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To my dear Jola, the fabric of my life






Foreword

Once upon a time, my son was five years old. Like most five-year-old children, he was
very curious about the world around him. As I was reading Dave’s book, one of my
son’s curious moments care to mind. While our family was cruising in a small boat, he
questioned how it was possible for the boat to float in the water, instead of sinking to
the bottom of the bay.

To put this moment of childhood curiosity into proper context, it is important to
know that my husband is a civil engineer by background. I am a mathematician by
training. So, this is exactly the kind of question we enjoy pursuing with our children. In
fact, our enthusiasm for my son’s question led to our brilliantly delivered revelation of
Archimedes Principle, complete with an explanation of its input and output parameters.

Now, those of you who are familiar with five-year-old children already know how
this turned out. Not only did my son begin to squirm immediately, but also he was
quite unimpressed with Archimedes. Rather, he was interested only in knowing
whether something about the boat made it float in the water, or whether it was some-
thing about the water that pushed on the boat.

This was one of those puzzling parenting moments. We were speechless. What kind
of question is this? Indeed, what kind of answer does it deserve?

Of course, John Zachman’s Framework provides insight into the source of our con-
fusion. John's framework teaches us that there are as many as six different perspectives
of the same phenomenon. The business expert sees the world differently from the
information architect, who in turn sees things differently from the system designer.
More importantly, each perspective is legitimate in its own right.

Typically, a spectator views the boat’s behavior in terms of the perspective that is
most intuitive to that spectator. It was painfully obvious that my son felt most comfort-
able with an immediate, concrete perspective, where he perceived that the objects are
in control. My husband and I simply felt more comfortable with the perspective con-
cerned with the underlying laws of science (or business policies and parental rules!)
that are running the show.

XV



Xvi FOREWORD

But, both perspectives (and others) were at play in floating the boat, even if we
weren't explicitly aware of them.

The confusion over these perspectives has tormented information professionals for
decades. Today, with the Zachman Framework as a foundation, we now know better.
That is, we now know that if two people discussing a prospective system cannot under-
stand each other, it is probably because they are each operating in a different cell of the
Framework. Neither professional is necessarily incorrect or incomplete, but simply
viewing the same problem space from a different perspective.

But, the total architecture is the holistic view of how individually organized deliver-
ables relate to each other in a blueprint (not unlike a musical score, as Dave writes in
his introduction) and how they interact with each other in the working world.

It is no easy task to create such a blueprint. The Zachman Framework is elegant in
pointing out the breadth and depth of the challenge. But, as a practitioner, how do you
navigate through it? Until now, you were on your own, but Dave’s book is an excellent
directory for this journey. Specifically, Dave provides a comprehensive survey of tech-
niques for the Framework cells that defines the path from vision to architecture.

The value of this book is three-fold. First, the book is appropriate for both newcom-
ers and old timers because it is historical and tutorial in nature. Second, the book has
something of value for every reader, whatever a reader’s emotional attachment to a
particular systems development paradigm. That’s because the book graciously incor-
porates techniques from well-known to the lesser known disciplines. It includes proven
insights from structured systems analysis to information engineering to object-orienta-
tion and to the most recent, a business rules approach. It is destined to become the
authoritative source for defining roadmaps from vision to architecture. The book is
articulate (a natural strength of Dave’s) and to the point. We can be grateful for Dave’s
opinions on this subject and his generosity in sharing them in a serious, but entertain-
ing way.

Third, and most important of all, this book elevates (necessarily again, thank good-
ness!) the importance of the requirements analysis process. Why is this so important?

Dave points out that in our business, painfully, we operate most often without a
score to follow. We are the epitome of improvisation. Bob Giordano of Knowledge Part-
ners Inc indicates that this is not new. He states, “We have always employed iterative
approaches to development. It is just that in the 70s and 80s, each iteration took years
and cost millions because monolithic systems morphologically coupled everything to
everything else.”

Today, the iterative phenomenon is more obvious, prevalent and perhaps exagger-
ated, with the recent trend toward iterative development methods and extreme every-
thing. Without a doubt, these trends are useful for specific aspects of systems
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development, for those pieces that are uncertain or that are discretionary. But, is there a
hidden cost to sacrificing the fundamental elements of analysis? Perhaps so.

Dave points out that analysis is needed in order to see simplicity, and to avoid the
development of unnecessarily complex systems. Analysis is also needed to understand
the elements of change. We live in a world of accelerating change and uncertainty.
Therefore, change should not stop when the system goes into production. The ability to
change should be designed into the system so that incremental change is the name of
the game forever, at a reasonable price. Otherwise the business will march in place and
possibly go backwards.

You are setting the pace and direction of business change through information tech-
nology. You ought to have a score by which an uncertain future can unfold in an
orderly way. Use this book as a roadmap for creating that score.

Time has passed. It has been many years since my son’s question about floating
boats. Supposedly, he has long forgotten the question. Hopefully, he is old enough to
have a greater appreciation for Archimedes’ role in the boat's behavior.

What is the answer to my son’s question? I still don’t know because I don’t under-
stand the whole picture, only parts of it.

But, if I wanted to know the answer to my son’s question, I could find the answer in
the score or blueprint.

It would all be so elegant. It would also seem simple because someone took the time
to make it s0. As you can see, the score or blueprint is a valuable investment because it
represents solid analytical thinking. This thinking has one eye focused on simplicity
and another looking to enable change. When these two properties are present (simplic-
ity and agility), the blueprint (or score) should stand the test of time. If you skip
Requirements Analysis, you miss this thinking. Dave helps you rediscover it.

Barbara von Halle






Preface

The Inspiration for This Book:
Object-Oriented Analysis

Object-oriented programming has, in recent years, radically reduced the amount of
time and effort required to build systems. A technology derived from real-time sys-
tems, it has been successfully applied to interactive, windows-based user interfaces
and the systems they support. One of its appeals is that it is highly modular, allowing
pieces to be built and repaired easily without major surgery on an entire system. More-
over, modules can be reused.

In recent years the object-oriented community has ventured into the world of
requirements analysis. Numerous books on “object-oriented analysis” have appeared,
and the UML has come on the scene as a technique for supporting this.

There are three attendant problems: First, object-oriented programmers, like all pro-
grammers, tend to focus on the technology of producing programs, and they find it less
interesting to go out and analyze the nature of a business. The skills required to do that
are different, so they may be less likely to have them. The idea seems to have arisen
that object-oriented designers are natural systems analysts, although this does not nec-
essarily follow.

A second problem is that some authors consider requirements analysis an object-ori-
ented phenomenon. Ideas developed from information engineering and other sources
are ignored as though they were irrelevant to the object-oriented world. This has
meant, among other things, that disciplines which have been important and valuable
to the field for several decades have been simply ignored.

In 1991, for example, James Rumbaugh, Michael Blaha, William Premerlani, Freder-
ick Eddy, and William Lorensen published Object-Oriented Modeling and Design. This
book presented an object-modeling notation along with a methodology called the
“Object Modeling Technique”, or OMT. The notation consisted of symbols for the same
concepts that Clive Finkelstein and James Martin had presented ten years earlier in

Xix
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their work on information engineering. OMT is concerned with object classes (entity
types), associations (relationships), and attributes.

The methodology, while it purported to be a significant departure from “traditional
software development approaches” [Rumbaugh et al. 1991, p. 146], was very similar to
information engineering. Like information engineering, it was based on the principles
of “shifting of development effort into analysis”, “emphasis on data structure before
function”, and a “seamless development process”. These are precisely the principles
that had already been articulated by Messrs. Finkelstein and Martin. One significant
difference is that OMT is much more oriented toward an iterative approach.

Deep in Chapter 12 the book does give credit to Peter Chen as the inventor of entity /
relationship modeling, and it recognizes that object-modeling’s techniques are
descended directly from entity/relationship modeling [Rumbaugh et al. 1991, p. 271].
But this is not obvious from the language in the rest of the book.

Modern requirements analysis is in fact the combined work of many people who
have been contributing to the industry for over 30 years. The role of requirements anal-
ysis in the system-development life cycle is more important than ever, even with the
advent cf object-oriented technologies. Contrary to what some say, it has not changed
fundamentally with the advent of these techniques.

Object orientation has .ndeed contributed to requirements analysis, but it has less to
do with it than some perceive. The requirements analysis process is intended to iden-
tify business requirements for information technology, not to determine the technology
used to solve these requirements. A properly done requirements specification should
be able to guide designers using any technology.

The third problem comes from authors who insist on including “object-oriented fea-
tures” in the requirements process. “Control objects” and “interface objects” are arti-
facts from object-oriented design, but they are often (inappropriately) described as part
of the requirements analysis process.

The fact of the matter is that the process of identifying requirements is fundamentally
different from the process of applying technology to address those requirements. It
should be possible to identify requirements without necessarily knowing (except in the
most general terms) what technology will be applied to address them. The same set of
requirements might be satisfied by an object-oriented application, by an application
implemented with Oracle Corporation’s relational tools, or by a set of COBOL programs.

About the Book

Rather than viewing requirements analysis from the perspective of a particular imple-
mentation technology, this book views it as fundamentally an architectural process.
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Specifically, it sets out to answer the question: How do we identify and understand the
architecture of an enterprise, so that whatever systems we build for it can truly support
that architecture? To do this, it attempts to bring together as many as possible of the
best techniques and approaches from the entire history of systems development
(including some that originated in the object-oriented world), and it will argue the rele-
vance of all of these in developing object-oriented and other kinds of systems.

Merriam Webster defines “architecture” as “a unifying or coherent form or structure”
[Merriam Webster, 2001]. When the present book describes an architecture for require-
ments analysis, it is describing the structure of the entire requirements process. The
book is informed by the work of John Zachman, who has described the architecture of
systems development as a matrix, with the perspectives of the players in the develop-
ment process as rows, and the things to be seen from each perspective as columns. The
various techniques presented are organized in terms of the cells in such a matrix.

This book’s premise is that requirements analysis is the translation of a set of busi-
ness owners’ views of the enterprise to a single, comprehensive architectural view of
that enterprise. After some introductory chapters, there is a chapter on each of the
dimensions (what, how, where, who, when and why) of the two perspectives. '

While the book’s focus is on these two rows, attention must be paid to the “scope”
perspective that puts all our efforts in perspective. Also, where it is useful to our under-
standing (notwithstanding the remarks above), reference is occasionally made to the
implications for technology designers of what we learn.

While, in one sense, this book will cover ground explored by others, it is unique
because it describes in one place the full range of artifacts that can be delivered in an
analysis project. This should give the book a completeness not found in most. It
addresses not only analysis of data and process, but also the analysis of data networks,
people and organizations, events, and motivation. .

This is not the kind of book that you can read through like a mystery novel. The Intro-
duction and Chapters 1 and 2 provide an overview of the field and should be read first.
The remaining six chapters provide both a roadmap and a reference guide. The roadmap
describes 12 of the 36 cells in the Architecture Framework and how they relate to each
other. The reference guide is to the myriad of techniques that are available for each cell.
If there is a technique you’ve heard of and you would like to know both more about it
and how it fits into the general scheme of things, you should be able to find it here.

Note that Mr. Zachman'’s great insight was to provide a framework for organizing
what we know. That we don’t know everything equally well becomes quickly apparent
when we try to populate the matrix. You will observe as you go through the book that
the various chapters do not describe each area of knowledge equally well or equally
completely. Indeed, the chapters are of very different lengths. Moreover, each is written
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in a somewhat different style, depending on the kinds of information available for that
column.

We've had a lot more experience modeling data, for example, than we have in mod-
eling locations or even people and organizations. Mr. Codd gave us a mathematical
basis for modeling data that does not exist for any of the other columns. For the others,
we are trying to establish discipline, but it doesn’t come easy.

A colleague of mine once remarked that he would like a book “to assist people like
me who don't have time to learn anything that’s not new”. I would like this to be such
a book. It will show you what's already been invented and point you in the direction of
things that have not.

It is the joy and aggravation of our times to have the opportunity to be in on an
industry that is building itself before our very eyes. At its best, this book is no more
than a snapshot of what we know in the year 2002 of the modern era. With luck, future
editions will have a great deal to add. The homework assignment for every reader of
this book is to be diligent in expanding this body of knowledge.

The Important Stuff

Arguments about which technique is better are not what this book is about. It attempts
to present a wide range of techniques and asks you to choose the best ones for your
particular situation. So far in our history, the most models are available for modeling
data and modeling activities. The most important chapter here, however, is not about
modeling either of those. Chapter 6 is about understanding people and organizations,
the roles they play in the success of an enterprise, and the importance of communica-
tions channels in making that success happen. This, alas, is something that has not been
very well or very systematically addressed in our industry.

For this reason, the chapter digs back twenty years to the field of cybernetics, and it
uses insights from this field to discuss the communications channels that constitute the
lifeblood of an organization. Specifically, it describes the way we use “amplifiers” and
“attenuators” (filters) to manage the proliferation of “variety” (complexity) that con-
fronts every business. Managing variety, after all, turns out to be what everyone’s job is
all about. Buried in the middle of that chapter is an expression of the true purpose of
the requirements analysis process:

Requirements analysis is the examination of an organization to determine the most
effective amplifiers and attenuators to build. What are needed? How are those now in
place ineffective or counter productive? What should they look like, given the purpose
and organization of the enterprise?



