
PREFACE

The advantage of doing one’s praising for oneself is that one can lay it on so thick
and exactly in the right places.

—Samuel Butler

Database management systems are now an indispensable tool for managing
information, and a course on the principles and practice of database systems
is now an integral part of computer science curricula. This book covers the
fundamentals of modern database management systems, in particular relational
database systems.

We have attempted to present the material in a clear, simple style. A quantita-
tive approach is used throughout with many detailed examples. An extensive
set of exercises (for which solutions are available online to instructors) accom-
panies each chapter and reinforces students’ ability to apply the concepts to
real problems.

The book can be used with the accompanying software and programming as-
signments in two distinct kinds of introductory courses:

1. Applications Emphasis: A course that covers the principles of database
systems, and emphasizes how they are used in developing data-intensive ap-
plications. Two new chapters on application development (one on database-
backed applications, and one on Java and Internet application architec-
tures) have been added to the third edition, and the entire book has been
extensively revised and reorganized to support such a course. A running
case-study and extensive online materials (e.g., code for SQL queries and
Java applications, online databases and solutions) make it easy to teach a
hands-on application-centric course.

2. Systems Emphasis: A course that has a strong systems emphasis and
assumes that students have good programming skills in C and C++. In
this case the accompanying Minibase software can be used as the basis
for projects in which students are asked to implement various parts of a
relational DBMS. Several central modules in the project software (e.g.,
heap files, buffer manager, B+ trees, hash indexes, various join methods)
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are described in sufficient detail in the text to enable students to implement
them, given the (C++) class interfaces.

Many instructors will no doubt teach a course that falls between these two
extremes. The restructuring in the third edition offers a very modular orga-
nization that facilitates such hybrid courses. The also book contains enough
material to support advanced courses in a two-course sequence.

Organization of the Third Edition

The book is organized into six main parts plus a collection of advanced topics, as
shown in Figure 0.1. The Foundations chapters introduce database systems, the

(1) Foundations Both
(2) Application Development Applications emphasis
(3) Storage and Indexing Systems emphasis
(4) Query Evaluation Systems emphasis
(5) Transaction Management Systems emphasis
(6) Database Design and Tuning Applications emphasis
(7) Additional Topics Both

Figure 0.1 Organization of Parts in the Third Edition

ER model and the relational model. They explain how databases are created
and used, and cover the basics of database design and querying, including an
in-depth treatment of SQL queries. While an instructor can omit some of this
material at their discretion (e.g., relational calculus, some sections on the ER
model or SQL queries), this material is relevant to every student of database
systems, and we recommend that it be covered in as much detail as possible.

Each of the remaining five main parts has either an application or a systems
emphasis. Each of the three Systems parts has an overview chapter, designed to
provide a self-contained treatment, e.g., Chapter 8 is an overview of storage and
indexing. The overview chapters can be used to provide stand-alone coverage
of the topic, or as the first chapter in a more detailed treatment. Thus, in an
application-oriented course, Chapter 8 might be the only material covered on
file organizations and indexing, whereas in a systems-oriented course it would be
supplemented by a selection from Chapters 9 through 11. The Database Design
and Tuning part contains a discussion of performance tuning and designing for
secure access. These application topics are best covered after giving students
a good grasp of database system architecture, and are therefore placed later in
the chapter sequence.
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Suggested Course Outlines

The book can be used in two kinds of introductory database courses, one with
an applications emphasis and one with a systems emphasis.

The introductory applications-oriented course could cover the Foundations chap-
ters, then the Application Development chapters, followed by the overview sys-
tems chapters, and conclude with the Database Design and Tuning material.
Chapter dependencies have been kept to a minimum, enabling instructors to
easily fine tune what material to include. The Foundations material, Part I,
should be covered first, and within Parts III, IV, and V, the overview chapters
should be covered first. The only remaining dependencies between chapters
in Parts I to VI are shown as arrows in Figure 0.2. The chapters in Part I
should be covered in sequence. However, the coverage of algebra and calculus
can be skipped in order to get to SQL queries sooner (although we believe this
material is important and recommend that it should be covered before SQL).

The introductory systems-oriented course would cover the Foundations chap-
ters and a selection of Applications and Systems chapters. An important point
for systems-oriented courses is that the timing of programming projects (e.g.,
using Minibase) makes it desirable to cover some systems topics early. Chap-
ter dependencies have been carefully limited to allow the Systems chapters to
be covered as soon as Chapters 1 and 3 have been covered. The remaining
Foundations chapters and Applications chapters can be covered subsequently.

The book also has ample material to support a multi-course sequence. Obvi-
ously, choosing an applications or systems emphasis in the introductory course
results in dropping certain material from the course; the material in the book
supports a comprehensive two-course sequence that covers both applications
and systems aspects. The Additional Topics range over a broad set of issues,
and can be used as the core material for an advanced course, supplemented
with further readings.

Supplementary Material

This book comes with extensive online supplements:

Online Chapter: To make space for new material such as application
development, information retrieval, and XML, we’ve moved the coverage
of QBE to an online chapter. Students can freely download the chapter
from the book’s web site, and solutions to exercises from this chapter are
included in solutions manual.



Preface xxvii

2
ER Model

Conceptual Design

3
Relational Model 

SQL DDL

Evaluation of 

Relational Operators

14 15

Relational Optimizer
A Typical

17 18
Concurrency

Control

Crash
Recovery

Parallel and

Distributed DBs

Introduction,
1

Relational Algebra 

and Calculus

4
SQL DML

5

Hash Indexes

11

I

II

III

IV

V

VI

VII

6 7

16

Transaction Management

Overview of

External Sorting

13

Overview of 
Storage and Indexing

8

12

Query Evaluation
Overview of

9
Data Storage Tree Indexes

10

Schema Refinement,

19

FDs, Normalization

20
Physical DB

Design, Tuning

Development
Database Application

Internet Applications
Database−Backed

Authorization
Security and

21

Mining
Data

27

Databases

Spatial

Object−Database
Systems

Deductive

Databases and Decision Support

Data Warehousing

and XML Data 

Information Retrieval 
28

25242322

26 29

Reading

Further 

Figure 0.2 Chapter Organization and Dependencies

Lecture Slides: Lecture slides are freely available for all chapters in
Postscript, and PDF formats. Course instructors can also obtain these
slides in Microsoft Powerpoint format, and can adapt them to their teach-
ing needs. Instructors also have access to all figures used in the book (in
xfig format), and can use them to modify the slides.
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Solutions to Chapter Exercises: The book has an unusually extensive
set of in-depth exercises. Students can obtain solutions to odd-numbered
chapter exercises and a set of lecture slides for each chapter through the
Web in Postscript and Adobe PDF formats. Course instructors can obtain
solutions to all exercises.

Software: The book comes with two kinds of software. First, we have
Minibase, a small relational DBMS intended for use in systems-oriented
courses. Minibase comes with sample assignments and solutions, as de-
scribed in Appendix 30. Access is restricted to course instructors. Second,
we offer code for all SQL and Java application development exercises in
the book, together with scripts to create sample databases, and scripts for
setting up several commercial DBMSs. Students can only access solution
code for odd-numbered exercises, whereas instructors have access to all
solutions.

Instructor’s Manual: The book comes with an online manual that of-
fers instructors comments on the material in each chapter. It provides a
summary of each chapter and identifies choices for material to emphasize
or omit. The manual also discusses the on-line supporting material for
that chapter and offers numerous suggestions for hands-on exercises and
projects. Finally, it includes samples of examination papers from courses
taught by the authors using the book. It is restricted to course instructors.

For More Information

The home page for this book is at URL:

http://www.cs.wisc.edu/˜ dbbook

It contains a list of the changes between the 2nd and 3rd editions, and a fre-
quently updated link to all known errors in the book and its accompanying
supplements. Instructors should visit this site periodically or register at this
site to be notified of important changes by email.
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