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We are grateful that our first edition was well received and that many of its
adopters took the time and effort to write comment cards to suggest improvements
and, in many cases, to simply let us know that the book really performed its
intended task well. That task was and remains to provide a solid and practical
foundation for the design, implementation, and management of databases. The
point we made in our first edition is just as valid as ever: It is as difficult to build
a good building from a bad blueprint as it is to implement and manage a good
database from a bad design. Because the database is the information system's
core, this realization has spawned much interest in the topics we address in this
book.

Good databases are very practical things, but their creation depends on under-
standing the important theoretical ideas and concepts that determine just how
practical a database will be.

It's not easy to come up with the proper mix of theory and practice for students
of database design, but we believe that this book, Database Systems: Design, Imple-
mentation, and Management, does it.

Database design is challenging enough without adding unnecessary com-
plexity, but neither can it be treated simplistically. This book will help students
achieve a high level of proficiency at design and implementation without getting
them lost in a theoretical maze.

Begin with Basic Concepts

Part 1 of Database Systems offers six detailed chapters on database design concepts.
It goes beyond the insular view of the database as an end in itself to look at the
database as part of larger information systems, presenting the Database Devel-
opment Life Cycle as part of the Systems Development Life Cycle.

Designing a good database requires modeling skills. Therefore, we make sure
that Entity Relationship (E-R) modeling is covered well in Chapter 4. For example,
we examine how important E-R topics such as recursive entities, composite enti-
ties, and entity supertypes and subtypes have a bearing on real-world database
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design. We then build two complete E-R diagrams, one section at a time, to
illustrate the modeling process. Next, we show how the E-R diagram becomes
the basis for the database structure. Finally, we develop and illustrate twelve
update and delete rules to ensure that the database structure helps to foster data
integrity.

Because we are so interested in practical database design, Part 1 very carefully
develops normalization procedures, tracing a complete procedure to show how,
when necessary, good database tables can be created from bad ones.

Part I also includes a detailed chapter on SQL (Standard Query Language),
from the creation of the database to the development of complex queries.
Although some adopters may choose to limit their coverage to the basics of SQL
table creation, we encourage full and detailed SQL coverage for several reasons.
First, SQL merits considerable attention because it is the near-standard 4GL in
the relational environment. Second, we have discovered that our students tend
to be more marketable when they are able to “speak” SQL.

Tackle Detailed, Real-World Cases and Projects

Part 2 presents a detailed, real-world design case, in which the concepts of
Part I are put to work. For example, relying on the comprehensive discussion of
Entity Relationship modeling in Chapter 4 and the other important design con-
cepts presented in Part 1, we proceed to build, one segment at a time, a complete
E-R diagram for a real-world database design.

After the first detailed E-R diagram has been completed in Chapter 7, we
verify the design in Chapter 8 to ensure that it meets all of the end users’ input
and output requirements. The verification process also ensures that the proposed
database meets the appropriate data integrity requirements. The verification pro-
cess, too, illustrates our interest in the very important practical real-world aspects
of database design.

The design developed in Chapters 7 and 8 traces the evolution of a university
computer lab database. We had several good reasons for choosing a university
computer lab operation as the source for the case:

1. Most MIS/CIS students have worked in a computer lab and are, there-
fore, familiar with its basic operations. Database design concepts and
principles make more sense to novice designers when they find them-
selves in relatively familiar territory.

2. Effective lab management is based on principles and procedures that
are just as applicable in any business environment. For example, the
heart of the lab management system is its inventory module. Lab man-
agement must also address maintenance requirements and personnel
assignments. And university regulations require a detailed reporting
capability, thus allowing us to illustrate how database design is affected
by output requirements.
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3. Lab management is sufficiently complex to require the use of most of
the design principles and procedures presented in Chapters 2 through 6.
For example, the lab’s conceptual design and its implementation must
deal with multivalued attributes, composite entities, supertype/subtype
relationships, and so on.

This detailed, nontrivial case study is a guide to full-featured database design
and implementation. The wealth of problems presented in Part 2 provide plenty
of design and implementation practice. Many of these problems are sufficiently
challenging to serve as student design team projects.

Instructors may wish to appoint team leaders and project coordinators to tie
each problem'’s design segments together in a single, full-featured design, so that
students can be introduced to a realistic database-design work environment.

Be Up-to-Date in Outlook and Coverage

A look at older real-world databases often reveals that their “design” was driven
by narrowly focused information requirements: as the need for information grew,
the database was modified to include the additional data, rather like a house
being built one room at a time. This process can hardly be described as “design.”

Modern information requirements are simply too critical to be entrusted to
this approach. Database Systems reflects the notion that a database must fit within
an information system that serves a company’s overall objectives and meets its
operational needs. In short, we have learned that the database must serve strategic
as well as tactical objectives.

To achieve this dual role, database professionals must broaden their emphasis
from applications programming to the database design on which the applications
are based. This is why we devote so much attention to good design techniques,
the blending of basic systems analysis with careful E-R modeling, and compre-
hensive examples of real database design.

Database Systems is also up to date in specific topic coverage. In addition to
database administration, Part 3 covers four other advanced, current database
topics: transaction management, distributed databases, object orientation and
the extended relational database, and client/server computing.

Combine Depth and Readability

This book gives careful, detailed coverage of real-world design problems. At the
same time, unlike its many competitors, it is readable. We believe that even
complex ideas can be more easily digested when explained in a conversational
style, seasoned with many examples and illustrations. We are confident that our
book offers readable, yet detailed and useable coverage.

It also provides carefully thought-out, flexible preview and review summaries
highlighting the main points of each chapter. Some chapters require and therefore
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receive more summary detail than others. For example, the applied design chap-
ters (7 and 8) include a complete map of the procedures being used in the design,
ensuring that readers understand the design details within the bigger picture.
To aid students in review, the book also includes a detailed glossary that
frequently illustrates definitions with simple examples.
The following table summarizes the contents of Database Systems, from con-
cepts and design to current practice, to a final look back at older database models

(Part 4):

Part 1 Concepts and Design

the relational database Chapter 1  File Systems and Databases

model: basic concepts Chapter 2 The Relational Database model

and components Chapter 3 An Introduction to Structured Query
L Language (SQL)

database design: [ Chapter 4  Entity Relationship (E-R) Modeling

concepts and Chapter 5 Normalization of Database Tables

procedures L Chapter 6  Database Design

Part 2 Practical Guide to Database Design and Implementation

r Chapter 7 The University Lab: Conceptual
Design
Chapter 8 The University Lab: Conceptual
Design Verification, Logical Design,
L and Implementation

implementing the
database design
concepts: a case

Part 3 Advanced Database Topics

[ Chapter 9  Transaction Management and
complex database Concurrency Control
environments Chapter 10 Distributed Database Management
- Systems
new developments, [ Chapter 11 Object-Oriented Databases
and managing the Chapter 12 Client/Server Systems
database | Chapter 13 Database Administration

Part 4 Older Database Models

Chapter 14 The Hierarchical Database Model
Chapter 15 The Network Database Model
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to add new material, to reorganize and rephrase some existing material to make
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Although Frank's title was “publisher” in the Wadsworth empire, we know him
to be one of the finest editors in the business. Truth compels us to admit that
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Producing the material for a second edition is a scary thing. After all, without
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