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Introduction

It has been estimated that more than 80 percent of all computer programming is database-
related. This is certainly easy to believe. After all, a database can be a powerful tool for
doing exactly what computer programs do best: store, manipulate, and display data.

Even many programs that seem at first glance to have little to do with traditional
business-oriented data use databases to make processing easier. In fact, looking back on
more than 20 years of software development experience, I'm hard pressed to think of a
single non-trivial application that I've worked on that didn't use some kind of database.

Not only do databases play a role in many applications, but they also often play a critical
role. If the data is not properly stored, it may become corrupted and the program will be
unable to use it meaningfully. If the data is not properly organized, the program may be
unable to find what it needs in a reasonable amount of time.

Unless the database stores its data safely and effectively, the application will be useless
no matter how well-designed the rest of the system may be. The database is like the
foundation of a building: without a strong foundation, even the best crafted building will
fail, sometimes spectacularly (the Leaning Tower of Pisa notwithstanding).

With such a large majority of applications relying so heavily on databases, you would
expect everyone involved with application development to have a solid, formal foundation
in database design and construction. Everyone including database designers, application
architects, programmers, database administrators, and project managers should ideally
understand what makes a good database design. Even an application's key customers and
users could benefit from understanding how databases work.

Sadly that is usually not the case. Many IT professionals have learned what they know
about databases through rumor, trial-and-error, and painful experience. Over the years,
some develop an intuitive feel for what makes a good database design but they may still
not understand the reasons why a design is good or bad, and they may leave behind a trail
of rickety, poorly constructed programs built on shaky database foundations.

‘This book provides the tools you need to design a database. It explains how to determine
what should go in a database and how a database should be organized to ensure data
integrity and a level of perfc ce. It explains ques for designing a
database that is strong enough to store data safely and consistently, flexible enough to
allow the application to retrieve the data it needs quickly and reliably, and adaptable
enough to accommodate a realistic amount of change.

With the ideas and techniques described in this book. you will be able to build a strong
foundation for database applications.

Who This Book Is For

This book is intended for IT professionals and students who want to learn how to design,
analyze, and understand databases. The material will benefit those who want a better high-
level understanding of databases such as proposal managers, architects, project managers,
and even customers. The material will also benefit those who will actually design, build,
and work with databases such as database designers, database administrators, and pro-
grammers. In many projects, these roles overlap so the same person may be responsible
for working on the proposal. managing part of the project, and designing and creating the
database.

This book is aimed at IT professionals and students of all experience levels. It does not
assume that you have any previous experience with databases or programs that use them.
It doesn't even assume that you have experience with computers. All you really need is a
willingness and desire to learn.

What This Book Covers

This book explains database design. It tells how to plan a database's structure so the
database will be robust, resistant to errors, and flexible enough to accommodate a reason-
able amount of future change. It explains how to discover database requirements, build
data models to study data needs, and refine those models to improve the database's
effectiveness.

‘The book solidifies these concepts by working through a detailed example that designs
a realistic database. Later chapters explain how to actually build databases using two
common database products: Access 2007 and MySQL.

‘The book finishes by describing some of the topics you need to understand to keep a
database running effectively such as database maintenance and security:

What You Need to Use This Book

‘This book explains database design. It tells how to determine what should go in a database
and how the database should be structured to give the best results.

This book does not focus on actually creating the database. The details of database
construction are ditferent for different database tools so, to remain as generally useful as
possible, this book doesn't concentrate on any particular database system. You can apply
the techniques described here equally to whatever database tool you use, whether it's
Access, SQL Server, Oracle, MySQL, or some other database product
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Introduction

Ithas been estimated that more than 80 percent of all computer programming is database-
related. This is certainly easy to believe. After all, a database can be a powerful tool for
doing exactly what computer programs do best: store, manipulate, and display data.

Even many programs that seem at first glance to have little to do with traditional
business-oriented data use databases to make processing easier. In fact, looking back on
more than 20 years of software development experience, I'm hard pressed to think of a
single non-trivial application that I've worked on that didn’t use some kind of database.

Not only do databases play a role in many applications, but they also often play a critical
role. If the data is not properly stored, it may become corrupted and the program will be
unable to use it meaningfully. If the data is not properly organized, the program may be
unable to find what it needs in a reasonable amount of time.

Unless the database stores its data safely and effectively, the application will be useless
no matter how well-designed the rest of the system may be. The database is like the
foundation of a building: without a strong foundation, even the best crafted building will
fail, sometimes spectacularly (the Leaning Tower of Pisa notwithstanding).

With such a large majority of applications relying so heavily on databases, you would
expect everyone involved with application development to have a solid, formal foundation
in database design and construction. Everyone including database designers, application
architects, programmers, database administrators, and project managers should ideally
understand what makes a good database design. Even an application’s key customers and
users could benefit from understanding how databases work.

Sadly that is usually not the case. Many IT professionals have learned what they know
about databases through rumor, trial-and-error, and painful experience. Over the years,
some develop an intuitive feel for what makes a good database design but they may still
not understand the reasons why a design is good or bad, and they may leave behind a trail
of rickety, poorly constructed programs built on shaky database foundations.

‘This book provides the tools you need to design a database. It explains how to determine
what should go in a database and how a database should be organized to ensure data
integrity and a level of p It explains iques for designing a
database that is strong enough to store data safely and consistently, flexible enough to
allow the application to retrieve the data it needs quickly and reliably, and adaptable
enough to accommodate a realistic amount of change.

With the ideas and techniques described in this book, you will be able to build a strong.
foundation for database applications.

Who This Book Is For

This book is intended for IT professionals and students who want to learn how to design,
analyze, and understand databases. The material will benefit those who want a better high-
level understanding of databases such as proposal managers, architects, project managers,
and even customers. The material will also benefit those who will actually design, build,
and work with databases such as database designers, database administrators, and pro-
grammers. In many projects, these roles overlap so the same person may be responsible
for working on the proposal, managing part of the project, and designing and creating the
database.

‘This book is aimed at IT professionals and students of all experience levels. It does not
assume that you have any previous experience with databases or programs that use them.
It doesn't even assume that you have experience with computers. All you really need is a
willingness and desire to learn.

What This Book Covers

‘This book explains database design. It tells how to plan a database’s structure so the
database will be robust, resistant to errors, and flexible enough to accommodate a reason-
able amount of future change. It explains how to discover database requirements, build
data models to study data needs, and refine those models to improve the database's
effectiveness.

‘The book solidifies these concepts by working through a detailed example that designs
a realistic database. Later chapters explain how to actually build databases using two
common database products: Access 2007 and MySQL.

‘The book finishes by describing some of the topics you need to understand to keep a
database running effectively such as database maintenance and security.

What You Need to Use This Book

‘This book explains database design. It tells how to determine what should go in a database
and how the database should be structured to give the best results.

‘This book does not focus on actually creating the database. The details of database
construction are different for different database tools so, to remain as generally useful as
possible, this book doesn't concentrate on any particular database system. You can apply
the techniques described here equally to whatever database tool you use, whether it's
Access, SQL Server, Oracle, MySQL, or some other database product.
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Introduction

It has been estimated that more than 80 percent of all computer programming s database-
related. This is certainly easy to believe. After all, a database can be a powerful tool for
doing exactly what computer programs do best: store, manipulate, and display data.

Even many programs that seem at first glance to have little to do with traditional
business-oriented data use databases to make processing easier. In fact, looking back on
more than 20 years of software development experience, I'm hard pressed to think of a
single non-trivial application that I've worked on that didn't use some kind of database.

Not only do databases play a role in many applications, but they also often play a critical
role. If the data is not properly stored, it may become corrupted and the program will be
unable to use it meaningfully. If the data is not properly organized, the program may be
unable to find what it needs in a reasonable amount of time.

Unless the database stores its data safely and effectively, the application will be useless
no matter how well-designed the rest of the system may be. The database is like the
foundation of a building: without a strong foundation, even the best crafted building will
fail, sometimes spectacularly (the Leaning Tower of Pisa notwithstanding).

With such a large majority of applications relying so heavily on databases, you would
expect everyone involved with application development to have a solid, formal foundation
in database design and construction. Everyone including database designers, application
architects, programmers, database administrators, and project managers should ideally
understand what makes a good database design. Even an application’s key customers and
users could benefit from understanding how databases work.

Sadly that is usually not the case. Many IT professionals have learned what they know
about databases through rumor, trial-and-error, and painful experience. Over the years,
some develop an intuitive feel for what makes a good database design but they may still
not understand the reasons why a design is good or bad, and they may leave behind a trail
of rickety, poorly constructed programs built on shaky database foundations.

‘This book provides the tools you need to design a database. It explains how to determine
what should go in a database and how a database should be organized to ensure data
integrity and a level of p ce. It e iques for designing a
database that is strong enough to store data safely and consistently, flexible enough to
allow the application to retrieve the data it needs quickly and reliably, and adaptable
enough to accommodate a realistic amount of change.

With the ideas and techniques described in this book, you will be able to build a strong
foundation for database applications.
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and work with databases such as database designers, databa frators, and pro-
grammers, In many projects, these roles overlap so the same person may be responsible
for working on the proposal, managing part of the project, and designing and creating the
database.

This book is aimed at IT professionals and students of all experience levels. It does not
assume that you have any previous experience with databases or programs that use them.
It doesn't even assume that you have experience with computers. All you really need is a
willingness and desire to learn.

What This Book Covers

This book explains database design. It tells how to plan a database's structure so the
database will be robust, resistant to errors, and flexible enough to accommodate a reason-
able amount of future change. It explains how to discover database requirements, build
data models to study data needs, and refine those models to improve the database's
effectiveness.

‘The book solidifies these concepts by working through a detailed example that designs
a realistic database. Later chapters explain how to actually build databases using two
common database products: Access 2007 and MySQL.

‘The book finishes by describing some of the topics you need to understand to keep a
database running effectively such as database maintenance and security.

What You Need to Use This Book

This book explains database design. It tells how to determine what should go in a database
and how the database should be structured to give the best results.

This book does not focus on actually creating the database. The details of database
construction are ditferent for different database tools so, to remain as generally useful as
possible, this book doesn't concentrate on any particular database system. You can apply
the techniques described here equally to whatever database tool you use, whether it
Access, SQL Server, Oracle, MySQL, or some other database product.
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Introduction

It has been estimated that more than 80 percent of all computer programming is database-
related. This is certainly easy to believe. After all, a database can be a powerful tool for
doing exactly what computer programs do best: store, manipulate, and display data.

Even many programs that seem at first glance to have little to do with traditional
business-oriented data use databases to make processing easier. In fact, looking back on
more than 20 years of software development experience, I'm hard pressed to think of a
single non-trivial application that I've worked on that didn't use some kind of database.

Not only do databases play a role in many applications, but they also often play a critical
role. If the data is not properly stored, it may become corrupted and the program will be
unable to use it meaningfully. If the data is not properly organized, the program may be
unable to find what it needs in a reasonable amount of time.

Unless the database stores its data safely and effectively, the application will be useless
no matter how well-designed the rest of the system may be. The database is like the
foundation of a building: without a strong foundation, even the best crafted building will
fail, sometimes spectacularly (the Leaning Tower of Pisa notwithstanding).

With such a large majority of applications relying so heavily on databases, you would
expect everyone involved with application development to have a solid, formal foundation
in database design and construction. Everyone including database designers, application
architects, programmers, database administrators, and project managers should ideally
understand what makes a good database design. Even an application'’s key customers and
users could benefit from understanding how databases work.

Sadly that is usually not the case. Many IT professionals have learned what they know
about databases through rumor, trial-and-error, and painful experience. Over the years,
some develop an intuitive feel for what makes a good database design but they may still
not understand the reasons why a design is good or bad, and they may leave behind a trail
of rickety, poorly constructed programs built on shaky database foundations.

“This book provides the tools you need to design a database. It explains how to determine
what should go in a database and how a database should be organized to ensure data
integrity and a level of p ce. It explains techniques for designing a
database that is strong enough to store data safely and consistently, flexible enough to
allow the application to retrieve the data it needs quickly and reliably, and adaptable
enough to accommodate a realistic amount of change.

With the ideas and techniques described in this book, you will be able to build a strong
foundation for database applications.

This book is intended for IT professionals and students whd
analyze, and understand databases. The material will benefit §t to learn how to
level understanding of databases such as proposal managers, a\yho want a better high-
and even customers. The material wil aso benefit those who W project managers,
and work with databases such as database designers, database adi ign, b
grammers. In many projects, these roles overlap so the same person may onsible
for working on the proposal, managing part of the project, and designing and creating the
database.

This book is aimed at IT professionals and students of all experience levels. It does not
assume that you have any previous experience with databases or programs that use them.
It doesn't even assume that you have experience with computers. All you really need is a
willingness and desire to learn.

What This Book Covers

‘This book explains database design. It tells how to plan a database’s structure so the
database will be robust, resistant to errors, and flexible enough to accommodate a reason-
able amount of future change. It explains how to discover database requirements, build
data models to study data needs, and refine those models to improve the database’s
effectiveness.

‘The book solidifies these concepts by working through a detailed example that designs
a realistic database. Later chapters explain how to actually build databases using two
common database products: Access 2007 and MySQL.

‘The book finishes by describing some of the topics you need to understand to keep a
database running effectively such as database maintenance and security.

What You Need to Use This Book

‘This book explains database design. It tells how to determine what should go in a database
and how the database should be structured to give the best results.

‘This book does not focus on actually creating the database. The details of database
construction are different for different database tools so, to remain as generally useful as
possible, this book doesn't concentrate on any particular database system. You can apply
the techniques described here equally to whatever database tool you use, whether it's
Access, SQL Server, Oracle, MySQL, or some other database product.
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Introduction

It has been estimated that more than 80 percent of all computer programming is database-
related. This is certainly easy to believe. After all, a database can be a powerful tool for
doing exactly what computer programs do best: store, manipulate, and display data.

Even many programs that seem at first glance to have little to do with traditional
business-oriented data use databases to make processing easier. In fact, looking back on
more than 20 years of software development experience, I'm hard pressed to think of a
single non-trivial application that I've workes
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fail, sometimes spectacularly i
With such a large majority Copy

architects, programmers, databa: ould ideally
understand what makes a good databators, and project managers Pustomers and
users could benefit from understandingw Even an application's

Sadly that is usually not the case. Many I v arned what they know
about databases through rumor, trial-and-error, and painful experience. Over the years,
some develop an intuitive feel for what makes a good database design but they may still
not understand the reasons why a design is good or bad, and they may leave behind a trail
of rickety, poorly constructed programs built on shaky database foundations.

‘This book provides the tools you need to design a database. It explains how to determine
what should go in a database and how a database should be organized to ensure data
integrity and a level of p It explains ques for designing a
database that is strong enough to store data safely and consistently, flexible enough to
allow the application to retrieve the data it needs quickly and reliably, and adaptable
enough to accommodate a realistic amount of change.

With the ideas and techniques described in this book. you will be able to build a strong
foundation for database applications.

Who This Book Is For

This book is intended for IT professionals and students who want to learn how to design,
analyze, and understand databases. The material will benefit those who want a better high-
level understanding of databases such as proposal managers, architects, project managers,
and even customers. The material will also benefit those who will actually design, build,
and work with databases such as database designers, database administrators, and pro-
grammers. In many projects, these roles overlap so the same person may be responsible
for working on the proposal. managing part of the project, and designing and creating the
database.

‘This book is aimed at IT professionals and students of all experience levels. It does not
assume that you have any previous experience with databases or programs that use them.
It doesn't even assume that you have experience with computers. All you really need is a
willingness and desire to learn.

What This Book Covers

‘This book explains database design. It tells how to plan a database’s structure so the
database will be robust, resistant to errors, and flexible enough to accommodate a reason-
able amount of future change. It explains how to discover database requirements, build
data models to study data needs, and refine those models to improve the database's
effectiveness.

‘The book solidifies these concepts by working through a detailed example that designs
a realistic database. Later chapters explain how to actually build databases using two
common database products: Access 2007 and MySQL.

The book finishes by describing some of the topics you need to understand to keep a
database running effectively such as database maintenance and security:

What You Need to Use This Book

This book explains database design. It tells how to determine what should go in a database
and how the database should be structured to give the best results.

This book does not focus on actually creating the database. The details of database
construction are ditferent for different database tools so, to remain as generally useful as
possible, this book doesn't concentrate on any particular database system. You can apply
the techniques described here equally to whatever database tool you use, whether it
Access, SQL Server, Oracle, MySQL, or some other database product.
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Introduction

It has been estimated that more than 80 percent of all computer programming is database-
related. This is certainly easy to believe. After all, a database can be a powerful tool for
doing exactly what computer programs do best: store, manipulate, and display data.

Even many programs that seem at first glance to have little to do with traditional
business-oriented data use databases to make processing easier. In fact, looking back on
more than 20 years of software development experience, I'm hard pressed to think of a
single non-trivial application that I've worked on that didn't use some kind of database.

Not only do databases play a role in many applications, but they also often play a critical
role. If the data is not properly stored, it may become corrupted and the program will be
unable to use it meaningfully. If the data is not properly organized, the program may be
unable to find what it needs in a reasonable amount of time.

Unless the database stores its data safely and effectively, the application will be uscless
no matter how well-designed the rest of the system may be. The database is like the
foundation of a building: without a strong foundation, even the best crafted building will
fail, sometimes spectacularly (the Leaning Tower of Pisa notwithstanding).

With such a large majority of applications relying so heavily on databases, you would
expect everyone involved with application development to have a solid, formal foundation
in database design and construction. Everyone including database designers, application
architects, programmers, database administrators, and project managers should ideally
understand what makes a good database design. Even an application’s key customers and
users could benefit from understanding how databases work.

Sadly that is usually not the case. Many IT professionals have learned what they know
about databases through rumor, trial-and-error, and painful experience. Over the years,
some develop an intuitive feel for what makes a good database design but they may still
not understand the reasons why a design is good or bad, and they may leave behind a trail
of rickety, poorly constructed programs built on shaky database foundations.

“This book provides the tools you need to design a database. It explains how to determine
what should go in a database and how a database should be organized to ensure data
integrity and a level of perf It explains ques for designing a
database that is strong enough to store data safely and consistently, flexible enough to
allow the application to retrieve the data it needs quickly and reliably, and adaptable
enough to accommodate a realistic amount of change.

With the ideas and techniques described in this book, you will be able to build a strong
foundation for database applications.

Who This Book Is For

This book is intended for IT professionals and students who want to learn how to design,
analyze, and understand databases. The material will benefit those who want a better high-
level understanding of databases such as proposal managers, architects, project managers,
and even customers. The material will also benefit those who will actually design, build,
and work with databases such as database designers, database administrators, and pro-
grammers. In many projects, these roles overlap so the same person may be responsible
for working on the proposal, managing part of the project, and designing and creating the
database,

This book is aimed at IT professionals and students of all experience levels. It does not
assume that you have any previous experience with databases or programs that use them.
It doesn't even assume that you have experience with computers. All you really need is a
willingness and desire to learn.

What This Book Covers

‘This book explains database design. It tells how to plan a database’s structure so the
database will be robust, resistant to errors, and flexible enough to accommodate a reason-
able amount of future change. It explains how to discover database requirements, build
data models to study data needs, and refine those models to improve the database’s
effectiveness.

The book solidifies these concepts by working through a detailed example that designs
a realistic database. Later chapters explain how to actually build databases using two
common database products: Access 2007 and MySQL.

‘The book finishes by describing some of the topics you need to understand to keep a
database running effectively such as database maintenance and security.

What You Need to Use This Book

This book explains database design. It tells how to determine what should go in a database
and how the database should be structured to give the best results.

This book does not focus on actually creating the database. The details of database
construction are different for different database tools 5o, to remain as generally useful as
possible, this book doesn't concentrate on any particular database system. You can apply
the techniques described here equally to whatever database tool you use, whether it
Access, SQL Server, Oracle, MySQL, or some other database product.
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