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A data base is a shared collection of interrelated data designed
to meet the needs of multiple types of end users. '

The data are stored so that they are independent of the
programs that use them. A common and controlled approach is
used in adding new data and modifying and retrieving existing
data.

The objective of data-base technology is to speed up com-
puter application development, reduce application maintenance
costs, and provide end users with the data they need for doing
their jobs as efficiently as possible.

Data-base technology will become the backbone of most data
processing.

The move to a data-base environment is not just a change in
software; it is a change in management. Unless an appropriate
change in management occurs, the major benefits of data-base
operation will not be realized.

This change must be understood not only by the managers
in question but by the systems analysts, programmer teams, end
users, and department managers who are affected.

A major responsibility of management at all levels in a com-
puterized corporation is to ensure that the data structures they
need come into existence and are compatible.
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PREFACE

Data-base technology is a foundation stone of much future data processing.
It will be essential for the computerized corporation of the future and
requires good management. The intent of this book is to explain this.

At present, data-base technology is not achieving the benefits and
successes touted by the salespeople. Techniques used in many organizations
contain the seeds for considerable future difficulties and anxiety.

In this book, clear techniques for the management of existing and
future data bases are described. The move to a data-base environment
requires a fundamental change in management. How well the data-base
environment is managed will affect the profitability of many corporations
in the future.

This book is the latest in the integrated set of data-base books published
by Prentice-Hall. Watch this space—there is more to follow!

James Martin
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1 EXECUTIVE CHALLENGE

INTRODUCTION A task of executives of all types in the years ahead
is to assist in the building of computerized corpora-
tions.* In the age of microelectronics, fast response to customers, fast reac-
tion to problems, and fast response to information needs will be increasingly
vital for competitive survival.
Data-base usage is the key to flexible employment of computers and
their transmission networks. How well the data-base environment is managed
affects executives in all areas of a corporation.

CORPORATE MEMORANDUM:

. .. .Data management is primarily a business function. Decisions as to
what data is important to the business, who is responsible for it, and
how it is to be organized and used, can realistically be made only by
business managers. The present DP community can support this func-
tion, but cannot manage it outright. . . .

SUCCESSES AND There is now much experience in the use of data-
FAILURES base systems. Some installations have gained great
benefits from the data base approach. In others,

data-base techniques have been a failure, or disappointing.
A few years ago I was involved in a series of meetings at IBM where we
were going through postmortems of data-base systems that had failed or had

*We will use the term “corporation” to refer to organizations of all types, including those such
as government departments or universities which are not necessarily a corporation.
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not worked as expected. It dawned on me during those meetings that the
people there were saying the same thing over and over again. There were the
same reasons for failures and the same reasons for successes.

About that time my book Principles of Data-Base Management [1], was
in the page-proof stage, so I decided to put an epilogue at the back of the
book which listed the reasons for failure, and alongside those the reasons
that have made data-base installations particularly successful.

Ever since then I have been observing data-base installations. Both the
technology and the perceptions of what data bases should accomplish have
changed somewhat. In this book I will indicate what actions are likely to
make a data-base installation succeed and what are likely to make it fail or
be disappointing.

Often we find that there are partial successes. An installation has done
some things right but not everything. It is desirable to succeed in @/l the dif-
ferent areas. In other words, get the whole act together.

WHAT IS A DATA A data base is a collection of data that are shared
BASE? and used for multiple purposes.

The term end user implies the ultimate user of
a data-base facility, not an interim user such as a programmer programming
functions for the end users. Data-base end users are a diverse cross section of
humanity: accountants, engineers, administrative managers, civil servants,
shop-floor foremen, department heads, budget controllers, professionals,
actuaries, the president, and his aides.

Any manager, planner, or professional whose job will be changed in the
future by data-base systems should understand the principles of data base,
and become involved.

Any single user does not perceive all the types of data in the data base,
only those that are needed for his or her job.* A user may perhaps perceive
only one file of data. That file always has the same structure and appears
simple, but in fact it is derived from a much more complex data structure.
Other users see different files derived from the same data base.

A data base is thus not only shared by multiple users, but it is perceived
differently by different users (Fig. 1.1).

You might think of blind persons confronted with an elephant. One
person touches its leg and perceives it as being like a tree trunk. One touches
its tail and perceives it as being like a rope. Another touches its tusks, and so
on. Similarly, different data-base users perceive different views of the data.
Someone has to design and manage the entire elephant. In doing so he must
make sure that he meets the diverse needs of many users. In other words, all
relevant user views must be derivable from the data base. This is a complex

*In the future I will use “his” and “he” as an abbreviation of *“his or her”” and “he or she.”



