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Foreword

Software product lines represent perhaps the most exciting paradigm shift in
software development since the advent of high-level programming languages.
Nowhere else in software engineering have we seen such breathtaking improve-
ments in cost, quality, time to market, and developer productivity, often regis-
tering in the order-of-magnitude range. Let me say that again: often registering
in the order-of-magnitude range. Just to be clear, we are talking about soft-
ware systems built for around one-tenth the cost. With around one-tenth the
faults. Delivered in around one-tenth the time. If you know of another way to
achieve such a staggering combination of better-faster-and-cheaper, please let
me know.

Equally exciting to me are the strategic benefits that accrue to a product
line organization, in the form of market agility. At the Software Engineering
Institute, we have recorded case study after case study of companies succeed-
ing in one market area with a product line approach, and then taking their
production capability to a nearby, under-exploited area of the market, and
quickly rising to market dominance in that area as well. And why not? If you
can outperform your competitors by order-of-magnitude levels, it’s hard to
imagine what could keep you from becoming a market leader.

It seems very clear that software product line practice, as a viable and
attractive option for software development, is without doubt here to stay.
While the underlying concepts are straightforward enough – building a family
of related products or systems by planned and careful reuse of a base of
generalized software development assets – the devil can be in the details.
Successful product line practice can involve organizational change, business
process change, and technology change. Bringing comprehensive change to a
software development organization isn’t easy, and false starts are expensive –
or fatal. Better to learn from the experts than strike out through the wilderness
on your own.

Which brings us to this book: I fully expect that Software Product Lines
in Action will become one of the foundational references of this quickly evolv-
ing field. It’s the most comprehensive treatment of product line practice in
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existence today. It’s all here, the concepts, a full approach, a holistic treatment
of product line practice from the standpoint of business, process, and technol-
ogy, an analysis method, and a rich collection of case studies. In fact, a big
reason to be a fan of this book is its wonderful collection of case studies. Noth-
ing teaches like experience, and the unprecedented ten case studies represent
(to my knowledge) the largest collection of experiential software product line
reports ever gathered in one reference. More than just third-hand reporting,
however, the authors themselves have been integral leaders on many of the
case studies on which they report. They have been important contributors to
this field almost since it was a field, and can rightly take credit for helping to
make software product line practice a known, repeatable, software develop-
ment approach. In fact, they helped make this field a field. I’m proud to call
them colleagues. After you read this book and launch a successful software
product line of your own, you’ll be proud to call them colleagues too.

Austin, Texas,
January 2007 Paul Clements



Preface

The software industry is challenged with a continuous drive to improve its en-
gineering practice. Software has to be produced ever faster and more reliable.
Increasingly, complex systems are produced with constant, or even diminish-
ing, numbers of people.

Software product line engineering is a strategic approach to developing
software. It impacts business, organisation and technology alike and is a
proven way to develop a large range of software products and software-
intensive systems fast and at low costs, while at the same time delivering
high-quality software.

This book captures the wealth of knowledge that eight companies have
gathered during the introduction of the software product line engineering
approach in their daily practice.

Who This Book Is For

This book is meant for anyone who is interested in the practical side of product
line engineering. Those who consider to use a product line approach in their
organisations, those who are about to start one and those who want to im-
prove their current practices will find useful information. This book presents
a broad view on product line engineering so that both managers and technical
specialists will benefit from reading it. Specific emphasis is given to providing
real-world data to support managers in deciding on the potential adoption of
product line engineering in their organisations. We believe that best practices
are best communicated along with what goes wrong if one fails to adhere to
them. This book is also a tool on how to do it right (or wrong), and to learn
from the experiences of others.

Background knowledge of product line engineering is not required, but the
reader is expected to be familiar with current software engineering practices,
or to have some experience in software development.
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Readers who want a detailed introduction to the subject are referred to
the textbook Software Product Line Engineering [106], which describes the
foundations, principles and techniques of software product line engineering.

What You Will Learn from Reading This Book

This book gives a practical overview to software product line engineering,
driven from industrial experiences that were collected from organisations of
varying sizes and domains. Practitioners themselves report on practical im-
plementation: from practitioners to practitioners.

This book is complemented with business-related information regarding
the benefits and drawbacks of the approach. It not only shows how software
product lines can improve the software creation process, but also describes
problems that may occur and how companies have solved them in their re-
spective contexts.

The core of this book contains ten case studies, covering small and large
organisations, acting in all kinds of domains, with different degrees of domain
and process maturity. These companies work on a large variety of software
intensive systems including medical imaging, mobile phones, software for tele-
visions, utility control, supervision and management, financial services and
car electronics.

The reader will

• understand the relevant aspects, regarding business, architecture, process
and organisational issues, of applying software product line engineering.

• learn about the current practice of product line engineering in leading
companies of different sizes, operating in several countries and working in
various domains.

• have the information for performing an informed analysis on the appli-
cability, or improvement, of the product line approach to his or her own
organisation.

• have information about the first steps in transitioning, or improving, the
product line approach in his or her organisation.

The Case Studies

Starting in the 1990s, massive investments were made in Europe in the area
of product line engineering. This was done both inside companies and as a
part of large projects in which companies, research institutes and academia
from many different countries co-operated, for example the ESAPS, CAFÉ
and FAMILIES projects. One of the results was a flourishing community of
product line engineering research and practice in Europe.
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The case studies in this book reflect the experiences of companies that
were involved in these projects. Each case study was written with experts
from the case in question.

The majority of these studies deals with software intensive systems, mainly
because the software intensive systems industry in general is more advanced
when it comes to software product line engineering. There are several reasons
for that.

• Experience with platforms and customisation in other engineering disci-
plines is often already present in these companies.

• Their customers are used to choosing from a range of systems, each with
different properties.

• Pure software customers are often acquainted to and mostly accept the
one-size-fits-all system, where they can adapt the system to their specific
needs.

However, as more and more information systems — especially business-
oriented systems — must be adapted to business-oriented workflows, product
line engineering becomes increasingly important. Also for these systems, the
adaptation and customisation costs for the client may become prohibitive if
systems are delivered with too much diverse and undocumented variability.

The Structure of This Book

This book consist of three parts: a high-level introduction to software product
line engineering, ten industrial case studies and their analysis.

Part I — Aspects of Software Product Line Engineering

This part sets a common framework for the description of our industrial case
studies. It covers the four major concerns of software product line engineering:
Business, Architecture, Process and Organisation. These BAPO concerns are
a main organising principle of this part. Each of them is explained in detail
in a separate chapter. In addition, the Family Evaluation Framework is based
on these concerns.

Chapter 1 Product Line Engineering Approach provides the basics
you need to understand the book. It explains what product line engineering
is, provides an overview of the major aspects (BAPO) and introduces the
main topics of software product line engineering: variability and the use of a
platform.

Chapter 2 Business explains the business aspects of software product
line engineering. It deals with the motivation to initiate or continue with
this approach and it explains the economical aspects of software product line
engineering.
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Chapter 3 Architecture deals with the technical aspects of product
lines, most importantly how to deal with variability.

Chapter 4 Process describes the processes for software product line
engineering. It describes the separation between domain and application en-
gineering, and the relation between these two life-cycles.

Chapter 5 Organisation deals with roles and responsibilities, structures
and distribution of the work.

Chapter 6 The Family Evaluation Framework introduces a BAPO-
based framework that can be used to evaluate software product line engineer-
ing in larger or smaller parts of companies.

Part II — Experience Reports

This part is the body of the book. It consists of eight experience reports from
ten different companies of various sizes and working on various domains.

Chapter 7 Experiences in Product Line Engineering describes the
origins of the experiences, the part of software product line engineering that is
covered and the formats used within each experiment. The following chapters
each describe the company’s (or division’s) experiences.

Chapter 8 AKVAsmart shows a small company introducing a product-
line approach for its range of fish-farming products.

Chapter 9 Bosch Gasoline Systems describes how a product line or-
ganisation was set up and executed for a large supplier of automotive products.

Chapter 10 DNV Software deals with the introduction of a product
line in ship classification software.

Chapter 11 market maker Software AG shows the business impact
of the introduction of a product line on a small company producing financial
software.

Chapter 12 Nokia Mobile Phones gives information on the way a
product line improves the way to deal with quality requirements, in a large
telecom product company.

Chapter 13 Nokia Networks shows another part of this big company,
describing the impact of the complex organisation to the product line devel-
opment.

Chapter 14 Philips Consumer Electronics Software for Televi-
sions shows how all BAPO concerns are affected by the introduction of a
product line within this large company

Chapter 15 Philips Medical Systems describes another part of this
large company, and how they took a different approach in the introduction of
product lines.

Chapter 16 Siemens Medical Solutions shows the difficulties a big
company may have to introduce only partially a product line.
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Chapter 17 Telvent gives details of the application of an architecture
pattern for product lines in the network management domain.

Part III — Conclusions

In this part, conclusions are drawn from an analysis of the set of experiences
described. It summarises the lessons learned and provides general guidelines
on how to get started with software product line engineering.

Chapter 18 Analysis reflects on the experiences and looks at them from
a BAPO and FEF perspective.

Chapter 19 Starting with Software Product Line Engineering
presents the steps that need to be taken to successfully make the transition
towards software product line engineering, using examples from Part II.

Chapter 20 Outlook looks at trends and expectations for the future. It
also describes the challenges that still need to be solved.
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