new SimpleCale(a, b); $34 int i=0;
} else { 835 While (i<a){
CR e = new AdvancedCale(); S36 d=dad;
c9 computeP ower((AdvancedCale)e); )} | S37 i+
S$10  Sysiem.out.println(e.average()); 538 return o5 } }
S11  System.oulprinin{e. mulliply(6,20));}
K12 public siatic void 1K interface Caleulato r{
computeP ower(AdvancedCale e){ 140 int average();

$13  System.outprintn(e.power()); 1} ) E4L  int mulsiply(int o, int d); }
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517 a=6; $45 b =20;)
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$20 a = aln; S47 a = aln;

c21 b = multiply(bIn);} C48 b = muhiply(bln); }
E22 public int average(){ k49 protecled int multiply(int d){
c23 inl added = add(a,b); S50 int resull = ++a *d;
C24 int divided = divide(added); §51 return result; }

825 return divided; } k52 public int power(){

r26 private int add(int ¢, int d){ 853 int result=a’h;

527 int result = c+d; 8§54 return result;
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S3 39 3
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St S8 0
S22 325 2
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S21 S26 3
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