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SQL

While preparing the tenth edition of this text, I decided to make major changes to the
text’s organization and content. The basic structure of the first nine editions was
designed for a teaching environment that no longer exists. Unlike the early years of
database processing, today students have ready access to data modeling and DBMS
products. Furthermore, today’s students are too impatient to start a class with lengthy
conceptual discussions on data modeling and database design. They want to do some-
thing, see a result, and obtain feedback. Also, in the current economy, students need to
reassure themselves that they are learning marketable skills.

Given these changes in the classroom environment, the first change I made was to move
SQL forward, all the way up to Chapter 2. Actually, I moved just the presentation of
SQL SELECT statements to Chapter 2, leaving the discussion of SQL DDL and other
DML statements for Chapters 7 and 8.

By presenting SQL SELECT statements in Chapter 2, students learn early in the
class how to query data and obtain results, seeing firsthand some of the ways that data-
base technology will be useful to them.

The text assumes that students will work through the SQL statements and examples
with a DBMS product. This is practical today, because every student has access to
Microsoft Access. The text can be purchased with versions of SQL Server and Oracle as
well. Alternatively, MySQL is available to students as a free download. Thus, students
can actively use a DBMS product by the end of the first week of class.

The presentation and discussion of SQL is spread over three chapters so that stu-
dents can learn about this important topic in small bites. SQL SELECT statements
are taught in Chapter 2. SQL DDL and SQL DML statements are presented in
Chapter 7. Correlated subqueries and EXISTS/NOT EXISTS statements are
described in Chapter 8. Each topic appears in the context of accomplishing practi-
cal tasks. Correlated subqueries, for example, are used to verify functional depen-
dency assumptions, a necessary task for database redesign.

This box illustrates another new feature of this edition: BTW boxes are used
to separate comments from the text discussion. Sometimes they present ancil-
lary material; other times they reinforce important concepts.




A Spiral Approach to Database Design

Today, databases arise from three sources: (1) from the integration of existing data from
spreadsheets, data files, and database extracts; (2) from the development of new informa-
tion systems projects, and (3) from the need to redesign an existing database to adapt to
changing requirements. As I thought about these three sources, I realized that they pre-
sent instructors with a significant pedagogical opportunity. Rather than teach database
design just once from data models, why not teach database design three times, once for
each of these sources? This idea turned out to be even more successful than I expected.

Design lteration 1: Databases from Existing Data

Considering the design of databases from existing data, I asked myself, if someone were
to email me a set of tables and say, “Create a database from them,” how would I proceed?
I would examine the tables in light of normalization criteria and then determine whether the
new database was for query only or whether it was for query and update. Depending on the
answer, I would denormalize the data, joining them together, or I would normalize the data,
pulling them apart. All of which is important for students to know and understand.

Therefore, the first iteration of database design gives instructors a rich opportunity
to teach normalization, not as a set of theoretical concepts, but rather as a useful toolkit
for making design decisions for databases created from existing data. Additionally, as
T've learned from recent data mining consulting experiences, the construction of data-
bases from existing data is an increasingly common task that is often assigned to junior
staff members. Learning how to apply normalization to the design of databases from
existing data not only provides an interesting way of teaching normalization, it is also
common and useful!

Furthermore, large organizations are increasingly licensing standardized software
from vendors such as SAP, Oracle, and Siebel. Such software already has a database
design. But with every organization running the same software, many are learning that
they can only gain a competitive advantage if they make better use of the data in those
predesigned databases. Hence, students who know how to extract data and create read-
only databases for reporting and data mining have obtained marketable skills in the
world of ERP and other packaged software solutions.

Design lteration 2: Data Modeling and Database Design

The second source of databases is from new systems development. Although not as com-
mon as in the past, many databases are still created from scratch. Thus, students still
need to learn data modeling, and they still need to learn how to transform data models
into database designs.

Semantic Object Modeling Moved to Appendix

I lost the battle for the semantic object model (SOM). The entity-relationship (E-R)
model had too much market momentum for SOM to overcome it. Also, a new data mod-
eling technique requires the support of a major player like Microsoft or Oracle, and we
were never able to obtain that support. And, I have to admit the possibility that SOM
was not significantly better than the E-R model. Hard for me to believe, but maybe so. In
any case, SOM is presented in Appendix E, but the E-R data model is used everywhere
else in the text. With that decision, the next was which version of E-R to use.

IDEF1X Has Been Replaced by the Crow’s Foot Model

The ninth edition of this text used IDEF1X extensively, but since then, I've concluded
that IDEF1X is not worth the trouble it causes. The essence of E-R modeling is more eas-
ily taught using the crow’s foot version of the E-R model, and I have used it throughout.



IDEF1X is explained, however, in Appendix B in case your students will graduate into an
environment where it is used. At one point, I thought IDEF1X might be worth teaching.
because it is a national standard, but Jack Becker at the University of North Texas put the
nail in the coffin when he said, “So was Ada.” '

This text teaches and uses the simple, plain vanilla, crow’s foot version of the
E-R model.

In my opinion, the best E-R data modeling tool for teaching is ERwin from
Computer Associates. A free version of ERwin with a 60-day license can be
obtained from www.ca.com. Search for the “All Fusion ERwin download.”

| prefer ERwin over Visio for two reasons. One, Visio is a general-purpose
graphics program that has a data modeling template. Accordingly, most of
the error messages and help text is generalized, confusing, and unhelpful.
ERwin is built specifically for data modeling. Unlike Visio, you cannot use it
to design your kitchen or garden, but you can build comprehensive data
models with it.

Second, Visio is more of a table modeling than a data modeling tool. In par-
ticular, it is not possible to represent an N:M strong entity relationship in Visio.
Instead, the intersection table must be constructed and modeled. This confounds
data modeling with database design in just the way that | am attempting to
teach my students to avoid.

This does not mean that you must use ERwin to use this book. You can use
Visio or any other E-R data modeling product. But, if you’re looking for a tool to
use, | recommend ERwin. '

I have no association, in any way, with Computer Associates. | do not own
their stock, | do not consult for their engineers, | do not teach their seminars. | just
like their product.

Database Design from E-R Data Models

As discussed in Chapter 6, designing a database from data models consists of three tasks:
representing entities and attributes with tables and columns; representing maximum car-
dinality by creating and placing foreign keys; and representing minimum cardinality via
constraints, triggers, and application logic.

The first two tasks are straightforward. However, designs for minimum cardinality
are more difficult. Required parents are easily enforced using NOT NULL foreign keys
and referential integrity constraints. Required children are more problematic. I have
simplified the discussion of this topic from the ninth edition, however, by limiting the
use of referential integrity actions and by supplementing those actions with design docu-

mentation. See the discussion around Figure 6-27.
' Although the design for required children is complicated, it is important for stu-
dents to learn. It also provides a reason for students to learn about triggers as well. In any
case, the discussion of these topics is much simpler than it was in prior editions because
of the use of the crow’s foot model and the use of ancillary design documentation.

Design lteration 3: Database Redesign

Database redesign is both common and difficult. As stated in Chapter 8, information
systems cause organizational change. New information systems give users new behaviors,
and as users behave in new ways, they require changes in their information systems.



Database redesign, the third iteration of database design, is by nature complex.
Depending on your students, you may wish to skip it, and you can do so without loss of
continuity.

Database redesign is presented after the discussion of SQL DDL and DML in
Chapter 7 because it requires the use of advanced SQL. It also provides a practical rea-
son to teach correlated subqueries and EXISTS/NOT EXISTS statements.

Business Intelligence: Reporting and Data Mining

Another new feature of this text is a new chapter (Chapter 15) on business intelligence
(BI) systems. The chapter includes a discussion on data management for data ware-
houses and data marts. It also describes reporting and data mining applications, includ-
ing OLAP.

Chapter 15 presents two applications that should be particularly interesting to stu-
dents. The first is RFM analysis, a reporting application frequently used by mail order
and e-commerce companies. The complete RFM analysis is accomplished in Chapter 15
through the use of standard SQL-92 statements. Additionally, this chapter includes a
market-basket analysis that is also performed using SQL correlated subqueries. This
chapter can be assigned at any point after Chapter 8 and could be used as a motivator to
illustrate the practical applications of SQL midcourse.

Active Use of a DBMS Product

As stated earlier, this edition assumes that the students will actively use a DBMS prod-
uct. The question is, which one? Realistically, most of us have four alternatives to con-
sider: Microsoft Access, Oracle, Microsoft SQL Server, or MySQL. You can use any of
those products with this text, and tutorials for each of them are presented in Appendix
A and Chapters 10, 11, and 14, respectively.

Given the limitations of class time, I have found it necessary to pick and use just one
of these products. I usually devote a portion of a lecture to discussing the characteristics
of each, but I have found it best to limit student work to one of them.

Using Access

The primary advantage of Access is accessibility. Most students already have a copy, and
if not, copies are easily obtained. Many students will have used Access in their introduc-
tory or other classes. Appendix A is a tutorial on Access for students who have not used
it but who wish to use it with this book.

However, Access has several disadvantages. First, as explained in Chapter 1, Access
is a combination application generator and DBMS. Access confuses students because it
confounds database processing with application development. Also, Access hides SQL
behind its query processor and makes SQL appear as an afterthought rather than a foun-
dation. Furthermore, as discussed in Chapter 2, Access does not correctly process some
of the basic, SQL-92 standard statements. Finally, Access does not support triggers. You
can simulate triggers by trapping Windows events, but that technique is nonstandard
and it miscommunicates the nature of trigger processing.

Using Oracle, SQL Server, or MySQL

Which of these products to use depends on your local situation. Oracle, a superb enter-
prise-class DBMS product, is difficult to install. However, if you have local staff to sup-
port your students, it can be an excellent choice. Oracle’s SQL*Plus is a handy tool for
learning SQL, triggers, and stored procedures, as shown in Chapter 10. In my experience,



students require considerable support to install Oracle on their own computers, and you
may be better off to use Oracle from a central server.

SQL Server, although probably not as robust as Oracle, is easy to install on Windows
machines, and it provides the capabilities of an enterprise-class DBMS product. It can be dri-
ven from Visual Studio .NET, but I use the Enterprise Manager and Query Analyzer. SQL
Server can be used to learn SQL, triggers, and stored procedures, as shown in Chapter 11.

By the time you read this, Microsoft may have released SQL Server 2005, and it
promises to have many new and important features. It also appears to be far more
complicated than the current version of SQL Server, so be prepared to make adjust-
ments. T-SQL is still supported and the knowledge students learn with SQL Server 2000
will be applicable to the 2005 version. .

MySQL is an open-source DBMS product that is receiving increased attention and
market share. The capabilities of MySQL are continually being upgraded, and you can
now write stored procedures. However, MySQL does not support triggers, which I view
as a significant limitation. Still, it’s an excellent product and fun to use. See Chapter 14
for its use with Java Server Pages.

If the DBMS you use is not driven by local circumstances and you do have a
choice, | recommend using SQL Server. It has all of the features of an enterprise-
class DBMS product, and it is easy to install and use. You can order this text
with a shrink-wrapped version of SQL Server and a 90-day license. You also can
order the text with a shrink-wrapped version of Oracle.

Overview of the Chapters in the Tenth Edition

Chapter 1 sets the stage by introducing database processing, describing basic compo-
nents of database systems, and summarizing the history of database processing. Chapter
2 presents SQL SELECT statements. It also includes sections on how to submit SQL
statements to Access, Oracle, and SQL Server. If the students are using Access for the
first time, they will also need to study Appendix A at this point.

The next four chapters, Chapters 3 through 6, present the first two iterations of
database design. Chapter 3 presents the principles of normalization using Boyce-Codd
normal form. It describes the problems of multivalued dependencies and explains how
to eliminate them. This foundation in normalization is applied in Chapter 4 to the design
of databases from existing data.

Chapters 5 and 6 describe the design of new databases. Chapter 5 presents the E-R
data model. Traditional E-R symbols are explained, but the majority of the chapter uses
the crow’s foot notation. Chapter 5 provides a taxonomy of entity types, including
strong, ID-dependent, weak but not ID-dependent, subtype, and recursive. The chapter
concludes with a simple modeling example for a university database.

Chapter 6 describes the transformation of data models into database designs by con-
verting entities and attributes to tables and columns, by representing maximum cardi-
nality by creating and placing foreign keys, and by representing minimum cardinality via
DBMS constraints, triggers, and application code. The primary section of this chapter
parallels the entity taxonomy in Chapter 5.

Chapter 7 presents SQL DDL and DML. SQL DDL is used to implement the
design of an example introduced in Chapter 6. INSERT, UPDATE, and DELETE state-
ments are discussed, as are SQL views. Additionally, the principles of embedding SQL
in program code are presented, and triggers and stored procedures are explained.

« 0.



Database redesign, the third iteration of database design, is described in Chapter 8.
This chapter presents SQL correlated subqueries and EXISTS/NOT EXISTS state-
ments and uses those statements in the redesign process. Reverse engineering is
described, and basic redesign patterns are illustrated and discussed.

Chapters 9, 10, and 11 consider the management of multiuser organizational data-
bases. Chapter 9 describes database administration tasks, including concurrency, secu-
rity, and backup and recovery. Chapters 10 and 11 then describe Oracle and SQL Server,
respectively. These chapters show how to use these products to create database struc-
tures and process SQL statements. They also explain concurrency, security, and backup
and recovery with each product. The discussion in Chapters 10 and 11 parallels the
order of discussion in Chapter 9.

Chapters 12, 13, and 14 address standards for accessing databases. Chapter 12 pre-
sents ODBC, OLE DB, ADO, and ASP. It illustrates the use of these technologies for
the publication of both SQL Server and Oracle databases via Active Server Pages.
Chapter 13 describes the integration of XML and database technology. The chapter
begins with a primer on XML and then shows how to use the FOR XML SQL statement
in SQL Server. The chapter concludes with a Visual Basic .NET application that uses
ADO.NET to create a dataset from the tables in an Oracle database.

Chapter 14 presents data access standards for the open source/Java world. It
describes JDBC and discusses and illustrates Java Server Pages. It concludes with a sur-
vey of MySQL.

Chapter 15 concludes the text with a discussion of business intelligence systems,
data warehouses, and data marts. It illustrates the use of SQL for RFM reporting analy-
sis and for market-basket analysis.

Supplements: www.prenhall.com/kroenke

This text is accompanied by a wide variety of supplements. Please visit the text’s Web
site at www.prenhall.com/kroenke to access the instructor and student supplements
described below. The Instructor Resources are also available on CD-ROM. Please see
your Prentice Hall representative for more details. All supplements were written by
David Auer of Western Washington University.

For Students

mm An Interactive Study Guide with multiple-choice, true/false, and essay questions.
Students receive automatic feedback to their answers. Responses to the essay ques-
tions and results from the multiple-choice and true/false questions can be emailed
to the instructor after a student finishes a quiz.

mm PowerPoint Presentation Slides highlight key terms and concepts.

mm All of the Sample Databases used in this text are available in Access, SQL Server, and
Oracle format.

mm Glossary

For Instructors

mm The Instructor’s Resource Manual provides sample course syllabi, teaching sugges-
tions, and answers to end-of-chapter review, project, and case questions.

mm The Test Item File and TestGen include an extensive set of test questions in multi-
ple-choice, true/false, fill-in-the-blank, short-answer, and essay format. The diffi-
culty level and where the topic is covered in the text are noted for each question.
The Test Item File is available in Microsoft Word and in TestGen. TestGen is a com-
prehensive suite of tools for testing and assessment. It enables instructors to easily
create and distribute tests for their courses, either by printing and distributing them



through traditional methods or by online delivery via a LAN. TestGen features
Screen Wizards to assist you as you move through the program, and the software is
backed with full technical support.

mm PowerPoint Presentation Slides feature lecture notes that highlight key terms and
concepts. Instructors can customize the presentation by adding their own slides or
editing the existing ones. .

mm The Immage Library is a collection of the text art organized by chapter. This includes
all figures, tables, and screenshots (as permission allows) to enhance class lectures
and PowerPoint presentations.

Materials for Your Online Course

Prentice Hall supports our adopters using online courses by providing files ready
for upload into both WebCT and BlackBoard course management systems for
our testing, quizzing, and other supplements. Please contact your local PH represen-
tative or mis_service@prenhall.com for further information on your particular course.
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