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PREFACE

The Fortran programming language continues to be used
extensively in North America as an aid in solving a wide
variety of scientific and mathematical problenms. Until
recently however Fortran did not provide the programmer with
many of +the +tools necessary to take advantage of the
problem-solving approach which has come to be known as
structured programming. Structured programming is primarily
a method of organizing the task of algorithm development so
that correct and efficient programs result. Its methods,
along with those of hierarchical or top-down design, have
helped transform the "art of computer programming"™ to the
"science of computer programming". Several versions of
Fortran now exist which contain the cornerstones of
structured programming —-- the IF-THEN-ELSE construct and the
WHILE-DO construct. These, along with many other
enhancements to standard Fortran, are now an integral part
of the Fortran language processed by the WATFIV compiler
developed at the University of Waterloo.

The purpose of this book is to provide a comprehensive
description of the structured programming approach to
problem-solving using the Fortran language processed by the
WATFIV compiler. The authors believe it 1is the most
complete and up-to-date book on the subject yet published.

The content is organized into four parts. Part I
describes the statements in the 1language which define and
manipulate fixed-point and floating-point values. 1In Part I
the output device is always a printer, the input device,
always a card reader. Unlike most programming texts which
present new topics in the sequence: "Here's another
statement in the 1language."; "Here's how it is used.";
"Here's some examples.", the approach taken in this book is:
"Here's what we are trying to do."; "Here's how we could do
it using our existing knowledge."; "Here's an easier wvay of
doing it.". In other words, the approach is to present the
language in terms of purpose or function.

Part ITI describes -the use of non-INTEGER, non-REAL
values. Chapter 11 presents the concepts. Chapters 12 thru
16 each deal with a specific type of value. Chapter 17
concludes Part II with a summary of the rules for statements
which may contain references to more than one type of value.

Part III describes the non-card input, non-printer
output features of the language. Separate chapters describe



punched output, magnetic tape input-output, direct access
input-output, and ‘simulated input-output wusing CHARACTER
variables. Two chapters describing NAMELIST input-output
and unformatted READ-WRITE statements conclude Part IITI.

Part IV contains ten appendices. Aside from the standard
topics usually found in programming texts, they include
hints for program "debugging” and efficiency (Appendix G)
and a comparison of the Fortran language processed by the
WATFIV compiler and that processed by the IBM Fortran
compilers (RAppendix F). Flowcharting conventions and symbols
are described in Appendix B. Flowcharts are used to define
and illustrate the logic of the decision-making elements of
the language. Appendix J describes how the structured
language elements can be coded using the conventions of
standard Fortran. .

The text does not contain a description of how computers
work. Many suitable books are available to the teacher who
wishes to present these topics in parallel with a course on
Fortran programming.

Use as a text. Because of the detailed nature of the
explanations and example problems, the text can be used in a
self-study environment. It is also appropriate for a one or
two semester course. At Waterloo, first year students cover
the material in Parts I and IT in twenty-five lecture hours.
They have an additional twenty-five hours of laboratory time
during which tutorial help is available for assisting thenm
with their assignments. Topics in Part I which are marked
with an asterisk are omitted in this one semester course.
The approach taken in lecture periods is to present one or
two programming problems, introducing new language features
as needed, but leaving the student to learn the details of
the new statements on his own. More than five-hundred-and-
fifty exercise, drill-type questions are included in the
text. These provide the student with +the opportunity for
intensive practice on specific features of the language.

Use as a reference. Most introductory texts are
unsuitable as a reference because the content 1is organized
so that so-called "advanced" topics are presented toward the
end of the book or as part of an appendix. This means that
information on a particular topic may be found in two or
more places thus necessitating much page-flipping and
searching to find the required information. The
fragmentation of topics is not present in this book. The
index contains over 1000 references.
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The text material was prepared, modified and printed
using the SCRIPT text-editing system at the University of
Waterloo. Texts, like programs, are not usually error-free.
211 programs used as examples have been carefully checked.
Please accept our apologies for any undetected errors.

We acknowledge the contributions of both the Department
of Applied Analysis and Computer Science and the Computer
Systems Group and the University of Waterloo -- the
developers of the WATFIV compiler. Specific thanks go to
sandra Ward and Bruce Hay for providing us with details of
the most recent changes to the WATFIV language. Thanks also
the many helpful suggestions from those who wused the
predecessor of this book, "WATFIV: Text and Reference", by
John B. Moore.

To you the reader, We hope that you will find this a
useful and enjoyable book. We have tried to keep your needs
in mind from start to finish.

Waterloo, Ontario, Canada John B. Moore
Leo J. Makela
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PREFACE TO THE STUDENT

This is a book that teaches you how to speak a language
-- a language which permits you to use a computer to perform
the numerical calculations necessary to solve problems. The
language is one member of the Fortran family of languages.
It was developed at the University of Waterloo to make using
a computer easy for students. Some of you will learn to
speak the language well -- others just enough to get by or
to solve a specific problen. The more exercises and
programming problems you do, the more fluent you will be in

the use of the language. Good luck and good programming.
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