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Preface

This book presents a basic, easy-to-understand introduc-
tion to the COBOL programming language. It is intended for
classroom use as the central text 1n a one oOr two-semester

‘course. It can also be used by persons who must teach themr
selves COBOL. |

The book presents the most useful COBOL features;r The .
details of the.language which are less useful or require more
'student maturity, are deferred in favor of an advanced.coursei
or are left for the student to pick up by himself in actual
on-the-Job tralnlng.

With the understanding that a study of COBOL should be
undertaken by persons who havé a basic knowledge of business
practices, the text introduces students to the'background
knowledge that they must have before théy can understand what
COBOL can do. In several early chapters, such t0pics as file
organization, the basic data processlng cycle, the nature of
reports, and others, are b;lefly explored. Armed with this

knowledge, students cén make rapid progress in their study of
the COBOL language. |

The book introduces COBOL from the ground up. NO previous
experience 1is assumed. The text presénts some'ihformat;on,
then reenforces the student's understanding of that informa-
tion by presenting worked-out programs that use the features

discussed. The program's flowcharts are also given.

The problems become more mature as students progress
through the text. While not exactly taken from the real world,



the problems discussed are simplified versions of those found
there. These problems deal with writing reports, merging
files, updating files, and others. Questions and exercises
at the end of each chapter, further help strengthen the stu-

dent's understanding of the various topics and concepts.

This is the kind of_book that the author wishes had been‘
available to him when he fifst learned COBOL. Now, after
having taught the subject for several years, he has presented
the language in a way that he sincerely hopes will be enthu-
siastically accepted by those who wish to gain a mastery of
the subject. ' "

The author w1shes to express thanks to the many persons
who have helped develop the text. Among those who gave a
great deal of assistance are Karl Karlstrom, Robert Duchacek,
JoAnne LaBarge, Freda Allen, and Katie Kid.

Thomas Worth
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CHAPTER 1

Introduction

COBOL is a computer programming language. It is used by -
persons who give instructions to a computer when solving busi-
ness problems.

The letters in the word COBOL are taken from the words
"Common Business Oriented Eanguaée“., As the name of the lan-
guage_indicétes, COBOL is ideally suited for the solution of
business problems. For example, 1if a company wants to set up
a payroll system, the instructions to the computer COnéérning'
which people are to be paid, wahen, how much, etc.,-could:weii
be written in COBOL. |

COBOL is often called an "English language" language. The
reason 1is that much of what you write in COBOL, is done using
English words. For example, you may use words like DATA, FILE,
RECORD, ADD, MOVE, SELECT, READ, WRITE, and many others. These

words are. part of the COBOL’";eserved word" list which we will

present shortly.

. Reserved words must be used in exactly the way. that COBOL
*demands tﬁat they be used. With only a few exceptions, each
word has only one meaning. In this -text we will discuss many-
of the reserved words and tell what £heir meanings are. We

will also give examples bf how thése words may be used. Take a

moment now to glance at the-appendix that éontainé the reserved
words used in COBOL.

Persons who use COBOL may invent'words_qf thpir'own. For
example, a programmer may invent words like PAY-RATE, YEAR-TO-
DATE-EARNINGS, PERSONNEL-MASTER-FILE, and many others. There

1



2 - Chapter 1

-«

1s an 1mportant restriction. A user must make sure ‘that in-
vented words are not on the reserved word list. We'll show

you how to invent your own Engllsh words later in this text.

When you use COBOL, you are performlng a functlon called
"programmlng".' Programming refers to the wrltlng of instruc-
tions for a computer to follow in solving a problem. The set
of instructions-is called a program“. Reviewing, a program
is a set of instructions to a computer telllng it how to solve
- a glven problem. The process of creatlng a program, is called
"programming”". A person who creates programs, is called a
"programmer". E | ” |

There are other programming languages availablepbesideé{
COBOL. Some of thoee languages are FORTRAN,'PL/T,'RPG,‘ALGOL,
and BASIC. Each of the languages has its particular strength;
for example, FORTRAN is espec1a11y useful for the solution of
sc1ent1f1c problems. This text discusses COBOL, an excellent
business programming language. |

- This book is for beginners. The author assumes the reader
has had no previous experience in data processing. We begin
at the'beginning'andkproceed in easy steps toward a mastery of
the major features of COBOL. Not all features of COBOL are
discussed ‘in this book. To 'do so within the step-by-step-
framework of this text would require a much larger ‘volume.
However, the text covert the most useful features. In addi-'
tion to the material covered in this text, you will also be
given 1nstructlons-on how to understand COBOL reference manu~
als. You can use the reference manuals to augment your know-
ledge of COBOL. Once you know how to code simple COBOL pro-
grams, it is but a single step toward the expertise you need
to write more complex programs. '

We trust you will have an enjoyable and rewardingfﬁff&fflﬁ
ence as you move forward to the remaining chapters in thii*'
book. Good luck!



Introduction -3
EXERCISES AND PROBLEMS
1. Whétfdo the letteré in the word COBOL stand for?
2. Why is COBOL called an English-language language?

3. What is the COBOL "reserved word" lisf? Give six words
that are in the list. | |

4. What is a program?

5. May programmers use invented words, as well as COBOL re-
served words, in COBOL programs?

6. Besides COBOL, what are the names of some other program-
ming languages?

NOTES  FROM THE PROGRAMMER'S DESK

A computer is very fast. It can perform in a single
second the amount of work that a human being would require
one full year to duplicate.

But a computer is not a magical device. It has to be told
what to do and in what sequence. If a person giVeS incorrect
instructions to a computer, then the computer must give incor-

rect results. Those incorrect results will be given at amaz-
ing speed.

As you begin your study of computer programming using the
COBOL language, resolve to be thdrough and accurate. It has
been said, and aécurately so, that garbage in equals'garbagé ;
out (GIGO). Avoid GIGO because GIGO is expensive. |



CHAPTER 2

The Nature of Files

COBOL is‘'"file-oriented". This means that a COBOL pro-
grammer, using thé language, can describe files, read files,
create files, and process the data found upon files. (We'll
discuss the meanings of "data" and "data processing" pre-
sently.) |

Since COBOL is so oriented toward files, it follows that
before proceeding with anything else, we should discuss files,
determine what they ére, and study how they can be used.

There'are all sorts of files. Let's consider business files.

. A business file is a collection of related "data records”.
Records are made up of "fields" and fields are made up of
"character positions". To understand the meanings of these

terms, let's consider a concrete example.

In the Sales Department of the Wilcox Manufacturing~Cor*
poration, there are 230 employees. The'business‘faqks that
the éompany needs for each employee arelrecorded'on,a reel of
mégnetic tape. Figure 2-1 on the following page shows that
tape. . | | B

- Another word that means the same as "facts" is "data".

From this point we will use the term data to represent_buSi-

ness facts. (Observe that the word "data" is‘plural.)

The reel of tape shown in Figure 2-1, and the data re-
corded upon it, constitute an entity éalled a "master file".
A "master file" contains all of the data for alil of the re-
lated persons- or things that the.file covers. As an example,

if a file is an inventory master file, the file contains all

4



ThelNature Of Files 5

of the data for all of the partS“inhinventory. If the file
is a personnel master file, the file contains all of the data

for all of the employees of the business unit.

Reel Serial
Number

Master
File

Leader Internal Label Data Records
PERSONNEL
MASTER FILE

Interrecord Gaps Name of File

Figure 2-1

Typically, a reel of tape is 2400 feet long and 1/2 inch
wide. By means of'magnetized épots on the surface of the
tape, as many as 6250 characters of data may be recorded per
inch., It is common to find tape with a recording density of
200, 556, 800, and 1600, as well as 6250, characters per inch.

In Figure 2-1 you see‘a “leader".r The leader may be up to
twenty feet long. 1Its funcfion is to provide some tape that
can be wound on a takeup reel on the device used to process
tape (a tape handler). Figure 2-2 on the following page shows

a tape_handler.

On the tape shown in Figure 2-1, you can see unused por-
tions. Each unused portion is a 3/4" blank area. The blank
area 1s called an "interrecord gap". Soon we'll discuss why
interrecord gaps exist. ' ' | |

‘You can also see an "internal label". An intefnal label
is the name given to 84 characters ©f data. The characters
tell what is the ﬁame‘of the file (for example, Employee
Master), the reel serial number (for example, 34675), the date
created (for example, March 28, 1977), and other items. As we
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shall see when we discuss the "opening" of input files, in-
ternal labels are used by computers to check files before they
are used. |

® .o
=1 T1-T-1

|
- F—— e "
) £
-
~ _ .
. ‘. - Y

" - . -~
e Fo -
" : =

r : S

'From De Rossi, Exploring the World

of Data Processing C 1975, Reproduced

by permission of Reston Publishing

Company, Inc, Reston, Virginia

Figure 2-2

Between interrecordmgaps we see groups of five records. A
record 1s a collection of all the data items concerning one
‘individual.  For example, the first record of the illustrated
file may be George T. Milliken's record. In this record,
Georgé's social security number is recorded; also his name,
job code,‘pay rate, and year-to-date ‘earnings. Several other

data items concerning George Milliken are also given.

The next record may be Helen G. Bradley's record. Heére,
Helen's social security number 1is given; also her name, job

code, pay rate, year- to-date earnings, etc.

_—

- The data 1tems.mentloned above: social security number,
pay rate, joB code,*etﬁ., are recorded on the tape in places
called #fields"”. A field is an area made up of character posi-
tions. For example, an area on the tape may have been reserved
to hold a social security number, another area to hold an em-
ployee name, andther to hold a job code, etc. The areas are of

variable length because some data items require more character
positions than others.
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The smallest unit on a tape is the character position. A
character position iélcapable of holding a single1data pro- |
cessing character such as A, 3, $, etc. These characters are
stored* in the form of magnetized spots. One or more character

positions form a field; one or more fields form a record; and
one or more records form a file.

The records on a personnel master file are organized around
some key data item. Follbwing common business practice, the
key item is probably each individual's so¢ial security number.
The records are probably recorded in increasing sequence by
social security number. The records on anlinventory master

file are probably recorded in increasing sequence by part or
catalbg number.

In Figure 2-1, observe that there is an interrecord gap at
&
the end of the fifth record. The records in the group of re-
cords constitute a unit called a "block". Observe that there

is a group of five records per block 1in the illustrated file.

A block of records may contain one, two, three, or as many

records as was deemed desirable by the person who designed the
- format of the file.

- For the present, let us assume that each record in the file
is exactly the same size as every other record. This organiza-
tion necessarily means that some space in each record is wasted
because. not all data items within the records require the same
amount of space (in character positions). The name "Milliken",
for example, 1s somewhat longer than the name "Bradley". If
each record has reserved 15 character positions for a last
name, Milliken's record uses eight of the 15 positions;
BradleY's record uses only seven. The unﬁsed chafacteffposi-
tions receive blanks. Similarly, if seven character positions
have been reserved for year-to-date éarnings, one peréon's fé-
cord may use only six of them, another record, fivé. Where

numeric values are concerned, unused positions in a record are
filled with zeroes.

Let's review:

\,
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A file is a collection of data records. Often, but not
always, all the records have been designed to be of the same

size.

The person who designed the file decided how many records
£o place in a "block". Interrecord gaps separate blocks of

records.

Records consist of fields. A field,contains a data item
like social security number, employee name, job codé, pay rate,
year-to-date earnings, year-to-date federal taxes paid, number
of ekemptions, etc.

'Fields consist of character positions. ' For example, so-
cial security numbers require nine positions (dashes are not
included in storage), last names require 15 (moré or less)
character positions,-year-to-déte earnings require seven char-

acter positions, etc.

At the head of the file, an "internal label" gives infor-
mation about the file so that the file can be checked before
it is used. .

 On magnetic tape, records are stored in blocks. A block
may contain from one to many records. When the computer is
directed to obtain a record from the file, it obtains, not one,
‘but an entire block of records. The computer reads (obtains)
- records from one interrecord gap to another. We'll have more
-on this subject later. '

‘Magnetic tape can be read at rates of 120,000 characters
per second and more. This means that all the data on a reel

"of magnetic tape can be read in three minutes or less.

EXERCISES AND PROBLEMS

1. What is a file?
2. What is a record?
3. What 1s a field?

4, What 1s a character position?



11.

12

13.

14.

b

16

17.

18.
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What 1s a word that means the same as "data"?

How long, 1in feet, is a typical reel of tape? What is
its width? |

How many characters per inch may be recorded on magnetic

tape? What are some common recordlng densities?
What is the function of a "leader" on magnetic tape?

What is an "interrecord gap"?

What is an internal label? What is the function of the
label on magnetic tape?

How many recerds would you expect to find in a block on

maghetic tape?
What is a "key" data item?
Do records in a file always have uniform sizes? Explain.

What does the term "read" mean? How many records does a

computer ¥ead when requested to obtain one?

rd

Fill in the blanks: A file ishancollection of

A record is made up of "+ Fields consist of

" If all 2400 feet on a reel ©f magnetic tape were .usable

for data, how many characters of data could the'tape 

hold? = Assume a recording density of 800 characters pér
inch.

A file on magnetic tape contains 5000 records. Each re-
cord coqtains'3000 character positions. There are ten
records per bioek. How many feet of tape are needed to
record the file? Assume that the intefrecofd gaps are

,3/4" long and that the recordlng density 1s 800 charac-

ters per 1nch. Ignore the tape leader and the 1nternal
label.

Solve the same problem given in Question 16. There'is 
only one change in the facts given. Assume that the re-

cording dehsity is 6250 characters per inch.



CHAPTER 3 -

Card Files

Master files are normally stored on magnetic tape, mag-

netic disk, or data processing cards like the one shown in

Figure 3-1.

ANDREWS JAMES W 051389216 A3 0485 M
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Figure 3-1

A Dats
Processing
Card

The illustration shows one punched card. Consider this
card to be James Andrews' record. You can see that the card
contains Andrews' name (ANDREWS JAMES W), social security'

number (051389216), job code (A3), pay rate (0485), and sex
(M) . Many master records contain much more data than that

shown in the illustrationf

Now consider a deck of master record cards. See Figure

-

3-2. on the following page.
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