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Mutation Based Fault Localization Technique for BPEL Programs
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Abstract Unlike traditional C,C+ + ,or Java programs, BPEL (Business Process Execution Language) programs are composed
of a set of activities and their interactions, which have the new features such as concurrency,synchronization,and XMIL-based rep-
resentation. These new features pose difficulties for effectively locating faults in BPEL programs. To address the limited effective-
ness of existing fault localization techniques,we propose a mutation-based BPEL program fault localization technique.design a set
of optimization strategies based on characteristics of BPEL programs and their mutation operators.and develop a supporting tool.
6 real-life BPEL programs are conducted to evaluate the feasibility and fault localization effectiveness of the proposed technique
and its effectiveness is also compared with that of a set of benchmark techniques. Experimental results show that the proposed
technique has a higher recall rate while a comparable cost is compared with benchmark techniques,demonstrating that the pro-
posed optimization strategies reduce the mutation cost of the proposed technique.
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2 Sp )

1. Initialize totalpassed and totalfailed as 0, and initialize RS, M, R,
RT,RM, RRT,S as an empty set ®
2. M < Mutation Operation(P)

3. Execute P using T,get results R,compare R with E to get RT and

calculate totalpassed and totalfailed

4. FOR each m;, in M DO

5. FOR each m; in m;; DO

6 Initialize passed_killed and failed_killed as 0

7. Execute m; using T and get results RM and RS

8 Compare RM with R and use RS to get RRT

9 IF (rrt(tp) == ‘17)

10. passed_killed add 1

11. ELSE IF (rrt(t;) == ‘07)

12. failed_killed add 1

13. END IF

14, susp (m;) < formula(Method, passed_killed, failed_killed, to-
talpassed, totalfailed)

15. END FOR

16. s;=susp (b;(my;<>b;))<-Max(suspiciousness(m;))

17. END FOR
18. S < rank(s;) and select Top(k) of amount(S) in front ranked
19. RETURN S
END PROCEDURE
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