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Abstract of Master Thesis

Improvement of the Bayesian Inference Based
Prioritized Combinatorial Testing and Assessment of

the Tendency to Detect Faults
2017 15622042 FUJIWARA Tsuyoshi O
Abstract

In software testing, it is important to assure the quality of software with
limited time resource. Combinatorial testing(CT) is a widely-used technique
to detect system interaction faults. To improve the test effectiveness of the
CT, the prioritized CT has been proposed. The prioritized CT generates
combinatorial test suites based on the priority weights of parameter-values.

We have been proposed a prioritized CT based on Bayesian inference.
In this study, we improve the prioritized CT based on Bayesian inference
by taking into account the information of faults in previous revisions and
mutations in source code. For experiments, we applied the mutation analysis
to the target open source software, and obtained more practical results than
that in previous studies. We confirmed that the faults can be found at an
early stage of the testing in the improved prioritized CT technique in some

projects.
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031 0D000Dooooon

program ver. LoC | #mutants | #tests
flex v1(2.4.7) | 9,470 32 525
v2(2.5.1) | 12,231 32 525
v3(2.5.2) | 12,249 20 525
v4(2.5.3) | 12,379 33 525
v5(2.5.4) | 12,366 32 525

grep v1(2.2) | 11,988 56 470
v2(2.3) | 12,724 58 470

v3(2.4) | 12,826 54 470

v4(2.5) | 20,838 59 470

vH(2.7) | 58,344 59 470
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041 0000 NAPFDO

program | ver. rnd vl vlm pre prem | hist  hist.m
flex v2 | 0.8715 | 0.8266 0.8344 | 0.8266 0.8344 | 0.8266 0.8344
v3 ] 0.8993 | 0.8504 0.8619 | 0.8181 0.8287 | 0.8306 0.8491

v4 1 0.8739 | 0.8261 0.8631 | 0.8108 0.7601 | 0.8012 0.8198

vo | 0.8760 | 0.8711 0.8645 | 0.8385 0.8721 | 0.8146 0.8201

avg. | 0.8746 | 0.8434 0.8560 | 0.8235 0.8238 | 0.8183 0.8309

grep v2 | 0.8861 | 0.9831 0.5053 | 0.9831 0.5053 | 0.9831 0.5053
v3 1 0.9989 | 0.9989 0.9989 | 0.9989 0.9989 | 0.9989 0.9989

v4d 1 0.9472 | 0.9122 0.8036 | 0.9426 0.9552 | 0.9122 0.9558

vd | 0.8783 | 0.7867 0.7679 | 0.7689 0.7250 | 0.7867 0.7259

avg. | 0.9217 | 0.9202 0.7689 | 0.9234 0.7961 | 0.9202 0.7965

all avg. | 0.8982 | 0.8687 0.8118 | 0.8735 0.8100 | 0.8692 0.8137
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