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PREFACE
S )

The first edition of this book was written in 1975 and predicted that per-
sonal computers would become common “sometime in the 1980s.” The pre-
diction was correct, but conservative—1980 marked the turning point for
the introduction of computers into the households of the Western world. In
preparing the second edition,  have tried to address this and other dramatic
developments in computers by updating the book where necessary and by
including discussions at appropriate points of such increasingly important
topics as expert systems, management applications, and office automation.
In addition, to help students in reviewing material, the glossaries that ap-
peared at the end of the individual sections in the old edition have been
gathered into one large glossary at the end of this volume. To help readers
further explore their own interests, I have greatly expanded and updated
the Suggestions for Further Reading at the end of each section. I hope that
all of these changes will enhance the value of the book to student and in-
structor alike.

TO THE INSTRUCTOR

There seem to be two extremes in books on computers and society. At one
extreme, there is the book that loads down its readers with so many details
about how computers work that they have neither the time nor the energy
left to examine the social implications. At the other extreme, there is the
book that tells its readers so many different effects that computers are hav-
ing on their lives that it is impossible to discern any pattern in the details.
This book tries to strike a balance. The first chapter is intended to help place
your students’ study of computers within a societal perspective. Chapters
2 and 3 provide a basic understanding of computers and programming. The
next five chapters give a comprehensive overview of the impact computers
have on the cybernetic society. A final chapter is intended for just a few
readers—those who desire a step-by-step view of how computer circuitry
can follow the instructions we give the computer—and is not essential to
the book’s overall coherency.

One of the toughest questions in setting up a course on computers and
society is deciding on how much programming to include. My feeling is that
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Chapter 2 provides the absolute minimum of programming concepts, while
Chapter 3 provides key concepts—graphics, networks, microcomputers,
and program design—essential for any serious discussion of what com-
puters can do. Some of you will find that this is enough. Others will want
to teach a “real” programming language, like BASIC. Such instructors will
find it convenient to supplement this book with a user’s manual for the par-
ticular “dialect” of BASIC in use at their institution.

Excluding Chapter 1, which is not divided into sections, this book con-
tains 25 sections. For the most part, the material in a section can be covered
in one lecture or be extended to constitute two. The first lecture should give
an overview of the course, based upon Chapter 1, and should be followed
by the presentation of Sections 2.1 and 2.2. Other than that, the order of
presentation is very flexible.

You may omit sections in order to bring in guest speakers, add supple-
mentary material, or devote more time to programming. The abstracts at the
beginning of each chapter outline the section prerequisites and will aid you
in formulating your schedule.

This flexibility of scheduling and the inclusion of such features as the
Summary, Glossary Words, Exercises, and Suggestions for Further Reading
should make the book an easy one from which to teach. A supplementary
Instructor’s Manual has been prepared to provide further assistance. The
Manual is divided into sections, one for each section of the text. Each sec-
tion is divided into three parts. The first part provides some observations on
classroom use of the section. The second part provides solutions to a selec-
tion of the exercises from the text itself. The third part provides additional
questions—some with answers—suitable for use in tests or examinations.
In addition, the second and third parts also contain further suggestions for
classroom discussion.

In a changing field like this one, it is a continuing challenge to keep the
material in a textbook lively and current so that breathtaking glimpses of the
future do not degenerate into tired repetitions of the past. Hopefully, the
choice of topics in this book provides a solid foundation of material that will
not become rapidly dated. When material culled from current publications
and the work of your colleagues is added to this foundation, it should be
possible to keep your students apprised of the latest developments.

So that future editions may reflect our cumulative successes and avoid
our cumulative mistakes, any feedback you can give me will be greatly ap-
preciated. It is my hope that through our efforts our students will gain a
sound perspective on both computer technology and its implications for the
cybernetic society.
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TO THE STUDENT

What This Book Is About

Increasingly, computers affect our lives. They communicate, store and re-
trieve information, and carry out the complex procedures of problem solv-
ing in an impressive array of fields and endeavors. Our bills, checking
accounts, and income-tax returns are all processed by computers. The data
banks in which government agencies and credit-card companies store in-
formation about us are computer based. Computer-assisted instruction af-
fects the way in which we learn and automation affects the way in which
we work. Governments use computers in economic planning. Environmen-
talists use them to study ecological systems. And the use of miniaturized
computers in everything from video games to driving the display of a digital
wristwatch to controlling the ignition of a car is rapidly increasing. More-
over, millions of families now have computers in their own homes.

This book was written to explain the impact the computer has on you to-
day and to provide you with the knowledge you need to help decide how
computers will be used in the future. For this, you need to know what com-
puters are and how they are programmed; that is, how they can be given in-
structions to make them perform the jobs described above. Once you have
this basic understanding, you can become involved in the many applica-
tions of computers and form your own opinions concerning their appropri-
ate uses and necessary restrictions.

This book can be used for self-study and in a variety of classroom situa-
tions, as well. It is most suited to junior-college or college courses on com-
puter literacy or computers and society, but with the growing availability
of personal computers in the high schools, it may prove increasingly useful
in the secondary education setting. But before I describe how you and your
instructors can use the book, we should first briefly examine the meaning
of the word cybernetic as it is used in the title Computers and the Cybernetic
Society.

The current usage of the word cybernetics was introduced in 1948 by Nor-
bert Wiener of the Massachusetts Institute of Technology. He had been
struck by similarities between the ways in which some machines work and
the functioning of a living body. For example, a steam engine has a device
called a governor that keeps the engine from running too fast or too slow.
Scientists had compared this process to the way in which the brain of an
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animal regulates the heart and lungs in an effort to keep the proper amount
of oxygen in the blood. Wiener felt that such comparisons between animals
and machines deserved systematic study. He gave the name cybernetics to
the study of control and communication that compares functions in the an-
imal and the machine. The word cybernetics comes from the Greek word
kybernetes, which means helmsman: the individual who controls the di-
rection of a ship. The word governor is taken from the Latin form of kyber-
netes; thus, the political aspects of control are contained in the history of
the word. Since 1948, many scientists have applied cybernetic principles
not only to the study of communication and control within individual an-
imals or machines but also to these functions within groups of people, an-
imals, and machines.

The cybernetic society, then, is one in which people and computers in-
teract in processing large amounts of information. This book will help you
to understand this interaction and how it can be used to improve the quality
of life. To achieve this goal, we must continually study both computer ques-
tions—How do we make a computer do a particular job?—and social and
political questions—What job should we make the computer do? For ex-
ample, a government needs a great deal of information about its citizens if
itis to do such things as check the accuracy of their tax returns and call up
the right people for military service. This information can be stored in a
computer in a large “electronic file system” called a data bank. The exis-
tence of these data banks raises many political and social questions: What
information should the government be allowed to store in a data bank?
What rights do citizens have in correcting or removing information about
themselves? Who should be allowed to getinformation from the databanks?
Who should decide such matters? We cannot discuss these questions with-
out knowing at least the answers to such basic questions as: How does a data
bank work? How can you make sure that only the “right people” have access
to the information stored in it?

The most important fact to remember as youread this book is that modern
computers are only about 40 years old. The next 40 years will see such dra-
matic changes that most of what we describe here will come to seem quaint
and old fashioned. Consequently, it is not enough for this book to teach you
about the contemporary state of the cybernetic society. Its more important
function is to help you to understand how computers will dramatically
change our lifestyles in the future.

How This Book Is Organized

This book has been written so that many of the sections can be understood
without a thorough knowledge of the information contained in earlier chap-
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ters. Chapter 1 will alert you to a number of social issues raised by computer
developments. Then, once you have read the introduction to computers and
programs given in Chapters 2 and 3, you will be able to turn to any other
chapter and read it with litle difficulty.

The first page or two of each chapter will help you decide which sections
you want to read..An abstract is provided for each section of the chapter,
stressing the theme or concepts it explores. Then, for each section, the back-
ground required from earlier sections is listed. As already mentioned, this
backgrond is kept to a minimum.

At the end of each section, there are four features designed to help you
consolidate what you have learned: the Summary, Glossary Words, Exer-
cises, and Suggestions for Further Reading. First, the Summary presents an
overview of the material covered in the section. Second, the Glossary Words
lists all of the important new words introduced in the section. This list also
repeats some of the key words from earlier sections that you should have
firmly in mind. The definitions of all these words appear in the glossary at
the back of the book. Here, for example, are the glossary entries for the con-
cepts introduced in this section:

Cybernetics: Cybernetics is the study of computation, communication,
and control in the animal and the machine. It has also been extended to
the study of information processing in social systems in which humans
may interact with machines.

Cybernetic Society: A cybernetic society is one in which people and ma-
chines interact in processing large amounts of information.

Data Bank: A data bank comprises one or more data bases, together with
the computing machinery required to store or use them.

Whenever a word is printed in boldface, its definition is given in the glos-
sary at the end of the book, while the word itself appears in the list of glos-
sary words at the end of the section. If you come upon a word that is new to
you and is not in boldface, this means one of two things: Either the word has
been introduced in an earlier section—in which case it will be in the glos-
sary—or it has not been defined. Because of the technical nature of the sub-
ject matter and space limitations, many words have not been included in
the glossary. If you find a word that is not in the glossary, look it up in your
dictionary and add the definition. Also add the word to the list of glossary
words in the section in which it appeared.

The list of glossary words at the end of each section is followed by the
Exercises. While they are primarily designed to help you test your under-
standing of the material in the section, these questions introduce some new
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ideas, as well. Even if they have not been given as a class assignment, it is
a good idea to read through all the exercises and try to solve a few of them.
This will help you remember what you have read and will also indicate to
you whether or not you have fully grasped the material. Each section closes
with the Suggestions for Further Reading. These annotated lists consist of
books and articles to which you can turn for more information. Of course,
you can also go to the library to find additional books and magazines.

I'hope that the above features make it easy for you to find the sections that
interest you and to tie together what you have learned from each section.
Most of all, I hope that you find this book stimulating and helpful.
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