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Preface

This textbook is a carefully paced introduction to the COBOL program-
ming language with an emphasis on good programming procedures. More
specifically, the book has the following four main objectives:

1. To introduce basic concepts about computers, programming, and
data.

2. To describe the COBOL programming language at a level of de-
tail that allows the student to gain a working knowledge of the
fundamentals of the language.

3. To explain and demonstrate the process of preparing programs
with an emphasis on “structured” programming principles.

4. To explore programming techniques and computer applications.

The first objective is accomplished by providing introductory mate-
rial on computers and data processing. No previous exposure to these
topics is assumed. Chapters 1 and 2 present the essential background
material necessary to begin studying COBOL.

The majority of the book is devoted to the second objective. The
COBOL language is described carefully, and many examples are pro-
vided. The approach is to develop the concepts informally so that the
student gains an intuitive feeling for the language. Sufficient material
for coding simple programs is presented as early as possible in the book
((}ihafter 3). This material then is expanded in logical steps in subsequent
chapters.
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PREFACE

The version of COBOL that is emphasized is mainly a subset of the
1974 American National Standard (ANS) COBOL. The subset is com-
patible for the most part with the 1968 version of ANS COBOL. Where
differences exist they are pointed out in the text and the reader is re-
ferred to Appendix A for further explanation. This appendix also sum-
marizes implementation differences for several common computers. The
machines discussed are the IBM System/360 and System/370, the IBM
System/3, and the IBM 1130.

The third objective provides the most unique feature of the book.
The process of developing a computer program that is understandable
and correct is emphasized from the beginning. Sample programs with
text discussion of the development process are used to demonstrate
these ideas. The programming process is summarized in Chapter 8.

The approach to programming that is emphasized is commonly
called “structured” programming. There is a lot of disagreement and
misunderstanding about what structured programming means. In this
book we use the definition that structured programming is a systematic
process that results in programs that are easily understood, maintained,
and modified, and that can be shown to be correct. We emphasize de-
signing programs in a top-down manner. This approach leads to modular
programs that are easy to understand and to change. In addition, top-
down design helps us show the correctness of the program. We discuss
program structure and style rules throughout the book and emphasize
their importance in producing readable and correct programs.

COBOL is not the most ideally suited language for implementation
of structured programming concepts. However, with some degree of
care, it is possible to produce well-structured COBOL programs. One
purpose of this book is to demonstrate the care that is required to ac-
complish this.

A problem that often occurs when attempting to use structured
programming principles with a particular language is what to do with
the GO TO statement. While some may feel that it is ideal to eliminate
this statement completely from all programs, it is not always practical.
The principle that is used in this book is to avoid using the GO TO state-
ment unless the resulting structure is more complicated than it would
be with a GO TO. For didactic reasons, the GO TO statement is intro-
duced as the first control statement (Chapter 3). However, the PER-
FORM statement is presented shortly afterward (Chapter 5) to give the
student an alternative and to allow better structuring of programs.

The final objective of the book is accomplished through examples
and programming problems. Examples that demonstrate various pro-
gramming techniques and applications are included throughout the text.
Programming problems that require the use of these and other tech-
niques are included in Appendix D. These problems range in difficulty
from simple list-producing programs to complex disk, tape, and table-
processing programs.



PREFACE

This book is oriented to business and data processing students at
two-year and four-year colleges, and to students in business schools and
specialized computer schools. In addition, practitioners in industry may
find many of the structured programming topics of interest. The book
assumes no mathematical or accounting prerequisites, and no previous
exposure to computers and data processing is required.

The text may be used in a one- or two-semester (quarter) course.
The amount of material that can be covered in a term depends to alarge
extent on the students’ previous exposure to programming. If the course
for which the book is used has no prerequisites, then eight to ten chap-
ters can be covered in depth in one term. During the second term the
remainder of the book can be covered, along with supplementary mate-
rial from the references and from the manufacturer’s manual. If the
student audience has had previous exposure to another programming
language, then most of the material in the book can be covered in one
term.

The book is divided into three parts. Part One (Chapters 1 and 2)
introduces the background material necessary to begin studying the de-
tails of COBOL. Part Two (Chapters 3 through 8) presents the funda-
mental elements of COBOL and develops the programming process. Part
Three (Chapters 9 through 13) discusses advanced COBOL features.
Parts One and Two are prerequisite to Part Three and should be read
in sequence. The chapters in Part Three may be taken in any order after
completing Part Two.

Four appendices are provided. Appendix A summarizes the important
differences between-1968 ANS COBOL, 1974 ANS COBOL, and the
versions of COBOL implemented on several popular computers. Ap-
pendix B is a list of COBOL reserved words. Appendix C provides
instructions for the operation of the IBM 029 keypunch. Appendix D
contains the programming problems.

Finally, there is a list of COBOL reference manuals and an annotated
bibliography of readings dealing with the programming process and
structured programming.

As is always true, the ideas in this book come from many sources. I
cannot begin to thank the professors, writers, colleagues, and students
who have contributed in some way to this book. The original idea for
the book came from discussions with Mike Meehan, editor at Winthrop
Publishers. During the book’s development, Dennie Van Tassel gave me
his unbiased opinion of many of my ideas. The final manuscript could
not have been prepared without the diligent typing of Jay Munyer.

Perhaps the most significant contributions came from my wife, Betsy.
She is decidedly my best typist, editor, critic, and friend.

Robert C. Nickerson
Aptos, California
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CHAPTER 1
Computers, Programming,
and Data

To understand computer programming it is first important to be
familiar with a few general ideas about computers, programming,
and data. In this chapter, we discuss the basic background material
that is necessary to begin studying programming. In subsequent chap-
ters we will use this background information in our detailed discussions
of computer programming.

1-1. BASIC CONCEPTS

Any calculating device can be called a ‘“‘computer.” For example,
adding machines, slide rules, and desk calculators are all “computers”
because each calculates or computes. However, the word ‘“‘computer”
usually is not used for such devices. Instead we restrict its use to a
particular device that has three distinguishing characteristics.

First, computers are always electronic; that is, computers calculate
by electrical means. The consequence of this characteristic is that
computers can operate at very high speeds — electronic speeds.

The second important characteristic of computers is that they
have the ability to retain facts and figures, called data, for future
use; that is, the computer has a “memory,” or, more correctly, an
internal storage in which it can hold information. Internal storage

2



COMPUTERS, PROGRAMMING, AND DATA

is not the same as human memory. However, like human memory,
data can be placed in the computer’s internal storage and then can
be recalled at some time in the future.

Third, computers have the ability to retain in their internal storage
a set of instructions that tells the computer what it is to do. Such a
set of instructions is called a program. This program is prepared in
advance by a person, called a programmer, who is familiar with the
different things that the computer can do. The program that is prepared
by the programmer is stored in the internal storage of the computer
and is performed, or executed, automatically by the computer.

In this text we are concerned with the preparation of computer
programs. The preparation process is called programming, and this
book discusses a particular type of computer programming. How-
ever, before we can examine programming in detail, we must under-
stand the physical organization of a computer.

1-2. ORGANIZATION OF A COMPUTER

Computers are distinguished from other devices by the characteristics
described above. However, a computer requires a number of parts
that have not been mentioned. For example, besides internal storage,
there must be some unit in the computer that can interpret and execute
instructions. In addition, there must be units to perform arithmetic,
to make logical decisions, to put data into internal storage, and to
retrieve data from storage.

We can view a computer as a system composed of several com-
ponents. Figure 1-1 illustrates the important components of a com-
puter and the relationship between them. Basically, a computer has
three main parts —the input device, the central processing unit, and
the output device.

An input device is a unit that accepts data from some source
outside of the computer and transforms this data into electronic
impulses. The data that is accepted is called input data, or simply
input. One of the most common means of conveying input data to
the computer is the punched card (see Figure 1-2). Data is recorded
on the card by punching various patterns of holes into the card. (De-
tails of punched card data are discussed later.) An input device for
punched cards is designed to recognize what the patterns represent
and to transform them into electronic impulses that are sent to the
central processing unit. Such a device is called a card reader (see Figure
1-4).

An output device performs the opposite function of an input
device. An output device transforms computer-created electronic
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impulses from the central processing unit into a form that can be
stored outside of the computer. The result is the output data, or sim-
ply the output, from the computer. A common form of output is a
printed document or report (see Figure 1-3). Data from the central
processing unit is transmitted by electronic impulses to a device called
a printer (see Figure 1-4). In the printer these impulses are trans-
formed into printed symbols, and a paper copy of the output data is
produced.

Between the input device and the output device is the component
that does the actual data processing and computing. This is the central
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