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Preface

We are reaching the stage where the problems that we must solve are going
to become insoluble without computers. I do not fear computers. I fear the
lack of them.

Isaac Asimov

The computer revolution promises to simplify, ease, and otherwise enhance
life in ways undreamed of even by the Utopians. In organizations of all
kinds, the computer stores and retrieves vast amounts of information.
The volume of data processed in all types of industries, medical services,
financial institutions, and governmental agencies is expanding geo-
metrically, and it is very difficult to imagine how these organizations
would function without computers. Organizations of various natures are
called “enterprises.”

The repository of information, called a “data base,” is the foundation
of the entire computer system for an enterprise. Thus the design and the
performance of the data base are perhaps two of the most important areas
in information processing.

Although several articles and books have been published that give
scholarly treatment to this area, or give survey information regarding
existing data base management systems and data models, few offer specific
answers to these questions:

1. What are the responsibilities of the people involved?
2. How can a data base that will satisfy performance criteria be designed?
3. What problems may arise in different phases?

This book is intended to fill the need for this and related information. It
demonstrates the principles for designing a data base that will achieve
the functions and performance needed to satisfy the requirements of the
information processing environment. It addresses the roles of the data
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base administrators, systems programmers, systems analysts, application
programmers, information processing managers, data processing managers,
and data base users. The material is simple without becoming simplistic
and shows a step-by-step approach to data base design. The chapters are
organized so that data base designers can follow their sequence during
the process of designing a data base. The methodology is independent of
any software package; it does not concentrate on any one manufacturer’s
data base management system.

This book can be used effectively by practitioners in business as well
as in government, and also as a single-semester course in a business or
technical school where students are interested in the “how to” as well as
the “why” of information processing approaches.

A case study approach has been adopted. A case study for designing a
data base for a banking environment is carried through from the very
beginning to the end in Appendix A. In Appendix B a case study of a
university environment is presented in its entirety. The step-by-step ap-
proach to designing a data base and the application of this approach to
the two case studies are major features of the book.

The material presented was developed in the courses that [ have taught
for a number of years at IBM’s Systems Research Institute. A version of
the manuscript was used as a text in a course with the same title, “Data
Base: Structured Techniques for Design, Performance, and Management.”
Portions were presented at various professional seminars, including local
chapter meetings of the Association for Computing Machinery (ACM) and
the Data Processing Management Association (DPMA). Questions and
suggestions from students and colleagues helped to make the material
more timely and digestible, while the overall enthusiastic response at
these lectures led to the decision to present the material as a book.

The book is divided into three parts, each consisting of a number of
chapters. Part 1, “Data Base Administration,” deals with installing and
maintaining a data base. The first chapter sets the stage by discussing
the issues that will be treated later. Chapter 2 describes the function of
the data base administrator (DBA) and the roles that the DBA and his
or her staff play in the information processing system. The third chapter,
titled “Data Dictionary,” discusses a valuable tool for collecting information
about the data base environment.

Part 2, “Data Base Design (Conceptual Model and Logical Mod-
el),” demonstrates the conceptual and logical data base design process.
The fourth chapter creates the basis of any data base management sys-
tem—the data models. A brief treatment is given of three popular
approaches—the relational, hierarchical, and network data models. Chapter
5 describes the design process for developing a conceptual model. Chapter
6 gives the design process for a logical model. Both chapters demonstrate
the techniques in detail, with specific examples.



PREFACE vii

Part 3, “Data Base Performance,” describes the equally important aspects
of the performance of information processing with the data base. The
main emphasis is on how to design for good performance, that is, how to
optimize the design. Chapter 7 reviews data access techniques, which are
key issues of performance. The eighth chapter presents some implemen-
tations of these access methods. Chapter 9 discusses the data base design
of a physical model with the estimation of space and time. Chapter 10
treats specific performance problems in the design phase, implementation
phase, and operations phase.

Appendix A demonstrates a case study of a banking environment.
Appendix B contains a case study of a university environment. Finally,
Appendix C gives the basic concepts of probability theory and mathematical
statistics used in Chapter 9.

And now only the pleasant task of acknowledging my students, friends,
and colleagues remains. I am grateful to the numerous students who
patiently read the manuscript and made many constructive comments. I
also want to thank Charles Bontempo, Robert Bower, Gary D. Bowers,
Robert G. Brown, George T. Fadok, Joan Foster, Ron Gale, George Hubbard,
Judy King, Barry Kingsbury, Frank Post, Jay Schmoll, Cora Tangney,
and everyone else who helped along the way.

S. ATRE
New York, New York
July 1980



Preface to the Second Edition

The urgent need for a coordinated and complete data base design meth-
odology, surfacing in all sectors of the data processing community, has
resulted in the continuing success of this book. Moreover, seminars em-
phasizing the practical step-by-step nature of the methodology have been
enthusiastically received and applied in commercial and academic as well
as many government installations throughout the world. The book, in
fact, has been translated into several foreign languages. These events
have prompted revision to include new developments and insights gained,
while preserving all the strengths of the first edition.

Part 1, “Data Administration,” has undergone minor alterations. The
introductory Chapter 1 remains unchanged. Chapter 2 has been revised
to reflect the evolution of the previous DBA function into two functions:
Data Administration (DA), responsible for planning and setting policies;
and Data Base Administration (DBA), responsible for day-to-day technical
implementation of policies. Chapter 3, “Data Dictionary,” has been slightly
revised to sharpen distinctions between active and passive and between
integrated and freestanding data dictionaries.

Part 2, “Data Base Design (Conceptual Model and Logical Model),”
has been expanded to include the inverted file data model. Several prominent
and widely used data base management systems are based predominantly
upon file inversion. The needs of data base designers for these systems
have to be addressed in a methodology that claims to be comprehensive.
Accordingly, Chapter 4 now includes the inverted file data model as a
separate and distinct data model. Chapter 5, “Data Base Design (Conceptual
Model),” which is independent of the DBMS used, remains unchanged.
Chapter 6 treats mapping the conceptual model to a logical model based
on file inversion, in addition to the other popular logical models.

The biggest changes in the new edition are in Part 3, “Data Base
Performance,” although Chapter 7, “Data Storage and Access Methods,”
remains the same. Chapter 8 previously discussed Implementation of the
Access Methods for several data base management systems. Chapter 9
did the same for Designing and Evaluating the Physical Model. The new
Chapters 8, 9, and 10 treat IMS/VS, IDMS/R, and ADABAS, respectively.
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Each has three sections: (1) Implementations of the Access Methods; (2)
Design a Physical Model of a Data Base; (3) Evaluate the Physical Model
of a Data Base. Chapter 8 unifies material previously found in the old
Chapters 8 and 9. The new Chapters 9 and 10 contain completely new
material and are much more detailed and specific than anything in the
first edition. Recasting the treatments of the three DBMSs—IMS, IDMS/
R, and ADABAS—in a unified and balanced form will make them more
readily accessible to a reader interested in just one of them. Contrasting
and comparing the three systems is also facilitated. Finally, the new
Chapter 11, “Performance Issues,” is the old Chapter 10 unchanged.

The even and comprehensive handling of three different data base
management systems has also been carried over into Appendices A and
B, the Banking and University Case Studies. These have been improved
for the conceptual and IMS models. In addition, logical and physical
models have been created and evaluated for IDMS/R and for ADABAS.

Finally, to enhance the instructional value of the book and to respond
to requests from teachers in numerous colleges and universities, sets of
questions have been included for all chapters.

And now I would like to thank two individuals, in particular, who
made this second edition possible: Franz Schneider, Principal Consultant,
and Nancy Carafa, Office Manager, who have worked with me at Atre
International Consultants, Inc. for the past several years.

SHAKU ATRE
Rye, New York
November 1987
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One of the foundations of an enterprise is the information needed for its
survival and prosperity. This chapter indicates where this information
comes from and how data processing requirements for using the information
caused data base systems to evolve. One of the desirable characteristics
of a successful data base is flexibility. Flexibility makes a data base less
sensitive to changes in information processing requirements. This chapter
discusses the issues regarding flexibility and gives a preview of the steps
involved in designing a data base to provide adequate performance.



