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PREFACE

n today’s technology-oriented society, computers and technology impact virtually everyone’s life. Understanding
I Computers: Today and Tomorrow;, 15" Edition is designed to ensure that students are current and informed in order to thrive
in our technology-oriented, global society. With this new edition, students not only learn about relevant cutting-edge technology
trends, but they also gain a better understanding of technology in general and the important issues surrounding technology
today. This information gives students the knowledge they need to succeed in today's world.

This nontechnical, introductory text explains in straightforward terms the importance of learning about computers
and other computing devices, the various types of devices and their components, the principles by which computers
work, the practical applications of computers and related technologies, the ways in which the world is being changed
by these technologies, and the associated risks and other potential implications of computers and related technologies.
The goal of this text is to provide readers with a solid knowledge of computing fundamentals, an understanding of the

impact of our technology-oriented society, and a framework for using this knowledge effectively in their lives.

KEY FEATURES

Just like its previous editions, Understanding Computers: Today and Tomorrow, 15" Edition
provides current and comprehensive coverage of important topics. Flexible organization
and an engaging presentation, combined with a variety of learning tools associated with
each chapter, help students master the important computing concepts they will encounter in
school, on the job, and in their personal lives.

Currency and Accuracy

The state-of-the-art content of this book reflects the latest technologies, trends, and classroom
needs. To reflect the importance of mobile computing today, the entire text has an increased
emphasis on smartphones, media tablets, mobile apps, and the issues that surround them, such
as mobile security. All topics and figures have been updated for currency and, to ensure the
content is as accurate and up to date as possible, numerous Industry Expert Reviewers pro-
vided feedback and suggestions for improvements to the content in their areas of expertise.
Throughout the writing and production stages, enhancements were continually made to ensure
that the final product is as current and accurate as possible.

Comprehensiveness and Depth
Accommodating a wide range of teaching styles, Understanding Computers: Today and
Tomorrow, 15" Edition provides comprehensive coverage of traditional topics while also
covering relevant, up-to-the-minute new technologies and important societal issues. This
edition has an increased emphasis on mobile computing, cloud applications, and social
media and includes the following new topics:

» New hardware developments, including smartphones, media tablets, smart watches,
Google Glass, hybrid notebook-tablet computers, tiny PCs like the Raspberry Pi
and Chromecast, GPUs, immersion cooling systems, tablet and smartphone docks,
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personal 3D printers, projector phones, self-driving cars, self-healing devices,
perceptual computing, gesture input, touch mice, eye tracking tablets, tablet storage
devices, DNA storage, 4K (Ultra HD) Blu-ray Discs, and digital ecosystems.

» New software developments and issues, including Windows 8, iOS 7 and other new
mobile operating systems, Office 2013/365, digital badges, the Google Play store,
sending documents to the cloud, and the impact of big data and cloud computing.

> New mobile applications, including Bring Your Own Device (BYOD), mobile ticket-
ing, mobile data caps, group messaging, geofencing, NFC and other device-based
digital wallets, mobile payment processing, Google Now, and mobile ergonomics.

» New networking technologies, including new and emerging Wi-Fi standards, the
Internet of Things (IoT), Bluetooth Smart, software defined networking (SDN), and
new Wi-Fi-enabled products such as smart thermostats, scales, and Wi-Fi locks.

> New security risks, including BYOD security issues, social media hacks, and
scareware, ransomware, and chargeware.

» New security precautions, including digital tattoos and other emerging biometric
systems, soft and hard tokens for OTPs/two-factor authentication, 3D Secure online
purchase verification, wireless tethers for mobile devices, and proximity devices and
apps to automatically lock and unlock a computer.

> New Web applications, such as cloud printing, Internet monitors, virtual currency, miltary
virtual worlds, social commerce, social media integration, and cloud-based digital wallets.

> New software and Web development tools, such as HTMLS, push content and
xRTML, Web analytics, social media analytics, user interface (UI) builders, wire-
frames, integrated development environments (IDEs), Dart, IFTTT Web services,
and the Android SDK and Eclipse IDE for creating Android apps.

Readability

We remember more about a subject if it is made interesting and exciting, as well as presented
in a straightforward manner. This book is written in a conversational, down-to-earth style—one
designed to be accurate without being intimidating. Concepts are explained clearly and simply,
without the use of overly technical terminology. More complex concepts are explained in an
understandable manner and with realistic examples from everyday life.

Chapter Learning Tools

1. Outline, Learning Objectives, and Overview: For each chapter, an
Outline of the major topics covered, a list of student Learning Objectives,
and a Chapter Overview help instructors put the subject matter of the
chapter in perspective and let students know what they will be reading about.

2. Boldfaced Key Terms and Running Glossary: Important terms appear in
boldface type as they are introduced in the chapter. These terms are defined at
the bottom of the page on which they appear and in the end-of-text glossary.

3. Chapter Boxes: In each chapter, a Trend box provides students with a

look at current and upcoming technology trends; an Inside the Industry
box provides insight into some of the practices and issues related to the
computer industry; a How It Works box explains in detail how a technol-
ogy or product works; and a Technology and You box takes a look at how
computers and technology are used in everyday life.

4. Ask the Expert Boxes: In each chapter, three Ask the Expert boxes
feature a question about a computing concept, a trend, or how computers




are used on the job or otherwise in the real world along with the response from
an expert. Experts for this edition include a former Navy pilot, a guitarist from

a rock band, an iOS software engineer from WillowTree Apps, a professional Both Facebook and Twitter allow
animator, and executives from notable companies like McDonald’s, Microsoft, you to encrypt your connections—
SONIC, Reddit, Dice, iRobot, Lenovo, Logitech, SanDisk, Kingston, Seagate, enable this option when you are
The Linux Foundation, ACM, Rhapsody, The Computer Ethics Institute, Sony using a public Wi-Fi hotspot to
Animations, D-Link, GreenDisk, and Symantec. protect your account from hackers.

5. Marginal Tips and Caution Elements: Tip marginal elements feature

time-saving tips or ways to avoid a common problem or terminology mistake, CAUTION CAUTION CAUTIC
or present students with interesting additional information related to the chap- e e e e o ot oy
ter content. Caution elements warn of a possible problem students should When upgrading your mobile phone, be ¢
avoid. phone to others. Before disposing of or re

. ) ) . settings to clear all personal data from the
6. Illustrations and Photographs: Instructive, current, full-color illustrations and

photographs are used to illustrate important concepts. Figures and screenshots
show the latest hardware and software and are annotated to convey important
information.

7. Summary and Key Terms: The end-of-chapter material includes a concise,
section-by-section Summary of the main points in the chapter. The chapter’s
Learning Objectives appear in the margin next to the relevant section of the
summary so that students are better able to relate the Learning Objectives to the
chapter material. Every boldfaced key term in the chapter also appears in bold-
face type in the summary.

8. Review Activities: End-of-chapter Review Activities allow students to test them-
selves on what they have just read. A matching exercise of selected Key Terms
helps students test their retention of the chapter material. A Self-Quiz (with the
answers listed at the end of the book) consists of ten true-false and completion
questions. Five additional easily graded matching and short-answer Exercises are
included for instructors who would like to assign graded homework. Two short
Discussion Questions for each chapter provide a springboard to jump-start class-
room discussions.

9. Projects: End-of-chapter Projects require students to
extend their knowledge by doing research and activi-
ties beyond merely reading the book. Organized into =
six types of projects (Hot Topics, Short Answer/
Research, Hands On, Ethics in Action, Presentation/
Demonstration, and the new Balancing Act project —
that states a current issue and students pick and defend g“

a side on that issue), the projects feature explicit
instructions so that students can work through them
without additional directions from instructors. A @
special marginal icon denotes projects that require
Internet access.

References and Resources Guide

A References and Resources Guide at the end of the book

brings together in one convenient location a collection of

computer-related references and resources, including a Computer History Timeline, a
Guide to Buying a PC, A Look at Numbering Systems feature, and a Coding Charts
feature.
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nnnnn NEW and Updated Expert Insight Features
In the exciting Expert Insight feature located at the end of

each module, industry experts provide students with per-
sonal insights on topics presented in the book, including their
personal experiences with technology, key points to remember,
and advice for students. The experts, professionals from these

v we
e it and use it
r that is

major companies—D-Link, Logitech, Microsoft, McAfee,

eBay, ACM/Google, and Dell—provide a unique perspective

on the module content and how the topics discussed in the

module impact their lives and their industry, what it means for
the future, and more!

Student and Instructor Support Materials

Understanding Computers: Today and Tomorrow, 15" Edition

is available with a complete package of support materials
for instructors and students. Included in the package are CourseMate, the Instructor
Companion Site, and, if access to SAM has been purchased, SAM Computer Concepts
material is available.

CourseMate
The Understanding Computers, 15th Edition includes CourseMate, which helps you make the
grade. CourseMate includes:

> Key Term Matching and Flashcards—allow students to test their knowledge of
selected chapter key terms.

> Interactive Quiz—allows students to test their retention of chapter concepts.

> Global Technology Watch—provides additional reading on the latest technology
topics.

> Beat the Clock—allows students to test how ready they are for upcoming exams.

> Crossword Puzzles—incorporate the key terms from each chapter into an online
interactive crossword puzzle

> Online Videos—include several videos per chapter related to the topics in that
chapter, as well as practical “How To” information related to chapter topics.

> Further Exploration—includes links to additional information about content
covered in each chapter.

> Interactive eBook—includes highlighting, note taking, and search capabilities.
> Engagement Tracker—monitors student engagement in the course.

> Additional Resources—include additional resources that can be viewed or printed,
such as Expert Insights; an Online Study Guide, Online Summary, and Online
Glossary for each chapter; a Guide to Buying a PC and a Computer History
Timeline; and more information about Numbering Systems and Coding Charts.

(Go to cengagebrain.com to access these resources.)

Instructor Companion Site

Everything you need for your course in one place! This collection of book-specific lec-
ture and class tools is available online via www.cengage.com/login. Access and download
PowerPoint presentations, images, Instructor’s Manual, videos, and more.
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Electronic Instructor’s Manual

The Instructor’s Manual is written to provide instructors with practical suggestions for
enhancing classroom presentations. The Instructor’s Manual provides: Lecture Notes,
Teacher Tips, Quick Quizzes, Classroom Activities, Discussion Questions, Key Terms,
a Chapter Quiz, and more!

Cengage Learning Testing Powered by Cognero
Cengage Learning Testing Powered by Cognero is a flexible, online system that allows
you to:

> Author, edit, and manage test bank content from multiple Cengage Learning solutions
> Create multiple test versions in an instant

> Deliver tests from your LMS, your classroom, or wherever you want

PowerPoint Presentations

This book has Microsoft PowerPoint presentations avail-
able for each chapter. These are included as a teaching aid
for classroom presentation, to make available to students on
a network for chapter review, or to be printed for classroom
distribution. Instructors can customize these presentations to
cover any additional topics they introduce to the class. Figure Chapter 1:
Files for all figures in the textbook are also available online.

15th Edition
Understanding Computers
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Today and T
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SAM: Skills Assessment Manager
SAM 2013 is designed to help bring students from the class-
room to the real world. It allows students to train and test on
important computer skills in an active, hands-on environ-
ment. SAM’s easy-to-use system includes powerful interactive
exams, training, and projects on the most commonly used Deborsh Moflay
Microsoft Office applications. SAM simulates the Office 2013 SRIEHET_r—=—" Charles S. Parker
application environment, allowing students to demonstrate
their knowledge and think through the skills by performing real-world tasks such as bold-
ing text or setting up slide transitions. Add in live-in-the-application projects and students
are on their way to truly learning and applying skills to business-centric documents.

Designed to be used with the New Perspectives Series, SAM includes handy page A
references, so students can print helpful study guides that match the New Perspectives SAM
Series textbooks used in class. For instructors, SAM also includes robust scheduling and
reporting features.

We would like to extend a special thank you to all of the industry professionals who
provided their expertise for the Expert Insight features:

Introduction Module: Daniel Kelley, Vice President, Marketing, D-Link Systems, Inc.
Hardware Module: Ali Moayer, Senior Director of Engineering, Logitech

Software Module: Stephen Rose, Senior Product Marketing and Community Manager,
Windows Commercial, Microsoft

Networks and the Internet Module: Greg Hampton, Vice President, Product Management,
McAfee

Business on the Web Module: Jim Griffith, Dean of eBay Education, eBay

Systems Module: Stuart Feldman, Past President of ACM and Vice President, Engineering,
Google

Computers and Society Module: Frank Molsberry, Sr. Principal Engineer and Security
Technologist, Dell Inc.
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In addition, we are very grateful to the numerous Industry Expert Reviewers that perform technical reviews and provide
helpful suggestions each edition to ensure this book is as accurate and current as possible. We would also like to thank the
Educational Reviewers who have helped to define and improve the quality of this text over the years. In particular, we would
like to thank the following individuals:

Industry Expert Reviewers

Julie Anne Mossler, Director of Communications, Groupon; Alan Tringham, Senior Marketing Communications Manager,
ARM; The Wi-Fi Alliance; Mike Hall, Corporate Communications, Seagate Technology; Kevin Curtis, CTO, InPhase
Technologies; Sriram K. Peruvemba, Vice President, Marketing, E Ink Corporation; Jim Sherhart, Senior Director of
Marketing, Data Robotics; Jack Dollard, Marketing, Mitek Systems; Joe Melfi, Director of Product Marketing for Cloud
Solutions, D-Link Systems; Dave Gelvin, President, Tranzeo Wireless USA; Kevin Raineri, Director, Sales and Marketing,
Innovative Card Technologies; Bill Shribman, Executive Producer, WGBH Interactive; Mike Markham, Vice President of
Sales, Cadre Technologies; Renee Cassata, Marketing Manager, iDashboards; Russell T. Cross, Vice President of AAC
Products, Prentke Romich Company; Dr. Kimberly Young, Director, The Center for Internet Addiction Recovery; Jason
Taylor, Worldwide Director of Corporate Communications, MobiTV; Nicole Rodrigues, Public Relations Manager,
MobiTV; Stephen Yeo, Worldwide Strategic Marketing Director, IGEL Technology; Bob Hirschfeld, Public Information
Officer, Lawrence Livermore National Lab; Bryan Crum, Vice President of Communication, Omnilert, LLC; David
Bondurant, MRAM Product Manager, Freescale Semiconductor, Inc.; Rick McGowan, Vice President & Senior Software
Engineer, Unicode, Inc.; Margaret Lewis, Director of Commercial Solutions, AMD; Mark Tekunoff, Senior Technology
Manager, Kingston Technology; Billy Rudock, Customer Service Staff Engineer, Seagate Technology; James M. DePuydt,
Ph.D., Technology Director, Imation Corporation; Dan Bloom, Sr. PR Manager, SanDisk; Kevin Curtis, CTO, InPhase
Technologies; Gail Levy, Director of Marketing, TabletKiosk; Novell Marketing; John McCreesh, Marketing Project
Lead, OpenOffice.org; Jackson Dunlap, ESP Systems; Laura Abram, Director of Corporate Marketing, Dust Networks;
Kevin Schader, Communications Director, ZigBee Alliance; Mauro Dresti, Linksys Product Marketing Manager; Lianne
Caetano, Executive Director, WirelessHD, LLC; Brad Booth; Howard Frazier; Bob Grow; Michael McCormack; George
Cravens, Technical Marketing, D-Link Systems; Christiaan Stoudt, Founder, HomeNetworkHelp.Info; Douglas M. Winneg,
President, Software Secure, Inc.; Frank Archambeault, Director of Network Services, Dartmouth College; Adam Goldstein,
IT Security Engineer, Dartmouth College; Ellen Young, Manager of Consulting Services, Dartmouth College; Becky Waring,
Executive Editor, JiWire.com; Ellen Craw, General Manager, [lium Software; Michael Behr, Senior Architect, TIBCO; Joe
McGlynn, Director of Product Management, CodeGear; John Nash, Vice President of Marketing, Visible Systems; Josh Shaul,
Director of Technology Strategy, Application Security, Inc.; Jodi Florence, Marketing Director, IDology, Inc.; Dr. Maressa
Hecht Orzack, Director, Computer Addiction Services; Janice K. Mahon, Vice President of Technology Commercialization,
Universal Display Corporation; Dr. Nhon Quach, Next Generation Processor Architect, AMD; Jos van Haaren, Department
Head Storage Physics, Philips Research Laboratories; Terry O’Kelly, Technical Communications Manager, Memorex;
Randy Culpepper, Texas Instruments RFID Systems; Aaron Newman, CTO and Co-Founder, Application Security Inc.;
Alan Charlesworth, Staff Engineer, Sun Microsystems; Khaled A. Elamrawi, Senior Marketing Engineer, Intel Corporation;
Timothy D. O’Brien, Senior Systems Engineer, Fujitsu Software; John Paulson, Manager, Product Communications,
Seagate Technology; Omid Rahmat, Editor in Chief, Tom’s Hardware Guide; Jeremy Bates, Multimedia Developer, R & L
Multimedia Developers; Charles Hayes, Product Marketing Manager, SimpleTech, Inc.; Rick McGowan, Vice President &
Senior Software Engineer, Unicode, Inc.; Russell Reynolds, Chief Operating Officer & Web Designer, R & L Multimedia
Developers; Rob Stephens, Director, Technology Strategies, SAS; Dave Stow, Database Specialist, OSE Systems, Inc.

Educational Reviewers

Marc Forestiere, Fresno City College; Beverly Amer, Northern Arizona University; James Ambroise Jr., Southern University,
Louisiana; Virginia Anderson, University of North Dakota; Robert Andree, Indiana University Northwest; Linda Armbruster,
Rancho Santiago College; Michael Atherton, Mankato State University; Gary E. Baker, Marshalltown Community College;
Richard Batt, Saint Louis Community College at Meremec; Luverne Bierle, lowa Central Community College; Fariba
Bolandhemat, Santa Monica College; Jerry Booher, Scottsdale Community College; Frederick W. Bounds, Georgia
Perimeter College; James Bradley, University of Calgary; Curtis Bring, Moorhead State University; Brenda K. Britt,
Fayetteville Technical Community College; Cathy Brotherton, Riverside Community College; Chris Brown, Bemidji State
University; Janice Burke, South Suburban College; James Buxton, Tidewater Community College, Virginia; Gena Casas,
Florida Community College, Jacksonville; Thomas Case, Georgia Southern University; John E. Castek, University of
Wisconsin-La Crosse; Mario E. Cecchetti, Westmoreland County Community College; Jack W. Chandler, San Joaquin Delta
College; Alan Charlesworth, Staff Engineer, Sun Microsystems; Jerry M. Chin, Southwest Missouri State University;



Edward W. Christensen, Monmouth University; Carl Clavadetscher, California State Polytechnic University; Vernon
Clodfelter, Rowan Technical College, North Carolina; Joann C. Cook, College of DuPage; Laura Cooper, College of the
Mainland, Texas; Cynthia Corritore, University of Nebraska at Omaha; Sandra Cunningham, Ranger College; Marvin
Daugherty, Indiana Vocational Technical College; Donald L. Davis, University of Mississippi; Garrace De Groot, University
of Wyoming; Jackie Dennis, Prairie State College; Donald Dershem, Mountain View College; John DiElsi, Marcy College,
New York; Mark Dishaw, Boston University; Eugene T. Dolan, University of the District of Columbia; Bennie Allen Dooley,
Pasadena City College; Robert H. Dependahl Jr.; Santa Barbara City College; William Dorin, Indiana University Northwest;
Mike Doroshow, Eastfield College; Jackie O. Duncan, Hopkinsville Community College; John Dunn, Palo Alto College;
John W. Durham, Fort Hays State University; Hyun B. Eom, Middle Tennessee State University; Michael Feiler, Merritt
College; Terry Felke, WR Harper College; J. Patrick Fenton, West Valley Community College; James H. Finger, University
of South Carolina at Columbia; William C. Fink, Lewis and Clark Community College, Illinois; Ronald W. Fordonski,
College of Du Page; Connie Morris Fox, West Virginia Institute of Technology; Paula S. Funkhouser, Truckee Meadows
Community College; Janos T. Fustos, Metropolitan State; Gene Garza, University of Montevallo; Timothy Gottleber, North
Lake College; Dwight Graham, Prairie State College; Wade Graves, Grayson County College; Kay H. Gray, Jacksonville
State University; David W. Green, Nashville State Technical Institute, Tennessee; George P. Grill, University of North
Carolina, Greensboro; John Groh, San Joaquin Delta College; Rosemary C. Gross, Creighton University; Dennis Guster,
Saint Louis Community College at Meremec; Joe Hagarty, Raritan Valley Community College; Donald Hall, Manatee
Community College; Jim Hanson, Austin Community College; Sallyann Z. Hanson, Mercer County Community College; L.
D. Harber, Volunteer State Community College, Tennessee; Hank Hartman, Towa State University; Richard Hatch, San
Diego State University; Mary Lou Hawkins, Del Mar College; Ricci L. Heishman, Northern Virginia Community College;
William Hightower, Elon College, North Carolina; Sharon A. Hill, Prince George’s Community College, Maryland; Alyse
Hollingsworth, Brevard College; Fred C. Homeyer, Angelo State University; Stanley P. Honacki, Moraine Valley Community
College; L. Wayne Horn, Pensacola Junior College; J. William Howorth, Seneca College, Ontario, Canada; Mark W. Huber,
East Carolina University; Peter L. Irwin, Richland College, Texas; John Jasma, Palo Alto College; Elizabeth Swoope
Johnson, Louisiana State University; Jim Johnson, Valencia Community College; Mary T. Johnson, Mt. San Antonio
College; Susan M. Jones, Southwest State University; Amardeep K. Kahlon, Austin Community College; Robert T. Keim,
Arizona State University; Mary Louise Kelly, Palm Beach Community College; William R. Kenney, San Diego Mesa
College; Richard Kerns, East Carolina University, North Carolina; Glenn Kersnick, Sinclair Community College, Ohio;
Richard Kiger, Dallas Baptist University; Gordon C. Kimbell, Everett Community College, Washington; Robert Kirklin,
Los Angeles Harbor Community College; Judith A. Knapp, Indiana University Northwest; Mary Veronica Kolesar, Utah
State University; James G. Kriz, Cuyahoga Community College, Ohio; Joan Krone, Denison University; Fran Kubicek,
Kalamazoo Valley Community College; Rose M. Laird, Northern Virginia Community College; Robert Landrum, Jones
Junior College; Shelly Langman, Bellevue Community College; James F. LaSalle, The University of Arizona; Chang-Yang
Lin, Eastern Kentucky University; Linda J. Lindaman, Black Hawk College; Alden Lorents, Northern Arizona University;
Paul M. Lou, Diablo Valley College; Deborah R. Ludford, Glendale Community College; Kent Lundin, Brigham Young
University-Idaho; Barbara J. Maccarone, North Shore Community College; Wayne Madison, Clemson University, South
Carolina; Donna L. Madsen, Kirkwood Community College; Randy Marak, Hill College; Gary Marks, Austin Community
College, Texas; Kathryn A. Marold, Ph.D., Metropolitan State College of Denver; Cesar Marron, University of Wyoming;
Ed Martin, Kingsborough Community College; Vickie McCullough, Palomar College; James W. McGuffee, Austin
Community College; James McMahon, Community College of Rhode Island; William A. McMillan, Madonna University;
Don B. Medley, California State Polytechnic University; John Melrose, University of Wisconsin—Eau Claire; Dixie Mercer,
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College; Kenneth R. Ruhrup, St. Petersburg Junior College; John F. Sanford, Philadelphia College of Textiles and Science;
Kammy Sanghera, George Mason University; Carol A. Schwab, Webster University; Larry Schwartzman, Trident Technical
College; Benito R. Serenil, South Seattle Community College; Allanagh Sewell, Southeastern Louisiana University; Tom
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Studniarz, Kishwaukee College; Sandra Swanson, Lewis & Clark Community College; Tim Sylvester, Glendale Community
College; Semih Tahaoglu, Southeastern Louisiana University; Jane J. Thompson, Solano Community College; Sue Traynor,
Clarion University of Pennsylvania; William H. Trueheart, New Hampshire College; James D. Van Tassel, Mission College;
James R. Walters, Pikes Peak Community College; Joyce V. Walton, Seneca College, Ontario, Canada; Diane B. Walz,
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We would also like to thank the people on the Cengage team—their professionalism, attention to detail, and enormous enthu-
siasm make working with them a pleasure. In particular, we’d like to thank Donna Gridley, Michelle Ruelos Cannistraci,
Jennifer Feltri-George, Christine Myaskovsky, and Pam Conrad for all their ideas, support, and tireless efforts during the
design, writing, rewriting, and production of this book. We would also like to thank Marissa Falco for the interior design and
GEX Publishing Services for the cover design. We want to thank Sreejith Govindan and Integra for all their help managing
the production of the book. Thanks also to Kathleen McMahon.

We are also very appreciative of the numerous individuals and organizations that were kind enough to supply information and
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Introduction

Today, computers are virtually everywhere in our society. People encounter and use

computers and computing technology many times during the average day. Individuals use
personal computers and mobile devices both at home and while on the go to perform a
variety of important daily tasks, such as to pay bills, shop, manage investments, commu-
nicate with others, research products, make travel arrangements, check current news and
weather, look up phone numbers, and view maps of locations. They also use these devices
for a growing number of entertainment purposes, such as playing games, downloading
and listening to music, viewing friends’ Facebook pages, and watching TV shows and
movies. Businesses, schools, government agencies, and other organizations use comput-
ers and related technologies to facilitate day-to-day transactions, provide better services
to customers, communicate with others, retrieve and disseminate information, and assist
managers in making good decisions. Because they are so embedded in our society today,
it is essential for everyone to know something about computers and what they can do.
This module introduces you to computers and some of their uses. Chapter 1 helps
you to understand what computers are, how they work, and how people use them today.

Chapter 1 also provides an overview of common computer

terms and concepts that you will encounter

throughout this text, as well as gives you
a brief look at how to use a com-
puter to perform basic tasks
and to access resources

on the Internet and the
World Wide Web.

2
%
<
=
S
<
=}
S
=
S
£
S
2
%)




®

“Software . . .
allows us to
utilize the
hardware of the
machine itself
in ways that
are seemingly
unending.”

For more comments from
Guest Expert Daniel Kelley
of D-Link Systems, see the
Expert Insighton. ..
Personal Computers
feature at the end of the
module.
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Introduction to the
World of Computers

After completing this chapter, you will be
able to do the following:

1.

Explain why it is essential to learn about
computers today and discuss several ways
computers are integrated into our business
and personal lives.

Define a computer and describe its primary
operations.

List some important milestones in computer
evolution.

Identify the major parts of a personal com-
puter, including input, processing, output,
storage, and communications hardware.

Define software and understand how it is
used to instruct the computer what to do.

List the six basic types of computers, giv-
ing at least one example of each type of
computer and stating what that computer
might be used for.

Explain what a network, the Internet, and
the World Wide Web are, as well as how
computers, people, and Web pages are
identified on the Internet.

Describe how to access a Web page and
navigate through a Web site.

Discuss the societal impact of computers,
including some benefits and risks related to
their prominence in our society.

Overview

Computers in Your Life
Why Learn About Computers?
Computers in the Home
Computers in Education
Computers on the Job
Computers on the Go

What Is a Computer and What
Does It Do?
Data vs. Information
Computers Then and Now
Hardware
Software
Computer Users and Professionals

Computers to Fit Every Need
Embedded Computers
Mobile Devices
Personal Computers (PCs)
Servers
Mainframe Computers
Supercomputers

Computer Networks and the
Internet
What Are the Internet and the
World Wide Web?
Accessing a Network or the Internet
Surfing the Web
Searching the Web
E-Mail
Computers and Society
Benefits of a Computer-Oriented
Society
Risks of a Computer-Oriented
Society
Differences in Online
Communications
The Anonymity Factor
Information Integrity
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OVERVIEW

omputers and other forms of technology impact our daily lives in a multitude of

ways. We encounter computers in stores, restaurants, and other retail establish-
ments. We use computers and the Internet regularly to obtain information, experience
online entertainment, buy products and services, and communicate with others. Many
of us carry a mobile phone or other mobile device with us at all times so we can
remain in touch with others on a continual basis and can access Internet information
as we need it. We also use these devices to pay for purchases, play online games with
others, watch TV and movies, and much, much more.

Businesses also use computers extensively, such as to maintain employee and
customer records, manage inventories, maintain online stores and other Web sites,
process sales, control robots and other machines in factories, and provide business
executives with the up-to-date information they need to make decisions. The govern-
ment uses computers to support our nation’s defense systems, for space explora-
tion, for storing and organizing vital information about citizens, for law enforcement
and military purposes, and other important tasks. In short, computers and computing
technology are used in an endless number of ways.

Understanding Computers: Today and Tomorrow is a guide to computers and
related technology and how they are being used in the world today. It will provide you
with a comprehensive introduction to computer concepts and terminology and give you
a solid foundation for any future courses you may take that are related to computers or
their use in the world today. It will also provide you with the basic knowledge you need
to understand and use computers in school, on the job, and in your personal life, as well
as give you an overview of the various societal issues related to technology, such as
security and privacy issues, ethical considerations, and environmental concerns.

Chapter 1 is designed to help you understand what computers are, how they
work, and how people use them. It introduces the important terms and concepts that
you will encounter throughout this text and in discussions about computers with oth-
ers, as well as includes an overview of the history of computers. It also takes a brief
look at how to use a computer to perform basic tasks and to access resources on the
Internet and the World Wide Web in order to provide you with the knowledge, skills,
and tools you need to complete the projects and online activities that accompany this
textbook. The chapter closes with an overview of the societal impact of computers. B

COMPUTERS IN YOUR LIFE

Computers today are used in virtually every aspect of most individuals’ lives—at home,
at school, at work, and while on the go. The next few sections provide an overview of the
importance of computers and some of the most common computer-related activities that
individuals may encounter every day.

Why Learn About Computers?

Fifty years ago, computers were used primarily by researchers and scientists. Today, com-
puters are an integral part of our lives. Experts call this trend pervasive computing, in
which few aspects of daily life remain untouched by computers and computing technol-
ogy. With pervasive computing—also referred to as ubiquitous computing—computers are

Most of the computer concepts
introduced in this chapter are
discussed in more detail in
subsequent chapters of this text.
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6 INTRODUCTION

More than half of all U.S.

mobile phone users today are
smartphone users; that is, their
mobile phones include Internet
capabilities and the ability to run
mobile programs or apps.

FIGURE 1-1
Convergence.
Many devices today

V]

include computing or
Internet capabilities.

NETFLIX

Courtesy Netflix

TELEVISIONS

Can be used to access Web pages, e-mail,
streaming movies, and other Internet content,
in addition to viewing TV content.

found virtually everywhere and computing technology is integrated into an ever-increasing
number of devices to give those devices additional functionality, such as enabling them to
communicate with other devices on an ongoing basis. Because of the prominence of com-
puters in our society, it is important to understand what a computer is, a little about how a
computer works, and the implications of living in a computer-oriented society.

Prior to about 1980, computers were large and expensive, and few people had access to
them. Most computers used in organizations were equipped to do little more than carry out
high-volume processing tasks, such as issuing bills and keeping track of inventories. The
average person did not need to know how to use a computer for his or her job, and it was
uncommon to have a computer at home. Furthermore, the use of computers generally required
a lot of technical knowledge and the use of the Internet was reserved primarily for research-
ers and educational institutions. Because there were few good reasons or opportunities for
learning how to use computers, the average person was unfamiliar with them.

Beginning in the early 1980s, things began to change. Microcomputers—inexpensive
personal computers that you will read about later in this chapter—were invented and com-
puter use increased dramatically. The creation of the World Wide Web (WWW) in the late
1980s and the graphical Web browser in the early 1990s started the trend of individuals
buying and using computers for personal use. Today, portable computers and mobile phones
have brought personal computing to a whole new level—nearly 90% of all U.S. households
have a computer or mobile phone, and most individuals use some type of computer on the
job. Whether you become a teacher, attorney, doctor, engineer, restaurant manager, salesper-
son, professional athlete, musician, executive, or skilled tradesperson, you will likely use a
computer to obtain and evaluate information, to facilitate necessary on-the-job tasks, and to
communicate with others. Today’s computers are very useful tools for these purposes; they
are also taking on new roles in our society, such as delivering entertainment on demand.
In fact, computers and the traditional communications and entertainment devices that we
use every day—such as telephones, televisions, gaming devices, and home entertainment
systems—are converging into single units with multiple capabilities. For instance, you can
check your e-mail (electronic messages), watch videos, and view other Internet content on
your living room TV; you can make telephone calls via your personal computer; and you
can view Internet content and watch TV on your smartphone or other mobile device (see
Figure 1-1). As a result of this convergence trend, the computer is no longer an isolated pro-
ductivity tool; instead, it is an integral part of our daily lives.

Just as you can learn to drive a car with-
out knowing much about car engines, you can
learn to use a computer without understanding
the technical details of how a computer works.
However, a little knowledge gives you a big
advantage. Knowing something about cars
can help you make wise purchasing decisions
and save money on repairs. Likewise, knowing
something about computers can help you buy
the right one for your needs, get the most effi-
cient use out of it, be able to properly upgrade it
as your needs change, and have a much higher
level of comfort and confidence along the way.
Therefore, basic computer literacy—knowing
about and understanding computers and their
uses—is an essential skill today for everyone.

Used with permission from Microsoft Corporation

SMARTPHONES

Can be used to access Internet
content, play music and games, take
photos, watch TV shows, and more,
in addition to making phone calls.

Computer literacy. The knowledge and understanding of basic computer fundamentals.
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CHAPTER 1 INTRODUCTION TO THE WORLD OF COMPUTERS 7

Computers in the Home

Home computing has increased dramatically over the last few years as comput-
ers and Internet access have become less expensive and as a vast array of online
consumer activities have become available. Use of the Internet at home to look
up information, exchange e-mail, shop, watch TV and videos, download music
and movies, research products, pay bills and manage bank accounts, check
news and weather, store and organize digital photos, play games, make vacation
plans, and so forth is now the norm for many individuals (see Figure 1-2). Many
individuals also use a computer at home for work-related tasks, such as to review
work-related documents or check work e-mail from home.

As the Internet, wireless technology, and devices such as computers, tele-
visions, mobile phones, digital video recorders (DVRs), and gaming consoles
continue to converge, the computer is also becoming a central part of home enter-
tainment. Wireless networking allows the use of computers in virtually any loca-
tion and both online and offline content to be sent wirelessly from one device to
another. Both voice and video telephone calls can be made over your Internet
connection, and your TV can display Internet content.

Computing technologies also make it possible to have smart appliances—
traditional appliances (such as refrigerators, thermostats, or ovens) with some type
of built-in computer or communications technology that allows them to be con-
trolled by the user via a smartphone or the Internet, to access and display Internet
information, or to perform other computer-related functions. Smart homes—
homes in which household tasks (such as watering the lawn, turning the air condi-
tioning on or off, making coffee, monitoring the security of the home and grounds,
and managing home entertainment content) are controlled by a main computer
in the home or by the homeowner remotely via a smartphone—have arrived, and
they are expected to be the norm in less than a decade. Some believe that one pri-
mary focus of smart appliances and smart homes will be energy conservation—for
instance, the ability to perform tasks (such as running the dishwasher and watering
the lawn) during nonpeak energy periods and to potentially transfer waste heat
from one appliance (such as an oven) to another appliance (such as a dishwasher)
as needed.

Computers in Education

Today’s youth can definitely be called the computing generation. From handheld
gaming devices to mobile phones to computers at school and home, most chil-
dren and teens today have been exposed to computers and related technology all
their lives. Although the amount of computer use varies from school to school and
from grade level to grade level, most students today have access to computers at
school—and some schools have completely integrated computers into the curricu-
lum, such as by adopting e-book (electronic) textbooks that run on school-owned
portable computers, or allowing students to bring in devices to use in class (referred
to as BYOD or Bring Your Own Device). Many schools (particularly college cam-
puses) today also have wireless hotspots that allow students to connect their per-
sonal computers or mobile devices wirelessly to the Internet from anywhere on
campus. Today, students at all levels are typically required to use a computer to

some extent as part of their normal coursework—such as for preparing papers, practicing
skills, doing Internet research, accessing Internet content (for instance, class Web pages or

© tokyoimagegroups/Shutterstock.com

REFERENCE

Retrieving information, obtaining news, viewing
recipes, shopping online, and exchanging
e-mail are popular home computer activities.

© micro10x/Shutterstock.com

PRODUCTIVITY

Home computers are frequently used for editing
and managing digital photos and home videos,
creating and editing work-related documents,
paying bills, and other productivity tasks.

© iStockphoto.com/Ridofranz

ENTERTAINMENT

Home computers and gaming consoles are
becoming a central hub for entertainment, such as
the delivery of photos, videos, music, games,

TV shows, instant messages, and social networking
updates.

FIGURE 1-2
Computer use at
home.

their campus YouTube channel), or delivering presentations—and some colleges require a

computer for enrollment.

Computers are also used to facilitate distance learning—an alternative to traditional class-
room learning in which students participate, typically at their own pace, from their current
location (via their computers and Internet connections) instead of physically going to class.
Consequently, distance learning gives students greater flexibility to schedule class time around
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COMPUTER LABS AND CLASSROOMS
Many schools today have computers and
Internet access available in the classroom
and/or a computer lab for student use.

FIGURE 1-3
Computer use in
education.

N
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CAMPUS WIRELESS HOTSPOTS

Many students can access the Internet

from anywhere on campus to do research,
check e-mail, and more, via a campus hotspot.

Denver Makle, 7th Army JMTC

DISTANCE LEARNING

With distance learning, students—such as these
U.S. Army soldiers—can take classes from home
or wherever they happen to be at the moment.

their personal, family, and work commitments, as well as allows individuals located in very
rural areas or stationed at military posts overseas to take courses when they are not able to

attend classes physically. Some examples of computer use in education are shown in Figure 1-3.

V]

Computer use on

FIGURE 1-4 Computers on the Job
Although computers have been used on the job for years, their role is continually evolving.

the job. Computers were originally used as research tools for computer experts and scientists and
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DECISION MAKING
Many individuals today use a computer to help
them make on-the-job decisions.
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OFF-SITE COMMUNICATIONS

Many individuals use portable computers or
mobile devices to record data, access data, or
communicate with others when they are out of
the office.

PRODUCTIVITY
Many individuals today use a computer to perform
on-the-job tasks efficiently and accurately.

AUTHENTICATION

Many individuals are required to use authentication
systems to punch in and out of work, access
facilities, or log on to company computers.

© Monkey Business Images/Shutterstock.com

Courtesy Ingersoll Rand

then as productivity tools for office
workers. Today, computers are used
by all types of employees in all types
of businesses—including corporate
executives, retail store clerks, trav-
eling sales professionals, artists and
musicians, engineers, police offi-
cers, insurance adjusters, delivery
workers, doctors and nurses, auto
mechanics and repair personnel, and
professional athletes. In essence, the
computer has become a universal
tool for on-the-job decision mak-
ing, productivity, and communica-
tions (see Figure 1-4). Computers
are also used extensively for access
control at many businesses and
organizations, such as authentica-
tion systems that allow only autho-
rized individuals to enter an office
building, punch in or out of work,
or access the company network via
an access card or a fingerprint or
hand scan, as shown in Figure 1-4
and discussed in detail in Chapter
9. In addition to jobs that require
the use of computers by employ-
ees, many new jobs have been cre-
ated simply because computers
exist, such as jobs in electronics man-
ufacturing, online retailing, Internet
applications, and technology-related
computer support.
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Restaurant iPad Ordering Systems

You may have used your iPad or other device to place a pickup
order at your local eatery; you may also have had a server use
an iPad to take your order at a restaurant. Nice innovations, but
guess what's next? Placing your order yourself at a restaurant
using an iPad.

This new trend of using iPads and e-menus to have cus-
tomers place their orders in restaurants is growing rapidly. In
addition to enabling customers to place their orders at their
convenience without waiting for a server, it also allows the res-
taurant to provide more resources to customers (such as pho-
tographs of menu items, pairing suggestions for appetizers and
drinks, and so forth). The overall goal is to allow customers to

CHAPTER 1 INTRODUCTION TO THE WORLD OF COMPUTERS 9

More than 7,000 e-menu-enabled iPads are also arriving at
airport restaurants in three airports in North America. They will
be used not only for placing orders but also for providing travel-
ers with free access to Facebook, Twitter, e-mail, games, news,
and flight updates while they wait (for security purposes, all per-
sonal information is wiped from the device as soon as the home
button is pressed).

The two biggest risks for restaurants introducing iPad order-
ing systems is customer acceptance (most offer assistance from
servers if the customer desires to help alleviate any customer
concerns about using the devices) and technology issues. To
avoid network or Internet outage issues, some restaurants are
implementing redundant systems, such as multiple routers that
can be used if the main router goes down or a 4G Internet con-

nection that the system can use to access the Internet via a cel-
lular connection if the main Internet source goes down.

control their dining experience from the time they are seated
until they choose to pay the check. And, yes, they pay via the
iPad as well (see the credit card reader at the top right of the
iPad shown in the accompanying photo).

iPad ordering systems work especially well for restaurants
that offer customized menu items. For example, Stacked, one
of the first large-scale adopters of restaurant iPad ordering sys-
tems, offers typical American food (such as pizza, burgers, and
salads) at its Southern California restaurants but everything on
the menu is customizable—customers choose from a wide variety
of ingredients, toppings, and sauces. The iPad systems enable
customers to build their selections, adding or removing ingredi-
ents, until they are satisfied with the order (the price adjusts as
they change their selections). This allows customers to build their
orders at a comfortable pace without having to remember them
until a server arrives, or having to make that many decisions with
a server waiting.

Courtesy of Square, Inc.

Computers are also used extensively by military personnel for communications and
navigational purposes, as well as to control missiles and other weapons, identify terror-
ists and other potential enemies, and perform other necessary national security tasks. To
update their computer skills, many employees in all lines of work periodically take com-
puter training classes or enroll in computer certification programs.

Computers on the Go

Inaddition tousing computers in the home, at school, and on the job, most people encounter
and use all types of computers in other aspects of day-to-day life. Forexample, itiscommon
for consumers to use consumer kiosks (small self-service computer-based stations that
provide information or other services to the public, including those used for ATM transac-
tions, bridal registries, ticketing systems, and more), point-of-sale (POS) systems (such as
those found at most retail stores to check customers out—see the Technology and You
box for a look at how you may soon be using iPads to order at restaurants), and self-
checkout systems (which allow retail store customers to scan their purchases and pay
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