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Preface

Database textbooks come in many varieties and all of them contain an
abundance of information. Many of the textbooks are designed strictly
for the business student, while others are designed for the computer scientist.
This text is designed for both the business student who wants practical usage
of database concepts, and the computer science major who needs to become
exposed to the business side of data processing. Throughout the text, we
include state-of-the-art database concepts as they apply to the business en-
vironment. Database theory throughout the text includes practical applications
of that theory as it applies to the business world.

We wrote the text keeping in mind that the student reader will someday
be using this information in his or her job function. We try not to include
theory that has no practical usage in the real world. Because none of us knows
what the future will create, however, we must include concepts and principles
that look to the future of databases. Most computer facilities provide services
to the business aspect of the corporation. Therefore, the concepts and prin-
ciples in this text work for both the business major and the computer science
major. The business major needs exposure to database concepts if he or she
is to survive in today’s business world, and the computer science major needs
exposure to the underlying principles and needs of the business community
if he or she plans to effectively function in the corporate world.

It is our belief that relational databases will dominate the database en-
vironment for the next few decades. This does not mean we can abandon
the other types of databases. Remember, in the commercial world things are
done based on the bottom line. Even though relational databases are the
current pet of the computer industry, most industrial data centers will convert
to them slowly—ever so slowly. Because most computer shops have sub-
stantial dollar investments in network and hierarchical databases, they must
approach relational databases as they would any other new concept or prod-
uct. They will perform a feasibility study, an in-house test, and then slowly
build a library of relational programs and systems while maintaining their
existing investment in older database structures.
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Apple Corporation introduced its first “home” computer in the late 1970s;
but personal computers were not prevalent in the business world until the
late 1980s. And even now, many PCs are not used to their full potential. This
span of over a decade reflects the business world’s caution toward new tech-
nology and its inability to absorb any new technology quickly. A similar
scenario will occur for relational databases. In our treatment of database con-
cepts, we must include topics dealing with all three types of database struc-
tures: relational, hierarchical, and network. Because we feel relational data-
bases will be the logical choice of most computer shops, we slant this textbook
toward the relational model and devote only a few chapters to the other two
database models.

Because many students are computer neophytes, the first three chapters
of the text provide an introduction to computers. These chapters introduce
the concepts students will need for understanding the remaining chapters of
the text. If the reader already knows an idea or principle we discuss, however,
he or she can ignore that section of the text and proceed to the next topic.
Likewise, if the reader already has an excellent background in the mainframe
and microcomputer environment, he or she can skip the first three chapters.
These chapters provide an overview of files, databases, the mainframe and
micro environments, and data structures. Students with only an elementary
knowledge of computers should read Chapters 1, 2, and 3 more thoroughly.

Databases can be resident on a mainframe, minicomputer, or a micro-
computer or some combination of the three. Most business environments
include one or more mainframes to handle the bulk of the company’s data
processing needs and a battery of PCs to handle other data processing de-
mands of the organization. The text includes detailed treatment of databases
as they appear in both the mainframe and PC environments. The vast majority
of computer shops are IBM mainframe oriented and most business organi-
zations have hundreds if not thousands of IBM PCs and their compatibles.
Because most business majors and information science majors will be on an
IBM mainframe and an IBM PC (or compatible) when they reach the business
world, this text leans heavily to these two computer environments.

We chose to concentrate on IBM’s version of SQL throughout the text’s
treatment of relational databases. We did this for two reasons. First, IBM’s
treatment of SQL is becoming a de facto standard for SQL. Second, IBM's
consortium agreement with most colleges and universities permits all colleges
with IBM minis and mainframes to get SQL/DS virtually free. Because SQL/DS
runs on many of IBM’s minis (e.g., the AS 400 and the 9370), many colleges
and universities can have access to SQL/DS for the price of a minicomputer.
Although this is not a small sum of money, it still is within the budgetary
framework of most colleges and universities.

After each chapter we include questions for the student to answer. In
addition, many chapters include one or more case studies for the student to
work. These studies are directed toward the PC environment and the main-
frame environment. The commercial world uses both these environments, so
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the student should be exposed to both environments in the classroom. Re-
member, some solutions to real problems might exist only in the vastness of
the mainframe setting, while other solutions might be ideally suited to the
PC world. Students, therefore, need the tools and knowledge of both cultures
to effectively function in today’s computerized business world.

In some parts of the text we include COBOL examples and record formats
to illustrate a concept or to define a record. Appendix A gives a brief summary
of file description formats using the COBOL language.

In addition to the case studies and the problem exercises, we have in-
cluded several minilabs for the student to work. We feel it is important for
the student to have hands-on experience and the minilabs will give them
some practical experience using database concepts.

Tony Fabbri
A. Robert Schwab, Jr.
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Overview of Files
and Databases

To understand database management, you must first develop a sense of
the context in which databases are used. The purpose of these first three
chapters is to present three components of that context. This chapter examines
the similarities and differences between databases and traditional (nondata-
base) files. Chapter 2 examines the machine environment by focusing on
hardware and its operating system software, because their combination de-
termines the way in which a database can be used. Chapter 3 examines the
data structures and data access methods that are used by databases.

This chapter begins by examining traditional files, because they are the
foundation of databases. We then examine the advantages and disadvantages
of using databases instead of traditional files. We examine briefly the three
major types of databases that have evolved for the storing of data.

TRADITIONAL FILES

In the typical business environment the computer provides a variety of reports
to a company’s management. A few of these include the following:

1. Reports on the financial status of the company

2. Reports on the company’s customers, clients, and competitors

3. Reports on the operational status of the company and its employees
4. Reports providing documentation to various government regulators

In each of these cases the computer converts data into usable information
by processing the data using a computer program. Data can be divided into
several levels, called a data storage hierarchy (see illustration on page 2). The
bit is the smallest and simplest entity in the hierarchy, and the database is
the most complex. The discussion starts with the simplest entity—a bit.
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1. Overview of Files and Databases

Bits and Bytes

A bit, or binary digit, is a single-digit number represented by either 0 or 1,
and it is the smallest unit of storage in the computer. A character, or byte,
is a combination of eight consecutive bits. A character represents one storage
location in the computer where we can store either alphabetic characters (A
through Z, and a through z), numeric characters (0 through 9), and special
characters (+, %, $, and so forth). An alphanumeric character is any alphabetic,
numeric, or special character. Because the smallest bit configuration for a
character is 0000 0000 and the largest bit configuration is 1111 1111, we can
store any one of a possible 256 different symbols in one character or byte.
(Note that binary numbers usually are written in groups of four: The binary
number for 25 (decimal) is 11001; this figure is written as 0001 1001. This is
done for purposes of readability, just as we typically separate decimal numbers
into groups of three, separated by commas: for example, 195,674,890.)

We convert the 256 possible 8-bit codes into a character using either the
Extended Binary Coded Decimal Interchange Code (EBCDIC) or American Stan-
dard Ccde for Information Interchange (ASCIl) encoding standards (see
Figure 1.1).

Typically, large IBM mainframes use the EBCDIC coding standard, and
minicomputers and microcomputers use the ASCII coding standard. The bit
configuration for the character A in EBCDIC (1100 0001) is different from the
bit configuration for the A in ASCII (0100 0001). Consequently, when trans-
ferring data from one computer that uses ASCII to a computer that uses EBCDIC,
(such as transferring data from a PC to a mainframe), you must “‘massage”
the data before or after transferring it. This massaging of the data is done
through a special program called a utility program (Figure 1.2). A utility
program performs a special service or function that is needed by several
applications. For example, it makes no difference whether you are transferring
data for a billing system, a management report, or a budgeting system; you
still must translate the data, and the same translation program can be used
by each application. A special program or routine must transform each char-
acter stored in the ASCII coding system to a character in the EBCDIC coding
system.

The capacity of primary and secondary memory in computer systems is
measured in kilobytes (K), megabytes (M or meg), gigabytes (G or gig), or
terabytes (T). A kilobyte is 1024 bytes or characters and a megabyte is 1024K,
or 1,048,576 bytes or characters. On the other hand, a gigabyte is 1024M
(about one billion) characters and a terabyte is 1024G (about one trillion).
Hence, a 640K PC computer system with a 1.2-meg floppy disk drive and a
50-meg hard disk drive has 655,360 bytes of main memory, about 1,258,000
bytes available on a floppy diskette and about 50,000,000 bytes or locations
available on the hard drive.

Parity Check Because machines have a tendency to break down and memory
units can fail, many manufacturers include a parity check as part of the



EBCDIC code ASCII code EBCDIC code ASCIl code
Character | Hex Binary Hex  Binary Character | Hex  Binary Hex Binary
A 1 1100 0001 41 0100 0001 5 F5 1111 0101 35 0011 0100
B c2 1100 0010 | 42 0100 0010 6 F6 1111 0110 | 36 0011 0110
C c3 1100 0011 43 0100 0011 7 F7 1111 0111 37 0011 0111
D (@ 1100 0100 | 44 0100 0100 8 F8 1111 1000 | 38 0011 1000
E C5 1100 0101 45 0100 0101 9 F9 1111 1001 39 0011 1101
F Ccé 1100 0110 | 46 0100 0110 a 81 1000 0001 61 0110 0001
G &7 1100 0111 47 0100 0111 b 82 1000 0010 62 0110 0010
H c8 1100 1000 | 48 0100 1000 C 83 1000 0011 63 0110 0011
| 9 1100 1001 49 0100 1001 d 84 1000 0100 | 64 0110 0100
J D1 1101 0001 4A 0100 1010 e 85 1000 0101 65 0110 0101
K D2 1101 0010 | 4B 0100 1011 f 86 1000 0110 | 66 0110 0110
L D3 1101 0011 4C 0100 1100 g 87 1000 0111 67 0110 0111
M D4 1101 0100 | 4D 0100 1101 88 1000 1000 68 0110 1000
N D5 1101 0101 4E 0100 1110 i 89 1000 1001 69 0110 1001
0] D6 1101 0110 | 4F 0100 1111 j 91 1001 0001 6A 0110 1010
P D7 1101 0111 50 0101 0000 k 92 1001 0010 68 0110 1011
Q D8 1101 1000 51 0101 0001 | 93 1001 0011 6C 0110 1100
R D9 1101 1001 52 0101 0010 m 94 1001 0100 | 6D 0110 1101
S E2 1110 0010 53 0101 0011 n 95 1001 0101 6E 0110 1110
T E3 1110 0011 54 0101 0100 [o) 96 1001 0110 | 6F 0110 1111
U E4 1110 0100 55 0101 0101 p 97 1001 0111 70 0111 0000
\ ES 1110 0101 56 0101 0110 q 98 1001 1000 71 0111 0001
w E6 1110 0110 57 0101 0111 r 99 1001 1001 72 0111 0010
X E7 1110 0111 58 0101 1000 S A2 1010 0010 | 73 0111 0011
¥ E8 1110 1000 59 0101 1001 t A3 1010 0011 74 0111 0100
z E9 1110 1001 5A 0101 1010 u A4 1010 0100 | 75 0111 0101
0 FO 1111 0000 | 30 0011 0000 v A5 1010 0101 76 0111 0110
1 F1 1111 0001 31 0011 0001 w A6 1010 0110 77 0111 0111
2 F2 1111 0010 32 0011 0010 X A7 1010 0111 78 0111 1000
3 F3 1111 0011 33 0011 0011 y A8 1010 1000 79 0111 1001
4 F4 1111 0100 34 0011 0100 z A9 1010 1001 7A 0111 1010
FIGURE 1.1 The EBCDIC and ASCII encoding systems.




