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Most modern organisations need to record
data that is relevant to their everyday
activities and the most common means of
addressing this need is to organise and store
data in an electronic database.

This textbook provides an essential
introduction to modern database technology
and the development of database systems. It
focuses on the practicalities of using
database systems in the ongoing
development of information systems.

The book reflects recent advances and
changes in the field and in particular, covers
the following areas:

• The kernel functions of the contemporary 
DBMS: file organisation, access mechanisms 
and transaction management

• The database development process

• Contemporary database applications such 
as data warehousing, data mining and online 
analytical processing

• Use of database systems in e-business

• Strategic data planning, physical database 
design and database implementation

• Extended relational and object-oriented 
data management standards
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P R E FA C E  T O  T H E  T H I R D
E D I T I O N

Perhaps the most valuable result of all education is the ability to make yourself do the thing

you have to do, when it ought to be done, whether you like it or not.

Thomas H. Huxley (1825–95)
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M I S S I O N

The main aim of this work is to provide one readable text of essential core
material for further education, higher education and commercial courses on
database systems. The current volume is designed to form a consolidated,
introductory text on modern database technology and the development of
database systems.

It is undoubtedly true that database systems hold a prominent place in most
contemporary approaches to the development of information systems. It is this
practical emphasis on the use of database systems for information systems
work that distinguishes the current volume from other texts on the subject.
This work therefore forms a companion volume to Information Systems: An
Introduction to Informatics in Organisations (Beynon-Davies, 2002) and to e-
Business (Beynon-Davies, 2003), also published by Palgrave Macmillan. The
current version has been revised to reflect the successful style and organisation
of the Information Systems text.

The text is built from the author’s experiences of consultancy in this area, as
well as in running a number of academic and commercial courses on database
technology and database development for several years.

C H A N G E S  T O  T H E  T H I R D  E D I T I O N

Two types of changes have been made to the third edition: presentational
and content. In terms of presentation, the structure of the chapters has been
reorganised and the parts resequenced to make for a better educational expe-
rience. In terms of content, the third edition has been expanded consider-
ably. This expansion has enabled particular topics to be covered in more
depth:

• The part on database system fundamentals has been extended with a
number of chapters, particularly with a chapter defining the concept of data
and a chapter considering the important place of database systems in the
informatics infrastructure for electronic business

• A new part has been added which extends the discussion on the SQL data-
base sublanguage

• Chapters on the ORACLE DBMS and the Microsoft Access DBMS have been
updated

• New chapters have been included on the database development process and
requirements elicitation

• The part on trends has been reorganised around four chapters: distributed
processing, distributed data, parallelism and complex data. This latter chap-
ter now includes coverage of semi-structured data and XML

• The chapter on database systems and the Web has been updated
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Many chapters have been updated with developments since 2000, and the
structure of a number of chapters changed to provide a more coherent presen-
tation of key topics. The sequencing of parts has been particularly changed in
response to requests for a more natural flow of topics. All chapters have been
revised to align with the successful style of Information Systems, including
examples, Case Studies and spider diagrams (see below).

P A R T S

The text is organised into a number of parts:

• Part 1: Fundamentals. The introductory chapters set the scene for the core of
the text. We begin with a description of the key features of a database
system. We then move on to define some key concepts and illustrate the
importance of database technology to contemporary information systems
and electronic business. We close this part with an example of some of the
key features of the data management layer of an information and commu-
nications technology (ICT) system

• Part 2: Data Models. Part 2 explores a number of contemporary architectures
for database systems. Because of its current dominance, particular emphasis
is placed on the relational data model, although developments in object-
oriented data management explain the extended coverage offered. We also
consider another data model that is significant because of its association
with ‘intelligent’ applications – the deductive data model. We close this part
with a consideration of a hybrid data model – the extended-relational,
object-relational or post-relational data model – which is important because
of its popularity among contemporary DBMS

• Part 3: DBMS Interface. Part 3 addresses the issue of the standard interface to
DBMS – structure query language (SQL). We consider how SQL may be used
to declare database schemas, maintain data in such schemas and implement
integrity for such schemas

• Part 4: Database Development. Part 4 represents a discussion of the major
elements of database systems development. We begin with a description of
the development process and the toolkit needed by the database developer.
This is followed by a description of the features of requirements elicitation.
In terms of conceptual modelling we discuss the techniques of entity–rela-
tionship diagramming and object modelling. In terms of logical modelling
we discuss the technique of normalisation. We conclude with a review of a
number of issues involved in the physical design of databases and database
implementation

• Part 5: Planning and Administration of Database Systems. The issue of planning
and administering data in organisations is considered in this part. We first
consider the issue of using corporate data models to plan for database systems.
This is followed by a consideration of the importance of administering data
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within organisations. We conclude with a review of the database adminis-
tration function

• Part 6: DBMS – Toolkit. In this part we consider the toolkit of products that
can be used in association with DBMS. The toolkit is divided into end-user
tools, database administration tools and application development tools

• Part 7: DBMS – Kernel. This part considers some of the critical functions of
the kernel of a database management system (DBMS): data organisation,
access mechanisms, query management, transaction management, database
security and database recovery

• Part 8: DBMS – Standards and Commercial Systems. Part 7 discusses the archi-
tectures and facilities available in three contemporary DBMS – one rela-
tional (Microsoft Access), one post-relational (ORACLE) and one
object-oriented (O2). We also consider developments among the SQL3 and
ODMG standards for DBMS

• Part 9: Trends in Database Technology. This part considers some of the devel-
oping infrastructure for databases. It consists of four chapters which look at
areas having a significant effect on the functionality of database systems:
the issues of distributing data and processing, parallelism and handling
semi-structured data

• Part 10: Applications of Database Systems. This part discusses four contem-
porary applications for database systems: data warehousing, OLAP, data
mining, and databases and the Web

P R E S E N T A T I O N

The presentation of the book is deliberately designed to be used within some
structured learning activity. Each part of the book begins with a section
summarising the key elements of the database systems domain considered.
Each chapter in the book is designed as a learning unit and aims at imparting
a number of key concepts in the area of database systems. The structure of each
chapter consists of:

• A set of learning outcomes

• A series of sections. Each section provides a description of a key concept and
an example of the concept, where relevant

• A Case Study is presented at the end of most chapters and is used to illus-
trate some real-world expression of the concepts discussed

• A summary of key points

• A set of activities for further consideration. Many activities are designed for
readers to attempt to apply a concept discussed in the chapter to some of
their own experience or understanding

• A set of references
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Each part of the book and chapter now includes a spider diagram. Spider
diagrams were originally developed by Tony Buzan (1982) as an effective
method of note-taking within study which exploits the natural ability of
humans to associate. The idea of a spider diagram is simply to relate concepts
together using free-form lines. The centre of the diagram is used 
to locate the orienting concept. Hence the spider diagram at the start of 
this Preface details the structure of the entire book. Associated concepts 
are drawn radiating outwards. Any concept on a spider diagram may act as an
orienting concept on its own spider diagram. In this way, most of 
the detailed structure of the book can be observed in the set of spider diagrams.

Spider diagrams are primarily used as a method of summarising the organi-
sation of information contained in this work. However, we hope that the
student of the area will also find them useful as a revision aid, and the lecturer
or instructor will find them useful as a way of summarising key elements of the
domain.

W E B - S I T E  A N D  F E E D B A C K

A Web-site, including a teaching pack for lecturers/instructors, has been
produced to accompany the book and can be accessed at

www.palgrave.com/resources

The author is keen to receive feedback on the current text. Any comments or
suggestions should be addressed to the author (p.beynon-
davies@swansea.ac.uk).

S U G G E S T E D  R O U T E S  T H R O U G H  T H E  M A T E R I A L

Below we indicate some ways in which the material may be used in educational
modules and courses. These are meant to be purely suggestions.

I N T R O D U C T O R Y  M O D U L E  I N  D A T A B A S E  S Y S T E M S

An introductory module in database systems should provide a basic under-
standing of database concepts and an appreciation of database development
issues. For this purpose the following chapters are suggested: four chapters in
fundamentals; relational data model; SQL; access; normalisation; E–R diagramming.

I N T E R M E D I A T E  M O D U L E  I N  D A T A B A S E  S Y S T E M S

An intermediate module should impart an understanding of the architecture of
a DBMS and issues pertaining to physical design and database administration.
For this purpose the following chapters are suggested: kernel chapters; toolkit chap-
ters; ORACLE; database administration; physical design; database implementation.
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A D V A N C E D  M O D U L E  I N  D A T A B A S E  S Y S T E M S

Advanced modules in database systems should provide an awareness of alter-
native approaches to handling data and developing database systems over and
above that provided by the relational data model and relational databases. For
this purpose the following chapters are suggested: OO data model; deductive data
model; post-relational data model; OODBMS; object modelling; strategic data plan-
ning; data administration; trends.
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