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Preface

2019—the year of this handbook’s publication—marks the 50th anniversary of the
traditional birth of the discipline of software engineering. Now with substantial
maturity, software engineering has evolved from narrow concerns in “coding” to
cover a broad spectrum of core areas, while mingling at the edges with the disci-
plines of human–computer interaction, programming language design, networking,
theory, and more. This volume provides a concise and authoritative survey of the
state of the art in software engineering, delineating its key aspects and serving as a
guide for practitioners and researchers alike.

This handbook is unique among other handbooks (e.g., the Software Engineering
Body of Knowledge or SWEBOK) in several aspects.

First, each chapter provides an organized tour of a critical subject in software
engineering. The central concepts and terminology of each subject are laid out and
their development is traced from the seminal works in the field. Critical readings
for those seeking deeper understanding are highlighted. Relationships between
key concepts are discussed and the current state of the art made plain. These
presentations are structured to meet the needs of those new to the topic as well
as to the expert.

Second, each chapter includes an in-depth discussion of some of the field’s most
important and challenging research issues. Chosen by the respective subject matter
experts, these topics are critical emphases, open problems whose solutions may
require work over the next 10–15 years.

Articles in the handbook are appropriate to serve as readings for graduate-
level classes on software engineering. Just as well, chapters that describe some of
the most fundamental aspects of software development (e.g., software processes,
requirements engineering, software architecture and design, software testing) could
be selectively used in undergraduate software engineering classes.

A distinguishing characteristic of this volume is that in addition to “classical”
software engineering topics, emerging and interdisciplinary topics in software engi-
neering are included. Examples include coordination technologies, self-adaptive
systems, security and software engineering, and software engineering in the cloud.
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vi Preface

Software engineering practitioners in the field can thus get a quick but in-depth
introduction to some of the most important topics in software engineering, as well
as topics of emerging importance. Selective references at the end of each chapter
guide readers to papers to obtain more detailed coverage on specific concepts and
techniques.

No handbook can be considered complete nor will it remain relevant indefinitely
due to rapid advances in software engineering technologies. Some topics are omitted
here because, while having deep roots in software engineering, due to their maturity
they are no longer broadly active research areas. Configuration management is an
example. Some topics are, unfortunately, left out because of practical constraints.
The editors believe that this handbook will best serve the community of software
engineering researchers and practitioners alike if it is updated regularly.

Enjoy reading the 2019 state-of-the-art survey in software engineering presented
by respected authorities in each of the subject areas. Needless to say, contributors to
various chapters deserve the most credit for their generosity to share their expertise
with the community and donate their precious time.

Seoul, Korea Sungdeok Cha
Irvine, CA, USA Richard N. Taylor
Pohang, Korea Kyochul Kang
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