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Preface v

Preface

Goals and Philosophy

Working with business information systems is exciting. You get to work with peo-
ple to find ways to improve their jobs. You get to use your creativity to build new
applications. You often work on teams to share ideas and techniques. In the end,
you get to see an application that you built help companies and people. Database
management systems are key components in almost every business application.
They organize and store the data so it can be retrieved and analyzed.

The goal of this text is straightforward: At the end of the text students should be
able to evaluate a business situation and build a database application.

Building an application requires four basic steps. The book is organized by
these four steps: (1) Database Design, (2) SQL Queries, (3) Application forms and
reports, and (4) Database administration.

The first two steps (design and SQL) are standard for almost every database
management system. Normalization shows how to carefully design databases to
gain the strengths of the database approach. SQL is a standard query language that
is used for virtually every step of application development. These two topics must
be covered carefully and thoroughly, particularly because they are both difficult
topics for students.

The concepts of forms and reports are relatively standard, but every database
system has different tools to build applications. Similarly, database administrators
perform relatively standard tasks at every company, but the tools are different for
every system. The main textbook explains the basic tasks in neutral terms that ap-
ply to every database management system.

Workbooks

Students need to do more than learn the basic concepts and theory. They need
to actually build an application. A database management system (DBMS) is a
complex tool with thousands of options and individual quirks. The accompany-
ing workbooks are designed to show students how to build and application using
a particular DBMS. The workbooks follow the main text chapters but focus on
creating an application for a specific company.

The first step in using the Workbooks is to choose a DBMS. Be sure all of
the components of the DBMS are available and installed. In particular, Oracle
requires several components and Microsoft SQL Server needs Visual Studio. A
nice feature of the Workbooks is that they all use the same case. So students can
learn one DBMS and then later use a different workbook to learn the details of a
new DBMS.

Learning Assessment

Learning assessment is important to students as well as faculty and employers.
Students need to determine what aspects they are strong in and which ones need
additional work. Students need to understand that if they can successfully learn
this material, they will have acquired several skills that will get them jobs and
help them contribute to businesses by being able to quickly build and maintain
business applications.

Learning assessment in this book is straightforward: At the end of the book,
students should be able to analyze a business situation and develop a database
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application. The complexity of the application and tools used will depend on the
specific class and the background of the students. Students should develop a term-
project as part of a course. Several sample projects are included as a separate proj-
ect book and several more are in the workbooks. The project provides an excellent
opportunity to assess overall learning. The final project can be evaluated in terms
of (1) correctly meeting the business needs, (2) an efficient database structure, and
(3) usability.

It is also useful to assess individual skills independently—particularly if groups
are used to create the final project. In this case, assessment consists of individual
exams for (1) database design and normalization, (2) SQL and creating queries
from business questions, and (3) selected topics including database programming,
security, data mining, and distributed systems.

Organization

The organization of the text
follows the basic steps of ap-
plication development: de- | part 1: Systems Design

Chapter 1: Introduction

sign, queries, applications, Chapter 2: Database Design
administration, and advanced Appendix: Database Design System

topics. Some instructors Chapter 3: Data Normalization

might prefer to teach queries Appendix: Formal Definitions of Normalization

before database design, so _
the initial chapters are written | Part2: Queries ,
with that ﬂex1b111ty Chapter 4: Data Queries

. . . Appendix: SQL Syntax
The introduction explains Chapter 5: Advanced Queries and Subqueries
the importance of databases

. Appendix: Introduction to Programmin
and relates database applica- PP 9 9

tions to topics the students | part 3: Applications

have likely seen in other Chapter 6: Forms and Reports

classes. Chapter 7: Database Integrity and Transactions
The section on database Chapter 8: Applications

design has two chapters: Chapter 9: Data Warehouses and Data Mining

Chapter 2 on general de-
sign  techniques  (systems Part 4: Database Administration and New Systems

Chapter 10: Database Administration
Chapter 11: Distributed Databases
Chapter 12: Physical Data Storage
Chapter 13: Non-Relational Databases

techniques, diagramming,
and control) and Chapter 3,
which details data normaliza-
tion. Chapter 2 leans towards
an object and graphical ap-
proach, while Chapter 3 emphasizes normalization rules. The objective is to cover
design early in the term so that students can get started on their end-of-term proj-
ects. Students should use the online Database Design system to work on exercises
for both chapters to obtain feedback.

Queries are covered in two chapters. Chapter 4 introduces queries and focuses
on the fundamentals of converting business questions to SQL queries. Chapter 5
discusses more complex queries. including subqueries and outer joins.

Part 3 describes the development of database applications, beginning with the
essentials of building forms and reports in Chapter 6. Chapter 7 examines the
common problems created in a multiuser environment. It explains the techniques
used to handle data integrity and transactions. Chapter 8 shows how to put ev-
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erything together to build a complete application, including navigation and help
files. Chapter 9 explains why analytical processing requires a different database
configuration than transaction processing. It covers the main tools for analysis and
data mining in a nonstatistical context.

Part 4 examines various topics in database administration and new tools. Chap-
ter 10 examines management issues emphasizing planning, implementation, per-
formance, and security. It explains the major tasks and controls needed by an
administrator. Chapter 11 investigates the growing importance of providing dis-
tributed access to databases. It examines the impact of various network configura-
tions. Chapter 12 leans toward computer science when it looks at how the DBMS
physically stores data. The last two chapters can be difficult to cover in a single-
term course, but are presented at an introductory level. Chapter 13 is new with the
sixth edition and introduces contemporary non-relational databases typically used
for high-scalability, massively parallel Web-based tasks. The design, queries, and
tradeoffs are illustrated with the Cassandra DBMS.

Additionally, four chapters have appendixes that discuss programming con-
cepts that are more technical. The appendix to Chapter 2 describes the online data-
base design system that is available to instructors and students. It provides imme-
diate feedback on database designs, making it easier for students to understand the
problems and explore different designs. The appendix to Chapter 3 presents the
formal definitions of normalization. They are provided for instructors and students
who want to see the more formal set-theory definitions. The appendix to Chapter
4 is a convenient list of the primary SQL statements. The appendix to Chapter 5
provides an introduction to programming. It is designed as a summary or simple
reminder notes.

Pedagogy

The educational goal of the text is straightforward and emphasized in every chap-
ter: By the end of the text, students should be able to build business applications
using a DBMS. Throughout the text, many examples are used to apply and illus-
trate the concepts. The Web site also provides several databases so students can
work with data, queries, forms, and applications. Students should be encouraged
to apply the knowledge from each chapter by solving the exercises and working
on their final projects.

Each chapter contains several sections to assist in understanding the material
and in applying it to the design and creation of business applications:

* What You Will Learn in This Chapter. A list of questions that are an-

swered within the chapter. Each question is echoed at the start of a section.

* A Developer’s View. A student’s perspective of the chapter contents.
* Chapter Summary. A brief review of the chapter topics.

* A Developer’s View. A short summary of how the material in the chapter
applies to building applications.

* Getting Started. A short statement of the main goal of the chapter focused
on how the chapter contributes to designing and building applications.

» Key Words. A list of words introduced in the chapter. A full glossary is pro-
vided at the end of the text.
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* Additional Reading. References for more detailed investigation of the
topics.

* Website References. Some sites provide detailed information on the topic.
Some are newsgroups where developers share questions and tips.

* Review Questions. Designed as a study guide for the exams, with a focus on
the major topics within the chapter.

» Exercises. Problems that apply the concepts presented in the chapter. Most
require the use of a DBMS.

* Projects. Several longer projects are available in a separate online docu-
ment. They are suitable for an end-of-term project.

* Workbooks. Each workbook outlines the steps to build an application using
a specific DBMS. Each workbook chapter illustrates tasks that match the
discussion in the textbook. The workbook also provides exercises to build
six other databases for different companies.

» Sample Databases. Three sample databases are provided to illustrate the
concepts. Sally’s Pet Store illustrates a database in the early design stag-
es, whereas Rolling Thunder Bicycles presents a more finished application,
complete with realistic data. Corner Med is a database for a neighborhood
medical facility that tracks patient and physician interactions. Exercises for
all three databases are provided in the chapters. The sample databases can be
installed in several DBMS formats.

Features of the Text

1.  Focus on modern business application development.

* Database design explained in terms of business modeling.

* Application hands-on emphasis with many examples and exercises.
* Emphasis on modern graphical user interface applications.

* Chapters on database programming and application development.

* Introduction to data mining.

* Some answers to exercises are provided to students through the online sys-
tem. The exercises with answers are highlighted in the text with a check
mark icon. Sometimes students need to see a solved problem.

2. Hot topics.

* Description and use of the unified modeling language (UML) for modeling
and system diagrams.

* In-depth discussion of security topics in a database environment.
* Development of databases for the Internet and intranets.

* Emphasis on SQL 92, with an introduction to SQL 99 and the XML features
of SQL 2003 and SQL 2008.

* Integrated applications and objects in databases.
* Introduction to non-relational (NoSQL) systems such as Cassandra.
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Applied business exercises and cases.

* Many database design problems.
* Exercises covering all aspects of application development.
» Sample cases suitable for end-of-term projects.
4. A complete sample database application (Rolling Thunder Bicycles).

* Fully functional business database.
» Sample data and data generator routines.
* Program code to illustrate common database operations.
5. Two additional databases (Sally’s Pet Store and Corner Med) for comparison
and additional assignments.
6. Lecture notes as PowerPoint slide show.
7. Hundreds of database exercises and problems for students to work on.

8. Workbooks built for specific database technologies that illustrate the hands-
on steps needed to build an actual application. Check the online site for ver-
sions of the workbooks for additional systems.

End-of-Term Projects

Several projects are described in the project document available online. These
cases are suitable for end-of-term projects. Students should be able to build a
complete application in one term. The grading focus should be on the final proj-
ect. However, the instructor should evaluate at least two intermediate stages: (1) a

Customer SalesPerson
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LastName 1...1 LastName
FirstName OrderlD i
Phone \ OrderDate FirstName

0. EmployeelD Commission
% CustomerlD

Corporation Government 0...* I
tem
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Contact Contact ItemID
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Price
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Location ShipID

ShipiDate

UML class diagram.
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list of the normalized tables collected shortly after Chapter 3 is completed and (2)
a design preview consisting of at least two major forms and two reports collected
shortly after Chapter 6. The six additional cases in the workbook can also be used
as an end-of-term project.

Some instructors may choose to assign the projects as group assignments.
However, it is often wiser to avoid this approach and require individual work. The
project is a key learning tool. If some members of the group avoid working on the
project, they will lose an important learning opportunity.

Database Design and the Unified Modeling Language

For several years, entity-relationship diagrams were the predominant modeling
technique for database design. However, this approach causes problems for in-
structors (and students) because there are several different diagramming tech-
niques. This edition continues to help solve these problems by incorporating the
Unified Modeling Language (UML) method, instead of traditional entity-rela-
tionship (ER) diagramming, as the modeling technique for database design. This
change will be most apparent in the replacement of the ER diagram notation and
terminology with the parallel concepts in UML class diagrams.

UML class diagrams, although very similar to ER diagrams, are superior in
several ways. First, they are standardized, so students (and instructors) need learn
only one set of notations. Second, they are “cleaner” in the sense that they are eas-
ier to read without the bubbles and cryptic notations of traditional ER diagrams.
Third, they provide an introduction to object-oriented design, so students will be
better prepared for future development issues. Fourth, with the rapid adoption of
UML as a standard design methodology, students will be better prepared to move

Corporation Government

S
=

Corresponding Entity Relationship diagram.

Warehouse
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into future jobs. Many of the systems design organizations have adopted UML as
a standard method for designing systems. UML has the support of major authors
in systems design (e.g., Booch, Rumbaugh, and Jacobsen) as well as being sup-
ported by the major software development firms including IBM, Microsoft, and
Oracle. Note that Microsoft Access and SQL Server both use a diagramming tool
that is similar to UML. In addition, students should have little difficulty transfer-
ring their knowledge of the UML method if they need to work with older ER
methods.

The basic similarities between ER and class diagrams are (1) entities (class-
es) are drawn as boxes, (2) binary relationships (associations) are drawn as con-
necting lines, and (3) N-ary associations (relationships) are drawn as diamonds.
Hence, the overall structures are similar. The main differences between UML and
ER diagrams occur in the details. In UML the multiplicity of an association is
shown as simple numerical notation instead of as a cryptic icon. An example is
shown in the accompanying figures.

UML also has provisions for n-ary associations and allows associations to be
defined as classes. There are provisions for naming all associations, including di-
rectional names to assist in reading the diagram. Several situations have defined
icons for the association ends, such as composition (rarely handled by ER) and
subtypes (poorly handled by ER).

More details of the UML approach are shown in Chapters 2 and 3. Only a small
fraction of the UML diagrams, notation, and terminology will be used in the da-
tabase text. You can find the full specification on the Web at http://www.omg.org/
spec/UML/ with some introductory descriptions at http://www.ibm.com/devel-
operworks/rational/library/769.html.

Instructional Support

e The online Database Design expert system. It has been statistically proven
to help students learn database design. It provides immediate feedback to
students. It saves hours of instructor grading time. It contains over 100 de-
sign problems that can be used for teaching or testing.

e A test bank with multiple choice and short answer questions.

* Lecture notes and overheads are available as slide shows in Microsoft Pow-
erPoint format. The slides contain all the figures and additional notes. The
slides are organized into lectures and can be rearranged to suit individual
preferences.

¢ The sample databases and solutions can be downloaded from the online
site. The instructor can add new data, modify the exercises, or use them to
expand the discussion in the text. The databases are provided for several
DBMSs.

e The Instructor’s Manual contains answers to the exercises.

The Online System

All of the instructional material is available online. The main reason for this move
is cost. The main textbook and the workbooks were rewritten and expanded. The
costs and student prices for print books are out of line. Electronically, it is pos-
sible to make the entire set available for an almost trivial fee. It is impossible to
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illustrate multiple DBMSs within a single textbook. Splitting the workbooks from
the main text makes it possible to cover a variety of DBMSs—without confusing
the reader. The DBMS market is becoming increasingly fragmented, and students
need (1) a relatively agnostic main textbook to describe the common features, and
(2) a workbook that provides the hands-on steps to actually build a database ap-
plication. The online e-book method provides the additional benefit of showing
the students how to accomplish the same tasks with multiple DBMSs. Even if
students begin by learning one DBMS, they can download a second or third work-
book and transfer their knowledge to a new DBMS.

E-books provide additional benefits, including advanced search capabilities.
Students can also set bookmarks and highlight sections. More importantly, they
get to keep the books, instead of being forced to sell them back at the end of the
term. Database application development is an important topic, and the examples,
comments, and tips in the books will be valuable to students throughout their
careers.

Major Changes with the Sixth Edition

The overall goals and structure remain the same with the sixth edition. Several
sections were rewritten to improve clarity and incorporate some newer concepts.
But the biggest change in each chapter was the addition and rewriting of most of
the exercises.

Every chapter has a new Two-Minute Chapter section. This section summarizes
the most important topics and overall goal of the chapter. It is useful for review to
ensure students understand the key topics.

The new text also has a stronger bias towards Web-based applications. Almost
any new application built today is either Web-based or possibly phone-based. Web
(and mobile) applications heavily use centralized databases. Database design and
queries remain similar, but interface, usability, and management issues are differ-
ent from traditional in-house applications. As part of this emphasis, a new chapter
(13) has been added to discuss features and limitations of the new crop of non-
relational (sometimes called noSQL) database systems. These tools are designed
for specific tasks: writing and retrieving specific data for millions of users. The
open-source project Cassandra is used as an example to demonstrate the design
and query tradeoffs in a highly-parallel environment.
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