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Abstract

Measuring and predicting software reliability is an important aspect for software
systems development where the failure of the software may lead to significant losses
in society. For this purpose, several Software Reliability Growth Models (SRGMs)
have been introduced over the past decades as an effective tool for evaluating and
predicting software reliability based on certain assumptions about software failure
phenomena. Non-Homogeneous Poisson Processes (NHPP) type is an important
category of these models. Models belong to this category have been widely proposed
and studied in the area of software reliability. The aim of this thesis is to construct
two NHPP models based on two generalized distributions and evaluate their
performance based on several real data sets and using different evaluation criteria.
The first model is built based on Type-I Generalized Half-Logistic distribution
(GHLD-1), while the second model is built based on Type-l1l Generalized Half-
Logistic distribution (GHLD-II). The unknown parameters of our proposed models
are estimated using three different estimation methods: maximum likelihood, non-
linear least square and weighted non-linear least square estimation methods, with each
method point and interval estimation are considered. For weighted non-linear least
square estimation methods three weighting functions are studied, the optimal and two
empirical suggested based on time and number of failures. The estimation is
conducted in two cases: case | assumes that all the model parameters are unknown;
case Il assumes the shape parameter is known. As a result of all these considerations
many models are proposed for model selection analysis. As another stage of our
study, the super-model technique is applied to the predictions of our proposed models
and its generated sub-models to improve the predictive capability and produce one
single best-fit model. Three real data applications are conducted and useful results are
obtained. The three applications demonstrated the flexibility of the two proposed
models as several sub-models can be generated and used in any reliability model
selection study with less effort and time.



