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Fault-localization Technique Based on Coincidental Correctness Probability
ZHOU Xiao-Li, ZHAO Jian-Hua

(State Key Laboratory for Novel Software Technology (Nanjing University), Nanjing 210023, China)

Abstract: Coverage-based fault localization is a common technique that identifies the executing program elements correlating with
failure. However, the effectiveness of coverage-based fault localization suffers from the effect of coincidental correctness which occurs
when a fault is executed but no failure is detected. Coincidental correctness is prevalent. In the previous work, a method is proposed to
estimate the probability that coincidental correctness happens for each program execution using dynamic data-flow analysis and
control-flow analysis. In this study, a new fault-localization approach is proposed based on the coincidental correctness probability. To
evaluate the proposed approach, safety and precision are used as evaluation metrics. The experiment involved Siemens test suite from
Software-artifact Infrastructure Repository (SIR) which is mostly used in related works. The results are compared with Tarantula and the
fault-localization technique based on coincidental correctness probability. The results show that the proposed approach can improve the
safety and precision of the fault-localization technique significantly.
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Table 1  Suspiciousness metrics of three CBFL techniques
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(D) WR ¢ RBEHEA s WRIHABLER s B CCP(s,)IMER X FE T 11 i A 7= £ R2m, 1R 0k, K 1% F 491
CCP(s, ) ME 253 B0 B A 78 55 H D G 6 & 1-CCP (s, ) R 2 43 i 3178 26 HO D 1 &2 & .
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(3) AR ¢ AR TR B s IR 2 L 5], D b L VR 2R B R A8 75 2RO H 481, B o (s, 0)=1, oAt FPValues 3111
54 0.

(4) TR ¢ R VR R s B9 BT A, DK A 2 D oR 7 1 (4 R TR 481, B foo (s, =1, FeAth FPValues i)
EHNo.

Table 2 The calculation of incremental functions of FPValues

% 2 FPValues Y88 R

Increments S1(s,0) Sio(s,) Jfoo(s,2) JSo1(s,0)
Covered & Passed 0 1-CCP(s,t) CCP(s,t) 0
Covered & Failed 1-CCP(s,t) 0 0 CCP(s,t)
Uncovered&Failed 0 0 0 1

Uncovered&Passed 0 0 1 0

ASCA R T TP G DL R TE A s BB IR IR0 PERE A HA DI 1% 00 R 5 A s IO IR IE A PR AR 2 5 Bt 2
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Table 3 Subject programs
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HARTR T KANATH) HEHHE A H H I 3
Tcas.c 173 9 19 1608
Totinfo.c 406 7 16 1051
Print_tokens.c 536 18 3 4070
Print_tokens2.c 387 19 6 4070
Replace.c 554 » 6 2 843
Schedule.c 425 18 4 2710
Schedule2.c 766 16 8 2710
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