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Software reliability models in consideration of the dynamic testing environment for
high quality software development
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Software reliability models, such as the Non-Homogeneous Poisson Process model,
evaluate the quality characteristics of software from fault count data. In this study, we propose
non-parametric estimation methods based on a kernel regression for a proportional intensity model, and
utilize software metrics data as well as fault count data. Throughout numerical examples, we have shown
that the proposed methods have a higher goodness-of-fit and predictive performance. We have developed a
software reliability assessment tool, by using several testing metrics data as well as software fault
data observed in the testing phase. Moreover, we have developed an adaptive approach to estimate the
optimal preventive rejuvenation schedule which maximizes the steady-state system availability, and
discussed an extended warranty service contract covering two types of failures.
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# 1 Mean square errors

Model NHPP | Kernel
Exponential | 534.51 | 193.46
S-Shape 84.82 5.33

# 2 Prediction square errors

Model NHPP | Kernel
Exponential | 125.07 | 113.89
S-Shape 258.32 | 281.42
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Theorem 11
(a) The maximum value of lower bound of
predictive system availability,

LAVy, .. (to), for X,,, can be attained
by any of x;, j=1,-,n

(b) The maximum value of upper bound of
predictive system availability,
UAVy, .,(ty), for Xm2 can be attained
by any of XGy J=1,+,n
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n = 200 9.620E-06 | 9.586E-06 1. 041E-05 1. 037E-05
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