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PREFACE

Programming in COBOL: A Structured Approach offers a new and better approach to
COBOL, the most commonly used business programming language. The most elementary
features of COBOL are introduced first with a simple example program. After only one
chapter of COBOL (Chapter 2), the student is able to write a simple program by concen-
trating on only the statements necessary to write such a program and by temporarily us-
ing the simple ACCEPT and DISPLAY statements for input/output. The text adds new
concepts gradually with program examples, and consequently the student is never over-
whelmed by the topic.

Structured programming is introduced early. Even before formally discussing the
topic, the text adopts and illustrates structured programming features: indentation of
code, meaningful names, and organization into main logic and subsidiary sections. By the
time Chapter 7 describes structured programming, the student is already accustomed to
its features.

A problem in current COBOL texts is omission of specific topics. Thus, one book
omits programming style and strategy, another omits control break logic, and another
omits advanced handling of tables or disk files. Ideally, one text should cover all of these
essential tonics, and COBOL Programming: A Structured Approach does just this.

Although COBOL is intended to be a universal language, there are two main reasons
for the variety of COBOL versions:

1.  Differences in computer design (hardware).
2. Differences in operating systems (software).

XIii



How does a textbook handle this situation? Because the IBM system is the most common
computer system used in the data processing industry, the programs in this text have been
designed with IBM features. However, the text points out features that are unique to [BM
and that deviate from ANS standards. Your compiler may have some differences from the
examples in this text in the following areas:

Debugging aids.

SELECT statements that define input and output files.
Definition of arithmetic data in Working-Storage.
Specifications for page overflow.

Disk devices and disk file organization methods.

N s 0 KD e

These areas represent a small portion of a COBOL program; consequently, students
should be able to easily adapt the material in this text to their compiler version. Students
should also use the manufacturer’s COBOL reference manual along with this text.

In the text, a reference to the IBM 370 or 360/370 implies the general IBM com-
puter series based on the 360. This includes the 3000 series released in 1977 and the
4300 series released in 1979,

ORGANIZATION

Chapters 0 and 1 contain elementary material on computers and programming. Those
familiar with another language can skip these chapters or use them as a review. Chapters
2 through 5 cover the basics of COBOL, representing 80 percent or more of standard
program coding. Chapters 6 and 7 are concerned with programming style and the use of
PERFORM in structured programming. From this point on, the chapters can be studied
in various sequences. (Chapter 8, Report Design, is independent of COBOL programming
and may be referenced at any time.) The following chart indicates the relationships of the
chapters. For example, Chapters 9 and 10 in a box means that Chapter 9 should be read
before Chapter 10.

0-7
[ [ I [ [ | [ | I
9,10 11,12 13 14,15 20 21 22 23 24
control tables data sequential report sub- debugging| | COPY job
breaks manipulation files writer | [programs control
[
[ [ | ]
16 17 18 19
indexed VSAM relative and sort
files files direct files




XV PREFACE

NOTATIONS USED IN THIS TEXT

Some COBOL statements allow a number of options; the text shows their general format
according to the following pattern:

Uppercase words Words in uppercase, such as SPACES and READ, are COBOL reserved
words. They must be spelled correctly and used in a program only
according to COBOL specifications.

Lowercase words Words in lowercase are generic terms that represent words or symbols
that the programmer supplies.

Brackets | | Brackets indicate that the enclosed entries are optional and may be in-
cluded or omitted.

Braces { } Braces enclose two or more vertically stacked items, one of which the
programmer is to select.

Ellipses ... Ellipses immediately following a pair of brackets or braces indicate
that the programmer can optionally repeat the enclosed material.

For example:

identifier-1 identifier-2 . .
ADD { literal-1 }oI{ literial.2 13! iy identifer-3 [ROUI\iDED].
required choice optional and choice  can repeat optional
previous entry
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CHAPTER O

INTRODUCTION TO
COMPUTERS

OBJECTIVE: To examine the internal characteristics of the digital computer,
its input/output devices, and the function of the stored program.

INTRODUCTION

Computers, like other automated devices, were developed to replace human
labor. There are two classes of computers, analog and digital. The analog com-
puter measures physical variables such as rotation speed, water pressure, and
electric current. Speedometers, steam pressure gauges, and barometers are good
examples of analog computers. The digital computer works with digits to per-
form calculations. Unlike the analog computer that can perform only one func-
tion, the digital computer can perform many functions through the use of a
stored program, which is a set of instructions that the computer executes.
Another program can replace the stored program at any time to perform a differ-
ent function. This text uses the term computer to mean the common digital
computer.

- The modern digital computer using the stored program was developed in
the 1940s to provide fast, accurate calculations to solve complex problems.
Since that time the computer has made its impact in two main areas: scientific
and business. In the scientific area, the computer performs calculations for ap-
plications such as bridge and building designs, simulation models of the national
economy, and statistical studies of the population. In the business area, the
computer processes and controls large volumes of data (data processing). Com-
mon business applications include accounting, billing, sales analysis, inventory
and production control, and airline reservations. In addition, government agen-
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