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Modeling of Test Effort Allocation and Software Reliability
in Fault-prone Module Detection

TakesHI KAKIMOTO,! AKITO MONDEN, 2
YASUTAKA KAMEIL 2 SHINSUKE MATSUMOTO, 2
KEN-1CHI MATSUMOTO!2 and SHINJI KusumoTof!

Various fault-prone detection models have been proposed to improve software
reliability. However, while improvement of prediction accuracy was discussed,
there was few discussion about how the models shuld be used in the field, i.e.
how test effort should be allocated. Thus, improvement of software reliability
by fault-prone module detection was not clear. In this paper, we proposed
TEAR (Test Effort Allocation and software Reliability) model that represents
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the relationship among fault-prone detection, test effort allocation and software
reliability. The result of simulations based on TEAR model showed that greater
test effort should be allocated for fault-prone modules when prediction accu-
racy was high and/or when the number of faulty modules were small. On the
other hand, fault-prone module detection should not be use when prediction
accuracy was small or the number of faulty modules were large.
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Fig.1 Relationship between modules and the percentages of discoverable faults.
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Fig.2 Simulation 1: Fault detection rate in each F1 value.
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Table 2 Relationship between equation (1) and SRGM.
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