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Abstract: Based on analyzing the effects of exception handling constructs on dependence analysis, this paper
proposes a precise and efficient representation for C++ programs with exception handling constructs—improved
control flow graph. It proposes a new approach to analyzing the data dependences and control dependences of
intra-function and inter-function in C++ programs with exception handling constructs, and an efficient algorithm is
also presented. This method overcomes the limitations of the previous incorrect analysis because of failing to
account for the effects of exception handling constructs, and also provides a basis for automatic dependence
analysis that contains exception propagation. Finally, it discusses the application of the dependence analysis method
in program slicing.
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try ) ;
, try ( try
Y )
, \%
Y Sq.
1 #include (iostream.h)
2 class Ex1{};
3 class Ex2: public Ex1 {};
4 ints,
5+ intf(inta,intb)
6 {intc;
7 +* if (b==0) throw Ex1();
8 * c=a/b;
9 * s=111;
10* return c;
11 }
12 +*  void m(int x, int y)
13 {int z=7; s=0;
14 +* try{
15 +* z=f(x,y);
16 cout<<"z1="<<z
17 +* }
18 +* catch (Ex2 & &) {
19 * cout<<"Ex2 occurred s="<<s; }
20 +* catch (Ex1 & ey) {
21 +* cout<<"Ex1 occurred s="<<s; }
22 cout<<“s="<<s;}

Fig.1 Anexample of dependence analysis
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v=v_out normal_return . , , excep_exit
v_out=v . , v=v_in , ( norm_exit
excep_exit ) v_out=v ; ,
v=v_out normal_return catch (exception return ) .2 1 C++
ICFG.
, . exit ,PDG ICFG ;PDG
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Fig.2 Improved control flow graph
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;catch
, (SDG)™ ,
1 P
P , [3]’
1 (algorithm for constructing SDG).
PDG: P PDG;
:SDG: .
:functionlist: P
begin ConstructSDG
1. P functionlist;
2. while functionlist
3. functionlist N( P M N);
4. formal-in actual-in ;
5. M N N ;
6. N norm_exit M normal_return ;
7. N norm_exit actual-out normal_return
formal-out ;
. for M try N do
9. for N excep_exit do
10. if excep_exit catch  then
11. excep_exit M catch ;
12. excep_exit actual-out catch
formal-out ;
13. else while try
14. catch excep_exit catch
15. if match then
16. excep_exit catch ;
17. excep_exit actual-out catch
formal-out 3
18. endif
19. endwhile
20. excep_exit M  excep_exit ;
21. excep_exit actual-out M  excep_exit
formal-out ;
22. M functionlist;
23. endif
24, endfor
25.  endfor
26. for M try N do
27. for N excep_exit do
28. excep_exit M excep_exit ;
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29. excep_exit actual-out M
excep_exit formal-out ;
30. M functionlist;
31 endfor
32.  endfor
33. endwhile
end ConstructSDG
N, ; formal-in actual-in ;
(norm_exit ), ,
(4~7). M try N ,
N  excep_exit catch ( ), excep_exit
actual-out catch formal-out (8~12). try catch
, try catch (13~19);
, N  excep_exit excep_exit ,
excep_exit actual-out M excep_exit formal-out
(20,21). M try N , N excep_exit ,
excep_exit M  excep_exit ; excep_exit actual-out
M excep_exit formal-out (27~31).
3 1 , ;

Thick real line: Interprocedural control dependence deges
Thick dashed: Interprocedural data dependence edges
Thin real line: Intraprocedural control dependence edges
Thin dashed: Intraprocedural data dependence deges

Fig.3 System dependence graph
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