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Preface

USING MODELING AND DESIGN TO BRIDGE THE GAP BETWEEN
RESEARCH AND PRACTICE

Software engineering has come a long way since 1968, when the term was first used at
a NATO conference. And software itself has entered our lives in ways that few had an-
ticipated, even a decade ago. So a firm grounding in software engineering theory and
practice is essential for understanding how to build good sofiware and for evaluating
the risks and opportunities that software presents in our everyday lives. This text rep-
resents the blending of the two current software engineering worlds: that of the practi-
tioner, whose main focus is to build high-quality products that perform useful functions,
and that of the researcher, who strives to find ways to improve the quality of products
and the productivity of those who build them. Edsgar Dykstra continually reminded us
that rigor in research and practice tests our understanding of software engineering and
helps us to improve our thinking, our approaches, and ultimately our products. It is in
this spirit that we have enhanced our book, building an underlying framework for this
questioning and improvement.

Key to building the framework and building a bridge between research and prac-
tice are the notions of modeling and design. Software engineers are more than pro-
grammers following instructions, much as chefs are more than cooks following recipes.
There is an art to building good software, and the art is embodied in understanding
how to abstract and model the essential elements of a problem and then use those ab-
stractions to design a solution. We often hear good developers talk about “elegant” so-
lutions, meaning that the solution addresses the heart of the problem, such that not
only does the software solve the problem in its current form but it can also be modified
as the problem evolves over time. For this reason, this third edition contains extensive
material about how to abstract and model a problem, and how to use the models to de-
sign appropriate solutions. In this way, students learn to blend research with practice
and art with science, to build solid software.

The science is always grounded in reality. Designed for an undergraduate soft-
ware engineering curriculum, this book paints a pragmatic picture of software engi-
neering research and practices so that students can apply what they learn directly to
the real-world problems they are trying to solve. Examples speak to a student’s limited
experience but illustrate clearly how large software development projects progress
from need to idea to reality. The examples represent the many situations that readers
are likely to experience: large projects and small, “agile” methods and highly struc-
tured ones, object-oriented and procedural approaches, real-time and transaction pro-
cessing, development and maintenance situations.

The book is also suitable for a graduate course offering an introduction to soft-
ware engineering concepts and practices, or for practitioners wishing to expand their

Xiii
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knowledge of the subject. In particular, Chapters 12, 13 and 14 present thought-
provoking material designed to interest graduate students in current research topics.

KEY FEATURES
This text has many key features that distinguish it from other books.

¢ Unlike other software engineering books that consider measurement and model-
ing as separate issues, this book blends measurement and modeling with- the
more general discussion of software engineering. That is, measurement and mod-
eling are considered as an integral part of software engineering strategies, rather
than as separate disciplines. Thus, students learn how to abstract and model, and
how to involve quantitative assessment and improvement in their daily activities.
They can use their models to understand the important elements of the problems
they are solving as well as the solution alternatives; they can use measurement to
evaluate their progress on an individual, team and project basis.

¢ Similarly, concepts such as reuse, risk management, and quality engineering are
embedded in the software engineering activities that are affected by them, in-
stead of being treated as separate issues.

¢ The current edition addresses the use of agile methods, including extreme program-
ming. It describes the benefits and risks of giving developers more autonomy and
contrasts this agility with more traditional approaches to software development.

¢ Each chapter applies its concepts to two common examples: one that represents
a typical information system, and another that represents a real-time system.
Both examples are based on actual projects. The information system example de-
scribes the software needed to determine the price of advertising time for a large
British television company. The real-time system is the control software for the
Ariane-5 rocket; we look at the problems reported, and explore how software en-
gineering techniques could have helped to locate and avoid some of them. Stu-
dents can follow the progress of two typical projects, seeing how the various
practices described in the book are merged into the technologies used to build
systems. _

* At the end of every chapter, the results are expressed in three ways: what the con-
tent of the chapter means for development teams, what it means for individual
developers, and what it means for researchers. The student can easily review the
highlights of each chapter, and can see the chapter’s relevance to both research
and practice.

* The book has an associated Web page, reachable from Prentice Hall’s corporate
Web site, http://www.prenhall.com. It contains current examples from the literature
and examples of real artifacts from real projects. It also includes links to Web pages
for relevant tool and method vendors. It is here that students can find real require-
ments documents, designs, code, test plans, and more. Students seeking additional,
in-depth information are pointed to reputable, accessible publications and Web
sites. The Web pages are updated regularly to keep the material in the textbook
current, and include a facility for feedback to the author and the publisher.



