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This new edition of Peter Norton’s Computing Fundamentals brings you a completely
revised textbook and supplements package. The result is an innovative instructional
system designed to help you teach and to help your students learn about computer
technology.

World renowned computer expert, software developer, and author, Peter Norton has
once again joined Glencoe in developing an integrated learning system that empha-
sizes life-long productivity with computers. Peter’s straight forward, easy-to-follow
writing style is a known winner! His successful books Inside the IBM PC and Peter
Norton’s DOS Guide have defined user-friendly computer instruction. Now students
can benefit from his unique ability to teach computer concepts in a way that demys-
tifies computing. Norton’s “Glass Box Approach” truly comes to life in this edition!
Our enhanced integrated package combines text, 3-dimensional graphics, animation,
full-motion video, and sound to put students in touch with what actually happens
inside the computer. This learning system will improve your ability to help students
learn not only the basics of computing but also valuable tools for a lifetime of
productivity.

B Tue Secono EpiTion

Peter Norton's Computing Fundamentals, SECOND EDITION retains all the high-quality fea-
tures that made the first edition a success! Since our primary goal is to present
students with technology that they are likely to encounter at school and on the job,
personal computers (PCs) are used in examples throughout. Other platforms (e.g.,
Mac, OS/2) and sizes of computers (e.g., mainframes) are discussed in the context of
how they are used today.

Our emphasis is on productivity. Every computer concept is presented with guide-
lines on how to use the technology to be more productive at school, at work, and at
home. To keep pace with computer technology, we’ve thoroughly revised every
chapter to reflect the latest developments. We’ve also added coverage on emerging
topics such as the Internet, networking, and multimedia. Changes and additions to
this new edition are:

m Reorganization of material. Coverage of ergonomics and ethics have been
moved to an appendix so that students can get to the core topics sooner.

m Three entirely new chapters. In response to new technologies, we’ve added
new chapters on the Internet and the online world, computer graphics, and
multimedia.



m Completely revised text. All other chapters have been completely revised to
reflect the latest technology.

m Special 3-D transvision in Chapter 1. This detailed 3-D illustration, along with
acetate transparencies, helps students identify and remember key components of
a personal computer.

m All new photographs, 3-D illustrations, and software screen shots. Colorful, 3-D
illustrations help students visualize computer components. New photographs
depict the latest chip technology and models of computers.

OUTPUT

INPUT AND
OUTPUT

® 31 New feature boxes. Throughout the text, you'll find three different types of
feature articles each focusing on an aspect of technology. These 1-page articles are
designed to help students relate the concepts they’re learning to real world appli-
cations of technology. The Norton Notebook feature emphasizes practical uses of
technology in the real world. Techview features insights into new technology
areas. Productivity Tip articles offer practical guides to using technology to be
more productive at school, at work, and at home.

NORTON NOTEBOOK TECHVIEW PRODUCTIVITY TIP
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New end-of-chapter features. Our new Visual Summary incorporates key
graphics and illustrations into a bulleted summary of chapter concepts. This
makes an excellent review and study tool for students. Key Terms List with Page
Number References helps students quickly locate definitions for key terms. The
Key Term Quiz challenges students to use the key terms they’ve learned. We
included more comprehensive Review Questions and Discussion Questions.

Norton Interactive. A student CD-ROM available with Peter Norton’s Computing
Fundamentals contains full interactive multimedia modules for each chapter!
These modules contain instruction, simulations, and interactive activities. For a
demonstration of this exciting interactive learning tool, visit our Web site:
www.glencoe.com/ps/norton or www.hgcorp.com/nint.htm

Visual history timeline. The history of the personal computer is captured in a
visual presentation.

Interacting With The Computer
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CompuTeR ConcerTs Stupy Guipe on CD-ROM

To enhance retention, Glencoe has developed a multimedia Study Guide on CD-
ROM. This product includes a pre-test and post-test, and a review of all major con-
cepts in the text.

¥ InsTRUCTOR SUPPORT

Glencoe appreciates the challenges involved in teaching computer technology. We've
put together an innovative instructor’s support system designed to help you meet the
challenge! Updates to these materials, including content updates and projects, can be
found on our Web site, www.glencoe.com/ps/norton

The Instructor’s Productivity Center

The focal point of our instructor support, the Instructor’s Productivity Center, is
designed to help you prepare for class, present concepts, assess the performance of
your students, and use technology in the classroom. The Instructor’s Productivity
Center, or IPC, consists of the Instructor CD-ROM, a printed catalog of test questions
(Testbank), and an instructor’s manual.

The IPC CD-ROM

The IPC CD-ROM contains all the technology tools you need to present computer
concepts effectively:

B A complete online guide to the IPC and how to use technology in the classroom.

B An electronic version of the instructor’s manual opens in the word processing
program of your choice and allows you to modify teaching notes.

B Classroom Presentations. PowerPoint presentations, including diagrams and
illustrations, are provided for each chapter in the book. Comes with a slide sorter.
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B The new Glencoe Assessment System is a windows-based test generator that
allows you to produce and print out tests or deliver them online via your local
area network. Contains over 2500 test questions and a built-in grading feature.
Questions include True/False, Multiple Choice, Completion, Matching, and Short
Answer for each chapter. All questions are rated by difficulty level, and are coded
by learning objective and subject area.

B A special multimedia Windows 95 Tutorial can be used as a classroom presenta-
tion or individualized instruction for your students.

B A copy of the Norton Interactive multimedia modules with installation options
allows you to install to a hard drive or your local area network.

B Distance Learning Guide. An information bulletin for instructors that focuses on
defining distance learning and Internet course delivery. Contains practical guide-
lines on how to set up distance learning facilities, what equipment is required, and
how to enhance enrollments using the Internet.

B HyperGraphics Instruction. A demonstration of our interactive classroom in-
structional system. For more information, access www.hgcorp.com on the World
Wide Web.

The Instructor’s Manual and Key

A printed version of the Instructor’s Manual, this comprehensive supplement con-
tains detailed lesson plans and outlines, complete with teaching and assessment
strategies. Everything is correlated to SCANS competencies. You'll also find answers
to all the end-of-chapter questions and a guide to Internet sites. Page references to the
textbook help you coordinate your lecture.

The Testbank

This is a printed catalog of the over 2500 test questions in the Glencoe Assessment
System. The testbank includes True/False, Multiple Choice, Completion, Matching,
and Short Answer questions for each chapter. All questions are rated by difficulty level.



The Annotated Instructor’s Edition

The Annotated Instructor’s Edition contains valuable teaching tips with additional
information, discussion notes, and classroom projects to help you supplement the

student textbook during your lecture.

| SorTwARE TUTORIALS

Glencoe offers a full line of software tutorials to accompany this textbook. Each
tutorial is designed to teach the basics of the software package with an emphasis on
practical skills and productivity. Large screen shots and guided exercises help stu-
dents learn basic skills. Enhanced application projects challenge students to create
documents, spreadsheets, and databases using the skills they’ve learned.

Each tutorial is accompanied by an
Instructor’s Manual which includes teach-
ing tips, additional projects, and sample
quizzes and tests. Our new tutorials for
Windows 95 software also include test
generators with over 350 test questions.

Ask your Glencoe sales representative
about our software tutorials and our
Software Upgrade program!

== HYPERGRAPHICS
1 INSTRUCTIONAL SYSTEM

Glencoe and its software development
partner, HyperGraphics Corporation, have
developed a high-tech learning program
for Peter Norton’s Computing Fundamentals,
SECOND EDITION. HyperGraphics is an in-
novative educational system that utilizes
interactive computer technology to teach

and reinforce computer concepts, and
then test and track students” understand-
ing of important concepts.

With classroom presentation software
and hand-held student response pads,
students can answer questions in real
time. Every response is recorded by the
system to allow the instructor to monitor
both individual and class progress. A
variety of assessment tools are built-in,
including objective questions after each
concept is presented and group chal-
lenges for each chapter of material.

Hardware

the computer you can touch.

The term hardware refers to the part of

When most people
talk about a
computer they

mean hardware .
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The student workbook, called Textnotes, allows students to create their own study
guides based on the classroom instruction.

Contact your Glencoe sales representative for more information, or visit the
HyperGraphics Web site, www.hgcorp.com

B Our Sortware Is DisTANCE LEARNING READY!

The HyperGraphics system is specially designed to help you implement a distance
learning program in computers! Both hardware and software are fully compatible with
SMART Technologies’ SMART Boards and a variety of video conferencing systems.

In addition, Glencoe and HyperGraphics Corporation support Internet delivery of
our material. Ask your Glencoe sales representative about Internet Course Packs.

ACKNOWLEDGMENTS

The following individuals contributed to the content and development of this project:
Kim Bobzien, Elizabeth Collins, Mark Crosten, Ellen Finkelstein, Ron Gilster, Robert
Goldhamer, Marianne Karinch, Mary Lambert, Terry O’Donnell, and John Ross.

Special thanks goes to Corinne Folino and Kim Harvey at Glencoe whose dedication
and hard work help make the Peter Norton series a success. For their help and sup-
port throughout the project and especially at the eleventh hour, a personal thank you
to the entire Glencoe Postsecondary Marketing Department, Dave Kunkler, Alan
Hensley, and especially Colleen Morrissey.

Last, but by no means least, it was a privilege to work with Kari Popovi¢, Janet Bollow,
and Stuart Kenter. Their professionalism is reflected in the quality of their work.

September 1996



EDITORIAL CONSULTANTS

Dolores Pusins

Peter Irwin

Wesley E. Nance

Hillsborough Community College Richland College Cerritos College
¥ ReviEwers

Janet Ashall Dori McPherson

University of Western Ontario Schoolcraft College

Patsy Blankenship
North Lake Community College

Ron Burgher
Metropolitan Community College

Kris Chandler
Pikes Peak Community College

Susan Demuro
New Hampshire Technical College

Ward Deutschman
Briarcliffe College

Kevin Duggan
Midlands Technical College

Clay Gehring
Montana State University, College of Technology

Michelle Hechman
Mt. Hood Community College

Doug MacNeil
Grand Rapids Community College

William McTammany
Florida Community College at Jacksonville

Ann Robertson
Mitchell College

Judith Scheeren
Westmoreland County Community College

Wesley Scruggs
Brazosport College

Jack Stephens
Gadsden State Community College

Mary Valenti
Harford Community College

John Walker
Donna Ana Community College

Roger Yohe
Estrella Mountain Community College

Xiii






Preface vi

BRIEF CONTENTS

HOW COMPUTERS WORK 1 PART |

CHAPTER 1
CHAPTER 2
CHAPTER 3
CHAPTER 4
CHAPTER 5

The Amazing Computer 2

Processing Data 38

Interacting with the Computer 64
Storing Information in a Computer 98
Networks and Data Communications 128

USING MICROCOMPUTER SOFTWARE 162 PART Il

CHAPTER 6
CHAPTER 7
CHAPTER 8
CHAPTER 9
CHAPTER 10
CHAPTER 11
CHAPTER 12

APPENDIX A
APPENDIX B
APPENDIX C

The Operating System and the User Interface 164
Word Processing and Desktop Publishing 202
Spreadsheets 238

Database Management 264

The Internet 292

Graphics 320

The New Media 348

The History of Microcomputers 384 APPENDIXES
Ergonomics 392
Ethics 395

Glossary 399
Index 419

v



CONTENTS

How CompPuTERS WORK

CHAPTER 1

# The Amazing Computer -

CONTENTS 2
OBJECTIVES 3

THE MULTIPURPOSE TOOL 4
Computers in Business 4
Medicine and Health Care 5
Education 6
Science 7
Engineering 7
Manufacturing 8
Legal Practice 10
Law Enforcement 11
Government 11
The Military 12
Music 13
Theater, Film, and Television 13
Computers at Home 16

AN OVERVIEW OF THE COMPUTER SYSTEM 16

LOOKING INSIDE THE MACHINE 17
The Processor 18
Memory 19
Input and Output Devices 19
Storage 21

SOFTWARE BRINGS THE MACHINE TO LIFE 22
Operating Systems 22
Application Software 23
Word Processing Programs 23
Desktop Publishing Software 24
Spreadsheets 24
Database Management Software 24
Graphics, Multimedia, and Presentation Applications 25
Entertainment and Education Software 26
Utilities 26
Communications Software 27
THE SHAPES OF COMPUTERS TODAY 27
Supercomputers 27

i Mainframe Computers 28
Xiv

NORTON NOTEBOOK

Stephen Hawking
Expresses Himself 9

TECHVIEW
Checkmate? 15



Minicomputers 29

Personal Computers 29
Desktop Models 30
Notebook Computers 31
Personal Digital Assistants 31
Workstations 33

PRODUCTIVITY TIP
Desktop or Portable? 32

WHAT TO EXPECT IN THE FUTURE 33
VISUAL SUMMARY 34

KEY TERMS 36

KEYTERM QUIZ 36

REVIEW QUESTIONS 37
DISCUSSION QUESTIONS 37

CHAPTER 2
Processing Data s

CONTENTS 38
OBJECTIVES 39

TRANSFORMING DATA INTO INFORMATION 40
How Computers Represent Data 40
Bits and Bytes 41
Text Codes 42
EBCDIC 42
ASCII 42
Unicode 44

HOW A COMPUTER PROCESSES DATA 44
The CPU 44 NORTON NOTEBOOK
The Control Unit 44 Evolution of the Dick Tracy
The Arithmetic Logic Unit 46 Watch 45
Memory 47
ROM 47
RAM 48
FACTORS AFFECTING PROCESSING SPEED 49
How Registers Affect Speed 49
Memory and Computing Power 50
The Computer’s Internal Clock 50
The Bus 51
The Data Bus 51
The Address Bus 52
Cache Memory 52
Passing Math Operations to the Math Coprocessor 53
CPUs USED IN PERSONAL COMPUTERS 54
The Intel Processors 54

PRODUCTIVITY TIP

The 486 55
The Pentisim 55 Upgrading Your Computer: The
The Pentium Dra 56 Tortoise and the Hare 57
The Motorola Processors 56
The 680x0 Series 56 TECHVIEW
The PowerPC Series 58 Parallel Processing:
RISC Processors 58 On the Fast Track 59

Parallel Processing 58

WHAT TO EXPECT IN THE FUTURE 60
VISUAL SUMMARY 61

Xv



KEY TERMS 62

KEY TERM QUIZ 62

REVIEW QUESTIONS 63
DISCUSSION QUESTIONS 63

CHAPTER 3
Interacting with the Computer .

CONTENTS 64
OBJECTIVES 65
THE KEYBOARD 66
The Standard Keyboard Layout 66
How the Computer Accepts Input from the Keyboard 68
THE MOUSE 68
Using the Mouse 69
The Inner Workings of a Mouse 70
Taking Care of a Mouse 71

The Trackball 72 PRODUCTIVITY TIP
The Trackpad 72 Keyboard or Mouse:
Pointers in the Keyboard 72 Who’s Your Navigator? 73
OTHER INPUT DEVICES 74
Pens 74
Touch Screens 75
Bar Code Readers 75 . . NORTON NOTEBOOK
Image Scanners and Optical Character Recognition 75 .
Microphones and Voice Recognition 77 Ui Cashpmtons
for Independent Living 79

THE MONITOR 78
How a CRT Monitor Displays an Image 78
Comparing CRT Monitors 80
Monitor Size 80
Resolution 81
Refresh Rate 82
Dot Pitch 82
The Video Controller 82
Flat-Panel Monitors 83

PRINTERS 84
Ink Jet Printers 84 TECHVIEW
Laser Printers 85 How Does Your Spreadsheet
Other High-Quality Printers 87 Sound? 89

Thermal-Wax Printers 87
Dye-Sub Printers 87
Fiery Printers 87
IRIS Printers 87
Plotters 88
SOUND SYSTEMS 88
CONNECTING I/0 DEVICES TO THE COMPUTER 90
Serial and Parallel Ports 90
Expansion Slots and Boards 91
SCSI 93
WHAT TO EXPECT IN THE FUTURE 93
VISUAL SUMMARY 95
KEY TERMS 96
KEY TERM QUIZ 97



REVIEW QUESTIONS 97
DISCUSSION QUESTIONS 97

CHAPTER 4

Storing Information in a Computer s

CONTENTS 98
OBJECTIVES 99
TYPES OF STORAGE DEVICES 100
MAGNETIC STORAGE DEVICES 101
Diskette Drives 104
Types of Diskettes 105
How Data Is Organized on a Disk 106
How the Operating System Finds Data on a Disk 108
Hard Disks 109
Removable Hard Disks 111
Hot-Swappable Hard Disks 111
Hard Disk Cartridges 111
The Bernoulli Drive 112
Tape Drives 112
OPTICAL STORAGE DEVICES 113
CD-ROM 114
CD-Recordable, WORM disks, and PhotoCD 116
Magneto-Optical Drives 116
MEASURING DRIVE PERFORMANCE 117
Average Access Time 117
Data-Transfer Rate 119
Drive-Interface Standards 120
The ST-506 Standard 120
Integrated Drive Electronics 120
Enhanced Small Device Interface 121
Small Computer System Interface 121
WHAT TO EXPECT IN THE FUTURE 123
VISUAL SUMMARY 124
KEY TERMS 125
KEY TERM QUIZ 126
REVIEW QUESTIONS 126
DISCUSSION QUESTIONS 127

CHAPTER 5
Networks and Data Communications

CONTENTS 128

OBJECTIVES 129

THE USES OF ANETWORK 130
Simultaneous Access 130
Shared Peripheral Devices 132
Personal Communication 133
Easier Backup 135

CATEGORIES OF NETWORKS 135
Local Area Networks 135
Connecting Networks 137
Wide Area Networks 139
File Server Networks 140

128

PRODUCTIVITY TIP
Backing Up Your Files 102

TECHVIEW

PG Card: A Hard Disk the Size
of Your Driver’s License 118

NORTON NOTEBOOK

RAID — Not Just a Bug Spray 122

NORTON NOTEBOOK

What Do Brain Surgery, ET,
and the Stock Market Have
in Common? 131



