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Preface

COBOL: From Micro to Mainframe is a truly comprehensive work, providing in a
single source all subjects normally covered in the one-year COBOL sequence. The
scope is extensive, ranging from an introduction to COBOL, to maintaining sequential
files and nonsequential files. The text also shows the new directions for COBOL in a
chapter about Object-Oriented COBOL and an appendix devoted to the proposed
changes in the COBOL 2000 standard.

All programs in the book can be run on personal computers or with minor
modifications on mainframes or other platforms. The beauty of COBOL is that it
can operate on any plattorm. This text provides instruction in ANS XOPEN standard
COBOL. The one exception is the use of Micro Focus Object-Oriented COBOL in
Chapter 20, since the final ANS standard has not yet been adopted.

Improvements in the Third Edition

The third edition responds to the requests of many students and instructors to
provide access to Windows-based tools while maintaining the proven approach to
teaching COBOL. Features of this edition include the following:

* The text has been moditied to show the development of programs in a
Windows environment. While the essential characteristics of COBOL remain
unchanged, the development tools have not. This edition provides examples
using one of the most popular Windows development tools available: Micro
Focus® Personal COBOL™ for Windows ™.

* Chapter 19 has been added to explain the Year 2000 problem. This chapter
discusses the sources of the problem, shows why it is a problem, and
discusses several techniques to correct the problem. At the end of the
chapter, we provide a list of World Wide Web sites where further information
may be obtained.

* Another new chapter (Chapter 20) demonstrates the concepts of Object-
Oriented COBOL. This new approach to COBOL promises to be a way for
companies to maintain the value of their legacy COBOL programs while still
being able ta use the benefits of object-oriented programming.

* Appendix A provides extensive coverage of the Micro Focus Personal COBOL
for Windows. In addition to explaining every menu item and button, this
appendix also includes a brief tutorial allowing the student to experience
process of creating a program.

* Appendix B provides a guide to installing Personal COBOL for Windows and
several techniques to make using the product easier.

* Coverage of COBOL 2000 and intrinsic functions has been added in
Appendix E. The 1989 extensions to COBOL 85 allow the use of predefined
functions that had been missing in COBOL. This appendix also discusses the
changes anticipated in COBOL 2000.

* InAppendix G, there are 32 new projects for student programming
assignments. Many of these projects build on previous tasks allowing the
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student to experience the development of systems and the performance of
maintenance.

Various chapters have been changed to incorporate the changes in
debugging and editing techniques used with a Windows programming
environment as opposed to using a DOS compiler and debugger.

Benefits and Features

All of the features that have made the second edition successful have been retained
and carried over into the third edition. These include:

Immediate entry into COBOL programming, beginning in Chapter 1.
Programming is learned by doing, and the book has students writing a
complete program from the very beginning. Chapter 2 continues the
discussion by having them execute the program of Chapter 1 in a thorough
introduction to the programming process.

Over 30 illustrative COBOL programs reinforce the discussion in the text and
serve as both pedagogical aids and subsequent reference material. Every
program is presented in a uniform and detailed format, including program
narrative, record layouts, report layouts, test data, and processing
specifications.

A thorough discussion structured methodology, hierarchy charts,
pseudocode, and top-down testing is presented in Chapter 3 and followed
throughout. Students learn the proper way to develop programs early on and
follow the procedure throughout the text.

Every COBOL program in the text as well as data files for the student projects
are available for download from a special World Wide Web site: http://
www.prenhall.com/grauer_cobol.

The availability of the sample listings enables students to reproduce and/or
modify any of the programs without the tedium of data entry and further
enhances the learning experience.

An abundance of short-answer (true-false and fill-in) questions, COBOL
problems, and programming projects for every chapter, with answers to the
odd-numbered questions provided in Appendix I,

Programming tips, dispersed throughout the text, that go beyond the
syntactical rules of COBOL, and suggest stylistic considerations to make
programs easier to read and maintain.

Extensive use of graphic aids, featuring a two-color presentation, with figures
to further clarify the presentation. Where Micro Focus Personal COBOL is
discussed, actual pictures of the screens assist the student in understanding
the user intertace.

Systemn concept presentation at the beginning of most chapters, as COBOL
instruction has come to require additional material beyond the language
itself. There are detailed discussions of control breaks, data validation,
techniques for table lookups and initialization, storing, the balance line
algorithm for file maintenance and the organization of indexed files.

While focusing on the proven techniques of structured programming and the
established syntax of COBOL 85, the text also introduces the concepts ot
object-orientation and previews the significant changes in COBOL 2000.
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Software and Supplements

The following software and supplements are available from Prentice Hall:

« SOFTWARE—Micro Focus Personal COBOL for Windows 3.1 with object-
orientation and Personal Dialog System. Compatible with Windows95 and
WindowsNT, Personal COBOL provides all the tools to help you learn and
use COBOL. The software includes an integrated editor, compiler and
animator for creating, debugging and executing COBOL programs. Prentice
Hall offers an affordable package of COBOL: From Micro to Mainframe, Third
Edition with the Micro Focus Personal COBOI. Compiler. Please order ISBN
0-13-975178-5.

* WEB SITE—Download every COBOL program in the text as well as data files
for the nearly on hundred student projects from the COBOL: From Micro to
Mainframe web site at: http://www.prenhall.com/grauer_cobol.

e Instructor's Resource Manual (ISBN# 0-13-081513-6)

* Prentice Hall Custom Test. Based on the powertul testing technology
developed by Engineering Software Associates, Inc. (EAS), Prentice Hall
Custom Test allows the educator to create and tailor the exam to their own
needs. Please order ISBN# 0-13-081515-2
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Chapter 1 — Introduction

OBJECTIVES

OVERVIEW

After reading this chapter you will be able to:

Define the terms: field, record, and file.

Name two technigues used to express program logic.

|dentify the four divisions of a COBOL program.
State the six COBOL language elements.

State the rules for creating a programmer-supplied name; distinguish
between examples of valid and invalid names.

@ State the difference between numeric and nonnumeric literals; recognize
valid and invalid examples of each.

# Follow the logic of a simple program as expressed in a flowchart or
pseudocode.

This book is about computer programming. In particular, it is about COBOL, a
widely used commercial programming language. Programming involves the
translation of an algorithm (a precise means of solving a problem) into a form the
computer can understand. Programming is necessary because, despite reports
to the contrary, computers cannot think for themselves. Instead, they do exactly
what they have been instructed to do, and these instructions take the form of a
computer program. The advantage of the computer stems from its speed and
accuracy. It does not do anything that a human being could not do, given
sufficient time and memory capacity.

We begin our study of computer programming by describing a simple
problem and then developing the logic and COBOL program to solve it. This
rapid entrance into COBOL is somewhat different from the approach followed by
most textbooks, but we believe in learning by doing. There is nothing very
mysterious about COBOL programming, so let’s get started.

The First
Problem

Our first problem is set in the context of a university, and involves a set of student
records, one record per student. Each record contains the student’s name, number
of completed credits, and major. Implicit in this statement are the definitions of
three fundamental terms: field, record, and file. A field is a basic fact, such as the
name, address, major, grade point average, or number of completed credits. A
record is a set of fields, and a file is a set of records. Thus, if there were 1,000
students, there would be 1,000 records (one for each student), each consisting of
five fields, and comprising a single student file.

To clarify this relationship, we create four hypothetical students for our
problem: John Adams, Amelia Earhart, Orville Wright, and Georgia O’Keeffe. There
are many facts about each of our students, but our problem utilizes only three:
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Figuge 1.1 Fields, Records, and Files
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name, major, and credits completed. Figure 1.1 represents these concepts in pictorial
fashion. Each fact about each student comprises a single field. The three fields
collectively make up that student’s recard. The four records (one for each of our
students) compose the student file.

The problem is to process the file of student records and produce a list of
engineering students who have completed more than 110 credits. It 1s a typical
problem, in that its solution will address the three elements common to all computer
applications: input, pracessing, and output. As shown in Figure 1.2, the student tile,
just defined, is the input; this file is processed by determining which students are
engineering majors with more than 110 credits; and consequently, a report is created
as output, reflecting these students.

The input to a computer program; that is, the precise arrangement of the
various fields in each incoming record, has to be specified exactly. Figure 1.3ais a
common way to communicate this information, and shows that the student’s name
is contained in positions 1-25, the number of credits in positions 26-28, and the
student’s major in positions 29~43. Note too, that every record in a given file must
have the identical record layout.

In similar fashion, the report produced as output is also precisely designed.
Figure 1.3c shows a print layout chart, in which descriptive information appears
on line one, with the names of selected students in columns 9-33 of subsequent
lines. Observe also that the location of the name field is different in the input and
output records (positions 1-25 and 9-33, respectively), and that each input record
contains three fields, but that each line of output has been designed to contain only
one field.

Programming Specifications

It is important that programming specification—that is, the input, processing, and
output requirements—be presented in a clear and unambiguous fashion.



