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Preface

Most books on UML or real-time systems, even those that I have written, are what
I call “lecture books.” They might have exercises at the end of the chapters, but
they are basically organized around “Here, let me tell you about that...” This book
is fundamentally different. It is meant to be a workbook, a set of guided exercises
that teach by practice and example, not by exposition. As such, we won't discuss
in detail various aspects of the UML, or MDA, or even process. We will mention
such things in passing, but the expectation is that the reader already has a reasonable
understanding of the UML and wants practice and experience in the application of
the UML to embedded and real-time systems development. This book is meant as
a companion to another of my books, Real-Time UML, Third Edition: Advances in
the UML for Real-Time Systems.' That book s a lecture book and explains, in some
detail, the structural, behavioral, and functional aspects of the UML, particularly

how it applies to the development of real-time and embedded systems.

The present book is organized primarily around two example problems, whose
detailed problem statements can be found in the appendices. To give some breadth
of experience in the exercises, both a small-scale and large-scale application are pro-
vided. The small-scale example is an intersection traffic-light control system. This
is a small-scale system but is still complex enough to be a rich source of work for
the reader.” The larger-scale example is an Unmanned Air Vehicle (UAV), although
it is more properly called an Unmanned Combat Air Vehicle (UCAV). This system
is highly complex and offers good experience in doing requirements analysis and
architectural design for large-scale systems, something the traffic-light control system

' Douglass, Bruce Powel, Real-Time UML, Third Edition: Advances in the UML for Real-Time Systems,
Addison-Wesley, 2004.

One of the Laws of Douglass is “Anything is simple if you don’t have to do it!” This certainly applies
in spades to the development of real-time systems, since even “simple” systems can be very complex.

Xiii



xiv Preface

cannot. The point of these examples is to provide a context for the reader to explore
the application of UML to the specification, analysis, and design of such systems.
It is most assuredly 7oz to provide complete designs of such systems. Such systems
are created by teams (or, as in the case of the UCAYV, teams of teams). If the purpose
of the book was to provide complete designs of such systems, the book would be
between 20 and 100 times its present size.

This book can be thought of as being composed of several parts. First is a brief
overview of the basics—UML and process—provided in Chapters 1 and 2. The
next section is a series of chapters that walk through the phases of an incremental
spiral process—requirements analysis, object analysis, architectural design, mecha-
nistic design, and detailed design—posing problems that occur in the context of
the examples. The next section provides solutions for the problems posed in the
previous section. Lastly, there is some end-matter—the appendices that provide the
problem statements and a brief notational guide to the UML.

All the UML diagrams in this book are created in the Rhapsody™ tool from
Telelogic, and a demo copy of Rhapsody is provided in this book. The full version
offers validation, model execution, and production-quality code generation facilities,
as well as interfaces to other tools, such as requirements management, XMI import/
export, etc. While these features are enormously helpful in actual development, they
are not relevant to the purpose of the book. If you prefer to use another tool for the

exercises, or even (gasp) pen and paper, you can do that as well.

The solutions are, of course, the “pointy end” of the stick. They are meant, not so
much as the absolute truth or measure of goodness in UML modeling, but instead as
examples of solutions to the problem. If your solution differs from the one provided
and still meets the solution criteria, then that’s perfectly fine. There are always many
good solutions to any problem.? If your solution differs from the provided solution,
I recommend that you study the differences between the two and determine under
which conditions one or the other would be preferable.

Audience

The book is oriented towards the practicing professional software developer and the
computer science major, in the junior or senior year. It focuses on practical experience
by solving posed problems from the context of the examples. The book assumes a
reasonable proficiency in UML and at least one programming language (C++ is used

> There are always even more bad solutions to any problem as well!
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in this book, but C, Java, Ada, or any equivalent 3GL can be used). This book is
meant as a companion to the author’s Real-Time UML, Third Edition: Advances in
the UML for Real-Time Systems, but that book is not required to use this workbook.
Other books that may help the reader by providing more depth in various topic
areas include the author’s Doing Hard Time: Developing Systems with UML, Objects,
Frameworks and Patterns, Addison-Wesley, 1999, and Real-Time Design Patterns:
Robust Scalable Architecture for Real-Time Systems, Addison-Wesley, 2002.

Goals

The goal of this book is simply to give the reader practical experience in modeling
different aspects of real-time and embedded systems. While there is some introduc-
tion early in the first two chapters of the book and at the beginning of the problem
chapters, the goal is to pose problems for the reader to model. The book includes
a demo version of the powerful Rhapsody™ tool, but the use of that tool is not
required to go through the exercises.

By the time you've reached the end of the book, you will hopefully have the
expertise to tackle the real modeling issues that you face in your life as a professional
developer of real-time and embedded systems.

Where to Go After the Book

If you're interested in tools, training, or consulting, see www.telelogic.com or
www.ilogix.com. The author teaches classes and consults worldwide on UML, MDA,
DoDAF, architectural design, design patterns, requirements modeling, use cases,
safety critical development with UML, behavioral modeling, the development pro-
cess improvement, project management and scheduling, and quite a bit more. You
can contact him for training or consulting services at Bruce. Douglass@telelogic.com.
He also runs a (free) yahoo group forum at heep://groups.yahoo.com/group/
RT"UML—come on down! The I-Logix website also has many white papers available
for downloading on different topics that may be of interest.

Evaluate UNIL on ARM

On the CD-ROM with this book, you will find the Rhapsody UML tool from
Telelogic (for further information, see Whats on the CD-ROM?). Do you want to
evaluate the UML on an ARM microcontroller using C? Willert Software Tools
delivers an evaluation version for the UML for generating ARM software. You can
download this at hep:/fwww.willert.de/rxf_eval.
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The evaluation software contains the following:
o Telelogic Rhapsody demo version

o Keil MicroVision/ARM compiler
A good ARM compiler with a very usable IDE. Compiler, simulator and debug-
ger integrated in a nice package.

o Willert WST52It Bridge
The Willert Framework RXF (modified version of the Rhapsody framework)
optimized for small microcontrollers, code size under 4k ROM and 200 bytes
of RAM, where speed and code size are critical.

The evaluation versions are limited but fully functional for the evaluation mod-
els. The generated models run in the Keil simulator. If you want to see the models

run on real hardware you can order an evaluation kit for an attractive price. This
kit contains a Keil MCB2130 Board with the Philips ARM7 chip and a uLink
USB/JTAG debugger interface.

Bruce Powel Douglass, Ph.D.
Summer, 2006
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