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PREFACE TO THE FIRST EDITION

It is evident that a course in database systems now plays a central role in

the undergraduate and graduate programs in computer science. However, un-

like the more traditional and better established systems areas, like compilers

and operating systems, where a good mix of principles and practice was estab-

lished many years ago, the subject matter in database systems has been largely
descriptive. ‘ )

This book is developed from notes I used in a course at Princeton that
attempted to bring database systems into the mainstream of computer science.
The course was taught to a mix of seniors and first-year graduate students.
In it, I tried to relate database ideas to concepts from other areas, such as
programming languages, algorithms, and data structures. A substantial amount
of descriptive material was included, since students, being used to conventional
programming languages, may find query languages rather unusual. The data
structures relevant to databases are also somewhat different from the kinds of
structures used in conventional programming, since the large scale of a database
makes practical many structures that would be only of theoretical interest
otherwise.

However, I added to the mix of topics the relevant theory that is now
available. ‘The principal concepts that have been found useful are concerned
with relations and with concurrency. I have devoted a large portion of the
book to a description of relations, their algebra and calculus, and to the query
languages that have been designed using these concepts. Also included is an
explanation of how the theory of relational databases can be used to design good
systems, and a description of the optimization of queries in telation-based query
languages. A chapter is also devoted to the recently developed protocols for
guaranteeing consistency in databases that are operated on by many processes
concurrently.

Exercises

Each chapter includes exercises to test basic concepts and, in some cases, to
2xtend the ideas of the chapter. The most difficult exercises are marked with
a double star, while problems of intermediate difficulty have a single star.
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PREFACE TO THE SECOND EDITION

The appearance of a large number of interesting and important developments
in the database field prodded me to make a substantial revisién of the book.
The general direction of changes is towards more prominence for the relational
model and systems based on that model. I have therefore simplified the material
on the hierarchical and network models; however, I brought it up to the front of
the book, so there will be some slight tendency for that material to be covered
in a course of limited scope, as it should be. The other major changes to-the
book are the following.

1. The material on optimization has been expanded, by including a discussion
of the System R approach to optimization, tableau-based methods, and
optimization in the distributed environment.

2. There is a-discussion of universal relation systems, which are relational
database systems that support a user view that looks like a single relation.

3. Concurrency control by “optimistic,” or timestamp-based methods has
been introduced.

4. Distributed systems are covered, both for optimization issues and concur-
rency control.

8. A discussion of data structures for range queries appears.

6. There is an introduction to generalized dependencies and their inference.

Mapping the Old Edition to the New

Those familiar with the first edition will notice that some material has been
moved around. A brief guide for finding the transplanted material follows.

Material from the old Chapters 1 and 2 is still there, along with some
additional material. The old Chapter 3 has been split up. Introductory material
from there now appears in Chapter 1, while some material on the network
model (Section 3.2) has been combined with the old Chapter 7 to form the new
Chapter 3. Section 3.3 on the hierarchical model has been combined with some
of the material from the old Chapter 8 to form the new Chapter 4. Some of
the IMS-specific material from Chapter 8 has been removed.

Chapter 4, on the relational model, has been divided into Chapters 5
and 8. Chapter 5 now contains relational algebra and -caleulus, and all the
material on physical organization for relational systems. The query langauges
themselves are described in Chapter 8. The old Section 3.4, comparing the
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various models, now appears in Chapter 5. The old chapters o, 8§, 9, and 10
have been renumbered 7, 8, 10, and 11, and some new material added.

About the Cover

It’'s a “data baste,” get it? No? Uh, well, the chef has this bulb baster, see, and
-+ +, aw, forget it.
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