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Preface

Software plays an important role in both everyday life and industrial productions. In
order to guarantee the reliability of software, a long testing process is usually needed
before the software can be finally released to market. During the last few decades,
numerous software reliability growth models (SRGMs) have been proposed to
characterize the growth of software reliability during testing. These models are
very important for management to make related decisions, such as determining the
optimal software release time considering both software reliability and total cost.

The models typically can be classified as Markov models, nonhomogeneous
Poisson process models, data-driven models, and simulation-based models. These
models have been successfully applied into many software projects, especially the
NHPP models. However, most traditional models assume that faults can be imme-
diately removed upon detection and thus only construct the fault detection process
model. In practice, a detected fault needs to be reported and verified before it can be
finally corrected. Some researchers have tried to incorporate the debugging delay
into the software reliability modeling process and tried to construct several paired
models for both fault detection process and fault correction process. However, these
models fail to consider some more practical factors, such as the fault introduction
process, the testing resource allocation during testing, and the fault dependency.

In this book, five different works on the modeling of software fault detection and
correction processes are introduced, with incorporation of different factors. For each
work, the parameter estimation method is introduced, and the applications of the
models proposed are illustrated by real dataset. In particular, the optimal release time
problem is studied for each work. Chapters 1 and 2 are written by Dr. Yan-Fu LI
and Dr. Rui PENG together. Chapters 3, 4, and 7 are written by Dr. Rui PENG.
Chapters 5 and 6 are written by Dr. Yu LIU and Dr. Rui PENG together. The
following people have also participated in the works included in this book:
Prof. Xiangbin Yan and his student Hui Qiu from the University of Science and
Technology Beijing, Dr. Qingqing Zhai from Shanghai University, and Chair
Professor Min Xie from the City University of Hong Kong. This book is partially
supported by the National Natural Science Foundation of China (NSFC) under grant
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numbers 71531013 and 71671016. The valuable comments from anonymous
reviewers and the assistant editor Jane Li are deeply indebted.

Through reading this book, readers should be able to command how the software
reliability is modeled, in particular, when both fault detection process and fault
correction process are of concern. To better understand the contents of this book,
readers are supposed to command the fundamentals of probability theory and
stochastic process. This book is especially used for researchers, practitioners, and
graduate students in the field of software engineering.

Beijing, China Rui Peng
Beijing, China Yan-Fu Li
Hong Kong, China Yu Liu
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List of Abbreviations

SRGM Software reliability growth model
“GO model” or “G-O model” Goel-Okumoto model
MVF Mean value function
FDP Fault detection process
FCP Fault correction process
NHPP Nonhomogeneous Poisson process
TEF Testing-effort function
LSE Least squared error
OLS Ordinary least square
WLS Weighted least square
MSE Mean squared error
RMSE Root mean squared error
RMSPE Root mean square prediction error
PDF Probability density function
CDF Cumulative distribution function
RADC Rome Air Development Center
GOS General order statistics
ETD Expected time delay
MRE Mean relative error
FRM Fault removing matrix
EFRM Expected FRM
DUCF Detected but uncorrected faults
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List of Notations

md(t) or m(t) Mean value function of the fault detection process
λd(t) or λ(t) Fault intensity function for the fault detection process, which equals

to dmd tð Þ
dt or dm tð Þ

dt

mr(t) or mc(t) Mean value function of the fault correction process
λr(t) or λc(t) Fault intensity function for the fault correction process
R(ΔT| T ) Software reliability, defined as the probability that no fault occurs

during the following ΔT given that the software is released at T
C(T ) Total cost function if software is released at time T
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