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CHRONO-SYNCLASTIC INFUNDIBULA—]ust imagine that your Daddy is the smartest
man who ever lived on Earth, and he knows everything there is to find out, and he
is exactly right about everything, and he can prove he is right about everything.
Now imagine another little child on some nice world a million light-years away,
and that little child’s Daddy is the smartest man who ever lived on that nice world
so far away. And he is just as smart and just as right as your Daddy is. Both
Daddies are smart, and both Daddies are right.

Only if they ever met each other they would get into a terrible argument, because
they wouldn't agree on anything. Now, you can say that your Daddy is right
and the other little child’s Daddy is wrong, but the Universe is an awfully big
place. There is room enough for an awful lot of people to be right about things and
still not agree.

The reason both Daddies can be right and still get into terrible fights is because there
are so many different ways of being right. There are places in the Universe, though,
where each Daddy could finally catch on to what the other Daddy was talking
about. These places are where all the different kinds of truths fit together as nicely
as the parts in your Daddy’s solar watch. We call these places chrono-synclastic

infundibula.

Chrono (KROH-no) means time. Synclastic (sin-CLASS-tick) means curved
toward the same side in all directions, like the skin of an orange. Infundibulum
(in-fun-DIB-u-lum) is what the ancient Romans like Julius Caesar and Nero called
a funnel. If you don’t know what a funnel is, get Mommy to show you one.

—Kurt Vonnegut Jr.

From The Sirens of Titan, © copyright 1988
by Kurt Vonnegut

Used by permission of Dell Publishing,

a division of Random House, Inc.



PREFACE

ABOUT METADATA

Twenty years ago, when I started working as a consultant with the Oracle
Corporation, I learned a particular style of data modeling. I had done database
design for many years before that, and often illustrated my designs with draw-
ings. The particular flavor of modeling I learned at Oracle, however, was very
different. For the first time, I was modeling the structure—the language—of a
company, not just the structure of a database. How does the organization under-
stand itself and how can I represent that so that we can discuss the information
requirements?

Thanks to this approach, I was able to go into a company in an industry about
which I had little or no previous knowledge and, very quickly, to understand the
underlying nature and issues of the organization—often better than most of the
people who worked there. Part of that has been thanks to the types of questions
data modeling forces me to ask and answer. More than that, [ quickly discovered
common patterns that apply to all industries.

It soon became clear to me that what was important in doing my work effi-
ciently was not conventions about syntax (notation) but rather conventions about
semantics (meaning). This was the source of my first book, Data Model Pat-
terns: Conventions of Thought. 1 had discovered that nearly all commercial and
governmental organizations—in nearly all industries—shared certain semantic
structures, and understanding those structures made it very easy to understand
quickly the semantics that were unique to each.

The one industry that has not been properly addressed in this regard, however,
is our own—information technology. This is at least partly because the patterns
that address most businesses are not as helpful to the understanding this one.
Where a business model represents the semantics of a business, what we need are

Xiii
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models that represent semantics itself. We need models of the models we use to
describe the business. This is more difficult.

Our industry also has not been properly addressed for the same reason many
companies do not have data models: we have not seen the need. Just as the idea
of modeling an organization’s data seems a little too arcane for many business
people, so too the idea of modeling information technology data seems too strange
for many of us. But the need is definitely there. Just as it is essential for an
organization to better understand the underlying nature of its data (and through
that the underlying nature of its own structure) if it is to acquire and use systems
successfully to meet its customers’ needs, so too is it essential for us to understand
the underlying nature of our data (and through that the underlying nature of our
industry’s own structure) if we are to be successful in producing information
systems products for our customers.

As you will see, some of the semantic patterns are in fact the same for infor-
mation technology as they are for any other industry. Most notably, people and
organizations are components of the information technology world, just as they
are at the heart of any business. Similarly, locating programs and data in the
information technology world is not that different from locating products and
customers in the business world. Beyond these topics, however, the model in this
book is very different from a typical commercial model. Whereas a business is
concerned with modeling products and processes, our model is concerned with
modeling the concepts for describing a product or process.

Aristotle called his work “Meta” physics, simply because it was the one he
wrote after writing the one on physics, the word meta being Greek for “after”.
This book could also be about a “meta” model simply because I am creating it
after years of creating business models. But it is more than that. Because of the
strange nature of Aristotle’s metaphysics, the word meta came to mean “above”
or “beyond”. Because of the strange nature of this model, I am sure no one will
argue against applying the word in this more cosmic sense.

ABoUT THIS Book

The “data” in metadata means that this description of our industry will be
expressed as a data model. The concepts are presented here using semantic



PREFACE XV

data constructs. But data are not the sole subject of this model. The book is
intended to be more comprehensive than prior efforts, in that it will cover more
facets of our industry. Because this is a comprehensive view of metadata, a com-
prehensive view of the world is required. The book describes not just the structure
of data modeling but also models of activities, people and organizations, locations,
events and timing, and motivation.

Yes, those of you familiar with John Zachman’s Framework for Enterprise
Architecture will recognize these topics. They are the what, how, who, where,
when, and why columns in his approach to understanding the body of knowledge
that is the information systems development world. These columns indeed form
the basis for chapters in the book.

While the model is intended to be comprehensive, by the way, I am acutely
aware that it probably is not comprehensive enough. First, not all rows are covered.
To model the builder’s world (the fifth row) requires a model of every different
brand of relational database, programming language, and new tool for addressing
business rules and other areas. Those models alone would require several books
this size. It seems reasonable, therefore, to start “small”.

Second, as suggested by the title of the book, these really are just patterns for
modeling metadata. This is not a comprehensive design for a “metadata repos-
itory”. Rather, this model is an attempt to identify the most fundamental and
widely applicable concepts that must be present in such a repository. I am acutely
aware of the fact that if you are building a repository in a particular environment
you will need more specific details in many areas. My only hope is that this model
will make it clear where to add those details.

In addition to addressing the columns in John Zachman'’s Architecture Frame-
work, this book addresses the different points of view taken by various people in
the systems development process: the CEOs, the people who run the business, the
information architects, the designers, the builders, and the users of systems. By
addressing the different perspectives described in the framework, this book should
be more comprehensible than previous efforts, as well. It describes metadata as
seen by business owners, system architects, and designers—in their terms.

Because each row of the Architecture Framework described here represents
a particular perspective, and the part of the model describing that row is pre-
sented in terms of language appropriate to that perspective, both business metadata
and technical metadata are included. Each is intended to be readable and under-
standable by its intended audience. Moreover, the model is presented one small
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piece at a time to ensure that the structures described can be understood by any
educated—even if not technologically savvy—reader.

The subject of the book is a single conceptual data model (an entity-relationship
model) of the metadata that control systems development and management. It is
a conceptual data model in that it is a unified description of the business we are
in, not of a specific database design. Indeed, it is not the design of a metadata
repository at all, although it does describe what should be in such a repository,
and any designer would be well advised to understand it thoroughly before taking
on such a design. It is fundamentally a Row Three model.

This book itself uses a particular vocabulary (as close to educated English as
possible) to describe the concepts contained here. One of the things described,
however, is itself the idea of vocabulary. This means that the models used are
themselves examples of what is being described. (For those who, in spite of your
author’s best efforts, do not find the meaning of the models intuitively obvious,
all the entity classes and attributes presented are defined both in the text and in
the glossary at the back of the book.)

When a company develops a data model of its operations, the model is a use-
ful product for the development of a new database. The effort of producing the
model itself, however, often reveals to the people involved profound insights into
the nature of their business. These insights often represent a direct benefit to
the enterprise, over and above any improved systems obtained from the model.
It gives them the opportunity to understand the implications of what they do for
a living—on their systems, their colleagues, and on the business as a whole.

So, what you have here is a model of the principal concepts behind what we
do when we try to improve the information management of an organization.
The interesting thing is that once we understand these concepts the major con-
troversies that have plagued our industry for the last couple of decades (such as
object-oriented versus relational, the entity-relationship diagram versus the UML
class model, and so forth) become less heated. It turns out that there is no real
disagreement about the merit of any particular technological change, but only on
the perspectives of the contenders. Understand these differences of perspective,
and the arguments disappear.

What the model in this book shows is just what such technological changes
mean. Does this new tool change the way we write programs? Does it change
the way we construct (or carry out) processes? Does it change how we analyze
requirements? Correctly placing the technology in the framework goes a long
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way toward understanding its significance—and, indeed, increases our ability to
implement it effectively.

For example, UML has been trumpeted as a great innovation in modeling.
[t is true that it is more expressive in some areas than has been seen before. But it
is important to understand what is really new about it and what is simply a new
notation for things that can also be represented in other ways. The models in this
book should make this distinction clear.

This book is intended for the data management community—data administra-
tors, database administrators, data modelers, and the like. But it should also be
useful to system developers, helping them to more readily understand both the
meaning of what they are doing and where that fits into the larger scheme of
things. It should also be useful in an academic setting for teaching any and all of
these people. This may be asking a lot, but it would be valuable also if information
technology managers at least understood the broad strokes of these models, again
to ensure that they understand the context of what they are doing.

The model in these pages attempts to show the information processing world
from many different perspectives. With luck, perhaps we actually have a chrono-
synclastic infundibula.
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FOREWORD

Marcel Proust wrote that the real voyage of discovery lay not in finding new
landscapes, but in having new eyes. In the information systems field, parts of
the landscape change so rapidly that we can easily overlook the value that can be
found in fresh perspectives. This is particularly true of systems specification, where
advances have more often come from new ideas than from new technologies.

Systems specification is traditionally discussed in terms of its processes. Neo-
phytes are taught the stages and tasks; debate centers on the merits of the different
methodologies. Yet information systems professionals learned a long time ago that
although process analysis might be the most obvious approach to understanding
a business, it is not the only one. Looking at data—the what rather than the
how—not only complements the process perspective, but also arguably results
in a deeper, more concise and more stable description. Data modelers regularly
achieve insights that process modelers miss.

In this book, Dave Hay brings the perspective of an expert data modeler to the
business of systems specification. His starting point is the Zachman Framework
for Enterprise Architecture, which itself owes its longevity at least in part to a
focus on artifacts rather than activities.

This book begins with some insightful and practical adjustments to the Frame-
work. It is hardly surprising that after some twenty years, reflective users should
have some suggestions for improvement, and it would be disappointing if purists
saw these changes as anything other than a confirmation of the Framework’s con-
tinuing relevance and adaptability. Dave then sets out, in considerable detail, the
structure of the information used in each of the relevant cells. In keeping with
his philosophy of data modeling, he seeks to describe rather than prescribe, to
illuminate established approaches rather than proposing his own.

The result is a comprehensive picture of what constitutes an information sys-
tems specification, from business requirements to logical design. Dave calls it “an
enterprise data model of the IT industry”—a description of the data that systems

Xix
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professionals need to do their jobs. Whatever methodology we use, and regardless
of whether we document the data or convey it informally, these are the things we
need to know. For users of the Zachman Framework, the information here pro-
vides a clear “next level down”. For information systems practitioners, students,
and academics in general, it offers a perspective likely to be of continuing value
even as methods and technologies change.

The language of the book is data modeling—and this is one of its particular
strengths. The use of data models, rather a reliance on text and examples, provides
a level of completeness and rigor missing in much of the other work in the field.
Dave’s background as a working data modeler is evident in the content and pre-
sentation of the models, and in the examples he uses to illustrate them. Readers
of his earlier books on data model patterns and systems specification will know
that he brings to the task a unique combination of subject matter knowledge and
data modeling expertise.

Read this book, therefore, not only to gain a “new eye” on information systems
specification, but also to see how an expert modeler uses the language of data
modeling to represent and communicate a complex and important domain.

Graeme Simsion
Simsion & Associates and the
University of Melbourne
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