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Abstract: Function call relations can be used to reveal the dependency relations between functions in software systems.
An integrated function call relation makes a good contribution to program verification and deadlock analysis, and
improves the completeness of verification and analysis. Existing methods of function call relations based on static
analysis do not provide integrated support for function pointers or virtual functions, which 1owérs Zthe accuracy of
analysis result. This paper proposes a static analysis method for function call relations generationsbased on Control Flow
Graph (CFG). This method gains source file information by a GCC plugin, and Sredicts function analysis paths. Then it
uses a simulation algorithm proposed by this paper to analyze the statements of those paths, while the call of function
pointers and virtual functions are analyzed accurately. It generates full function call relations based on the analysis result.
Experimental results show that this method can support the analysis of function pointers and virtual functions, and

improves the accuracy of analysis results.
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Lstruct A { void (*pFunc)(); }; 8. bbc=1;
2.struct B { struct A aa; intc;}; 9, bp.aa.pFun'C‘ = funcA;
3.void test_func(struct A *para){  10.% if (bb.c)

4. para>pFunc=funcB; & © 11.  test func(&bb.aa);
5} p " 12.  bb.aa.pFunc();
6.void main() { 13

7. struct B bb;
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1 .class Base 1 { 14.int main() {

2. inta; 15. Child *child = new Child();
3. public: virtual int foo_I() { return 1;} 16, int (Child::*pfun)();

4, virtual int foo_2() { return 2;} ~ 17. pfun = &Child::foo_2;
5% 18. intresl = (child.*pfun)();
6. class Base 2 { 19. pfun = &Child::foo 3;

7. intb; 20. int res2 = (child.*pfun)();
8. public: virtual int foo_3() { return 3;} ~ 21. Base_1 *obj = child;
9.} 22. intres3 = obj->foo_1();
10.class Child : public Base 1,Base 2{ 23.}

11. intc;

12.public: virtual int foo_1() { return 4;}
13.}; )

P 3§ IA DR e i 2 4

. Base 1&Child
] Child::foo_I | |

vptr

Base 1l.a

Base 2::foo 3 .

Child < vptr
Base 2.b

Child.c

Kl 4 Child 25X 1) W A4 A7 B

MR BT ) I R R A BRI (17 4T)I, pfun._
_pfn W{E A A% (Base 1:foo 2), pfun.  delta 4 0.
MRS 17 2810 R 0L SR AR(19 4T, pfun. pfn (4

T “sizeof(int *)*N+17, FRig5l5 1 HFRZM e

Frp s N AR (R CFG H, pfunas delta [
{t 16, ATTHSELL FBRSE b Base 2; pfun.__ pfi (91124
“(8*N+1) = 17°(64 MiF G H), #52 Base 2 fER T
85—/ 2 B S0 Base 2::foo 3.
33 EEE

CHHFE 7 5 R R 0 1) Ak B R P 0 B R ) — AN
BLin) i, ASO AA TGS, TERREL) CFG
22 0 RE RO B AILFREE AR B obj FNFRENF5 In) 1 RE BRI
HAE B AR IR B K BR BRI W num, KILE X
J3“OBJ_TYPE_REF(var,obj ->num)”.

3 WO RE R A FHAE CFG iR I X

WiEl 5 Fros. 2o iE R B T, B A b

170 #AFHAR « 53 Software Technique * Algorithm

EHAZ S obj [MSEFRISAY, Ny ICARSCAEAFAiG AR i (1 4544
PR s T AR SR E R varType AR fE 45 1] N
1725 A RS2 bR A real Type. &1 3 HUFEFEH, child & X
ALKy Child, SEFRRALEIEE 5 i HERICE 2
AT)Child ¥R s BCRAE, BN Child 2824, 4ZHE obj
e LRI Base 1, SEBRISALE AL E AR 7 1T)
Keadsk, XRETE A8 TR AL, T LU obj 18K
2k Child.

1. BB_STMT_BEGIN:
2. TYPE:GIMPLE_CALL
3. LHS: ' -
4. NAME:Child::Child
5. “PARA:type:void*
6. BB STMT BEGIN:
7. TYPE:GIMPLE_ASSIGN

8. LHS:obj RHS:child

9. BB_STMT_BEGIN:

10. TYPE:GIMPLE CALL

11. LHS:

12. NAME:OBJ TYPE REF(D.29;0bj->0)
13. PARA:type:Base 1* name:obj
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function_analysis(entry_node)

1 cur_func = entry_node;

2 cur_func->prev = cur_func->next = NULL;
3 path = entry node->path;

4. while(path)

5. for each stmt in path do

6 switch(stmt->type)

7 case ‘ME: T{H 4L 2 break;
8 case ‘UM BRAEUH AL break;
9 case RFI: PR break;
10. end case g !
11. backtrace();/[l {5347 ¢

12. path = path->next;

13. _end while
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T. B CodeViz!'"". Sourcelnsight!""F1 Egypt 1%} Hb K46
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1. typedef void (*PFUN)();

2. class Base 1 {

3. public: virtual void foo 1() { return;}
4. void foo 2() {return;}

5.5

6. class Base 2 {

20.void test 3(Derived *d) {

21.  CPFUN cpf = &Derived::foo_3;
22, (d->*cpf)();

23}

24.void test 4(Derived *d) {

25. Base 1*b=d;

7. public: virtual void foo_3() { return;} 126. b->foo_1();
27.}

8.3 ¥

9. class Derived: public Base 1,Base 2{
10. public: virtual void foo_I() { return;}
1135

28.void main() {
29. Derived *d = new Derived();
30. inta=2;

12.typedef void (Derived::*CPFUN)(); ~ 31. if(a==1)

13.void test_1(PFUN pfun) { 32, test_I(funA);

14.  pfun(); 33. elseif(a==2)

15.} 34, test 2(d);

16.void test 2(Derived *d) { 35. elseif (a==3)

17. CPFUN cpf = &Derived::foo_2; 36, test_3(d);

18.  (d->*cpf)(); 37. else

19.} 38 test_4(d);
39.)
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