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ake a close look at the cover of this book.
You'll see a number of different elements—a
telephone keypad, a newspaper, an artist’s
palette, an envelope, a gear from a machine, a dol-
lar bill, a grand piano, part of an integrated circuit,
cables, the sun—all wrapped together into a single
sphere. What do all these different objects have in
common? More important, what are they doing on
the cover of a book about information technology?
We chose this cover because we felt that it
graphically represented an important theme of our
book. The objects shown symbolize things that
make up our everyday world—business and the
pursuit of the dollar, art and culture, science and
the search for knowledge, communications. Today,
all of these things are affected by information tech-
nology. Our ability to conduct business, to commu-
nicate with one another, to discover and create, to
work—in short, our whole way of living and our
society—is becoming increasingly intertwined
with information technology. We cannot expect to
live successfully in the 21st century, now just right
around the corner, without a basic understanding
of this technology.

Our Goals

Our book has three primary goals: to introduce stu-
dents to the world of information technology in a
way that will capture their interest, excite them and
provoke them to think; to help prepare students to
succeed in the new digital world of the 21st cen-
tury; and to strengthen students’ basic skills.

The book is particularly well suited for the lib-
eral arts, business or other nontechnical under-
graduate student seeking to learn about the world
of information technology, as well as a first intro-
duction to that world for the student who hopes to
go on and major in information systems or com-
puter science.

Broad Information Technology Perspective

Our first and most important aim is to illustrate the
effect of information technology on the world
around us—on society, culture, careers, and every-
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day lives. We provide a broad introduction to the
vast array of information technologies used today,
as well as a survey of the global, ethical, political,
cultural, social, and environmental issues raised by
information technology. These issues are dealt with
throughout the book, not just in a single chapter.
Although an understanding of the technological
underpinnings of information systems is impor-
tant, we believe that it is not enough. Technology
cannot and should not be separated from a consid-
eration of the issues raised by the uses of that tech-
nology.

To keep students interested and encourage
them to think while reading, we intersperse stories
throughout the text that illustrate the uses of infor-
mation technology in the real world (with numer-
ous examples drawn from the domestic and inter-
national business arena as well as many other
organizations like colleges, governments, hospi-
tals, and other private groups) and raise thought-
provoking issues for students to consider as they
are reading. Students learn much faster when they
play an activist role and this book encourages them
to do so by engaging them, asking them to think,
react, and come up with new ideas and solutions.

Preparing for the Year 2000

Our second goal is to build student skills and un-
derstanding so they can succeed in the new digital
world. Today, business, law, engineering, science,
art, journalism, academics, as well as a whole host
of other professions and occupations all require a
basic understanding of, as well as the ability to
work with, information technology. By the year
2000 information technology skills will be even
more in demand. Regardless of a student’s major in
college, or intended occupation in the future, infor-
mation technology will play an important role. Un-
derstanding how information technologies work
and how to use them will be vital for success. The
book covers all the necessary material for a solid
technical foundation, yet does not overwhelm stu-
dents with too much, or unnecessary, detail. After
completing the book, students will be familiar with
a wide variety of information technologies, how
they work and how they are used. In addition,
throughout, the book covers current state-of-the-



art technology, as well as technology that is just
around the corner and will be affecting lives by the
year 2000.

Basic Personal Skills

Our third goal is to bolster basic skills in reading,
writing, information gathering, and presentation.
Students need more than just an understanding of
information technology, more than just computer
literacy, to succeed in the 1990s. We have aimed to
create not just a “computer book,” but a book that
will reinforce what students are learning in their
other classes as well. We think basic skills are so es-
sential that we have included a number of features
and exercises that will help students strengthen
those skills.

In addition to basic skills, students also need to
learn how to think critically and creatively, and
work with others. Increasingly, businesses are em-
phasizing problem-solving, critical-thinking skills,
and teamwork. To be competitive, students will
need to know how to analyze situations, define
problems and objectives, and come up with solu-
tions. We place a great deal of emphasis on critical
thinking—we ask students not only to analyze the
causes of a situation, find connections, and con-
sider problems from multiple perspectives but also
challenge them to come up with new solutions.
Throughout we encourage them to brainstorm and
work in small groups in addition to working on
their own.

Unique Features

This book has a number of unique features that
will help students learn more effectively.

Opening Vignette and Diagram

Each chapter begins with an opening vignette
about a real-world organization or individual that
has solved a problem using the information tech-
nology that is the subject of the chapter, or that pre-
views some of the issues that will be discussed in
the chapter. The stories show how information
technology can be used, for example, to control air
pollution, create new virtual realities, or resurrect a
failing business. The vignettes are designed to
spark the student’s interest about what follows.
Those vignettes that focus on the use of informa-
tion technology to solve problems are accompa-

nied by a diagram that breaks the process down for
the student. The diagram helps the student identify
the problem that needs to be solved, the technolo-
gies chosen to solve the problem, how those tech-
nologies work together to create an information
system, and how the information system created in
fact solves the particular problem. This diagram
provides students with a conceptual framework
that they can use to analyze other problems that
might be solved using information technology.

Integrative Framework

The chapters in this book are integrated around
four major themes: knowledge, careers, organiza-
tions, and society. In each chapter, boxed stories re-
lated to the material being discussed in the chapter
highlight how specific kinds of information tech-
nologies are adding to our stock of knowledge, and
helping us to discover new things that may help
make our life better in the future; how jobs and ca-
reers are changing as a result of information tech-
nology; how information technology is changing
organizations and the way work is organized,
products and services are produced and who pro-
duces them; and how our entire society is changing
as a result of information technology. This frame-
work helps students tie materials together and
look for recurring issues when confronted with
new material. In each instance, the boxed material
relates to a real-world organization, individual, or
event.

Dilemmas and Controversies Feature

The pervasiveness of information technology in
our society raises important issues about the
proper use of that technology. Rapid technological
change has created many gray areas where laws
and standards of ethical conduct are not yet fully
developed. A boxed “Dilemmas and Controver-
sies” feature included in many of the chapters ex-
plores a specific ethical dilemma or controversy.re-
lated to the material in the chapter and challenges
the students to think about the choices. In addition,
ethical issues are explored in depth in the conclud-
ing chapter.

Critical Thinking Questions

We have already noted the importance that we
place on critical thinking. In addition to challeng-
ing students to think critically and creatively while
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reading the text of each chapter, we have also in-
cluded “Critical Thinking Questions” at the end of
each Knowledge, Careers, Organizations, and Soci-
ety box, and in each Dilemmas and Controversies
feature. The types of questions posed vary: some
ask students to relate material from the chapter to
the story in the box, others ask students to reflect
on issues raised by the story, while still others re-
quire students to apply what they have learned to a
new and different situation. In each instance,
though, the questions require the students to think
about and respond to what they have read. In addi-
tion, they can be used as a starting point for class
discussion.

Problem-Solving and Skill-Building Exercises

At the end of each chapter, there are three exercises
designed to give students an opportunity to hone
their own problem-solving capabilities and to de-
velop their basic skills in research, writing, and
oral presentation as well as other communication
skills. Many of the problems require working with
other classmates as a team, in small groups; others
can be the subject of class discussion.

Skill Development Boxes

At the end of many of the chapters there are Skill
Development boxes contributed by well-known
and successful individuals who most students will
recognize—people like Bill Cosby, George Plimp-
ton, Malcolm Forbes, Tony Randall, Walter
Cronkite, Jane Bryant Quinn. These materials take
a look at essential skills like reading, writing, mak-
ing a presentation, writing a business letter or re-
sume, improving your vocabulary, and the like,
give students some tips for improving these skills,
and explain how the information technologies dis-
cussed in the chapter can also help.

Personal Technology Boxes

In addition to learning about how information
technology affects the world around them, stu-
dents also need to know how to deal with informa-
tion technology on a personal level: namely, how to
go about putting together their own information
system. We address this need with “Personal Tech-
nology” boxes at the end of selected chapters.
These features answer some basic questions and
give students some useful guidelines that they can
follow when purchasing computer hardware and
software.

Wiy

Overview of the Book

The book is divided into five parts. Part One pro-
vides an introduction to the world of information
technologies and society. In Chapter 1, we sketch
the primary types of information technology in use
today, use a real-world example to show how in-
formation technologies are combined to create an
information system, and illustrate the major im-
pact areas—knowledge, careers, organizations,
and society. Chapter 2 contains a brief history of in-
formation technology and systems (from the first
writing systems to today’s supercomputers), looks
at how information systems are being used today
and then describes how some emerging technolo-
gies (wireless computing, multimedia systems, and
inexpensive supercomputers) may change the way
we live and work in the near future.

Part Two focuses on understanding the build-
ing blocks that make up information systems:
CPUgs, storage technologies, input and output tech-
nologies, communication technologies, and operat-
ing systems and systems software. Chapter 3 ex-
plains how a computer processes information and
explores the different components that make up a
system unit. Chapter 4 details how digital informa-
tion is stored. Chapter 5 explores the different
ways information can be entered into an informa-
tion system and displayed. Chapter 6 focuses on
the world of telecommunications. Chapter 7 exam-
ines the important role that operating systems and
systems software play. We believe students need a
strong foundation in how the technology works to
fully understand and be able to deal with the soci-
etal issues raised by the technology. Although the
primary focus of Part Two is technology itself and
how it works, these chapters also address the soci-
etal issues raised by the different forms of technol-
ogy being discussed in the chapter.

In Part Three, we show the student how to use
the knowledge about information technology that
he or she has gained in the previous sections to an-
alyze and design solutions. Chapter 8 walks the
student through the design of a real-world infor-
mation system developed by The Progressive Cor-
poration, a large insurance company headquar-
tered in Mayfield Heights, Ohio. Chapter 9 gives
the student a taste of the programming develop-
ment process needed to implement the Progressive
information system and a tour of the different pro-
gramming languages available for use in the pro-
gramming process. The purpose of these chapters
is not to make students systems analysts or pro-
grammers, but to show them how professional
problem solvers and critical thinkers use informa-



tion technology to invent new products and ser-
vices, and sometimes re-engineer entire organiza-
tions.

Part Four surveys contemporary applications
software available for personal computers. Chap-
ter 10 reviews the most common packages: word
processing, spreadsheet, and database manage-
ment software. Chapter 11 broadens the picture
considerably and showcases some of the newest
leading edge software applications, as well as
most, if not all, of the standard applications that
students are likely to encounter in school, on the
job or at home.

Part Five provides an overview of how infor-
mation systems and technologies can be used (as
well as abused) in business and society. Chapter 12
describes the basic applications of technology used
by business organizations (and describes basic
business concepts as well). Chapter 13 extends on
the basics and discusses some of the more sophisti-
cated applications for managers and other infor-
mation workers like engineers, lawyers, and doc-
tors. Chapter 14 reviews the latest advances in
artificial intelligence and knowledge-based sys-
tems. Finally, Chapter 15 takes an in-depth look at
the ethical and social issues raised by information
technology, enlarging upon previous discussions
of those issues.

Throughout, the book focuses not only on the
technology being examined, but on the far-reach-
ing impacts of the technology on our society and
everyday lives.

Chapter Elements

Each chapter contains the following elements:

» A detailed outline at the beginning of each
chapter provides an overview of the chapter to
come, followed by a list of chapter objectives

D An opening vignette, accompanied in most in-
stances by a diagram that provides a conceptual
framework for students

» Knowledge, Careers, Organizations, Society,
stories within each chapter

» Dilemmas and Controversies boxes in six chap-
ters

D A summary that identifies the key ideas of each
chapter

» Key terms boldfaced within the text, and listed
at the end of the chapter for students to review

D For those chapters for which there is material in
the Interactive Supplement software, an icon
for that material

» A set of review questions that tests students’
mastery of the concepts discussed in the chap-
ter
Problem-Solving and Skill-Building exercises

» A Skill Development box or Personal Technol-
ogy box at the end of the chapter

» Notes to material referenced in the chapter

Instructional Support Materials

Wadsworth Publishing offers a number of addi-
tional resources in conjunction with the text.

Interactive Edition

The Interactive Edition (available for both Win-
dows and Macintosh) is a special edition of this
text that gives students hands-on experience with
interactive technology, and extends the learning
experience of the textbook with new material.

The Interactive Edition is composed of three
diskettes that contain ten interactive chapters,
which parallel the sequence of the book chapters.
The Interactive Edition chapters use animations,
color photos, sound, and text to extend and rein-
force concepts in the textbook. Using the latest in
object-oriented technology, the Interactive Edition
includes built-in, self-paced quizzes that can be
printed out and handed in to the instructor.

Annotated Instructor’s Edition

The Annotated Instructor’s Edition contains lecture
hints, class discussion questions, small group activ-
ities, and student project ideas written by Sandra
Stalker of North Shore Community College, Bev-
erly, Massachusetts.

Instructor's Manual, Test Item Booklet,
Computerized Test Bank, and Transparencies

Written by Brenda Killingsworth of East Carolina
University, the Instructor’s Manual contains learn-
ing objective previews, detailed lecture outlines,
techniques to introduce new topics and to apply
critical thinking and problem-solving skills, infor-
mation science brainteasers, and information tech-
nology notes. The test item booklet contains over
2,000 true/false, multiple choice, short answer, and
critical thinking questions. Every item in the test
item booklet has been computerized and will be
available for both IBM-PC or compatibles and
Macintosh. Also included in the package are ap-
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proximately 50 transparency acetates and masters,
some of which will be available in digitized form.

Software Support Materials

Wadsworth will provide adopters of this text with
a series of short software manuals that provide a
brief tutorial to specific software packages, operat-
ing systems, and programming languages, all free
of charge. The manuals cover the basics of using
the particular kind of software. There are manuals
available for the following kinds of software:

DOS Versions 5.0 and 6.0

Windows Version 3.1

WordPerfect Versions 5.1 and 6.0

Microsoft Word Versions 5.5 and 6.0

Lotus 1-2-3 Versions 2.3 and 2.4

dBASE Versions Il Plus and IV

Paradox Versions 3.5 and 4.0

Microsoft Access

Microsoft Works Version 3.0

QuickBasic

Pascal
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A GUIDE TO LEARNING

rom image scanners to fax machines, from virtual reality to high defi-

nition television, everywhere you look information technologies have
created exciting and far reaching changes in our society and culture.
Becoming computer literate is not enough to live and work in the 1990s and
beyond. You'll also need to know how information technologies are chang-
ing the world around you and how they’re being used to get things done.
Information Technology and Society will help you do this. Our focus is not
only on the computer but on the many other emerging information tech-
nologies and how they impact four major areas: the acquisition and com-
munication of new knowledge, high-growth careers, organizational behav-

ior, and society.

Research on learning shows that the larger part you play in your own edu-
cation, the more you'll learn and the faster you'll learn it. So our aim is to

get you actively involved in learning.

To do this, we’ve included numerous hands-on activities and skill develop-
ment exercises to challenge you to solve the types of problems you'll be
faced with in your future careers. In addition, we've worked hard to come
up with thought-provoking questions to encourage you to think critically

about ethical dilemmas, social issues, and career opportunities.

And we've included lots of examples—more than 300 of them—drawn
from business, education, government, and health care to give you a cur-
rent, real world view of the many issues, controversies, and problems creat-

ed by information technology as well as the successes.

Information technologies will give you powerful new ways to visualize,
understand, control, and create new opportunities. The following pages
show you how our book will help you learn about and use these new tech-

nologies now and in the future.




lmagine if you could peer back into the past. Think about all
the things you could see that no longer exist, that have be-
come hidden, or that have changed with the passage of time.
Eor a historian or archaeologist, this would be a dream come
true. Today, with the help of information technology, these
dreams are no longer so impossible

The Great Sphinx in Egypt is the last of the Seven Won-
ders of the Ancient World. Built over 4,000 years ago, in 2500
8.C., the Sphinx looked very different before sand, water,
wind, air pollution, and other hazards combined to erode away
many of its distinctive features. Mark Lehner, a specialist in
Egyptian archaeology at the University of Chicago, spent four
years climbing around the Sphinx with 3 measuring 13pe 20d
special camera. From this data,
contour maps and other drawing
Sphinx looks today. Though use
didn't have the visual impact tha
They also couldn't solve the ridd
pearance.

THROUGHOUT ALL CHAPT

How did they do it? Thomas Jaggers, director of com-
puter-aided design at Jerde Partnership, first used a software
package called Autocad, running on an IBM-compatible per-
sonal computer. He traced over Lehner’s drawings with a sty-
lus attached to an electronic drawing board called a digitizer,
which converted the drawings into digital form. The digitizer
merged the various drawings, each of which had been done
from a different perspective, into one multidimensional model.
Next, Jaggers and his team used a different software product
called Quicksurf (originally designed to map the ocean floor) to
create a realisticlooking surface for the model.
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Where's My Seat—Airline Reservations at \eroflot

Knowledge Boxes

These boxes help you under-
stand how information tech-
nology is extending our
vision, creativity, and know!-
edge. This understanding will
help you anticipate change
and make better decisions
about your life.

Organizations Boxes
How are information tech-
nologies changing the kinds
of goods and services pro-
duced, the expectations we
have about organizational
behavior, the kinds of work
done within organizations,
and even the shape of the
organizations themselves?

Alf travel today has become so commonplace that it's easy
to take some things for granted, like the ability to pick up
the telephone, reserve a plane ticket, and then actually have a
seat on a plane waiting for you when you get 1o the airport.

How would you like it if, instead, once you had bought
your ticket, you had to stand in a line at the airport for the next
available seat on the next available airplane, with no assurance
that either might become available anytime soon or even that
day. That's what passengers who have to fly on Aerofiot, Rus-
sia’s national airline, face. The reason: right now, unlike airlines
in America, Aeroflot has no way to track the number of airline
seats that it has sold. Aeroflot tickets merely entitle a passen-
ger to service on a firstcome, first-served basis. In 1990,
Aeroflot reportedly could not seat 30 percent of its ticketed
passengers. Some ended up spending days at the airport be-
fore ever getting on an airplane

pectations about the services a business organization like an
airline should provide to you as a consumer have been influ-
enced by computers. In this case, it would be almost impossi-
ble for airlines to serve you in the manner to which you've be-

Organizations boxes shed
light on these thought-
provoking issues.

Do you react to this situation by saying to yourself, “I'm
sure glad | don’t have to put up with that“? If you do, your ex

» Information technologies have changed, and continue to change, the way busi-

c A R E

Unanticipated Skills

hat kind of career do you hope to begin when you fi- tinker, trying out different designs and moving the fences
nally finish school? Maybe you want to go into the arts, around until he finds the perfect combinations.
or some kind of service industry like banking or insurance, or Or how about tailors at Albert Andrews Ltd., a Boston suit
start your own business. If your goal involves something other maker. They now take suit measurements with a computer-
than becoming a computer professional, you may be wonder- ized tape measure hooked to a laptop computer. The process
ing whether you really need to learn about the technologies takes about 20 minutes. Because the system is portable, a
described in this book. Well, read on. The following are just a customer can be measured not only at the store but also in an
few examples of how information technologies are changing office or at home. The measurements are then sent via
the way organizations and businesses operate, as well as the modem to the company's manufacturing plant in Cleveland,
jobs of people who work in them Ohio, where they are used to create a custom pattern, from
Take, for example, Kim Perlman, the head trainer at Touch- which the suit can be cut and assembled. In four weeks, a
stone Farm, a horsa farm in Garrison, New York (see photo) custom suit is delivered that is accurate to within 1/1,000th of
Kim never anticipated that he'd have much use for a computer an inch! As a result, unlike suits measured in the traditional
in his line of work—training horses and riders, running a horse way, these suits require few alterations. Time and money are
farm, organizing horse shows. But after he purchased an saved for the customer as well as the manufacturer. Because
Apple laptop computer to use at home, he began to think of all of the success of this system, Albert Andrews Ltd. is planning
sorts of interesting possibilities. For instance, whenever the a nationwide expansion
farm holds a horse show, Kim has to design the fences that Finally consider Calvin Hunt, Daniel Bonitzky, and other
the horses will jump. He also has to decide how to arrange members of the production crew for the Alvin Ailey American
those fences into different jumping courses. He used to do Dance Theatre. In the past, theater productions were accom-
both of these jobs by hand, drawing them on paper. If he plished manually using pads of paper and pencils. But during a

come accustomed without @ computerized system that

Class Discuss
How many students have ATM
Rl cords, use faxes, or use e-mail?

Careers Boxes

Virtually all of the fast-growth
job categories in the United
States projected for the year
2005 will require some mini-
mal computer and computer-
related skills. These boxes
highlight some of the new
jobs and careers created by
the emergence of information
technologies and point out
the various skills you'll need
to become more marketable
in these fast-growth areas.



THROUGHOUT ALL CHAPTERS

Society Boxes

Satellite broadcasts, e-mail,
and facsimile transmissions
are just a few of the ways
that information technology is
changing the way we commu-
nicate within the United
States and around the globe.
These boxed vignettes give
examples of how the new
technologies are transforming
some of our basic institutions.

he woﬂd is totally gomg digital.” So says Bill Gates, the
of Mi , one of the world's
largest producers of soﬂwave. Many companies are jumping
on the bandwagon, hoping to use digital technologies to get
into new markets. Today, the boundaries between computer

has started providing cable TV, home shopping and bill paying,
movies on demand, and videophone as well as regular tele-
phone service to certain of its customers in a test run

The Glasgow Electric Board, Glasgow, Kentucky's electric util-
ity company, recently put in a digital electronic monitoring sys-
companfas, entanalnrnem companies, consumer electronics tem to help customers save electricity. The system has an
panies, cable comp leph °°"‘pa"'°5 andother  a4ded advantage: it can also deliver audio and video images.
types of utility siibd b 9 gly blured. So now the electric company is in the cable-TV business, and
Reflect on the following: it would like to get into the telephone business as well!
Time Warner is one of the largest entertainment companies in Sources: Based on Fabrikart, Geraidine, “US West Will Buy nto Time Warner,” New York
the country. Among other activities, it operates the nation's e e o
second largest cable !eiewsngn system, as well as Warner g:::'m m "m g e m_v“’g"‘m’?‘ Moy Transiorm Your Living
Brothers, a producer of movies and TV shows, and the cable
television channel Home Box Office. US West is one of seven
Bell Telep regional serving over 25
million customers in 14 Western stales US West recently an-
nounced that it plans to invest $2.5 billion in Time Warner to
help it build the country’s most advanced cable network, one
with hundreds of channels and a vast library of entertainment
and information services that subscribers can call up on de-
mand.
Mi which i the p computer software
market, Intel, the world's largest manufacturer of microproces-
sors, and General Instrument, a
cable technology, have formed
generation of interactive cable
technology.
Sony Corp., one of Japan's larg
men and camcorders, owns
electronic books. It is now
Bell regional operating compa
less phone system.
GTE Corp., the local phone com Have you ever heard the phrase “a picture doesn't lie”?
Photographs have long had a special authority as a record
of reality. A photograph is usually perceived as an objective
record of the physical world. The medium’s claim to truthful-

Critical Thinking Questions

1 What kinds of social, economic, or political impacts do you
think this increasing convergence of previously unrelated, dis-
tinct industries might have? It's probably easy for you to think
of advantages that might resuilt, such as the creation of new
products and services (or the delivery of old products and ser-
vices in a new, less expensive manner). Discuss some other
advantages that you could foresee.

CONTROVERSI

ing, with the photographer working on a photograph the way a
draftsman might work on a drawing.

But others are concerned these systems have the disturb-
ing potential to erode photography’s function in society by un-
ness is founded on the negative, the physical manifestation of dercutting the photograph's status as a picture of reality. They

the image. Negatives cannot be altered easily without the feel that digital technology is transforming photography so

Information technol
P 1 P

Dilemmas and
Controversies Boxes
These boxes encourage you
to think critically about ethi-
cal issues (for example, soft-
ware piracy and wire tapping)
raised by information tech-
nologies. These issues are
also highlighted in a separate
chapter and in discussions
throughout the text.

changes being obvious

Consider then the effect of technologies like Photo CD
and digital cameras (cameras that record scenes directly onto
disk), which allow images to be converted into a series of dig-
its that can then be translated into tonal values and printed
Any of the digits can be changed at will to alter the image
Photographs can be blended with others, colors changed. ele-
ments within the picture rearranged, all with remarkable ease
While it was always possible to alter traditional photographs
through cropping, retouching, and other methods, what's dif-
ferent now is that these and even more significant changes
can be made instantly and with little effort

Many are excited by the prospects this new technology
offers. Weston J. Naef, curator of photography at the J. Paul
Getty Museum in Malibu, California, compares it to the effect
the Leica (a compact camera that made it possible for photog-
raphers to capture street scenes) had in 1927: “It changed the
way we see the world.” Some foresee a blurring of the
boundaries between photography and art. David Hockney, a
well-known painter and photographer, feels that in the future
photography will take on some of the characteristics of draw-

WORM (Write-Once, Read-Many)

fundamentally that its basic function and character are chang-
ing beyond recognition. As Peter Campus, an artist whose
computer-manipulated photographs have appeared in a num-
ber of exhibitions says, “| tell my students this is not photog-
raphy. It's something else, although at this point it's still not
clear just what.”

Source: Based on Hagen, Charles, “Reinventing the Photograph. * New York Times, January
31,1983

Critical Thinking Questions

1 In the future, you may no longer be able assume a photo-
graph is an accurate depiction of a reality that in fact existed at
some given point in time. What impact do you think this will
have on the use of photographs to convey information?

2 Consider the ethical dimensions of digitally altered pho-
tographs. Under what circumstances should photographers be
required to disclose changes made to a photograph?

3 Inthe future, what factors might you need to consider in
assessing the meaning and believability of a photograph?

WORM devices allow users to record data on optical disks themselves, but
once the data has been written onto the disk, it cannot be erased. As you saw
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How Bill Cosby Learned to
Cope with Too Much Information

ow would you like to read this textbook in half the time and learn twice
as much as you normally do? It's possible with speed-reading. In the future,
as knowledge and information become more important in our society, and as
information technologies bring you more and more of it, you'll soon find
yourself overwhelmed. Unless, that is, you do something about it. One thing
you can do is learn how to read faster (and better). Bill Cosby tells you how.

Skill Development Boxes
Focusing on a particular
skill—such as reading, writ-
ing a business letter, or giving
a presentation—these boxes
provide tips on how informa-
tion technology can help you
develop and refine these
skills even further.

When | was a kid in Philadelphiaj
comic book ever published. (The!

than there are now )

PERSONAL

Personal

Technology Boxes

These practical vignettes
describe some aspect of per-
sonal computing and provide
useful guidelines for evaluat-
ing and purchasing your own
computer equipment and soft-
ware.

storage you need.

First, you definitely need a floppy disk drive. If you can
only afford a system unit that has one drive, choose the 3 1/2
size. However, if you can afford it, it is very convenient to have
a system unit that has a floppy drive for both floppy disk sizes.

The next question is whether you need a hard disk drive.
Here too the answer is almost certainly yes. Luckily, the prices
of hard disk drives have been dropping while their storage ca-
pacities have been increasing. Only a few years ago, a 20MB
hard drive was standard, but now you can purchase an 80MB
to 120MB drive for approximately the same price. In consider-
ing which hard drive to choose, remember that you can never
have enouah

Problem-Solving and Skill-Building Exercises

1 Identify an information system that you come into contact with in your
day-to-day life. Prepare a poster using the framework laid out in Figure 1.3
on page 13 to describe the problem the information system was designed to
address; the sensing, communication, analyzing, and display technologies
used in the system; and how the system enables people who use it to orga-
nize or control some aspect of life.

2 Talk with someone you know about his or her career or job. Find out
what role information technology plays in the person’s job and whether
technology has changed, or is changing, the skills needed to do the job or the
kind of activities that make up the job. Prepare a 5-minute oral presentation
about your findings.

3 Alone, or with a group of two or three others, think about some of the
ways that computers have been portrayed in popular media like movies and
television. What kinds of images come to mind? Are they positive or nega-
tive? Put together a short (1-2 pages) report on your thoughts and discus-
sions.

N
K(TA Interactive Supplement

How to Read Faster 1. Preview—If It Long and Hard
Previewing is especially useful for getting a general idea of
heavy reading like long magazine or newspaper articles, busi-
By Bill Cosby ness reports, and nonfiction books.

TECHNOLOGY
Storage Options for your Microcomputer

nce you've decided on the basic type of microcomputer that you'd like
to buy (see the Personal Technology box at the end of Chapter 3), there are
still some other important decisions that you need to make. Chief among
these is the question of secondary storage. In this section, we'll discuss your
options and make some recommendations about what kind and how much

dards which provid h d audio per

Another type of CD-ROM drive is Phillips/Sony's CD-l. Un-
like a standard CD-ROM drive, which operates as a peripheral
device, CD-l operates as a complete system, with an inte-
grated computer, and comes equipped to play ona TV. CD-lis
superior to regular CD-ROM drives in its ability to integrate
audio, video, text, and graphics, but is being marketed primar-
ily as a home entertainment system. Also, a CD-| drive doesn't
read regular CD-ROM disks—only those set up to work with
CD-.. Right now, a standard CD-ROM drive is probably still
your best all-purpose choice.

Once you've gotten past these basic decisions concerning
floppy disk, hard disk, and CD-ROM drives, there are several
ancillary issues to consider. Your computer system is very vul-

Skill-Building Exercises

In addition to understanding how information tech-
nologies can be used, good communication is the
key to success in your future careers. These end-
of-chapter activities give you the chance to develop
writing, speaking, and research skills individually
and in groups.

Interactive Text Version

If your instructor selected the interactive version of
this text, you'll find a set of disks in the back of
your book. You'll be able to experience the power
of information technologies first hand through exer-
cises and simulations on these disks. (For example,
one activity asks you to manipulate on-screen
objects to build a local area network.) The disks
also include self-paced quizzes you can take on the
computer to test your understanding. How will you
know when to use them?

Just look for the icons at the end of Chapters
2,3,4,5,6,8,9,12,13, and 14.



ABOUT THE

Kenneth C. Laudon is Professor of Information Systems at
New York University’s Stern School of Business. He holds

a B.A. in economics and philosophy from Stanford

University and a Ph.D. from Columbia University. He has
authored nine books dealing with information systems, organizations, and
society and numerous articles about the organizational, social, and manage-
ment impacts of information systems. He is currently the Director of Stern

School’s Virtual Multimedia Project.

Carol Guercio Traver is general counsel to Azimuth
Corporation, a developer of software-based learning mate-
rials and commercial software packages. She received a
B.A. from Vassar College and a J.D. from Yale Law School.
In addition to her work with Azimuth, she is currently working on a com-
prehensive review of the legal literature relating to information technology
and privacy for the Department of Energy’s Human Genome Project. Her
special interests include the impact of information technology on ethics, pri-

vacy, and the law.

Jane Price Laudon is a management consultant in the
information systems area and the author of six books. Her

special interests include systems analysis and design, data

managemer\t, software evaluation, information systems
auditing, and teaching business professionals how to design and use infor-
mation systems. Jane received her B.A. from Barnard College, her M.A.
from Harvard University, and her Ph.D. from Columbia University. She has
taught at Columbia University and the New York University’s Stern School
of Business. She maintains a lifelong interest in Oriental languages and civi-

lizations.

A UTHOTRS

YN



P AR

P AR

PART

PART

PART

T ONE

T TWEO

THREE

FOUR

FIVE

B R 1 EF C 0O NTENTSS

Information Technology and Society 1
Information Technology , Society, and You 3

Information Technology and Systems: Yesterday, Today, and Tomorrow 35

Information Technologies 73

The Central Processing Unit: The Analyzing Engine 75
n Storage Technologies 109

Input and Output Technologies 137

n Communication Technologies 173

Operating Systems and Systems Software 225

Creating Solutions with Information Technologies 251
n Critical Thinking and Problem Solving: Building Information Systems 253

n Problem Solving with Programming and Programming Languages 293

Applications Software 337

Personal Productivity Tools: Word Processing,
Spreadsheet, and Database Management Software 339

The Expanding Universe of Personal Computer Applications Software 385

Information System in Business and Society 423
Basic Business Concepts and Systems 425
Management Support and Knowledge Work Systems 455

Artificial Intelligence and Knowledge-Based Systems 483

- . .
-~ o M~

Ethical and Social Issues in the Information Age 513



PART ONE
Information Technology

and Society

Information Technology, Society, and You 3

Cleaning the Air with Information Technology 3
ikl Information Technologies and Civilization 5

How Information Technologies Help Us 6~ The Four Basic
Types of Information Technologies 6 A Conceptual Framework:
Information Technology and Problem Solving 12

1.2 How Information Technologies Work Together 14

The Information System Concept 14~ Example: Walgreens’
Information System 14~ The Computer as Universal
Machine 15

1.3 How Does Information Technology Affect Your Life? 16

Knowledge and Understanding: The Knowledge Explosion 17

KNOWLEDGE
Using Information Technology to See the Unseen 18

Careers: What Kinds of Jobs Will There Be 18

- CAREERS
Unanticipated Skills 20

Organizations: How Will We Work? 21

. ORGANIZATIONS
Where's My Seat—Airline Reservations at Aeroflot 22

Society and Culture: How Will We Live Together? 23

- SOCIETY
Digital Giants 26

Vi



14

How This Book Works 27

An Activist Student Role 27~ Our View of Information
Technology 28~ Developing Your Skill Set and Portfolio 28
Summary29  Key Terms 30  Review Questions 30
Problem-Solving and Skill-Building Exercises 30

SKILL DEVELOPMENT
Houw Bill Cosby Learned to Cope with Too Much Information 31

Notes 33

Information Technology and Systems:
Yesterday, Today, and Tomorrow 35

21

2.2

23

Keeping Nabisco in Cookies 35
The History of Information Technology and Systems 37

The Premechanical Age: 3000 B.C~1450 A.D. 37
The Mechanical Age: 1450184039  The Electromechanical
Age: 1840194042 The Electronic Age: 1940-Present 44

KNOWLEDGE
W/  Rediscovering Columbus by Exploring a New World 48

Information Technology and Systems Today 48

How Organizations Work 48 Types of Information Systems in
Organizations 50 ~ Transaction Processing Systems: The
Internal Revenue Service 51 Management Support Systems:
Au Bon Pain 53

. ORGANIZATIONS
Moving the Mail with People and Machines 54
Knowledge Work Systems: Young and Rubicam 58

CAREERS
Working at Home 61

Information Technology and Systems: A Taste of the Future

Wireless Mobile Computing 62 Multimedia Computing 63
Inexpensive Supercomputers 64 Life in the Year 2000 65

SOCIETY
The New Public Library 66

Summary 67  Key Terms 68 Interactive Supplement 68
Review Questions 68 Problem-Solving and Skill-Building
Exercises 69

SKILL DEVELOPMENT
Becoming a Better Writer 69

Notes 71

61

Vii



PART TWO
Information

Technologies

The Central Processing Unit:
The Analyzing Engine 75

[raining Computers to Recognize What They See 75

3.1 The Central Processing Unit:
Center of the Computer Universe 76

An Overview of the CPU and Primary Storage 77 How the
Computer Represents and Stores Information: Transforming Data
into Digital Form79 ~ How the CPU Processes Data 82

KNOWLEDGE
Heaven on Earth 86

3.2 Unmasking the Electronic Genie:
Inside Your Computer’s System Unit 87

System Unit Components 87 Microprocessor Chips 88

ORGANIZATIONS
¢ Using Microprocessors to Bring the Customer Closer to the Cows 90

Memory Chips 94

- CAREERS

" Traders of Tomorrow Will Need Numbers at Their Fingertips 95
Add-In Boards, Cards, and Controllers 96 Ports 97

33 The Future of the Analyzing Engine 98
Chips on the Way 98 Beyond the Present Limits 99

SOCIETY
. Japanese Chip Makers—Should We Fight or Join Them? 100
New Forms of Processing 101~ Summary 103 Key Terms 104
[nteractive Supplement 105

Review Questions 105 Problem-Solving and Skill-Building Exercises 106

, PERSONAL TECHNOLOGY
Buying Your First Microcomputer 106

vili



Storage Technologies 109

WORM a Big Winner for Vegas Bookies 109
4.1 Magnetic Tape 111
4.2 Magnetic Disks 113

Floppy Disks 113~ Hard Disks 116

' ORGANIZATIONS
Dialog Grows Along with Storage Capacity 118
4.3 Optical Disks 119
CD-ROMs and Other Prerecorded Optical Disks 120

KNOWLEDGE
Artona Disk 122

WORMSs 122 Erasable Optical Disks 123

- DILEMMAS AND CONTROVERSIES
Rethinking the Photograph 124

Drawbacks of Optical Disk Technology 124
44 Other Forms of Secondary Storage 124

Bubble Memory 124~ Memory Cards and Smart Cards 125
Memory Buttons 125

- SOCIETY
Who Knows You? 126

Memory Cubes 126
4.5 Organizing Data Within Secondary Storage 127
The Data Hierarchy 127~ Methods of Organizing Data 128

- CAREERS
Keepers of the Flame 129

Summary 132 Key Terms 133
Interac .‘!‘x\'\.,“”!",*"y’('i].” 133
Review Questions 133 Problem-Solving and Skill-Building Exercises 134

PERSONAL TECHNOLOGY
Storage Options for Your Microcomputer 134

Notes 135



