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On Change-Point Modeling
Based on Testing-Environment Function
for Software Reliability Assessment

SuiNJI INOUET! and SHIGERU YamaDAT!

In a testing-phase of a software development process, we often observe a phe-
nomenon that the stochastic characteristic of the software failure-occurrence
phenomenon notably changes due to a change of the testing-environment. Es-
pecially, we call such testing-time change-point. It is known that the change
of the software failure-occurrence phenomenon at change-point influences accu-
racy of the software reliability assessment based on a software reliability growth
model (SRGM) developed under a conventional modeling framework. This re-
search discusses a change-point modeling framework for software reliability as-
sessment by considering with the relationship of the software failure-occurrence
phenomenon before and after change-point.
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Fig.1 Stochastic quantities for the software failure-occurrence or the fault-detection phenomenon
with change-point.
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Fig.2 Estimated mean value function and its 95% confidence limits. (7 = 17)
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Fig.3 Estimated expected number of remaining faults. (7 = 17)
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Fig.4 Estimated software reliability function. (7 = 17)
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Fig.5 Estimated cumulative MTBF. (7 = 17)
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Table 1 Results of model comparisons based on MSE.
DsS1 DS2 DsS3 DS4 DS5
CPM 18.4005 24.6323 2.1926 0.3311 2.4723
EXP 16.085 32.0834 2.4009 0.3489 2.4724
CPM: change-point model (our model)
EXP: exponential SRGM
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