RITCHIE SNV
DATABASE

PRINCIPLES
AND DESIGN

THIRD EDITION

@ www.cengage.co.uk/ritchie



Database Principles
and Design
Third Edition

~  COURSE TECHNOLOGY

L 4
i CENGAGE Learnin g




COURSE TECHNOLOGY

CENGAGE Learning"

Database Principles and Design
3rd Edition
Colin Ritchie

Publishing Director: John Yates
Publisher: Gaynor Redvers-Mutton
Editorial Assistant: Matthew Lane

Content Project Editor: Alison Walters
Leonora Dawson-Bowling

Production Controller: Maeve Healy
Manufacturing Manager: Helen Mason
Marketing Manager: Jason Bennett
Typesetter: Newgen, India

Cover design: Nick Welch

Text design: Design Deluxe, Bath, UK

Printed by C & C Offset Printing Co Ltd, China
12345678910-1009 08

© 2008, Cengage Learning EMEA

ALL RIGHTS RESERVED. No part of this work covered by the
copyright herein may be reproduced, transmitted, stored

or used in any form or by any means graphic, electronic, or
mechanical, including but not limited to photocopying, recording,
scanning, digitizing, taping, Web distribution, information
networks, or information storage and retrieval systems, except as
permitted under Section 107 or 108 of the 1976 United States
Copyright Act, or applicable copyright law of another jurisdiction,
without the prior written permission of the publisher.

While the publisher has taken all reasonable care in the
preparation of this book, the publisher makes no representation,
express or implied, with regard to the accuracy of the information
contained in this book and cannot accept any legal responsibility
or liability for any errors or omissions from the book or the
consequences thereof.

For product information and technology assistance, contact
emea.info@cengage.com

For permission to use material from this text or product,
and for permission queries, email
clsuk.permissions@cengage.com

Products and services that are referred to in this book may be
either trademarks and/or registered trademarks of their
respective owners. The publishers and author/s make no claim
to these trademarks.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from
the British Library

ISBN: 978-1-84480-540-2

Cengage Learning EMEA
High Holborn House, 50-51 Bedford Row
London WC1R 4LR

Cengage Learning products are represented in Canada by
Nelson Education Ltd.

For your lifelong learning solutions, visit
www.cengage.co.uk

Purchase e-books or e-chapters at:
http://estore.bized.co.uk



Preface

Overview

This text provides an introductory treatment of the principles and practice of relational
databases, and is intended for students in HND and degree courses in computing or
information technology in which the students are expected to develop competence in
designing practical database systems.

No previous knowledge of databases is assumed but some knowledge of general principles
of computers and a little programming experience would be helpful. The text is not a
guide to any particular database system, although both Oracle, Microsoft Access and
the (SQL) syntax of MySQL are used as exemplar systems.

Database design properly forms part of the broader process of systems analysis and
design. However, data modelling and the consequent construction of a database are
sufficiently distinct tasks to be worthy of treatment in a separate textbook. In addition
to aspects of database design, this book also deals with other aspects of databases such
as integrity and concurrency.

SQL is one of the most important elements of modern database technology. It is used
very extensively by virtually all database systems and is a major vehicle in facilitating
inter-database communication. Accordingly, it is important that students studying
database principles obtain a good grounding in the language. To this end, this text
contains a tutorial on Oracle SQL as well as guidance in using SQL in Access and
MySQL. Other laboratory exercises on SQL are available from the text’s support website
www.cengage.co.uk/ritchie

Microsoft Access is used to demonstrate some of the aspects of database design. While
Access is intended only for small scale database applications, it does provide a wide range
of features such as forms and report generators that are found in larger systems and it is
simple and very convenient to use — in short, it is ideal for student use.

Objectives

The objectives of the text are to provide the following:
® an introduction to the principles underlying relational databases
® instruction in the techniques used to design and develop practical database systems

® an introduction to some of the practical considerations with database systems, such
security and integrity, distributed systems, etc.

XVi



xviii Preface

instruction in the use of SQL

an introduction to other database technologies that are currently significant, such
as object, object-relational and XML databases.

Summary of chapters

The text consists of thirteen chapters. The two Hands-On sections are somewhat distinct
from the others: one is a tutorial on SQL, while the other is a simple introduction to
Microsoft Access. The contents of the chapters are indicated below:

1

Introduction and background

This chapter provides a non-technical intuitive introduction to the subject.
The relational data model

The underlying principles of relational databases are introduced.
Conceptual database design

This chapter describes the process of developing a conceptual design for a
proposed database application. Because of the size of this topic, the chapter has
been divided into three sections, as follows:

Part 1: Entity-Relationship (ER) model

Part 2: Converting an ER model into a relational database model
Part 3: Normalisation of the relational model

Physical database design

Aspects of building a practical system based on the conceptual models discussed
earlier.

Hands-On Section A: Learning SQL

A practical guide to learning SQL.

Interfacing with the database

How the database can be accessed using a range of programming tools.
Transactions

This chapter describes the basic concepts of the transaction mechanism which is
fundamental in maintaining system integrity.

Integrity and security

Considers techniques that are utilised in maintaining the integrity and security of
database systems.
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8 Network and distributed systems

Many if not most database systems now operate in a networked environment.
We explore the implications of this for database systems.

Hands-On Section B: Microsoft Access
A practical guide to learning Access.
9 Post relational databases

This chapter describes database variants, object and object-relational systems,
that provide object-oriented features.

10 Web databases

This chapter examines techniques used to provide database facilities within the
context of a website.

11 XML and databases

XML is an increasingly significant factor in modern computing and this chapter
indicates current developments regarding the storage of XML documents in
conventional and purpose-built databases.

Appendix Answers to review questions.

Treatment

In order to make the text as readable as possible, each chapter, with the exception of the
two Hands-On chapters, has the following structure:

® The chapter starts with a set of learning objectives that indicate what the student
should learn from the chapter.

m After the main body of the chapter, a summary section recaps on the most
significant points covered in that chapter.

® The summary is followed by a set of review questions. These are questions
requiring a short answer and are intended simply to test the student’s recall of the
material covered. The review questions are answered in the appendix at the end
of the book.

B A set of exercises is also provided. These are either appropriate practical exercises,
and/or questions that might appear in an examination paper. Answers to exercises
are provided on the text’s support website.

The Hands-On chapters are intended to support the students’ laboratory work:

I Hands-On Section A: Learning SQL is a fairly extensive tutorial on SQL intended
to be used in the laboratory to instruct the student in SQL. A set of exercises
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based on the same database is available from the text’s support website. These
exercises can be attempted by the student after working through the corresponding
part of the tutorial.

Hands-On Section B: Microsoft Access is a simple introduction to using Microsoft
Access to create tables, queries, forms and reports. This might form the basis for
project work in Access, in which a full application is generated consisting of tables,
transaction forms and business reports.

Supporting material

Additional resources are available on the website, www.cengage.co.uk/ritchie. These
include:

Answers to the chapter exercises.
Sets of presentation slides for lecture use.

Sample databases corresponding to the case studies introduced in Chapter 1,
implemented in Microsoft Access. SQL scripts are also provided to enable the tables
for these databases to be constructed in Oracle and MySQL.

Sample examination-type questions for some topics.

Sample specifications for project assignments.
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