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Abstract

With development of complexity research
and increase of software complexity, it is an in-
exorable trend how to use complexity theory to
study the complexity of software quality. This
monograph on software quality complexity tries
to give the qualitative — quantitative analysis of
chaotic phenomenon, fractal phenomenon, evo-
lutional characteristics and complicated nature of
software defect, and design the macro — micro
methods of software quality control by the way
of chaotic theory, fractal theory, evolution,
complexity theory, fuzzy and grey theory. There
are six chapters in the book.

Chapter One, Introduction of Software
Quality, consists of three parts, Issue Back-
ground and Research Importance, Quality Histo-

ry and Related Concepts, and Current Situation
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of Internal and External Development. The first part includes Scien-
tific Developing Conditions and Importance of Research.And the
second includes History of Software Quality Concept and Related
Concepts of Software Quality. And the third includes Current Situa-
tion of Software Quality Metrics, Current Situation of Software
Process Management and Evaluation, and Current Situation of Soft-
ware Quality Complexity.

Chapter Two, Chaotic Analysis and Quality Control of Soft-
ware Defects, consists of two parts, Chaotic Analysis of Software
Defect System and Chaotic Control of Software Defects. The first in-
cludes Chaotic Behaviors of Growing Process, Stretching — folding
Transformation of Software Defect, and Chaotic Analysis of Soft-
ware Defect Number.And the second includes Macro — Model of
Chaotic Control, Accelerative Chaotic Model and Targeted Elimina-
tion Model.

Chapter Three, Fractal Analysis and Quality Control of Soft-
ware Defects, consists of two parts, Fractal Analysis of Software
Defect Growth and Numerical Estimation of Defect and Fractal Con-
trol. The first part includes Fractal phenomenon of Software, Fractal
Growing Experiment of Software Defect, and Theoretic analysis of
Fractal Growth of Software Defect. And the second includes Numer-
ical Estimation formulas of Defect Branching, Fractal Lopping
Method, and Fractal Company.

Chapter Four, Evolutional Analysis and Quality Control of
Software Defects, consists of two parts, Evolution of Software De-
fect System and Evolutional Control of Software Defects. The first

includes Evolution and Software, Software Ecological Environment,
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Evolution of Software Defect System, and Taxonomy of Software
Defect. And the second includes Software Biosphere and People’ s
Impact, Liebig’ s Minimum Control, and Framework Design of E-
cosystem of Preying on Software Defects.

Chapter Five, Complexity Analysis and Quality Control of
Software Defects, consists of three parts, Complexity Analysis of
Software Defect System, Macro — Control of Quality of Software
Defect Complexity and Micro - Control of Quality of Software De-
fect Complexity. The first includes Complexity of Software Defect
System, and Entropy and Dissipative Structure. And the second in-
cludes Dissipative Structure and Quality Management, Software
Process Supervision, Soliton and Quality Management, and Clean -
room Software Engineering.And the third includes Impression and
Management, Emulative Sofiware Engineering, List of Experi-
ences, Software Testing and Analysis, and Software Quality Evalu-
ation.

Chapter Six, Nonlinear Metrics and Quality Control of Soft-
ware Process, consists of two parts, Fuzzy Formula Design of Soft-
ware Process, and Grey Formula Design and application of Convex
- concave Sequence. The first includes Fuzzy Evaluation Formulas of
ISO/IEC12207, of CMM, of ISO 9000 and of Software Process Su-
pervision. And the second part includes Grey Formula Design of Con-

vex — concave Sgquence and the illustration of the formulas.

Keywords: Software ~ quality Software — Complexity
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