S’truct@ed%COBOL Progp:ammmg
Wthe and Batch Processing«

I - n‘!’ "

B S

3ernard L. Levite

- W




Structured COBOL Programming:

Interactive and Batch Processing

Bernard L. Levite
Jefferson Technical College

o

boyd & fraser publishing company

I@P An International Thomson Publishing Company

Danvers * Albany * Bonn * Boston * Cincinnati * Detroit * London * Madrid * Melbourne
Mexico City * New York * Paris « San Francisco * Singapore * Tokyo * Toronto * Washington




Acquisitions Editor: Anne E. Hamilton

Project Manager: Christopher Doran

Production Editor: Jean Bermingham

Production Services: Publication Services
Composition: Publication Services

Interior Design: Publication Services

Cover Design: Richard Pepper/Flying Pepper Design
Cover Photo: Joseph Devenney/The Image Bank
Manufacturing Coordinator: Tracy Megison

b( © 1995 by boyd & fraser publishing company

1P The ITP logo is a trademark under license.

Printed in the United States of America

A division of International Thomson Publishing Inc.

@ This book is printed on recycled, acid-free paper that meets Environmental Protection Agency standards.

For more information, contact boyd & fraser publishing company:

boyd & fraser publishing company
One Corporate Place ® Ferncroft Village
Danvers, Massachusetts 01923, USA

International Thomson Publishing Europe
Berkshire House 168-173

High Holborn

London, WC1V 7AA, England

Thomas Nelson Australia
102 Dodds Street

South Melbourne 3205
Victoria, Australia

Nelson Canada

1120 Birchmont Road
Scarborough, Ontario
Canada M1K 5G4

International Thomson Editores
Campose Eliseos 385, Piso 7
Col. Polanco

11560 Mexico D.F. Mexico

International Thomson Publishing GmbH
Konigswinterer Strasse 418
53227 Bonn, Germany

International Thomson Publishing Asia
221 Henderson Road

#05-10 Henderson Building

Singapore 0315

International Thomson Publishing Japan
Hirakawacho Kyowa Building, 3F

2-2-1 Hirakawacho

Chiyoda-ku, Tokyo 102, Japan

All rights reserved. No part of this book may be used or reproduced in any form or by any means—graphic, electronic, or
mechanical, including photocopying, recording, taping. or information storage and retrieval systems—without written permission

from the publisher.

Names of all products mentioned herein are used for identification purposes only and may be trademarks and/or registered
trademarks of their respective owners. boyd & fraser publishing company disclaims any affiliation, association, or connection

with, or sponsorship or endorsement by such owners.

12345678910BN87654

Library of Congress Cataloging-in-Publication Data

Levite, Bernard L.

Structured COBOL programming : interactive and batch processing /

Bernard L. Levite.
p. cm.
Includes index.
ISBN: (0-87709-892-1

1. COBOL (Computer program language) 2. Structured programming.

I. Title.
QAT76.73.C25L49 1994
005.13'3—dc20

94-27702
CIP



DEDICATION

To my wife, and best friend, Kim
without whose love and support this dream would not have become a reality



Preface

When | decided to develop and write a COBOL textbook, it was not by whim.
I wasn’t simply overwhelmed one day with an instant desire to write a book
and didn’t sit down the next day to begin writing. I have been teaching
COBOL for over twenty years (among other subjects) and have gradually
“adopted” the language as my favorite. However, over that period of time my
techniques for teaching the language have changed, mostly because com-
puter technology has experienced major changes over that period of time. |
began teaching COBOL in the early 1970s using punched cards and, of
course, switched gears when punched card systems faded. In the meantime,
I had done some contract programming at some local businesses, giving me
the opportunity to use my COBOL knowledge in real applications. One of the
things I noticed was that many of the programs on which [ worked used inter-
active processing techniques more frequently than batch. Since | was coming
from a punched card environment, this was a major adjustment in my way of
thinking. I must admit, however, that this experience broadened my abilities
as an instructor of the COBOL language. From my programming experiences,
I was all set to include interactive processing as a major part of my COBOL
courses, and did begin including these concepts in the early 1980s.
Textbooks at that time, however, did not cover any interactive concepts—
only batch processing. As a matter of fact, interactive processing is just now
beginning to surface in the newer COBOL books on the market.

This issue leads back to my main reasons for writing a COBOL textbook.
I noticed through my experiences that what was being written in COBOL text-
books was not consistent with what was being used by COBOL programmers
in the “real” programming world. I believed when I began this project (and
still do) that the COBOL being covered in textbooks and in classrooms
should be the same COBOL that is being used in real business applications.
[ felt I would be doing my students a major disservice to teach them only
batch concepts and then have them discover, after graduation, that there is
a whole other side to the language. I also noticed that when I began teaching
interactive techniques, the students caught on more quickly to the various
topics, mostly because interactive processing uses visual forms of input and
output. Batch processing relies on input from a mass storage device, which
is not visual in any way. I don’t mean to imply that batch processing is a dead
concept; only that in today’s world it is not the only way to use the COBOL
language. Hence, this textbook attempts to use both concepts heavily, which
is, in my opinion, consistent with business programming techniques used
today.



PREFACE

This textbook is written for beginning and advanced courses in COBOL
and may be taught to students who are majoring in either a computer-
related discipline or any other area. The text should be able to cover a two-
semester course; however, some chapters may be omitted if a shorter time
period is available.

Many features of this text merit some mention here:

Organization (Part | vs. Part Il)

The text, you'll notice, is divided into two parts. The first includes
Chapters 1 through 9, which use visual methods in input and output exclu-
sively (keyboard input; screen and printer output). This portion of the text
is geared mostly toward the basic concepts, organization, and structure
of the COBOL language itself. The second part of the text (Chapters 10
through 18) begins to employ disk files and places more emphasis on busi-
ness applications, in addition to more advanced COBOL concepts. As men-
tioned above, interactive and batch concepts are heavily covered through-
out the text.

The First COBOL Program

You have probably noticed that the first complete COBOL program is not
presented until Chapter 4. It has been my experience that students become
overwhelmed at the sight of a COBOL program when they haven’t yet been
exposed to the various concepts of the divisions, sections, and other fea-
tures contained therein. The result is that students are faced with a compar-
atively lengthy set of programming code that means very little to them. The
initial reaction on the part of the student is discouragement that can and
should be avoided.

This text assumes that the student has no prior programming experience
or knowledge. It eases the student into the COBOL language and program-
ming in general.

COBOL ’85 vs. COBOL 74

Most COBOL compilers in use today employ the COBOL ’85 standard;
hence, most' of the discussions and descriptions refer to that standard.
Several concepts, however, include comparisons of features between the two
standards, particularly where there are major differences.

Mainframe vs. Microcomputer COBOL

With the increased popularity of the microcomputer, COBOL is no longer
only a mainframe-based language. Many institutions and businesses use
COBOL in both environments (mainframe and microcomputers) or, in many
cases, exclusively on microcomputers. The discussions in this textbook are
“generic” in that they will apply in either setting. The only exceptions are the
discussions regarding the ACCEPT and DISPLAY screen options, which are
not standard features, and the coverage in Chapter 18 of RM/COBOL fea-
tures.
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COBOL Compilers

A major portion of Chapter 18 is devoted to microcomputer-based
RM/COBOL and its features. There are many popular compilers available
today, most of which can be used in conjunction with Chapter 18.

Adopters of the compiler version of this text (ISBN 0-87709-894-8) will
receive the RM/COBOL compiler, educational version 5.2. This software
includes an editor as part of the project management system RM/CO*. Full
documentation for RM/COBOL-85 can be purchased from:

Liant Software Corporation

8911 Capital of Texas Highway North
Austin, TX 78759

1-800-RMCOBOL

Features

Examples and Figures This textbook, you'll notice, offers a large number of
examples and figures, with discussions regarding each. There are many com-
plete programs, and almost all of them have flowcharts and pseudocode rep-
resentations.

Structured Programming Heavy coverage of structured programming con-
cepts and techniques begins in Chapter 6 and continues throughout the
remainder of the text.

Advice Paragraphs Throughout the textbook, you'll find many “Advice”
paragraphs, which suggest more efficient ways of achieving various results.
These should be extremely helpful to both beginning and advanced pro-
gramming students.

Program Maintenance Program maintenance is explained in detail and
encouraged through many program projects that require modification of
existing programs.

Tables Chapter 11 covers one- and two-dimensional tables in detail. This
includes thorough explanations of sequential access and direct access of
table elements. The chapter also offers detailed descriptions of the SEARCH
and SEARCH ALL statements.

Indexed Files Indexed files are heavily covered in Chapter 15 with file updat-
ing shown in batch mode as well as in an interactive mode. This topic illus-
trates one of the most powerful uses of interactive processing. How these
two concepts complement each other is explained thoroughly with clear,
understandable examples.

Self-Tests; Exercises; Program Projects There are several Self-Test questions
at the end of each chapter; the answers are included in Appendix E at the end
of the book. There are also other exercises available at the end of many chap-
ters; in addition, most chapters offer program projects (87 projects in all), sug-
gested solutions to which are offered in the Instructor’s Manual.

Glossary A complete, thorough glossary is offered following the appen-
dices, including definitions of terms from the ANSI-85 COBOL Standard in
addition to terms from the textbook itself.



XVi

PREFACE

Documentation Techniques and Forms A thorough explanation of docu-
mentation techniques is included in Appendix F, with a completely docu-
mented program (from Chapter 10) offered as an example. In addition, stan-
dard documentation forms are included at the back of the book for student

use.

Instructor’s Manual

The Instructor’s Manual offers suggested solutions to all end-of-chapter
program projects. Also included are brief explanations of the topics within
each chapter, so that the instructor can organize lectures to fit his or her
needs and time constraints. In addition, many of the figures from the text are
enlarged and included as transparency masters.
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Introduction

The COBOL language was designed to be used
the idea that the instructions be readable.
edge of programming, a COBOL program ; 2 S
tain degree. The complexity of a program and how organized the author was
will have a great effect on just how readable the program is. An example of a
COBOL statement might be

MULTIPLY RATE-OF-PAY BY HOURS-WORKED
GIVING GROSS-PAY.

This statement does exactly what a person might think it does. As one can
clearly see, COBOL is very English-oriented, even to the point of placing a
period at the end of each statement.

There is more we can say about COBOL that cannot be stated about
many other languages. In addition to its readability, COBOL is a very well-
organized language. Many other languages, such as BASIC and FORTRAN,
have many desirable features but are not designed to be well-organized. The
programmer using such languages simply begins with whatever variables
seem useful and “jumps right into” whatever coding seems capable of doing
the job. While that accomplishes what the programmer wants to do quickly,
it is not always the most efficient way to solve a problem. In a COBOL pro-
gram, it is necessary to design, or “set up”, much of the program before the
programmer does anything in terms of building the logic. For example, all
variable quantities are defined before they are used. If a printed report is
desired, or if a mass storage device is needed for later access of information,
they must be defined early in the program, long before any actual data is
printed or stored. Because COBOL requires that quantities and devices be
defined before any actual logic is developed, the programmer is forced to
organize the data. While designing and planning is a desirable part of any
program, many impatient programmers prefer to just “jump in with both
feet” with very little, if any, planning having taken place. COBOL prevents this
kind of programming to a large degree, because the structure of a program
forces the programmer to be better organized.

COBOL is a “wordy” language, and programs often become quite lengthy:.
This feature goes with the territory—in order for COBOL to be a readable lan-
guage, as mentioned earlier, it sas to be “wordy.” COBOL has for years been
the most popular language in the business community. One of the main rea-
sons for COBOL's popularity (and a very important one) is that COBOL is
probably the most standardized language today. This simply means that a
program written for one computer will require very few changes in order to

XiX
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adapt it to another (even from one vendor to another). This is a very impor-
tant and desirable feature in the business world. It is not at all uncommon for
a company to change computers every five or six years, sometimes more fre-
quently and quite often a change from one vendor to another can occur. The
conversion process can be quite expensive, as well as time-consuming. Other
languages require major changes when converting from one computer to
another, while COBOL requires minimal adjustments.

This textbook has been written with the idea of “easing” you into the lan-
guage and the associated logic. Part | covers such topics as the parts of the
computer and how they are used; input and output devices; the hierarchical
structure of data used by the COBOL language; and an introduction to the
four divisions of a program. Also included in Part I is the logic involved in
writing interactive COBOL programs, using a keyboard as input and a video
monitor as output, then getting into print files to allow the user to obtain
printed output. Part Il is more advanced, covering such concepts as sequen-
tial disk files, one- and two-dimensional tables, control break reports, sorting,
and processing of indexed-sequential disk files. Structured logic is discussed
in Chapter 6 and is stressed throughout the book.

You might notice that the concept of disk files has been saved until the
second part of the text, while Part [ dwells mostly on visual forms of input
and output. This involves what is called interactive processing, where the
user and the computer can “converse.” COBOL was believed for years to
be mostly useful for batch processing, in which data was fed to the com-
puter from a file (punch cards or disk) and processed with no intervention
by the user. With the disappearance (almost) of punch cards and the
advent of the keyboard and monitor, COBOL need not be only a batch lan-
guage any more. Also, it has been the author’s experience that many begin-
ning students have some difficulty with the idea that data can be stored on
a mass storage device, such as a disk, and yet cannot be physically viewed
by the user. This text allows you to “get into” the COBOL language more
gradually and therefore permits you to develop a “trust” in the language
and the computer through this interaction. The disk file concept then
becomes easier to accept.

In many discussions throughout the text, you will find references to
COBOL ’85 and COBOL ’74. Beginning in the 1960s, the American National
Standards Institute (ANSI) attempted to maintain standards in technological
areas, one of which was the development of the COBOL language. One of
these sets of standards for COBOL was developed in 1968, upgraded in 1974,
and then upgraded again in 1985. As mentioned above, several places
throughout this book draw comparisons between the 1974 ANSI COBOL and
the 1985 version of ANSI COBOL. Most compilers today conform to COBOL
'85, on which this textbook is based.

All programs in this text have been tested on a DEC (Digital Equipment
Corporation) MicroVAX 3400 computer, but they can be easily converted for
any other interactive computer with COBOL capabilities.

I welcome any comments or suggestions anyone using this text may wish
to offer.
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