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s authors, our goal is to reflect our passion for and philosophy of teaching
Information Technology (IT), and our belief that the student is at the center of the
educational process. We believe that good teachers make a personal difference in
students’ lives and careers, and that the pace of change, jargon, and complexity of
the IT field too often lose students and lose personal relevance to them. Every page
of our book is aimed at bringing student, teacher, and Information Technology
together.

UhlECfIVE Uf "]E HUUH Information Tec:/molog_\‘: Tmn()rr(m: s A(I_\'untage Tn(lla,\' is (!esigned for
a one-semester introductory course in which the goal is to give students
a foundation in the concepts of information technology and their applications to
business and other disciplines. There is no technology prerequisite.

We have made every effort to create a concise text that is independent of any
particular hardware or software platform. giving the instructor the flexibility to
combine the book with any available software tutorials, or to use it as a stand-alone
text in a conceptual course.

A more subjective goal is to stimulate the interest of students in the dynamic
and exciting field of information technology and to encourage their sense of dis-
covery about it throughout their academic careers and beyond.

The main theme of this book is The IT Advantage. Throughout the text
Tnemes Uf ”]E BUUH we emphasize the advantages of information technology to students—
in their personal lives, their careers, and to organizations they may become a part

of. As we help students understand the advantages of IT, we approach the material
from several points of view:

D  We introduce students to information technology, how it works, and issues
relating to the use and development of IT.

We emphasize people as the primary component of any IT system.

We show students the many examples of information technology in their
every-day lives, and we encourage them to discover more of it; to experience
as much as they can.

We look at the personal advantage that 1T can provide.

We look at the business advantage that IT can provide.
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D We emphasize that we live in a networked society and that, within that society,
knowledge and use of IT are essential to future success.

D We emphasize that the networked society is a global society.

The last two points of view are given special attention:

Today’s students are the most diverse group ever to enter college. It is more
important than ever for them to understand the power of modern IT tools to break
down barriers to culture, business, and language. We live in a networked society.
We believe the Internet is an especially useful vehicle for illustrating this point. For
this reason, we introduce the Internet in Chapter 1, discuss it in some depth there
and in other parts of the text, and provide content-related Internet assignments at
the end of every chapter’s exercise set.

We believe it is critical that students understand that the petworked society is a
global proposition. To underscore this point, we have chronicled the success of
many foreign, domestic, and transnational firms and their use of IT as an instru-
ment of success and as a competitive weapon. We have devoted an entire chapter
(Chapter 9) to what it means to be a “global citizen.” After reading Chapter 9, stu-
dents will understand the nature of today’s global economy, how businesses are
using IT to operate worldwide, and how IT can work to their personal advantage in
an increasingly international landscape.

Discovering IT

These boxes are short assignments that encourage students to think critically about
IT in every-day life. They focus on getting students out into the real world to see IT
in use. Instructors will find these useful teaching tools for bringing home the practi-
cal applications of IT.

Personal Advantage

Personal Advantage boxes focus on using IT to become a more productive human
being. Many contain success stories of individuals who have improved their quality



of life through the use of IT, while others encourage students to apply IT to their
own situations.

Today’'s Business Advantage

In these sidebars, students will learn how IT is being used effectively in the work-
place. The IT applications and strategies of such companies as Club Med, Avon
Products, AT&T, Chrysler, American Airlines, Blockbuster Entertainment Corp.,
Dell Computer, and many more are profiled throughout the text. In all, students will
read about more than 150 businesses and their use of IT.

Tomorrow’s Business Advantage

For many students, the business world and full-time employment are several years
away. Between now and then, the IT landscape will change dramatically.
Technologies that seem futuristic today will be tomorrow’s standard. Tomorrow’s
Business Advantage sidebars encourage students to develop an entrepreneurial sense
of how they might use today’s innovations to their advantage in tomorrow’s busi-
ness community. Students will find exciting such topics as DBMSs that can speak
any language, virtual reality on the Internet, genetic software, and many more.

Current Business Examples

It has been said that any book on Information Technology is out of date before it
comes off the press. While this may be true in the strictest sense, we have taken
steps to provide students with the most up-to-date business technology possible.
For example, this paragraph is being written three months before the book is due
to be published. We added our most recent example to the text discussion this
morning. For another, our World Wide Web site http://mgh.willamette.edu/mgh/
will regularly provide technology updates to augment examples and discussions in
the text. With well over 150 examples, many of them international in scope, this
text is quite a resource for students.

Now You Can . ..

This section at the end of each chapter is tied to chapter objectives and summarizes
the practical outcomes realized by students from what they’ve learned. This empha-
sizes what students are able to do as a result of learning the chapter material.

Cruising the Net

To encourage use of the Internet, we have included an overview of “Net” concepts
in Chapter 1 and exercises requiring the use of the Internet at the end of each chap-
ter. (These exercises occur at the end of extensive exercise sets, so they can be
skipped if your school does not yet have an Internet connection.) These exercises
will help students find more information about the chapter topics, learn about the
Internet, and learn where to find relevant information on the Internet.

Working in a Group

At the end of each chapter we have included projects designed to be completed by
groups or teams of students. Group projects are an excellent vehicle for motivating
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students, fostering peer teaching, and gaining good experience for an increasingly
team-oriented workplace. The Instructor’s Manual includes tips for leading stu-
dents through group projects and for evaluating their work.

Custom Binding Option. The book can be used comfortably in any computing
environment. To give you additional flexibility to create the course of your choice,
the book may be custom bound with any of the following McGraw-Hill software
tutorials, giving you a complete concepts and applications course in one spiral-

bound volume, at an affordable price:

Operating Systems
Windows 95
Windows 3.1

DOS 6.0

Word Processing

Word 6.0 Windows
WordPerfect 6.1 Windows
WordPerfect 6.0 Windows
WordPerfect 6.0 DOS
WordPerfect 5.1

Spreadsheets

Excel 5.0 Windows
Lotus 5.0 Windows
Lotus 4.0 Windows
Lotus 2.4 DOS

Quattro Pro 6.0 Windows
Quattro Pro 5.0 DOS

Database

Access 2.0 Windows
dBASE 5 Windows
Paradox 5.0 Windows

Integrated Software
Works 3.0 for Windows

The Internet
Internet

Office Integration
Office Integration

Presentation Graphics
PowerPoint 4.0

Programming
Qbasic

Visual basic

I A state-of-the-art book requires a state-of-the-art support
SrﬂfE uf me H” EUUISE Mﬂ"agemem susrem package. A World Wide Web site @ http://mgh.willamette.

edu/mgh/ provides regular technology updates to augment examples and discussion
in the text. To help you create the best possible learning and teaching environment,
we have provided an integrated package of teaching supplements, appropriate for
any classroom environment:

Iinstructor’'s Manual

The Instructor’s Manual offers a complete set of tools for developing the structure of
your course. It includes suggested outlines for 10-week quarters, 15-week semesters,
8-week summer sessions, and 5-week summer sessions. You’ll also find detailed out-
lines for each chapter with suggestions for how and when to use the transparencies
and transparency masters, teaching strategies for getting students involved and excit-
ed, and tips for including the book’s pedagogical aids into your teaching. We also
include solutions to all questions in the text.

Test Bank/Computerized Testing System

Our Test Bank contains more than 1,200 true/false, multiple choice, fill-in and
short answer questions. Two short, pre-formatted quizzes are also included for each
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chapter. A computerized version is available, and may be administered over a net-
work or may be used in more conventional disk or printed formats. The computer-
ized version is available for DOS or Windows.

PowerPoint Presentation on CD-ROM

More than 200 four-color electronic transparencies have been created for this pack-
age and are contained on a CD-ROM that is packaged with the Instructor’s Manual.
They can be easily copied to disk format. Many of the transparencies are adapted

from art in the book, while others offer students a new way of viewing IT concepts.

Multimedia Study Guide

Patricia Fox’s The IT Tutor is an interactive multimedia CD-ROM available to stu-
dents that allows them to actively explore state-of-the-art IT concepts by simply
clicking a mouse. The CD includes interactive presentations of major topics in the
book, animations and video clips that bring abstract concepts to life, self-tests with
immediate feedback, and interactive games and exercises designed to give students an
active and visually exciting way to learn. An additional benefit of The IT Tutor is that,
by putting the learning control in the hands of the student, it stimulates a sense of dis-
covery and feeds a growing interest in the exciting world of information technology.

Many people contributed to the development of this book. Without all of
HCH"umIEﬂgmems these people working together, it would not have been possible.
We would like to thank the crew at McGraw-Hill. First, there’s Frank

Ruggirello, our editor, the man who brought the two of us together, and the man
who really made it all happen. Frank’s expertise in project management provided
the real foundation for completing this project. Without his consistent prodding,
critical eye for detail, and quest for quality, we would not be writing these acknowl-
edgments today. Thanks, Frank, for giving us this opportunity and for seeing it
through to the end.

vii
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strength. Pam, a million thanks is a million too few. I owe you for the rest of my
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stimulated and applied much of the work of which I am most proud. Jim has been
the bridge for me between the education of students and the new realities of careers
in an ever-changing world.
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PK.
October 1995



Chapter 1

p- 21 ©David A. Wagner/Phototake NYC.

p. 6 ©Scott R. Goodwin, Inc.

p. 7 ©Renato Rotolo/Liaison International.

p. 8 Figure 1-2(a) ©Michele Burgess/The Stock Market.
p. 8 Figure 1-2(b) ©Adrian Bradshaw/Saba.

p. 8 Figure 1-2(c) ©Darryl Torckler/Tony Stone Images.
p.18 ©Ed Kashi/Phototake NYC.

p.20 ©Ed Bock/The Stock Market.

Chapter 2

p. 34 ©Peter Menzel/Stock Boston.

p. 36 ©Kernani/Liaison International.

p. 41, 42 Courtesy of ComputerWorld.

p. 44 Courtesy of Stephen Haag.

p. 49 ©Sarah Evertson/Courtesy of Microsoft Corporation.
p. 54 ©Steven Peters/Tony Stone Images.

Chapter 3

. 72 ©Scott R. Goodwin, Inc.
.75 ©Ron Coppock/Liaison International.

- T

. 77 Figure 3-3(a) Courtesy of IBM Corporation.

° B

Inc.
77 Figure 3-3(c) Courtesy of Kinesis Corporation.
. 81 Figure 3-6(a) ©Richard Pasley/Stock Boston.
. 81 Figure 3-6(b) ©Mitch Kezar/Tony Stone Images.
81 Figure 3-6(c) ©Richard Pasley/Stock Boston.
81 Figure 3-6(d) ©Scott R. Goodwin, Inc.
82 Figure 3-7(a) Courtesy of IBM Corporation.
. 82 Figure 3-7(b) ©Scott R. Goodwin, Inc.
. 82 Figure 3-7(c) Courtesy of Scantron Corporation.
. 82 Figure 3-7(d) ©Spencer Grant/Photo Researchers, Inc.

85 Figure 3-8(b) ©David Young Wolff/Tony Stone Images.
85 Figure 3-8(c) ©Bilderberg/The Stock Market.

. 87 ©John Gillmoure/The Stock Market.

. 89 ©Scott R. Goodwin, Inc.

89 Figure 3-10(a) Courtesy of NEC Corporation.

TT T TV TP VPTTBETPT

Systems, Inc.

.91 Figure 3-11(f) Courtesy of Hewlett Packard Company.
.91 Figure 3-11(g) Courtesy of Epson America Inc.

T T TV

98 ©P. Howell/Liaison International.

77 Figure 3-3(b) ©John Greenleigh/Courtesy of Apple Computer,

85 Figure 3-8(a) ©Berle Cherney/Uniphoto Picture Agency.

89 Figure 3-10(b) Courtesy of Toshiba America Information

.91 Figure 3-11(a) Courtesy of Citizen America Corporation.

Chapter 4

. 104 ©Photo Researchers, Inc.

. 104 (inset) ©Will & Deni McIntyre/Photo Researchers, Inc.
. 116 Courtesy of IBM Corporation.

. 122 Figure 4-11(a) Courtesy of IBM Corporation.

. 122 Figure 4-11(b) Courtesy of Hewlett Packard Company.
. 122 Figure 4-11(c) Courtesy of Hewlett Packard Company.
. 124 ©AT&T Archives.

Chapter 5

. 130 ©Scott R. Goodwin, Inc.

. 136 Figure 5-3(a) ©Scott R. Goodwin, Inc.
. 136 Figure 5-3(b) ©Scott R. Goodwin, Inc.
. 142 Figure 5-8(a) Courtesy of H.E.I. Inc.

. 142 Figure 5-8(b) ©Scott R. Goodwin, Inc.
. 144 Courtesy of Hewlett Packard Company.

oo T = T = TR~ T = T = S ~

. 160 Photo (a) Courtesy of Dow Jones & Company, Inc.
. 160 Photo (b) Courtesy of CNN/Intel Inc.

Chapter 6

. 168 ©Benali-Gifford/Liaison International.
. 172 ©Bob Daemmrich/Stock Boston.

. 187 ©Scott R. Goodwin, Inc.

. 188 Figure 6-13(a) ©Scott R. Goodwin, Inc.
. 188 Figure 6-13(b) ©Scott R. Goodwin, Inc.
. 188 Figure 6-13(c) ©Uniphoto, Inc.

. 190 ©Robert Rathe/Stock Boston.

Chapter 7
p. 208 ©Comstock.
p. 212 Courtesy of American Airlines.

b= o B = B = B > B = M = M =

T U T T T T T

p. 229 ©Mark Segal/Tony Stone Images.
Chapter 8

p. 246 ©Liaison International.

p. 252 ©Matthew Borkoski/Stock Boston.

p. 258 ©Andrews Sacks/Tony Stone Images.

p. 262 Figure 8-7 Courtesy of Hewlett Packard Company.
Chapter 9

p. 274 ©Douglas Struthers/Tony Stone Images.

p. 277 ©Paolo Negri/Tony Stone Images.

p. 279 ©John Coletti/Stock Boston.

p. 287 Courtesy of Panasonic Communications & Systems Co.
Chapter 10

p- 296 ©Comstock.

p. 298 Courtesy of Toshiba America Information Systems.
p. 314 Figure 10-6 ©David Ulmer/Stock Boston.



COOCOOLOOOLOS

Information Technology: What It Can Do for You 3

Software: The Intellectual Interface 34

Input and Output Devices: The Physical Interface 72

The CPU and Internal Memory: The Processing Engine 104

Storage Devices and Database: Organizing Your World 130

Communications and Connectivity: Living in a Networked World 168

Building IT Systems: The Tools You Use and Your Role 208

Information Technology in Business: How Organizations Use IT 246

Reaching the World through IT: Information Technology As Your
Passport to the World 274

Putting IT All Together: Careers, Social Issues, and Horizons 296

Notes 322
Glossary 323
Index 330

Xi




Introduction 4

Why You Should
Study Information Technology 4

Information Technology
Is Everywhere 5

Information Technology Can Help You Be More
Productive 5

IT Is Everywhere! 6

Information Technology Is
Exciting and Changing 6

Information Technology
Will Enhance Your Career 6

Information Technology Will Give
You a World of Opportunity 7

Discovering IT 8

Input and Output Devices 10
Software 10

Communication Devices 10
Rolling on Down the Highway 11
The Processing Engine 16
Discovering IT 16

Information 17

We Are in the “Information Age” 19
Storage Devices 19

People 20

xii

000 000000000000 RRPOOOORDORRRPSINIORRRRS

What Is Information Technology? 8

S0 0 0000000000000 DO000RRNNCRONOOOORDER R

Informafion Technologu: What It Can Do for You

How You Can Classify Information
Technology Systems 20

Your Learning Role and This Book 22

Personal Advantage and Information Technology 22

It’s 10:00 P.M. Do You Know Where
Your Information Is? 21

Information Technology in the Home 23
Business Advantage and Information Technology 24

Discovering IT 26

Strategies for Success 28

Chapter Summary 29

Now YouCan... 29

Key Terms 30

Self-Test 30

Short-Answer Questions 31
Discussion Questions and Projects 31
Cruising the Net 31

Working in a Group 32



Soffware: The Infellecfual Interface

Introduction 36

Application Software 37

Personal Productivity Software 38
Word Processing Software 38
Purchasing Application Software 39
Desktop Publishing Software 40

Spreadsheet Software 43

Information Retrieval and
Management Software 43

Discovering IT 44
Personal Advantage Chris Dow 44
Other Great Features of Spreadsheet Software 45

Personal Advantage Letting Spreadsheet Software
Help You Buy a Car 46

Discovering IT 49
Presentation Graphics Software 49
Communication Software 50
Personal Information Management Software 50
E-Mail Me, Please 51
Groupware—Software for Working Together 52
Specialized Software Tools 54
Discovering IT 55

System Software 55

Tomorrow's Business Advantage Software That
Learns from Its Mistakes 56

Buying the Right Application Software 58
Characteristics of Operating Systems 58
Is Your Computer Sick? 59

Chapter Summary 66

00000 OBROPOPOOODE0ROOOOORDISOORNRDODOS

Today’s Business Advantage
The Virtual Office 60

Microsoft Family of Operating Systems 60
Taligent 61

0s/2 62

UNIX 63

System 7.5 63

Buying the Right Operating System Software 64

Strategies for Success 65

Now You Can. .. 66

Key Terms 67

Self-Test 68

Short-Answer Questions 69
Discussion Questions and Projects 69
Cruising the Net 69

Working in a Group 70

xiii



[EEEEEEREEERR RN NN N BN NI R BN RN BN N R N N RN RN FEEEREERER R NN NN N R B N IS BN NN BN R E RN R B E R

Input and Oufput Devices:
The Phusical Inferface

Introduction 74 Converging Hardware
and Software 92

Input Devices 75 Video Capturing and Editing 92

Keyboard 76 Discovering IT 92

Audio Input Devices 77 Multimedia 93

Pointing Input Devices 79 Multimedia 94

Discovering IT 79 Virtual Reality 95

Scanning Input Devices 81 Discovering IT 96

Formatted Scanning Input Devices 81 Tomorrow’s Business Advantage Virtual Reality

Unformatted Scanning Input Devices 82 LR

Specialized Input Devices 83 Stiatoglos for Success 39

Aiscoveray T & Chapter Summary 100

Now You Can ... 100

Key Terms 101

Self-Test 101

Short-Answer Questions 102

Choosing the Right Input Device 84
Personal Advantage Barb Goldman 84
Choosing the Right Input Device 84

Today's Business Advantage Avon Products 86

Output Devices 86 Discussion Questions and Projects 102
Working in a Group 103
Cruising the Net 103

Audio Output Devices 86
Today’s Business Advantage P0OS Me ASAP 87
Soft Copy Output Devices 88

Choosing the Right Soft Copy Output Device 89
Hard Copy Output Devices 89

Printers 89

Choosing the Right Printer 90

Plotters 91

Xiv



TEEEE R EE R R R NN A A NN RN B A L

The CPU and Infernal Memory:
The Processing Engine

Introduction 106

The Central Processing Unit and the
Internal Memory 107

How the Central Processing Unit and Internal
Memory Work 109

Central Processing Unit and Internal Memory
Representation of Data 110

Characteristics of the Central
Processing Unit 112

Measuring Central Processing Unit Size 112
Measuring Central Processing Unit Speed 113
Superscalar Central Processing Units 114

CISC and RISC Central Processing Unit
Technologies 115

Buying the Right Central
Processing Unit 116

Application Software Interface 116
Operating System Software Interface 116
Brand 116

Today’s Business Advantage Parallel Processing
and Fault-Tolerant Systems 117

Speed and Size 117

Characteristics of the
Internal Memory 118
Measuring Internal Memory Size (Capacity) 118
Types of Internal Memory 119
Random Access Memory (RAM) 119

Discavering IT 119
Discovering IT 120
Read-0nly Memory (ROM) 120

How Much RAM Do You Need? 120

Find Out Your Application Software
Requirements 120

Determine Your Operating System Software
Requirements 121

Upgrading Is Inexpensive 121
Upgrading Is Easy 121

Personal Advantage Internal Memory for Your
Laser Printer 121

Portable Information Technology
Systems 122

Discovering IT 123

Tomorrow'’s Business Advantage The Smart
Card—A Computer in Your Wallet 124

Strategies for Success 125

Chapter Summary 126

Now You Can... 126

Key Terms 127

Self-Test 127

Short-Answer Questions 128
Discussion Questions and Projects 128
Working in a Group 129

Cruising the Net 129

'TEEEEREREE R R R I NI AN N R AN NI A B



" TEEEEEEEEEE TR N RN NN EEE RN EEEEEE RIS

Storage Devices and Dafabases:
Oroanizing Your World

Introduction 132

Storage Devices 133
Disk Storage Devices 134
Magnetic Disk Storage Devices 134
Optical Disk Storage Devices 136
Discovering IT 138
CD-Recording 138
Magneto-Optical Storage Devices 138
Tape Storage Devices 140
Discovering IT 141
Alternative Storage Devices 143
Flash Memory 143
Holographic Storage 143
Discovering IT 144
Which Storage Technology Is Best for You? 144

Your Logical View of Information 145

Databases and Database Management
Systems 148

A Data Dictionary 149

Today's Business Advantage Saving Lives with
Information 150

Subsystems of a Database Management
System 150

Database Models 151
The Relational Database Model 151

Xvi

Today’s Business Advantage Finding a Gold Mine in
a Database 154

The Object-Oriented Database Model 154
Discovering IT 154

Personal Advantage A Relational Database that
Stretches 156

Defining the Correct Structure of a Database 156

Advantages of Databases and Database
Management Systems 158

Data Administration 159

Communicating with People 159
Planning and Development 159

Tomorrow'’s Business Advantage: DBMSs That
Talk Any Language 159

Personal Advantage Online Databases 160
Establishing Policies and Procedures 161

Strategies for Success 162

Chapter Summary 163

Now You Can... 163

Key Terms 163

Self-Test 164

Cruising the Net 165

Short-Answer Questions 166
Discussion Questions and Projects 166

Working in a Group 166

T EEEEEEEEEE R E R NN BB BB B B B



