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Preface for Instructors

The Goals of
Advanced
Structured COBOL
and How They

Are Met

An advanced COBOL course should concentrate on bringing students
programming skills as close to professional level practice as possible in the
classroom. With that goal in mind we have organized this text to help ensure
that the student is reminded of the foundations learned in the beginning
COBOL course, that structured programming concepts are reviewed and
enhanced, that reporting techniques are strengthened, and that file concepts
are thoroughly covered.

As you review the table of contents for this text, you will see that the
bulk of the pages are devoted to file concepts and file handling. We feel that
one of the most challenging topics for students is that of file update. When
they have successfully completed update and other file-related programs,
they will have significantly improved their programming logic skills, they
will have enhanced their knowledge of file storage, and they will have tested
their ability to handle large and multi-faceted programs.

Our experience with teaching Advanced COBOL students for several
years leads us to believe that the most important thing that students can
learn in this course is what we call “‘ways of work.” The concept of ways of
work includes the preparatory activities—structure chart, pseudocode, and
test plan—that should be completed before beginning to code a program.
Ways of work includes using a carefully constructed test plan to guide a
phased development of the program. Ways of work includes coding and
testing the program in manageable chunks instead of trying to code and test
it all at once. Ways of work includes several techniques available to aid in
debugging programs and verifying their accuracy.

Before going on to the next subject, you might wish to read the Preface
for Students. The individual chapters, their role in the course, and possible
variations in the order of study are discussed there.

Advanced COBOL, as stated, should enable the successful student to step
from the classroom into a position as a programmer trainee, with sufficient
skills to become productive after a short period of becoming acclimated to
the particular environment in which he or she has chosen to work. In order
for a text significantly to help the student reach that level, it must have some
specific goals and means for achieving them. The following lists the goals of
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this text and the topics, discussions, and projects that make possible the

attainment of the goals.

1. The student learns advanced COBOL facilities and techniques.
COPY, subprograms, and tables with indexes are reviewed.

The character manipulation statements INSPECT, STRING, and
UNSTRING are covered thoroughly.

Report Writer is introduced.

The COBOL statements for specifying and accessing sequential,
indexed and relative files are presented.

The problem set contains programs dealing with tables, the COPY
statement and subroutines. Other problems involve the use of the
character manipulation statements. Problems for practicing Report
Writer and for file handling are included.

2. The student learns the essential record and file concepts.
The types of files are discussed.
Guidelines for designing master file records are presented.

The advantages and disadvantages of the different file
organizations are presented.

Variable-length records and the COBOL statements for han-
dling them are presented.

The different requirements for sequential, indexed and rela-
tive files are thoroughly discussed.

How indexed-sequential files are stored and accessed is
thoroughly discussed.

Multi-indexed file concepts are presented.

3. The student learns important file-related concepts and methods.
Transaction editing and its importance are presented.

Program problems involving transaction editing are part of the
problem set.

Transaction input and editing over the video display terminal are
thoroughly discussed.

A problem and problem ideas for interactive transaction program-
ming are given in the problem set.
4. The student learns to develop large programs quickly, efficiently
and accurately by doing the development in stages.
Top-down coding and testing are reviewed.
Large program problems are presented in stages.
5. The student learns to program the logic of file update and random
file access.

Three versions of sequential file matching logic are contrasted and
thoroughly discussed.

Programming examples for sequential, indexed and relative file
update are thoroughly discussed.

Comprehensive program problems covering sequential, indexed
and relative file update have been developed for student practice
in the problem set.

A multi-indexed retrieval program problem is part of the problem set.
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The Genesis of
Advanced
Structured COBOL

Declaration of
Appreciation

6. The student becomes aware of the evolution of COBOL, of the
latest ANSI standards, and of current theory about programming.

The text presents the important aspects of the ANSI 1985
standards.

Structured concepts, including cohesion and coupling, are dis-
cussed.

Structured style and program organization is reviewed.

The COBOL statement formats in the appendix conform to the
ANSI 1985 standards.

Mike Murach and Associates, the original authoring group, developed the
first edition. The first edition was one of the few COBOL textbooks that
presented and supported structured programming in a practical, understandable
manner. The team that developed the first edition employed their collective
high level of professional expertise and long experience in presenting a very
successful COBOL text.

When the time arrived for the first edition to be revised and modernized,
Mike Murach was unable to do the revision because of other business
interests. The publisher, Science Research Associates, contacted me to see if I
would be interested in doing the revision. As an Associate Professor of Computer
Science Technology, and a former professional programmer and analyst
myself, I had been using the first edition of Murach’s Structured COBOL for
many semesters. 1 gladly accepted the opportunity to continue the life of a
text that I considered to be one of the finest available for teaching structured
COBOL.

The second edition has been enhanced with more detailed program problems,
with fuller explanations and guidelines for structured programming and
style, with reference to the ANSI 1985 standards, with new topics such as
interactive terminal processing, and with thorough explanations and examples
of file processing and update logic. Where the first edition contained just
enough material to cover a two-semester COBOL course, the second has
been split into two textbooks to cover the fundamentals course and the
advanced course. The expanded coverage gives instructors more flexibility
in dealing with topics they may wish to emphasize.

In preparing the second edition, I have tried to remain faithful to the fine
work begun in the first edition while enhancing that work in both breadth
and depth.

As coauthor, I recognize that developing a successful textbook requires a
strong team effort, and I would like to express by appreciation to the following
people for their parts in that development.

m First I am grateful to Mike Murach and Associates for their work
which resulted in the very successful first edition of Structured
COBOL.

m Secondly the team that SRA, the publisher, brought together should
ensure the success of this edition. Specifically, I need to thank Timothy
Loughman, the copyeditor for the many hours he spent with me in

revising and polishing the text itself. Michael Carrigg, the acquisition editor,
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and Richard Myers, SRA’s manager of editoral development, deserve
high praise for overseeing the development and helping maintain a
tight production schedule. Bernie Esposito, University of Baltimore,
Eli Boyd Cohen, California State College-Sacramento, and Bill Knouth,
Heald College, reviewed the first draft of Advanced Structured
COBOL. Each of these reviewers provided helpful comments and sug-
gestions.

m Next I want to express my appreciation to my colleagues and
family. My colleagues at the University of Southern Colorado have
been very supportive of my efforts, and have often picked up the
slack left when my work on the book took away from time available
to counsel students or to serve on committees. My family has been
equally supportive and understanding when I gave them less attention
than they deserve.

m Finally, our local programmer and technical reviewer, Molly Jagger,
is one to whom I cannot adequately express my appreciation. Mrs.
Jagger has written several program examples and prepared sample
program solutions for the instructor’s guide. She also reviewed the
entire text for technical problems, and her effort has minimized the
errors, oversights, and incomplete explanations that naturally occur in
an effort of this magnitude.

John J. Padgett
Pueblo, Colorado



Preface for Students

Having successfully completed the fundamental COBOL course, you have
developed basic knowledge about and skill in using the COBOL program-
ming language. Now you are ready to extend that knowledge and skill to the
level where you can present your application and yourself to an employer
with confidence. When you successfully complete the advanced COBOL
course, you will need only experience and maturity to become an expert
programmer.

Before beginning the advanced course there are a few aspects of the
course and this text about which you should be aware:

1. The coding and testing of the problem programs in this text
require a more phased approach than you may be used to. The programs,
particularly those for file update, are complex in that they combine
several distinct activities. We cannot emphasize enough the importance
of developing your programs ‘‘by the numbers,”” as the military
would say. That means that you should carefully develop a structure
chart for the general program design, reworking it as many times as
necessary until you feel that it is as good as you can make it at that
stage. After that, you should either do the pseudocode for each module,
or develop a phased test plan and do the pseudocode for the modules
in the first phase(s) of the plan. The actual coding and testing should
proceed in phases as indicated by the test plan. Do not try to code
and test the programs in this text (especially those for file update) all
at once. Rather you should code, test and revise one phase until it
works properly before moving on to the coding and testing of the
next phase. This is why the concepts and practice of top-down coding
and testing are so important.

2. The format of each topic is roughly the same. The topic is
introduced and is followed by a list of new terms that will be encountered
in the topic, and the objectives for the topic. Then the subject discussion
follows and the topic typically ends with a summarizing discussion
and with problems related to the topic and with their attendant
solutions.

You should be sure that you are comfortable with the terms, since
knowing them will help your understanding of the subject matter dis-
cussions. The terms are limited to those that should be new to you.
The objectives for the topic follow the terminology list. These are

xXv
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usually stated in terms of behavioral objectives—in other words,
things that you should be able to do when the topic is successfully
completed. The objectives can usually be achieved only by actually
writing a program to develop the skills that you are expected to
acquire.

You should study the end-of-topic problems and solutions carefully
as they are intended to lend insight into the subject matter and its
application. They also provide an introduction to the problem programs
you will be asked to implement.

We recommend that you begin to study the problem program that
will be assigned for each chapter or topic as soon as the subject is
introduced. You should be continually thinking how to apply the
new learning to the problem as the subject is discussed.

3. This text is designed so that the chapters do not have to be
covered in sequence. Since you have developed basic COBOL knowledge
and skill in your fundamentals course, the topics and problems in this
text may be selected according to the particular goals of your
advanced course. We would like briefly to review the chapters of this
book:

m Chapter 1 is intended to be a review. We suggest that you read
through it and carefully study any area where you feel a weakness and
bypass those areas where you feel adequately prepared. For example,
if you covered the COPY statement and subprograms thoroughly in
your fundamentals course, you can go on to apply that knowledge in
the programs that require the COPY statement and subprograms.

Of special importance is the topic of top-down coding and testing.
We feel that this topic should be covered immediately, even if you are
familiar with the procedure described. Many of the problem programs
in this book will require the use of top-down coding methods in
order to develop the programs in the most efficient and accurate manner
possible. Failure to practice those methods will prolong the development
time longer than necessary, and cause you needless frustration.

m Chapter 2 covers structured concepts. We feel that the style and
organization guidelines presented are among the best, but you may
have developed your own set with which you are satisfied. If so, you
may only need to skim through the guidelines presented here for contrast,
comparison, and possible new ideas. The topics on coupling and
cohesion, and the ANSI standards could be covered toward the end of
the semester when there is not time to introduce new programming
concepts but there is time to discuss subjects of more general interest
to the professional programmer.

m Chapter 3 treats character manipulation, transaction edits, and vali-
dation practices. Again, you may wish to bypass those topics already
covered in your fundamental course. Or, the topics may be covered
toward the end of the course, when it will be time to integrate the
concepts of validate/edit, sort, and update for batch update or validate/
edit and update for interactive update.

m Chapter 4 discusses reporting, and covers design and the COBOL
facility Report Writer. If you do not have Report Writer available,
then that topic could be bypassed or just studied briefly. Report
design may be covered any place in the course, because no program-
ming skills depend upon a knowledge of that topic.
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m Chapter 5 is a necessary chapter. The first two topics on record
design and variable-length records may be covered at other times, but
the third topic, dealing with update master records, should be studied
prior to beginning Part III.

m Part III, which treats file handling, is the focal point of the text and
probably should be studied in sequence as it moves from sequential
organization (the basic file structure) to indexed and relative organizations
(the basic random structures).

m Chapter 6 is probably the most important chapter in the text. Here
is where you begin to understand how records are stored on files,
especially random-access files.

m Chapter 7 covers sequential file update logic. The problems
associated with this chapter will provide you with the greatest challenge
of your COBOL programming experience. The challenge will come
not from the programs being intentionally difficult, but from the fact
that the update process is many-faceted and the programs are naturally
longer.

m Chapter 8 is about indexed files and its topics are also very important.
In it you study the currently most popular random file organization
method for applications programs.

m Chapter 9 covers relative files. It should be studied so that you can
begin to understand how to use relative files, but you may not find
time to write programs using that organization. If such is the case, it
will be all right—the most often-used organizations for COBOL
applications are sequential and indexed, and that is where you should
concentrate your learning.

m Part IV, which consists of chapter 10, may be studied at any time.
Knowing how to program interactive applications that use terminals is
a skill that more students should develop, and we recommend that it
be studied and used in at least one program problem.

m The appendixes contain the problem set for the course and the
COBOL reference formats. There are more problems here than you
could be expected to complete in one course, so they should be
selected according to your skill level when you begin this course and
to the goals of the course. The problem specifications are typically
very detailed so as to minimize the confusion and ambiguity that can
occur with less specific problem statements. In addition, we feel that
you will be confronted with similarly detailed specifications (or the
need for them) as a professional programmer.

The reference formats have been made to conform to the 1985
ANSI standard format specifications. Some of the formats will not be
available on your computer due to the level of compiler you use.
Some will not yet be available because the standards were only finalized
in 1985 and it takes time to incorporate them into a compiler.

This book provides you with coverage of subjects that are designed to enable
you to enter into the professional world with a sound foundation of knowl-
edge and skill and with confidence in your ability to succeed. To achieve
that end you will have to avoid waiting until the last minute to begin a pro-
gram, and you will have to employ the phased approach to program develop-
ment. We know that, when you combine these two practices with diligent
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daily effort, you will amaze yourself with what you can accomplish.

We hope that you find this book stimulating to your professional growth
and exciting to read because of the new insights into professional programming
you will gain. Let us now begin.

John J. Padgett
Pueblo, Colorado
1987
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