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PREFACE
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OBJECTIVES OF
THE BOOK

This book has been written with three primary objectives. We wish to provide
the beginner in data processing with (1) the ability to write efficient ANS
COBOL programs using the structured approach, (2) an understanding of how
COBOL is used effectively in commercial applications, and (3) the most effi-
cient logical approach necessary for writing sophisticated programs. The ap-
proach used in this textbook differs from others on COBOL in the following
ways.

1. This is neither a reference manual nor a programmed instruction textbook.
Instead, it combines the advantages of both, while minimizing the disadvan-
tages. This results in a combined text-workbook approach. Thorough expla-
nations of each topic are contained here, with illustrations, questions, and
answers immediately following. (For the exercises, the student should use a
sheet of paper to cover up the answers. The asterisks indicate where the an-
swers begin.) Several topics are presented with many illustrations and ques-
tions, so that the reader can relate the information and better understand the
logical approach necessary for structured programming in ANS COBOL.

2. The organization of the text is most beneficial to the student. Most books
on COBOL are fragmented, generally commencing with a discussion of the
PROCEDURE DIVISION and leaving the rest for a later explanation. This makes
it extremely difficult for beginners to understand how to organize a COBOL
program effectively. They may understand each segment, but the relationship
of one to another is difficult to conceptualize. To effectively utilize COBOL
as a programming language, the programmer must understand this interrela-
tionship. Therefore, with this book, the reader is able to write complete
COBOL programs, however simple, after the first few lessons. Not only are
segments of programs provided in the various explanations and illustrations,
but previous learning is reinforced at all points. By giving complete illustrations
and programs as answers to problems, the reader’s conceptual understanding
of COBOL is enhanced as is the ability to program in the language.
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CHANGES IN
THE NEW EDITION

STRUCTURED
PROGRAMMING

ADDITIONAL TOPICS

COMPUTER PRINTOUTS

3. Illustrations, questions, and programs to be written by the reader are
totally applicable to the commercial field. Most books in this field supply ex-
amples and questions that, although relevant to the particular points being
explained, do not relate effectively to the business environment. As a result,
the beginner does not fully understand the total applicability of ANS COBOL
to business. We have overcome this problem by providing examples and pro-
grams that are realistic, in a business sense.

The structured approach to COBOL programming has been introduced in a
simple and straightforward manner. That is, instead of beginning with verbose
Justifications and explanations of why structuring is so popular and why it has
been instituted to replace previous techniques, we simply present it as the
programming method used in the book. In this way, students are given a thor-
ough exposure to this method and come to recognize its intrinsic characteristics
by themselves. Only in later chapters is structured programming given as an
alternative to other techniques. Thus the student learns this efficient and ef-
fective technique from the start.

Several topics have been added to the book. These include:

1. Sequential file processing techniques, including control breaks, and tape
updates.

2. The SORT feature.

3. The SEARCH statement as a method of table handling.

4. Validity Checking Routines.

Several topics have been expanded:

1. Disk processing

2. Appendixes
a. Pseudocode as a method for representing logical control
b. Job control

This added material must be understood if the student is to write intermediate-
level as well as elementary-level programs. Since many COBOL courses are
now two semesters these additions and expansions can be used for enhancing
the student’s appreciation and understanding of COBOL for these courses.
The additional material is frequently useful for one-semester courses where
advanced students are eager to go beyond the standard material presented.

Computer printouts have been added for several reasons:

1. They make programs and program excerpts more readable.
2. They ensure the accuracy of illustrative material.
3. They familiarize the student with program listings and computer output.
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FORMAT AND
PEDAGOGIC APPROACH

ORGANIZATION OF
THE BOOK

There have been several reorganizations of sections within chapters, based on
reviewers’ comments and suggestions from our students. The COMPUTE sec-
tion, for example, is now part of the arithmetic chapter.

The basic structure of the book, however, remains fundamentally the same.
Summaries of each topic are provided as boxed units within each chapter.
True-False review questions have been added to each chapter and some prob-
lems have been changed. In general, we firmly believe that the pedagogic
approach presented here is well suited for college students and will provide a
solid foundation for understanding the COBOL language.

The book is now divided into six main units:

UNIT I: AN OVERVIEW OF COBOL

This unit introduces the student to structured programming in ANS COBOL.
At the end of this first unit the student can write simplified COBOL programs.
We believe the best way to learn the language is to write complete programs,
however simple, from the beginning.

UNIT TWO: BASIC COBOL OPERATIONS

This unit contains a thorough discussion of the most frequently used COBOL
verbs. It provides a thorough discussion of transfer of control and decision
statements. After reading this unit, the student should be able to program
elementary business applications with relative ease.

UNIT THREE: BASIC PRINT AND EDIT OPTIONS

Because printing reports is such an integral part of business applications and
since COBOL provides so many options, an entire unit is devoted to this topic.
After reading this unit, the student should be able to produce complex, man-
agement-level reports. )

UNIT IV: ADVANCED LOGIC CONSIDERATIONS AND TABLE HAN-
DLING ROUTINES

This unit includes a thorough discussion of all the methods that may be used
to transfer control in a COBOL program. The rationale for using the structured
approach is explained. Table handling, including the SEARCH statement, is
presented in detail. This unit focuses on intermediate-level logic problems.

UNIT V: TAPE AND DISK PROCESSING

This unit concentrates on tape and disk processing. It has been significantly
expanded from previous editions. Tape updates, merges, sorts, and control
breaks are presented in detail. Disk processing is also emphasized. This unit
is designed for the intermediate-level COBOL programmer.

UNIT VI: ADDITIONAL COBOL OPTIONS

This unit provides an overview of topics that are not necessary for inter-
mediate-level COBOL programming but may facilitate such programming. It
describes methods that may be used to simplify coding.

The Appendixes include standard COBOL entries such as reserved words,
collating sequences, and formats. In addition, they provide a summary of three
topics the student may or may not be familiar with: magnetic tape features,
flowcharts and pseudocode, and job control. Students who have learned about
these topics need not read these Appendixes; those with no previous exposure
are encouraged to read them.
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THE USE OF
THE BOOK

This book is intended primarily for junior-college and four-year college stu-
dents and requires no prior exposure to programming languages. We have
provided no introduction to computer equipment because this equipment varies
greatly among computer centers. In addition, COBOL is designed to be basi-
cally computer independent.

We express special appreciation to Burroughs, Honeywell, and IBM for
their cooperation in supplying specifications, illustrations, examples, and pho-
tographs.

We would like to thank our editor, Gene Davenport, for his support, Ellen
and Ilene Goldberg for their editorial assistance, Diane Zaremba for her help
in preparing the instructor’s manual, and Melanie and Lori Stern for preparing
the index.

NANCY STERN
ROBERT A. STERN
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ciarteR  INTRODUCTION

TO
COBOL

PROGRAMMING

A. COMPUTER
PROGRAMMING

No matter how complex a computer may be, its actions are directed by indi-
vidual computer instructions designed and tested by a computer programmer.
The program consists of a set of instructions that will operate on input data
and convert it to output. A computer, then, can operate only as efficiently and
effectively as it is programmed.

All instructions to be operated on must be in machine language. For the
programmer to code instructions in this form is very tedious and cumbersome.
Memory addresses must be remembered, and complex numerical computer
codes must be utilized.

Since programming in a machine language is so difficult, advances in pro-
gramming technology were developed to enable the programmer to write Eng-
lishlike instructions. These instructions, however, must be translated or com-
piled into machine language before they can be executed. The computer itself
performs this translation into machine language with the use of a control pro-
gram.

Among the numerous programming languages that can be translated into
machine form is COBOL, which is the one used most often for commercial
applications.

The programmer, then, writes a set of instructions, called the source pro-
gram, in one of the programming languages. It cannot be executed or operated
on by the computer until it has been translated into machine language.

The source program is generally punched into cards by a keypunch machine.
This source deck enters the computer and must be translated into a machine
language program called the object program before execution can occur. A
special program called a compiler translates source programs into object pro-
grams.

While the computer is performing this translation, any errors detected by
the compiler will be listed. That is, any violation of a programming rule is
denoted as an error. This type of error is sometimes referred to as a syntax
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SELF-EVALUATING
QuUIZ

error. For example, if the instruction to add two numbers is spelled AD instead
of ADD, the computer will print an error message. If errors are of considerable
magnitude, translation will be terminated. Note that the errors detected during
a compilation are not of a logical nature. A logic error is one in which the
sequence of programming steps is not executed properly. The machine gener-
ally has no way of judging the logic in a program, but this may be tested by
executing the program in a ‘‘trial run.”’

If errors are not present in the source program or only minor violations of
rules occur, the translation process will continue until all instructions are in
machine language form. The program can then be executed, or tested, at this
point. If, however, execution is not desirable at this time, the object program
may be saved by punching it into cards to obtain an object deck or by storing
it on some other medium. Thus, this object program may be used to execute
the instructions without the necessity to recompile. Figure 1.1 illustrates the
steps involved in programming.

A program, therefore, specifies the logical sequence of computer instruc-
tions. When the logic of a program becomes complex, pictorial representations
called flowcharts are drawn prior to the coding of the program. These pictorial
representations illustrate program logic in a less complex manner, thus facili-
tating the writing of the program.

Such flowcharts will be illustrated throughout. For the beginner in data
processing with no previous exposure to flowcharting, Appendix C provides
an introduction to the basic concepts. This appendix also provides an intro-
duction to pseudocode, which is another technique used to facilitate program
coding.

Each question in the exercises will be followed by an asterisk which signals
that the solution will follow. Use a sheet of paper to cover the solution when
testing yourself.

1. The major task of a computer programmer is to
skeeksksksk
write and test computer instructions
2. A set of instructions that will operate on input data and convert it to output
is called a
skeokokskok
program
3. To be executed by the computer, all instructions must be in — lan-
guage.
eskoskok ok
machine
4. Programs are writtenin language. Why?
skokokoskok
symbolic programming
Machine language coding is cumbersome and tedious.
5. Programs written in a language other than machine language must be
before execution can occur.
skskskskok

translated or compiled
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Code the
program

Keypunch
the program
into
cards

Obtain |

source deck

COBOL
compiler
called in

Compile the
program

Listing of .
program and Object Test
diagnostics program data
aither >\ /
Computer

run

Output
from
program

Figure 1.1 Steps involved in programming a computer.

6. __ is an example of an Englishlike programming language.
skokokskok
COBOL
7. __ is the process of converting a COBOL program into machine
language.
skokokokk
Compilation
8. The program written in a language such as COBOL is called the
program.
skokskskk
source

9. The source deck is the
kkskskk




