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A
Preface
Background

The database is how the underlying framework of the information system and has fundamentally changed the
way many companies and individuals work. The developments in this technology over the past few years
have produced database systems that are more powerful and more intuitive to use, and users are creating
databases and applications without the necessary knowledge to produce an effective and efficient system.
Looking at the literature, we found many excellent books that examine a part of the database development
life-cycle. However, we found very few that covered analysis, design, and implementation and described the
development process in a simple-to-understand way that could be used by both technical and non-technical
readers.

Our original concept therefore was to provide a book primarily for the business community that explained as
clearly as possible how to analyze, design, and implement a database. This would cover both simple
databases consisting of afew tables and large databases containing tens to hundreds of tables. During the
initial reviewsthat we carried out, it became clear that the book would aso be useful for the academic
community and provide avery simple and clear presentation of a database design methodology that would
complement a more extensive recommended textbook, such as our own book Database Systems.

The methodology we present in this book for relational Database Management Systems (DBMSs) &€” the
predominant system for business applications at present &€ has been tried and tested over the yearsin both
industrial and academic environments. The methodology is divided into two phases:

alogical database design phase, in which we develop a model of what wed€™re trying to represent while
ignoring implementation details;

aphysical database design phase, in which we decide how we&€™re going to realize the implementation in
the target DBM S, such as Access, Paradox, Oracle, Informix, or SQL Server.

We present each phase as a series of simple-to-follow steps. For the inexperienced designer, we expect that
the steps will be followed in the order described, and guidelines are provided throughout to help with this
process. For the experienced designer, the methodol ogy can be less prescriptive, acting more as a framework
or checklist.

Helping to understand database design

To help you use the methodol ogy and understand the important issues, we provide a comprehensive worked
example that isintegrated through the book based on avideo rental company called StayHome. To reinforce
the methodology we work through a second case study in Chapters 18 and 19 based on a veterinary clinic
called Perfect Pets.

To help you further, we have included additional database solutionsin Appendix D (with corresponding SQL
scripts included on the accompanying CD-ROM). Each solution has a small introduction, which you may
liketo read and then try to produce the database design yourself before looking at our sample solution.

Common data models

Aswell as providing you with additional experience of designing databases, Appendix D also provides you



with many common data models that you may find useful. In fact, it has been estimated that one-third of a
datamodel consists of common constructs that are applicable to most companies and the remaining two-
thirds are either industry-specific or company-specific. Thus, most database design work consists of re-
creating constructs that have already been produced many times before in other companies. The models
featured may not represent your company exactly, but they may provide a starting point from which you can
develop a more suitable model that matches your company&€E™ s specific requirements. Some of the models
we provide cover the following common business areas:

Customer order entry

Inventory control

Asset management

Project management

Course management

Human resource management
Payroll management.

UML (Unified Modeling Language)

Increasingly, companies are standardizing the way in which they model data by selecting a particular
approach to data modeling and using it throughout their database development projects. A popular high-level
datamodel used in logical database design, and the one we use in this book, is based on the concepts of the
Entity-Relationship (ER) model. Currently there is no standard notation for an ER model. Most books that
cover database design for relational DBM Ss tend to use one of two conventional notations:

Chen&E™ s notation, consisting of rectangles representing entities and diamonds representing rel ationships,
with lines linking the rectangles and diamonds;

Crow&E™s Feet notation, again consisting of rectangles representing entities and lines between entities
representing relationships, with a crow&€™s foot at the end of aline representing a one-to-many
relationship.

Both notations are well supported by current CASE tools. However, they can be quite cumbersome to use
and abit difficult to explain. In this book, we instead use the class diagram notation from the latest object-
oriented modeling language called UML (Unified Modeling Language). UML is a hotation that combines
elements from the three major strands of object-oriented design: Rumbaugh&€™s OMT modeling,
Booch&€E™s Object-Oriented Analysis and Design, and Jacobson&€™s Objectory. It is anticipated that UML
will become a standard, and the Object Management Group (OMG) has adopted UML as the standard
notation for object methods.

We believe you will find this notation easier to understand and use. To help, we provide an evaluation copy
of the Rational Rose visual modeling tool on the accompanying CD-ROM. Thistool supports UML and will
allow you to create your ER diagrams.

Showing how to implement a design

We believeit isimportant to show you how to convert a database design into a physical implementation. In



this book, we show how to implement the first case study (the video rental company called StayHome) in the
Microsoft Access 97 DBMS. In contrast, we show how to implement the database design for the second case
study (the veterinary clinic called Perfect Pets) in the Oracle 8 DBMS.

Who should read this book?
Who should read this book? We have tried to write this book in a salf-

contained way. The exception to thisis physical database design, where you need to have a good
understanding of how the target DBM S operates. Our intended audience is anyone who needsto develop a
database, including but not limited to the following:

information modelers and database designers;,

database application designers and implementers,

database practitioners;

data and database administrators;

Information Systems, Business I T, and Computing Science professors specializing in database design;
database students, both undergraduate, advanced undergraduate, and graduate;

anyone wishing to design and devel op a database application.

Structure of this book

We have divided the book into five parts and a set of four appendices:

Part 1 4" Background. We provide an introduction to DBMSs and the relational model in Chapters 1 and 2.
We also provide an overview of the database application lifecycle in Chapter 3.

Part 2 &€” Database analysis and design techniques. We discuss techniques for database analysisin Chapter 4
and show how to use some of these techniques to analyze the requirements for the video rental company
StayHome. We show how to draw Entity-Relationship (ER) diagrams using UML in Chapter 5 and how to
apply the rules of normalization in Chapter 6. ER models and normalization are important techniques that are
used in the methodology we describe in Part 3.

Part 3 &€” Logica database design methodology. We describe a step-by-step approach for logical database
design. In Step 1, we create alocal logical data model for each view of the company. In Step 2, we map each
model to a set of database tables, and in Step 3 we merge the local data models together to provide a global
model of the company.

Part 4 &€” Physical database design methodology. We describe a step-by-step approach for physical database
design. In Step 4, we design a set of base tables for the target DBMS. In Step 5, we choose file organizations
and indexes. In Step 6, we consider the introduction of controlled redundancy to achieve improved
performance. In Step 7, we design the security measures that will protect the data from unauthorized access.
Finally, in Step 8 we monitor and tune the operational system. As wea€™ve just mentioned, we show you
how to implement the design for the StayHome database application in Microsoft Access 97.

Part 5 &” Second worked example. In Chapters 18 and 19, we work through a second case study for the



veterinary clinic Perfect Pets. We show you how to implement the design for the Perfect Pets database
applicationin Oracle 8.

Appendices. Appendix A examines the two main alternative ER notations. Chen&€™ s notation and the
Crow&E™s Feet notation. Appendix B provides a summary of the methodology as a quick reference guide.
Appendix C provides some background information on file organization and storage structures that may help
you understand some aspects of the physical database design methodology presented in Part 3. Appendix D
provides a set of 15 common data models.

To make the book as readabl e as possible, we have adopted the following style and structure:
A set of objectives for each chapter, clearly highlighted at the start of the chapter.

A summary at the end of each chapter covering the main points introduc...

Users Review
From reader reviews:
Willie Davis:

In other case, little people like to read book Database Solutions: A step-by-step guide to building databases.
Y ou can choose the best book if you appreciate reading a book. Given that we know about how isimportant
any book Database Solutions: A step-by-step guide to building databases. Y ou can add knowledge and of
course you can around the world by just abook. Absolutely right, mainly because from book you can learn
everything! From your country until finally foreign or abroad you may be known. About simple point until
wonderful thing you are able to know that. In this era, we are able to open a book or searching by internet
product. It is called e-book. Y ou may use it when you feel bored to go to the library. Let's learn.

Jeffrey Smith:

The book Database Solutions: A step-by-step guide to building databases can give more knowledge and
information about everything you want. Why must we leave the good thing like a book Database Solutions:
A step-by-step guide to building databases? Wide variety you have a different opinion about e-book. But one
aim that will book can give many datafor us. It is absolutely correct. Right now, try to closer with the book.
Knowledge or facts that you take for that, you could give for each other; you could share all of these. Book
Database Solutions: A step-by-step guide to building databases has simple shape but you know: it has great
and large function for you. Y ou can search the enormous world by open and read aguide. So it isvery
wonderful.

Michad Stanford:

This book untitled Database Solutions: A step-by-step guide to building databases to be one of several books
in which best seller in this year, honestly, that is because when you read this e-book you can get alot of
benefit init. You will easily to buy this book in the book retail store or you can order it viaonline. The
publisher of the book sells the e-book too. It makes you quicker to read this book, since you can read this
book in your Smartphone. So there is no reason for your requirements to past this book from your list.



Henry Jones:

Isit anyone who having spare time subsequently spend it whole day through watching television programs or
just laying on the bed? Do you need something totally new? This Database Solutions: A step-by-step guide
to building databases can be the respond to, oh how comes? A fresh book you know. Y ou are and so out of
date, spending your spare time by reading in this new erais common not a geek activity. So what these
ebooks have than the others?
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