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PREFACE

Introducing Computers is an introduc-
tory textbook tobe used ina first course
in computer literacy, information sys-
tems, or data processing. Itis a compre-
hensive, up-to-date survey of concepts,
systems, and applications for learning
about the fast-growing computer field
and how computers relate to everyday
life. The following key points have
been integrated into the book to make
learning easier.

* The book is updated annually. The
changes from previous editions
(Computer Annual) reflect the feed-
back from teachers and reviewers
and the need to keep pace with
rapidly changing technology.

* The book is comprehensive. It
covers all key topics of computers
and information systems. Nothing
important has been omitted.

* The style and content of this book,
along with its breadth of coverage
and visuals, make this book a basic
reference for nonspecialists who need
information about computers.

* The focus of the book is personal
computers—their uses, applications,
and relationships to other types of
computers.

* The book not only teaches con-
cepts but places them in a context
sothat you can better see how they
can be applied to practical use.

* The book maintains a humanistic
perspective. Computers do not
operate by themselves. They are
always a part of a larger system that
includes people and an environment
from which information is received
and returned.

* The book explains the material
without getting bogged down in
technical details.

OVERVIEW OF THE
BOOK

Section One—An Overview of Com-
puter Systems—begins with a non-
technical overview of computer sys-
tems, and lays the ground rules for
further learning.

* Chapter 1, Getting Started,
introduces all of the important
information systems concepts, and
the hardware components of a
computer system.

* Chapter 2, Using Personal Com-
puters, covers the concepts of appli-
cation software, such as word proc-
essing, spreadsheets, database
management, graphics, communica-
tions, and integrated software as well
as the role of an operating system.

* Chapter 3, Computers and Soci-
ety, rounds out the overview by
examining the role of computeriza-
tion: the actual reshaping of society
by the widespread adoption and use
of computers. It also shows you
several ways to cope with computeri-
zation.

Section Two—Computer-Systems
Hardware—contains detailed cover-
age of how basic computer subsystems
(input, output, processing, and stor-
age) apply to information systems.

* Chapter 4, Input, explains the role
and function of computer input, and
contains comprehensive explanations
of the types of computer input.
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 Chapter 5, Output, discusses the
role of output with a focus on types
of output devices and their uses.

 Chapter 6, Processors and Memo-
ries, covers the important concepts
and technical terms that are used to
describe processors, memories, and
computer systems. Also included are
an evolution from mainframe com-
puters to microcomputers and a
useful comparative analysis of the
types of computer systems.

e Chapter 7, Mass Storage, dis-
cusses files, how data are stored, the
various devices on which data can be
stored, and optical storage systems.

Section Three—Developing Com-
puter Systems—is an overview of the
major software and hardware concepts
and the methods used to develop
computer systems. The section ex-
plains these concepts in nontechnical
terms so students can understand
them.

* Chapter 8, Systems Analysis, is an
overview of the role and process of
systems analysis. It explains the
process so that novices can begin to
apply the principles in selecting and
designing computer systems.

* Chapter 9, Software Develop-
ment, explains the process of soft-
ware development and program-
ming.

* Chapter 10, Hardware Develop-
ment, explains the role of hardware
development and highlights the
difference between hardware and
software.

Section Four—Computers and Infor-
mation Systems—discusses the
changes in how organizations view
computer-based technology, along
with an explanation of that technology
and the role it plays.

* Chapter 11, Communications, is a
broad overview and explanation of
how communication plays an impor-
tant role in computer and informa-
tions systems.

* Chapter 12, Database Manage-
ment Systems, explains the role that
databases play in an organization’s
information systems. It discusses the
principles, concepts, and technology
of database applications.

¢ Chapter 13, Office Automation,
discusses the need for and the
technology of the office of the future.

* Chapter 14, Artificial Intelligence
and Robotics, is an explanation of
two emerging computer fields. It
covers topics such as expert systems,
natural language processing, robots,
and factory automation.

Section Five—Appendixes—covers
important and useful resource infor-
mation.

¢ Appendix A, The Evolution of
Computer Systems, is a comprehen-
sive list of important events that
played a major role in the modern
computer’s development. It presents
the evolution of computer systems in
timeline form.

¢ Appendix B, Computers and
Careers, provides useful guidelines
about careers and up-to-date salary
information.

* Appendix C, Shopping for a
Personal Computer System, is a
minicatalog of personal computer
software and hardware, along with
helpful hints and guidelines for
selecting a system.

e Appendix D, Number Systems,
Data Representation, and Codes,
explains the concepts of how comput-
ers represent and store information.

* Appendix E, Glossary, is a com-
prehensive dictionary of computer-
related terms.

CHAPTER STRUCTURE

Thisbook hasbeen organized to aid the
learner. Each chapter contains the fol-
lowing information to reinforce learn-
ing:

* Preview. This is a succinct over-
view of each chapter that states the
major concepts clearly and concisely,
so that the body of the chapter can
hone in on the details. It includes a
bullet-list summary of the key
concepts presented in the chapter.

* Highlights. When a new or key
term, idea, or important concept is
introduced, it is highlighted in
boldface italic type, then defined.

* Applications. Each new idea is
accompanied by an explanation in the



form of an application (i.e., how the
idea or device is used).

* Photographs and Illustrations.
Each major concept and idea is
accompanied by a visual illustration
or photograph to enhance and
reinforce the narrative material.

* Review. Chapter summaries
provide a review of key points and
ideas.

* References and Resources. An
annotated bibliography is provided
to direct you to additional in-depth
reading on the subject.

e Study Guide. A built-in workbook
at the end of each chapter includes
matching key terms with definitions,
true/false, multiple choice, and short
answer/discussion questions. An-
swers to matching, true/false, and
multiple choice are printed in the
book to reinforce learning.

* Software Exercises. A set of
generic exercises are designed for
hands-on use with your word proc-
essing, spreadsheet, and database
application software.

SUPPLEMENTS

* Instructor’s Manual. The
Instructor’s Manual contains sug-
gested syllabi, classroom teaching
suggestions, chapter-by-chapter
outlines, transparency masters, and
additional background information.

* Test Bank. There are 2600 ques-
tions available on Autotest and
Microtest formats, as well as in
printed and bound form.

* BASIC Programming Supple-
ment. The BASIC supplement teaches
problem-solving skills and the
fundamentals of computer program-
ming in structured BASIC.
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SECTION ONE

AN OVERVIEW

OF COMPUTER

SYSTEMS

PREVIEW

Everyone is telling you that you must
become computer literate. That simply
means using computers as problem-
solving tools—a goal that is accom-
plished when using a computer be-
comes fluent, productive, and enjoy-
able. How do you become computer
literate? First, you must become fluent
in the language and vocabulary of
computers. Chapter 1 will get you
started, by explaining the major con-
cepts, ideas, and terms, and by putting
them in the context of the big picture
of computers.

As with any problem-solving tool,
you must understand what computers
can and cannot be used for. What is the
value of computers to you as an indi-
vidual? Chapter 2 presents the com-
puter as personal tool, discusses the
applications for personal computers,
and sets the stage for hands-on explo-
ration with computers.

Computer literacy, however, could
be shallow without an understanding
of how the computer’s influence goes
far beyond personal uses. In Chapter
3, you will see that there is indeed a big
picture, but it is not always a rosy one.
Computers are changing our work,
education, and everyday lives. Chap-
ter 3 rounds out the big picture by
discussing the causes, implications,
and problems of the computerization
of society.

The major topics introduced in this
section include

* What is a computer?

* The three Rs of computer literacy.

* An overview of computer
concepts.

* An overview of personal computer
systems.

* Personal computer software.

* Packaged application software.
* Software for writing.

* Spreadsheet software.

¢ Database software.

* Graphic software.

* Communications software.

¢ Integrated software.

* The computerization of society.
* The information society.

® The economics of information.
* Crime, security, and privacy.

* Software piracy.

* How technology fuels change.
* Responses for a changing society.
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CHAPTER 1

GETTING STARTED

PREVIEW

Learning about computers is like tak-
ing a journey to an interesting new
country. It is an adventure—filled
with creative, interesting, and chal-
lenging excursions. On any journey,
you will find shortcuts, alternative
routes, and interesting places to stop
for a while. You may also get lost as
you come across the use of unfamiliar
language and customs; therefore, it is
wise to consult a guide before starting
out. This chapter serves as such a
guide—a description of the territory
you are going to encounter in the rest
of the book.

To do this, it will provide you with
a current map of the overall territory.
First, it will define the term computer
and show you some different types of
computers and different uses for
them. Second, it will give you some
tips and guidelines that you can use
for learning about computers and
their uses. Third, it will translate the
computer language that you will find
along the way into an easy-to-learn
and easy-to-use set of concepts for
everyday use. Finally, it will give you
an overview of personal computer
systems so that you can apply the
concepts and understand what com-
puters are and how they can be used.

In this chapter, you'll learn

* What a computer is and what it
can do for you.

* The types, sizes, and categories of
computer systems.

* The three Rs of computer literacy.
* The basic concepts of systems, in-
formation, communication, hard-
ware, software, and applications.

* The role of personal computing in
larger systems.

¢ The function of a keyboard, dis-
play, system unit, disk drive, and
printer.



What computers do for you. This
musician is using his personal computer to
compose, record, and playback music.

WHAT IS A COMPUTER?

Have you ever been asked the ques-
tion, “What is a computer?” If not, try
to answer the question now. If you
have some difficulty, do not be sur-
prised. The term computer has been
used in a wide variety of ways and
tends to mean different things to dif-
ferent people.

A computer can be thought of as an
electronic device that is capable of
performing the following tasks:

* Responding in a predictable way
to input.

* Processing that input according to
a set of instructions.

* Storing the instructions and the re-
sults of processing.

* Providing output in the form of in-
formation.

This general definition may be ap-
plied to a wide variety of devices. It
also emphasizes function: it tells what
the computer does rather than what it
is. The only mention of equipment
appears in the words electronic de-
vice. To help put this definition in per-
spective, let us look at some examples
of what a computer can do for you.

4 ONE + AN OVERVIEW OF COMPUTER SYSTEMS

WHAT COMPUTERS DO
FOR YOU

People’s perceptions of computers are
often determined by the reasons they
use them. Not long ago, computers
were used only for rather routine
tasks, such as keeping records for gov-
ernment agencies, tracking paychecks
for accountants, and “crunching num-
bers” for scientists and engineers.
Today, computers are used in more
imaginative ways. Dancers, writers,
and historians rarely given to number
crunching have discovered that com-
puters can help them, too. Computers
are being used to choreograph dances,
provide access to works of literature,
and instruct history students in the
intricacies of life in seventeenth-cen-
tury France through game-like simu-
lations.

More people are using computers
in one way or another, whether play-
ing a game, learning a history lesson,
or obtaining information. Why is this
s0? Dazzling technology aside, soci-
ologists and psychologists point to a
basic human need. In this age of big
business, big government, television
viewing, and spectator sports, people
sometimes feel detached and unin-
volved. In contrast, the computer of-
fers involvement, participation, and
immediate feedback.

¢ The computer is active, not
passive.

¢ The computer can question you
and respond to questions in a two-
way conversation.

* The power to take control of a
computer and make it respond to
your bidding is literally at your
fingertips.

TYPES OF COMPUTERS

Computers come in a wide variety of
types and sizes, so it is useful to sort
them out by their categories. The
broadest categories are special pur-
pose and general purpose.
Special-purpose computers are
dedicated to only one function: con-
trolling the machines in which they
are embedded. They have been given a
permanent set of instructions. In ef-



fect, they have been preprogrammed
to perform their specific purpose.

For example, tiny, hidden special-
purpose computers tell you what time
it is on your digital watch, control traf-
fic signals, and inject fuel into your
car’s engine as you drive. Some even
speak to you, telling you that your car
door is open or that your car is low on
gas. They help you scramble eggs in
your microwave oven or unscramble
programs on your cable TV decoder
box. In your telephone, they remem-
ber numbers and even dial them for
you at the press of a button.

Not all special-purpose computers
are small. The navigational computers
aboard the space shuttle, the comput-
ers found in sophisticated military air-
craft, and those found in medical diag-
nostic equipment are typical examples
of medium- to large-scale special-pur-
pose computers.

Other computers that you might be
aware of have such brand names as
IBM, Apple, Atari, or Commodore.
These computers differ from their spe-
cial-purpose cousins by being pro-
grammable; that is, their operation can
be changed by altering the instruc-
tions or programs they are given.
Being programmable, they become
general-purpose computers. They can
be adapted to many situations if given
appropriate programs. For example,
there are programs that can help store
and organize data, sort data alpha-
betically (or any other way you

choose), write letters and reports, and
generate charts and graphics. Like
special-purpose computers, general-
purpose computers also come in a
wide range of sizes and capabilities.
Some smaller general-purpose
computers, often known as personal
computers or microcomputers, are
designed for use by individuals, such
as executives, office workers, and en-
gineers. Larger and far more expen-
sive computers, called mainframes,
are designed to process large amounts
of data and to be shared by many dif-
ferent people in businesses, govern-
ment agencies, and scientific and edu-
cational institutions. In between the

Types of computers. Computer-aided
tomography scanner (CAT scanner) uses a
special-purpose computer to collect, analyze,
and display medical information.

Types of computers. Some of the many uses

computers.

for special-purpose and general-purpose

Special purpose

General purpose

Watches

Data processing

Traffic signals Writing
Automobiles Calculating
Appliances Record keeping
Telephones Education
Airplanes Accounting
Spaceships Graphics
Instruments Entertainment

Types of computers. With the rigﬁt
program, a general-purpose personal
computer can be used for almost any task.

CHAPTER 1 * GETTING STARTED 5
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Mainframes, minicomputers, and
microcomputers. By 1985, worldwide
personal computer shipments surpassed those
of other categories. (From International Data
Corp. © 1986. Reprinted by permission.)

two in size and price are the minicom-
puters or midrange computers, which
are suitable for use in departments,
branch offices, factories, and scientific
laboratories. In Chapter 6, you will
learn more about these traditional
categories of computers and their
uses.

Of course, we have barely begun to
scratch the surface. Later in this chap-
ter, the term system will be used to
describe a computer; after that, you
will learn about what is inside the
computer. Be aware that technical
people have a tendency to describe
computer concepts in complex spe-
cialized terms. This is the major reason
the computer is understood so poorly
by the general public. Therefore, you
must acquire some fundamental
knowledge and skills before you can
fully appreciate what a computer is or
what it can do for you. The following
set of guidelines will help you become
computer literate.

THE THREE Rs OF
COMPUTER LITERACY

Computer literacy is the knowledge
and skills required to make using a
computer a fluent, productive, and
enjoyable task. As an analogy, think of
the little red schoolhouse of yester-
year. There, reading, writing, and
arithmetic were considered to contain
the fundamental knowledge and skills
required for people to participate fully
in the world in which they lived and
worked. Those three Rs were always

Personal computers

' Mainframes

$ Billion
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1990
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associated with the common-sense
rules for preparing oneself for life;
even though they seem quite simple,
they took years to learn and master.
Today, common sense may dictate
a slightly different approach. The
computer is changing the nature of
education, business, government, and
everyday life. Soon everyone in our
society will need a basic knowledge of
and skill in using computers. What is a
common-sense three Rs approach to
computer literacy? Simply put, it is to

® Read about computers.

¢ Obtain real experience with com-
puters.

* Write computer programs.

With a relatively modest effort on
your part, you can reap some of the
rewards that are waiting for those who
can use computer literacy as a spring-
board for personal and professional
growth.

READ ABOUT COMPUTERS

The day will come when computers
will be just like other consumer prod-
ucts. You will buy them, take them out
of their box, read a few simple direc-
tions on a single sheet of paper, and
begin using them immediately. Be-
cause this is not the case today, read-
ing is an excellent way to acquire basic
knowledge about computers and their
uses. There are two approaches for
reading about computers.

The first approach for you, as a
novice, to take is to gather general
knowledge. This book will help you to
translate a highly specialized and
computer-related language into an
easy-to-learn language for everyday
use. Discovering a new language for
communicating knowledge about
something means discovering a new
tool for solving problems. To aid you
in this pursuit, appropriate references
and resources have been listed at the
end of each chapter. They will point
you to more detailed knowledge about
the subjects discussed. Reading these
selections will help you gain the
knowledge to make intelligent choices
about computers and their uses. These
selections will also help you discover
uses for computers that you could not
have imagined in advance. Whether



