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Preface

Software systems are larger and more complex than ever, and helpful software architecture
techniques have been developed, yet software architecture is shunned by many software
developers. How did this happen? I believe there are two primary reasons. First, software
architecture is associated with big, high-bureaucracy projects while most developers are
seeking lighter-weight software development approaches. Second, software architecture is
associated with the annoying guy in the corner office, who has the title of architect, draws
pictures, never codes, and is a general drag on the project.

This book seeks to change these perceptions and to democratize software architecture
techniques for the benefit of all software developers. This book describes a way for you
to identify engineering risks and combat them with deliberately chosen engineering tech-
niques. It avoids the “one size fits all” tarpit with advice on how to identify the risks in
building your system. Any particular technique mitigates some risks but not others, so you
must learn which techniques mitigate which risks, or else you will waste your time on the
wrong techniques. Most techniques have a range of rigor from quick-and-dirty to metic-
ulous. There is no need for meticulous designs when risks are small, nor any excuse for
sloppy designs when risks threaten your success.

This is the book I wish I had when I started developing software. At the time, there
were books on languages, and books on object-oriented programming, but few books on
design. Knowing the features of the C++ language does not mean you can design a good
object-oriented system, nor does knowing the Unified Modeling Language (UML) imply
you can design a good system architecture.

There is a difference between being able to hit a tennis ball and knowing why you
are able to hit it, what psychologists refer to as procedural knowledge and declarative
knowledge. Some readers of this book will already be proficient at designing and building
systems and will have employed many of the techniques found here. Reading this book
should make them more aware of what they have been doing and provide names for the
concepts. By augmenting their procedural knowledge with declarative knowledge they
will improve their ability to mentor younger developers.

There is a gap between where university training ends and what current software de-
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Preface viii

velopment practice demands. New developers spend years learning how to work with
complexity and scale. They learn mostly through inference and often invent idiosyncratic
notations and concepts. For example, every developer has some informal concept of “big
chunk of code” but may not distinguish between that code at run-time versus compile-time,
may only consider the interfaces the code provides and not what interfaces it requires of
others, and may only reason about simple connectors like method calls. This is not a criti-
cism of any developer’s skills but instead reflects how new the field of software engineering
is and how we are still developing our standards. This book primarily uses UML notation
because it is prevalent in the field, and it is important that you know how to express your
ideas using a standard language so that others can interpret the brilliance of your squiggles.

We too often lump together two distinct ideas when we discuss software process. The
first idea involves the management of a team of engineers so that they produce a system.
This kind of process deals with schedules, resource commitments, and stakeholder needs.
If you are building a bridge, you need to arrange financing, get permits, negotiate with
government, and hire engineers — these things deal with project management. The second
idea of software process is technical, and deals with what the engineers do to ensure the
system works. Bridge engineers, for example, study existing bridge styles, use models to
calculate stresses and strains, and build prototypes.

Quite a few books cover the management process idea for software architecture. Other
books have expanded our understanding of the language and concepts needed to describe
systems at large scale. Too few books, however, help with the second idea: the engineering
tasks themselves. To help fill this gap, this book focuses its attention on building and
analyzing architecture and design models. It describes the basic techniques used to reason
about medium to large sized problems and provides pointers to where to learn specialized
techniques in more detail.

Compared to other books that draw sharp distinctions between architecture and de-
sign, this book embraces both as part of a gradient. In my experience across companies of
various sizes and domains, I have never seen a successful compartmentalization of archi-
tecture separate from design. Design decisions influence the architecture and vice versa.
Engineers responsible for the system drill into an obstacle in detail, understand it, then
pop-up to relate the nature of that obstacle to the architecture as a whole. The approach in
this book embraces this drill-down/pop-up behavior by relating models at varying levels of
abstraction, from architecture to data structure design.

About me

I have supported agile techniques since their early days: In 1996 I successfully encouraged
my department to switch to from a 6-month to a two-week development cycle, and in 1998
I started doing test-first development. I have been a software developer on projects includ-
ing the Nortel DMS-100 central office telephone switch, statistical analysis for a driving
simulator, an IT application at Time Warner Telecommunications, plug-ins for the Eclipse
IDE to support static analysis, and code covering soup to nuts for my own web startup

DRAFT January 27, 2010 RhinoResearch.com



Preface ix

company. Like many of you, I tinker with Linux boxes as an amateur system administrator,
and have a closet lit by blinking lights and warmed by power supplies.

I was lucky to meet Desmond D’Souza early in my career and later worked at his
company with the group of bright folks he collected. I have taught object-oriented design
classes and software architecture classes to industrial clients since the late 1990’s, often as
part of a larger consulting arrangement. This has allowed me to dig into additional domains,
including banking, finance, and enterprise content management. Working with Desmond
and his group, I realized that careful engineering has its place, and that architecture and
design are compatible with agile software development.

My career has been a quest to learn how to build software systems. That quest has
led me to interleave academic study with industrial software development. Over the years I
have gotten a bachelors and masters degree in computer science from the University of Vir-
ginia and the University of Colorado at Boulder, and a Ph.D. in software engineering from
Carnegie Mellon University, but as a nontraditional student I worked for years in industry
between each degree. Software frameworks were increasingly common and complex, yet
programmers had difficulty learning them and gaining full confidence in their plug-ins, so
for my dissertation I developed a new kind of specification, called a design fragment, to
describe how to use a framework, and built an Eclipse-based tool that could validate correct
use of the framework. I was enormously fortunate to be advised by David Garlan and Bill
Scherlis, and to have Jonathan Aldrich and Ralph Johnson on my committee.

During my academic tour, I realized that one of my “secret weapons” compared to most
others was my industrial experience. Being in the trenches and struggling to build systems
had given me an intuition as to what the hard problems were and what kinds of techniques
might help. I later realized that few practitioners had spent so long in academics, and few
academics had spent so long in industry. This book has it roots in both fields.

Audience

Readers should already know basic software development ideas, things like object-oriented
software development, the Unified Modeling Language (UML), use cases, and design pat-
terns. Some experience with how real software development proceeds is exceedingly help-
ful, as most of this book’s basic arguments are predicated on common experiences. If you
have seen a project build too much documentation, or do too little thinking before cod-
ing, you will know how software development can go wrong, and therefore be looking for
remedies like those offered in this book.

Too often I see developers from one field criticizing the engineering techniques in
another field, or worse, simply assuming that their standard engineering techniques will
work elsewhere. This book identifies the risks in various domains and explains how you
should use different techniques in different fields. Consequently, experienced developers
will likely be familiar with some of the ideas in this book, though perhaps only the ones
from their field.

This book is also suitable as a textbook in an advanced undergraduate or graduate level

DRAFT January 27, 2010 RhinoResearch.com



Preface x

course. Students should have had experience with software development, at least on in-
ternships, and ideally on team projects, or else they may look on the techniques here as yet
more bureaucracy without purpose.
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