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PREFACE

Use of
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Case Studies
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Structured Query Language (SQL) is becoming increasingly popular. SQL can be
used by such diverse groups as home computer owners, owners of small busi-
nesses, end-users in large organizations, and programmers.

A Guide to SQL, Third Edition is intended for anyone interested in gaining
familiarity with the SQL language. It is appropriate for students in introductory
classes in computer science or information systems programs. It is also appropriate
for anyone wishing to use SQL to access data in databases on anything from the
largest mainframe to the smallest microcomputer.

This text can be used as a textbook for a stand-alone course on SQL or as a
companion to a database textbook to furnish additional material on SQL. In either
case, the textbook is designed to be covered from start to finish. Students should
work the exercises at the ends of the chapters as they go along. The only exception
to this would be in a course strictly for end-users. In such a course, instructors
may not want to include the last two chapters because the material in them is
rather specialized.

SPECIAL FEATURES

The SQL language is presented through approximately 100 examples. Learning
through examples is, for most people, the most effective way to master material.

A case study, the Chazy Associates database, is used throughout the examples.
The same case is used in one set of exercises at the end of each chapter. Using
a realistic case study makes the examples more interesting, and more real, to
students. Using the same case study in a set of exercises gives a high level of
continuity.

A second case study, the Movies database, is used in a second set of exercises
at the end of each chapter. The second case study gives students a chance to
venture out “on their own” without the direct guidance of examples from the
text, thus enhancing the learning process.

A special type of exercise, called a Q&A, is used throughout the text. These
exercises are designed to be answered by students before they proceed with their
reading. The intent of many of the Q&As is to make sure students understand
key points in the text before they proceed. In other cases, the intent is to stimulate
students to consider some special issues on their own before moving on to the
presentation of these issues in the text. The answer to the Q&A is given imme-
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diately after the question. Students are encouraged to formulate their own answer
before reading the one in the text. Students can thus make sure they have sufficient
understanding of the material before they proceed.

At the end of each chapter there are exercises in which students get a chance to
use the features of SQL presented in the chapter to solve realistic problems. Each
chapter contains two sets of exercises, one using the Chazy Associates database
and one using the Movies database.

There is a single appendix giving concise descriptions of the examples from the
text. The statement of each example is included together with the SQL solution.
This gives students a handy reference to the ideas covered in the text. If they want
to use SQL to solve a particular problem, they can rapidly scan this index to find
a similar example.

The accompanying instructor’s manual contains detailed teaching tips, answers
to exercises in the text, and test questions (and answers). Transparency masters
are included for most of the figures in the text.

This text includes coverage of the key features of the latest version of SQL, SQL2
(also called SQL-92).

ORGANIZATION OF THE TEXTBOOK
The textbook consists of eight chapters and an appendix.

Chapter 1 introduces the concept of databases and database management systems.
It also introduces the relational model as well as the two cases that are used
throughout the text. -

Chapter 2 covers the process of defining a database using SQL. Included in this
chapter is a discussion of the role and use of nulls.

Chapter 3 begins the presentation of using SQL to query a database. The queries
in Chapter 3 all involve single tables. Included in this chapter are discussions of
simple and compound conditions, the SQL word BETWEEN, computed columns,
the SQL word LIKE, the SQL word IN, sorting, the SQL built-in functions, nesting
queries, and grouping,.

Chapter 4 completes the discussion of querying a database by considering queries
involving more than one table. Included in this chapter are discussions of the SQL
words IN and EXISTS, subqueries within subqueries, the use of aliases, joining a
table to itself, the SQL set operations, and the use of ALL and ANY.
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Chapter 5 covers how to use SQL to update the data in a database. Included are
discussions of how to change current data, add new rows, and create a new table
from an existing one. In addition, the manner in which the structure of a database
may be changed is examined in detail.

Chapter 6 covers the database administration features of SQL. These include
views, the GRANT mechanism, indexes, and the use of the system catalog.

Chapter 7 covers the manner in which SQL can be embedded in a procedural
language such as COBOL. Although COBOL is used as a vehicle to illustrate the
concepts in this chapter, the material would apply equally well to any language
that supports such an embedding. Included in this chapter are discussions of the
use of embedded SQL to insert new rows, and change and delete existing rows.
Also included is a discussion of how to retrieve single rows using embedded SQL
and how to use cursors to retrieve multiple rows.

Chapter 8 covers the important features of the latest version of SQL, SQL2.

The appendix contains a concise list of all the examples presented in the text
together with the associated SQL commands.

GENERAL NOTES TO THE STUDENT

At a number of places in the text, special questions have been inserted. Sometimes
the purpose of these questions is to ensure that you understand some crucial
material before you proceed. In other cases, the questions are designed to give
you the chance to consider some special concept in advance of its actual presen-
tation. In all cases, the answer to each question is given immediately after the
question. You could simply read the question and its answer, but you will receive
maximum benefit from the text if you take the time to work out the answer to the
question and then check your answer against the one given in the text before you
proceed with your reading.

The end-of-chapter material consists of a summary and exercises. The summary
briefly describes the material covered in the chapter. Scan the summary and make
sure all the concepts are familiar to you. Following the summary are two sets of
exercises. The first set uses the same Chazy Associates database that was used in
the examples in the chapter. First work the exercises in this set to make sure you
understand how the commands presented in the chapter are to be used. Then
move on to the second set of exercises. The second set uses the Movies database
and gives you a chance to apply what you have learned to a database that is not
quite so familiar to you. (The answers to the odd-numbered exercises in both sets
are given in the text.)
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CHAPTER

Introduction

OBJECTIVES

When you have completed this chapter, you should understand the following:

1. The Chazy Associates database, the da- 2. The structure of a relational database.
tabase that will be used in examples 3. The Movies database, a database that

and exercises throughout the rest of the will be used in exercises throughout the
text. text.
INTRODUCTION

A database is a structure that can house information about many different types
of objects as well as the relationships among those objects. This text uses two
databases as examples. In the Chazy Associates database, the objects are personal
computers (PCs), employees, software packages, and so on. In the Movies data-
base, which will be used in some of the exercises, the objects are directors, movies,
stars, videotapes, and so on.

In addition, both databases contain information about relationships among
the objects. The Chazy Associates database, for example, contains information
indicating which PCs are assigned to which employees, which packages are in-
stalled on which PCs, and so forth. The Movies database has information such as
which director directed which movies, which stars appeared in which movies,
which movies are on which tapes, and so on.

We need a special tool to manipulate such information easily. This tool is
called a database management system or DBMS. A DBMS must furnish us a
method for storing and manipulating information about a variety of objects and
the relationships among the objects. A DBMS is often categorized by the general
approach that it takes to do this. We are interested in the general category of

1



Chapter 1

DBMS called relational. We are also interested in the most popular approach for
manipulating data in a relational DBMS, the language called SQL.

We begin this chapter by examining the requirements of Chazy Associates.
The database for this organization will be used in the examples throughout the
text, so it is important for you to become comfortable with it. Next we investigate
the basic concepts of relational databases. We look at how data is structured and
how data in a relational database is accessed using SQL. In the remainder of the
text, we examine SQL in detail.

INTRODUCTION TO CHAZY ASSOCIATES

A large, multinational corporation, Chazy Associates needs to maintain the fol-
lowing information about the PCs its employees use to do their jobs.

1. For each computer, Chazy Associates needs to store the manufacturer’s
name and model, the processor type, and the computer ID.

2. For each employee, it needs to store the employee’s number, name, and
phone number.

3. For each PC, the corporation needs to store the PC’s inventory tag number,
computer ID, location, and the number of the employee who is the primary
user of the PC.

4. For each software package, Chazy Associates needs to store the package’s
ID, name, version, type, and current cost.

5. For each software package installed on a PC, the corporation needs to
store the software package’s ID and cost, inventory tag number, and the
software installation date.

Figure 1.1 represents a relational model database for Chazy Associates. Figure
1.2 shows the same database, but filled in with sample data that we will use
throughout the book.

For computers, we have columns for the computer ID, manufacturer’s name
and model, and processor type. For employees, we have the number, name, and
phone number. For PCs, we have the inventory tag number and location. In
addition, we have columns in the PC table for computer ID and employee number.
Using the computer ID in the PC table, we can find in the COMPUTER table the
specific manufacturer name and model and processor type for a particular PC.
Thus, we see that PC 37691 (located in Sales) has a computer ID of B121, which
is a Bantam 48X 486DX. On the other hand, by looking for all the PCs that have
some specific number in the COMPID column, we can find all similar PCs. We
see then that Chazy Associates has two M759 computers (Lemmin GRL 4865X)
with tag numbers 32808 (located in Accounting) and 77740 (located in the home
of employee 567).

In a similar way, we can use the EMPNUM column in the PC table to find
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Figure 1.1

Chazy Associates
relational database
structure

COMPUTER EMPLOYEE
COMPID|MFGNAME | MFGMODEL | PROCTYPE EMPNUM | EMPNAME EMPPHONE
PC

TAGNUM | COMPID | EMPNUM | LOCATION

PACKAGE

PACKID | PACKNAME PACKVER | PACKTYPE PACKCOST

SOFTWARE

PACKID | TAGNUM | INSTDATE | SOFTCOST

the primary user of each PC. As examples, the primary user of PC 32808 (located
in Accounting) is employee 611 (Melissa Dinh), and employee 124 (Ramon Al-
varez) is the primary user of PC 37691 (located in Sales) and 59836 (located in his
home).

For software packages, we have columns in the PACKAGE table for the ID,
name, version, type, and cost. Finally, for software packages installed on Chazy
Associates” PCs, we have columns in the SOFTWARE table for the package ID
that represents the specific software package installed, the tag number that iden-
tifies the particular PC, the software package installation date, and the cost of the
software package. The first row of the SOFTWARE table tells us, for example, that
software package ACO1 from Boise Accounting was installed on 09/13/95 at a
cost of $754.95 on PC 32808 (located in Accounting).

To test your understanding of the relational model database for Chazy As-
sociates, answer the following questions using the data in Figure 1.2.

Questions:

1. Give the tag numbers for all PCs that have the software package Words &
More installed.
2. Give the location of the PC on which Chazy Associates has installed software
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Figure 1.2 COMPUTER EMPLOYEE
Chazy Associates COMPID | MFGNAME | MFGMODEL | PROCTYPE EMPNUM | EMPNAME EMPPHONE
sample data
B1l21 Bantam |48X 486DX 124 |Alvarez, Ramon 1212
B221 Bantam (48D 486DX2 567 | Feinstein, Betty 8716
c007 Cody D1 486DX 611|Dinh, Melissa 2963
M759 Lemmin |GRL 4868X
PC
TAGNUM | COMPID | EMPNUM | LOCATION
32808 |M759 611 |Accounting
37691 |B121 124 |sales
57772 |(C007 567 |Info Systems
59836 |[(B221 124 (Home
77740 [M759 567 |Home
PACKAGE
PACKID | PACKNAME PACKVER | PACKTYPE PACKCOST
ACO1 Boise Accounting 3.00(Accounting 725.83
DB32 Manta 1.50 | Database 380.00
DB33 Manta 2.10|Database 430.18
Ss11 Limitless View 5.30 | Spreadsheet 217.95
WPO08 Words & More 2.00 |Word Processing 185.00
WPO09 Freeware Processing 4.27 |[Word Processing 30.00
SOFTWARE

PACKID | TAGNUM |INSTDATE | SOFTCOST

ACO1 32808 |09/13/95 754.95
DB32 32808 |12/03/95 380.00
DB32 37691 |06/15/95 380.00
DB33 57772 |05/27/95 412.77
WP08 32808 |01/12/96 185.00
WP08 37691 |06/15/95 227.50
WP08 57772 |05/27/95 170.24
WPO0S 59836 |10/30/95 35.00
WPO09 77740 |05/27/95 35.00

package ACO1. Give the name of the employee who is the primary user of this
PC.

3. List all the software packages installed on PC tag number 57772. For each
package, give the installation date, name, version, and type.

4. Why is the column SOFTCOST part of the SOFTWARE table? Can’t we just
take the PACKID and look up the cost in the PACKAGE table?



