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Non-deadlock Concurrency Fault Localization Approach Based on Adequate Test Criteria

CHEN Cheng ZHENG Zheng WANG Hao-qin QIAO Yu
(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract Concurrency programs are difficult to debug due to their congenital nondeterminism. Fault localization ap-
proaches may alleviate such situation. However, their performance heavily depends on the debug information. To allevia-
te this problem, we proposed a non-deadlock concurrency fault localization approach based on adequate test criteria, Qur
approach consists of three parts:a prediction of the conditions meeting an adequate test criteria,a scheme of a test plan
satisfied with the criteria,and a fault localization analysis using the debug information. Besides,a prototype called Con-
Finder based on this approach was implemented in C# . Moreover, experiments on programs containing real concurrency

bugs were carried out. The result shows that our approach can localize non-deadlock concurrency bugs effectively and
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has stable performance.

Keywords Concurrency program, Software testing, Software fault localization
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1. class BankAccount{
2. int b;

3 object _lock=new object() ;

4 public BankAccount(int money)

5 { lock(_lock) { b=money;}}

6.  public int GetBalance()

7 { lock(_lock) { return b;}}

8. public int WithDraw(int money)

9 { lock(_lock) { b=b—money; }}
10.  public int Deposit(int money)

11. { lock(_lock) { b= b-+money;}}
12.}

13. BankAccount a=new BankAccount(600) ;
14, Fun1O{ //Thread 1 (User 1)

15.  int amount=400;

16. int balance=a. GetBalance(); //R
17, if (balance >= 400)

18. a. WithDraw(amount) ; //W
19.}

20. Fun20{ //Thread 2(User 2)

21. int amount=300;

22.  int balance=a. GetBalance); //R
23.  if (balance >= 300)

24, a. WithDraw(amount) ; //W
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FunlO //Thread a
{

new Thread(Fun2); //Thread b
new Thread(Fun3); //Thread ¢
}
Fun20
{
variablel = new variableQ) ;
variable2 = new variableQ) ;
new Thread(Fun4) ; //Thread d
}
Fun30
{
new Thread(Fun4) ; //Thread e
new Thread(Fun5); //Thread f
new Thread(Fun6); //Thread g
)
Fund O { //do something}
Fun50) { //do something}
Fun6() { //do something}
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4 Patternp; = JLHLPEIE A S Patternr;

il WEBREERIFIES G

1. FOR i=0 to trace;(v). length DO.

2. IF trace; (v)[i] fit Py € Patterny THEN:

3. Pp'<Py

4. FOR j< 0 to trace; (v). length DO:

5. IF trace, (v)[i]<trace; (v)[j] fit Pg' THEN,
6. Cg. add(trace; (v) [i]<trace; (W[

7. END

8. END

9. IF i+1<ltrace; (v)[i]. length THEN:

10. FOREACH pair IN Cg DO:

11. IF pair<trace; (v)[i+1] fit Pt € Patterny THEN:
12. Cy. add(pair<{trace; (v)[i+1]), Ci. add(pair)
13. Ct. remove(pair)

14. END

15. END

16. END

17. C;. add(Cp) , Cg. clearO)
18.  END

19. END

20. REPEAT (trace; (v) , trace; (v))
21. RETURN (¢
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FF% feature; T — 2[R 7E feature AL E index; RT3
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AccessBegin(access)
1. WHILE TRUE.
2. LOCK(_lock):
3 IF flag IS TRUE THEN:
4 CONTINUE
5. END
6. flag«<-TRUE
7. END
8. IF CanPass(access) THEN:
9 BREAK
10. END
11. flag<-FALSE
12. END
AccessEndO)
13. flag<-FALSE
CanPass(access)
14. Dim canPass<-TRUE
15. FOR i<=index + 1 TO feature. length DO;
16. IF access IS feature[i] THEN:
17. IF aliveNum=>2 THEN.

18. canPass<~FALSE
19. END

20. END

21. END

22. IF access IS feature[ index ] THEN;,
23. index<index + 1
24. END
25. RETURN canPass
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