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Accurate software reliability assessment is one of the current issues to assess software quality of
software systems of which the size, complexity, and diversification have grown drastically. This doctoral
dissertation discusses several methods of improved estimation/prediction accuracy for software
q11ality/reliabi]ity assessment. Esﬁecia]ly, stochastic software reliability modeling which enables us to
assess software reliability more accurately is discussed. This dissertaﬁon consists of the four main parts.

In the first part discretized software reliability modeling and its application to optimal software
release problems are discussed. ‘This part focuses on accuracy improvement of conventional
coﬁtinuous—ﬁme software reliability models by discretizing techniques such as integrable difference
methods. The discretized software reliébi]ity models proposed in this part have better peff01'1nance than the
continnous-time ones. in terms of the effort of parameter estimation, goodness-of-fit to actual data, and
predictability. The second part discusses software reliability growth mode]iﬁg with several key factors
related to the software reliability growth process, such as testing-coverage and testing-effort expenditures,
based on a nonhomogeneous Poisson process and stochastic differential equations, respectively. Taking
these factors into consideration in software reliability modeling is effective to develop plausible software
reliability growth models. In the third part generalized software reliability modeling techniques based on an
infinite server queueing and order-statistics theories are discussed. These generalization approaches are
expected to be plausible software reliability modeling since these generalized software reliability models
proposed in the third part describe the software failure-occurrence phenomenon or the fault-detection
phenomenon comprehensively. The forth part treats software reliability modeling under imperfect
debugging environment which is assumed that debugging activities can not always correct and detect faults

perfectly in the testing-phase during software development.
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Each chapter shows numerical examples of software reliability analysis based on the software
reliability models proposed in this dissertation by using actual fault data. The final chapter summarizes the
results obtained in this dissertation and refers to the future researches on plausible software reliability

modeling and its applications to project management problems.
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