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PREFACE 
The 20th century brought us the dawn of the digital information 
age and unprecedented changes in information technology. There 

is no indication that this rapid rate of change will be slowing—it 
may even be increasing. As we begin the 21st century, computer 

literacy is undoubtedly becoming a prerequisite in whatever ca- 
reer you choose. 

The goal of Computing Essentials is to provide you with the basis 

for understanding the concepts necessary for success. Computing 

Essentials also endeavors to instill an appreciation for the effect 
of information technology on people and our environment and to 

give you a basis for building the necessary skill set to succeed in 
this the 21st century. 

Times are changing, technology is changing, and this text is 
changing too. As students of today, you are different from those 

of yesterday. You put much effort toward the things that interest 

you and the things that are relevant to you. Your efforts directed 
at learning application programs and exploring the Web seem, 
at times, limitless. On the other hand, it is sometimes difficult to 
engage in other equally important topics such as personal privacy 

and technological advances. 

In this text, we present practical tips related to key concepts 

through the demonstration of interesting applications that are 
relevant to your lives and by focusing on outputs rather than pro- 

cesses. Then, we discuss the concepts and processes. 

Motivation and relevance are the keys. This text has several 

features specifically designed to engage and demonstrate the 
relevance of technology in your lives. These elements are com- 

bined with a thorough coverage of the concepts and sound 

pedagogical devices. 



We have specifically designed the end-of-chapter materials to this text to meet the different needs 

of students and instructors. In addition to the traditional end-of-chapter review materials, you will 

find three unique categories: (1) Applying Technology is designed to help students gain a better 

understanding of how the technology covered in a particular chapter is used today, (2) Expanding 

Your Knowledge offers a deeper understanding to topics covered in that particular chapter, and 

(3) Writing About Technology provides the opportunity to hone essential writing skills while learn- 

ing about technology issues relating to privacy, security, and ethics. 

This table offers a glimpse of the unique coverage you can find at the end of each chapter. 

END-OF-CHAPTER COVERAGE 
Chapter | Applying Technology Expanding Your Knowledge Writing About Technology 
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Before beginning this new edition, an extensive review process 

was completed. Many of the reviewers were current users of 
Computing Essentials and many were users of other textbooks. A 
clear message was sent: More is not better. . . better is better. One 
reviewer succinctly stated: “Determine what is most important 

and focus on that.” 

As an educator myself, I knew exactly what the reviewer meant. 
Today, so many textbooks on information technology have way 
too much detail and too many technical terms. The density of 
the information can become overwhelming. To help ease this, 
many textbooks add relief by inserting numerous photographs 
that, while attractive to the eye, have little or no informational 

content. 

The result is that our students have difficulty determining what 
is most important. Too many details tend to hide what is most 
important. As authors add more and more detail to textbooks, stu- 
dents have greater and greater challenges discerning what is re- 

ally important—what are the key concepts. More is not better... 

better is better. 

Fresh from reading the reviewer comments, I carefully reread 
Computing Essentials 2008. From this new perspective, it was 

clear what needed to be done. So, the focus of Computing Es- 
sentials 2010 is not to just cover the newest material but to re- 
focus on what are the most important concepts. I have carefully 
reviewed every figure, photograph, and table. If it lacked infor- 

mational content, the figure, photograph, or table was dropped. 

I reexamined every key term. If the term was outdated or not es- 

sential, I dropped it. My objective was to return to the roots of 
Computing Essentials—focusing on the most important and es- 

sential concepts of information technology. 

Preface xvii 





VISUAL SUMMARIES 

Visual summaries appear at the end 

of every chapter and summarize 

major concepts covered throughout 

callouts provide a glimpse of topical coverage. 
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Introduction 
The mobile telephane and other wireless technolo 
gies are revolutionizing how we use computers and 

COMMUNICATIONS 
AND NETWORKS 

Ing, or even throughout the country or world, Or you 
might use telecommunications lines—such as tele- 

( iy RAN 

access information, You can connect your microcom- phone lines-to tap Into information located in W ; 
puter to other people’s microcomputers, to the an outside data bank. You could then transmit it to 
Internet, and to other, larger computers located your microcomputer for your own reworking and 
throughout the world. As we've mentioned earlier, analysis. % hy 
this connectivity puts incredible power an your 
desk. The result Is increased productivity—for yo 
an individual and for the groups and org 
of which you are a member. Connectivity has become 

tions 

particularly Important in business, where Individuals 
now find themsehes connected in networks to other 
Individuals and departments 

You can even set up a network in your home or 
apartment using wired or wireless technologies. Then 
you can share Miles, use one Intemet conn 
play 

ion, and 

Competent en inderstand the co 
cept of connectivity, the Impact of the wireless revo: 
lution, and the elements of 3 communication system. 

Communication systems are the electronic systems Additionally, they need to understand the basics of 
that transmit data aver communications lines from one communication channels, connection devices, data 
Jocation to another: You might work for an organization transmission, networks, network types. network 
whose computer system is spread throughout a build: 

Organizational intranet 

architectures and organizational networks. 

7 Stoanizational intranet 

in the chapter opener demonstrate how the chapter is organized, 

{VISUAL SUMMARY 

Each chapter begins with a list of chapter competencies or objectives and 

provides a brief introduction to what will be covered in the chapter. Graphics 

while text 

ayo 

To be a competent end user you need to understand the concepts of connectivity, the wire- 
Jess revolution, and communication systems. Additionally, you need to know the essential 
parts of communication technology, including channels, connection devices, data transmis- 
sion, networks, network architectures, and network types. 

4 

Computer networks connect two or mare com 
puters, Some specialized network terms include 

Node—any device connected to a network. 
+ Client—nowe requesting resources 
* Server—node providing resources: 
* Directory server—specialized node that 

manages resources. 
* Host—any computer system that can be 

accessed over network 
+ Switch—node that coordinates direct Naw of 

data between other nodes. Hub older device 
that directed flow to all nodes. 

+ NIC (network interface cards)—LAN the chapter. Like the chapter openers, Communications \s the process of sharing data, 
programs, and information between two or more 
computers, Applications include e-mail, instant 
messaging, Internet telephones, and clectronic 
commerce, 

Many communication systems use standard tele 
phone lincs and analog signals. Computers use 
digital signals. 

adapter card for connecting 10.0 network. 

NOS (network operating system)—controls 
and esordinates network operations. 
Distributed processing—system that shares 
computing power located at different loca 
tions. 
Network administrator—network specialist 
responsible for network operations. 

these summaries use graphics to Modems 
Modems modulate and demodulate. Transfer 
rate is measured in kllobits per second, (wire- 
Jess wide area network, WWAN). Four types 
are telephone, DSL, cable, and wireless, 

Connectivity Is a concept related te using com: 
puter networks to link people and resources. You 
can link or connect-to'large computers and the 

Communication channels carry data from one 
computer to anather: reinforce key concepts in an engaging 

and meaningful way. 
tion resources. 

Comsoynication 

medium) 

‘The Wireless Revolution 
Mobile or wireless telephones have brought dra- 

Communication systems wansmit data from 
‘one location (0 another. Four basic elements are 
‘+ Sending and receiving devices 
+ Communication channel (transmissicn 

* Connection (communication) devices 
* Data transmission specifications + Microwave—uses high-frequency radio 

‘waves; line-of-sight communication) uses 

Internet providing access to extensive informa: 
Physical connections use a solid medium to con- 
néet sending and receiving devices. These con: 
nections [niclude twlated pair (telephone lines 
and Ethernet cables), coaxial cable, and fiber 

Wireless connections use air rather than aolld 
substance to connect devices, 
* Anfrared—uses light waves over a short dis 

tance: line-of aight communication. 
Radio frequency (RF}—uves radio signals: 
Wi-Fi (wireless fidelity) Is widely used stan- 
dard; Bluetooth Is a short-range RF-based 
‘wireless standard. 

microwave stations arid dishes; 

T1 and T3 lines provide support very high-speed, 
all-digital transmission’ for: large corporations. 
More affordable technologies include Diakup, 
DSL (digital subscriber line, ADSL widely used), 

Bandwidth measures communication channel's 
‘width or capacity. Four bandwidths are volee- 
band (low bandwidth), medium band, broad- 
and (high-capacity; transmissions), and 
baseband, Protocols are rules for exchanging 
data TCP/P (tranamission control/Internet 
protocol) is standard Internet protocol. IP ad- 
dresses (Interne! protocol address) are vnique 
numenc Internet addresses. DNS (domain name 

using both cable and air connections, 

matic changes in connectivity and communica: optic cable, + Local nrea networks (LANs) connect nearby 
tions. These wireless devices are becoming widely cable, satellite/ais, and cellular services (3G e@- devices. Network galeways connect nelworks 
used for computer communication. Wireless Connections toone another. Ethernet Is a LAN standard. 

‘These LANs are called Ethernet LANs, 
+ Home networks are LANs used in homes, 
* Wireless LANs (WLAN®) use wire 

access point (base station) as n hubs 
* Personal area networks (PANs) ore wire: 

leas networks for PDAs, cell phones, and 
other small gadgers. 
Metropolitan area networks (MANs) link office 
bulldings within a city, spanning up 19 100 miles, 

+ Wide area networks or WANs ore the largest 
type. They span states and countries or form. 
worldwide networks, The Internet is the Satellite—miicrowave relay station in the 

sky to uplink and downlink data; GPS. 
(global positioning aystem) tracks 
geographical locations, 

server) converts textchased addresses to and from 
numeric IP addresses, Packets are small parts of 
messages 

Jorgest wide area network In the world, 

CHAPTER ® ‘Communications and Networks 
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Web resources. 

TIPS 

Tips appear within nearly every chapter and provide 

advice on chapter-related issues, such as how to 

efficiently locate information on the Web, how to 

speed up computer operations, and how to protect 

against computer viruses. Tips assist you with 

common technology-related problems or issues and 

motivate you by showing the relevance of concepts 

presented in the chapter to everyday life. Additional 

tips can be found on the O’Leary Web site at www. 

computing2010.com by entering the keyword tips. 

MAKING GB worx FOR YOU 

IPODs AND VIDEO FROM THE INTERNET MAKING IT WORK FOR YOU 
Did you know you can use the Internet to locate and play movies and television 
shows? You can even transfer video to a digital media player. All you need is the 
right software, hardware, and a connection to the Internet, 

Prosiog videos There are marry services on the Intemmet for finding movies. The frst step is to 
Gpemtoad software that connects with 9 video service Yru can use this software to search for pro- 

(Fars an olny them. For exarep%e, to find lelevision ehows using Apple (Tunes 

Qe Visit wer appte.com 
and follow the on- 

telephone calls. 
Purchaeed mows and shows are automaticaly dowelanded and Usted in ine Movies anc TV Shows categories of the leary. 
To witch & commie vidios: 

OB e seinct Movies oF TV Shows trom the Ubrary, 

* Double-click the video you want to watch. 

HANDS-ON 

At least two On the Web Explorations 

appear within the margins of nearly every 

chapter. These explorations ask you to 

search specific Web sites for additional 

information on key topics, encouraging 

you to expand your knowledge through 

Special-interest topics are presented in 

the Making IT Work for You section found 

within nearly every chapter. These topics 

include protecting against computer viruses, 

downloading music from the Internet, and 

using the Internet to place free long-distance 

Credit card companies keep similar records. Super- 
market scanners in grocery checkout counters record 
what we buy, when we buy it, how much we buy, and the 
price. Financial institutions, including banks and credit 
unions, record how much money we have, what we use 
it for, and how much we owe. Publishers of magazines, 
newspapers, and mail-order catalogues have 1 
addresses, phone numbers, and what we o 

A vast industry of data gatherers know 
tion resellers or information brokers now exists that 
collects and sells such personal data. Using publicly 

create electronic profiles or 
jescriptions of individ- ie 

nic profile that in- === 
Figure 10-2 Reverse directory 
‘Web site 

hone number, Socfal 
jumber, bank account 
Jept 
Information resellers 

rect marketers, fund- 

ominal cost, (See Figure 10-3, 
rmation, including preferences, 

habits, and financial data, has become a marketable | 
commodity, This raises many issues, including 
* Spreading information without personal con- 

sent: How would you feel if an employer were us- 
make decisions about 

ion, and firing? A survey 
found that over 

cal records for just these 
poses 
How would you feel if someone obtained a driver's license and credit F{80r€ 10-3 _ Information resellers 

cards in your name? What if that person then assumed your identity to ey, 
buy clothes, cars, and a house? It happens every day. Every year, well f ~ 
over 10 million people are victimized in this way. It is called identify 
theft, Identity theft is the illegal assumptio one’s identity for the 
purposes of economic gain. It is one of the fast wing crimes in the 
country, To rn more about identity theft any p minimize your 

visit our Web si 

d th ft bs Identity theft is 9 growing problem, and can be financially devastating 
2 Racde on ityou are a victim. Here are some steps to help protect your identity, 

+ Spreading inaccurate informa- Never lve pirsona inocration onthe iiornel or Veaponas fais asi Gai 
ke to be ‘common scam known 8s phishing involves o-mail that has been forged to appear 

ta-come from your bank or school. 
© ony do business on the internet with companies you know to be legitimate, 

or large companies with a solid reputation. 
‘When selling a computer, be sure to completely remove all personal information 
trom the hard drive. Many programs are available to ensure data Is completety 
removed. 

oO Chock your credit reports fram the three mor cred bureeus Yor unusual actvty 
‘oF inaccuracy atleast once a year. ; 

To see more tips, visit our Web site at www.computing2010.com and enter the keyword 
‘ips, 



eens TOOLS 

The Making IT Work for You icon 

appears ‘throughout the chapter to 

show you which topics in the chapter are expanding 

upon the Making IT Work for You section. 

‘to the commands your computer will understand. To open the 

Tired of using your keyboard to type term papers? Have you ever thought about Speech Reference Card: 
using your voice to control application software? Perhaps speech recognition is just 
what you are looking for. Click Start/Control Panel/ Ease of Access/ 

‘Speech Recognition, 

‘Training the Software The first step Is to set up your microphone and train your software to NT alae ES 
recognize your voice Using the Mlcrosof Windows Vista operating system: (Nek show AN Display ¢ cormplows ist of | 

Click Start/Contro! Panel/Ease of Access/Speech Recognition Options. pompano ta harried Clack eye Si Chk 
(Commputer, Chick Fle 

Click Start Speech Recognition. 

@e complete the Microphone Setup Wizard to adjust your microphone for Speech Recognition. 

Click Start/Contro! Panel/Ease of Access/Speech Recognition. 

Click Train your computer to better understand you. 

Read the text presented to teach the software your unique speech patterns, 

C haad an ee Re EE 

‘¥ SPEECH RECOGNITIO Contig 8 Program Once the software Is trained, you can control many computer operations 
i with just your voice. The Speech Reference Card is a handy guide 

Double cfck Recyske Bin, 
Douibte-cick Computer; 

Dictating a Document You can also dictate text using the Language bar. For example, to insert 
text into a Microsoft Word document: — Ear 

= ni 
Say, “Open Word,” to open a 
new Microsoft Word document. 

Dictate the text you want to 
appear in the document. 

Training Tea 

Presse end Be fog at 

De are mary mer bean mer pnt wth ger pan, 

‘Although speech recognition technology continues to improve, speech recognition is not yet ready 
for completely hands-free operation. You will get the best results if you use a combination of your 
voice and the mouse or keyboard. 
The Web is continually changing, and some of the specifics presented in the Making IT Work for 

You section may have changed. To learn about other ways to make information technology work for 
you, visit our Web site at www. computing2010.com and enter the keyword riw. 

: = MAKING IT WORK FOR 
vou YOU FIGURES 

WEBCAMS AND INSTANT MESSAGING 

Do you enjoy chatting with your friends? Are you working on a project and need ye 5 
collaborate with others in your group? What if you could see and hear your groug Critical technologies are presented to show 

online? Perhaps instant messaging is just what you're looking for. It's easy and fi 
with an Internet connection and the right software. 

how technologies work and how they are 

Sending Messages |n instant messaging applications, your friends are added to a list of contacts used. These animated figures include such 
that shows you when they are online and available to chat. For example, you could use Windows 
Live Messenger as follows: . se 

ce topics as How Digital Cameras Work, How 
Add contacts by clicking the Add a 
Contact button and following the on- 

exoontstuctons z ‘| Instant Messaging Works, and How Home 
Double-click the name of a friend in the 

Soe ae | Networks Work. Additionally, several other 
Enter your message inte window that appear —— topics are animated and presented on the 
Click the Send button. ; i P 

book's Web site. 
Your message appears on your friend's screen In- & Sp wv annearaynat ter 

‘tantly. Your friend can then continue the conversation by t | ‘Miers qvo ouryour passannd a cost 
following the steps above. | een ce tees 

Save aye iN 
Hh Carol Do your have the latest verte 
A the propaed eect? 

Corvlanpe, 
Na. | aert Woxsd you sand me 9 copy 
te monireceme vorsien of oa taper? 

st ange seh NN 

ei @e ea 
Swe M 200d anit Windoas Ure 
Meonengee 



material already discussed. 

COMPUTING ESSENTIALS 2010 

) 
hi def (high definition) (220) 
high-capacity floppy disk (222) 

isk (21 

CD-R (CD-recordable) (217) 
CD-ROM (compact disc-read-only 

) magnetic tape streamer (222) 
CD-RW (compact disc rewriteable) (217) 

DVD (digital versatile disc or digital video organizational Internet storage (224) 

DVD-R (DVD recordable) (220) 

DVD+R (DVD recordable) (220) 
DVD-RAM (DVD random-access memory) 

2 redundant array of inexpensive disks (RAID) 
DVD-ROM AON Sa memory) (220) 

DvD- RW vb = eNeatls) (20) 
writes 

ent se org sretema ny 

rage 
storage area eter (SAN (224) 

tation al ope ak (222) 
216) 

Located at points throughout each chapter, the Concept Check cues you to 

note which topics have been covered and to self-test your understanding of the 

designed 
ened to operate with Mac OS. 

. Another version 1S 

= sar Tess : oes 
: tat marr 
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CHAPTER REVIEW 

Following the Visual Summary, the chapter review includes 

material designed to review and reinforce chapter content. It 

includes a Key Terms list that reiterates the terms presented 

in the chapter, Multiple Choice questions to help test your 

understanding of information presented in the chapter, 

Matching exercises to test your recall of terminology presented 

in the chapter, and Open-Ended questions or statements to 

help review your understanding of the key concepts presented 

in the chapter. 

KEY TERMS 

Throughout the text, the most important 

terms are presented in bold and are defined 

within the text. You will also find a list of 

key terms at the end of each chapter and in 

the glossary at the end of the book. 

COMPUTING ESSENTIALS 2010 

Circle the letter or fill in the correct answer, 

1. The Internet was launched in 1969 when the United States funded a project that 
developed a national computer network called’ 

is the most popular Internet activity. 

program provides access to Web resources. 

4. Rules for exchanging data between computers are called 

5, The last part of the domain name following the dot (,) is the top- 

6. Many individuals create thelr own personal sites called Web logs, or 

7. Unwanted and unsolicited e-mails are called 

. Programs that automatically submit your search request to several search engines 

cash is the Internet's equivalent to traditional cash, 

|. These programs allow parents as well as organizations to block out selected sites and 

or an Jnteractive multiple-choice practice test, visit our Web site at www.computing2010.com 
and enter the keyword multiple2, 

The Internet, the Web, and Electronic Commerce 



INTERNET SECURITY SUITES 
An Internet security suite is a collection of 
utility programs designed to maintain your 
security and privacy while you are on the 
Web, These programs control spam, protect 

against computer viruses, provide filters, and 
much more. You could buy each program 
separately; however, the cost of the suite is } Seeatah 

y Narra typically much less. Two of the best-known 
Internet security suites are McAfee's Internet 
Security and Symantec Norton Internet 
Security. (See, Figure 2-30.) 

CONCEPT CHECK 

Webmasters develop and maintain Web sites and re- 

sources. (See Figure 2-31.) The job may include backup of 
the company Web site, updating resources, or develop- 
ment of new resources. Webmasters are often involved in 
the design and development of the Web site. Some Web- 
masters monitor traffic on the site and take steps to en- 
courage users to visit the site. Webmasters also may work 

with marketing personnel to increase site traffic and may 
be involved in development of Web promotions. 

Emplayers look for candidates with a bachelor's degree 
in computer science or information systems and knowl- 
edge of common programming languages and Web devel- 
opment software. Knowledge of HTML is considered 
essential. Those with experience using Web authoring 
software and programs like Adobe Milustrator and Adobe 
Flash are often preferred. Good communication and or- 
ganizational skills are vital in this position. 

Webmasters can expect to earn an annual salary of 

$49,500 to $82,500. This position is relatively new In 
many corporations and tends to have fluid responsibil- 

ities, With technological advances and increasing cor- 
porate emphasis on a Web presence, experience in this 
field could lead to managerial opportunities. To learn 

about other careers in IT, visit us at www.computing 

2010.com and enter the keyword careers. 

The Internet, the Web, and Electronic Commerce 

Robots Can Look, Act, and Think Like Us 

Would you like to talk with your mom through a robot 
that both resembles you and demonstrates your emo- 
tions on their rubber faces? What if you received a 

companion robot with a set of moral values? Would 
you trust a robot to trade the stocks in your portfolio? 
Researchers are currently at work on robots with the 
artificial intelligence needed to perform these tasks 
and more. 

The Saya robot, with its artificial skin and muscles, 
{s currently under development in Tokyo. Researchers 
hope that eventually it will 
be used as a communica- 
tion device similar to a 
current Web cam. For ex- 
ample, you could connect 
to a robot that resembles 
you at your mother's 
house and communicate 
through it with her, You 
would see your mother 
through the robot's visual 
system, Your mother 
would hear your voice 
come from the robot and 
your emotions would be 
displayed on its face. 

Other research is being conducted that will give ro- 
bots a sense of values. It is hoped that these robots will 
be able to make decisions independently based on this 
set of values. Researchers in California are creating 
robots that act as surveillance instruments, capable of 
following a target without direction from a human. 
The robots can predict potential escape routes and 
pursue a subject through crowded areas. 

The Feelix Growing project, a European research 
project, is developing robots that detect human emo- 
tions using simple video cameras and sensors com- 
bined with sophisticated software. These robots can 

Specialized Application Software 

USING IT AT DVD DIRECT — A CASE STUDY 

Beginning in Chapter 11 and continuing through Chapter 

15, Using IT at DVD Direct — A Case Study is an up-close 

look at what you might expect to find on the job in the real 

world. You will follow Alice, a recent college graduate hired 

as a marketing analyst, as she navigates her way through 

accounting, marketing, production, human resources, and 

research, gathering and processing data to help manage 

and accelerate the growth of the three-year-old company. 

A Look to the Future J 

: 
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Some of the fastest-growing career opportunities are in 

information technology. Each chapter highlights one 

of the most promising careers in IT by presenting job 

titles, responsibilities, educational requirements, and 

salary ranges. Among the careers covered are Webmaster, 

software engineer, and database administrator. You will 

learn how the material you are studying relates directly to 

‘a potential career path. 

then be programmed to respond with similar emo- 
tional cues. These robots recognize faces and respond 
to stimuli like a person would with emotions ranging 
from surprise to disgust. These robots might be used to 
help children with developmental disabilities in the 
near future. Someday, you might interact with a robot 
that can respond to how you are feeling. 

All of these projects are designed to move beyond 
simple computing and into a decidedly human realm of 
emotional intelligence. Some experts have even sug- 
gested that human intelligence relies on emotional 
Input for all important decision making. Thus, by defi- 

nition, for a machine to 
approximate human intelli- 
gence, it would have to 
understand and rely on emo- 
tions. If computers could 
read human emotions, and 
had emotional Intelligence 
of their own, it could be 
possible for your computer 
to act as a stress counselor 
when you stay up all night 
working on a project. 

Computers with their 
own emotional intelligence 
could be the ultimate hu- 

man companions. Computer scientists have suggested 
they may read your mood and play music accordingly. 
Or they could search through audio and video files for 
media you would find moving, funny, or dramatic, If 
computers had their own emotional sense, it is possi- 
ble that they, like the humans they emulate, would 
require interaction for mental health, 

Would you use a robot as a communication device? 
Do you think we should build robots with a sense of 
moral values? Some researchers have suggested that 
robots with artificial intelligence could serve as ideal 
supervisors and managers. What do you think? Would 
you like to have an “emotional” robot fg 

A LOOK TO THE FUTURE 

Each chapter concludes with 

a brief discussion of a recent 

advancement technological 

related to the chapter material, 

reinforcing the importance of 

staying informed. 

DVD Direct, a fictitious organization, is an entirely Web-oriented movie rental 
business. Unlike traditional movie rental businesses, DVD Direct conducts all 
business over the Web at its Web storefront, For a monthly fee 
are able to order up to three movies at a time from a listing posted at the com- 
pany Web site. The movies the customers select are delivered to them on DVD 
disks by mail within three working days. After viewing, customers return one 
or more disks by mail. They are allowed to keep the disks as long as they wish 
but can never have more than three disks in their possession at one time. 

Although in operation for only three years, DVD Direct has experienced 
rapid growth. To help manage and to a ¢ this growth, the company has 
just hired Alic: 'o follow Alice on her first day at 
DVD Direct, which ng with Bob, the vice lent of mar: 
keting, visit us on the Web at www.computing2010.com and enter the keyword 
information. 

“She sald she was concemed about how our members were 
connecting (0 our Web site.” 

Information Systems 



In each chapter, Applying Technology presents questions 

designed to help you gain a better understanding of how 

technology is being used today. One question typically 

relates to the chapter’s Making IT Work for You topic. Other 

questions focus on interesting applications of technology 

that relate directly to you. Topics include online auctions, 

online Personal Information Managers, and desktop and 

notebook computers. 

COMPUTING ESSENTIALS 2010. 

EXPANDING YOUR KNOWLEDGE 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

ered How Wireless Home Networks Work 

Wireless home networks are becoming very popular. These LANs are easy to set up and use. They 
allow different computers to share resources including a common Internet connection and printer, 
To learn how home networks work, visit our Web site at www.computing2010.com and enter the 
keyword netwark. Then answer the following questions. (a) What is 2 node? (b) What is a base sta- 
tion {access point) and what is Its function? (c) What is a wireless card and what \s its function? 

(2) If one oF more requests to print a document are made at exactly the same time, what node de- 
termines which document is printed first? (e) Can the nodes TIM, LINDA, and STEVE access and 
use the Internet at the same time? If yes, how can this be done with a single Intemet connection? 

BitTorrent 

‘orrent fs a file sharing protocol used to distribute large files across the Internet. Connect to our 

w.computing2010.com and enter the keyword torrent to learn more about how Bit- 

jorks, and then answer the following: (a} What fs a “torrent”? How is a torrent created and 
does BitTorrent use? Review the network strategies presented 
{c) What are the advantages to downloading files using Bit- 

jent-server methods? How does BitTorrent reduce bandwidth usage 

Hotspots 
el up to provide 

? What does it cost Loe 

WRITING ABOUT TECHNOLOGY 

In each chapter, Writing About Technology presents 

questions relating to security, privacy, and ethical issues. 

The issues presented include HTML source code, antitrust 

legislation, RFIDs, CD-R and music files, and electronic 

monitoring. One objective of the Writing About Technology 

feature is to help you develop critical thinking and 

writing skills. Another objective is to help you recognize, 

understand, and analyze key privacy, security, and ethical 

issues relating to technology. 

EXPANDING YOUR KNOWLEDGE 

wisi ai r ‘a i 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today, The first question relates directly to this chapter’s Making IT Work for You feature, 

iPods and Video from the Internet Ae i 
Did you know that you could use the Intemet to locate movies and television shows, download 
them to your computer, and transfer them to a portable media player to watch on the go? All it 

takes is the right software, hardware, and a connection to the Internet. To learn more about us- 

ing portable media players, review Making IT Work for You: iPods and Video from the Internet on 

pages 218 and 219, Then answer the following questions: (a) What item is clicked in the iTunes 
application to locate mavies and television shows? (b) Describe the procedure to transfer video 
from the [Tunes application to an iPod. (c) Which check box is clicked in the iTunes application 

to allow the iPod to store files and folders? 

iPod 

Apple's iPod is a personal portable music 

player that stores a large number of digital {22 1 
music files. Connect to our Web site at 
yoww.computing2010.com and enter the key- 
Word ipod! to link to the iPod Web site. Once 
connected, read about the features and ca- 

pabilities of iPod, and then answer the fol- 
lowing questions: (a) How are music files 
transferred to (Pod? (b) What type of sec- 

ondary storage does iPod use? (c) What & }.- 
iPod's storage capacity? 

USB Storage Devices 
Do you need to carry more data than will fit on a single floppy disk or CD? A USB storage device 
might be for you. These devices store large amounts of data in a package small enough to travel 
with your car keys. Connect to our Web site at www.computing2010.com and enter the keyword 
keychatn to link to a site that features USB storage devices. Explore the site and then answer the 
follawing questions: (a) What type of secondary storage do USB storage devices use? {b) How és 
data transferred to and from computer systems? (c) What system software are the USB storage 
devices compatible with? (d) What are typical capacities of the USB storage devices? 

RET EO TEEN EU ANN eNO 

In each chapter, Expanding Your Knowledge presents 

questions that help you gain a deeper understanding of select 

topics. Typically, one question relates to a topic presented at 

the book’s Web site, www.computing2010.com, such as How 

Instant Messaging Works, How Streaming Media Works, and 

How Virus Protection Works. Other questions in Expanding 

Your Knowledge typically require Web research into carefully 

selected topics including robotics, multimedia, HDTV, and 

Internet hard drives. 

COMPUTING ESSENTIALS 2010 

WRITING ABOUT TECHNOLOGY 

The ability to:think critically and to write effectively fs essential to neurly every profession. The © % 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Free Speech Online Pee eed 
Some feel that there Is too much objectionable material allowed on the Intemet, whereas others 
argue that the Intemet should be completely uncensored, Consider these two viewpoints and an~ 
swer the following questions in a one-page paper: (a) Should religious groups be allowed to dis 
tribute information over the Intemet? What 

about groups that advocate hatred or op- [es sa= 

pression? (b) Is there any material you feel 
should not be freely available on the Web? 
What about child pornography? (c} If you 
think some regulation {s required, who 
should determine what restrictions should 
be imposed? (d) The Intemet fs not owned 
by a particular group or country. What lim= 
tations does this Impose on enforcement 

of restrictions? 

Digital Divide 
The phrase “digital divide" describes the gap between people who have access to digital informa- 
tion via the Intemet and people who lack effective access, Lack of access may stem from a phys 
Jeal lack of technology or from an inability to use available technology, Research two or three 

articles about the digital divide and address the following items in a one-page paper: (a) Summa~ 

rlze some factors that Influence unequal Internet access for some members of society, Which ones 

sccm the hardest to avercome and why? (b) What are some social or economic benefits brought 

by access to the Internet? (¢) Make 9 prediction about the severity of the digital divide, Will It 
Increase or decrease as new Intemet-related technologies become available? Explain your answer, 

The Internet, the Web, and Electronic Commerce 
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The Instructor's Manual, prepared by Mike Michaelson of Palomar College, 

offers lecture outlines with teaching notes and page references. It provides 

definitions of key terms and solutions to the end-of-chapter material, including 

multiple-choice, matching, and open-ended questions. It also offers summaries 

of the concept checks in each chapter. A selection of G4techTV video clips 

accompany this text, as do summaries for each clip. 

The PowerPoint slides, prepared by Patricia Feller of Nashville State Community 

College, are designed to provide instructors with a comprehensive resource for 

lecture use. The slides include a review of key terms and definitions, artwork 

taken from the text, as well as new illustrations to further explain concepts 

covered in each chapter. Comprehensive teaching notes are provided for each 

slide. 

The testbank, prepared by Patricia Feller of Nashville State Community College, 

contains over 2,200 questions categorized by level of learning (definition, 

concept, and application). This is the same learning scheme that is introduced 

in the text to provide a valuable testing and reinforcement tool. Text page 

references have been provided for all questions, including a level-of-difficulty 

rating. Additional quizzes are provided on the Online Learning Center at www. 

computing2010.com. These can be used by students to help them prepare for 

classroom testing. The testbank is offered in Word files, as well as in EZ Test 

format. 

G4TECHTV VIDEOS 

G4techTV videos offer instructors and students video content directly related 

to computing that enhances the classroom or lab experience with technology 

programming from business and society. Video selections include “The Screen 

Savers” and “Pulse,” which provide edgy and informative discussion. Use of 

these videos will help students understand how computing interacts with 

and contributes to business and society and will also offer an advance look at 

emerging technology and devices. 

Types of output 

— Text 

~ Audio & video 
les|* Output devices 4 
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+ The most popular microcomputer operating 
system — over 90 percent of the market 

« Comes in a variety of different versions 
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THE O’LEARY WEB SITE 

The O'Leary Web site can 

be found at www.computing 

2010.com. Students can find 

a host of additional resources 

on the Web site, including 

animations of key concepts, 

videos relating to select Mak- 

ing IT Work for You applica- 

tions, and in-depth coverage 

of select topics. Look for the 

Web icon throughout the text 

to indicate where additional 

related materials can be found on th 

expanded coverage of the material in the text can be found on the Web site. 

i} Animations 

Careers 

DVD Direct 

Expansions 

Making IT Work 

On the Web 

Tips 

Key Terms 

Multiple Choice 

About This Site 

computing2010.com is the companion 

Web site for the 
2010 textbook. This site contains 
animations of key concepts, videos 
relating to current information 
technology issues, interactive study and 
review activities, and In-depth 

coverage of select topics, Icons are 
located in the margins throughout the 
book to alert students that expanded 
coverage of the material in the text can 
be found on this site. 

To begin, enter a keyword from the 
textbook Into the blank above, or select 
an item from the menu to the lef. You can use this menu 
throughout the site to navigate between features. 

silanes ae ‘6 sg gaa asa 

e Web site. Throughout the end-of-chapter 

material for the text, marginal lists, denoted by the Web icon, alert students that 



O’LEARY SERIES 

The O'Leary Application Series for Microsoft Office is available separately or 

packaged with Computing Essentials. The O’Leary Application Series offers a 

step-by-step approach to learning computer applications and is available in both 

brief and introductory versions. The introductory books are MCAS Certified 

and prepare students for the Microsoft Office User Certification Exam. 

SIMNET ASSESSMENT FOR OFFICE APPLICATIONS 

SimNet Assessment for Office Applications provides a way for you to test 

students’ software skills in a simulated environment. SimNet is available for 

Microsoft Office 2007 and provides flexibility for-you in your applications 

course by offering: 

Pre-testing options 

Post-testing options a \ : \ t 

Course placement testing 

Diagnostic capabilities to reinforce skills 

Web delivery of test pF 

MCAS preparation exams 

Learning verification reports 

For more information on skills assessment software, please contact your local 

sales representative, or visit us at www.mhhe.com. 
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ABOUT THE AUTHORS 
Tim and Linda O'Leary live in the American 

Southwest and spend much of their time 

engaging instructors and _ students in 

conversation about learning. In fact, they 

have been talking about learning for over 25 

years. Something in those early conversations 

convinced them to write a book, to bring their 

interest in the learning process to the printed 

page. Today, they are as concerned as ever 

about learning, about technology, and about 

the challenges of presenting material in new 

ways, in terms of both content and method 

of delivery. 
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corporate trainer. Tim has taught courses at Stark Technical College in 

Canton, Ohio, and at Rochester Institute of Technology in upstate New 

York, and is currently a professor emeritus at Arizona State University 

in Tempe, Arizona. Linda offered her expertise at ASU for several years 

as an academic advisor. She also presented and developed materials for 

major corporations such as Motorola, Intel, Honeywell, and AT&T, as 

well as various community colleges in the Phoenix area. 

Tim and Linda have talked to and taught numerous students, all of them 

with a desire to learn something about computers and applications that 

make their lives easier, more interesting, and more productive. 

Each new edition of an O’Leary:text, supplement, or learning aid has 

benefited from these students and their instructors who daily stand 

in front of them (or over their shoulders). Computing Essentials is no 

exception. 





Information Systems 
consist of people, procedures, 

software, hardware, and data 

Hardware 
includes system unit, input, 

output, and secondary 
storage devices Software 

or programs control 

computer operations 



Introduction 
The purpose of this book is to help you become 

competent with computer technology. Computer 

competency refers to acquiring computer-related 

skills—indispensable tools for today. They include 

how to effectively use popular application packages 

and the Internet. 

In this chapter, we present an overview of an in- 

formation system: people, procedures, software, 

hardware, and data. It is essential to understand 

these basic parts and how connectivity through the 

Internet and the Web expands the role of informa- 

tion technology in our lives. Later, we will describe 

these parts of an information system in detail. 

Fifteen years ago, most people had little to do 

with computers, at least directly. Of course, they 

filled out computerized forms, took computerized 

tests, and paid computerized bills. But the real work 

was handled by specialists. Then microcomputers 

came along and changed everything. Today it is easy 

for nearly everybody to use a computer. 
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| Wireless Revolution 
is dramatically affecting 
communications and computing 

Y 

¢ Microcomputers are common tools in all areas of 

life. Writers write, artists draw, engineers and sci- 

entists calculate—all on microcomputers. Students 

and businesspeople do all this, and more. 

e New forms of learning have developed. People who 

are homebound, who work odd hours, or who 

travel frequently may take Web courses. A college 

course need not fit within a quarter or a semester. 

e New ways to communicate, to find people with 

similar interests, and to buy goods are available. 

People use electronic mail, electronic commerce, 

and the Internet to meet and to share ideas and 

products. 

To be competent with computer technology, you 

need to know the five parts of an information sys- 

tem: people, procedures, software, hardware, and 

data. You also need to understand connectivity, the 

wireless revolution, the Internet, and the Web and to 

recognize the role of information technology in your 

personal and professional life. 
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INFORMATION SYSTEMS 

hen you think of a microcomputer, perhaps you think of just the equip- 

ment itself. That is, you think of the monitor or the keyboard. Yet, there is 

more to it than that. The way to think about a microcomputer is as part of an 
information system. An information system has five parts: people, procedures, 
software, hardware, and data. (See Figure 1-1.) 

¢ People: It is easy to overlook people as one of the five parts of an infor- 
mation system. Yet this is what microcomputers are all about—making 
people, end users like you, more productive. 

e Procedures: The rules or guidelines for people to follow when using soft- 
ware, hardware, and data are procedures. These procedures are typically 
documented in manuals written by computer specialists. Software and 
hardware manufacturers provide manuals with their products. These man- 
uals are provided either in printed or electronic form. 

¢ Software: A program consists of the step-by-step instructions that tell the 
computer how to do its work. Software is another name for a program or 
programs. The purpose of software is to convert data (unprocessed facts) 
into information (processed facts). For example, a payroll program would 
instruct the computer to take the number of hours you worked in a week 
(data) and multiply it by your pay rate (data) to determine how much you 
are paid for the week (information). 

Figure 1-1 The five parts of an 

information system 

People 
are end users who use 
computers to make them- 
selves more productive 
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e Hardware: The equipment that processes the data to create information is 
called hardware. It includes the keyboard, mouse, monitor, system unit, 

and other devices. Hardware is controlled by software. 

¢ Data: The raw, unprocessed facts, including text, numbers, images, and 

sounds, are called data. Processed data yields information. Using the pre- 
vious example of a payroll program, the data (number of hours worked 

and pay rate) is processed (multiplied) to yield information (weekly pay). 

Almost all of today’s computer systems add an additional part to the infor- 
mation system. This part, called connectivity, allows computers to connect and 
to share information. These connections, including Internet connections, can 

be by telephone lines, by cable, or through the air. Connectivity allows users to 
greatly expand the capability and usefulness of their information systems. 

In large computer systems, there are specialists who write procedures, de- 
velop software, and capture data. In microcomputer systems, however, end 
users often perform these operations. To be a competent end user, you must 
understand the essentials of information technology (IT), including soft- 

ware, hardware, and data. 

LO i Oa a 

- What are the five parts of an information system? 

4 What is the difference between data and information? 

be What is connectivity? 

JOIN ANIMAL 

@ ANGELS 
Anlinal Resoue Foundation 
Student Name, Volunteer Coordinator 

Adventure Travel Tours 

New Adventures 

consists of unprocessed facts including 
text, numbers, images, and sounds 

Connectivity 
allows computers to 

share information and to 

connect to the Internet 

Hardware 
includes keyboard, mouse, 

monitor, system unit, and 
_ other devices 
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PEOPLE 

eople are surely the most important part of any information system. Our 
lives are touched every day by computers and information systems. 

Many times the contact is direct and obvious, such as when we create doc- 
uments using a word processing program or when we connect to the Inter- 
net. Other times, the contact is not as obvious. Consider just the four 
examples in Figure 1-2. 

Throughout this book you will find a variety of features designed to help you 
become computer competent and knowledgeable. These features include Mak- 
ing IT Work for You, Tips, Careers in IT, and the Computing Essentials Web site. 

e Making IT Work for You. In the chapters that follow, you will find Making 
IT Work for You features that present interesting and practical IT applica- 
tions. Using a step-by-step procedure, you are provided with specific in- 
structions on how to use each application. Figure 1-3 presents a list of these 
applications. 

e Tips. We all can benefit from a few tips or suggestions. Throughout this 
book you will find numerous Tips ranging from the basics of keeping your 
computer system running smoothly to how to protect your privacy while 
surfing the Web. For a partial list of the Tips presented in the following 
chapters, see Figure 1-4. 

e Careers in IT. One of the most important decisions of your life is to decide 
upon your life’s work or career. Perhaps you are planning to be a writer, an 
artist, or an engineer. Or you might become a professional in information 
technology. Each of the following chapters highlights a specific career in 
information technology. This feature provides job descriptions, projected 
employment demands, educational requirements, current salary ranges, 

and advancement opportunities. 

e Computing Essentials Web site. Throughout the text you will find 
numerous text references to the Computing Essentials Web site at 

Figure 1-2 Computers in 

entertainment, business, education, 

and medicine 



Topic 

Sharing Large Files 

Speech Recognition 

Description 

-Have you found it inconvenient or impossible to share large files with others. Perhaps 

you have found some video and other types of files are just too large to send as an 

e-mail SWE An easy solution | is to use free file- ee services. See page ss 

Tired of using your Sal fe os term es figs you ever stacuont Bbont using 

your voice to control application software? Perhaps speech recognition is just what you 

are looking for. See page 64. 
SSSI AACHEN BEET 

Digital Video Editing 

Virus Protection and 

Internet Security 

TV Tuner Cards and Video 

Clips 

Web Cams and Instant 

Messaging 

iPods and Video from 

the Internet 

Home Networking 

Spyware Removal 

Locating Job 

Opportunities Online 

www.computing2010.com. Each reference is easily located by a graphic 
similar to the one displayed in the margin on this page. They carefully 
integrate the textbook with information presented on the Web. At the site, 

you'll find animations, career information, tips, test review materials, and 

much more. 

Do you want to meee your own movie? Would you like fo edit some home movies and 

distribute them to family and friends on DVDs? It’s easy with the right equipment and software. 

See page 98. 

Worried about computer viruses? Did you know that others could be intercepting your 

private e-mail? It is even possible for them to gain access and control of your computer 

system. Fortunately, Internet security suites are available to help ensure your safety 

while you are on the Internet. See page 134. 

Want to watch your favorite television program while you work? Perhaps you would like 

to include a video clip from a television program or from a DVD in a class presentation. 

It’s easy using a TV tuner card. See page 162. 

Do you enjoy chatting with your friends? Are you working on a project and need to 

collaborate with others in your group? What if you could see and hear your group 

online? Perhaps instant messaging is just what you’re looking for. See page 188. 

Want to use the Internet to find and play movies and television shows? Would you 

prefer to play the movies or shows on a digital media player. All you need is the right 

software, hardware, and a connection to the Internet. See page 218. 

Computer networks are not just for corporations and schools anymore. If you have 

more than one computer, you can use a wireless home network to share files and 

printers, to allow multiple users access to the Internet at the same time, and to play 

interactive computer games. See page 252. 

Are you concerned about maintaining your privacy while you are surfing the Web? Did 

you know that programs known as spyware could be monitoring your every move? 

Fortunately, t these programs are Telatively easy to detect and remove. See page 280. 

Did you know that you can use the Internet to find a job? You can browse through job 

openings, post your resume, and even use special programs that will search for the job 

that’s just right for you. See page 432. 

Figure 1-3. Making IT Work for 

You applications 

. computing oy 

CONCEPT CHECK 
p> Which part of an information system is the most important? 

p Describe the Making IT Work for You and the Tips features. 

p Describe the Careers in IT and the Computing Essentials Web site features. 
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Sepia as we mentioned, is another name for programs. Programs are the 

instructions that tell the computer how to process data into the form you 
want. In most cases, the words software and programs are interchangeable. 
There are two major kinds of software: system software and application 

software. You can think of application software as the kind you use. Think of 
system software as the kind the computer uses. 

Are you getting the most out of your computer? Here are just a few of the 

tips that you'll find in this book designed to make your computer faster 

and safer to use. 

@ Controlling spam. Do you get a lot of unwanted e-mail advertisements? Ameri- 

cans receive over 200 billion spam e-mails every year. There are some basic 

steps that you can take to keep your inbox spam-free. See page 35. 

Online shopping. Have you ever bought anything online? If not, it’s likely that 

in the future you will join the millions who have. Consider a few guidelines to 

make your shopping easier and safer. See page 44. 

Creating and updating Web sites. Are you thinking about creating your own 

Web site? Perhaps you already have one and would like to spruce it up a bit. Here 

are a few suggestions that might help. See page 105. 

Improving slow computer operations. Does your computer seem to be get- 

ting slower and slower? Consider a few suggestions that might add a little zip to 

your current system. See page 159. 

Improving hard disk performance. Does your internal hard-disk drive run a 

lot and seem slow? Are you having problems with lost or corrupted files? To 

clean up the disk and speed up access, consider defragging. See page 213. 

Protecting your privacy. Are you concerned about your privacy while on the Web? 

Consider some suggestions for protecting your identity online. See page 279. 

To see additional tips, visit our Web site at www.computing2010.com and enter the 

keyword tips. 

Figure 1-4 Selected tips 

SYSTEM SOFTWARE 

The user interacts primarily with ap- 
plication software. System software 
enables the application software to in- 

teract with the computer hardware. 
System software is “background” soft- 
ware that helps the computer manage 

its own internal resources. 

System software is not a single 
program. Rather it is a collection of 
programs, including the following: 

* Operating systems are programs 

that coordinate computer 

resources, provide an interface 

between users and the computer, 

and run applications. Windows 
Vista and the Mac OS X are two of 
the best-known operating systems 

for today’s microcomputer users. 

(See Figure 1-5.) 

® Utilities perform specific tasks 
related to managing computer 

resources. For example, the Win- 

dows utility called Disk Defrag- 
menter locates and eliminates 

unnecessary file fragments and rearranges files and unused disk space to 
optimize computer operations. 

Windows Vista and Mac OS X operating systems 



¢ Device drivers are specialized programs designed to allow particular input 

or output devices to communicate with the rest of the computer system. 

APPLICATION SOFTWARE 

Application software might be described as end user software. These pro- 
grams can be categorized as either basic or specialized applications. 

Basic applications are widely used in nearly all career areas. They are the 
kinds of programs you have to know to be considered computer competent. 
One of these basic applications is a browser to navigate, explore, and find in- 
formation on the Internet. (See Figure 1-6.) The two most widely used 
browsers are Microsoft's Internet Explorer and Netscape’s Navigator. For a 
summary of the basic applications, see Figure 1-7. 

Specialized applications include thousands of other programs that are 
more narrowly focused on specific disciplines and occupations. Some of the 
best known are graphics, audio, video, multimedia, Web authoring, and artifi- 

cial intelligence programs. 

SE CHECK 

ATLAS QUEST SOLVE PUZZLES JOIN GLOBAL FORUM 

Description 

Connect to Web sites and display Web pages 

Prepare written documents ) 

Analyze and summarize numerical data 

Organize and manage data and information 

Figure 1-7 Basic applications Communicate a message or persuade other people 

Information Technology, the Internet, and You 



HARDWARE 

Cee are electronic devices that can follow instructions to accept in- 
put, process that input, and produce information. This book focuses prin- 

cipally on microcomputers. However, it is almost certain that you will come in 
contact, at least indirectly, with other types of computers. 

TYPES OF COMPUTERS 

There are four types of computers: supercomputers, mainframe computers, 
minicomputers, and microcomputers. 

e Supercomputers are the most powerful type of computer. These ma- 

chines are special high-capacity computers used by very large organiza- 
tions. IBM’s Blue Gene is one of the fastest computers in the world. 

(See Figure 1-8.) 

e Mainframe computers occupy specially wired, air-conditioned rooms. 
Although not nearly as powerful as supercomputers, mainframe computers 

are capable of great processing speeds and data storage. For example, in- 
surance companies use 
mainframes to process infor- 
mation about millions of 
policyholders. 

e Minicomputers, also known 
as midrange 
computers, are refrigerator- 
sized machines. Medium- 
sized companies or depart- 
ments of large companies 
typically use them for 
specific purposes. For 
example, production 
departments use minicom- 

puters to monitor certain 

manufacturing processes and 
assembly-line operations. 

e Microcomputers are the 
least powerful, yet the most 
widely used and fastest- 
growing type of computer. 
There are four types of mi- 
crocomputers: desktop, note- 

Figure 1-8 
book, tablet PC, and handheld 

computers. (See Figure 1-9.) 

Desktop computers are 
small enough to fit on top of or alongside a desk yet are too big to carry 
around. Notebook computers, also known as laptop computers, are portable, 
lightweight, and fit into most briefcases. A tablet PC is a type of notebook 
computer that accepts your handwriting. This input is digitized and con- 
verted to standard text that can be further processed by programs such as a 
word processor. Handheld computers are the smallest and are designed to 

IBM’s Blue Gene supercomputer 



Desktop Notebook 

Handheld 

Tablet PC Figure 1-9 Microcomputers 

fit into the palm of one hand. These systems contain an entire computer sys- 
tem, including the electronic components, secondary storage, and input and 
output devices. Personal digital assistants (PDAs) and smartphones are 
the most widely used handheld computers. 

MICROCOMPUTER HARDWARE 
Hardware for a microcomputer system consists of a variety of different devices. 
See Figure 1-10 for a typical desktop system. This physical equipment falls into 
four basic categories: system unit, input/output, secondary storage, and commu- 
nication. Because we discuss hardware in detail later in this book, here we will 

A present just a quick overview of the four basic categories. 

e System unit: The system unit is a container that houses most of the 
electronic components that make up a computer system. Two important 
components of the system unit are the microprocessor and memory. (See 
Figure 1-11.) The microprocessor controls and manipulates data to 
produce information. Memory is a holding area for data, instructions, 
and information. One type, random-access memory (RAM) holds the 

program and data that is currently being processed. This type of 
memory is sometimes referred to as temporary storage because its 

contents will typically be lost if the electrical power to the computer On the Web 
a. | mp oy KON rs ey gh 
is disrupted. : 

¢ Input/output: Input devices translate data and programs that humans can a abot pading 
understand into a form that the computer can process. The most common a 
input devices are the keyboard and the mouse. Output devices translate 
the processed information from the computer into a form that humans 

Information Technology, the Internet, and You 



Monitor to display 

information 
Optical disk drive to store and 

transport large amounts of data 

System unit 

contains 

electronic 

components 

Mouse to select items 

<——— Speakers to play 

sounds and music 

Printer to produce 

output on paper 

Figure 1-10 Microcomputer 

system 

Microprocessor 

Figure 1-11 System unit 



can understand. The most common output devices are monitors (see 
Figure 1-12) and printers. 

e Secondary storage: Unlike memory, secondary storage holds data and 
programs even after electrical power to the computer system has been 

turned off. The most important kinds of secondary media are hard disks, 
solid-state storage, and optical disks. Hard disks are typically used to store 
programs and very large data files. Using rigid metallic platters and 
read/write heads that move across the platters, data and information is 
stored using magnetic charges of the disk’s surface. In contrast, solid-state 
storage does not have any moving parts, is more reliable and requires less 
power. It saves data and information electronically similar to RAM except 
that it is not volatile. Two types are flash memory cards that are widely 
used in portable devices and USB drives that are a widely used compact 
storage medium for transporting data and information between computers 
and a variety of specialty devices. Optical discs use laser technology and 
have the greatest capacity. (See Figure 1-13.) Three types of optical discs 
are compact discs (CDs), digital versatile (or video) discs (DVDs), and 

high-definition (hi def) discs. 

¢ Communication: At one time, it was uncommon for a microcomputer 

system to communicate with other computer systems. Now, using com- 

munication devices, a microcomputer can communicate with other 
computer systems located as near as the next office or as far away as 
halfway around the world using the Internet. The most widely used com- 
munication device is a modem, which modifies telephone communica- 
tions into a form that can be processed by a computer. Modems also 

modify computer output into a form that can be transmitted across 
standard telephone lines. 

On the We! 
Exploratio 

To learn more about one of the 
leaders in the development of DVD 
technology, visit our Web site at 
_www.computing2010.com and 
enter the keyword dvd. 
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Figure 1-12 Monitor Figure 1-13 Optical disc 
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CONCEPT CHECK 
p> What are the four types of computers? 

b Describe the four types of microcomputers. 

Describe the four basic categories of microcomputer hardware. 

ata is raw, unprocessed facts, including text, numbers, images, and sounds. As 

we have mentioned earlier, processed data becomes information. When stored 
electronically in files, data can be used directly as input for the system unit. 

Four common types of files (see Figure 1-14) are 

¢ Document files, created by word processors to save documents such as 

memos, term papers, and letters. 

¢ Worksheet files, created by electronic spreadsheets to analyze things like 
budgets and to predict sales. 

¢ Database files, typically created by database management programs to 
contain highly structured and organized data. For example, an employee 

database file might contain all the workers’ names, social security num- 
bers, job titles, and other related pieces of information. 

jem’ Presentation 

Emplo 
Seco eee ~«———— Database 

Employee ID 

First Name Carlos Photo/ Resume 
Last Name 

Cc 
Address 

~<tj——— Worksheet Cit 

’ Downtown Internet Café 
First Quarter Forecast 
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Home Phone 
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Birth Date 

| <——— Document 
i Adventure Travel Tours 

New Adventures 
Record: M 4410155 > He | 

Attention adventure travelers! Attend an Adventure Travel presentation to learn 

about some of the earth's greatest unspoiled habitats and find out how you can 

experience the adventure of a lifetime. This year we are introducing four new 

Figure 1-14 Four types of files: 

presentation, database, worksheet, 

and document 



e Presentation files, created by presentation graphics programs to save 
presentation materials. For example, a file might contain audience hand- 
outs, speaker notes, and electronic slides. 

CONNECTIVITY, THE WIRELESS 
REVOLUTION, AND THE INTERNET 

onnectivity is the capability of your microcomputer to share information 

with other computers. The single most dramatic change in connectivity in 
the past five years has been the widespread use of mobile or wireless commu- 

nication devices. For just a few of these devices, see Figure 1-15. Many experts 
predict that these wireless applications are just the beginning of the wireless 
revolution, a revolution that is expected to dramatically affect the way we 

communicate and use computer technology. 
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Figure 1-15 Wireless communication devices 
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Central to the concept of connectivity is the network. A network is a commu- 
nications system connecting two or more computers. The largest network in the 
world is the Internet. It is like a giant highway that connects you to millions of 
other people and organizations located throughout the world. The Web provides 
a multimedia interface to the numerous resources available on the Internet. 

CONCEPT CHECK 
pb Define data. List four common types of files. 

p Define connectivity and the wireless revolution. 

pb What is a network? Describe the Internet. What is the Web? 

As mentioned previously, each of the following chap- —_ and more. For a partial list of these careers, see Figure 

ters highlights a specific career in information tech- 1-17. For a complete list, visit our Web site at www. 

nology. (See Figure 1-16.) Each provides specific job © computing2010.com and enter the keyword careers. 

descriptions, salary ranges, advancement opportunities, 

Career Description 

Webmaster Develops and maintains Web sites and rf 

Web resources. See page 49. mi 

Computer support Provides technical support 

specialist to customers and other 

users. See page 137. 

Technical writer Prepares instruction manuals, technical 

reports, and other scientific or 

technical documents. See page 198. 

Software engineer Analyzes users’ needs and creates 

application software. See page 228. 

Network Creates and maintains computer 

administrator networks. See page 260. 

Database Uses database management 

administrator software to determine the most 

efficient ways to organize and access 

data. See page 353. 

Systems analyst Plans, designs, and maintains 

information systems. See page 377. 

Creates, tests, and troubleshoots 

computer programs. See page 416. ‘ 

Programmer 

Figure 1-16 Software engineer Figure 1-17 Careers in information technology 
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Using and Understanding inforfnation Serechiolcay 
Means Being Computer Competent 

The purpose of this book is to help you use and under- 

stand information technology. We want to help you 

become computer competent in today’s world and to 

provide you with a foundation of knowledge so that 

you can understand how technology is being used to- 

day and anticipate how technology will be used in the 

future. This will enable you to benefit from six impor- 

tant information technology developments. 

THE INTERNET AND THE 
WEB 

The Internet and the Web are 

considered by most to be the 

two most important tech- 

nologies for the 21st century. 

Understanding how to effi- 

ciently and effectively use 

the Internet to browse the 

Web, communicate with oth- 

ers, and locate information 

are indispensable computer 

competencies. These issues 

are presented in Chapter 2, The Internet, the Web, and 

Electronic Commerce. 

POWERFUL SOFTWARE 

The software now available can do an extraordinary 

number of tasks and help you in an endless number of 

ways. You can create professional-looking documents, 

analyze massive amounts of data, create dynamic mul- 

timedia Web pages, and much more. Today’s employ- 

ers are expecting the people they hire to be able to 

effectively and efficiently use a variety of different 

types of software. Basic and specialized applications 

are presented in Chapters 3 and 4. System software is 

presented in Chapter 5. 

POWERFUL HARDWARE 
Microcomputers are now much more powerful than 

they used to be. New communication technologies 

such as wireless networks are dramatically changing 

the ways to connect to other computers, networks, and 

the Internet. However, despite the rapid change of spe- 

cific equipment, their essential features remain un- 

changed. Thus, the competent end user should focus 

Information Technology, the Internet, and You 

on rece fates. Chapters 6 through 9 explain what 

you need to know about hardware. A Buyer’s Guide 

and an Upgrader’s Guide are presented at the end of 

this book for those considering the purchase or up- 

grade of a microcomputer system. 

SECURITY AND PRIVACY 

What about people? Experts agree that we as a society 

must be careful about the potential of technology to 

negatively impact our personal privacy and security. Ad- 

ditionally, we need to be aware of potential physical and 

mental health risks associated 

with using technology. Fi- 

nally, we need to be aware of 

negative effects on our envi- 

ronment caused by the man- 

ufacture of computer-related 

products. Thus, Chapter 10 

explores each of these critical 

issues in detail. 

ORGANIZATIONS 

Almost all organizations 

rely on the quality and flex- 

ibility of their information 

systems to stay competitive. As a member or employee 

of an organization, you will undoubtedly be involved 

in these information systems. Therefore, you need to 

be knowledgeable about the different types of orga- 

nizational information systems and how they are 

used. Accordingly, we devote Chapters 11 through 14 

to detail what you need to know about information 

systems and how to develop, modify, and maintain 

these systems. 

CHANGING TIMES 
Are the times changing any faster now than they ever 

have? Most people think so. Whatever the answer, it is 

clear we live in a fast-paced age. The Evolution of the 

Computer Age section presented at the end of this 

book tracks the major developments since computers 

were first introduced. 
After reading this book, you will be in a very favorable 

position compared with many other people in industry 

today. You not only will learn the basics of hardware, 

software, connectivity, the Internet, and the Web, but 

you also will learn the most current technology. You will 

be able to use these tools to your advantage. 



VISUAL SUMMARY 

a 

The way to think about a microcomputer is to re- 
alize that it is one part of an information sys- 
tem. There are five parts of an information 

system: 

1. People are an essential part of the system. 
The purpose of information systems is to 
make people, or end users like you, more 
productive. 

2. Procedures are rules or guidelines to follow 
when using software, hardware, and data. 
They are typically documented in manuals 
written by computer professionals. 

3. Software (programs) provides step-by-step 
instructions to control the computer to con- 

vert data into information. 

4. Hardware consists of the physical equipment. 
It is controlled by software and processes data 
to create information. 

5. Data consists of unprocessed facts including 
text, numbers, images, and sound. Informa- 

tion is data that has been processed by the 
computer. 

Connectivity is an additional part to today’s in- 
formation systems. It allows computers to con- 
nect and share information. To be computer 
competent, end users need to understand infor- 

mation technology (IT). 

People are the most important part of an informa- 
tion system. This book contains several features to 
demonstrate how people just like you use comput- 
ers. These features include the following: 

e Making IT Work for You presents several in- 
teresting and practical applications. Topics in- 
clude using digital video editing, and locating 
job opportunities. 

e Tips offer a variety of suggestions on such 
practical matters as how to improve slow 
computer performance and how to protect 
your privacy while on the Web. 

¢ Careers in IT presents job descriptions, 
employment demands, educational require- 
ments, salary ranges, and advancement 
opportunities. 

¢ Computing Essentials Web site integrates 
the textbook with information on the Web 
including animations, career information, 

tips, test review materials, and much more. 

compu tingay "9 
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To prepare for your future as a competent end user, you need to understand the basic parts of 
an information system: people, procedures, software, hardware, and data. Also you need to 
understand connectivity through the Internet and the Web and to recognize the role of tech- 
nology in your professional and personal life. 

0 /OUOISSAJOL] FORE A 

Software, or programs, consists of system and 
application software. 

System Software 
System software enables application software to 
interact with computer hardware. It consists of a 
variety of programs: 

e Operating systems coordinate resources, 

provide an interface for users and computer 
hardware, and run applications. Windows 
Vista and Mac OS X are the best-known 
microcomputer operating systems. 

¢ Utilities perform specific tasks to manage 
computer resources. 

e Device drivers are specialized programs to 
allow input and output devices to communi- 
cate with the rest of the computer system. 

Application Software 
Application software includes basic and spe- 
cialized applications. 

¢ Basic applications are widely used in nearly 
all career areas. Programs include browsers, 
word processors, spreadsheets, database 
management systems, and presentation 

graphics. 

¢ Specialized applications focus on specific 
disciplines and occupations. These programs 
include graphics, audio, video, multimedia, 

Web authoring, and artificial intelligence 
programs. 

Information Technology, the Internet, and You 

HARDWARE 

Hardware consists of electronic devices that can 
follow instructions, accept input, process, and 
produce information. 

Types of Computers 
Supercomputer, mainframe, minicomputer 

(midrange), and microcomputer are four 

types of computers. Microcomputers can be 
desktop, notebook, tablet PC, or handheld 

(palm). PDAs and smartphones are the most 

widely used handheld computers. 

Microcomputer Hardware 
There are four basic categories of hardware devices. 

e System unit contains the electronic circuitry, 

including the microprocessor and memory 
Random-access memory (RAM), one type 

of memory, holds the program and data 
currently being processed. 

¢ Input/output devices are translators be- 
tween humans and computers. Input devices 
include the keyboard and mouse. Output 
devices include monitors and printers. 

e Secondary storage holds data and programs. 
Typical media include hard disks, solid-state 
storage (flash memory cards and USB drives), 
and optical discs (CD, DVD, and hi def). 

¢ Communication devices connect the system 

unit to other computers and the Internet. A 
modem modifies signals for processing and 
communication. 



Data is the raw facts unprocessed about some- 
thing. Common file types include 

¢ Document files created by word processors. 

Attention adventure travelers! Attend an Adventure Travel presentation to learn 

about some of the earth's greatest unspoiled habitats and find out how you can 

experience the adventure of a lifetime. This year we are introducing four new ) 

¢ Worksheet files created by spreadsheet 
programs. 

1 

2 

3 Downtown Internet Cafe 
‘ First Quarter Forecast 
$ rarer enero enenecnresneneenee 

é AM WAR TOTAL AVG 7 ee | First Quarter Profit Margin 
S Geese 313.600 $ 14600 § 15600 $4300 $ 14600) 

9 Food $3 7,100 3 7300 S$ 7400 $21800 $ 7287) 1 

10. internet $ 4000 $ 4300 $ 4500 $ 12800 $ 4267) we Ee) 
it Mexteniee $ 300 $ 3200 § 330 $ 9000 $ 3.200 | 

a Total Gales 32780 $2794600 3 30800 $82000 § 29323) t 

) | ve [Bp 
34 Coat of Goods $ 6950 $ 7300 $ 7800 $21 850 $ 7.283 | 

1S Pact 3 7500 $ 750 3 1900 322500 8 7500! } 
6 Corpuies 3 64 $ 6400 5 6400 §$ 19.200 § 6400) 

7 Lease % $500 $ 5500 $ $500 $ 16500 $ 5500) 
18 Metetng $ 1000 $ 1@00 $ 1000 $ 3.000 $ 1.000! a eperaeatanlae settee sngpannmnnny 

19 Msceteneos «31.500 $ 1502 $ 1500 $ 4500 $ 1500] gape 4emn 00m 000% 260K 460% 00s 
30] Total Expenses $ 28250 $ 29.200 $ 29500 $ 47550 § 28.183 | 
2) keane 

2 Net income 3.0505 20 $ 1350 $ BOS 10 

¢ Database files created by database manage- 
ment programs. 

Employee Records 
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e Presentation files created by presentation 
graphics programs. 
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CHAPTER 1 

eee 

CONNECTIVITY AND THE INTERNET) 
Connectivity 
Connectivity is a concept describing the ability 
of end users to tap into resources well beyond 
their desktops. Networks are connected comput- 
ers that share data and resources. 

The Wireless Revolution 
The wireless revolution is the widespread and 
increasing use of mobile (wireless) communica- 

tion devices. 

Internet 
The Internet is the world’s largest computer net- 
work. The Web provides a multimedia interface 
to resources available on the Internet. 

C___tareersinT am 
Description 

Webmaster Develops and maintains Web 

sites and Web resources. See 

page 49. 

Computer support 

specialist 

Provides technical support 

to customers and other 

users. See page 137. 

Technical writer Prepares instruction manuals, 

technical reports, and other 

scientific or technical 

documents. See page 198. 

Analyzes users’ needs and 

creates application software. 

See page 228. 

Software engineer 

Creates and maintains 

computer networks. 

See page 260. 

Network 

administrator 

Uses database management 

software to determine the most 

efficient ways to organize and 

access data. See page 353. 

Database 

administrator 

Plans, designs, and maintains 

information systems. See page 

3/7. 

Systems analyst 

Programmer Creates, tests, and 

troubleshoots computer 

programs. See page 416. 
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application software (9) 
basic application (9) 
communication device (13) 

compact disc (CD) (13) 

computer competency (3) 

connectivity (5, 15) 

data (4) 

database file (4) 
desktop computer (10) 
device driver (8) 
digital versatile disc (DVD) (13) 

digital video disc (DVD) (13) 

document file (14) 

end user (4) 

flash memory card (13) 

handheld computer (10) 

hard disk (13) 

hardware (5) 

high definition (hi def) disc (13) 

information (4) 

information system (4) 
information technology (IT) (5) 

input device (11) 
Internet (16) 

keyboard (11) 
mainframe computer (10) 
memory (11) 

microcomputer (10) 

microprocessor (11) 

midrange computer (10) 

minicomputer (10) So 2 : oo, 
modem (13) ae 
monitor (13) Fol aot 
mouse (11) 

network (16) 

notebook computer (10) 

operating system (8) 
optical disc (13) 

output device (11) 

people (4) 
personal digital assistant (PDA) (11) 

presentation file (15) 

printer (13) 

procedures (4) 

program (4) 
random access memory (RAM) (11) 

secondary storage (13) 

smartphone (11) 

software (4) 

solid-state storage (13) 

specialized application (9) 
supercomputer (10) 
system software (8) 
system unit (11) 

USB drive (13) 
tablet PC (10) 

utility (8) 

Web (6) 

wireless revolution (15) 

worksheet file (14) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 

www.computing2010.com and enter the keyword terms1. 

Information Technology, the Internet, and You 
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Circle the letter or fill in the correct answer. 

1. People, procedures, software, hardware, and data are the five parts of a(n) 

a. computer system 

b. information technology 

Cc. 

d. 

software system 

competency system 

2. Procedures are typically documented in manuals written by 

a. end users 

b. computer specialists 

c. 

d. 

Microsoft 

service providers 

3. Which of the following is an example of connectivity? 

a. Internet 

b. hard disk 

4. Windows Vista is an example of a(n) 

a. application software 

b. operating system 

5. The most powerful type of computer. 

a. minicomputers 

b. mainframe computers 

c. 

d. 

c. 

d. 

power cord 

data 

browser 

shareware 

microcomputers 

supercomputers 

6. The system component that controls and manipulates data in order to produce 
information is called the 

a. monitor 

b. mouse 

Cc. 

d. 

keyboard 

microprocessor 

7. These devices translate data and programs that humans can understand into a form 
that the computer can process is called a(n) 

a. input 

b. pointer 

8. A DVD is an example of a(n) 

a. output device 

b. solid-state storage device 

Cc. 

d. 

c. 

d. 

9. This type of file is created by word processors. 

a. worksheet 

b. document 

10. 

c. 

d. 

Many experts are predicting that this revolution is expected to dramatically affect the 

output 

display 

optical disc 

hard disk 

database 

presentation 

way we communicate and use computer technology. 

a. input 

b. memory 

Cc: 

d. 

graphics 

wireless 

For an interactive multiple-choice practice test, visit our Web site at www.computing2010.com 

and enter the keyword multiple1. 
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MATCHING = : 

Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

“a. microcomputer 1. Guidelines people follow when using software. 

b. optical discs 2. Consists of the step-by-step instructions that tell the 
ee: output device computer how to do its work. 

ad PDA 3. Software that enables the application software to 
interact with the computer hardware. 

e. procedures 
f. program 4. The most powerful type of computer. 

5. The least powerful and most widely used type of 
. secondary storage 

TY 8 computer. g 

h. supercomputer : ; ‘ 
P P 6. Translates the processed information from 

i. system software the computer into a form that humans can 
_j._ the Internet understand. 

7. Holds data and programs even after electrical power to 
the system has been turned off. ____ 

8. Uses laser technology. —___ 

9. A type of handheld computer. ____ 

10. The largest network in the world. —___ 

For an interactive matching practice test, visit our Web site at www.computing2010.com and 

enter the keyword matching1. 

| OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

1. Explain the five parts of an information system. What part do people play in this 
system? 

2. What is system software? What kinds of programs are included in system software? 

3. Define and compare basic and specialized application software. Describe some different 
types of basic applications. Describe some types of specialized applications. 

4. Describe the different types of computers. What is the most common type? What are 
the types of microcomputers? 

5. What is connectivity? How are the wireless revolution and connectivity related? What is 
a computer network? What is the Internet? What is the Web? 

Information Technology, the Internet, and You nis a3 ee 
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APPLYING TECHNOLOGY 

Applying Technology questions are designed to demonstrate 
ways that you can effectively use technology today. 

Making a habit of keeping current with technology 
trends is a key to your success with information technology. 
In each of this book's chapters, the Applying Technology 
feature will present questions designed to help you gain a 
better understanding of how technology is being used to- 
day. 

The first question typically relates to one of the Making IT 
Work for You topics. Some of these topics are listed below. Se- 
lect the two that you find the most interesting and then de- 
scribe why they are of interest to you and how you might use 
(or are using) those applications. 

TV Tuner Cards and Video Clips 

Want to watch your favorite television program while you work? Perhaps you would like to in- 

clude a video clip from a television program or from a DVD in a class presentation. It’s easy using 

a TV tuner card. See page 175. 

Digital Video Editing 

Want to make your own movie? Would you like to edit some home movies and distribute them 

to family and friends on DVDs? It’s easy with the right equipment and software. See page 116. 

Home Networking 

Computer networks are not just for corporations and schools anymore. If you have more than one 

computer, you can use a wireless home network to share files and printers, to allow multiple users 

access to the Internet at the same time, and to play interactive computer games. See page 252. 

Locating Job Opportunities Online 

Did you know that you can use the Internet to find a job? You can browse through job openings, 

post your resume, and even use special programs that will search for the job that’s just right for 

you. See page 444. 
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Expanding Your Knowledge questions Pacer Ny 

are designed to add depth and detail to - % 
your understanding of specific topics fs 
presented within this chapter. The ques- 
tions direct you to sources other than 

the textbook to obtain this knowledge. NL 
A deeper knowledge of select topics 

can greatly enhance your understand- 
ing of information technology. In each 
of the following chapters, the Expand- 
ing Your Knowledge feature presents 
questions designed to help you gain a 
deeper understanding of select topics. 

The first question typically relates to 
a topic presented at our Web site at 
www.computing2010.com. Some of those 

topics are listed below. Select the two that you find the most interesting and then 
describe why they are of interest to you and why they are important. 

How Computer Virus Protection Programs Work 

Computer viruses are destructive and dangerous programs that can migrate through networks and 

operating systems. They often attach themselves to other programs, e-mail messages, and data- 

bases. It is essential to protect your computer systems from computer viruses. See page 145. 

How Digital Cameras Work 

While traditional cameras capture images on film, digital cameras capture images and convert 

them into a digital form. These images can be viewed immediately and saved to a disk or into the 

camera’s memory. See page 207. 

How Internet Telephones Work 

Internet telephones offer a low-cost alternative to making long-distance calls. Using the Internet 

telephone (or other appropriate audio input and output devices), the Internet, a special service 

provider, a sound card, and special software, you can place long-distance calls to almost anywhere 

in the world. See page 207. 

How Wireless Home Networks Work 

Wireless home networks are becoming very popular. They are easy to set up and use. They allow 

different computers to share resources including a common Internet connection and printer. See 

page 269. 

information Technology, the Internet, and You - woncomouinoaoracom RETIRE 
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WRITING ABOUT TECHNOLOGY 

mputi ,somputingzy, | 
% 
3 

The ability to think critically and to write effectively is essential 
to nearly every profession. Writing About Technology questions 
are designed to help you develop these skills by posing thought- 
provoking questions about computer privacy, security, and/or 
ethics. 

Regardless of your career path, critical thinking, analysis, 
and writing are essential skills. In each of the following chap- 
ters, the Writing About Technology feature presents questions 
about privacy, security, and ethics. These questions are designed 
to help you develop critical thinking, analysis, and writing skills. 
Some of the topics are listed below. Select two that you find the 
most interesting and then describe why they are of interest to 
you. 

Digital Photo Manipulation 
Image editing software has made it easy to alter photographs, which in the past were accepted as 

visual records of real events. In some cases, the purpose of digital editing is humor and exagger- 

ation, while other times subtle changes are used to alter a photo’s deeper meaning. Some caution 

“seeing is believing” needs to be reconsidered for the digital age and argue that ethical standards 

need to be clearly established for photo manipulation. See page 118. 

WebCams 

WebCams are almost everywhere, from dorm rooms to parking lots. They are used to communicate 

fact-to-face with friends and family, to catch car thieves, and for any number of other applications. 

While acknowledging the many very positive applications of WebCams, some argue that their widespread 

and uncontrolled use has lead to many cases involving the loss of personal privacy. See page 208. 

Electronic Monitoring 

Surveillance of individuals occurs more frequently today than ever before. For example, the FBI has 

proposed the widespread use of a technology known as Carnivore to help them track terrorists. This 

technology supports widespread monitoring of individual Internet activity and e-mail. Privacy 

advocates claim that this would be an unnecessary and unneeded invasion of personal privacy. 

Others believe electronic surveillance is essential to protect national security. See page 270. 
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3 “THE INTERNET, THE WEB, 
a ~ AND ELECTRONIC COMMERCE 
ae 
Want to communicate with a friend across town, in 

another state, or even in another country? Looking for 

a long-lost friend? Looking for travel or entertain- 

ment information? Perhaps you're researching a term 

paper or exploring different career paths. Where do 

you start? For these and other information-related 

activities, most people use the Internet and the Web. 

The Internet is often referred to as the Information 

Superhighway. In a sense, it is like a highway that 

connects you to millions of other people and organi- 

zations. Unlike typical highways that move people 

and things from one location to another, the Internet 

moves your ideas and information. The Web provides 

an easy-to-use, intuitive, multimedia interface to 

resources available on the Internet. It has become an 

everyday tool for all of us to use. 

Competent end users need to be aware of the re- 

sources available on the Internet and the Web. Addi- 

tionally, they need to know how to access these 

resources, to effectively communicate electronically, 

to efficiently locate information, to understand elec- 

tronic commerce, and to use Web utilities. 
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Many individuals and institutions 

played a part in the development 

of the Internet and the Web. To 

learn more about the history of the 

Internet and Web, visit our site at 

www.computing2010.com and 

enter the keyword history. 

Fiqure 2-1 Entertainment site 

CHAPTER 2 
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i 
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THE INTERNET AND THE WEB 

he Internet was launched in 1969 when the United States funded a project 

that developed a national computer network called Advanced Research 

Project Agency Network (ARPANET). The Internet is a large network that 
connects together smaller networks all over the globe. The Web was intro- 
duced in 1991 at the Center for European Nuclear Research (CERN) in 

Switzerland. Prior to the Web, the Internet was all text—no graphics, anima- 
tions, sound, or video. The Web made it possible to include these elements. It 

provided a multimedia interface to resources available on the Internet. From 
these early research beginnings, the Internet and the Web have evolved into 
one of the most powerful tools of the 21st century. 

It is easy to get the Internet and the Web confused, but they are not the 
same thing. The Internet is the actual network. It is made up of wires, cables, 

satellites, and rules for exchanging information between computers connected 

to the network. Being connected to this network is often described as being 
online. The Internet connects millions of computers and resources throughout 
the world. The Web is a multimedia interface to the resources available on the 
Internet. Every day over a billion users from nearly every country in the world 
use the Internet and the Web. What are they doing? The most common uses 

are the following: 

¢ Communicating is by far the most popular Internet activity. You can ex- 
change e-mail with your family and friends almost anywhere in the world. 
You can join and listen to discussions and debates on a wide variety of 
special-interest topics. 

¢ Shopping is one of the fastest-growing Internet applications. You can window 
shop, look for the latest fashions, search for bargains, and make purchases. 

e Searching for information has never been more convenient. You can ac- 
cess some of the world’s largest libraries directly from your home com- 
puter. You can find the latest local, national, and international news. 

e Entertainment options are nearly endless. You can find music, movies, 

magazines, and computer games. You will find live concerts, movie pre- 
views, book clubs, and interactive live games. (See Figure 2-1.) 
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e Education or e-learning is another rapidly emerging Web application. 
You can take classes on almost any subject. There are courses just for fun 
and there are courses for high school, college, and graduate school credit. 
Some cost nothing to take and others cost a lot. 

The first step to using the Internet and Web is to get connected, or to gain 
access to the Internet. 

CONCEPT CHECK 

> Describe how the Internet and the Web started. 

_ ® What is the difference between the Internet and the Web? 

> List and describe five of the most common uses of the Internet and the Web. 

he Internet and the telephone system are similar—you can connect a com- 

puter to the Internet much like you connect a phone to the telephone sys- 
tem. Once you are on the Internet, your computer becomes an extension of 

what seems like a giant computer—a computer that branches all over the 
world. When provided with a connection to the Internet, you can use a 
browser program to search the Web. 

PROVIDERS 

The most common way to access the Internet is through an Internet service 
provider (ISP). The providers are already connected to the Internet and pro- 
vide a path or connection for individuals to access the Internet. Your college or 
university most likely provides you with free access to the Internet either 
through its local area networks or through a dial-up or telephone connection. 
There are also some companies that offer free Internet access. 

The most widely used commercial Internet service providers are national 
and wireless providers. 

¢ National service providers like America Online (AOL) are the most 

widely used. They provide access through standard telephone or cable con- 
nections. Users can access the Internet from almost anywhere within the 
country for a standard fee without incurring long-distance telephone 
charges. (See Figure 2-2.) 

¢ Wireless service providers offer Internet connections for computers with 
wireless modems and a wide array of wireless devices. 

As we will discuss in Chapter 9, users connect to ISPs using one of a variety 
of connection technologies including DSL, cable, and wireless modems. 

BROWSERS 
Browsers are programs that provide access to Web resources. This software 

connects you to remote computers, opens and transfers files, displays text and 
images, and provides in one tool an uncomplicated interface to the Internet and 
Web documents. Browsers allow you to explore, or to surf, the Web by easily 

The Internet, the Web, and Electronic Commerce 
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moving from one Web site to another. Three 
~e| well-known browsers are Mozilla Firefox, 
<sase=| Apple Safari, and Microsoft Internet Explorer. 

| (See Figure 2-3.) 
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In Figure 2-4 the domain is identified as mtv. 
Figure 2-2 America Online ISP com. (Many URLs have additional parts 

specifying directory paths, file names, and 
pointers.) The last part of the domain name 
following the dot (.) is the top-level domain 
(TLD). It identifies the type of organization. 
For example, .com indicates a commercial 

site. The URL http:/www.mtv.com connects 

your computer to a computer that provides 
information about MTV. 

Once the browser has connected to the 
Web site, a document file is sent back to 

your computer. This document typically con- 
tains Hypertext Markup Language 
(HTML). The browser interprets the HTML 
formatting instructions and displays the 
document as a Web page. For example, 
when your browser first connects to the In- 
ternet, it opens up to a Web page specified in 
the browser settings. This page presents in- 

formation about the site along with refer- 
ences and hyperlinks or links that connect 
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Figure 2-3 Firefox 

Figure 2-4 Basic parts of a URL 



to other documents containing related infor- 
mation—text files, graphic images, audio, 

and video clips. (See Figure 2-5.) 
These documents may be located on a 

nearby computer system or on one halfway | ; 
around the world. The links typically appear |}qumeesiiainiieierneaiials Rect iemattvenetne sree 
on the Web page as underlined and colored || omma aaCoN ere 
text and/or images. To access the referenced | 
material, all you do is click on the high- 
lighted text or image. A connection is auto- 
matically made to the computer containing 
the material, and the referenced material 

appears on your display screen. 
Web pages also can contain special pro- 

gramming to add interest and activity. A 
language called JavaScript is often used to 
trigger simple interactive features, such as 
opening new browser windows and check- 
ing information entered in online forms. 
Another example is applets, which are written in the Java programming 
language. (Java and other programming languages will be presented in 
Chapter 14.) These programs can be downloaded quickly and run by most 
browsers. Java applets are used to present animation, display graphics, pro- 

vide interactive games, and much more. 

To learn more about browsers, visit our Web site at www.computing2010.com 
and enter the keyword browsers. 

CONCEPT CHECK 

he function of an ISP? Describe two types of ISPs. 

OMMUNICATION 

s previously mentioned, communication is the most popular Internet activ- 

ee and its impact cannot be overestimated. At a personal level, friends and 
family can stay in contact with one another even when separated by thousands 
of miles. At a business level, electronic communication has become a standard, 

and many times preferred, way to stay in touch with suppliers, employees, and 
customers. The three most popular types of Internet communication are e-mail, 
instant messaging, social networking, blogs, and wikis. 
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Figure 2-6 Basic elements of an 

e-mail message 

E-MAIL 

E-mail or electronic mail is the transmission of electronic messages over 

the Internet. At one time, e-mail consisted only of basic text messages. Now 

e-mail routinely includes graphics, photos, and many different types of file at- 
tachments. People all over the world send e-mail to each other. You can e-mail 
your family, your co-workers, and even your senator. All you need to send and 
receive e-mail is an e-mail account, access to the Internet, and an e-mail pro- 

gram. Two of the most widely used e-mail programs are Microsoft's Outlook 
Express and Mozilla Thunderbird. 

A typical e-mail message has three basic elements: header, message, and sig- 
nature. (See Figure 2-6.) The header appears first and typically includes the 
following information: 

e Addresses: Addresses of the persons sending, receiving, and, optionally, any- 
one else who is to receive copies. E-mail addresses have two basic parts. (See 
Figure 2-7.) The first part is the user’s name and the second part is the domain 
name, which includes the top-level domain. In our example e-mail, dcoats is 

Dan’s user name. The server providing e-mail service for Dan is usc.edu. The 
top-level domain indicates that the provider is an educational institution. 

e Subject: A one-line description, used to present the topic of the message. 
Subject lines typically are displayed when a person checks his or her mailbox. 

Figure 2-7 Two parts of an 

e-mail address 



¢ Attachments: Many e-mail programs allow you to attach files such as docu- 
ments and image files. If a message has an attachment, the file name appears 
on the attachment line. If you are sending a large file, however, there are more 
efficient ways to send the file. To learn more about how you can send large 
files, see Making IT Work for You: Sharing Large Files on pages 36 and 37. 

The letter or message comes next. Finally, the signature provides additional infor- 
mation about the sender. Typically, this information includes the sender’s name, ad- 
dress, and telephone number. 

E-mail can be a valuable asset in your personal and professional life. How- 
ever, like many other valuable technologies, there are drawbacks too. Ameri- 

cans receive billions of unwanted and unsolicited e-mails every year. This 

unwelcome mail is called spam. While spam is indeed a distraction and nui- 
sance, it also can be dangerous. For example, computer viruses or destructive 
programs are often attached to unsolicited e-mail. Computer viruses and ways 
to protect against them will be discussed in Chapter 5. 

In an attempt to control spam, anti-spam laws have been added to our legal 
system. For example, the CAN-SPAM Act of 2003 requires that every marketing- 

related e-mail provide an opt-out option. When the option is selected, the recip- 
ient’s e-mail address is to be removed 
from future mailing lists. Failure to 
do so results in heavy fines. This ap- 
proach, however, has had minimal tips to help ensure that your inbox is spam-free: 

Are you tired of sorting through an inbox full of spam? Americans re- 

ceive over 200 billion spam e-mails every year. Here are a few simple 

rey i 
Explorations. 

Almost all ISPs and online service 
providers offer e-mail service to 

their customers. But you can get 

this service for free from several 

sources. To learn more about one 

of these free services, visit our site 

at www.computing2010.com and 

enter the keyword freemail. 

impact since over 50 percent of all Choose a complex address. sally_smith@hotmail.com is much more likely to 

get spam than 4it3scog2@hotmail.com. Consider using a more complicated, and 

less personal, user name. 

Keep a low profile. Many spammers collect e-mail addresses from personal 

Web sites, chat rooms, and message boards. Use caution when handing out your 

address and be sure to read the privacy policy of a site before you hand over your 

address. 

3) Don’t ever respond to spam. Once you respond to spam, either in interest or 

to opt out of a list, you have confirmed the address is valid. Valid addresses are 

worth more to spammers, who then sell the addresses to others. 

Use e-mail filter options. Most e-mail programs have a filter option that screens 

incoming e-mail based on a set of preferences you choose. You can set up your 

inbox to accept only mail from certain addresses or to block mail from others. 

Use spam blockers. There are plenty of programs available to help protect 

your inbox. For example, MailWasher provides an effective and free program 

available at www.mailwasher.com. 

To see other tips, visit our Web site at www.computing2010.com and enter the 

keyword tips. 

spam originates from servers outside 

the United States. A more effective 

approach has been the development 
and use of spam blockers. (See Fig- 
ure 2-8.) These programs use a vari- 
ety of different approaches to identify 
and eliminate spam. To learn about 
these approaches, visit our Web site 
at www.computing2010.com and en- 
ter the keyword spam. 

INSTANT MESSAGING 
Instant messaging (IM) allows two 
or more people to contact each other 
via direct, live communication. To 
use instant messaging, you register 

with an instant messaging server and 
then specify a list of friends. Whenever you connect to the Internet, special 
software informs your messaging server that you are online. In response, the 
server will notify you if any of your friends are online. At the same time, it 
notifies your friends that you are online. You can then send messages directly 
back and forth to one another. Most instant messaging programs also include 
video conferencing features, file sharing, and remote assistance. Many busi- 
nesses routinely use these instant messaging features. To see 
how instant messaging works, visit our Web site at www. 
computing2010.com and enter the keyword im. 

The most widely used instant messaging services are AOL's 
Instant Messenger, Microsoft’s MSN Messenger, and Yahoo 

Messenger. One limitation, however, is that many instant 

messaging services do not support communication with other 

services. For example, at the time of this writing, a user 

| Spam Blocker Site 

OnlyMyEmailPersonal www.onlymymail.com 

CA Anti-Spam Plus www.qurb.com 

www.vanquish.com Vanquish vqME 

Figure 2-8 Spam blockers 
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SHARING LARGE FILES 

Do you ever need to share large files with others? Perhaps you have found many 

video and other types of files can be too large to effectively send as an e-mail 

attachment. You could distribute large files on a CD or DVD, or by using an FTP site. 
A simpler alternative is to use an online file-sharing service. Using a file-sharing 

service makes it easy to upload and share files with anyone quickly. 

Create a Custom Address The first step is to choose a custom URL where your files will be 

located and upload your files to that address. To do this using the drop.io file-sharing service: 

GP Visit http://drop.io 

Create a custom address by typing a word in the blank. For example, typing the word computing will create the 

I address http://drop.io/computing for your files. 

@ Click the Add Files button to select files to share. 

@ Optionally, choose a password to protect access to your files. 

e Click the Drop it button to upload your selected files. 

as 
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Go: © http://drop io/ s +| x | tive Search RY — 2 

& 42 |@ dropic: simple Prvatesharing || BR 7 By hx Lp Pagew GToots ©” 

2 Custom address 

drep.io 
Mow Te 

Simple private sharing. Create a new drop 

@ werevourdror: ——_arepioy [computing M) |_J add Files button 
@ Upload Media: Sdd Files 

0 files added, 0 of LOOMB used Upcrade 

Optional password 
(3) Choose your settings: 

Password protect: [ a Optional 

Delete drop \ year from tastvew + You can renew later, 

Others can View Only View &Add @ View, Add & Delete 

[- { {ys tee, 42 4) You agree to the drop,io Privacy Policy & Terms of Use. 
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Sharing Your Address Once your files are uploaded, you can share your custom address with 

anyone you want to have access to your files, just as you would share any other link. For example, 

you might choose to send your address to others using e-mail. 

Tools Message 

i t+. =e 

To: [Steve Willis; Tamara Ramirez; Allison Furlong; Clay Johnson; ) 

(@5] Ce: 

Subject: [Presentation files : 

a» 

Hi everyone, 

Custom address 

inserted in e—mail Here is a link to the video files for the presentation tomorrow. 

http://drop.io/computing 

See you later! 

Dan| 

Updating Your Files You can visit your custom address at any time from a Web browser to add, 

delete, or update files. For example, to add additional files to your custom address: 

Visit your custom 

address in any CFO htp:/aropio/computingyn ~] +4] x |[tiveSearh 
Web browser { we he @ Drop.io computing ea. oP 7 ¥: in ¥ Eh Page * iS Tools ¥ a 

(http://drop.io/your- pc ——— — : 

address) F r 

a | 4 

) Click the Files link. : drep.io / computing : | 

Click the Add Files Add: Fes fLinks (Notes 
; button to select : 

additional files to share. HTML uploader IE] 

Add Files | ae 

2 files added, 0.7 of 1OOMB used Upgrade. | ; 

| 
rh 
| 

a Documents | te 
ot Lae 

P report 2 
report.pdf - 308 KB @ 

tSave Send QComments {Delete | 

P slides a 
slides.ppt - 431 KB | 

tSave Send QComments {Delete = 
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File sharing services are continually changing and some of the specifics presented in this Making 

IT Work for You may have changed. To learn about other ways to make information technology work 

for you, visit our Web site at www.computing2010.com and enter the keyword IW. 37 



registered with AOL cannot use AOLs Instant Messenger software to communi- 

cate with a user registered with Yahoo Messenger. Recently, however, some soft- 
ware companies have started providing universal instant messenger 

programs that overcome this limitation. For example, Gain, Odigo, and Trillian 
provide instant messaging services that do support communication with other 
services. 

SOCIAL NETWORKING 

One of the fastest-growing uses of the Internet is social networking, or con- 

necting individuals to one another. Three basic categories of social networking 
sites are reuniting, friend-of-a-friend, and common interest. 

e Reuniting sites are designed to connect people who have known one an- 

other but have lost touch; for example, an old high school friend that you 
have not seen for several years. You join a social network by connecting to a 
reuniting site and providing profile information such as your age, gender, 
name of high school, and so forth. This information is added to the reuniting 
site’s member database. Members are able to search the database to locate in- 
dividuals. Many of the sites will even notify you whenever a new individual 
joins that matches some parts of your profile (such as high school class). Two 
of the best-know reuniting sites are Classmates Online and Facebook. 

e Friend-of-a-friend sites are designed to bring together two people who do 
not know one another but share a common friend. The theory is that, if you 

share a common friend, then it is likely that you would become friends. For 
example, a network could be started by one of your acquaintances by pro- 
viding profile information on him- or herself and a list of friends. You could 
visit your acquaintance’s site to connect to a friend(s) of your acquaintance. 
You could even join the list of friends provided at the site. Two well-known 
friend-of-a-friend sites are Friendster and MySpace. (See Figure 2-9.) 

e Common interest sites bring together individuals that share common in- 
terests or hobbies. You select a networking site based on a particular inter- 
est. For example, if you wanted to share images, you might join Flickr. If 
you are looking for business contacts, you might join LinkedIn. If you 
wanted to locate or create a special interest group, you might join Meetup. 

Before providing any information to a social networking site or to any indi- 
vidual, consider carefully what you are disclosing. Do not provide inappropriate 
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or overly personal information. For a 
| Site Description 

list of some popular social networking Oe eae : 

sites, see Figure 2-10. Classmates.com Reuniting, primarily for school, work, military 

Facebook.com Reuniting, primarily for college and high school students | BLOGS AND WIKIS NUE! ela 
Pedon..to social networking Flickr.com Common interest, image sharing \ 

sites, there are other types of sites | Friendster.com Friend-of-a-friend, general 
that help ordinary people communi- Woe meee it ere 6 : 
Papeacross the Web. ySpace.com riend-of-a-friend, general 

Twitter.com Friend-of-a-friend, general 
e Many individuals create personal 

blogs, to keep in touch with , : 

friends and family, Blog postings 
are timestamped and arranged 
with the newest item first. Often, readers of these sites are allowed to com- 

ment. Some blogs are like online diaries with personal information; others 

focus on information about a hobby or theme, such as knitting, electronic 
devices, or good books. Although most are written by individual bloggers, 
there are also group blogs with multiple contributors. Some businesses 
and newspapers also have started blogging as a quick publishing method. 
Several sites provide tools to create blogs. Two of the most widely used are 
Blogger and WordPress. (See Figure 2-11.) 

e A wiki is a Web site specially designed to allow visitors to fill in missing in- 
formation or correct inaccuracies. “Wiki” comes from the Hawaiian word 
for fast, which describes the simplicity of editing and publishing through 
wiki software. Wikis support collaborative writing in which there isn’t 
a single expert author, but rather a community of interested people that 
builds knowledge over time. Perhaps the most famous example is 
Wikipedia, an online encyclopedia, written and edited by anyone who 
wants to contribute, that has millions of entries in over 20 languages. 
(See Figure 2-12.) 

Figure 2-10 Social networking sites 

Creating blogs and wikis are examples of Web authoring. We will discuss 
Web authoring software in detail in Chapter 4. To learn more about creating 
your own personal Web site, visit us at www.computing2010.com and enter 
the keyword blog. 
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CONCEPT CHECK 
Define e-mail. What are the three basic elements of a typical e-mail message? 

What is instant messaging? How is it different from e-mail? 

What is social networking? Discuss the three basic categories. 

Describe the difference between a blog and a wiki. What are some examples of each? — 

SEARCH TOOLS 

he Web can be an incredible resource, providing information on nearly 
any topic imaginable. Are you planning a trip? Writing an economics pa- 

per? Looking for a movie review? Trying to locate a long-lost friend? Infor- 
mation sources related to these questions, and much, much more, are 

available on the Web. 
With over 20 billion pages and more 

being added daily, the Web is a massive 
collection of interrelated pages. With 
so much available information, locat- 

Start with the right approach. For general information, use a direct search. ing the precise information you need 

T Pp S Are you going to use a search tool to locate some information? 

: Here are a few tips that might help. 

For specific information, use a keyword search. can be difficult. Fortunately, a number 

Be as precise as possible. Use specific keywords that relate directly to the of organizations called search serv- 

topic. ices operate Web sites that can help 

Use multiple words. Use quotation marks to identify key phrases. you locate the information you need. 
They maintain huge databases relating 
to information provided on the Web 
and the Internet. The information 
stored at these databases includes ad- 

Keep moving. Look only at the first page of search results. If necessary, tryan- | dresses, content descriptions or classi- 
other search using different keywords. fications, and keywords appearing on 

To see other tips, visit our Web site at www.computing2010.com and enter the Web pages and other Internet informa- 

keyword tips. tional resources. Special programs 

Use Boolean operators. Typically, these include words such as “and,” “not,” 

and “or.” 

Check your spelling. Misspelling is one of the most common problems. 



called spiders continually look for new information and update the search services’ 
databases. Additionally, search services provide special programs called search 
engines that you can use to locate specific information on the Web. 

SEARCH ENGINES 

Search engines are specialized programs that assist you in locating informa- 
tion on the Web and the Internet. To find information, you go to a search ser- 
vice’s Web site and use its search engine. For example, see Figure 2-13 for 
Yahoo's search engine. This search engine, like most others, provides two dif- 
ferent search approaches. 

* Keyword search: In a keyword search, you enter a keyword or phrase re- 
flecting the information you want. The search engine compares your entry 

against its database and returns a list of hits, or sites that contain the key- 
words. Each hit includes a hyperlink to the referenced Web page (or other 
resource) along with a brief discussion of the information contained at 
that location. Many searches result in a large number of hits. For example, 
if you were to enter the keyword travel, you would get thousands of hits. 
Search engines order the hits according to those sites that most likely con- 
tain the information requested and present the list to you in that order, 
usually in groups of 10. 

¢ Directory search: Most search engines also provide a directory or list of 
categories or topics such as Autos, Finance, and Games. In a directory 

search, you select a category or topic that fits the information that you 
want. Another list of subtopics related to the topic you selected appears. You 
select the subtopic that best relates to your topic and another subtopic list 
appears. You continue to narrow your search in this manner until a list of 
Web sites appears. This list corresponds to the hit list previously discussed. 

Directory search _ Keyword search 
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Figure 2-13 Yahoo's search engine provides 

keyword and directory search 
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| Search Service 

AOL Search search.aol.com 

www.ask.com 

www.google.com 

search.msn.com 

www.yahoo.com 

Figure 2-14 Search engines 

Metasearch Service Site 

Dogpile www.dogpile.com 

As a rule, if you are searching for general information, use the direc- 

tory search approach. For example, to find general information about 
rock music, use a directory search beginning with the category Music 
and then select the subtopic Rock. If you are searching for specific in- 

formation, use the keyword approach. For example, if you were look- 
ing for a specific music file, you would use a keyword search that 
includes the album title and/or the artist’s name. 

A recent study by the NEC Research Institute found that any one 
search engine includes only a fraction of the informational sources on 
the Web. Therefore, it is highly recommended that you use more than 
one search engine when researching important topics. See Figure 2-14 

for a list of some of the most widely used search engines. Or you could 
use a special type of search engine called a metasearch engine. 

METASEARCH ENGINES 

One way to research a topic is to visit the Web sites for 
several individual search engines. At each site, you would 
enter the search instructions, wait for the hits to appear, 
review the list, and visit selected sites. This process can be 

quite time-consuming and duplicate responses from dif- 

Ixquick www.ixquick.com _ ferent search engines are inevitable. Metasearch engines 

MetaCrawler www.metacrawler.com 
offer an alternative. 

Metasearch engines are programs that automatically 
Search www.search.com _ submit your search request to several search engines si- 

www.clusty.com 

Figure 2-15 Metasearch sites 

multaneously. The metasearch engine receives the results, 
eliminates duplicates, orders the hits, and then provides 

the edited list to you. See Figure 2-15 for a list of several 
metasearch engines available on the Web. One of the best 
known is Dogpile; see Figure 2-16. 

All the best search engines piled inte one. 
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tropical storm watch Download Desktop Arfie 
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Figure 2-16 Dogpile metasearch 
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SPECIALIZED SEARCH ENGINES 
Specialized search engines focus on subject-specific Web 
sites. Specialized sites can potentially save you time by narrow- 
ing your search. For a list of just a few selected specialized 
search engines, see Figure 2-17. For example, let’s say you are 
researching a paper about the fashion industry. You could be- 
gin with a general search engine like Yahoo! Or you could go to 
a search engine that specializes specifically in fashion, such as 
infomat.com. 

| Environment www.eco-web.com 

| Fashion www.infomat.com 

‘| History www.historynet.com 

| Law www.lawcrawler.com 

| Medicine www.medsite.com 

CONTENT EVALUATION Figure 2-17 Select specialized 
i search engines 

Search engines are excellent tools to locate information on the Web. Be care- 
ful, however, how you use the information you find. Unlike most published 
material found in newspapers, journals, and textbooks, not all the information 
you find on the Web has been subjected to strict guidelines to ensure accu- 
racy. In fact, anyone can publish content on the Web. Many sites, such as 
Wikipedia.com, allow anyone to post new material, sometimes anonymously 
and without critical evaluation. To learn how you can publish on the Web, visit 
our Web site at www.computing2010.com and enter the keyword blog. 

To evaluate the accuracy of information you find on the Web, consider the 

following: 

e Authority. Is the author an expert in the subject area? Is the site an official 
site for the information presented, or is the site an individual's personal 
Web site? 

e Accuracy. Has the information been critically reviewed for correctness 
prior to posting on the Web? Does the Web site provide a method to report 
inaccurate information to the author? 

e Objectivity. Is the information factually reported or does the author have 
a bias? Does the author appear to have a personal agenda aimed at con- 
vincing or changing the reader’s opinion? 

e Currency. Is the information up to date? Does the site specify the date 
when the site was updated? 

CONCEPT CHECK 
p What are search services, search engines, and spiders? 

_p What is the difference between a keyword and a directory search? 

pb Compare search, metasearch, specialized search engines. 

p What are the four considerations for evaluating Web site content? 

\ ELECTRONIC COMMERCE 

lectronic commerce, also known as e-commerce, is the buying and selling of 
goods over the Internet. Have you ever bought anything over the Internet? If 

you have not, there is a very good chance that you will within the next year or two. 
Shopping on the Internet is growing rapidly and there seems to be no end in sight. 

The underlying reason for the rapid growth in e-commerce is that it pro- 
vides incentives for both buyers and sellers. From the buyer's perspective, 
goods and services can be purchased at any time of day or night. Traditional 
commerce is typically limited to standard business hours when the seller is 
open. Additionally, buyers no longer have to physically travel to the seller's 
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location. For example, busy parents with small children do not need to coordi- 
nate their separate schedules or to arrange for a baby sitter whenever they 
want to visit the mall. From the seller's perspective, the costs associated with 
owning and operating a retail outlet can be eliminated. For example, a music 
store can operate entirely on the Web without an actual physical store and 
without a large sales staff. Another advantage is reduced inventory. Traditional 

stores maintain an inventory of goods in their stores and periodically replen- 

ish this inventory from warehouses. With e-commerce, there is no in-store 
inventory and products are shipped directly from warehouses. 

While there are numerous advantages to e-commerce, there are disadvan- 
tages as well. Some of these disadvantages include the inability to provide im- 
mediate delivery of goods, the inability to “try on” prospective purchases, and 
questions relating to the security of online payments. Although these issues are 
being addressed, very few observers suggest that e-commerce will replace 
bricks-and-mortar businesses entirely. It is clear that both will coexist and that 
e-commerce will continue to grow. 

Just like any other type of commerce, electronic commerce involves two 
parties: businesses and consumers. There are three basic types of electronic 
commerce: 

¢ Business-to-consumer (B2C) involves the sale of a product or service to 
the general public or end users. Oftentimes this arrangement eliminates the 
wholesaler by allowing manufacturers to sell directly to customers. Other 
times, existing retail stores use B2C e-commerce to create a presence on the 

Web as another way to reach 

Have you ever bought anything online? If not, it’s likely that in the customers. 
future you will join the millions that have. Here are a few suggestions e Consumer-to-consumer (C2C) 

on how to shop online: involves individuals selling to 
1) Consult product review sites. To get evaluations or opinions on products, individuals. This often takes the 

visit one of the many review sites on the Web such as www.consumersearch.com form of an electronic version of 

and www.epinions.com. the classified ads or an auction. 

Use a shopping bot. Once you have selected a specific product, enlist a shop- e Business-to-business (B2B) 

ping bot or automated shopping assistants to compare prices. Two well-known involves the sale of a product 
shopping bots are located at www.mysimon.com and www.pricegrabber.com. or service from one business to 

Consult vendor review sites. Of course, price is not everything. Before plac-_ another. This is typically a 

ing an order with a vendor, check their reputation by visiting vendor review sites manufacturer-supplier relation- 
such as www.resellerratings.com and www.bizrate.com. ship. For example, a furniture 

To see other tips, visit our Web site at www.computing2010.com and enter the manufacturer requires raw mate- 

keyword tips. rials such as wood, paint, and 
varnish. 

BUSINESS-TO-CONSUMER E-COMMERCE 
The fastest-growing type of e-commerce is business-to-consumer. It is used by 
large corporations, small corporations, and start-up businesses. Whether large 
or small, nearly every existing corporation in the United States provides some 
type of B2C support as another means to connect to customers. Because exten- 

sive investments are not required to create traditional retail outlets and to 
maintain large marketing and sales staffs, e-commerce allows start-up compa- 

nies to compete with larger established firms. 
The three most widely used B2C applications are for online banking, finan- 

cial trading, and shopping. 

¢ Online banking is becoming a standard feature of banking institutions. 
Customers are able to go online with a standard browser to perform many 



banking operations. These online opera- 
tions include accessing account infor- 
mation, balancing check books, 

transferring funds, paying bills, and altace IES 
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¢ Online stock trading allows investors to 
research, buy, and sell stocks and bonds 

over the Internet. While e-trading is more 
convenient than using a traditional full- 
service broker, the greatest advantage is 

cost. 

¢ Online shopping includes the buying and 
selling of a wide range of consumer goods 
over the Internet. (See Figure 2-18.) There 

are thousands of e-commerce applications 
in this area. Fortunately, there are numer- 
ous Web sites that provide support for 
consumers looking to compare products Figure 2-18 Online shopping 
and to locate bargains. (See Figure 2-19.) 
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CONSUMER-TO-CONSUMER E-COMMERCE 
A recent trend in C2C e-commerce is the growing popularity of Web auctions. 
Web auctions are similar to traditional auctions except that buyers and sellers 
seldom, if ever, meet face-to-face. Sellers post descriptions of products at a 

Web site and buyers submit bids electronically. Like traditional auctions, 
sometimes the bidding becomes highly competitive and enthusiastic. There 
are two basic types of Web auction sites: 

e Auction house sites sell a wide range of merchandise directly to bidders. 
The auction house owner presents merchandise that is 

typically from a company’s surplus stock. These sites 
operate like a traditional auction, and bargain prices are 
not uncommon. Auction house sites are generally consid- 
ered safe places to shop. 

¢ Person-to-person auction sites operate more like flea 
markets. The owner of the site provides a forum for 
numerous buyers and sellers to gather. While the owners 
of these sites typically facilitate the bidding process, they Figure 2-19 Consumer support 

are not involved in completing transactions or in verifying the authenticity 
of the goods sold. (See Figure 2-20.) As with purchases at a flea market, 
buyers and sellers need to be cautious. 

ATU To) oe) gg Site 

Finding coupons www.ebates.com 

For a list of the most popular Web auction sites, see Figure 2-21. 

SECURITY 
The single greatest challenge for e-commerce is the development of fast, 
secure, and reliable payment methods for purchased goods. The three basic 
payment options are check, credit card, and digital cash. 

© Checks are the most traditional. Unfortunately, check purchases require 
the longest time to complete. After selecting an item, the buyer sends a 
check through the mail. Upon receipt of the check, the seller verifies that 
the check is good. If it is good, then the purchased item is sent out. 
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e Credit card purchases are faster and more 
convenient than check purchases. Credit 
card fraud, however, is a major concern 

for both buyers and sellers. Criminals 
known as carders specialize in stealing, 
trading, and using stolen credit cards 
over the Internet. We will discuss this and 
other privacy and security issues related 
to the Internet in Chapter 10. 

° Digital cash is the Internet's equivalent 
to traditional cash. Buyers purchase digi- 
tal cash from a third party (a bank that 
specializes in electronic currency) and 
use it (see Figure 2-22) to purchase 
goods. Sellers convert the digital cash to 
traditional currency through the third 
party. Although not as convenient as 
credit card purchases, digital cash is 
more secure. For a list of digital cash 
providers, see Figure 2-23. 
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Figure 2-20 Person-to-person 

Web auction site 
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eBay www.ebay.com 

Overstock auctions.overstock.com 

Figure 2-21 Auction sites 
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Figure 2-23 Digital cash providers 

CONCEPT CHECK 

> What is electronic commerce? 

p> What are the three basic types of e-commerce? 

p> What are the three basic options for electronic payment? 
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capabilities similar to Microsoft's Word, aetna a S| 

Excel, and PowerPoint. (See Figure 2-24.) Figure 2-24 Web-based service (Google Apps) 
Another type of Web-based application typ- 

ically runs on your desktop like a traditional oO, 
application program. To use one of these, you connect to the Web site of an appli- 
cation service provider (aps), copy the application program to your computer 
system’s memory, and then run the application. Unlike Web-based services, access 
is typically not free and the applications are more specialized. To see how 
application service providers work, visit our Web site at www.computing2010.com 
and enter the keyword asp. 

FTP 
File transfer protocol (FTP) and Secure 
FTP (SFTP) are Internet standards for trans- 

ferring files. Using FTP software, you can 
copy files to your computer from specially 
configured FTP servers. This is called down- 
loading. You also can use FTP to copy files 
from your computer to another computer on 
the Internet. This is called uploading. 

PLUG-INS 
Plug-ins are programs that are automatically 
started and operate as a part of your browser. 
Many Web sites require you to have one or 

more plug-ins to fully experience their content. 
Some widely used plug-ins include 

y 

Se Be) Apple- Movie Trailers - Terminator Satvation 

Ra ee 

Figure 2-25 QuickTime movie 
¢ Acrobat Reader from Adobe—for viewing and printing a variety of stan- 

at Apple.com 
dard forms and other documents saved in a special format called PDF. 

¢ Windows Media Player from Microsoft—for playing audio files, video files, 

and much more. 

* QuickTime from Apple—for playing audio and video files. (See Figure 2-25.) 
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® RealPlayer from RealNetworks—for playing audio and video 
files. 

e Shockwave from Adobe—for playing Web-based games and 
viewing concerts and dynamic animations. 

Source 

Acrobat Reader www.adobe.com 

Media Player www.microsoft.com 

QuickTime wwwapple.com Some of these utilities are included in many of today’s browsers 

— na—cceeerernatnrae a and operating systems. Others must be installed before they can 
RealPlayer — -www.service.real.com be used by your browser. To learn more about plug-ins and how 

to download them, visit some of the sites listed in Figure 2-26. 
Shockwave www.adobe.com 

Figure 2-26 Plug-in sites 

FILTERS 

Filters block access to selected sites. The Internet is an interesting and multifac- 
eted arena. But one of those facets is a dark and seamy one. Parents, in particu- 
lar, are concerned about children roaming unrestricted across the Internet. (See 

Figure 2-27.) Filter programs allow parents as well as organizations to block out 
selected sites and set time limits. (See Figure 2-28.) Additionally, these programs 
can monitor use and generate reports detailing the total time spent on the Inter- 
net and the time spent at individual Web sites, chat groups, and newsgroups. For 
a list of some of the best-known filters, see Figure 2-29. 
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Figure 2-28 Net Nanny is a Web filter 

Filter Site 

On the Web Cyb trol www.cyberpatrol.com 
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Some privacy groups object to the wywwicybers|ttencom 

use of Web filtering programs on 

the grounds that they accidentally 

censor valuable Web content. To 

learn more about this issue, visit our 

Web site at www.computing2010. 

com and enter the keyword filter. 

www.softforyou.com 

www.netnanny.com 

Safe Eyes Platinum www.safeeyes.com 

Figure 2-29 Filters 
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An Internet security suite is a collection of 
utility programs designed to maintain your 

security and privacy while you are on the 
Web. These programs control spam, protect 
against computer viruses, provide filters, and 
much more. You could buy each program 
separately; however, the cost of the suite is 
typically much less. Two of the best-known 
Internet security suites are McAfee’s Internet 

Security and Symantec’s Norton Internet | > 
Security. (See Figure 2-30.) i saster Reco heaton tate 08 0a ee 
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Figure 2-30 Symantec’s Norton Internet Security 

Careers in IT 

Webmasters develop and maintain Web sites and re- 

sources. (See Figure 2-31.) The job may include backup of 

the company Web site, updating resources, or develop- 

ment of new resources. Webmasters are often involved in 

the design and development of the Web site. Some Web- 

masters monitor traffic on the site and take steps to en- 

courage users to visit the site. Webmasters also may work 

with marketing personnel to increase site traffic and may 

be involved in development of Web promotions. 

Employers look for candidates with a bachelor’s degree 

in computer science or information systems and knowl- 

edge of common programming languages and Web devel- 

opment software. Knowledge of HTML is considered 

essential. Those with experience using Web authoring 

software and programs like Adobe Illustrator and Adobe 

Flash are often preferred. Good communication and or- 

ganizational skills are vital in this position. 
Webmasters can expect to earn an annual salary of 

$49,500 to $82,500. This position is relatively new in 

many corporations and tends to have fluid responsibil- 

ities. With technological advances and increasing cor- 

porate emphasis on a Web presence, experience in this 

field could lead to managerial opportunities. To learn 
about other careers in IT, visit us at www.computing 

2010.com and enter the keyword careers. Figure 2-31 Webmaster 

The Internet, the Web, and Electronic Commerce 



A Look fo the Future 
Web-Accessible Refrigerators Will Automatically 
Restock Themselves 

What if you could virtually tour your home from any- 

where using the Web? What if your refrigerator knew 

what it contained and could create a grocery list to re- 

stock itself? What if you could remotely check to see if 

you left your wallet on the bedside table or make. sure 

you remembered to turn the oven off? In the future, 

this will almost certainly be the case, as every aspect of 

the modern home becomes Web accessible. 

Web-accessible home appliances are not a new 

idea. Several companies offer kitchen appliances that 

connect to the Internet. At present these appliances 

are passive, meaning that they do not have any 

knowledge of what food items they contain and are 

therefore not able to actively act to restock. In the 

future, however, appliances will be much more active. 

Refrigerators could know what food they contain 

and what food is needed to be fully stocked and au- 

tomatically will place orders over the Internet to re- 

stock missing items. Also, every appliance in your 

home might have its own Web page. Through such a 

Web page, you will be able to actively interact and 

control these appliances. 

The home of the future will include more than just 

smart appliances. Internet cameras, high-speed Internet, 

and wireless technologies are converging to offer an in- 

expensive way to virtually visit your home from any- 

where with Internet access. You will be able to follow 

pets to make sure they stay off the couch or search for 

a missing wallet you may have left on the nightstand. 

Coupled with Internet appliances, you could review 
your pantry using Internet cameras and your refrigera- 

tor’s Web site to create a grocery list. You could have 

this list e-mailed to your grocery store and then pick 

up the groceries on the way home. 

“50 CHAPTER 2 

Could there be a downside to all this? Currently, 

many people’s computers are infested with Internet 

viruses and spyware. What could happen if these mali- 

cious programs infested your home’s appliances? 

Would it be possible that your every move in your own 

home could be broadcast to others over the Internet? 
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Internet 
Launched in 1969 with ARPANET, the Internet 

consists of the actual physical network made 
up of wires, cables, and satellites. Being con- 

nected to this network is often described as be- 

ing online. 

Web 
Introduced in 1991 at CERN, the Web provides a 
multimedia interface to Internet resources. 

Common Uses 
The most common uses of the Internet and Web 

include 

¢ Communication—the most popular Internet 
activity. 

e¢ Shopping—one of the fastest-growing Inter- 

net activities. 

e Searching—access libraries and local, na- 
tional, and international news. 

e Entertainment—music, movies, magazines, 

and computer games. 

e Education—e-learning or taking online 
courses. 

The Internet, the Web, and Electronic Commerce 
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Once connected to the Internet, your computer 

seemingly becomes an extension of a giant com- 

puter that branches all over the world. 

Providers 
Internet service providers are connected to the 
Internet. The most widely used ISPs are na- 
tional and wireless. 

Connection technologies include DSL, cable, 

and wireless modems. 

Browsers 
Browsers access the Web allowing you to surf or 

explore. Some related terms are 

¢ URLs—locations or addresses to Web re- 
sources; two parts are protocol and domain 

name; top-level domain (TLD) identifies 

type of organization. 

e HTML—commands to display Web pages; 
hyperlinks (links) are connections. 

¢ JavaScript—a scripting language that 

adds basic interactivity and form checking to 
Web pages. 

e¢ Applets—special programs linked to Web 
pages; typically written in Java. 



To be a competent end user, you need to be aware of resources available on the 

Internet and Web, to be able to access these resources, to effectively communi- 

cate electronically, to efficiently locate information, to understand electronic 
commerce, and to use Web utilities. 
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E-mail 
E-mail (electronic mail) is the transmission of 

electronic messages. Basic elements: header (in- 
cluding addresses, subject, and attachments), 

message, and signature. Spam is unwanted and 
unsolicited e-mail that may include a computer 
virus. Spam blockers are programs that identify 
and eliminate spam. 

instant Messaging 
Instant messaging (IM) supports live communi- 
cation with friends. Universal instant messen- 
gers supports communication with other services. 

Social Networking 
Social networks connect individuals to one an- 

other. Three types are 

¢ Reuniting sites connect people who have 

lost touch with one another. 

¢ Friend-of-a-friend sites bring together two 
people who share a common friend. 

¢ Common interest sites connect individuals 

who share common interests or hobbies. 

Blogs and Wikis 
A Web log or blog is an online journal with 
chronological postings. A wiki is a Web site that 
allows people to edit or contribute to it by di- 
rectly editing the pages. 
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Search services maintain huge databases relat- 
ing to Web site content. Spiders are programs 

that update these databases. 

Search Engines 
Search engines locate information on the Web. 
Two approaches are keyword search (enter key- 
word, and it returns a list of hits; good for locat- 

ing specific information) and directory search 
(select from a list of topics; good for locating 
general information). 

Metasearch Engines 
Metasearch engines submit to several search. 
engines simultaneously. Duplicate sites are elim- 
inated, hits are ordered, and composite hits are 

presented. 

Specialized Search.Engines 
Specialized search engines focus on subject- 
specific Web sites. 

Content Evaluation 
Consider the following criteria to evaluate the ac- 
curacy of information on the Web: authority, 
accuracy, objectivity, and currency. 
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Electronic commerce, or e-commerce, is the 

buying and selling of goods over the Internet. 
Three basic types of e-commerce are business- 
to-consumer business-to-business, and con- 

sumer-to-consumer. 

Business-to-Consumer E-Commerce 
Most widely used business-to-consumer (B2C) 

applications are online banking, online stock 
trading, and online shopping. 

Consumer-to-Consumer E-Commerce 
Web auctions are a growing consumer-to- 

consumer (C2C) application. Two basic types 
are auction house sites and person-to-person 

auction sites. 

Security 
Security is the greatest challenge for online 
banking, online stock trading, and online shop- 
ping. Three basic payment options are check, 
credit card, and digital cash. Buyers purchase 
digital cash from a third party and use it to pur- 
chase goods. Seller accepts digital cash and con- 
vert to traditional currency through the third 

party. 

Coy cer-Talh-14 (ey a] 

www.ecash.com 

checkout.google.com 

www.internetcash.com 

www.paypal.com 
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Web utilities are specialized utility programs 
that make using the Internet and the Web easier 
and safer. 

Web-Based Applications 
Web-based applications free users from owning 
and storing applications. The programs are ac- 

cessed from a Web site. Web-based services 
typically provide free access. Applications serv- 
ice providers (asp) typically are not free and 
provide access to more specialized programs. 

FTP 
FTP (file transfer protocol) is an Internet stan- 

dard for transferring files. Downloading is the 
process of receiving a file from another com- 

puter. Uploading is the process of sending a file 
to another computer. 

Plug-ins 
Plug-ins are automatically loaded and operate as 
part of a browser. Many Web sites require spe- 
cific plug-ins to fully experience their content. 
Some plug-ins are included in many of today’s 
browsers; others must be installed. 

Filters 
Filters are used by parents and organizations to 
block certain sites and to monitor use of the In- 

ternet and the Web. 

Internet Security Suite 
An Internet security suite is a collection of util- 

ity programs designed to protect your privacy 

and security on the Internet. 

Webmasters develop and maintain Web sites 
and Web resources. Bachelor's degree in com- 
puter science or information systems and knowl- 
edge of common programming languages and 
Web development software required. Salary 
range $49,500 to $82,500. 
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address (32, 34) 

Advanced Research Project Agency 
Network (ARPANET) (30) 

applets (33) 
application service provider (asp) (47) 

attachment (35) 

auction house site (45) 

blog (39) 
browser (31) 

business-to-business (B2B) (44) 

business-to-consumer (B2C) (44) 

cable (31) 

carder (46) 

Center for European Nuclear 
Research (CERN) (30) 

common interest site (38) 

computer virus (35) 

consumer-to-consumer (C2C) (44) 

dial-up (31) 

digital cash (46) 
directory search (41) 

domain name (32) 

downloading (47) 

DSL. GY 

e-commerce (43) 

e-learning (31) 

electronic commerce (43) 

electronic mail (34) 

e-mail (34) 

file transfer protocol (FTP) (47) 

filter (48) 

friend (35) 

friend-of-a-friend network (52) 

header (34) 

hit (41) 

hyperlink (32) 
Hypertext Markup Language (HTML) (32) 
instant messaging (IM) (35) 
Internet (30) 

Internet security suite (49) 

Internet service provider (ISP) (31) 

Javan 353) 

JavaScript (33) 

keyword search (41) 

link (32) 

location (32) 

message (35) 
metasearch engine (42) 

national service provider (31) 

online (30) 

online banking (44) 

online shopping (45) 
online stock trading (45) 
person-to-person auction site (45) 

plug-in (47) 

protocol (32) 

reuniting site (38) 

searchengine (41) 

search service (40) 

secure file transfer protocol (SFTP) (47) 

signature (35) 

social networking (38) 

spam (35) 

spam blocker (35) 

specialized search engine (43) 

spider (41) 
subject (34) 
Siri.) 

top-level domain (TLD) (32) 

uniform resource locator (URL) (32) 

universal instant messenger (38) 

uploading (47) 
Web (30) 

Web auction (45) 

Web-based application (47) 
Web-based services (47) 

Web log (39) 

Webmaster (49) 

Web page (32) 
Web utility (47) 

wiki (39) 
wireless modem (31) 

wireless service provider (31) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms2. 
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. s 

4 Circle the letter or fill in the correct answer. ; 

1. The Internet was launched in 1969 when the United States funded a project that 

developed a national computer network called ae 

a. Web c. CERN dd 
b. ISP d. ARPANET 

2. —___is the most popular Internet activity. 

a. communication c. searching 

b. shopping d. entertainment 

3. A(n) ________ program provides access to Web resources. 

a. Web c. browser 

b. ISP a. URL 

4. Rules for exchanging data between computers are called 

a. programs c. protocols 

b. procedures d. hyperlinks 

5. The last part of the domain name following the dot (.) is the top- _________ domain. 

a. level c. locator 

b. link d. language 

6. Many individuals create their own personal sites called Web logs, or 

a. social networks c. wikis 

b. blogs d. search engines 

7. Unwanted and unsolicited e-mails are called 

a. spam c. flame 

b. junk d. lurk 

8. Programs that automatically submit your search request to several search engines 

simultaneously are called 

a. metasearch engines c. spiders 

b. inclusive search engines d. hits 

9, ____—————_—cash is the Internet’s equivalent to traditional cash. 

a. Universal c. Premium 

b. Web d. Digital 

10. These programs allow parents as well as organizations to block out selected sites and 
1 set time limits on Internet access. 

a. plug-ins c. FIP 

b. filters d. DSL 

For an interactive multiple-choice practice test, visit our Web site at www.computing2010.com 

and enter the keyword multiple2. 

The Internet, the Web, and Electronic Commerce 
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comp u tingag y 

. @ Match each numbered item with the most closely related lettered item. Write your answers in 

the spaces provided. 

4) 

a. carders 1. Addresses of Web resources. 

b. wikis 2. Part of an e-mail message that includes the subject, 
GRECO ECE address, and attachments. 

dietieader 3. Program that starts and operates as part of a 
: browser. 

oe 4. The list of sites th in the keywords of a keyword : , e list of sites that contain the keywords of a keywor 
f. metasearch engine ee 7 

; Searehs. 2 

8: pie te 5. Program that automatically submits a search request to 
h. reuniting several search engines simultaneously. 

i. URLs 6. Buying and selling goods over the Internet. 

j. Web auction 7. Type of social networking site that reconnects people 
who have lost touch with one another. 

8. Similar to a traditional auction, but buyers and sellers 

typically interact only on the Web. —___ 

9. Criminals that specialize in stealing, trading, and using 
stolen credit cards over the Internet. 

10. Sites that allow visitors to easily contribute or correct 
content. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching2. 

On a separate sheet of paper, respond to each question or statement. 

1. Discuss the uses of the Internet. Which activities have you participated in? Which one 
do you think is the most popular? 

2. Explain the differences between the two most common types of providers. 

= What are the basic elements of an e-mail message? 

4. What is social networking? Describe the three basic categories of social 
networking sites. 

5. Describe the different types of search engines. Give an example of the type of search 
each engine is best for. 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter's Making IT Work for You feature. 

Sharing Large Files 

Do you ever need to share large files with others? Perhaps you have found that many video and 

other types of files can be too large to effectively send as an e-mail attachment. To learn how to 

share large files, review Making IT Work for You: Sharing Large Files on pages 36 and 37. Then 

complete the following: (a) Describe how the drop.io file-sharing service works. (b) What is a cus- 

tom address and how is it used? (c) Describe how and why you might use a file-sharing service. 

Online Shopping 
Connect to our Web site at www.computing2010.com and enter the keyword shopping to link to 

a popular shopping site. Once there, try shopping for one or two products, and answer the fol- 

lowing questions: (a) What product(s) did you shop for? Could you find the product(s) at the site? 

If not, then search for another product that you can locate at the site. (b) Describe your experi- 

ence. Was the site easy to use? Did you find it easy to locate the product(s)? What are the pros 

and cons of shopping online versus at a traditional store? 

Web Auctions 

Connect to our Web site at www.computing2010.com and enter the keyword auction to link to a 

popular online auction. Once there, read about how the auction works and check out a few of the 

items up for bid. Answer the following questions: (a) What are the advantages of using a Web 

auction to purchase items? What are the disadvantages? (b) What are the advantages and disad- 

vantages to selling an item on an online auction, as opposed to a traditional method (such as a 

classified ad in the newspaper)? (c) Have you ever bought or sold an item at an online auction? 

If you have, describe what you bought and how you bought it. If you have not, do you think 

that you will in the near future? Why or why not? 

he Internet, the Web, and Electronic Commerce 
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: EXPANDING YOUR KNOWLEDGE 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Spam Filters Work 

Spam is an ongoing problem for e-mail users everywhere. Spam is cheap, easy to send, and diffi- 

cult to track, so the problem is unlikely to disappear soon. Fortunately, spam-blocking software is 

available. To learn “How Spam Filters Work,” visit our Web site at www.computing2010.com and 

enter the keyword spam. Then answer the following questions: (a) Briefly describe an advantage 

and a disadvantage to using each of the three types of filters to stop spam. (b) Choose one of the 

filters and draw a diagram depicting a spam e-mail going through this filter. Be sure to label each 

step. (c) Modify the diagram to show an e-mail from a friend. 

How Instant Messaging Works 

One of the fastest-growing applications on the Internet is instant messaging. This extension to 

e-mail provides a way for friends and colleagues to communicate and share information from 

almost anywhere in the world. To learn “How Instant Messaging Works,” visit our Web site at 

www.computing2010.com and enter the keyword im. Then answer the following: 

As described in Step 4: Communicate, Linda, Steve, and Chris agree to meet for a movie. Then 

Chris tells them that he has to leave for school and disconnects. Linda and Steve continue 

talking, with Linda asking Steve, “Have you seen any good movies lately?” On a single page of 

paper, create a drawing based on the animation that describes these events beginning with Step 

5 when Chris says, “Bye for now—] have to leave for school.” 

Domain Registration 

Individuals and businesses do not own domain names. Instead, names such as “yahoo.com” are regis- 

tered with a domain name registrar for an annual fee. Conduct a Web search to locate a domain name 

registrar site. Review the process for registering a domain name and address the following questions: 

(a) List the steps involved in registering a domain name. (b) What is the cost for registering a domain 

name? (c) How long can a domain name be registered for? 

CHAPTER 2 | 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Free Speech Online 

Some feel that there is too much objectionable material allowed on the Internet, whereas others 

3 computing 207, 

argue that the Internet should be completely uncensored. Consider these two viewpoints and an- 

swer the following questions in a one-page paper: (a) Should religious groups be allowed to dis- 

tribute information over the Internet? What 

about groups that advocate hatred or op- new 

pression? (b) Is there any material you feel | ; 

should not be freely available on the Web? | : BREE ar 
SF pho tneting nelooties pap totem 
aa aS aa the IRL We 

= Boul Ue What about child pornography? (c) If you 
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by a particular group or country. What lim- | 
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itations does this impose on enforcement 

of restrictions? 

Digital Divide 
The phrase “digital divide” describes the gap between people who have access to digital informa- 

tion via the Internet and people who lack effective access. Lack of access may stem from a phys- 

ical lack of technology or from an inability to use available technology. Research two or three 

articles about the digital divide and address the following items in a one-page paper: (a) Summa- 

rize some factors that influence unequal Internet access for some members of society. Which ones 

seem the hardest to overcome and why? (b) What are some social or economic benefits brought 

by access to the Internet? (c) Make a prediction about the severity of the digital divide. Will it 

increase or decrease as new Internet-related technologies become available? Explain your answer. 

The Internet, the Web, and Electronic Commerce 



Adventure Travel Tours 

New Adventures 

Attention adventure travelers! Attend an Adventure Travel presentation to learn 

about some of the earth’s greatest unspoiled habitats and find out how you can 

experience the adventure of a lifetime. This year we are Introducing four new 

tours that offer you a unique opportunity to combine many different outdoor 

activities while exploring the world 

India Wildlife Adventure 

Inca Trail to Machu Picchu 

Safari in Tanzania 

osta Rica Rivers and Rainforests 

Presentation dates and times are January 5 at 7:00 p.m., February 3 at 7:30 p.m., 

and March 8 at 7:00 p.m. All presentations are held at convenient hotel locations 

The hotels are located In downtown Los Angeles, In Santa Clara, and at the LAX 

alrport 

Call Student Name at 1-800-555-0004 for presentation locations, a full color 

brochure, and itinerary information, costs, and trip dates, 

Word Processing Software 
creates text-based documents 

Database Management 
Systems 
organize data for efficient 
retrieval 

Emiployee ID 

\Carlos Firat Name 
Ruse aises Photo/ Resume 

Name Ruiz 

10201 First St. 

ZIP Code 92121-3740 

Horie Phone (507) 555-5125 

Gender ei wi eit 

Birth Date jo7/19802=~C*C<“‘CO;*C*' 

Search 

Beverage 18,000 

Food 8,500 

10| Internet 6,700 7A00 

Merchandise 3,600 
Total Sales 36 800 

26,525 $ 

26,108 $ 
19,200 $ 6,400 

Cost of Goads 

Payroll 

Computers 
Lease 18,000 $ 6,000 

Marketing 3,000 $ 1,000 
Miscellaneous 4,600 $¢ 

Total Expenses 66.423 $ 32,141 

Net Income 

rofit Margin. 
Spreadsheets 
use functions and formulas 
to analyze numeric data 
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BASIC APPLICATION SOFTWARE 
Introduction 
Not long ago, trained specialists were required to per- 

form many of the operations you can now do with a 

microcomputer. Secretaries used typewriters to create 

business correspondence. Market analysts used calcu- 

lators to project sales. Graphic artists created designs 

by hand. Data processing clerks created electronic files 

to be stored on large computers. Now you can do all 

these tasks—and many others—with a microcomputer 

and the appropriate application software. 

Think of the microcomputer as an electronic tool. 

res entat ion Programs: 

You may not consider yourself very good at typing, 

calculating, organizing, presenting, or managing in- 

formation. However, a microcomputer can help you 

do all these things and much more. All it takes is the 

right kinds of software. 

Competent end users need to understand the 

capabilities of basic application software, which 

includes word processors, spreadsheets, database 

management systems, and presentation programs. 

They need to know about integrated packages and 

software suites. 

JOIN ANIMAL 
@ ANGELS 

Animal Rescue Foundation 

Student Name, Volunteer Coordinator 

Integrated Packages 
are a single program providing 

multiple functionality 

| Software Suites 
| combine separate 
| application programs — 



On the Web 
Explorations 

Microsoft is one of the leaders in 

creating software applications. To 

learn more about the company, 

visit our Web site at 

www.computing2010.com and 

enter the keyword microsoft. 

Microsoft Office Figure 3-1 

Word 2003 

APPLICATION SOFTWARE 

s we discussed in Chapter 1, there are two kinds of software. System soft- 
ware works with end users, application software, and computer hardware 

to handle the majority of technical details. Application software can be de- 
scribed as end-user software and is used to accomplish a variety of tasks. 

Application software, in turn, can be divided into two categories. One cat- 
egory, basic applications, is the focus of this chapter. These programs are 
widely used in nearly every discipline and occupation. They include word 
processors, spreadsheets, database management systems, and presentation 
graphics. The other category, specialized applications, includes thousands 
of other programs that are more narrowly focused on specific disciplines 
and occupations. Specialized applications are presented in Chapter 4. 

COMMON FEATURES 
A user interface is the portion of the application that allows you to control and 
to interact with the program. Most applications use a graphical user interface 
(GUI) that displays graphical elements called icons to represent familiar objects 
and a mouse. The mouse controls a pointer on the screen that is used to select 
items such as icons. Another feature is the use of windows to display informa- 
tion. A window is simply a rectangular area that can contain a document, pro- 
gram, or message. (Do not confuse the term window with the various versions of 
Microsoft's Windows operating systems, which are programs.) More than one 
window can be opened and displayed on the computer screen at one time. 

Traditionally, most software programs including those in Microsoft Office 
2003, use menus, toolbars, dialog boxes, and buttons. (See Figure 3-1.) Menus 

present commands that are typically displayed in a menu bar at the top of the 
screen. When one of the menu items is selected, an additional list of menu op- 

tions or a dialog box that provides additional information and requests user 

Dialog box 
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input may appear. Toolbars typically appear below the menu bar. They con- 
tain small graphic elements called buttons that provide shortcuts for quick 
access to commonly used commands. 

Microsoft Office 2007 has a redesigned interface that is intended to make it 
easier for users to find and use all the features of an application. This new de- 
sign introduces ribbons, tabs, galleries, and more. (See Figure 3-2.) 

¢ Ribbons replace menus and toolbars by organizing commonly used com- 
mands into a set of tabs. These tabs display command buttons that are the 
most relevant to the tasks being performed by the user. 

Tabs are used to divide the ribbon into major activity areas. Each tab is 
then organized into groups that contain related items. Some tabs, called 
contextual tabs, only appear when they are needed and anticipate the 
next operations to be preformed by the user. 

Galleries simplify the process of making a selection from a list of alterna- 
tives. This is accomplished by displaying small graphic representations of 
the alternatives. 

This new interface is the first major change in over a decade and promises to 
greatly improve user functionality and efficiency. 

Some applications support speech recognition, the ability to accept voice 
input to select menu options and dictate text. See Making IT Work for You: 
Speech Recognition on pages 64 and 65. To learn more about how speech 
recognition works, visit our Web site at www.computing2010.com and enter 
the keyword speech. 
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Figure 3-2 Microsoft Office 
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SPEECH RECOGNITION 

Tired of using your keyboard to type term papers? Have you ever thought about 

using your voice to control application software? Perhaps speech recognition is just 

what you are looking for. 

Training the Software The first step is to set up your microphone and train your software to 

recognize your voice. Using the Microsoft Windows Vista operating system: 

Click Start/Control Panel/Ease of Access/Speech Recognition Options. 

Click Start Speech Recognition. 

@- Complete the Microphone Setup Wizard to adjust your microphone for Speech Recognition. 

Click Start/Control Panel/Ease of Access/Speech Recognition. 

Click Train your computer to better understand you. 

Read the text presented to teach the software your unique speech patterns. 

(Gy & Setup Speech Recognit 

Welcome to Speech Recognition 

Training Text 

Please read the following text out loud: 

There are many ways to become more proficient with Speech Recognition. 

Training progress: 
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Controlling a Program Once the software is trained, you can control many computer operations 

with just your voice. The Speech Reference Card is a handy guide 

to the commands your computer will understand. To open the 

Speech Reference Card: 

Click Start/Control Panel/ Ease of Access/ 

Speech Recognition. 

To do this 
Click Open the Speech Reference Card. 

Click any iter by its File; Start; View (=A 

Click Show All to display a complete list of : asia 

en pea Sree x te Pie Iori tp Click item | Chick poser Bin; Click 
renee Click File 

Double-click item | Double-click Regu Bin; 

| Double-click Computer, 

| Double-click File 

Switch to an open | Switch to Paink Switch to 

program | WordPad: Switch to 

| program name; Switch 
| application 

Dictating a Document You can also dictate text busing the Language bar. For ae to insert 

text into a Microsoft Word document: 

MA Find ~ 

2 Replace | 

Uy Select + 

Say, “Open Word,” to open a 
new Microsoft Word document. } 1 Normal | TOCTite NoSpacing — Change 

Mies al Styles 
"| 

Dictate the text you want to 

appear in the document. 
Geography and Climate 

The United Republic of Tanzania is a commtry on the east coast of Affica. At 364,875 square 

miles, Tanzania is the world's 31s-lagest ooantry and is about half the size of the state of 

Alaska (Wikipedia: The Free Encyclopedia). 

Tanzania is primarily a platezn that dopes gentiy downward ito 

the country’s five bundsed miles of Indian Ocean coasiline. 

Neatly throe-gquastess of Tanzania is dry savannah, so mmch so 

that the Swahili werd fos the central plletean is myjka, meaning 

“wasteland.” Winding throngh these flatlandd “Winding through 

these flatlands ...” 

Figure 1: Giraffe in Serengeti 

Although speech recognition technology continues to improve, speech recognition is not yet ready 

for completely hands-free operation. You will get the best results if you use a combination of your 

voice and the mouse or keyboard. 

The Web is continually changing, and some of the specifics presented in the Making IT Work for 

You section may have changed. To learn about other ways to make information technology work for 

you, visit our Web site at www.computing2010.com and enter the keyword miw. 
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WORD PROCESSORS 

ord processors create text-based documents and are one of the most 
flexible and widely used software tools. All types of people and organiza- 

tions use word processors to create memos, letters, and faxes. Organizations 
create newsletters, manuals, and brochures to provide information to their 

customers. Students and researchers use word processors to create reports. 
Word processors can even be used to create personalized Web pages. 

Microsoft Word is the most widely used word processor. Other popular 
word processors include Corel WordPerfect and Apple Pages. 

FEATURES 

Word processors provide a variety of features to make entering, editing, and 
formatting documents easy. One of the most basic features for entering text is 
word wrap. This feature automatically moves the insertion point to the next 

line once the current line is full. As you type, the words wrap around to the 
next line. 

There are numerous features designed to support editing or modifying a 

document. One of these is a thesaurus that provides synonyms, antonyms, 
and related words for a selected word or phrase. You can 
quickly locate and replace selected words using the find and 
replace feature. Spelling and grammar checkers look for 
misspelled words and problems with capitalization, punctu- 
ation, and sentence structure. Other features are designed to 

improve the format or appearance of a document. One of 
: the most basic is the font or design of the characters. (See 

Cambria ABCabc 3 : see : 
Figure 3-3.) The height of a character is its font size. The 
appearance of characters can be enhanced using such char- 
acter effects as bold, italic, and colors. Rather than individ- 

Figure 3-3 Sample fonts ually selecting specific fonts, sizes, and formats, the styles 

feature, found in most word processors, enables users to quickly apply a pre- 
defined set of formatting characteristics to text in one easy step. Bulleted and 
numbered lists can make a sequence of topics easy to read. 

Font Sample 

Calabri ABCabc 

Impact ABCabc 

CASE 
Assume that you have accepted a job as an advertising coordinator for Adven- 
ture Travel Tours, a travel agency specializing in active adventure vacations. 
Your primary responsibilities are to create and coordinate the company’s pro- 
motional materials, including flyers and travel reports. To see how you could 
use Microsoft Word as the advertising coordinator for the Adventure Travel 

Tours, see Figures 3-4 and 3-5. 

CONCEPT CHECK 
p> What do word processors do? What is word wrap? 

j> Describe the following editing features: thesaurus, find and replace, spelling and 

grammar checkers. i 

p Describe the following formatting features: font, font size, character effects, 

styles, numbered and bulleted lists. 
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Spelling Checker Fonts and Font Size 
Correcting spelling and typing errors identified , _ Using interesting fonts and a 
by the spelling checker creates an error-free and large font size in the flyer’s title | 
professional-looking document. grabs the reader’s attention. 

{ 
Adventure Travel Tours : 

| 

New Adventures 
| 

Center Aligning 
Center aligning all of 
the text in the flyer 

| creates a comfortable, 
| balanced appearance. 

oe eS sew Ree See ee 

Attention adventure travelers! Attend an Adventure Travel presentation to learn Word Wrap 

about some of the earth's greatest unspoiled habitats and find out how you can The automatic word 

experience the adventure of a lifetime. This year we are introducing four new wrap feature frees 

tours that offer you a unique opportunity to combine many different outdoor you to focus your 

activities while exploring the world. attention on the 

content of the flyer. 
India Wildlife Adventure 

Inca Trail to Machu Picchu 

Safari in Tanzania 

Costa Rica Rivers and Rainforests 

Presentation dates and times are January 5 at 7:00 p.m., February 3 at 7:30 p.m., 

and March 8 at 7:00 p.m. All presentations are held at convenient hotel locations. 

The hotels are located in downtown Los Angeles, in Santa Clara, and at the LAX Character Effects 

airport. Adding character 

effects such as bold 

and color makes 

important information 
stand out and makes 

the flyer more visually 
interesting. 

Call Student Name at 1-800-555-0004 for presentation locations, a full color 

brochure, and itinerary information, costs, and trip dates. 

Ly 

4 

a 

i 

t) 
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a 

a 

a 

a 
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z 

t) 

1 
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_ Grammar Checker 
Incomplete sentences, awkward wording, and 

ee _ incorrect punctuation are identified and 
corrections are offered by the grammar checker. : _ : 

Figure 3-4 Flyer 

CREATING A FLYER 

You have been asked to create an advertising fiver for upcoming pro- 
motional presentations. After discussing the flyer’s contents and 

basic structure with your supervisor, you start to enter the flyer’s 
text. As you enter the text, words wrap automatically at the end of 
each line. Also, while entering the text, the spelling checker and 

- grammar checker catch spelling and grammatical errors. Once the 
text has been entered, you focus your attention on enhancing the 
visual aspects of the flyer. You add an interesting graphic and experi- 
ment with different character and paragraph formats including fonts, 
font sizes, ee and age 



CREATING A REPORT 
Your next assignment is to create a report 
on Tanzania and Peru. After conducting 
your research, you start writing your paper. 

As you enter the text for the report, you 
notice that the AutoCorrect feature auto- 
matically corrects some grammar and punc- 
tuation errors. Your report includes several 
figures and tables. You use the captions fea- 
ture to keep track of figure and table num- 
bers, to enter the caption text, andto 
position the captions. When referencing fig- 
ures or tables from the text, you use the 
cross reference feature. Footnotes are used 
to further explain or comment on informa- 
tion in the report. You then carefully docu- 
ment your sources using citations. Finally, 
you prepare the report for printing by 
adding header and footer information. 

Adesmcary Yer Fours 
| 

Tanzania and Peru 

AutoCorrect 
As you enter text, you 

occasionally forget to 
capitalize the first word in 
a sentence. Fortunately, 
AutoCorrect recognizes 

the error and automatically 
capitalizes the word. 

Tanzania Student Name u/30/2007 11:45 AM 

Tanzania 

Header or 

Footer 
Page numbers and 
other document- 

related information 

can be included in 
a header or footer. 

Geography and Climate 

The United Republic of Tanzaniais a country on the east coast of Africa. At 364,875 square 

miles, Tanzania is the world’s 3 1 st-largest country and is about half the size of the state of 

Alaska (Wikipedia: The Free Encyclopedia). 

Tanzania is primarily a plateau that slopes gently downward into 

the country’s five hundred miles of Indian Ocean coastline. 

Nearly three-quarters of Tanzaniais dry savannah, so much so 

that the Swahili word for the central plateau is nyika, meaning 

“wasteland.” Winding through these flatlands is the Great Rift 

Valley, which forms narrow and shallow lakes in its long path. 

Several of these great lakes form a belt-like oasis of green 

vegetation. Contrasting with the severity of the plains are the 

coastal areas, which are lush with ample rainfall. In the north the 

plateau slopes dramatically into Mt. Kilimanjaro.! 

Citations 
The sources of information 
you used in developing 
the report appear in 
citations. Figure 1: Giraffe in Serengeti 

Captions and Cross Ngorongoro Conservation Area 

Some of Tanzania’s most distinguishing geographical features are found in the Ngorongoro 

Conservation Area? The parkis composed of many craters and gorges, as well as lakes, forest, References 

and plains. Among these features is the area’s namesake, the Ngorongoro Crater. The Crateris}_ |dentifying figures with 
huge expanse, covering more than one hundred square miles. On the Crater’s floor, grasslands 

blend into swamps, lakes, rivers, and woodland. Also within the Conservation Area's perimete: 

is the Olduvai Gorge, commonly referred to as the “Cradle of Mankind,” where in 1931 the stor 

tools of prehistoric man were found. This find subsequently led to the discovery of the remains 

of humans wholived 1.75 million years ago. 

captions and using 
cross references in a report. 

Footnote 
To include a note about 
Mt. Kilimanjaro, you use 
the footnote feature. 
This feature inserts the 
footnote superscript 
number and automatically 
formats the bottom of the 
page to contain the 
footnote text. 

Se ae 

Serengeti Plain 

Adjacent to the westerm edge of the Ngorongoro Conservation Areais the Serengeti Plain. Its 

area is approximately 5,700 square miles, and its central savanna supports many grazing animals 

with plentiful water and lush grasses. Its southem portion is dry, receiving an average of only 

twenty inches of rainfall annually. Thenorthis wooded grassland with watercourses and 

tributaries to larger rivers. Only two seasons occur on the Serengeti: dry and wet. The dry season 

occurs between June and October and the wet season between Novemberto May. 

‘Mt Kilimanjaro is 19,430 feet high, making it the fourth tallest mountain im the world 
2? The Conservation Area is a national preserve spanning 3,196 square miles. 

Tour Research 

Figure 3-5 Report 



preadsheet programs organize, analyze, and graph numeric data such as 
budgets and financial reports. Once used exclusively by accountants, spread- 

sheets are widely used by nearly every profession. Marketing professionals an- 
alyze sales trends. Financial analysts evaluate and graph stock market trends. 
Students and teachers record grades and calculate grade point averages. 

The most widely used spreadsheet program is Microsoft Excel. Other spread- 
sheet applications include Apple iWork’s Numbers and Corel Quattro Pro. 

FEATURES 
Unlike word processors, which manipulate text and create text documents, 

spreadsheet programs manipulate numeric data and create workbook files. 
Workbook files consist of one or more related worksheets. A worksheet, also 

known as a spreadsheet or sheet, is a rectangular grid of rows and columns. 
For example, in Figure 3-6, the columns are identified by letters and the rows 
are identified by numbers. The intersection of a row and column creates a cell. 
For example, the cell D8 is formed by the intersection of column D and row 8. 

A cell can contain text or numeric entries. Text entries or labels provide 
structure to a worksheet by describing the contents of rows and columns. For 
example, in Figure 3-6, cell B8 contains the label Food. The cell D8 contains a 
number identified as the food expense. 

A numeric entry can be a number or a formula. A formula is an instruction 
to calculate or process. For example, the cell F15 contains the formula = 
E5—E13. This formula will calculate a value and display that value in cell F15. 
The value is calculated by taking the value in cell E5 and subtracting the value 
in cell E13. Functions are prewritten formulas provided by the spreadsheet 
program that perform calculations such as adding a series of cells. For exam- 
ple, the cell E13 contains the function SUM(D8:D12), which adds the values 

in the range from D8 to D12. A range is a series of continuous cells. In this 
case, the range includes D8, D9, D10, D11, and D12. The sum of the values in 

this range is displayed in cell E13. Spreadsheet programs typically provide a 

Row numbers 

Column 

letters 

SS Preaaes ae Cell D8 
_ |Expenses) 

Food | 
Renee Oo et: 

LoanPayment | 2 
Car Insurance 

ed Car Expenses | | 
|... Total Expensesf "7" — 1565 

Worksheet 

Range from 

D8 to D12 

Value calculated 

from the formula 

E5-E13 

Label Food Value calculated 

Expense using the function 

SUM(D8: D12) Figure 3-6 Worksheet 

Basic Application Software __www.computing2010.com 7 



Have you ever wanted to draw attention 
variety of different types of functions, including financial, 
mathematical, statistical, and logical functions. Some of these TIPS. ! : 

TIPS. Big col Bia hte de eee functions are presented in Figure 3-7. 
make it easy to emphasize the contents of your 

worksheet. If you are using Excel 2007: 
Analytical graphs or charts are visual representations of 

data in a spreadsheet. You can readily create graphs in a 
Select Shapes from the Mlustrations group on spreadsheet program by selecting the cells containing the data 
the Insert tab. '_ to be charted and then selecting the type of chart to display. If 
Choose a shape from the menu, clickonthe =| you change one or more numbers in your spreadsheet, all re- 
worksheet, and drag to create the shape. lated formulas will automatically recalculate and charts will be 
While the shape is selected on the worksheet, | recreated. This is called recalculation. The process of observ- 

use the Shape Styles group on the Formattabto ing the effect of changing one or more cells is often referred to 
modify its appearance. as what-if analysis. For example, to analyze the effect of a rent 

To see additional tips, visit our Web site at _ increase in the Monthly Budget worksheet in Figure 3-6, all you 

www.computing2010.com and enter the keyword / would need to do is replace the contents in cell D9. The entire 
tips. spreadsheet, including any charts that had been created, would 

Figure 3-7 Selected spreadsheet 

functions 

be recalculated automatically. 

CASE 

Assume that you have just accepted a job as manager of the Downtown Inter- 
net Café. This cafe provides a variety of flavored coffees as well as Internet ac- 
cess. One of your responsibilities is to create a financial plan for the next year. 
To see how you could use Microsoft Excel, the most widely used spreadsheet 
program, as the manager for the Downtown Internet Café, see Figures 3-8 
through 3-10. 

What are spreadsheets used for? What is a workbook file? What is a worksheet? 

Define rows, columns, cells, ranges, text, and numeric entries. 

Describe the following spreadsheet features: formulas, functions, charts, 

recalculation, and what-if analysis. 
sistent ACMA AERA ANUSES CE SEN ASSL se EAL CE CE CEM ERP SEREI TALIS NSPREBIDREAED EURO CENS EEA SUELO SES NES DSA SATIRE Ne MESO 

Function Calculates 

Financial PMT Size of loan payments 

PV Present value for an investment 

Mathematical SUM Sum of the numbers in a range of cells 

ABS Absolute value of a number 

i Statistical AVERAGE Average or mean of the numbers in a range of cells 

MAX Largest number in a range of cells 

Logical IF Whether a condition is true; if true, a specified value 

is displayed; if not true, then a different specified 

value is displayed 

AND Whether two conditions are true; if both are true, then 

a specified value is displayed, if either one or both are 

not true, then a different specified value is displayed 
FPAOIEE LIAS ETSI ALES IER. AIR SERAS 

74) CHAPTER 3 



CREATING A SALES FORECAST 

Your first project is to develop a first-quarter sales forecast for the 
cafe. You begin by studying the sales at the Downtown Internet Café 
_and talking with several managers. After obtaining sales and expense 
estimates, you are ready to create the first-quarter forecast. You start 
structuring the worksheet by inserting descriptive text entries for the 
row and column headings. Next, you insert numeric entries, including 
formulas and functions to perform calculations. To test the accuracy 
_of the worksheet, you change the values in some cells and compare 
the recalculated spreadsheet results with hand calculations. 

Worksheets 
- Worksheets are used for a wide range 
of different applications. One of the 
most common uses is to create, 
analyze, and forecast budgets. 

Text Entries 
Text entries provide meaning to the values 
in the worksheet. The rows are labeled to 
identify the various sales and expense items. 
The columns are labeled to specify the 
months. 

iad Aiea nts Cmceals oo Dist ol B]esP 2, 

Downtown Internet Cafe 

First Quarter Forecast 

MAR 

Beverage «$13,600 $ 14,600 $ 15,600 $ 43,800 $ 14,600 
Food —=s $$: 7,100 $ 7,300 $ 7,400 $ 21,800 $ 7,267 

| Internet $ 4,000 $ 4300 $ 4,500. 
“Merchandise $ +3,100 $ 3,200 $ 3,300. 

Total Sales '$ 27,800 $ 29,400 $ 30,800 8 Cells can contain labels, numbers, 

formulas, and functions. A cell's 
Cost of ‘Goods $ 6950 $ 7,300 $ 7,600 $ 4 content is indicated by the row and 
Payroll 7,500 $ 7,500 $ _7,500€-4 column labels. For example, cell D15 

Computers 6,400 | 6,400 $ 6,400. contains a number for the Payroll 
expense expected for March. 

Marketing 
Miscellaneous _ 

1,000 $ 1,000 $- 
1,500 | [$ 1,500 | 

$_ 

$s: 

$ 5,500 $ 5500 $ 5,500. 
$ 

$ 

~$ 29,200 | rs 29, 500 $ 87 7.550 | 5 29.183 

200 $ rss 450 $ 
C.68% a 0.51% 

22 Netincome —_ § (1,050) 

Ee me Year-To-Date § 

3 
rgin a we) 

Functions Formulas 
One advantage of using functions rather than Formulas provide a way to perform 
entering formulas is that they are easier to calculations in the worksheet. In this 
enter. In this case, cell C20 (Total Expenses case, Cell B22 (Net Income for January) 

for February) contains the function SUM(C14: contains the formula = B12 (Total Sales 

C19) rather than the formula = C14+C15+ for January) — B20 (Total Expenses for 

C16+C17+C18+C19. January). 

Figure 3-8 Worksheet 
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Chart Titles 
Including a chart title and 
subtitle as well as titles along 
the x-axis and y-axis makes the 
chart easier to read and 
understand. 

$20,000 

$15,000 

$10,000 
Sales 

$5,000 

$- 

Legend 

Figure 3-9 Chart 

m Espresso 

The legend defines each sales 
expense by a color. Legends are 
essential to charts that depict 
more than one set of data. 

CREATING A CHART 

After completing the First-Quarter Forecast for the Downtown Inter- 
net Café, you decide to chart the sales data to better visualize the 

projected growth in sales. You select the 3D column chart type to 
show each month's projected sales category. Using a variety of chart | 
options, you enter descriptive titles for the chart, the x-axis, and the — 

y-axis. Then you use data labels to focus attention on the growing In- | 
ternet sales. Finally, you insert a legend to define the chart’s die ( 
columns. 

Chart Types 
To display the monthly expenses over 
the quarter, you consider several 
different chart types before selecting 
the 3D column chart. The 3D variation 
of the chart provides an interesting 
depth perception to the columns. 

Chart 
Once data is in the worksheet, it is very 
easy to chart the data. All you need to © 
do is to select the data to chart, select - 
the chart type, andaddsome 
descriptive text. 

Sales Forecast 
First Quarter 

Months 

a Drip Coffee mm Food/Beverage 

Data Labels 
Data labels draw the viewer's attenti 

selected pieces of information in the chart. | 



ANALYZING YOUR DATA 

After presenting the First-Quarter Forecast to the owner, you revise the 
_ format and expand the workbook to include worksheets for each quar- 
ter and an annual forecast summary. You give each worksheet a descrip- 
tive sheet name. At the request of the owner, you perform a what-if 

analysis to test the effect of different estimates for payroll, and you use 
Goal Seek to determine how much Total Internet Sales would have to 
increase to produce a profit margin of 15 percent for the first quarter. 

>. 2a Re ee ea ee 

Downtown Internet Café 

2006 Annual Forecast 

/ Workbook JUN JUL AUG SEP 

Beverage $18,000 $ 17,500 $ 17,200 The first worksheet in a workbook $18,039 940 $19,074 $10,993 $ 9,099 $12,909 
Food $8500 $ 8,200 $ 8,000 $ 8,123 $ 9,231 $ 7,001 $ 6912 $ 5,500 $ 8,700 

is often a summary of the following internet $5700 $ 7,400 $ 7,200 $ 8,021 $ 6751 $ 5781 $ 4.510 $ 8233 $ 7.811 
Merchandise $ 3,600 

Total Sales $35,800 
$ 3,500 $ 3,300 
$ 36,600 $ 35,700 

$ 2,390 
$36,573 

$ 1,592 $ 1,677 $ 3,008 $ 2,987 
$33,448 $24,092 $25,840 $32,407 

- worksheets. In this case, the first 

worksheet presents the entire 
year’s forecast. The subsequent ag aoe Ges, OES So Io PE 
worksheets provide the details. Computers —- $ 6,400 $ 6,400 $ 6400 $ 6400 $ 6400 $ 6,400 $ 6.400 $ 6,400 $ 6,400 

Z Lease $ 6,000 6,000 6,000 $ 6,000 6,000 $ 6,000 $ 6,000 $ 6,000 $ 6,000 

Advertising $ 1,000 1,000 1,000 $ 1,000 1,000 $ 1,000 $ 1,000 $ 1,000 $ 1,000 

Cost of Goods $ 8,750 : B $ 8,750 i $ 8,300 h $ 8.475 $ 8,300 

Miscellaneous $ 1,500 1,500 $ 1,500 A 1,500 $ 1,500 

Total Expenses $33,048 { $ 31,300 $33,048 $31,300 
1,500 $ 1,500 $ 1,500 

$32,075 $31,300 

Net Income $ 2,752 : $ 4400 $ 2,752 ; $ 4,400 j $ 4,525 $ 4,400 
Profit Margin 7.69% 2. 12.32% 7.69% 5 12.32% 769% 12.36% 12.32% 

Quarter Profit Margin 10.80% 10.80% 10.80% 
Sheet Name i Income Year-To-Date $ 11,677 Ct ORES $ 23,353 $35,030 

Each worksheet has a unique sheet name. 
To make the workbook easy to navigate, 
it is a good practice to always use simple 

_ yet descriptive names for each worksheet. 

What-lf Analysis 
What-if analysis is a very powerful and 
simple tool to test the effects of different 
assumptions in a spreadsheet. 

Fe =E22/E12 

Downtown Internet Cafe 

First Quarter Forecast 

FEB TOTAL 

Beverage ; ; : : 52,700 $ 17,567 | 
Food \ : 24,700 $ 8,233 | 

ae : iy moans 87 
Merchandise 600 | ‘ 3,467 

Total Sales } ( j 36,033 

| CostofGoods 
Payroll 

"Computers 
_ Lease 

_ Marketing 
i enews 

Goal Seek 

Set cell: 

~ | To value: iS | 

By changing cell: isesiol Pa] ; 

-| Goal Seek 
~{| Acommon goal in many financial workbooks | _ 7 Wa eT om 

_ is to achieve a certain level of profit. Goal —— ey: 
seek allows you to set a goal and then will — 

- analyze other parts of the workbook that 
would need to be adjusted to meet that goal. 

Figure 3-10 Workbook 
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On the Web 
Explorations 

Adobe is one of the leaders in 

software development. To learn 

more about the company, visit our 

Web site at www.computing2010. 

com and enter the keyword 

adobe. 

to find them: 

Connect to office.microsoft.com. 

(2) Click the Templates tab to display the Tem- 

plates Web page. Type Access in the Templates 

search box and click the Search button. 

Look through the templates and select the ones 

that might be valuable to you. 

To see more tips, visit our Web site at www.comput- 

ing2010.com and enter the keyword tips. 

Are you overwhelmed by your collection 

of music, videos, and books? 

Would you like some help getting your life in order? 

Fortunately, Microsoft provides a variety of Access 

templates that might be just right for you. Here’s how 

DATABASE MANAGEMENT SYSTEMS 

database is a collection of related data. It is the electronic equivalent of a 
file cabinet. A database management system (DBMS) or database man- 

ager is a program that sets up, or structures, a database. It also provides tools 
to enter, edit, and retrieve data from the database. All kinds of individuals use 

databases, from teachers recording grades to police officers checking criminal 
histories. Colleges and universities use databases to keep records on their stu- 
dents, instructors, and courses. Organizations of all types maintain employee 
databases. 

Three of the most widely used database management systems designed for 
microcomputers are Microsoft Access, Corel Paradox, and Lotus Approach. 

FEATURES 

The relational database is the most widely used database structure. Data is 
organized into related tables. Each table is made up of rows called records 
and columns called fields. Each record contains fields of data about some spe- 
cific person, place, or thing. 

A DBMS provides a variety of tools to create and use data- 
bases. A sort tool will quickly rearrange a table’s records ac- 
cording to a selected field. A filter tool will quickly display only 
those records meeting the conditions you specify. 

The greatest power of a DBMS, however, comes from its abil- 

ity to quickly find and bring together information stored in sep- 
arate tables using queries, forms, and reports. A query is a 
question or a request for specific data contained in a database. 
Database forms look similar to traditional printed forms. These 
electronic forms are displayed on the computer monitor and 
typically reflect the contents for one record in a table. They are 
primarily used to enter new records and to make changes to ex- 
isting records. Data from tables and queries can be printed ina 
variety of different types of reports from a simple listing of an 
entire field in a table to a list of selected fields based on a query 
involving several tables. 

CASE 
Assume that you have accepted a job as an employment administrator for the 
Lifestyle Fitness Club. One of your responsibilities is to create a database man- 
agement system to replace the club’s manual system for recording employee 
information. To see how you could use Microsoft Access, one of the most 

widely used relational DBMS programs, as the employment administrator for 
the Lifestyle Fitness Club, see Figures 3-11 and 3-12. 

CONCEPT CHECK 
p> What is a database? What is a DBMS? A relational database? 

b> What are tables, records, and fields? 

fw Describe the following DBMS features: sort, filter, query, form, and report. 



CREATING A DATABASE 

The first step in creating the database management system is to plan. 
You study the existing manual system focusing on how and what data 
is collected and how it is used. Next, you design the basic structure or 
organization of the new database system to have two related tables, 
which will make entering data and using the database more efficient. 
Focusing on the first table, Employees, you create the table structure 
by specifying the fields, and primary key field. To make the process 
faster and more accurate, you create a form and use the form to enter 
the data for each employee as a record in the table. 

Fields Table 
Fields are given field 
names that are displayed 
at the top of each table. 
You select the field 
names to describe their 
contents. 

Primary Key 
The primary key is the unique employee 
identification number. You considered 

_ using the last name field as the primary 
key but realized that more than one 
employee could have the same last name. 
Primary keys are often used to link tables. 

Tables make up the basic structure of 
a relational database with columns 
containing field data and rows 
containing record information. This 
table records basic information about 

each employee, including name, 
address, and telephone number. 

Record = }| Home Phone = Gender « BirthDate- @_| 
ean z (941) 555-7717 _|F 6/21/1983, (0) | 

Each record contains information about ((oa1) 555-4747 |M 9/12/1979) (0) || 
one employee. A record often includes a Hau 555-2805 _|M | nisi sa 

Aen i : 941) 555-6363 |F 24/1977| \9(0) | 
combination of numeric, text, and object Fico) sse-soso ir een Ge | 
data types. |(507) 555-6707 |F _|__ 8/13/1980), G2) | 

|(941) 555-1044 |F 12/10/1982) Gio) | 
Juan 7115 E Roosevelt Pr. | Maldin CA |92121-3740 | (507) 555-2935 |M 12/10/1983 Gio) | 

|Rebecca 7383 Oak Dr. |Landis CA {92120-3741 | (941) 555-1093 _|F 9/23/1979] Bio) | 
Dan "15645. Lemon Dr. Maldin [ca 192121 | ($07) 555-S567 im 3/s/1975| (0) _| 
Student 1234 N. Fifth St. | Chesterfield |CA {92122-1268 |(507) 555-1234 |F 4/1/1982) (0) _| 

‘| Nichols | Cathy 75 Brooklea Dr. {Landis {CA [92120-3741 | (507) 555-0001 | F 5/19/1965| (9(0) | 

|Pennington | Mark 23 Mill Ave. Landis CA [92120-3741 (507) 555-3333 |M 7/7/1969) Gio) 

Polonsky ea 8701 E. Sheridan Maldin lca __|92421-3740 |(507) 555-1018 |M 3/13/1980 (0) | 
3] 12247 |Rath | Kathy |s7 E. Aurora Ave. Chesterfield |CA __|92122-1268 | (507) 555-9797 _|F 5/30/1978) Gio) _| 
) 12594 [Reddie | Mark 900 W. Campus Dr. _ | Maldin ca _|92i21.___—(| (507) 555-1139 |m | 41/s/aga3| Gio) | 
| 12230 |Reddie | Suzanne }932E. Parkway Dr. —_| Landis cA 92120-3741 |(507) 555-1191 _|F |__ 7/14/1978) (0) | 
i] 13005 Reilly [Emily [125N.Marigoldst. |Maldin [CA _| 92121-3740 |(941) 555-6532 _|F 5/21/1985|_ 9(0) 
(#) 12612 | Richards | Melissa 5522 W. Marin Lane |RiverMist [CA {92123 |(507) 555-7789 _|F 9/30/1978) io) _| 
| 06000 [Robertson jn [832S. William Ave. |Maldin [CA [92121 _|(507) 555-3730 |M [_ afs/197a\_ (0) 
&)| 22297 |Rogondino Patricia 7583 Turquoise |Chesterfield |CA [92122-1268 | (941) 555-7539 lr 8/30/1977) _ Gio) 

3] 07287 Roman 2348 S. Bala Dr. Maldin cA 92121-3740 | (507) 555-9870 _|F 3/15/1981) (0 
10101 First St. Maldin CA 92121-3740 | (507) 555-5125 |M 

{35 Palm St. | Chesterfield |CA 92122-1268 | (507) 555-0091 |M 10/1973 i) 

gaebin S {90E. Rawhide A\ E aal ) | oyee Reco rds 

{Schiff Chad 1235 N. Cactus Dr. Iie ee ecb css i 

ms Schneider Pau 1731 Jackson Ave ‘ 

|Spehr Timothy |90 Royal Dr. > f : 

Stacey 737 S. College Rd Employee ID 

Steele {1011 E, Holly Ln. 

} |Stueland Valerie _|34 University Dr. 

First Name 

Elvis 21 Oasis St. On Feet Borns 
Thi Erona [7867 Forest Ave. 

brsey Dr. Address. 

ather Av City 

State _ Like printed paper forms, electronic 
_ forms should be designed to be easy 
_to read and use. This form makes it 
| easy to enter and view all employees’ — 
data, including their photographs. 

ZIP Code 

Home Phone 

Gender 

Birth Date 

Record: W 4 gof5s > Ms | Bi Noiier |Search 

Figure 3-11 Table and form 
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Query 
Your query requests the names, addresses, 
and telephone numbers of all employees 
living in Maldin or Chesterfield 
who work in Landis. 

Joined 
Since the query involves two tables, they 
must be linked or joined by common 
fields. You chose to link the tables by 
the key field Employee ID. 

¥ Employee ID 
Hire Date 
Location 
Position 

Last Name 

Birth Date 
Ei Photo/Resume 

Photo/Resume.t 

Photo/Resume.t 
Photo/Resume.F 

Lookup Zip Code 

Field: care “elre First Name Address Home Phone City Location Lookup Zip Code 
Table: | Personal Data Personal Data Personal Data Personal Data City/State/ZipCode Job Information Personal Data 
Sorti | Asceni nding Ascending 

Show: | v Vv) v C7} w e 
Criteria: | “Maldin 3 “Chestert “Landis® <> 92121-3740" 

Criteria 
The query criteria to produce 
the car pool list require that 
both the Employee Records 
table and the jobs table be 
consulted. The criteria identify 
all employees who work at 
Landis and live either in 
Maldin or Chesterfield. 

Report 
From a variety of different report formats, you selected 
this format to display the names, addresses, and telephone 
numbers of all employees who might commute from enther 
Maldin or Chesterfield to Landis. 

FeV Ke [ia cons er-) alol (os @r-1 au eeloluint-sele) ae 
First Name. (Last Name. Address City Home Phone 

Sorted 
To make the report 
easier for employees 
to locate employees 
who live in the same 
city, you sorted the 
query results 
alphabetically by city. 

Chris Lamm 382 E. Ladonna Dr Maldin (507) 555-8332 

Juan Martinez 1920 First Ave. Maldin (507) 555-2935 

Dan Morgan 564 S. Lemon Dr. Maldin (507) 555-5567 

Student Name 1234 N. Fifth St Maldin (507) 555-5555 

Allison Player 234 S. Sycamore Maldin (507) 555-5532 

Patricia Rogondino 7583 Turquoise Rd Chesterfield (507) 555-7539 

Chad Schiff 235 N. Cactus Dr. Chesterfield (507) 555-0010 

Marie Sullivan Chesterfield (507) 555-7890 78 Omega Drive 

Figure 3-12 Query and report 

CREATING A QUERY 

You have continued to build the database by creating a second table | 
named Job containing information about each employee’s work loca- | 
tion and job title. This table is linked or joined with the Employee 
Records table by the common field, Employee ID. After you com- 
pleted this second table, you received a request to create car pool 
information for those employees who live in either Maldin or 
Chesterfield and work in Landis. You created a query using the ap- 
propriate criteria to create the car pool list. After sorting the result- 
ing list alphabetically according to city, you created a report to 
distribute to interested employees. 



PRESENTATION GRAPHICS. 
oo shows that people learn better when information is presented visu- 

ally. A picture is indeed worth a thousand words or numbers. Presentation 
graphics are programs that combine a variety of visual objects to create at- 
tractive, visually interesting presentations. They are excellent tools to commu- 
nicate a message and to persuade people. 

People in a variety of settings and situations use presentation graphics pro- 

grams to make their presentations more interesting and professional. For ex- 
ample, marketing managers use presentation graphics to present proposed 
marketing strategies to their superiors. Salespeople use these programs to 
demonstrate products and encourage customers to make purchases. Students 
use presentation graphics programs to create high-quality class presentations. 

Three of the most widely used presentation graphics programs are Micro- 
soft PowerPoint, Corel Presentations, and Lotus Freelance Graphics. 

FEATURES 

An electronic presentation consists of a series of slides or pages. Presentation 
programs include a variety of features to help you create effective dynamic pre- 
sentations. Most include design and content templates that help you quickly 
create a professional-looking presentation. Design templates provide profes- 
sionally selected combinations of color schemes, slide layouts, and special ef- 

fects. Content templates include suggested content for each slide. Other 
features include tools to select alternative color schemes and slide layouts, to 

create animated graphics and charts, and to help you rehearse the presentation. 
More advanced features include the capability to use animations, special 

effects that add action to text and graphics on a slide. Additionally, transitions 
can be used to animate how the presentation moves from one slide to the next. 
Other features allow you to print slides, create speaker notes, and provide 
handouts for your audience. 

CASE 
Assume that you have volunteered for the Animal Rescue Foundation, a local 

animal rescue agency. You have been asked to create a powerful and persua- 
sive presentation to encourage other members from your community to volun- 
teer. To see how you could use Microsoft PowerPoint, one of the most widely 
used presentation graphics programs, as a volunteer for the Animal Rescue 
Foundation, see Figures 3-13 and 3-14. 

OO CHEE BY 
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Lotus is one of the leaders in 

developing presentation graphics. 

To learn more about the company, 

visit our Web site at 

www.computing2010.com and 

enter the keyword lotus. 
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Customize the 

Template 
You customize the 
presentation by replacing 
the sample text and 
modifying the design as 
needed. This includes 
inserting and deleting 
slides as needed, 
rearranging slide order, 

and inserting graphics 
and pictures. 

How Does The Foundation Help? 

* Provides temporary homes 

* Provides obedience trainin 

* Provides veterinary care 

* Finds loving permanent hq Topics Of Discussion 

— Why are animals abandoned? 

— How does the Foundation 

help? 

— Who are Animal Angels? 

— How can you help? 

Templates 
Templates provide an excellent way to quickly pore reer ey 
create a presentation by providing predesigned Join Animal Angels 
styles and layouts as well as suggested content Annet iaaicReleaain 
based on the type of template you select. Shident Name, Voluntesr 

Coordinator 

Figure 3-13 Presentation 

Rehearse 
Now that the presentation is nearly 
complete, you rehearse it by running 
it electronically on the computer | 
screen and planning what you want | 
to say to supplement the 
information on the slides. 

Document 

Theme 
To make your presentation 
more professional and eye- 
catching, you select a 

How Dors THE FOUNDATION HELP? 

@ Provides temporary homes 

@ Provides obedience training 

« Provides veterinary care } 

e Finds loving permanent home; 
TOPICS OF DISCUSSION 

document theme, built-in 
sets of colors, fonts, and 
effects that can be quickly 
applied to your 
entire presentation. 

@ Why ave animals abandoned? 

® How does the Foundation hel 

® Who are Animal Angels? 

® How can you help? 

Animation 
To provide additional emphasis to items or show the 
information on a slide in phases, you add animation to 

text and objects. Finally, you use slide transitions effects 
to animate the transition from one slide to the next. 

JOIN ANIMAL 

@ ANGELS 
Anima! Rescue Foundation 

Student Name, Volunteer Coordinator 

Figure 3-14 Revised presentation 

UPDATING A PRESENTATION 
After discussing the presentation with the director, you have some ideas to enhance the effective- | 
ness of the message. First, you select a different document theme to change the colors, fonts and _ 
effects used throughout the presentation. Then to add interest to the presentation as it is running, 
you add animation and transition effects. Then you add animations to selected objects and add 
slide transition effects. Finally, you practice or rehearse the presentation, create speaker notes, 
and print out audience handouts. You’re ready to give a professionally designed, dynamic 
presentation. 



INTEGRATED PACKAGES 

Aw integrated package is a single program that provides the functionality of 
a word processor, spreadsheet, database manager, and more. The primary 

disadvantage of an integrated package is that the capabilities of each function 
(such as word processing) are not as extensive as in the individual programs 
(such as Microsoft Word). The primary advantages are cost and simplicity. The 
cost of an integrated package is much less than the cost of the individual power- 
ful, professional-grade application programs discussed thus far in this chapter. 

Integrated packages are popular with many home users and are sometimes 
classified as personal or home software. The most widely used integrated 
package is Microsoft Works. See Figure 3-15. AppleWorks is also widely used, 
however, it has been recently discontinued. 

CASE 
Assume that you publish a gardening newsletter that you distribute to members 
of the Desert Gardening Club. Using the word processing function, you entered 
text, formatted titles and subtitles, and inserted several photographs. (See Fig- 
ure 3-16.) Using the spreadsheet function, you analyzed daily rainfall for the 
feature article and included a chart. After completing the newsletter, you will 
use the database function and the membership database to print mailing labels. 

CONCEPT CHECK 

ppleWorks file Edit Format Arrange Options Window © Help e 

Ly 

Seed to Seed: Everything You Need to 
| (Ww This (ssue: Know to Save Seeds 

* Seed to Seed: Every- il , ak 4 ; 
. is time o ar finds many a southwestern gar | 

thing You Need to Know dener situated on the couch dreamiy browsin; 
to Save seeds through seed catalogs. Indeed, one glance through | 

any catalog quickly confirms that variety is the spice | 
* Too Many Tomatoes: of life, There is no doubt be ae and sho A | 
Reci Crops ing for your garden can be a ho unto itself, | 

és for citi sic inding ea boing new varities in Sy garden can | 
* Harvest Party Menu be a real joy. j 

* Photo Tips for Gardeners 
* Getting to Know Your 
Soil: Charts that Make 

Figure 3-16 
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Integrated package (Microsoft Works) 



Figure 3-17 Microsoft Office 

SOFTWARE SUITES 

Ane suite is a collection of separate application programs bundled to- 
gether and made available as a group. While the applications function ex- 

actly the same whether purchased in a suite or separately, it is significantly less 
expensive to buy a suite of applications than to buy each application sepa- 
rately. There are four basic categories of software suites: 

Productivity suite. Productivity suites, also known as office software 

suites or simply office suites contain professional-grade application 
programs that are typically used in a business situation. Productivity suites 
commonly include a word processor, spreadsheet, database manager, 
and a presentation application. The best known is Microsoft Office. (See 
Figure 3-17.) Other well-known productivity suites are Apple iWork, Sun 
StarOffice, Corel WordPerfect Office Suite, and Lotus SmartSuite. 

Alternative office suites. Traditionally, when you purchase an office suite 
you are licensed to use the application and a copy of the software is stored 
on your computer. Recently, several alternative office suites are available 
for free as downloadable software or as online applications. The down- 
loadable office suites are stored on your desktop computer just like the 

traditional office suites. The 
online office suites are 
stored online and are avail- 
able anywhere you can ac- bs Ule-| hh &- By 

E Text and Cell Properties 4 x] 
cess the Internet. Documents 

8 c 0 8 e fa A A : 
. | eco created using online applica- 

{5 Feat Size 5 

Projections for Quarter Sales | ‘cis loo ae) tions can also be stored on- 

; oe line, making it easy to share 

einem April Ma Jung i . meen and collaborate on docu- 
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8 Cost Goods Sold (COGS) 76,953 23,588 49,865 [7° El teoserence nents with others. However, 
) Gross Profit $79,982 AN? Ose Geld had ght: Cell ge dth) the downside to online appli- 

10 10.10" Blears 3 
11 Operating Expenses reer eee. PS cations is that you are 
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13 Advertising 16925 15 925 121536 j Cee sed dependent upon the server 
14 Car, Delivery and Travel 3,988 2,895 6859 | Berl iM meet c 
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Be eieehone ad pa sai eicre be available whenever you 
18 Insur 697 597 5o7 qo tence Shadew color | - i 

meretl Enpeeoei = if = (ou s\miow yj | need it. For this reason, 

= Net Profit Before Tax 23,054 10,280 9,570 = Alignaont when using online applica- 

2 | T 5764 2,570 2,333 d | ’ + 4c] 

ay Wet Proth Ait Tax 17 201 7710 7178 | | tions, it is important to have 
4 Owner Draw! Dividends 4,323 1928 1,794 i - 
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[Shoot 1/1 [TAD Seles Projections [1008] sro] Sed x application available to use. 

Figure 3-18 1BM Lotus Symphony Documents created using 
these applications are compatible with Microsoft Office. Popular down- 
loadable office suites include StarOffice, IBM Lotus Symphony, and 
OpenOffice. Popular online office suites are Google Docs, Zoho, and 

ThinkSmart. (See Figure 3-18.) 

Specialized suite. Specialized suites focus on specific applications. These 
include graphics suites, financial planning suites, and many others. 
(Graphics suites will be discussed in Chapter 4.) 



* Utility suite. These suites include a variety of programs designed to make 
computing easier and safer. Two of the best known are Norton SystemWorks 

and Norton Internet Security Suite. (Utility suites will be discussed in detail 
in Chapter 5.) 

Many times it is convenient to share data between applications. For exam- 

ple, when writing a report, it may be useful to include a chart from a spread- 
sheet or data from a database. Data created by one application can be shared 
with another application in a variety of different ways, including copying and 
pasting, object linking, and object embedding. To learn more about sharing 
data between applications, visit us on the Web at www.computing2010.com 
and enter the keyword sharing. 

mputin, 4 p 9207, 
‘0, 

3 

CONCEPT CHECK 

What is a software suite? What are the advantages of purchasing a suite? 
es 

1 
i’ 

> List and describe four categories of software suites? 

Computer trainers instruct new users on the latest 

software or hardware. (See Figure 3.19.) Many com- 

puter training positions are offered to those with expe- 

rience with the most popular business software. 

Employers look for good communication skills and 

teaching experience. Though a teaching degree may 

not be required, it may be preferred. Experience with 

the latest software and/or hardware is essential, but 

this varies depending on the position. Employers often 

seek detail-oriented individuals with IT experience. 

Computer trainers can expect to earn an annual 

salary of $25,000 to $50,500. However, salary is de- 

pendent on experience and may vary drastically. Res- 

ponsibilities typically include preparation of course — Figure 3-19 Computer trainer 
materials, grading coursework, and continuing edu- work. To learn more about other careers in information 

cation in the field. Opportunities for advancement in- —__ technology, visit us at www.computing2010.com and 

clude management of other trainers and consulting — enter the keyword careers. 
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Agents Will Help Write Papers, Pay Bills, 
and Shop on the Internet 

Wouldn’t it be great to have your own personal. assis- 

tant? Your assistant could research topics for a term 

paper, collect relevant information, 

and even suggest famous quotes 

that apply to your topic. Your as- 

sistant could monitor your per- 

sonal budget using a spreadsheet 

and even evaluate the impact of a 

rental income. Or your assistant 

could punch up a classroom pres- 

entation by suggesting and locat- 

ing relevant photos and videos. 

All this is likely with special pro- 

grams called agents. 

An agent is an intelligent pro- 

gram that can understand your 

needs and act to fulfill those needs. 

Today, primitive agents already 

A Look to the Fut ure 
ae 2 eee 

exist in many help tools to interpret user questions and 

to formulate appropriate responses. Computer scientists 

at the University of Maryland are working on the next- 

generation agents that may provide the most efficient 

way to locate information on the Web. These agents 

promise to understand words and 

the context in which they are used. 

They will locate Web sites that not 

only have the words you are look- 

ing for but also the meaning. This 

future is not far off, but as agent 

technology improves, it is only a 

matter of time until agents act in 

more autonomous ways and can 

help you use basic applications to 

do complex tasks, like prepare an 

essay, a budget, or a presentation. 

What do you think? Should we 

all have our own personal agent to 

help us write papers, pay bills, and 

shop on the Internet? 
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There are two basic types of software. System 
software focuses on handling technical details. 
Application software focuses on completing spe- 
cific tasks or applications. Two categories are ba- 
sic applications and specialized applications. 

Common Features 
You control and interact with a program using a 
user interface. A graphical user interface (GUI) 
uses icons selected by a mouse controlled pointer. 
A window contains a document, program, or mes- 
sage. Most software programs including Microsoft 
Office 2003, also have 

e Menus—present commands listed on the 
menu bar. 

¢ Dialog box—provides additional information 
or requests user input. 

¢ Toolbars—contain buttons for quick access 
to commonly used commands. 

Microsoft Office 2007 has a new interface that 

introduces 

e Ribbons replace menus and toolbars. 

e Tabs divide ribbons into major activity areas 
organized into groups. Contextual tabs 

automatically appear when needed. 

¢ Galleries display graphic representations of 
alternatives. 

Some applications support speech recognition 
by allowing voice input. 

Basic Application Software 

Tanzania 

Geography and Climate 

The United Republic of Tanzaniais a country on the east coast of Africa At 364,875 square 
miles, Tanzania is the world's 31st-largest country and is about half the size of the state of 

Alaska (Wikipedia: The Free Encyclopedia). 

{ Tanzania is primarily a plateau that slopes gently downward into 
the country’s five hundred miles of Indian Ocean coastline 
Nearly three-quarters of Tanzania is dry savannah, so much so 

© thatthe Swahili word for the central plateauis vyika, meaning 
} “wasteland” Winding through these flatiands is the Great Rift 

Valley, which forms narrow and shallow lakes in its long path 
Several of these great lakes form a beit-like oasis of green 

vegetation, Contrasting with the severity of the plains arc the 
coastal areas, which arelush with ample rainfall. In the north the 
plateau slopes dramatically into Mt Kilimanjaro.! 

\gor aservatiou Area 
| Some of Tanzania's most distinguishing geographical features are found in the Ngorongoro 

Conservation Area? The park is composed of many craters and gorges, as well as lakes, forest, 

and plains. Among these features is the area’s namesake, the Ngorongoro Crater. The Crater is a 
huge expanse, covering more than one hundred square miles. Onthe Crater’s floor, grasslands 
blend into swamps, lakes, rivers, and woodland. Also within the Conservation Area's perimeter 
is the Olduvai Gorge, commonly referred to as the “Cradle of Mankind.” where in 1931 the stone 

tools of prehistoric man were found. This find subsequently led to the discovery of the remains 

of humans wholived 1.75 million years ago. 

| Serengeti Plain 
Adjacent to the western edge of the Ngorongoro Conservation Areais the Serengeti Plain. Its 
area is approximately 5,700 square miles, and its central savanna supports many grazing animals 
with plentiful water and lush grasses. Its southem portion is dry, receiving an average of only 
twenty inches of rainfall znmually. The north is wooded grassland with watercourses and 
tributaries to larger rivers. Only two seasons occur on the Serengeti: dry and wet. The dry season 
occurs between June and October and the wet season between Novemberto May. 

)Mt Kdimanjaro ix 19,430 fee high, making i the fourth tallest mouuiain ix the world 
2 The Conservation Area is a national preserve spanning 3,196 square miles 

Word processors allow you to create, edit, save, 

and print text-based documents, including fly- 
ers, reports, newsletters, and Web pages. 

Features 
Word wrap is a basic feature that automatically 
moves the insertion point to the next line. 

Editing features include 

e Thesaurus, which provides synonyms, 

antonyms, and related words. 

e Find and replace, which locates (finds), re- 

moves, and inserts (replaces) another 
word(s). 

e Spelling and grammar checkers, which au- 
tomatically locate misspelled words and 
grammatical problems. 

Formatting features include 

e Font—design of characters. Font size is the 

height of characters. 

e Character effects—include bold, italic, and 

colors. 

¢ Styles—feature that quickly applies prede- 
fined formats. 

¢ Bulleted and numbered lists—used to pre- 
sent sequences of topics or steps. 



To be a competent end user, you need to understand the capabilities of basic application soft- 
ware, which includes word processors, spreadsheets, database management systems, and 

presentation programs. You need to know how to use these applications and how data can be 
shared between them. 

DATABASE MANAGEMENT 
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Spreadsheet programs are used to organize, an- vt = 
: + {rs _. : Stine. __|Rier ne 

alyze, and graph numeric data. Sn ae a oe ee 

Feat A database is a collection of related data. A data- 
eatures 

base management system (DBMS), also known 

as a database manager, structures a database 
and provides tools for manipulating data. 

Principal spreadsheet features include the 
following 

¢ Workbook files consist of one or more re- 

lated worksheets. Features 

Principal database management system features 
include the following 

Relational database organizes data into re- 
lated tables. 

Tables have rows (records) and columns 
(fields). 

e Sort is a tool to rearrange records. 

¢ Worksheets, also known as spreadsheets or 
sheets, are rectangular grids of rows and 
columns. Rows are identified by numbers, 
columns by letters. 

¢ Cells are formed by the intersection of a row 
and column; used to hold text and numeric 

entries. 

¢ Text entries (labels) provide structure and 

numeric entries can be numbers or 

formulas. 

e Filter is a tool to display only those records 
meeting specified conditions. 

¢ Query is a question or request for specific 

data contained in a database. 
¢ Formulas are instructions for calculations. 

Functions are prewritten formulas. 

e Forms are used to enter and edit records. 

e Reports are printed output in a variety of forms. 
¢ Range is a series of cells. 

¢ Analytical graphs (charts) represent data 
visually. 

¢ Recalculation occurs whenever a value 
changes in one cell that affects another 

cell(s). First Name Photo/Renane 

¢ What-if analysis is the process of observing hen) ene] 
the effect of changing one or more values. * 

ZIP Code o212-3740 sak 
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Gender 
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Presentation graphics combine a variety of vi- 
sual objects to create attractive, visually interest- 
ing presentations. They are excellent tools to 
communicate a message and to persuade people. 

Features 
Principal presentation graphics features include 
the following: 

e Slides—individual pages or screens of a 
presentation. 

¢ Design templates—professionally selected 
combination of color schemes, slide layouts, 

and special effects. 

¢ Content templates—provide suggested 
content for each slide. 

e Animation—adds action to text and graphics. 
Transitions animate moving from one slide 
to the next. 

EGRATED PACKAGES 
An integrated package, also known as personal 
or home software, is a single program that pro- 
vides the functionality of several application pack- 
ages. Some important characteristics include 

i a no 

— 
a ie | 

e Functions that typically include word process- 
ing, spreadsheet, database manager, and more. 
Each function is not as extensive or powerful 
as a single-function application program. 

e Less expensive than purchasing several 
individual application programs and simple 
to use. 

¢ Popular with home users who are willing to 
sacrifice some advanced features for cost and 
simplicity. 

Basic Application Software 
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A software suite is a collection of individual ap- 
plication packages sold together. 

e Productivity suites (office software suites 
or office suites) contain professional-grade 
application programs. 

e Alternative office suites include download- 

able office suites (stored on your computer) 

or online office suites (stored online). 

e Specialized suites focus on specific applica- 
tions such as graphics. 

¢ Utility suites include a variety of programs 
designed to make computing easier and safer. 

Computer trainers instruct new users on the 
latest software or hardware. Teaching degree is 
preferred and experience with latest software 
and/or hardware is essential. Salary range $25,000 
to $50,500. 
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analytical graph (70) 

animation (77) 

application software (62) 
basic application (62) 

bulleted list (66) 

button (63) 

cell (69) 

character effect (66) 

chart (70) 

citations (68) 

column (69) 

computer trainer (81) 

content template (77) 

contextual tab (63) 

database (74) 

database management 
system (DBMS) (74) 

database manager (74) 

design template (77) 
dialog box (62) 

document (66) 

document theme (78) 

downloadable office suite (80) 

editing (66) 

field (74) 

find and replace (66) 

filter (74) 

font (66) 

font size (66) 

form (74) 

format (66) 

formula (69) 

function (69) 

group (63) 

galleries (63) 

grammar checker (66) 

graphical user interface (GUI) (62) 

home software (79) 

icons (62) 

integrated package (79) 
label (69) 

menu (62) 

menu bar (62) 

numbered list (66) 

numeric entry (69) 

office software suite (80) 

office suite (80) 

online office suite (80) 

page (77) 
personal software (79) 
pointer (62) 

presentation graphics (77) 
productivity suite (80) 

query (74) 
range (69) 

recalculation (70) 

record (74) 

relational database (74) 
report (74) 

ribbons (63) 

row (69) 

sheet (69) 

slide (77) 

software suite (80) 

sort (74) 

specialized application (62) 
specialized suite (80) 
speech recognition (63) 
spelling checker (66) 
spreadsheet (69) 

styles (66) 

system software (62) 
tab (63) 

table (74) 

text entry (69) 

thesaurus (66) 

toolbar (63) 

transition (77) 

user interface. (62) 

utility suite (81) 

what-if analysis (70) 

window (62) 

word processor (66) 

word wrap. (66) 
workbook file (69) 

worksheet (69) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms3. 
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Circle the letter or fill in the correct answer. 

1. This type of software works with end users, application software, and computer 
hardware to handle the majority of technical details. 

a. communications software c. Web software 

b. application software d. system software 

2. ____________ are narrowly focused on specific disciplines and occupations. 

a. Basic applications c. Specialized applications 

b. Utility programs d. Business suites 

3. The primary ‘purpose of this type of software is to create text-based documents. 

a. Web development c. spreadsheet 

b. word processing d.. presentation 

4. Organizations create newsletters, manuals, and brochures with this type of software. 

a. presentation c. spreadsheet 

b. graphics d. word processing 

5. Letters, memos, term papers, reports, and contracts are all examples of 

a. menus c. spreadsheets 

b. models d. documents 

6. Numbers and formulas entered in a cell are called 

a. numeric entries c. labels 

b. intersection d. text 

7. The acronym DBMS stands for what? 

a. document binder management system 

b. database management system 

c. double-blind management setup 

d. data binding and marketing structure 

8. Database _________ are primarily used to enter new records and to make changes 
to existing records. 

a. tables c. queries 

b. forms d. reports 

9. A file that includes predefined settings that can be used to create many common types 
of presentations is called a 

a. pattern c. template 

b. model d. blueprint 

10. A(n)____———_CSHis a single program that provides the functionality of a word 
processor, spreadsheet, database manager, and more. 

a. software suite c. specialized application 

b. integrated package d. basic application 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiple3. 

Basic Application Software 
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omputinga ; 
Poe x Match each numbered item with the most closely related lettered item. Write your answers in 

» ? the spaces provided. 

a. analytical 1. Area that contains a document, program, 
hoes or message. 

c. integrated package 2. Type of graph or chart. 
d. range 3. Includes the functionality of a word processor, 

: spreadsheet, database manager, and more. 
e. relational database 

f. software suite 4. Identifies incorrectly spelled words and 
g. sort suggests alternatives. 

h. spelling checker 5. The intersection of a row and column ina 

i. what-if analysis spreadsheet. 

j. window 6. A collection of two or more cells in a 
spreadsheet. 

7. Spreadsheet feature in which changing one or 
more numbers results in the automatic 

recalculation of all related fields. 

8. Database structure that organizes data into 

related tables. 

9. Arranging objects numerically or 
alphabetically. 

10. Collection of individual applications that are 
bundled together. 

For an interactive matching practice test, visit our Web site at www.computing2010.com and 

enter the keyword matching3. 

OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

1. Explain the difference between general-purpose and special-purpose applications. 

2. Discuss the common features of most software programs. Describe the new interface 
introduced with Microsoft Office 2007. 

3. What is the difference between a function and a formula? How is a formula related to 

what-if analysis? 

4. What are presentation graphics programs? How are they used? 

5. What is the difference between an integrated package and a software suite? What are 
the advantages and disadvantages of each? 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

Speech Recognition 

Tired of using your keyboard? Have you ever thought about speaking to your computer? Perhaps 

speech recognition is for you. To learn more about speech recognition, review Making IT Work for 

You: Speech Recognition on pages 64 and 65. Then answer the following questions: (a) What 

menu item is selected to begin training the software? (b) What are the verbal commands to start 

the Microsoft Word application? (c) Have you ever used speech recognition? If you have, describe 

how you used it and discuss how effective it was for you. If you have not, discuss how you might 

use it in the future. Be specific. 

Presentation Graphics 

For presentations, having the right software can help grab your audience’s attention. Connect to our 

graphics software package. Once connected, 

review the product’s features and answer the 

following questions: (a) What computer 

hardware and software are required to use 

the presentation graphics product? (b) List 

and describe three features that could help 

you organize or present your ideas. (c) What 

types of files can be embedded with a pres- Chron cali) Dresersuars (ot Sve 

entation using this software? a New in Keynote 08 

Office Suites 

Microsoft is the leader in the office suite market, but several competing suites are also available. 

Visit our site at www.computing2010.com and enter the keyword office to connect to a maker of 

office suites. Review the site, and then answer the following questions: (a) What applications are 

provided in the suite? (b) What are the similarities and differences between the Microsoft and the 

competing office suite? (c) Which suite would you choose? Why? 

Basic Application Software _ 
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EXPANDING YOUR KNOWLEDGE 

mputin 
or 907, 

2 The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Speech Recognition Works 

Speech recognition is an emerging technology. To learn how speech recognition works, visit our 

Web site at www.computing2010.com and enter the keyword speech. Then answer the following: 

(a) Create a drawing similar to the one on our Web site that would represent dictating a mailing 

address for an address label. (b) What hardware is required to use voice recognition software? 

(c) Describe how speech recognition could enhance your use of each of the following types of ap- 

plications: word processing, spreadsheet, and presentation. (d) Describe a profession that could 

benefit from speech recognition software. Be specific. 

Sharing Data between Applications 

Sharing data between applications can be very convenient and can greatly increase your produc- 

tivity. The three most common ways to share information are copy and paste, object linking, and 

object embedding. To learn more about sharing data between applications, visit out Web site at 

www.computing2010.com and enter the keyword sharing. Then respond to the following: (a) Dis- 

cuss how copy and paste works. Provide a specific example. (b) What is the difference between 

object linking and object embedding? Provide specific examples. (c) Describe a specific situation 

in which you might use all three types of sharing data between applications. 

Shareware 

One way to acquire new application software is by downloading shareware. Conduct a Web search 

for shareware programs. Connect to and explore a shareware site offering a program that might 

interest you. Then respond to the following: (a) What is shareware? Who creates it? (b) What does 

shareware cost to use? What about support if you have a problem using it? (c) What are the risks 

of using shareware? Be thorough. (d) Would you use shareware? Why or why not? 



COMPUTING ESSENTIALS 2010 

WRITING ABOUT TECHNOLOGY - 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Acquiring Software 

There are three common ways to obtain new software: use public domain software, use share- 

wate, buy commercial software. In addition to these three ways, two others are to copy programs 

from a friend or to purchase unauthorized copies of programs. Investigate each of these five op- 

tions, and then answer the following in a one-page paper: (a) Define and discuss each option. Be 

sure to discuss both the advantages and disadvantages of each. (b) Which seems like the best 

method to you? Why? (c) Do you think there is anything wrong with obtaining and using un- 

authorized software? Identify and explore the key issues. 

Software Standards 

Most of the products you encounter every day, such as cars, electronics, and food, are required by 

law to meet certain conditions to ensure your safety and a minimum level of quality. Software, 

however, can be written by anyone with few of these constraints. Fortunately, some standards of 

certification do exist. Research a certification 
SS Sain : 

program for software vendors. Write a one- 

page paper to answer the following: (a) De- 

scribe the certification program you selected. 

What type of software is it intended for? 

Amanda fackun Softeace Servec-Contric Conseuting. 
arovkiis tet Depiior Dye Eres Reb eretiie: Virctne SETI ome 

Sotteeuee. Deiesprem Tens! vase. ethene Termine! — 
cor —] 

Aessies, Americans Lost Out in Lowove!s limcx Nietock Pads gy pedhaancnaannares Orig SS = 
Uns Ob ES New carge of psei-tt! (b) What requirements must software meet 

to receive certification? (c) Who performs the Doers 
V) CRS) Gy zocormmevapey 

software tests to ensure compliance? (d) As a ee eee one 
Ths lense Bing Wh the eS TK De Sa series SUN OmEWeTed Dive quemy sa, 

cre 

consumer of software, what additional certi- 

fication requirements would you like to see? 

Explain your answer. 

Basic Application Software 
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Introduction 
Expect surprises—exciting and positive opportunities. 

The latest technological developments offer you new 

opportunities to extend your range of computer com- 

petency. As we show in this chapter, software that for 

years was available only for larger computers has be- 

come available for microcomputers. This new genera- 

tion of specialized application makes it possible to 

perform advanced tasks at home. 

For example, it is now possible, and quite common, 

for people to create their own Web sites. Home users 

also have access to software that helps manipulate 

and create graphic images. Many musicians and artists 

work from home to create complex and beautiful work 

using specialized applications. 

Multimedia 
presentations are interactive f Ae 

and include a variety of media S a AIRWAY LINING 

SUPRA ITT RECA RTA R en paren 

SPECIALIZED APPLICATION 
SOFTWARE 

Some of these same technological advances have al- 

lowed researchers and computer scientists to make ad- 

vances in the field of artificial intelligence that previously 

were envisioned only in science fiction. Robots now pro- 

vide security and assistance in homes. Virtual reality is 

providing opportunities in the fields of medicine and sci- 

ence but also commonly appears in video games. 

Competent end users need to be aware of special- 

ized applications. They need to know who uses them, 

what they are used for, and how they are used. These 

advanced applications include graphics programs, au- 

dio and video editing software, multimedia, Web 

authoring, and artificial intelligence, including virtual 

reality, knowledge-based systems, and robotics. 
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Virtual Reality 
consists of sensory equipment 
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The small airways are also called bronchial tubes. The side 
of the tube is the airway wall. The inside of the tube is 
fined with glands that can produce mucous. Notice that 
muscle bands surround the outside of the tube. These 
muscles are relaxed, and the airway is open. Use your 
mouse to explore the labels. 



L SPECIALIZED APPLICATIONS 

| n the previous chapter, we discussed basic applications that are widely used 
in nearly every profession. This chapter focuses on specialized applications 

that are widely used within specific professions. (See Figure 4-1.) Specifically, 
we will examine 

ADOBE PHOTOSHOP cs3° 

e Graphics programs for creating professional-looking published docu- 
ments, for creating and editing images, and for locating and inserting 
graphics. 
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e Audio and video software to create, edit, and play music and videos. 

e Multimedia programs to create dynamic interactive presentations. 

e Web authoring programs to create, edit, and design Web sites. 

e Artificial intelligence, including virtual reality, knowledge-based systems, 
and robotics. 
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n Chapter 3, we discussed analytical and presentation graphics, which are 
widely used to analyze data and to create professional-looking presentations. 

Here we focus on more specialized graphics programs used by professionals in 
the graphic arts profession. 

Figure 4-1 Specialized 

applications 

DESKTOP PUBLISHING 
Desktop publishing programs, or page layout programs, allow you to 
mix text and graphics to create publications of professional quality. While 
word processors focus on creating text and have the ability to combine text 
and graphics, desktop publishers focus on page design and layout and provide 

OUI =ocuAPTER 4 



greater flexibility. Professional graphic artists use desktop publishing pro- 
grams to create documents such as brochures, newsletters, newspapers, and 
textbooks. 

Popular desktop publishing programs include Adobe PageMaker, Microsoft 
Publisher, and QuarkXPress. While these programs provide the capability to 
create text and graphics, typically graphic artists import these elements from 
other sources, including word processors, digital cameras, scanners, image 

editors, illustration programs, and image galleries. 

IMAGE EDITORS 
One of the most common types of graphic files is bitmap. 
Bitmap images, also known as raster images, use thou- 
sands of dots or pixels to represent images. Each dot has a 
specific location, color, and shade. One limitation of bitmap 

images, however, is that when they are expanded, the im- 

ages can become ‘pixilated, or jagged on the edges. For 
example, when the letter A in Figure 4-2 is expanded, the 
borders of the letter appear jagged, as indicated by the 
expanded view. : 

Image editors, also known as photo editors, are special- 
ized graphics programs for editing or modifying digital photo- 
graphs. Popular professional image editors include Microsoft 
Paint, Adobe Photoshop, and Corel Paint Shop Pro. (See 

Figure 4-3.) 

Expanded view 

Figure 4-2 Bitmap image 
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Graphics programs have made 

desktop publishing affordable and 

available to the average user. To 

learn more about a leading 

developer of powerful graphics 

programs, visit our Web site at 
www.computing2010.com and 

enter the keyword graphics. 

as 

Figure 4-4 Vector image 

Figure 4-5 Adobe Illustrator 

ILLUSTRATION PROGRAMS 
Vector is another common type of graphic file. While bitmap images use pix- 
els to represent images, vector images, also known as vector illustrations, 
use geometric shapes or objects. (See Figure 4-4.) These objects are created by 
connecting lines and curves. Because these objects can be defined by mathe- 
matical equations, they can be rapidly and easily resized, colored, textured, 

and manipulated. An image is a combination of several objects. Illustration 
programs, also known as drawing programs, are used to create and edit vec- 
tor images. 

Popular professional illustration programs include Adobe Illustrator, Adobe 
FreeHand, and Corel-Draw. (See Figure 4-5.) 

IMAGE GALLERIES 
Image galleries are libraries of electronic images. These images are used for 
a wide variety of applications from illustrating textbooks to providing visual 
interest to presentations. There are two basic types of electronic images in 

these galleries: 

e Stock photographs—photographs on a variety of subject material from 
professional models to natural landscapes. 

¢ Clip art—graphic illustrations representing a wide range of topics. Most 
applications provide access to a limited selection of free clip art. For exam- 
ple, in Microsoft Word, you can gain access to several pieces of clip art by 
issuing the command Insert>Pictures>Clip Art. 

There are numerous Web image galleries. (See Figure 4-6.) Some of these 

sites offer free images and clip art while others charge a fee. 
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GRAPHICS SUITES 

Some companies have combined or bundled their sepa- 
rate graphics programs in groups called graphics 
suites. The advantage of the graphics suites is that you 
can buy a larger variety of graphics programs at a lower 
cost than if purchased separately. 

Two popular suites are Adobe’s Creative Suite and 
CorelDRAW Graphics Suite. CorelDRAW Graphics Suite 

: Organization 

Classroom Clipart www.classroomclipart.com 

 ClipArt.com www.clipart.com : 

_ Graphics Factory www.graphicsfactory.com 

| MS Office clip art office.microsoft.com/clipart | 

includes five individual graphics programs plus alarge | ‘Stockphoto =——_sistockphoto.com | 
oe of clip art, media clips, and fonts. (See Figure Flickr Créative SUC COn? 

_ Commons creativecommons/ 

Figure 4-6 Selected Web image 

galleries 

CONCEPT CHECK 

p What is desktop publishing? 

What is the difference between an image editor and an illustration program? 

p Describe image galleries. What are graphics suites? 

Lccoe aN Ray 

CorelDRAW 
GRAPHICS SUITE 

Figure 4-7 CorelDRAW 

Graphics Suite 
AUDIO AND VIDEO | 

] n the past, professional-quality editing of home audio and video was a job for 
professional photo labs or studios. For example, if you wanted to assemble 

footage from all your Fourth of July picnics, you sent all the tapes to a lab and 
waited for a compilation tape. Now, using audio and video editing software, 
you can create your own compilation movies. 

Rss 

: 
3 
> 
a 

* Video editing software allows you to reorganize, add effects, and more 
to your digital video footage. Two commonly used video editing software 
programs are Apple’s iMovie and Windows Movie Maker. (See Figure 4-8.) 
These programs are designed to allow you to assemble and edit new 
home videos and movies from raw digital video footage. To see how 
digital video editors work, visit our Web site at www.computing2010. 
com and enter the keyword video. To learn how to use a digital video 

editor, see Making IT Work for You: Digital Video Editing on pages 98 

and 99, 7% 
~ 4 

¢ Audio editing software allows you to create and edit audio clips. Most #2 /f 
audio editing software also has features that allow you to add audio = 
effects, like filters, to your tracks. For example, you can use this type of 
software to filter out pops or scratches in an old recording. You can even 
use this software to create your own MP3s. Some commonly used audio 
editing software programs are Apple’s GarageBand and Sony’s ACID. 

(See Figure 4-9.) 

Specialized Application Software 
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DIGITAL VIDEO EDITING 

Do you want to make your own movie? Would you like to edit some home movies 

and distribute them to family and friends on DVDs? It's easy with the right equip- 

ment and software. 

Capturing Video You can capture video to your computer from a device such as a digital cam- 

corder. Once captured, the video can be edited using digital video editing software. Follow the steps 

below to capture video from a digital camcorder using Windows Vista. 

@-e Connect the digital 
camcorder to your 

computer and turn 

it on. 

Enter a name for the videotape you will import 

Name: Carol's Birthday] 
” Select /mport Video. 

@ Enter a name and | Import te: (JB videos 

select a location to 

save the imported | OF mom 
video. Import entire videotape or just parts? 

© Import the entire videotape to m 

@- Select the portion of | oral — 

the video to import. | | sport of ee 
You can importthe | 4 ino caaes 
entire video or only n 

a particular section. dar! Wieniiog tascaps 

Youcon ed Cane 
Preview the video as al 
it is captured from (Saal 
your camera to the 

= age | Video imported: 0;00:23 

file you specified. Size of vide file: 20.27 MB 
Space remaining on C: 114.88 GB 

(5) Preview widescreen 
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Editing a Movie Windows Movie Maker divides your captured video into clips, or scenes that 

make up your movie. Follow the steps below to create a movie by arranging clips and adding 

special effects. 

Drag movie clips from 
the Contents Pane and 
arrange them in the 

Storyboard. 
Tasks Pane 

Use the options in the 

Tasks Pane to add 

sounds, transitions, title 

screens, and effects to 

your movie. 

Contents Pane 

Use the Preview Monitor 

to preview your movie. 

~ - as 
| I Windows Movie Maicer 

Carol's Birthday 
‘ 

We Edit View Tats Cliyi 

Carol's Blitinday 007 

Storybaetd > 

Carats. 

Birthday, 

Carol's Birthday 003 

Corol's Birthday 089 

Coro''s Birthday 002 

Preview Monitor 

Creating aDVD Once you have edited your movies, you can create a DVD to share with friends 

and family. You will need a DVD writer and a blank writable DVD. Follow the steps below to design 

a menu, add movies, and create your DVD. 

Launch Windows DVD Maker, and click 

the Choose Photos and Videos button. 

Select the video file you created 

with Windows Movie Maker in the 
previous step. 

Click Next button. 

Select a menu style that will be 

displayed when your DVD is played. 

Insert a writable DVD in your DVD drive 

and click the Burn button to create 
your DVD. 

The Web is continually changing, and some of the specifics presented in this Making IT Work for 

You may have changed. To learn about other ways to make information technology work for you, 

eo {ig Windows DVD Maker 

Add pictures.and video to the DVD 

File {&) Additems []Removeitems 4p 4} 9 

Order Name 

Corot’s Birthaay 

—_- 

Carol's Birthd 

visit our Web site at www.computing2010.com and enter the keyword miw. 
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Figure 4-8 Apple iMovie 

Figure 4-9 Apple GarageBand 
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ultimedia is the integration of all sorts of media into one presentation. 
For example, a multimedia presentation may include video, music, voice, 

graphics, and text. You may have seen multimedia applied in video games, 
Web presentations, or even a word processing document. Many of the basic 
application software programs you learned about in Chapter 3 include features 
that make the incorporation of multimedia in documents easy. Although these 
applications include multimedia features, they create documents that are gen- 
erally accessed in a linear fashion and provide very limited user interaction. 



Effective multimedia presentations incorporate user participation or inter- 
activity. Interactivity allows the user to choose the information to view, to 
control the pace and flow of information, and to respond to items and receive 
feedback. When experiencing an interactive multimedia presentation, users 
customize the presentation to their needs. For example, Figure 4-10 presents 
an opening page of a multimedia presentation titled “About Asthma.” Users 
are able to select the language to be used and decide whether to include sound. 

Once used almost exclusively for computer games, interactive multimedia is 
now widely used in business, education, and the home. Business uses include 

high-quality interactive presentations, product demonstrations, and Web page 
design. In education, interactive multimedia is used for in-class presentations 
and demonstrations, distance education, and online testing. In the home, mul- 

timedia is frequently used for entertainment. 

LINKS AND BUTTONS 
An interactive multimedia presentation is typically organized as a series of re- 
lated pages. Each page presents information and provides links, or connec- 
tions, to related information. These links can be to video, sound, graphics, and 

text files, and to other pages and resources. By clicking special areas called 
buttons on a page, you can make appropriate links and navigate through a 
presentation to locate and discover information. Typically, there are several 
buttons on a page. You can select one, several, or none of them. You are in con- 

trol. You direct the flow and content of the presentation. (See Figure 4-11.) 

DEVELOPING MULTIMEDIA PRESENTATIONS 

To create interactive multimedia presentations, follow these steps: plan and 
analyze, design, create, and support. Follow the same development process re- 
gardless of the complexity and size of the project. 

asthma - Microsoft Internet Explorer 

| @\ WHAT'S ASTHMA 
‘@ ALL ABOUT? 

nto sotnd (400 KB) 

Figure 4-10 Opening page of a multimedia presentation Figure 4-11 Links and buttons are used to navigate the 

“About Asthma” “About Asthma” multimedia presentation 
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e Plan and analyze: Determine the overall objective of the project, the 
resources required, and the person or team of people who will work on 
the project. 

¢ Design: The creation of a story board is essential to the development of the 
project. A story board is a design tool used to record the intended overall 
logic, flow, and structure of a multimedia presentation. Figure 4-12 presents 
a partial overall story board. The highlighted path indicates just one of the 
many different paths a user could take. Each rectangle represents a single 
page in the presentation. Each page has a detailed story board associated 
with it that specifies the content, style, and design along with the links to 
video, audio, graphics, text, or any other media for that particular page. 

eee Wicb ° Create: Use a multimedia authoring program to create the interactive 
aba ol kel @-hakel al multimedia presentation. For example, see a selection of pages from 

“About Asthma” in Figure 4-13. This sequence of pages matches the high- 
lighted story board elements in Figure 4-12 and represents just one possi- 
ble path through the presentation. 

¢ Support: Evaluate effectiveness, identify errors, and revise as needed. 

On the Web 
Explorations 

A final version of the multimedia 

presentation “About Asthma” is 

available on the Web. For a link to 

this presentation, visit our Web 

site at www.computing2010.com 

and enter the keyword asthma. 

To Jearn more about some of the 

leading companies that develop 

multimedia authoring programs, 

visit our Web site at www. 
computing2010.com and enter 

the keyword multimedia. MULTIMEDIA AUTHORING PROGRAMS 
Multimedia authoring programs are special programs used to create multi- 
media presentations. They bring together all the video, audio, graphics, and 
text elements into an interactive framework. Widely used authoring programs 
include Adobe Director and Toolbook. 
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Figure 4-12 Partial overall story 

board for the “About Asthma” 

multimedia presentation 
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Respiratory System 
The Respiratory System page appears on the 
screen and the contents are discussed. To select the | 
AIR WAYS option, you would click here. 

Introduction: 
This is the Introductory page to a presentation 
of over 30 pages divided into three parts. To 
begin with Part 1, you would click HOW DO 
THE LUNGS WORK? 

S\ ars ASTHMA ALL ABOUT? 
IN 3 PARTS: 

© RUA HACER RENO 

@ HOW DO You TREAT ASTHMA? 

- 5 ‘atin 
' THE RESPIRATORY Sy’ 

These are the parts of the respiratory system. Use your 
mouse to explore the labels. 

Figure 4-13 One path through 

the “About Asthma” multimedia 

presentation 

Airways 
The Airways page 
appears with audio plover 
and an animation begins. 

CONCEPT CHECK 
ital video editing software? What 

g software? 

T imedia and interactivity? What 
eo te soy; [eee = The smail airways are also called bronchial tubes. The side 

Itimedia auth oring programs? of the tube is the airway wall. The inside of the tube Is 
: = fined with glands that can produce mucous. Notice that 

muscle bands surround the outside of the tube. These 
muscles are relaxed, and the airway is open. Use your 
mouse to expiore the labels. — 

je steps to create an interactive 
1edia presentation. 

WEB AUTHORING 
here are over a billion Web sites on the Internet, and more are being 
added every day. Corporations use the Web to reach new customers and 

to promote their products. (See Figure 4-14.) Individuals create their own 
personal sites, called blogs. Creating a site is called Web authoring. It be- 
gins with site design followed by creation of a document file that displays 
the Web site’s content. 
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WEB SITE DESIGN 

A Web site is an interactive multimedia form of 

Click an image lo see details 

When your mouth 
drops open, click the 

shutter 

Currently er amd © Qranns are availabie for use as ecards and/or computer desktop 

backgrounds. Piease note that ail of the images on this site are copyrighted material and commercial use 
requires my permission. 

it you are interested in a specific kind or color of flower, try the «wwe 

color or by flower or plant category. Or see ny 

Figure 4-14 Flora Photographs 

Web site 

J) to view images by predominant 

@ & botemet | Protected Mode Off 

Figure 4-15 Partial 
graphical map for the 

Flora Photographs 

Web site 

> 

communication. Designing a Web site begins with 
determining the site’s overall content. The content 
is then broken down into a series of related pieces 
of information. The overall site design is commonly 
represented in a graphical map. (See Figure 4-15.) 

Notice that the graphical map shown in Figure 
4-15 is very similar to the story board depicted in 
Figure 4-12. In this case, however, each block in the 
map represents a Web page. Lines joining the 

blocks represent links to related pages of informa- 
tion that make up the Web site. The first page, or 

home page, typically serves as an introduction and 
supplies a table of contents. The following pages 
present the specific pieces or blocks of information. 

Multimedia elements are added to individual 
pages to enhance interest and interactivity. One 
multimedia element found on many Web sites is 

moving graphics called animations. These animations can be 
simple moving text or complicated interactive features. There 
are many specialized programs available to aid in the cre- 

ation of animation. One type of interactive animation is pro- 

duced using software called Adobe Flash. Flash movies can 
be inserted as a part of the page or encompass the entire 
screen. One effect available though Flash is morphing. Mor- 
phing is a special effect in which one shape seems to trans- 
form into another. 

WEB AUTHORING PROGRAMS 

As we mentioned in Chapter 2, Web pages are typically HTML 
documents. With knowledge of HTML and a simple text editor, 
you can create Web pages. Even without knowledge of HTML, 
you can create Web pages using a word processing package 
like Microsoft Word. 

More specialized and powerful programs, called Web au- 
thoring programs, are typically used to create sophisticated 
commercial sites. Also known as Web page editors and HTML 
editors, these programs provide support for Web site design 
and HTML coding. Some Web authoring programs bill them- 
selves as WYSIWYG (what you see is what you get) editors, 
to indicate that you can build a page without interacting directly 
with HTML code. WYSIWYG editors preview the page de- 
scribed by HTML code. Widely used Web authoring programs 
include Adobe Dreamweaver, NetObjects Fusion, and Microsoft 

Expression. The Web site depicted in Figures 4-14 and 4-15 was 
created using Adobe Dreamweaver (See Figure 4-16.) 

CONCEPT CHECK 

Describe Web authoring. 

p> What are graphical maps, animation, Flash, and morphing? — 

p> What are Web authoring programs? What are WYSIWYG editor 



Are you thinking about creating your own Web site? Perhaps you al- 

ready have one and would like to spruce it up a bit? Here are a few 

suggestions that might help. 

Use a common design and theme. Consistency in the use of colors, fonts, 

background designs, and navigation features gives a Web site a unified feeling 

and makes it easier to use. 

Use graphics and animations to add interest. Graphics and animations 

add interest and focus the user’s attention. However, they take time to down- 

load and the wait frustrates users. Be selective and limit the size of graphics. 

Also reuse graphics from one page to another. 

Make navigating your Web site easy. Create a simple method of navigat- 

ing that allows users to get to their desired information as quickly as possible. 

None of your content should be more than three clicks from the home page. 

Design your site for a standard display. To maximize the impact of your 

site for the largest number of users, design it to be viewed on a monitor with a 

standard 1024 x 768 resolution. 

2 

3) 

4 

To see additional tips, visit us at www.computing2010.com and enter the keyword 

tips. 

WYSIWYG Editing 
Dreamweaver provides tools to 
help you lay out pages with 
common elements such as 
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Figure 4-16 Adobe Dreamweaver 

and the Flora Photographs Web site 
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Many people believe that the next 

big leap forward in computing 

will involve artificial intelligence. 

To learn about a leading 

developer of artificial intelligence 

software, visit our Web site at 

www.computing2010.com and 

enter the keyword 2i. 

Figure 4-17 Virtual reality 

ARTIFICIAL INTELLIGENCE 

he field of computer science known as artificial intelligence (AI) attempts 
to develop computer systems that can mimic or simulate human senses, 

thought processes, and actions. These include reasoning, learning from past 
actions, and using senses such as vision and touch. Artificial intelligence that 
corresponds to human intelligence is still a long way off. However, several 
tools that emulate human senses, problem solving, and information processing 

have been developed. 
These modern applications of artificial intelligence are designed to help 

people and organizations become more productive. Many of these tools 

have practical applications for business, medicine, law, and so on. In the 

past, computers used calculating power to solve structured problems, which 
can be broken down into a series of well-defined steps. People—using intu- 
ition, reasoning, and memory—were better at solving unstructured prob- 
lems, whether building a product or approving a loan. Organizations have 
long been able to computerize the tasks once performed by clerks. Now 
knowledge-intensive work and unstructured problems, such as activities 
performed by many managers, are being automated. Let us now consider 
three areas in which human talents and abilities have been enhanced with 
“computerized intelligence”: virtual reality, knowledge-based systems, and 
robotics. 

VIRTUAL REALITY 

Suppose you could create and virtually experience any new form of reality you 
wished. You could see the world through the eyes of a child, a robot—or even 
a lobster. You could explore faraway resorts, the moon, or inside a nuclear 
waste dump without leaving your chair. This simulated experience is possible 
with virtual reality. 

Virtual reality is an artificial, or simulated, reality generated in 3-D by a 
computer. Virtual reality is also commonly known as VR, artificial reality, or 
virtual environments. To navigate in a virtual space, you use virtual reality 
hardware including headgear and gloves. The headgear has earphones and 

three-dimensional stereoscopic screens (one type is 

called Eyephones). The gloves have sensors that col- 

lect data about your hand movements (one type is 
called DataGlove). Coupled with software, this inter- 

active sensory equipment lets you immerse yourself 

in a computer-generated world. See Figure 4-17. 

Virtual reality modeling language (VRML) is used 
to create real-time animated 3-D scenes. Hundreds of 
sites exist on the Web with virtual reality applications. 

Users are able to experience these applications with 
browsers that support VRML. 

Creating virtual reality programs once required 
very-high-end software costing several thousands of 
dollars. Recently, several lower-cost yet powerful 
authoring programs have been introduced. One of 
the best known is Second Life from Linden Labs, 

which allows users to create animated characters to 



represent themselves and to develop their 
own environment. 

There are any number of possible applica- 

tions for virtual reality. The ultimate recre- 
ational use might be something resembling a 
giant virtual amusement park. More serious 
applications can simulate important experi- 

ences or training environments such as in 

aviation, surgical operations, spaceship re- 
pair, or nuclear disaster cleanup. Some 
virtual reality strives to be an immersive 
experience, allowing a user to walk into a 
virtual reality room or view simulations on 
a virtual reality wall. (See Figure 4-18.) 

KNOWLEDGE-BASED (EXPERT) SYSTEMS 

People who are expert in a particular area— 
certain kinds of medicine, accounting, engi- 
neering, and so on—are generally well paid for their’specialized knowledge. 
Unfortunately for their clients and customers, these experts are expensive, not 
always available, and hard to replace when they move on. 

What if you were to somehow capture the knowledge of a human expert and 
make it accessible to everyone through a computer program? This is exactly what 
is being done with so-called knowledge-based or expert systems. Knowledge- 
based systems, also known as expert systems, are a type of artificial intelligence 
that uses a database to provide assistance to users. These systems use a database 
or knowledge base that contains specific facts, rules to relate these facts, and 

user input to formulate recommendations and decisions. The sequence of process- 
ing is determined by the interaction of the user and the knowledge base. 

Many expert systems use so-called fuzzy logic, which allows users to re- 
spond to questions in a very humanlike way. For example, if an expert 

system asked how your classes were going, you could respond, “great,” 
“OK,” “terrible,” and so on. 

Over the past decade, expert systems have been developed in areas 
such as medicine, geology, architecture, and nature. There are expert 
systems with such names as Oil Spill Advisor, Bird Species Identifica- 
tion, and even Midwives Assistant. A system called Grain Marketing 
Advisor helps farmers select the best way to market their grain. 

Figure 4-18 Virtual reality wall 

ROBOTICS 
Robotics is the field of study concerned with developing and using ro- 
bots. Robots are computer-controlled machines that mimic the motor 
activities of living things. For example, Honda’s Asimo robot resem- 
bles a human and is capable of walking upstairs, dancing, shaking 
hands, and much more. (See Figure 4-19.) Some robots can even solve 

unstructured problems using artificial intelligence. 
Robots are used in factories, manufacturing, home security, the 

military, and many other fields of human endeavor. They differ from 
other assembly-line machines because they can be reprogrammed to 
do more than one task. Robots often are used to handle dangerous, Figure 4-19 Asimo 

repetitive tasks. There are three types of robots. 
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Figure 4-20 Industrial robot 

¢ Perception systems: Perception system 

robots imitate some of the human senses. For 

example, robots with television-camera vision 
systems are particularly useful. They can guide 

machine tools, inspect products, and secure 

homes. 

¢ Industrial robots: Industrial robots are used 
to perform a variety of tasks. Examples are 
machines used in automobile plants to do 
welding, polishing, and painting. Some types 

of robots have claws for picking up objects 
and handling dangerous materials. (See 

Figure 4-20.) 

¢ Mobile robots: Mobile robots act as transports 
and are widely used for a variety of different 
tasks. For example, the police and military use 

them to locate and disarm explosive devices. In the early 2000s, mo- 
bile robots entered the world of entertainment with their own televi- 
sion program, called Battlebots. You can even build your own mobile 
robot from a kit. 

CONCEPT CHECK 

p> Define artificial intelligence. What is virtua 
Describe knowledge-based system 

b> Describe three types of robots. . 

Careers in IT 

Desktop publishers use computers to format and cre- 

ate publication-ready material. (See Figure 4-21.) They 

may create books, magazines, newsletters, and news- 

papers on home computers using special application 

software. A large part of the job is designing page lay- 

out, importing text, and manipulating graphics. Most 

desktop publishers work for companies that handle 

commercial printing accounts. However, there are also 

many independent contractors. 

Desktop publishing positions usually require comple- 

tion of a program at a vocational school or a university. 

Internships and part-time work can be a valuable asset 

to someone pursuing this career. Employers typically 

look for individuals with good communication skills 

and artistic ability. 

Desktop publishers can expect to earn an annual 

salary of $26,500 to $44,500. Advancement opportu- 

nities include management positions or independent 

contracting. To learn about other careers in informa- 

tion technology, visit us at www.computing2010.com 

and enter the keyword careers. 

Figure 4-21 Desktop publisher 



Robots Can Look, Act, and Think Like Us 

Would you like to talk with your mom through a robot 

that both resembles you and demonstrates your emo- 

tions on their rubber faces? What if you received a 

companion robot with a set of moral values? Would 

you trust a robot to trade the stocks in your portfolio? 

Researchers are currently at work on robots with the 

artificial intelligence needed to perform these tasks 
and more. 

The Saya robot, with its artificial skin and muscles, 

is currently under development in Tokyo. Researchers 

hope that eventually it will 

be used as a communica- 

tion device similar to a 
current Web cam. For ex- 

ample, you could connect 

to a robot that resembles 

you at your mother’s 

house and communicate 

through it with her. You 

would see your mother 

through the robot’s visual 

system. Your mother 

would hear your voice 
come from the robot and 

your emotions would be 

displayed on its face. 
Other research is being conducted that will give ro- 

bots a sense of values. It is hoped that these robots will 

be able to make decisions independently based on this 

set of values. Researchers in California are creating 

robots that act as surveillance instruments, capable of 

following a target without direction from a human. 

The robots can predict potential escape routes and 

pursue a subject through crowded areas. 

The Feelix Growing project, a European research 

project, is developing robots that detect human emo- 

tions using simple video cameras and sensors com- 

bined with sophisticated software. These robots can 
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then be programmed to respond with similar emo- 

tional cues. These robots recognize faces and respond 

to stimuli like a person would with emotions ranging 

from surprise to disgust. These robots might be used to 

help children with developmental disabilities in the 

near future. Someday, you might interact with a robot 

that can respond to how you are feeling. 

All of these projects are designed to move beyond 

simple computing and into a decidedly human realm of 

emotional intelligence. Some experts have even sug- 

gested that human intelligence relies on emotional 

input for all important decision making. Thus, by defi- 

nition, for a machine to 

approximate human intelli- 

gence, it would have to 

understand and rely on emo- 

tions. If computers could 

tread human emotions, and 

had emotional intelligence 

of their own, it could be 

possible for your computer 

to act as a stress counselor 

when you stay up all night 

working on a project. 

Computers with their 

own emotional intelligence 

could be the ultimate hu- 

man companions. Computer scientists have suggested 

they may read your mood and play music accordingly. 

Or they could search through audio and video files for 

media you would find moving, funny, or dramatic. If 

computers had their own emotional sense, it is possi- 

ble that they, like the humans they emulate, would 

require interaction for mental health. 

Would you use a robot as a communication device? 

Do you think we should build robots with a sense of 

moral values? Some researchers have suggested that 

robots with artificial intelligence could serve as ideal 

supervisors and managers. What do you think? Would 

you like to have an “emotional” robot for a boss? 
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Professionals in graphic arts use specialized 
graphics programs. 

Desktop Publishing 
Desktop publishing programs (page layout 
programs) mix text and graphics to create pro- 
fessional publications. 

Image Editors 
Image editors (photo editors) create and modify 
bitmap (raster) image files. Images are recorded 
as dots or pixels. 

Illustration Programs 
Illustration programs, also known as drawing 
programs, modify vector images (vector illus- 
trations). In a vector file, images are recorded as 
a collection of objects such as lines, rectangles, 

and ovals. 

Image Galleries 
Image galleries are libraries of electronic im- 
ages, widely available from the Web. Two types 

are stock photographs and clip art. 

Graphics Suites 
A graphics suite is a collection of individual 
graphics programs sold as a unit. 

AUDIOAND VIDEO 

Recent advances in video and audio technology 
allow individuals to assemble near-professional- 
quality video and audio footage. 

Video Software 
Video editing software allows you to reorgan- 
ize, add effects, and more to digital video. 

Audio Software 
Audio editing software allows you to create and 
edit audio clips. You can add audio effects, like 
filters, to your tracks. You can create MP3s. 



To be a competent end user, you need to be aware of specialized applications. You need to know who 
uses them, what they are used for, and how they are used. Specialized applications include gra shies 
programs, audio and video editing software, multimedia, Web authoring, and the field of artificial 
intelligence. 

D asthma Microsoft Internet Explorer 

The small airways are also called bronchial tubes. The side 
of the tube is the airway wail. The inside of the tube is 

fined with glands that can produce mucous. Notice that 
muscle bands surround the outside of the tube. These 
muscles are relaxed, and the airway is open. Use your 
mouse to explore the labels. t 

“4 BACK CONTINUE & 

Multimedia integrates all sorts of media, includ- 

ing video, music, voice, graphics, and text, into 

one presentation. An essential feature is user par- 

ticipation or interactivity. 

Links and Buttons 
A multimedia presentation is organized as a se- 
ries of related pages. Pages are linked, or con- 

nected, by clicking buttons. 

Developing Multimedia Presentations 
The creation of multimedia presentations in- 

volves four steps: 

e Plan and analyze—determine objectives, 
resources required, and project team. 

¢ Design—use story boards to record the 
intended overall logic, flow, and structure. 

e Create—use multimedia authoring programs 
to create a presentation and integrate various 

media elements. 

¢ Support—identify errors, evaluate effective- 
ness, and revise as needed. 

Multimedia Authoring Programs 
Multimedia authoring programs are special 
programs to create multimedia presentations. 

They bring together video, audio, graphics, and 
text elements in an interactive framework. 
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Blogs are personal Web sites. Creating Web sites 
is called Web authoring. It begins with Web site 
design, followed by creating a document file that 

displays the Web site content. 

Web Site Design 
Web sites are an interactive multimedia form of 
communication. 

Graphical maps use linked blocks to repre- 
sent a Web site’s overall content. Typically, blocks 

represent individual Web pages and links indi- 
cate relationships between related pages. 

The first Web page (home page) usually intro- 
duces the site and supplies a table of contents. 
Multimedia elements are added to pages. Anima- 

tions are moving graphics. Flash is a widely 
used application for Web animation. Morphing 
is a special effect that seems to melt one shape 

into another. 

Web Authoring Programs 
Web sites can be created using a simple text 
editor or word processor. Web authoring pro- 
grams, also known as Web page editors or 
HTML editors, are specifically designed to cre- 
ate Web sites. They provide support for Web 
site design and HTML coding. Some offer 
WYSIWYG (what you see is what you get) 

editors. 



Artificial intelligence (AI) attempts to develop 
computer systems that mimic human senses, 
thought processes, and actions. Three areas are 
virtual reality, knowledge-based systems, and 
robotics. 

Virtual Reality 
Virtual reality (VR, artificial reality, or virtual 

environments) creates computer-generated sim- 
ulated environments. It involves the use of inter- 

active sensory equipment, including head gear 
and gloves. Virtual reality modeling language 
(VRML) is used to create real-time animated 3-D 

scenes. 

Applications include recreational and other 
areas such as aviation, surgical operations, 

spaceship repair, and nuclear disaster cleanup. 
Some applications strive for immersive experi- 

ences and can be viewed on virtual reality 
walls. 

CHAPTER 4 

Knowlege-Based (Expert) Systems 
Knowledge-based (expert) systems are pro- 
grams that duplicate the knowledge that humans 
use to perform specific tasks. Knowledge bases 
are databases containing facts and rules. Fuzzy 
logic allows users to respond to questions in a 
very humanlike way. 

Robotics 
Robotics is concerned with developing and us- 
ing robots. Robots are computer-controlled ma- 
chines that mimic the motor activities of living 
things. Three types of robots are perception sys- 
tem, industrial, and mobile. 

~ fee FF ‘\ 

jf 
ad 

Desktop publishers use computers to format 
and create publication-ready material. Voca- 
tional or university degree is preferred plus good 
communication skills and artistic ability. Salary 
range $26,500 to $44,500. 
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animation (104) 

artificial intelligence (AI) (106) 
artificial reality (106) 

audio editing software (97) 
bitmap image (95) 
button (101) 
clip art (96) 

desktop publisher (108) 
desktop publishing program (94) 
drawing program (96) 
expert system (107) 

Flash (104) 
fuzzy logic (107) 
graphical map (104) 
graphics suite (97) 
HTML editor (104) 
illustration program (96) 
image editors (95) 

image gallery (96) 
immersive experience (107) 
industrial robot (108) 
interactivity (101) 

knowledge base (107) 
knowledge-based system (107) 
link (101) 

mobile robot (108) 

morphing (104) 
multimedia (100) 

multimedia authoring program (102) 
page layout program (94) 
perception system robot (108) 
photo editors (95) 

pixel (95) 

raster image (95) 

robot (107) 

robotics (107) 

stock photograph (96) 
story board (102) 
vector (96) 

vector illustration (96) 

vector image (96) 
video editing software (97) 
virtual environment (106) 

virtual reality (106) 

virtual reality modeling 
language (VRML) (106) 

virtual reality wall (107) 
VR (106) 
Web authoring (103) 

Web authoring program (104) 
Web page editor (104) 
WYSIWIG editors (104) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 

www.computing2010.com and enter the keyword terms4. 

Specialized Application Software 
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; g Circle the letter or fill in the correct answer. 

10. 

Graphic programs widely used in the graphic arts profession include __. 

a. desktop publishing programs, image c. megamedia programs, image editors, 
editors, and illustration programs and desktop publishing programs 

b. artificial intelligence, virtual reality, d. virtual reality, desktop publishing 
and illustration programs programs, and illustration programs 

Image editors are used for creating and editing ___. 

a. bitmap images Ceo COX 

b. vector images d. HTML codes 

Programs used to create or modify vector images are called __. 

a. illustration programs ce. graphical modifiers 

b. image editors d. bit publishing packages 

Pages in a multimedia presentation typically provide ____ or connections to related 
information. 

a. blogs c. logs 

b. links d. maps 

When determining the overall objective of a multimedia project, the resources required, 
and the people who will work on the project, you are in the _____ step. 

a. planning c. creating 

b. designing d. supporting 

are Web authoring tools that present a visual representation of a page described by 
HTML code. 

a. Artificial intelligence c. WYSIWYG editors 

b. Image editors d. Virtual reality 

A special effect in which one shape or image seems to melt into another is referred to as 

a. drifting c. morphing 

b. flashing d. polling 

Users can interact in a fully immersed 3-D environment using ___. 

a. unstructured problems c. HTML 

b. virtual reality d. robotics 

Fuzzy logic is 

a. used to respond to questions c. the result of fuzzy thinking 
in a humanlike way 

b. anew programming language used d. aterm that indicates logical values 
to program animation greater than one 

Robots used in automobile plants would be classified as 

a. perception system robots c. mobile robots 

b. industrial robots d. knowledge robots 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiple4. 
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_ Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

Real 1. Integrates all sorts of media into one presentation.____ 

b. bitmap 2. Graphics program for creating and editing bitmap 

Cc desktop publishing images.__ 
d. fuzzy logic 3. Programs used to create multimedia presentations.____ 

e. graphical map 4. Diagram of a Web site's overall design.___ 

f. graphics suite 5. Program that allows you to mix text and graphics to 
: : create publications of professional quality. 

. image editor . 
6. Group of graphics programs offered at lower cost than if 

g 

2 morphing purchased separately.____ 
i . multimedia 3 : p : : 

7. Special effect in which one image seems to melt into 
j- vector image another. 

8. Graphics file made up of thousands of pixels. 

9. Graphics file made up of a collection of objects, such as 
rectangles, lines, and ovals. 

10. Attempts to develop computer systems that mimic or 

simulate human thought processes and actions. 

For an interactive matching practice test, visit our Web site at www.computing2010. com 

and enter the keyword matching4. 

OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

1. Describe graphics, including desktop publishers, image editors, illustration programs, 
image galleries, and graphics suites. 

. Discuss audio and video editing software. 

. What is multimedia? How are multimedia presentations developed? 

Describe Web authoring, including Web site design and Web authoring programs. 

Discuss three areas of artificial intelligence. wok WN 

Specialized Application Software 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

mputin, we 207, 

Digital Video Editing 

Have you ever thought of making your own movie? Would you like to edit some home videos and 

distribute them to family and friends on DVDs? It’s easy with the right equipment and software. 

To learn more about digital video editing, review Making IT Work for You: Digital Video Editing, 

on pages 98 and 99. Then answer the following questions: (a) What program is used to capture 

video from your camcorder to your computer? (b) Where can you preview your movie in Windows 

Movie Maker? (c) What is Windows DVD Maker and what is it used for? 

Adobe Flash 

Web sites aren’t all just text and pictures anymore. Many are taking advantage of browser plug- 

ins that add new functionality and display abilities to Web browsers, as we discussed in Chapter 2. 

One of the most popular plug-ins is Adobe’s Flash. Visit our Web site at www. 

computing2010.com and enter the keyword flash for a link to the Adobe site. Once connected, 

read about Flash and answer the following questions: (a) What is Flash? What types of content 

can it display? (b) How is the Flash plug-in obtained? (c) What types of companies are using Flash 

in their Web page designs? (d) Do you think Flash is a valuable Web page addition or just a flashy 

distraction? Explain your answer. 

Streaming Multimedia Players 

Streaming multimedia files come in many varieties. There are several formats for streaming audio 

and video files available, each with is own advantage. To play these files, a user needs software 

known as a player, which must support the type of file the user wishes to play. Visit our Web site 

at www.computing2010.com and enter the keyword streaming for a link to a popular streaming 

multimedia player. Read about the player and then answer the following questions: (a) What types 

of streaming multimedia files can be played with this player? (b) How does the user receive and 

install the player? (c) As streaming multimedia becomes more widely available on the Internet, 

how might the role of player software change? Be specific. 
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| EXPANDING YOUR KNOWLEDGE ) 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Digital Video Editing Works 

The falling prices of digital camcorders and improvements in computer technology have made 

digital video editing affordable for individuals. To learn more about digital video editing, visit our 

Web site at www.computing2010.com and enter the keyword video. Then answer the following 

questions: (a) What hardware is needed to capture video from a VCR tape? Why is this hardware 

necessary? (b) How can video editing software be used to improve a video? (c) What are some 

common ways to share videos? 

Personal Web Site 

Would you like a personal Web site but don’t want to deal with learning HTML? There are many 

services available to get you started. To learn more about personal Web sites, visit our Web site at 

www.computing2010.com and enter the keyword blog. Then answer the following questions: 

(a) What are Web logs? What are they used for? (b) What is Blogger.com? Describe the following fea- 

tures provided by Blogger.com: templates, upload file, hyperlink, post, publish, and view Web page. 

(c) Have you ever created a Web log or other types of personal Web site? If you have, describe how 

you created it and what you used it for. If you have not, discuss why and how you might use one. 

Streaming Multimedia 

M any Web sites are n OW en h a nN ced with B Yahoo! Music - Internet Radio, Music Videos, Artists, Music News, Interviews, Performances, and - INicrosott bee Melley 

Be Git View é Favorites ods Help 

Address EF hp: /jmusic. yahoo.com 

streaming multimedia. Some sites offer 

streaming audio or video to augment text, ee! music: 

such as news sites with file footage. For |Z VERA MELLON SONGS 
| SS! MUSIC 5 BUCKS A MONTH 
} UNLIMITED THIS IS 

others, the content is the streaming multi- 

media, such as Internet radio or animation 

sites. Locate several Web sites that offer 
whi: ie . 

ety me es A 
Cos er vi ea wUSiC 

streaming multimedia and pick one to re- unmuaries trict sec inaroie A email 
In Her Online Tour Diary ans-Only Video 

view. Then answer the following: (a) De- 

fine “streaming multimedia.” (b) What type 

of streaming multimedia did the site offer? 

Who is the intended audience? (c) In what ways was the experience limited? Be specific. 

Specialized Application Software 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Digital Photo Manipulation 

Image editing software has made it easy to alter photographs, which in the past were accepted as 

visual records of real events. In some cases, the purpose of digital editing is humor and exagger- 

ation, while other times subtle changes are used to alter a photo’s deeper meaning. Research 

examples of digital photo editing that resulted in controversy and then answer the following 

questions in a one-page paper: (a) Do you see any ethical issues related to altering photographs? 

(b) What do you consider the boundary between acceptable photo editing and deceptive or mis- 

leading practices? (c) Do you feel the old saying “seeing is believing” needs to be reconsidered for 

the digital age? Defend your answers. 

Online Expert Systems 

Expert systems have been integrated into many Web sites for consumers. For example, health- 

related Web sites help patients “self-diagnose” illnesses before seeing a physician. Research 

Web sites that make expert systems avail-  ggggpreepeeeeee 
Bo + TAB ttetormcm wala com? 

able and address the following items in a | #usdtmeneereneemmsis 

one-page paper: (a) Define “expert sys- 

tem.” (b) What benefits do these expert 

systems offer the user? (c) Are there ways 

these systems could be harmful? What re- 

sponsibilities do users of online expert 
urante 
SS raced to restaurants, a consumer group 

systems have? (d) What responsibilities do a= <meecomng eee ram meas Boe 
Fost 

providers of online expert systems have? 
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Introduction 
When most people think about computers, they think 

about surfing the Web, creating reports, analyzing data, 

storing information, making presentations, and any 

number of other valuable applications. We typically 

think about applications and application software. 

Computers and computer applications have become a 

part of the fabric of our everyday lives. Most of us agree 

that they are great . . . as long as they are working. 

We usually do not think about the more mundane 

and behind-the-scenes computer activities: loading 

and running programs, coordinating networks that 

share resources, organizing files, protecting our com- 

puters from viruses, performing periodic maintenance 

to avoid problems, and controlling hardware devices 

so that they can communicate with one another. Typ- 

ically, these activities go on behind the scenes with- 

out our help. 

& Disk Defragmenter consolidates fragmented files on your computer's hard disk to improve system 
| performance. How does Disk Defragmenter help? 

SYSTEM SOFTWAR 

That is the way it should be, and the way it is, as 

long as everything is working perfectly. But what if 

new application programs are not compatible and 

will not run on our current computer system? What 

if we get a computer virus? What if our hard disk 

fails? What if we buy a new digital video camera and 

can’t store and edit the images on our computer 

system? What if our computer starts to run slower 

and slower? 

These issues may seem mundane, but they are crit- 

ical. This chapter covers the vital activities that go on 

behind the scenes. A little knowledge about these ac- 

tivities can go a long way to making your computing 

life easier. To effectively use computers, competent 

end users need to understand the functionality of sys- 

tem software, including operating systems, utility pro- 

grams, and device drivers. 
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rake computing easier by pro- 
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Figure 5-1 System software 

handles technical details 

SYSTEM SOFTWARE 

Et users use application software to accomplish specific tasks. For exam- 

ple, we use word processors to create letters, documents, and reports. How- 
ever, end users also use system software. System software works with end 
users, application software, and computer hardware to handle the majority of 
technical details. For example, system software controls where a word process- 

ing program is stored in memory, how commands are converted so that the 
system unit can process them, and where a completed document or file is 

saved. See Figure 5-1. 
System software is not a single program. Rather it is a collection or a system 

of programs that handle hundreds of technical details with little or no user in- 
tervention. System software consists of four types of programs: 

¢ Operating systems coordinate computer resources, provide an interface 

between users and the computer, and run applications. 

¢ Utilities perform specific tasks related to managing computer resources. 

¢ Device drivers are specialized programs that allow particular input or 

output devices to communicate with the rest of the computer system. 

¢ Language translators convert the programming instructions written by 

programmers into a language that computers understand and process. 

etapa System Software 
works with end users, 

application software, and 
computer hardware to 
handle technical details 

Hardware 

E 
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ew 
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OPERATING SYSTEMS 
n operating system is a collection of programs that handle many of the 

technical details related to using a computer. In many ways, an operating 
system is the most important type of computer program. Without a function- 
ing operating system, your computer would be useless. 

FUNCTIONS 

Every computer has an operating system and every operating system performs 

a variety of functions. These functions can be classified into three groups: 

e Managing resources: These programs coordinate all the computer's re- 

sources including memory, processing, storage, and devices such as print- 
ers and monitors. They also monitor system performance, schedule tasks, 
provide security, and start up the computer. 

e Providing user interface: Users interact with application programs and 

computer hardware through a user interface. Many older operating sys- 
tems used a character-based interface in which users communicated with 
the operating system through written commands such as “Copy A: 
assign.doc C:”. Almost all newer operating systems use a graphical user 
interface (GUI). As we discussed in Chapter 3, a graphical user interface 
uses graphical elements such as icons and windows. 

¢ Running applications: These programs load and run applications such as 

word processors and spreadsheets. Most operating systems support multi- 
tasking, or the ability to switch between different applications stored in 
memory. With multitasking, you could have Word and Excel running 
at the same time and switch easily between the two applications. 

FEATURES 

Starting or restarting a computer is called booting the system. There are two 
ways to boot a computer: a warm boot and a cold boot. A warm boot occurs 
when the computer is already on and you restart it without turning off the 
power. A warm boot can be accomplished in several ways. For many computer 
systems, they can be restarted by simply pressing a sequence of keys. Starting 
a computer that has been turned off is called a cold boot. To learn more about 
booting your computer system and POST (power on self-test), visit our Web 
site at www.computing2010.com and enter the keyword boot. 

You typically interact with the operating system through the graphical user 
interface. Most provide a place, called the desktop, that provides access to 
computer resources. (See Figure 5-2.) Operating systems have several features 

in common with application programs, including 

omputings, 
Re 07 s 2, 

e Icons—graphic representations for a program, type of file, or function. 

e Pointer—controlled by a mouse and changes shape depending upon its 

current function. For example, when shaped like an arrow, the pointer can 

be used to select items such as an icon. 

¢ Windows—rectangular areas for displaying information and running 
programs. 

e Menus—provide a list of options or commands. 

¢ Dialog boxes—provide information or request input. 

¢ Help—provides online assistance for operating system functions and 

procedures. 

System Software 



Figure 5-2 Desktop 

Figure 5-3 PDAs have embedded 

operating systems 

My Documents 
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Most operating systems store data and programs in a system of files and 
folders. Unlike the traditional filing cabinet, computer files and folders are 
stored on a storage device such as your hard disk. Files are used to store data 
and programs. Related files are stored within a folder, and for organizational 
purposes, a folder can contain other folders. For example, you might organize 
your electronic files in the My Documents folder on your hard disk. This folder 
could contain other folders, each named to indicate their contents. One might 

be “Computers” and could contain all the files you have created (or will create) 
for this course. 

CATEGORIES 
While there are hundreds of different operating systems, there are only three 
basic categories: embedded, network, or stand-alone. 

¢ Embedded operating systems are used for handheld computers and 
smaller devices like PDAs and some smart phones. (See Figure 5-3.) The en- 
tire operating system is stored within or embedded in the device. The operat- 
ing system programs are permanently stored on ROM, or read-only memory, 
chips. Popular embedded operating systems include Windows CE and 
Windows XP Embedded. 

e Network operating systems (NOS) are used to control and coordinate 
computers that are networked or linked together. Many networks are small 
and connect only a limited number of microcomputers. Other networks, 
like those at colleges and universities, are very large and complex. These 
networks may include other smaller networks and typically connect a 
variety of different types of computers. 

Network operating systems are typically located on one of the connected 
computers’ hard disks. Called the network server, this computer coordi- 
nates all communication between the other computers. Popular network 
operating systems include NetWare, Windows NT Server, Windows XP 

Server, and UNIX. 

e Stand-alone operating systems, also called desktop operating systems, 
control a single desktop or notebook computer. (See Figure 5-4.) These 
operating systems are located on the computer’s hard disk. Often desktop 
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Figure 5-4 Stand-alone operating 

system 

computers and notebooks are part of a network. In these cases, the desktop 
operating system works with the network’s NOS to share and coordinate 
resources. In these situations, the desktop operating system is referred to 
as the client operating system. Popular desktop operating systems include 
Windows, Mac OS, and various versions of UNIX and Linux. 

The operating system is often referred to as the software environment or 

platform. Almost all application programs are designed to run with a specific 
platform. For example, Apple’s iMovie software is designed to run with the 

Mac OS environment. Many applications, however, have different versions, 
each designed to operate with a particular platform. For example, one version 
of Microsoft Office is designed to operate with Windows. Another version is 
designed to operate with Mac OS. 

CONCEPT CHECK 

WINDOWS 
Microsoft's Windows is by far the most popular microcomputer operating sys- 
tem today with over 90 percent of the market. Because its market share is so 
large, more application programs are developed to run under Windows than any 
other operating system. Windows comes in a variety of different versions and is 
designed to run with Intel and Intel-compatible microprocessors such as the 
Pentium IV and Core 2 series. For a summary of Microsoft's desktop operating 
systems, see Figure 5-5. 

There are many versions of Windows. The latest, Windows Vista, was re- 

leased in 2007. (See Figure 5-6.) Compared to the previous system, Windows 
XP, Windows Vista provides several improvements including: 

e Advanced system security to guard against malicious files and programs, 
including spyware. 

System Software 



Have you ever thought about updating your Description 

current operating system? Keeping your . ; : : = 

computer updated with the latest security features and Windows NT Client operating system designed to work 
corrections is essential to avoiding viruses and other Workstation with the Windows NT Server 
security problems. You can keep Windows Vista up to Windows 98 

date automatically by following these steps: 
Stand-alone operating system 

1) Click Start, point to All Programs, and then click Windows 2000 Upgrade to Windows NT Workstation 

Windows Update. Professional 

In the left pane, click Change settings. Windows ME Upgrade to Windows 98 specifically 

Select /nstall updates automatically designed for home users 

(recommended). _ Windows XP Upgrade to Windows 2000 with improved _ 

Under Recommended updates, select the Include interface, stability, and reliability 
recommended updates when downloading, : ; ? : _ 
installing, or notifying me about updates check box, Windows Vista Microsoft’s newest operating system with - 

and then click OK. improved security, three-dimensional 

To see additional tips, visit our Web site at See ee TON ee ced 

www.computing2010.com and enter the keyword tips. 
Figure 5-5 Microsoft desktop operating systems 

¢ Three-dimensional workspace capable of displaying transparent cascading 
windows. 

e Filtering capabilities to provide convenient parental controls by blocking 
access of objectionable Web sites. 

$8 Wedines Viste Help: Isee Comes - Windows Sctemet Explorer 

(<7@) {ey (rewrite mech Tea 

St Se Rp ows Vs Help: Sirs Censor 

%e. Windows: 

Windows Help and How-to 

*~ IdeacenrTER 
See whats Possibie with Windows vista 

PF eet Orcs et 7 

te 
FR Wecers Prete Cotery 

> Mi Programs 

Figure 5-6 Windows Vista 



MAC 0S 
Apple introduced its Macintosh microcomputer and operating system in 
1984. It provided one of the first GUIs, making it easy even for novice com- 
puter users to move and delete files. Designed to run with Apple computers, 
Mac QOS is not nearly as widely used as the 
Windows operating system. As a result, 
fewer application programs have been 
written for it. Nonetheless, Mac OS is con- 

sidered to be one of the most innovative 
operating systems. It is a powerful, easy-to- 
use operating system that is popular with 
professional graphic designers, desktop 
publishers, and many home users. 

One of the latest versions of the Macin- 
tosh operating system is Mac OS X. (See 
Figure 5-7.) This operating system provides 
a wide array of powerful features including 
Spotlight and Dashboard Widgets. Spot- 
light is an advanced search tool that can 
rapidly locate files, folders, e-mail mes- 

sages, addresses, and much more. Dash- 

board Widgets are a collection of specialized programs that will constantly 
update and display information. One version of Mac OS, Leopard, also in- 
cludes Boot Camp, which allows Macintosh computers to run both the Mac 

OS and the Windows operating system. 

Figure 5-7 Mac OS X 
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The UNIX operating system was origi- 

nally designed to run on minicomputers 
in network environments. Now, it is also 
used by powerful microcomputers and by 
servers on the Web. There are a large 
number of different versions of UNIX. 
One receiving a great deal of attention to- 
day is Linux. 

Linux was originally developed by a grad- ar Pe ee 

uate student at the University of Helsinki, piste ones a a 
Linus Torvalds, in 1991. He allowed free Bs action seieaey 
distribution of the operating system code 2 Z [isuctoD ee om 
and encouraged others to modify and fur- ee p} Gesiten 

ther develop the code. Linux is a popular 
and powerful alternative to the Windows 
operating system. (See Figure 5-8.) 



deally, microcomputers would continuously run without problems. However, 
that simply is not the case. All kinds of things can happen—internal hard 

disks can crash, computers can freeze up, operations can slow down, and so 

on. These events can make computing very frustrating. That’s where utilities 
come in. Utilities are specialized programs designed to make computing eas- 

ier. There are hundreds of different utility programs. 

Did you know you can search the content of e-mail 

messages, files, notes and contacts all at once ° 

using a simple utility in Windows Vista? Here’s how: 

Click Start and begin typing the term you want to search for 

into the Start Search blank. r 

As you type, a list of files and other items containing your 

search term is displayed. 

Continue typing to further narrow the list, or click an item in ¢ 

the list to view it instantly. 

To see additional tips, visit our Web site at 

www.computing2010.com and enter the keyword tips. ° 

The most essential are 

Troubleshooting or diagnostic programs that 
recognize and correct problems, ideally before 

they become serious. 

Antivirus programs that guard your computer 

system against viruses or other damaging pro- 

grams that can invade your computer system. 

Uninstall programs that allow you to safely and 
completely remove unneeded programs and 
related files from your hard disk. 

Backup programs that make copies of files to be 
used in case the originals are lost or damaged. 

e File compression programs that reduce the size of files so they require 
less storage space and can be sent more efficiently over the Internet. 

Most operating systems provide some utility programs. Even more powerful 

utility programs can be purchased separately or in utility suites. 

WINDOWS UTILITIES 

The Windows operating systems are accompanied by several utility programs, 
including Backup Status and Configuration, Disk Cleanup, and Disk Defrag- 
menter. These utilities can be accessed from the System Tools menu. (See 

Figure 5-9.) 

@D-e click start 

Ze Select All Programs. 
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a Welcome Center 

(Re Windows Explorer 

[Be Windows Sidebar 
) WordPad 
di Ease of Access 

7 System Tools 

@ Choose System Tools. 

vee Backup Status and Configuratior | 

%® Character Map 

(®@ Computer 

a Control Panel 

om, Disk Cleanup 

fee Disk Defragmenter 

(@ Internet Explorer (No Add-ons) 
©) system Information 

G@ System Restore 

(® Task Scheduler 
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Figure 5-9 Accessing Windows 

Vista utilities 



Backup Status and Configuration is a utility program included with the 
many versions of Windows that makes a copy of all files or selected files that 
have been saved onto a disk. It helps to protect you from the effects of a disk 
failure. For example, you can select Backup Status and Configuration from the 
Windows Vista System Tools menu to create a backup for your hard disk as 
shown in Figure 5-10. ; 

Click Start. 
Automatic file backup is turned on 

Select Accessories from 
the All Programs menu. backup based on the schedule you set, 

| What file types are not included in the backup? 

Select Backup Status > iam 
and Configuration from Pee, | neo proves- anita) 
the System Tools menu. | Backup location: CD Drive (D:) 

| Last successful backup: N/A 

| Next backup: 8/24/2008 7:00 PM 

# Back up now 
Scan for néw or updated files and add therm to your backup 

® Change backup settings 
Adjust your current backup settings or start a new, full backup 

Automatic backup is currently on 

Select Setup automatic 

file backup and run the | ~) # ®<:UeFies 

Windows will scan your computer for new and updated files and add them to your 

Backup File Wizard. Where do you want to save your backup? 

Choose Backup and @ Ona hard disk, CD, or DVD: 

choose the files you Gioia aman 7 
want to include. 

© Ona network 

Choose the destination ee eee 
for the backup. 

Why don't Lsee my hard disk? 

What's the difference between backing up files and copying files to a CD? 

Finish the Backup or 28 Back Up Files 
Restore Wizard to back Preparing to backup 
up the selected drive. : a 

Close the Backup 

Progress window or 

view the report. 
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When you surf the Web, a variety of programs and files are saved on your 
hard disk. Many of these and other files are not essential. Disk Cleanup is a 
troubleshooting utility that identifies and eliminates nonessential files. This 
frees up valuable disk space and improves system performance. 

For example, by selecting Disk Cleanup from the Windows Vista System 
Tools menu, you can eliminate unneeded files on your hard disk as shown in 
Figure 5-11. 

@ Click Start. Disk Cleanup Options 

Select Accessories from =%, Choose which files to clean up 
the All Programs menu. 

> My files only 
Select Disk Cleanup 

from the System Tools 
. # Files from all users on this computer 

menu. Choose the files P 

to cleanup. 

Verify the files 

suggested for cleanup. 

Click OK. You can use Disk Cleanup to free up to 3.52 GB of disk 
space on (C:). 

Click Delete Files to 
Files to delete: 

F|Downloaded Progam Files tt” 
#)\ Temporary Intemet Files 

Setup Log Files 

Total amount of disk space you gain: 152 MB 

Description 

Downloaded Program Files are ActiveX controls and Java applets 
downloaded automatically from the Intemet when you view certain 
pages. They are temporarily stored in the Downloaded Program 
Files folder on your hard disk. 

begin disk cleanup. 

How does Disk Cleanup work? 

The utility cleans the x | 

selected files. Disk Cleanup 

“<a. The Disk Cleanup utility 
is cleaning up unnecessary

 files 

“Sy” on your machine. 

Denson up ee Eh eee 
Figure 5-11 Disk Cleanup utility 



As we will discuss in detail in Chapter 8, files 

are stored and organized on a disk according to 
tracks and sectors. A track is a concentric ring. 
Each track is divided into wedge-shaped sec- 
tions called sectors. (See Figure 5-12.) 
The operating system tries to save a file on a 
single track across contiguous sectors. Often, 

however, this is not possible and the file has to 

be broken up, or fragmented, into small parts 
that are stored wherever space is available. 
Whenever a file is retrieved, it is reconstructed 

from the fragments. After a period of time, a 
hard disk becomes highly fragmented, slowing 
operations. 

Disk Defragmenter is a utility program that 
locates and eliminates unnecessary fragments and rearranges files and unused Figure 5-12 Tracks and sectors 
disk space to optimize operations. For example, by selecting Disk Defrag- 
menter from the Windows Vista Systems Tool menu, you can defrag your hard 

disk as shown in Figure 5-13. 

1 sector — 

1 track 

Click Start. Ii comm 

Select Accessories from [etc 
the All Programs menu. itr 

LB Ease of Access ie 

Select Disk Defragmenter * enn tte 
from the System Tools crm 
menus. If necessary, click Eaocmnete 
Continue. a Snmtae 

Click the Defragment 
now button to begin eae ee 

defragging. Wish pn a eelacorante 
| Rum at 1:00 AM every Wednesday, starting 1/1/2005 Modify schedule... 

If necessary, choose the Sieh dag a Alacer mall 
drive you want to 

defragment. See denarii ee [ cance degen} 

When defragmentation is 

complete for the selected 
drive, view the report or 

close the window. 
Figure 5-13 Disk Defragmenter 
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sommutingzy, | UTILITY SUITES 
Like application software suites, utility suites combine several programs into 
one package. Buying the package is less expensive than buying the programs 
separately. The three best-known utility suites are McAfee Office, Norton 
SystemWorks, and V Communications SystemSuite. (See Figure 5-14.) These 

suites provide a variety of utilities, including programs that will protect your sys- 
tem from dangerous programs called computer viruses. You can “catch” a com- 
puter virus many ways, including by opening attachments to e-mail messages 
and downloading software from the Internet. (We will discuss computer viruses 
in detail in Chapter 10.) 

To learn more about virus protection, visit our Web site at www.computing 
2010.com and enter the keyword virus. Also see Making IT Work for You: 
Virus Protection and Internet Security on pages 134 and 135. 

CONCEPT CHECK 
p Discuss the five most essential utilities. 

p> Describe Windows Backup Status and Configuration, Disk Cleanup, and 

Disk ASLAN 

On the Web 
Explorations 

Utility software can make your 
computer faster, safer, and more 

productive. To learn more about a — 
market leader of utility software, of 
visit our Web siteat www. 

computing2010.com and enter a oy 

the keyword utility. epee 

Your trial period for Norton SystemWorks has 15 days remaining. To ensure continued operation, 
dick View Options 

General Performance 

Find and Fix Problems 

Monitor System Performance 

Optimize Your PC 

Clean Up Your PG 

Erase Unwanted Data 

Quick Links 

Quick Tasks 
Run LiveUpda 

»s symantec 

Figure 5-14 Norton SystemWorks 



DEVICE DRIVERS 

| cia device, such as a mouse or printer, that is connected to a computer sys- 
tem has a special program associated with it. This program, called a device 

driver or simply a driver, works with the operating system to allow communi- 

cation between the device and the rest of the computer system. Each time the 
computer system is started, the operating system loads all of the device drivers 
into memory. 

Whenever a new device is added to a computer system, a new device driver 
must be installed before the device can be used. Windows supplies hundreds of 
different device drivers with its system software. For many devices, the appro- 
priate drivers are automatically selected and installed when the device is first 
connected to the computer system. For others, the device driver must be man- 
ually installed. Fortunately, Windows provides wizards to assist in this process. 
For example, Windows’ Add Hardware Wizard provides step-by-step guid- 
ance for selecting the appropriate hardware driver and installing that driver. 
(See Figure 5-15.) If a particular device driver is not included with the 
Windows system software, the product’s manufacturer will supply one. Many 
times these drivers are available directly from the manufacturer's Web site. 

You probably never think about the device drivers in your computer. How- 
ever, when your computer behaves unpredictably, you may find reinstalling or 
updating your device drivers solves your problems. Windows makes it easy to 
update the drivers on your computer using Windows Update, as shown in 
Figure 5-16. 

CONCERL Bes” 

# Add | Printer : 

Choose a local or network printer 

? Adda local printer 
Use this option only if you don't have a USB printer. (Windows automatically 
installs USB printers when you plug them in.) 

> Add a network, wireless or Bluetooth printer 
Make sure that your computer is connected to the network, or that your Bluetooth 
or wireless printer is turned on. 

} 
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To access the Add Hardware 

Wizard 

Select Control Panel 

from the Start menu. 

Click Add Hardware. 

Follow the steps 

presented. 

Figure 5-15 Add Hardware 

Wizard 
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VIRUS PROTECTION AND INTERNET SECURITY 

Are you worried that a computer virus will erase your personal files? Did you know 

that others could be intercepting your private e-mail? It is even possible for others 

to gain access to and control over your computer system. Fortunately, Internet 

security suites are available to help ensure your safety while you are on the Internet. 

Getting Started The first step is to install an Internet security suite. Once installed, the software 

will continually work to ensure security and privacy. For example, to install McAfee Security Center 

follow the instructions below. 

Connect to www.mcafee.com cay For Your PC| . 

and follow the instructions to a ceases 

subscribe to this Internet a 

security suite. 

mag Vickfee 
Me VirusScan Plus 

fe) with SiteAdvisor 
2008 

@-e Follow the instructions at the 
Web site to download and 
install the security suite on : 

el computer. 
Boy More 

$39.99 

Current Threats all 

* Ws going to be a SUNNY, WOrr 

© Virus Advisory | McAfee Total P 

Downloader-UA.h is a | SiteAdvisor Plu: Installation Status 
Medium Risk trojan. % ee 

| All-you-need pi The installation wizard is installing your McAfee programs. This might take several minutes. 

protection for 
Status: installing VirusScan McAfee's 10 step 6 

Internet Safety Plan for 
Your Family + is 

Only $59.99 

; @ securtyCenter ® 

© viusscan ® 

© Personal Firewall @ 

© SiteAdvisor ® 
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SecurityCenter McAfee SecurityCenter runs a number of programs continually to monitor your 

computer. Some of SecurityCenter’s most powerful fea- 

tures include VirusScan, PersonalFirewall, and SiteAdvi- 

sor. You can modify the way these programs run with the 

McAfee SecurityCenter. 

PETER aN SYS PPERS I OST ar 
(At) 

McAfee’ SecurityCenter 

lect are protecting your computer 

© Virus Protection 

® Spyware Protection 

* SystemGuards 

VirusScan is a program that controls how frequently the | cee ses 

computer system is searched for computer viruses. When fn” 

a file is checked, it is compared to the profile of known 

viruses. Once a virus is detected, the infected file is quar- 

antined or deleted. 

C:\Windows \system32\svchost.exe 

ETT 

Move the slider to adjust the security level. 

Current Levek Trusting i 

ON Vet ee cr oe ea ecco crora 
Access for incoming and outgoing connections or Outbound: | 

connections. Griy dione ict er cutgorey 

© Allow Full Access 

Open @ Sllow Outbound-Only Access 

Learn More 

| Smart Recommendations: 
| Smart Recommendations helps you decide how to handle alerts, automatically grants or blocks 
| Programs, and alerts you about unrecognized or potentially dangerous programs, | 

Enable Smart Recommendations v 

| Security Settings 

| Startup protection protects your computer during Windows startup. Pt 
|| requests allows ct acid fe el na assailant aa 

T Enable startup protection 
|| [7 Allow ICMP ping requests 

PersonalFirewall is a program that monitors all inbound 

and outbound traffic to a computer system. It limits access 

to authorized users and applications. 

SiteAdvisor is a program that helps protect your privacy 

online. It installs in your Web browser, and warns you of 

potentially harmful Web sites as you surf. 
We've tested this site and found it safe 
to use, 

View site details Never warm on this site 

The Web is continually changing, and some of the specifics presented in this Making IT Work for 

You may have changed. To learn about other ways to make information technology work for you, 

visit our Web site at www.computing2010.com and enter the keyword miw. 
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Access Windows Update 

from the All Programs list of 
the Start menu. 

$+ Check for updates 

Change settings 

¢ history 

@-e Click Check for updates. 

Change settings 

View update history 

Restore hidden updates 

Updates; frequently asked 
questions 

Review the list of 

recommended updates and 

click Install. 
Change settings 

View update history 

Restore hidden updates 

2) Updates: frequently asked 
questions 

Figure 5-16 Using Windows Update 

Totak 1 important update 
Also available: 1 optional update 

View available updates 
Always install the latest updates to enhance your computer's 
security and performance. 

Most recent check for updates; Today at 9:46 AM 

Updates were installed: 8/26/2008 at 9:17 PM (Failed). View update history 

You have Windows set to: Automatically install new updates every day at 3:00 AM 
(recommended) 

You receive updates: For Windows and other products from Microsoft Update 

Windows Update 

Checking for updates... 

Most recent check for updates: Today at 9:46 AM 

Updates were installed: 8/26/2008 at 9:17 PM (Failed). View update history 

You have Windows set to: Automatically install new updates every day at 3:00 AM 
(recommended) 

You receive updates: For Windows and other products from Microsoft Update 

Windows Update 

Installing updates... 

Installing update 1 of 1... 
Update for Windows Vista (KB947562) 

Most recent check for updates: Today at 4:57 PM 

Updates were installed: Today at 5:04 PM (Failed). View update history 

You have Windows set to: Automatically install new updates every day at 3:00 AM 
(recommended) © _ 

You receive updates: For Windows and other products from Microsoft Update 



Careers in IT 

Computer support specialists provide technical sup- 

port to customers and other users. (See Figure 5.17.) 

They also may be called technical support specialists or 

help-desk technicians. Computer support specialists 
manage the everyday technical problems faced by 

computer users. They resolve common networking 

problems and may use troubleshooting programs to di- 

agnose problems. Most computer support specialists 

are hired to work within a company and provide tech- 

nical support for other employees and divisions. How- 

ever, it is increasingly common for companies to 

provide technical support as an outsourced service. 

Employers generally look for individuals with a 

bachelor’s degree to fill computer support specialist 

positions. Degrees in computer science or information 

systems may be preferred. However, because demand 

for qualified applicants is so high, those with practi- 

cal experience and certification from a training pro- 

gram increasingly fill these positions. Employers seek 

individuals with good analytical and communication 

skills. Those with good people skills and customer 

service experience have an advantage in this field. 

Self-Healing Computers Could Mean an End to 
Computer Crashes and Performance Problems 

Wouldn't it be nice if computers could fix them- 

selves? What if you never had to worry about in- 

stalling or updating software? What if your computer 

could continually fine-tune its operations to maintain 

peak performance? What if your computer could 

fight off viruses and malicious attacks from out- 

siders? For many people, this sounds too good to be 

true. Maintenance and security tasks like these can be 

time-consuming and frustrating. 

Now imagine you run a business and unless these 

tasks are performed, you will lose valuable time and 

money. It is not a pleasant daydream and it quickly 

System Software 
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Figure 5-17 Computer support specialists 

Computer support specialists can expect to earn an 

annual salary of $32,000 to $53,500. Opportunities 

for advancement are very good and may involve de- 

sign and implementation of new systems. To learn 

about other careers in information systems, visit us at 

www.computing2010.com and enter the keyword 

careers. 

becomes a nightmare without properly trained sys- 

tems administrators to keep servers running smoothly. 

Yet many experts predict that supercomputers and 

business systems are not far from becoming too com- 

plex for humans to oversee. Recent news from IBM 

makes the dream of a self-repairing, self-updating, 

and self-protecting server seem ever closer. 

IBM has announced plans to concentrate research 

efforts on developing just such a server. The project, 

called the Autonomic Computing Initiative (ACI), hopes 

to free businesses from the time-consuming mainte- 

nance and the complexity of business infrastructure. 

IBM hopes the new system will be self-regulating and 

virtually invisible. They believe ACI has the potential to 

revolutionize the way businesses run. 



Autonomic computing is a system that allows ma- As technology continues to develop, many com- 

chines to run with little human intervention. Such — puter systems have become too complex for human 

computers would not have self-awareness, but rather maintenance. This progress makes autonomic comput- 
would be self-correcting. 

Autonomic processes in 

machines are modeled af- 

ter autonomic processes 

in the human body. For 

example, you are not 

consciously breathing as 

you read this. Instead, 

your body monitors and 

maintains your respira- 

tion without your con- 

stant input. Scientists 

hope autonomic comput- 

ing will behave in a similar 

manner and maintain self- 

regulating systems with- 

out intervention. 

Autonomic machines 

ing more valuable now 

than ever. However, it is 
important to note that 

autonomic computing 

is not artificial intelli- 

gence because autonomic 

machines do not have 

human cognitive abilities 

or intelligence. Instead, 

these machines have 

knowledge of their own 

systems and the 

capability to learn from 

experiences to correct er- 

rors in such systems. 

Given the potential for 

a self-maintaining server, 

the possibility of a similar 

would be able to sense security flaws and repair them. — system designed for a microcomputer seems less like a 

They would be able to sense slow computer operations dream and more like a reality. What do you think—will 

and take corrective action. They would be able to microcomputers someday care for themselves? 

sense new equipment, format it, and test it. These 

goals are impressive and the autonomic computer is 

still in development. 



VISUAL SUMMARY 

SYSTEM SOFTWARE i (wst—~—ts 

____ SYSTEM SOFTWARE 

System software works with end users, applica- 
tion programs, and computer hardware to han- 
dle many details relating to computer operations. 

Not a single program but a collection or sys- 
tem of programs, these programs handle hun- 
dreds of technical details with little or no user 
intervention. 

Four kinds of systems programs are operating 
systems, utilities, device drivers, and language 
translators. 

e Operating systems coordinate resources, 

provide an interface between users and the 
computer, and run programs. 

¢ Utilities perform specific tasks related to 
managing computer resources. 

e Device drivers allow particular input or out- 
put devices to communicate with the rest of 
the computer system. 

e Language translators convert programming 

instructions written by programmers into a 

language that computers can understand and 

process. 

System Software 

OPERATING SYSTEMS 

Operating systems (software environments, 
platforms) handle technical details. 

Functions 
Functions include managing resources, providing 
a user interface (most newer operating systems 
use a graphical user interface, or GUI), and run- 

ning applications (multitasking allows switching 
between different applications stored in memory). 

Features 
Booting starts (cold) or restarts (warm) a com- 

puter system. The desktop provides access to 
computer resources. Common features include 
icons, pointers, windows, menus, dialog boxes, 

and Help. Data and programs are stored in a sys- 
tem of files and folders. 

Categories 
Three categories of operating systems are 

¢ Embedded—used with handheld computers; 
operating system stored within device. 

e Network (NOS)—controls and coordinates 

networked computers; located on the net- 
work server. 

¢ Stand-alone (desktop)—controls a single 
computer; located on the hard disk. 

Operating systems are often called software en- 

vironments or platforms. 



To effectively use computers, competent end users need to understand the functionality of sys- 
tem software, including operating systems, utility programs, and device drivers. 

OPERATING SYSTEMS 

tL Py 55 
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Windows 
Windows is the most widely used operating sys- 

tem with over 90 percent of the market. It is de- 
signed to run with Intel and Intel-compatible 
microprocessors. There are numerous versions 

of Windows. Windows Vista is the most recent 
version of Windows. It provides advanced sys- 
tem security, a three-dimensional workspace, 

and filtering capability. 

Mac 0S 
Mac QOS is an innovative, powerful, easy-to-use 

operating system; designed to run with Macin- 

tosh computers. Recent versions provide many 
powerful features including Spotlight, an ad- 
vanced search tool, and Dashboard Widgets, a 

collection of specialized programs. One version, 

Leopard, comes with Boot Camp, which allows 
Macintosh computers to run both Mac OS and 
Windows operating systems. 

UNIX and Linux 
UNIX was originally designed to run on mini- 
computers in network environments. Now, it is 

used by powerful microcomputers and servers 
on the Web. There are many different versions of 
UNIX. One version, Linux, is a popular and 

powerful alternatives to the Windows operating 

system. 
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Utilities make computing easier. The most essen- 
tial are troubleshooting (diagnostic), antivirus, 

uninstall, backup, and file compression. 

Windows Utilities 
Several utility programs are accessible from the 
System Tools menu including Backup Status 
and Configuration, Disk Cleanup, and Disk 
Defragmenter (eliminates unnecessary frag- 
ments; tracks are concentric rings; sectors are 
wedge-shaped). 

Utility Suites 
Utility suites combine several programs into 
one package. Computer viruses are dangerous 
programs. 

DEVICE DRIVERS =—s_— 

Device drivers (drivers) allow communication 

between hardware devices. Add Hardware Wiz- 
ard gives step-by-step guidance to install printer 
drivers. Windows Update automates the process 
of updating device drivers. 

Careers in IT 

Computer support specialists provide technical 
support to customers and other users. Degrees in 
computer science or information systems are pre- 
ferred plus good analytical and communication 
skills. Salary range $32,000 to $53,500. 



COMPUTING ESSENTIALS 2010 

. KEY TERMS 

Add Hardware Wizard (133) 

antivirus program (128) 

Backup Status and Configuration (129) 
backup program (128) 
Boot Camp (127) 

booting (123) 

cold boot (123) 

computer support specialist (137) 

Dashboard Widgets (127) 
desktop (123) 

desktop operating system (124) 

device driver (122, 133) 

diagnostic program (128) 
dialog box (123) 

Disk Cleanup (130) 

Disk Defragmenter (131) 

driver (133) 
embedded operating systems (124) 
file (124) 
file compression program (128) 
folder (124) 

fragmented (131) 

graphical user interface (GUI) (123) 

Help (123) 

icon (123) 

language translator (122) 
Leopard (127) 

Linux (127) 

MacOS (127) 
Mac OS X_ (127) 

menu (123) 

multitasking (123) 

network operating systems (NOS) (124) 

network server (124) 

operating system (122, 123) 
platform (125) 

pointer (123) 
sectors (131) 

software environment (125) 

Spotlight (127) 
stand-alone operating system (124) 
system software (122) 

tracks (131) 

troubleshooting program (128) 
uninstall program (128) 
UNEX: (127) 

user interface (123) 

utility (122, 128) 

utility suite (132) 
virus (132) 

warm boot (123) 

window (123) 

Windows (125) 

Windows Update (133) 

Windows Vista (125) 

Windows XP_ (125) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms5. 

System Software 



COMPUTING ESSENTIALS 2010 

Circle the letter or fill in the correct answer. 

1. Software that allows your computer to interact with the user, applications, and 
hardware is called 

a. application software c. system software 

b. word processor d. database software 

2. In order for a computer to-understand a program, it must be converted into machine 
language by a(n) 5 

a. operating system ce. device driver 

b. utility d. language translator 

3. “GUI” stands for 

a. gnutella universal interface c. graphical user interface 

b. graphic uninstall/install d. general utility interface 

4. A(n)___ boot occurs when a computer is restarted without turning off the power. 

a. cold c. direct 

b. warm d. indirect 

By is the most widely used operating system. 

a. Windows ce. UNIX 

b. Mac OS d. Linux 

6. This operating system is most popular with graphic designers and those who work 
in multimedia. 

a. Windows Vista c. Mac OS 

b. Linux d. UNIX 

7. This operating system was originally designed to run on minicomputers used in a 

network environment. 

a. Linux c. Windows 

b. UNIX d. Mac OS 

8. These programs guard your computer against malicious programs that may invade 

your computer system. 

a. file compression program c. backup program 

b. antivirus program d. troubleshooting program 

9. Aconcentric ring on a hard disk is referred to as a 

a. track c. table 

b. sector d. segment 

10. Every time the computer system is started, the operating system loads these into 

memory. 

a. driver updates c. device drivers 

b. device managers d. Windows updates 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiple5. 
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MATCHING 

Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. desktop OS 1. Concentric ring on a disk. 

b. embedded OS 2. Aversion of Mac OS X. 

c. file compression 3. A computer's ability to run more than one application 
program at a time. 

d. Leopard 4. Operating systems completely stored within ROM. 

e. Linux 5. Operating system used to control and coordinate 

f. multitasking computers that are linked together. 

g. NOS 6. Another name for software environment. 

h. platform 7. An operating system located on a single stand-alone 
: hard disk. ; 
i. system software 
Pack 8. One popular, and free, version of the UNIX operating 
J. system. 

9. Collection of programs that handle technical 
details. 

10. Program that reduces the size of files for efficient 
storage. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching5. 

On a separate sheet of paper, respond to each question or statement. 

1. Describe system software. What are the four types of system programs? 

What are the basic functions of every operating system? What are the three basic oper- 

ating system categories? 

3. Explain the differences and similarities between Windows, Mac OS, and Linux. 

4. Discuss utilities. What are the five most essential utilities? What is a utility suite? 

5. Explain the role of device drivers. Discuss the Add Hardware Wizard and Windows 

Update. 

System Software 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

Virus Protection 

Worried about computer viruses? Did you know that others could be intercepting your private 

mputin 60 820, 
4) 

% 

e-mail? It is even possible for them to gain access and control over your computer systems. For- 

tunately, Internet security suites are available to help ensure your safety while you are on the In- 

ternet. To learn more about virus protection, review Making IT Work for You: Virus Protection and 

Internet Security on pages 134 and 135. Then answer the following questions: (a) What are 

viruses? What are Internet security suites? What do they do? (b) Have you ever experienced a 

computer virus? If you have, describe the virus, how you got it, and what you did to get rid of it. 

If you have not, have you taken any special precautions? Discuss the precautions. Do you think 

it’s possible that you may have one now and not know it, or do you think that you have just been 

lucky? (c) What is a personal firewall? What does it do? 3 

Windows Update 

Windows Update is a utility built into Windows that monitors and controls the process of keeping the 

computer up to date. Connect to our Web site at www.computing2010.com and enter the keyword 

update to link to the Windows Update Web site. Read the information about Windows Update. Then 

answer the following questions: (a) How does Windows Update work? (b) How does a user know 

when he or she requires an update? (c) What is the process for initiating an update using Windows 

Update? (d) In what ways can Windows Update be automated? 

Disk Defragmentation 

In addition to the Disk Defragmenter utility built-in to Windows, several products are available 

to perform this task and help improve your computer’s performance. Visit our Web site at 

www.computing2010.com and enter the keyword defrag to learn more about one of these 

utilities. Then answer the following: (a) What is fragmentation? (b) How does this utility cor- 

rect fragmentation? (b) Can this utility be automated to run on a regular schedule? (d) What 

is the procedure to automate this utility? Be specific. 
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i, EXPANDING YOUR KNOWLEDGE . 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Virus Protection Programs Work 

Computer viruses are destructive and dangerous programs that can migrate through networks and 

operating systems. They often attach themselves to other programs, e-mail messages, and data- 

bases. It is essential to protect your computer system from computer viruses. To learn how virus 

protection programs work, visit our Web site at www.computing2010.com and enter the keyword 

virus. Then answer the following: (a) Briefly describe the four steps taken by virus protection pro- 

grams. (b) What is signature scanning? (c) What is heuristic detection and how is it different from 

signature scanning? (d) Do you use a virus protection program? If yes, what program(s) do you use 

and has it been effective? If no, do you plan to in the near future? Why or why not? 

Booting and POST 

Computers do a considerable amount of work before a user even hits a key. Knowing how a com- 

puter starts up can be an invaluable tool for fixing a broken computer or getting working comput- 

ers to run at peak efficiency. To learn how a computer starts up, visit our Web site at www. 

computing2010.com and enter the keyword boot. Then answer the following: (a) Briefly describe the 

four steps of a cold boot. (b) When booting up, what does the microprocessor do first? (c) What does 

BIOS stand for? (d) Advanced users often customize their BIOS and POST. What benefits can users 

achieve by modifying their BIOS or POST? 

Customized Desktop 

There are several ways to customize your computer's desktop to make it more interesting, informa- 

tive, or efficient. To learn about customizations, connect to the Yahoo site at www.yahoo.com and 

look at the subject area “Computers ard — [iisrresticarse sctertannes omemres Amey Nama Gen Meine 
CS © [0 tre rprctograpiny natonatgeogrephic.com/photograpmyfenipspers 

de--de-|£) Woapapers, Photos, Pictures, Desitop Wallpapers. 

Home Photography 
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the Web using the keywords “desktop cus-  |/@¥ee Walaa CREE CODE 

Intemet: Desktop Customization” or search 

masv ony 

tomization.” Then address the following: — |[ee waPS 

(a) Summarize some of the customizations | parr 
FRAVEL & FUL TORES 
Gaon Fantastic Frogs 

you found. (b) Briefly explain how these 

customizations are added to a user’s com- 

puter. (c) Explain how customization 

could make your computing experience 

more enjoyable or productive. 

___ System Software 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Open Source 

The Linux operating system is one of the most famous examples of open source software. In an 

open source model, the underlying code for an application is freely available for other computer 

programmers to improve and redistribute it. This is much different from traditional models of 

development in which software companies hold the copyright to software and prevent others 

from imitating it. Research the concept of open source software and write a one-page paper re- 

sponding to the following questions: (a) What is the basic licensing model for open source proj- 

ects? (b) What are some examples of corporations that have supported or contributed to open 

source projects? (c) What might be some of the benefits of open source development? What are 

some of the drawbacks? Explain your answer. 

Online Backup 

One of the best ways to safeguard important personal or corporate data is to use an online 

backup service. Research three or four online backup services and then answer the following 

questions in a one-page paper: (a) 

What are the general features of online 

backup services? (b) What types of 
A ron MoURTAIN 

emergencies do online backups help 

with that other backup methods do 

not? (c) How are backups scheduled? 
Uveveult® Server Date Backup & 

(d) Is this service a replacement for oe Escrpes tet thes ed Sho Rear Sd 

making backups locally? Why or why ow et medunnared 

Tresibional server backup methods are not aieaya Weally usted | 
thee not? 
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Introduction 
Why are some microcomputers more powerful than 

others? The answer lies in three words: speed, capac- 

ity, and flexibility. After reading this chapter, you will 

be able to judge how fast, powerful, and versatile a 

particular microcomputer is. As you might expect, this 

knowledge is valuable if you are planning to buy a 

new microcomputer system or to upgrade an existing 

system. (The Buyer’s Guide and the Upgrader’s Guide 

at the end of this book provide additional informa- 

tion.) It also will help you to evaluate whether or not 

an existing microcomputer system is powerful enough 

for today’s new and exciting applications. For exam- 

ple, with the right hardware, you can use your com- 

puter to watch TV while you work and to capture 

video clips for class presentations. 
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THE SYSTEM UNIT 

Sometime you may get the chance to watch when 

a technician opens up a microcomputer. You will see 

that it is basically a collection of electronic circuitry. 

While there is no need to understand how all these 

components work, it is important to understand the 

principles. Once you do, you will be able to determine 

how powerful a particular microcomputer is. This will 

help you judge whether it can run particular kinds of 

programs and can meet your needs as a user. 

Competent end users need to understand the 

functionality of the basic components in the system 

unit, including the system board, microprocessor, 

memory, expansion slots and cards, bus lines, ports, 

cables, and power supply units. 

drive all system unit 
components 

Expansion Cards 
fit into slots on the system 

Power Supply Unit 
Converts AC to DC to 



Figure 6-1 
system units 

Basic types of 

he system unit, also known as the system chassis, is a container that 

houses most of the electronic components that make up a computer sys- 
tem. All computer systems have a system unit. For microcomputers, there are 

four basic types (see Figure 6-1): 

¢ Desktop system units typically contain the system's electronic compo- 
nents and selected secondary storage devices. Input and output devices, 
such as a mouse, keyboard, and monitor, are located outside the system 
unit. This type of system unit is designed to be placed either horizontally 

or vertically. 

¢ Notebook system units are portable and much smaller. These system 

units contain the electronic components, selected secondary storage de- 

vices, and input devices (keyboard and pointing device). Located outside 
the system unit, the monitor is attached by hinges. Notebook system units 

are often called laptops. 

e Tablet PC system units are similar to notebook system units. Tablet PCs 
are highly portable devices that support the use of a stylus or pen to input 
commands and data. There are two basic types. One type is effectively a 
notebook computer that accepts stylus input and has a monitor that 
swivels and folds onto its keyboard. The other type has a removable 

Tablet PC sree 
Handheld 



Swivel screen 

keyboard. With the keyboard attached, this second type can be used like a 
traditional notebook computer. With the keyboard detached, the unit is 
more portable and all input is typically with a stylus. (See Figure 6-2.) 

e Handheld computer system units are the smallest and are designed to fit 
into the palm of one hand. These systems contain an entire computer sys- 
tem, including the electronic components, secondary storage, and input 
and output devices. Personal digital assistants (PDAs) and smartphones 
are the most widely used handheld computers. 

While the actual size may vary, each type of system unit has the same basic 
system components including system board, microprocessor, and memory. Be- 
fore considering these components, however, a more basic issue must be ad- 
dressed. How do we as human beings communicate with and control all this 
electronic circuitry? 

CONCEPT CHECK 

ELECTRONIC DATA AND INSTRUCTIONS 
ave you ever wondered why it is said that we live in a digital world? It’s be- 

Bahixice computers cannot recognize information the same way you and I 
can. People follow instructions and process data using letters, numbers, and 
special characters. For example, if we wanted someone to add the numbers 3 
and 5 together and record the answer, we might say “please add 3 and 5.” The 
system unit, however, is electronic circuitry and cannot directly process such 
a request. 

The System Unit 

Without keyboard 

Figure 6-2 Tablet PCs 
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Our voices create analog, or continuous, signals that vary to represent dif- 
ferent tones, pitches, and volume. Computers, however, can recognize only 

digital electronic signals. Before any processing can occur within the system 
unit, a conversion must occur from what we understand to what the system 
unit can electronically process. 

What is the most fundamental statement you can make about electricity? It 
is simply this: It can be either on or off. Indeed, there are many forms of tech- 
nology that can make use of this two-state on/off, yes/no, present/absent 

arrangement. For instance, a light switch may be on or off, or an electric cir- 
cuit open or closed. A specific location on a tape or disk may have a positive 
charge or a negative charge. This is the reason, then, that a two-state or binary 
system is used to represent data and instructions. 

The decimal system that we are all familiar with has 10 digits (0, 1, 2, 3, 4, 

5, 6, 7, 8, 9). The binary system, however, consists of only two digits—O0 and 1. 

Each 0 or 1 is called a bit—short for binary digit. In the system unit, the 1 can 
be represented by a positive charge and the 0 by no electrical charge. In order 
to represent numbers, letters, and special characters, bits are combined into 
groups of eight called bytes. One or more bytes can then be used as part of a 
character encoding scheme to represent alphabetic characters and special 
symbols. To learn more about binary systems and binary arithmetic, visit our 
Web site at www.computing2010.com and enter the keyword binary. 

BINARY CODING SCHEMES 

Now let us consider an important question. How are characters represented as 

Os and 1s (“off’ and “on” electrical states) in the computer? The answer is in the 

use of binary coding schemes. A binary coding scheme assigns a unique 
sequence of bits to each character. (See Figure 6-3.) Two of the most popular 
binary coding schemes use eight bits or one byte. These two codes are ASCII and 
EBCDIC. (See Figure 6-4.) A recently developed code, unicode, uses 16 bits. 

e ASCII, pronounced “as-key,” stands for American Standard Code for Informa- 
tion Interchange. This is an older code that is still widely used for microcom- 
puters. For example, the number 3 is represented in ASCII code as 0011 0011. 

e EBCDIC, pronounced “eb-see-dick,” stands for Extended Binary Coded 
Decimal Interchange Code. It is an older code originally developed by IBM 
and is used primarily for large computers. For example, the number 3 is 
represented in EBCDIC code as 1111 0011. 

e Unicode is a family of 16-bit codes that support both ASCII and EBCDIC. 
It is also used for international languages like Chinese and Japanese. These 
languages have too many characters to be represented by the eight-bit 
ASCII and EBCDIC codes. 

When you press a key on the keyboard, a character is automatically converted into 
a series of electronic pulses that the system can recognize. For example, pressing 
the number 3 on a keyboard causes an electronic signal to be sent to the micro- 
computer's system unit where it is converted to the character code of 0011 0011. 

Coding schemes are particularly important to hardware designers and com- 
puter programmers for tracking down errors and other types of problems. But 
why are coding schemes important to end users? There are several reasons. 
One of the most important is that data created by one computer system using 
one coding scheme cannot be directly accessed and used by another computer 
system using a different coding scheme. Generally, this is not a problem if both 
computers are microcomputers since both would most likely use Unicode. And 
most microcomputer applications store data using this code. However, prob- 
lems can occur when data is shared between microcomputers and older com- 
puters that use EBCDIC code. The data may have to be translated from one 
coding scheme to the other before processing can begin. Fortunately, special 
conversion programs are available to help with this translation. 



Symbol ASCII EBCDIC Symbol ASCli EBCDIC 

A 01000001 1100 0001 x 01011000 = 11100111 
B 01000010 11000010 Y 01011001 1110 1000 
c 01000011 11000011 sz 01011010 1110-1001 
D 01000100 11000100 ! 00100001 0101 1010 
E 01000101 11000101 i 00100010 01111111 
F 01000110 11000110 i 00100011 0111 1011 
G 01000111 11000111 $ 00100100 0101. 1011 
H 01001000 + —- 1100 1000 % 00100101 01101100 
| 01001001 1100 1001 & 00100110 0101 0000 
J 01001010 1101 0001 ( 00101000 01001101 
K 01001011 1101 0010 ) 00101001 0101 1101 
L 01001100 1101 0011 . 00101010 0101 1100 
M 010011011101 0100 eee) coicot10 MSM code for+ 
N 01001110 1101 0101 0 00110000 1111 0000 
O 01001111 11010110 1 00110001 1111 0001 
P 01010000 1101 0111 2 00110010 1111 0010 
Q 01010001 1101 1000 3 fo ooiitootae fell code for 3 

R 01010010 1101 1001 4 00110100 1111 0100 
s 01010011 = 1110 0010 6.) aoe tii 0101, SC {SCI code for 
T 01010100 11100011 6 00110110 11110110 
U 01010101 11100100 7 00110111 11110111 
V 01010110» 11100101 8 00111000 1111 1000 

W 01010111. 1110.0110 9 00111001 11111001 Figure 6-4 ASCII and EBCDIC 
binary coding schemes 

CONCEPT CHECK 

SYSTEM BOARD _ | 
he system board is also known as the motherboard. The system board [{@)a@) ju gia Qvaism 

ap © OY are a ee ea controls communications for the entire computer system. Every component 
of the system unit connects to the system board. It acts as a data path and traf- 
fic monitor, allowing the various components to communicate efficiently with 
one another. External devices such as the keyboard, mouse, and monitor could 

not communicate with the system unit without the system board. 
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Figure 6-5 System board 

On a desktop computer, the system board is typically located at the bottom of 

the system unit or along one side. It is a large flat circuit board covered with a 
variety of different electronic components including sockets, slots, and bus lines. 
(See Figure 6-5.) 

Sockets provide a connection point for small specialized electronic parts 

called chips. Chips consist of tiny circuit boards etched onto squares of 
sandlike material called silicon. These circuit boards can be smaller than 
the tip of your finger. (See Figure 6-6.) A chip is also called a silicon chip, 
semiconductor, or integrated circuit. Chips are mounted on carrier 
packages. (See Figure 6-7.) These packages either plug directly into sockets 

on the system board or onto cards that are then plugged into slots on the 
system board. Sockets are used to connect the system board to a variety of 

different types of chips, including microprocessor and memory chips. 

Figure 6-6 Chip Figure 6-7 Chip mounted onto a carrier package 
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¢ Slots provide a connection point for specialized cards or circuit boards. 
These cards provide expansion capability for a computer system. For 
example, a modem card plugs into a slot on the system board to provide a 
connection to the Internet. 

¢ Connecting lines called bus lines provide pathways that support commu- 
nication among the various electronic components that are either located 
on the system board or attached to the system board. (See Figure 6-8.) 

Notebook, tablet PC, and handheld system boards are smaller than desktop Figure 6-8 Bus lines 
system boards. However, they perform the same functions as desktop system 
boards. 

CONCEPT CHECK 

rr a microcomputer system, the central processing unit (CPU) or processor 

is contained on a single chip called the microprocessor. The microprocessor 
is the “brains” of the computer system. It has two basic components: the con- 
trol unit and the arithmetic-logic unit. 

¢ Control unit: The control unit tells the rest of the computer system how 
to carry out a program's instructions. It directs the movement of electronic 
signals between memory, which temporarily holds data, instructions, and 
processed information, and the arithmetic-logic unit. It also directs these 
control signals between the CPU and input and output devices. 

¢ Arithmetic-logic unit: The arithmetic-logic unit, usually called the ALU, 
performs two types of operations: arithmetic and logical. Arithmetic 
operations are, as you might expect, the fundamental math operations: ad- 
dition, subtraction, multiplication, and division. Logical operations consist 
of comparisons. That is, two pieces of data are compared to see whether one 
is equal to (=), less than (<), or greater than (>) the other. 

MICROPROCESSOR CHIPS 
Chip processing capacities are often expressed in word sizes. A word is the 
number of bits (such as 16, 32, or 64) that can be accessed at one time by 

the CPU. The more bits in a word, the more data a computer can process at 
one time. As mentioned previously, eight bits group together to form a byte. 

The System Unit 
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Figure 6-10 Popular microprocessors 

A 32-bit-word computer can access 4 bytes at a time. A 64-bit-word com- 
puter can access 8 bytes at a time. Therefore, the computer designed to 
process 64-bit words is faster. Other factors effect a computer’s processing 
capability including how fast it can process data and instructions. 

The processing speed of a microprocessor is typically represented by its 
clock speed which is related to number of times the CPU can fetch and 
process data or instructions in a second. Older microcomputers typically 

process data and instructions in millionths of a second, or 

microseconds. Newer microcomputers are much faster and 
process data and instructions in billionths of a second, or 
nanoseconds. Supercomputers, by contrast, operate at 
speeds measured in picoseconds—1,000 times as fast as 
microcomputers. (See Figure 6-9.) Logically, the higher a mi- 
croprocessor's clock speed, the faster the microprocessor. 
However, some processors can handle multiple instructions 

per cycle or tick of the clock; this means that clock speed comparisons can 
only be made between processors that work the same way. 

The two most significant recent developments in microprocessors are the 
64-bit processor and the multicore chip. Until recently, 64-bit processors were 
only used in large mainframe and supercomputers. All of that is changing as 
64-bit processors have become standard for most of today’s desktop and laptop 
computers. 

The other recent development is the multicore chip. As mentioned previ- 
ously, a traditional microcomputer’s CPU is typically contained on a single 
microprocessor chip. A new type of chip, the multicore chip, can provide 
two or more separate and independent CPUs. These chips allow a single com- 
puter to run two or more operations at the same time. For example, a dual- 
core process could have one core computing a complex Excel spreadsheet 
while the other is running a multimedia presentation. More significantly, 
however, is the potential for microcomputers to run very large, complex pro- 
grams that previously required expensive and specialized hardware. 

For multicore processors to be used effectively, computers must under- 
stand how to divide tasks into parts that can be distributed across each 
core—an operation called parallel processing. Operating systems such as 

Windows Vista and Mac OS X support parallel processing. Software develop- 
ers use this technology for a wide range of applications from scientific pro- 
grams to sophistical computer games. 

See Figure 6-10 for a table of popular microprocessors. 

Description — SPECIALTY PROCESSORS 

In addition to microprocessor chips, a variety of more 

specialized processing chips have been developed. 

e Coprocessors are specialty chips designed to im- 
prove specific computing operations. One of the 

most widely used is the graphics coprocessor, 
also called a GPU (graphics processing unit). 
These processors are designed to handle the 
processing requirements related to 3-D images. 



e Smart cards are plastic cards the size of a regular credit card that have 
an embedded specialty chip. Many colleges and universities provide 
smart cards to their students for identfication. 

e Many cars have as many as 70 separate specialty processors to control 

nearly everything from fuel efficiency to satellite entertainment and 
tracking systems. 

e RFID tags are specialty chips embedded in merchandise to track their 
location. The International Civil Aviation Organization has proposed 
inserting RFID chips in over a billion passports to track visitors as they 
enter or leave the United States. 

CONCEPT CHECK 

Vi) aad is a holding area for data, instructions, and information. Like mi- 

croprocessors, memory is contained on chips connected to the system 
board. There are three well-known types of memory chips: random-access 
memory (RAM), read-only memory (ROM), and flash memory. 

RAM 
Random-access memory (RAM) chips hold the program (sequence of instruc- 
tions) and data that the CPU is presently processing. (See Figure 6-11.) RAM is 
called temporary or volatile storage because everything in most types of RAM is 
lost as soon as the microcomputer is turned off. It is also lost if there is a power 
failure or other disruption of the electric current going to the microcomputer. 
Secondary storage, which we shall describe in Chapter 8, does not lose its con- 
tents. It is permanent or nonvolatile storage, such as the data stored on a hard 
disk. For this reason, as we mentioned earlier, it is a good 

idea to frequently save your work in progress to a second- 
ary storage device. That is, if you are working on a docu- 
ment or a spreadsheet, every few minutes you should save, 

or store, the material. 

Cache (pronounced “cash”)'memory improves pro- 
cessing by acting as a temporary high-speed holding area 
between the memory and the CPU. The computer detects 
which information in RAM is most frequently used and 
then copies that information into the cache. When 
needed, the CPU can quickly access the information from 

the cache. 

The System Unit 

Figure 6-11 RAM chips mounted 
on circuit board 
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Figure 6-13 Memory 

Having enough RAM is important! 
For example, to use Microsoft Office 
2007 effectively, you need a minimum 
of 256 MB of RAM to hold the program 
and another 512 MB-1024 MB of RAM 
for the operating system. 

Some applications, such as photo 
editing software, may require even 

more. Fortunately, additional RAM, 

can be added to a computer systems by 
inserting an expansion module called a DIMM (dual in-line memory mod- 
ule) into the system board. The capacity or amount of RAM is expressed in 
bytes. There are three commonly used units of measurement to describe 
memory capacity. (See Figure 6-12.) 

Other types of RAM include DRAM, SDRAM, DDR, and Direct RDRAM. 
To learn more about these other types of RAM, visit our Web site at www. 

computing2010.com and enter the keyword ram. 
Even if your computer does not have enough RAM to hold a program, it 

might be able to run the program using virtual memory. Most of today’s oper- 
ating systems support virtual memory. With virtual memory, large programs 
are divided into parts and the parts are stored on a secondary device, usually a 
hard disk. Each part is then read into RAM only when needed. In this way, 
computer systems are able to run very large programs. To learn more about 
how virtual memory works, visit our Web site at www.computing2010.com 
and enter the keyword memory. 

for-Ter-let hays 

Figure 6-12 Memory capacity 

ROM 
Read-only memory (ROM) chips have information stored in them by the 
manufacturer. Unlike RAM chips, ROM chips are not volatile and cannot be 
changed by the user. “Read only” means that the CPU can read, or retrieve, 
data and programs written on the ROM chip. However, the computer cannot 
write—encode or change—the information or instructions in ROM. 

ROM chips typically contain special instructions for detailed computer 
operations. For example, ROM instructions are needed to start a computer, to 
access memory, and to handle basic keyboard input. 

FLASH MEMORY 

Flash memory offers a combination of the features of RAM and ROM. Like 
RAM, it can be updated to store new information. Like ROM, it does not lose 

that information when power to the computer system is turned off. 
Flash memory is used for a wide range of applications. For ex- 

ample, it is used to store the startup instructions for a computer. 
This information would include the specifics concerning the 

amount of RAM and the type of keyboard, mouse, and secondary 

storage devices connected to the system unit. If changes are 
made to the computer system, these changes are reflected in 
flash memory. 

See Figure 6-13 for a summary of the three types of memory. 



CONCEPT CHECK 

Does your computer seem to be getting slower and slower? Perhaps it’s 

so slow you are thinking about buying a new one. Before doing that, con- 

sider the following suggestions that might add a little zip to your current 

system. 

Uninstall programs you no longer need. Explore the contents of your hard 

disk and identify programs that you no longer need. If you have Windows XP, use 

~ Start/Control Panel/Add/Remove Programs (for Windows 2000 use Start/Set- 

tings/Control Panel/Add/Remove Programs) to access the Uninstall feature. 

Empty the Recycle Bin. If you have either Windows 2000 or Windows XP, files 

are not removed from your hard disk when you delete them. Rather, they are 

moved to the Recycle Bin. To empty or remove files from the Recycle Bin, open the 

Recycle Bin and use File/Empty Recycle Bin. 

Upgrade your hardware. See the Upgrader’s Guide on page 462 to help deter- 

: mine which components to consider upgrading. 

To see more tips, visit our Web site at www.computing2010.com and enter the 

keyword tips. 

EXPANSION SLOTS AND CARDS : 
PMR Sa r EDIE POEL CSRS Sa Ca RE AC ee Ae OS 

Mc microcomputers allow users to expand their systems by providing ex- 
pansion slots on the system board. Users can insert optional devices 

known as expansion cards into these slots. (See Figure 6-14.) Ports on the 
cards allow cables to be connected from the expansion cards to devices out- 
side the system unit. (See Figure 6-15.) There are a wide range of different 

Ports 

Figure 6-14 Expansion cards fit into slots 
on the system board Figure 6-15 Expansion card with five ports 

The System Unit 



types of expansion cards. Some of the most commonly used expansion 
cards are 

* Graphics cards connect the system board to the computer's monitor. The 

cards convert the internal electronic signals to video signals so they can be 
displayed on the monitor. 

¢ Sound cards accept audio input from a microphone and convert it into a 

form that can be processed by the computer. Also, these cards convert 

internal electronic signals to audio signals so they can be heard from 
external speakers. 

e Modem cards allow distant computers to communicate with one 
another by converting electronic signals from within the system unit into 
electronic signals that can travel over telephone lines and other types 
of connections. 

e Network interface cards (NIC), also known as network adapter 

cards, are used to connect a computer to one or more other comput- 
ers. (See Figure 6-16.) This forms a communication network whereby 
users can share data, programs, and hardware. The network adapter 
card typically connects the system unit to a cable that connects to the 
network. 

e Now you can watch television, capture video, and surf the Internet at the 

same time. TV tuner cards, contain a TV tuner and a video converter that 

changes a traditional TV signal into one that can be displayed on your 
monitor. To see how TV tuner cards work, visit our Web site at www. 

computing2010. com and enter the keyword tv. To learn about using TV 
tuner cards, see Making IT Work for You: TV Tuner Cards and Video Clips 
on pages 162 and 163. 

Plug and Play was originally a set of specific hardware and software 
standards developed by Intel, Microsoft, and others. As hardware and 

software have evolved, however, Plug and Play has become a generic term 
that is associated with the ability to plug any device into a computer and 
have it play or work immediately. Some devices, however, are not plug and 
play and require that new device drivers be installed, as discussed in 
Chapter 5. 

To meet the size constraints of notebook and handheld computers, small 

credit card-sized expansion cards have been developed. These cards plug into 
USB, PCMCIA (called PC Cards), or, most recently, ExpressCard slots. (See 

Figure 6-17.) 

Wer 

Figure 6-17 PC card 

Figure 6-16 Network interface card 



CONCEPT CHECK 

Having problems or want to upgrade your system and would like professional 

help? Here are a few suggestions: 

Select a reputable computer store. Consider local as well as national chain stores. 

Check them out with the Better Business Bureau. 

Visit the store with your computer. Ideally, have a knowledgeable friend accompany 

you. Describe the problem and get a written estimate. Ask about the company’s warranty. 

Tag your system. If you leave the system, attach a tag with your name, address, and 

telephone number. 

O Pay by credit card. Ifa dispute occurs, many credit card companies will intervene on your side. 

To see additional tips, visit our Web site at www.computing2010.com and enter the keyword tips. 

bus line—also known simply as a bus—connects the parts of the CPU to 
each other. Buses also link the CPU to various other components on the 

system board. (See Figure 6-18.) A bus is a pathway for bits representing data 
and instructions. The number of bits that can travel simultaneously down a 
bus is known as the bus width. 

A bus is similar to a multilane highway that moves bits rather than cars 
from one location to another. The number of traffic lanes determines the bus 
width. A highway (bus line) with more traffic lanes (bus width) can move traf- 
fic (data and instructions) more efficiently. For example, a 64-bit bus can 
move twice as much information at a time as a 32-bit bus. Why should you 
even care about what a bus line is? Because as microprocessor chips have 
changed, so have bus lines. Bus design or bus architecture is an important 
factor relating to the speed and power for a particular computer. Additionally, 
many devices, such as expansion boards, will work with only one type of bus. 

EXPANSION BUSES 
Every computer system has two basic categories of buses. One category, called 
system buses, connects the CPU to memory on the system board. The other 

category, called expansion buses, connects the CPU to other components on 
the system board, including expansion slots. 

Computer systems typically have a combination of different types of expan- 
sion buses. The principal types are PCI, USB, Firewire, SATA, and PCIe. 

e Peripheral component interconnect (PCI) was originally developed to 
meet the video demands of graphical user interfaces. When first intro- 
duced, it had a 32-bit bus width and was over 20 times faster than the 

older buses that it replaced. Almost all PCI buses are now 64-bit and are 
very common on older computers. 

¢ Universal serial bus (USB) is widely used today. It combines with a PCI 
bus on the system board to support several external devices without using 
expansion cards or slots. External USB devices are connected from one to 
another or to a common point or hub and then onto the USB bus. The USB 
bus then connects to the PCI bus on the system board. The current USB 
standard, USB 2.0, is soon to replaced by the recently announced USB 3.0. 

The System Unit 
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TV TUNER CARDS AND VIDEO CLIPS 

Want to watch your favorite television program while you work? Perhaps you would 

like to include a video clip from television in a class presentation. It's easy using a 

TV tuner card. 

Viewing Once a TV tuner card has been installed, you can view your favorite TV shows, even 

while running other applications such as PowerPoint. For example, you could use a Hauppauge TV 

tuner product and Hauppauge software as shown below. 

O° Launch the WinTV application. 

Size and move the television application window. 

Select a channel to view. 

Television application 

Channel selector window 

Design ~ Animation: Shde Show. 
I 2a0Re @: 

icture Clip Photo Shapes SmartArt Chart | Hyperlink Action 
An Album- ~ 
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Capturing You can capture the video playing in the TV window into a digital file by following the 

steps shown below. 

Click the Record button to begin recording. 

Click the Stop button to stop recording. 

Select a location and name to save your 
captured video file. 

Record/Stop button 

Using Once captured in a file, a video can be used in any number of ways. It can be added to a 

Web page, attached to an e-mail, or added to a class presentation. For example, you could include 

a video Clip in a PowerPoint presentation by following the steps below. 

Select the /nsert tab, and then select Movie from 

the Media Clips group. 
aie > Microsoft Po Seto int : 

ert reson Animations Slide Show Review): View: ; = oe 
I fal we > B® a 2 }2 4 a 2 ie toe € 3 oe 

| Table |) Pictur oe Beate stapes s SmartArt Chart Hyper ties Meats “Mloraat Date Movie Sound 
i ox & Footer > &Time ‘aoe 

: Tet 

Select the video file you saved in the previous step. 
| Riedie Clipe 

Choose whether the video file should start 
automatically, or only when you click it 

durning your presentation. 

Drag and resize the inserted movie clip as needed. 

Inserted movie clip 

TV tuner cards are relatively inexpensive and easy to install. Some factors limiting their perfor- 

mance on your computer are the speed of your processor, the amount of memory, and secondary 

storage capacity. 

TV tuner cards are continually changing, and some of the specifics presented in this Making IT 

Work for You may have changed. To learn about other ways to make information technology work 

for you, visit our Web site at www.computing2010.com and enter the keyword miw. 
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e FireWire buses are similar to USB buses. Although reports differ, 
FireWire buses are generally considered slightly faster than the 
USB 2.0 bus. Both are used to support a variety of specialized ap- 
plications such as digital camcorders and video editing devices. 

e Serial Advanced Technology Attachment (SATA) buses are one 

of the newest buses. It is much faster than USB 2.0 and FireWire 
buses and is now widely used to connect high-speed storage devices 
to the system board. 

e PCI Express (PCIe) is another recently developed bus. It is 
widely used in many of today’s most powerful computers. Unlike 
the PCI bus and most other buses that share a single bus line or 
path with several devices, the PCle bus provides a single dedicated 
path for each connected device. PCle buses are much faster and 
are replacing the PCI bus. 

CONCEPT CHECK 
| 

Figure 6-18 Bus is a pathway for bits 

port is a socket for external devices to connect to the system unit. (See 
ee 6-19.) Some ports connect directly to the system board while oth- 
ers connect to cards that are inserted into slots on the system board. Some 
ports are standard features of most computer systems and others are more 
specialized. 

STANDARD PORTS 

Many ports, like the mouse, keyboard, and video ports, are for specific devices. 

Others, like those listed below, can be used for a variety of different devices. 

e Serial ports are used for a wide variety of purposes. They are often used 
to connect a mouse, keyboard, modem, and many other devices to the sys- 
tem unit. Serial ports send data one bit at a time and are very good for 
sending information over a long distance. 

e Parallel ports are used to connect external devices that need to send or re- 
ceive a lot of data over a short distance. These ports typically send eight 
bits of data simultaneously across eight parallel wires. Parallel ports are 
mostly used to connect printers to the system unit. 

e¢ Universal serial bus (USB) ports have virtually replaced serial and paral- 
lel ports. They are faster, and one USB port can be used to connect several 
devices to the system unit. 

e FireWire ports have comparable speed to USB 2.0 ports and provide 
connections to specialized FireWire devices such as camcorders and 

storage devices. 

e Ethernet ports are a high-speed networking port that has become a 
standard for many of today’s computers. Ethernet allows you to connect 
multiple computers for sharing files, or to a DSL or cable modem for 
high-speed Internet access. 
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HDMI 

FireWire 
USB 
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IrDA 

MIDI 

Ethernet Figure 6-19 Ports 

SPECIALIZED PORTS 

In addition to standard ports, there are numerous specialty ports including 
S/PDIF, HDMI, MIDI, and IrDA ports. 

¢ Sony/Philips Digital Interconnect Format (S/PDIF) parts are also 
known as optical audio connections. These ports are used to integrate 
computers into high-end audio and home theatre systems. 

¢ High Definition Multimedia Interface (HDMI) ports provide high- 

definition video and audio, making it possible to use a computer as a video 
jukebox or an HD video recorder. 

e¢ Musical instrument digital interface (MIDI) ports are a special type of 
serial port for connecting musical instruments like an electronic keyboard 
to a sound card. The sound card converts the music into a series of digital 
instructions. These instructions can be processed immediately to repro- 
duce the music or saved to a file for later processing. 

¢ Infrared Data Association (IrDA) ports provide a wireless mechanism 
for transferring data between devices. Instead of cables, the IrDA ports 
from each device are directly aligned and infrared light waves are used to 
transmit data. One of the most common applications is to transfer data 
from either a handheld or notebook computer to a desktop computer. 
(See Figure 6-20.) 

The System Unit 



Figure 6-20 Transferring data 
with an IrDA port 

Notebook computer 

with IrDA port on the back IrDA Desktop computer 

CABLES 
Cables are used to connect exterior devices to the system unit via the ports. 
One end of the cable is attached to the device and the other end has a connec- 
tor that is attached to a matching connector on the port. 

a easiest ~ orate 

Gann require direct current (DC) to power their electronic components 
and to represent data and instructions. DC power can be provided indi- 

rectly by converting alternating current (AC) from standard wall outlets or 
directly from batteries. 

* Desktop computers have a power supply unit located within the system 
unit. (See Figure 6-21.) This unit plugs into a standard wall outlet, con- 
verts AC to DC, and provides the power to drive all of the system unit 
components. 

* Notebook computers use AC adapters that are typically located outside 
the system unit. (See Figure 6-22.) AC adapters plug into a standard 
wall outlet, convert AC to DC, provide power to drive the system unit 
components, and can recharge the batteries. Notebook computers can be 



Figure 6-22 AC adapter 

Figure 6-21 . Power supply unit 

operated either using an AC adapter plugged into a wall outlet or using 
battery power. Notebook batteries typically provide sufficient power for 
four to six hours before they need to be recharged. 

¢ Like notebook computers, handheld computers use AC adapters located 
outside the system unit. Unlike notebook computers, however, handheld 

computers typically operate only using battery power. The AC adapter is 
used to recharge the batteries. 

> What are ports? What do they do? 

Describe five standard and four specialized ports. 

B What is a power supply unit? What is an AC adaptor? 
cod irre nea saesn vticsmscoeted aca sareantenstesite Anant en ves ieee ee sNews sete Aeon Rar Larendcmenveupint 

Careers in IT 

Computer technicians repair and install computer com- more advanced computer systems. Some computer 

ponents and systems. (See Figure 6-23.) They may _ technicians move into customer service positions or go 

work on everything from personal computers and main- __ into sales. To learn more about other careers in infor- 

frame servers to printers. Some computer technicians are mation technology, visit us at www.computing2010. 

responsible for setting up and maintaining computer com and enter the keyword careers. 

networks. Experienced computer technicians may 

work with computer engineers to diagnose problems 

and run routine maintenance on complex systems. 

Job growth is expected in this field as computer 

equipment becomes more complicated and technol- 

ogy expands. 

Employers look for those with certification in 

computer repair or associate degrees from voca- 

tional schools. Employment usually begins with 

training, but most employers expect applicants to 

have prior technical experience. Computer techni- 

cians also can expect to continue their education 

to keep up with technological changes. Good com- 

munication skills are important in this field. 

Computer technicians can expect an hourly 

wage of $13.50 to $22.50. Opportunities for ad- 

vancement typically come in the form of work on Figure 6-23 Computer technician 

The System Unit www.computing2010.com OT 
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As You Walk out the Door, 
Don’t Forget Your Computer 

Wouldn’t it be nice if you could conveniently access the 

Internet wirelessly at any time during the day? What if 

you could send and receive 

email while jogging without 

touching a screen, or send a 

friend live video of what you 

are looking at? What If a com- 

puter on your body could help 

you remember the names of 

people at a party? Of course, 

many people currently use 

wireless phone technology 

when they are away from their 

home or office. What if these 

users could accomplish these 

tasks with an even smaller, more portable and less intru- 

sive system? Will people be wearing computers rather 

than carrying them? 

Wearable computers already exist for specialized mili- 
tary and industrial use. Imagine using your hands to pre- 

pare a meal or work on a car with instructions and 

diagrams instantly available in your line of sight. Some of 

these systems are composed of a computer that is worn 

inside a jacket or in a belt and a head-mounted display. 

The display allows you to see the equivalent of a desktop 

monitor via a small screen that is worn in front of one 

eye or projected onto the inside of a regular pair of eye- 

glasses. Such devices might be used in airports by 

security personnel. These devices are currently being 

used by the U.S. Department of Defense for military 

applications and by the Toronto Blue Jays to end long 

lines at ticket windows. When coupled with face recog- 

nition technology, these products provide security 

personnel portable and instant 

communication with the com- 

mand center. Police and secu- 

rity officers may someday use 

this technology to check IDs 

and verify your identity. 

Experts say that wearable 

computers will be used by sur- 

geons in operating rooms to 

“view” their patients. Will we 

be wearing computers soon? 

Some of us already are. And 

some experts predict the ma- 

jority of us will employ a wearable computer before the 

end of the decade. Many computer manufacturers are 

currently working on wearable computers, and there is 

even a wearable computer fashion show that showcases 

the latest designs. 

Many people are already wearing their computers, and 

making use of this mobile technology to read e-mail 

while waiting in lines or even studying their notes for the 

next exam. What do you think? Will people someday 

grab their keys and their computers before they leave the 

house? Will your computer one day be housed in your 

jacket? Do you see any potential issues that might come 

up if wearable computers were widespread? 



System unit (or system chassis) contains elec- 
tronic components. Four basic types are desk- 
top, notebook, tablet PC, and handheld. PDA 

(personal digital assistant) and smartphones 
are the most widely used handheld computers. 

Electronic Representation 
Our voices create continuous analog signals. A 
conversion to digital signals is necessary before 
processing. Data and instructions can be repre- 

sented electronically with a two-state or binary 
system of numbers (0 and 1). Each 0 or 1 is 
called a bit. A byte consists of eight bits and rep- 
resents one character. 

Binary Coding Schemes 
Binary coding schemes convert binary data 
into characters. Three such schemes are 

e ASCII—the most widely used for microcom- 
puters. 

e¢ EBCDIC—developed by IBM; used primarily 
by large computers. 

e Unicode—16-bit code; supports both ADCII 
and EBCIDIC codes and international lan- 
guages like Chinese and Japanese. 

The System Unit 

The system board (motherboard) connects all 

system components and allows input and output 
devices to communicate with the system unit. It 
is a flat circuit board covered with these elec- 
tronic components: 

¢ Sockets provide connection points for chips 
(silicon chips, semiconductors, integrated 
circuits). Chips are mounted on carrier 
packages. 

e Slots provide connection points for special- 

ized cards or circuit boards. 

e Bus lines provide pathways to support 

communication. 



To be a competent end user, you need to understand how data and programs are represented 
electronically. Additionally, you need to understand the functionality of the basic components 
in the system unit: system board, microprocessor, memory, expansion slots and cards, 
bus lines, and ports and cables. 

‘Processor Manufacturer Description 

The microprocessor is a single chip that con- 
tains the central processing unit (CPU) or mi- 

croprocessor. It has two basic components: 

¢ Control unit tells the computer system how 
to carry out program instructions. 

e Arithmetic-logic unit (ALU) performs arith- 
metic and logical operations. 

Microprocessor Chips 
A word is the number of bits that can be accessed 
by the microprocessor at one time. Clock speed 
represents the number of times the CPU can fetch 
and process data or instruction in a second. Older 
microprocessors process data and instructions in 
microseconds; newer ones process in nanosec- 
onds. Supercomputers process in picoseconds. 

The two most significant developments are 
64-bit processors and multicore chips. Parallel 
processing requires programs that allow multi- 

ple processors to work together to run large com- 
plex programs. 

Specialty Processors 
Specialty processors include graphics coproces- 

sors also known as GPU or graphics processing 
unit (process graphic images), smart cards (plas- 

tic cards containing embedded chips), processors 
in automobiles (monitor fuel efficiency, satellite 
entertainment, and tracking systems), and RFID 

tags (track merchandise). 

Memory holds data, instructions, and informa- 

tion. There are three types of memory chips: 
RAM, ROM, and flash memory. 

RAM 
RAM (random-access memory) chips are called 
temporary or volatile storage because their con- 
tents are lost if power is disrupted. 

¢ Cache memory is a high-speed holding area 
for frequently used data and information. 

¢ DIMM (dual in-line memory module) used 

to expand memory. 

¢ Virtual memory divides large programs into 
parts that are read into RAM as needed. 

ROM 
ROM (read-only memory) chips are nonvolatile 
storage and control essential system operations. 

Flash Memory 
Flash memory is a type of memory that does not 
lose its contents when power is removed. It is 
used to store information about a computer's 
configuration. 

Capacity 



SION SLOTS AND CARDS 

Most computers allow users to expand their sys- 
tems by providing expansion slots on their sys- 
tem boards to accept expansion cards. 

Examples of expansion cards include graphics 
cards, sound cards, modem cards, network in- 

terface cards (NIC; network adapter cards), 

TV tuner cards, and ExpressCards. 
Plug and Play is the ability for a computer to 

recognize and configure a device without human 
interaction. 

PC Card and ExpressCard slots accept credit 
card-sized expansion cards in notebook computers. 

Bus lines, also known as buses, provide data 

pathways that connect various system compo- 
nents. Bus width is the number of bits that can 

travel simultaneously. 

Expansion Buses 
System buses connect CPU and memory. Ex- 
pansion buses connect CPU and slots. Five prin- 
cipal expansion bus types are PCI (peripheral 

component interconnect), USB (universal 

serial bus), FireWire bus, SATA (Serial Ad- 

vanced Technology Attachment), and PCIe 
(PCI Express). 

The System Unit 

Ports are connecting sockets on the outside of 

the system unit. Some ports are standard while 
others are more specialized. 

Standard Ports 
Four standard ports are 

¢ Serial—send data one bit at a time. 

e Parallel—send eight bits simultaneously. 

¢ USB (universal serial bus)—faster; one 

port can connect several devices to system 
unit. 

¢ FireWire—almost twice as fast as USB 2.0; 
provide connections for specialized FireWire 
devices. 

Specialized Ports 
Four specialty ports are 

e S/PDIF (Sony/Philips Digital Interface)—a 
digital optical audio standard. 

e HDMI (High Definition Multimedia Inter- 
face)—a digital HD video and audio interface. 

e MIDI (musical instrument digital inter- 
face)—special port for musical instruments 
such as electronic keyboards. 

e¢ IrDA (Infrared Data Association) ports— 

provide wireless connections. 

Cables 
Cables are used to connect external devices to 

the system unit via ports. 

POWER SUPPLY —it 

Power supply units convert AC to DC; they are 

located within the desktop computer's system 
unit. AC adapters power notebook computers 
and tablet PCs and recharge batteries. 

__CareersiniT 
Computer technicians repair and install com- 
puter components and systems. Certification in 
computer repair or associate degrees from voca- 
tional schools required. Hourly wage $13.50 to 
$22.50. 
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AC adapter (166) 
analog (152) 

arithmetic-logic unit (ALU) 

G35) 

arithmetic operation (155) 

ASGIia Gis2) 
binary coding scheme (152) 
binary system (152) 
bite G52) 

bus (161) 

bus line (155, 161) 

bus width (161) 

byte (152) 

cable (166) 

cache memory (157) 

carrier package (154) 
central processing unit 

(CPU)esCiS5) 

chip (154) 

clock speed (156) 

computer technician (167) 

control unit (155) 

coprocessor (156) 

desktop system unit (150) 

digital (152) 

DIMM (158) 

EBGDIG(152) 

Ethernet ports (164) 

expansion bus (161) 

expansion card (159) 

expansion slot (159) 

ExpressCard (160) 

FireWire bus (164) 

FireWire port (164) 

flash memory (158) 

GPU. 156) 
graphics card (160) 
graphics coprocessor (156) 
handheld computer system 

unit (151) 

High Definition Multimedia 
Interface (HDMI) (165) 

Infrared Data Association 
(IrDA) (166) 

integrated circuit (154) 

laptop computer (150) 
logical operation (155) 
memory (157) 

microprocessor (155) 

modem card (160) 

motherboard (153) 

multicore chips (156) 

musical instrument digital 
interface (MIDI) (165) 

network adapter card (160) 
network interface card 

(NIC) (160) 

notebook system unit (150) 

optical audio 
connections (165) 

parallel port (164) 
parallel processing (156) 
P@ cards (160) 

PCI Express (PCIe) (164) 

peripheral component 
interconnect (PCI) (161) 

personal digital assistant 
(PDA) 7131) 

Plug and Play (160) 
port (164) 

power supply unit (166) 
processor (155) 
random-access memory 
(RAM) (157) 

read-only memory (ROM) 
(158) 

RFID tag (157) 
semiconductor (154) 

Serial Advanced Technology 
Attachment (SATA) (164) 

serial port (154) 
silicon chip (154) 
slot (155) 
smartphone (151) 

smart Cardwetlo 7) 

socket (154) 

Sony/Philips Digital 
Interconnect Format 

(S/PDIF) (165) 

sound card (160) 

system board (153) 

system bus (161) 
system chassis (150) 
system unit (150) 
tablet PC (150) 

tablet PC system unit (150) 

TV tuner card (160) 

Unicode (152) 

universal serial bus 

(USB)tG61) 

universal serial bus (USB) 

port (164) 

virtual memory (158) 
word (155) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 

www.computing2010.com and enter the keyword terms6. 
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Circle the letter or fill in the correct answer. ; s 

if 

10. 

For an interactive multiple-choice practice test, visit our Web site at 

www.computing2010.com and enter the keyword multiple6. 

The System Unit 

The container that houses most of the electronic components that make up a computer 
system is known as the 

a. arithmetic-logic unit ce REID 

b. central processing unit d. system unit a 

The smallest unit in a digital system is a 

a. byte c. word 

eb. bit d. character 

ee controls communications for the entire computer system. 

a. arithmetic-logic unit c. motherboard 

b. semiconductor d. coprocessor 

These provide expansion capability for a computer system. 

a. sockets c. bytes 

b. slots d. bays 

The ___ tells the rest of the computer how to carry out a program’s instructions. 

a. ALU c. system unit 

b. control unit d. motherboard 

A 32-bit word computer can access ___ bytes at a time. 

a. 4 Calo 

b. 8 cda32 

These chips are specifically designed to handle the processing requirements related to 
displaying and manipulating 3-D images. 

a. graphics coprocessors c. control unit processors 

b. arithmetic-logic unit processors d. CISC chips 

This type of memory improves processing by acting as a temporary high-speed holding 

area between the memory and the CPU. 

a. RAM c. cache memory 

b. ROM d. flash memory 

____ refers to a computer's ability to configure and use a device without human 

interaction. 

aee-CPU Cache 

b. Plug and Play d. ALU 

_____ ports connect special types of music instruments to sound cards. 

a. BUS ¢c. “USB 

De CPU d. MIDI 
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Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. bus width 1. Houses most of the electronic components in a 
bh. cables computer system. 

Cl contort 2. The number of bits that can travel down a bus at the 
: same time. 

d. expansion card een “ : 
eRapiessCacd - Tells the computer system how to carry out a program's 
; instructions. 

wae 4. A credit card-sized piece of plastic with an embedded 
g. RAM chip. 

h. smart card 5. Volatile storage that holds the program and data the 
i. system bus CPU is currently processing. 

j. system unit Connects the CPU to memory. 

Plugs into slots on the system board. 

A type of slot used in used by notebook computers. 

Oe ee aos Connecting socket on the outside of the system 
unit. 

10. Connects input and output devices to the system unit 
via the ports. 

For an interactive matching practice test, visit our Web site at www.computing2010.com and 
enter the keyword matching6. 

On a separate sheet of paper, respond to each question or statement. 

Describe the four basic types of system units. 

Describe the two basic components of the CPU. 

What are the differences and similarities between the three types of memory? 

Identify five expansion cards and describe the function of each. 

Sh ce beet ae Identify and describe five standard ports and four specialized ports. 
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The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter's Making IT Work for You feature. 

coe TV Tuner Cards and Video Clips 

Want to watch your favorite television program while you work? Perhaps you would like to in- 

clude a video clip in a class presentation. It’s easy using a video TV card. To learn more about this 

technology, review Making IT Work for You: TV Tuner Cards and Video Clips on pages 162 and 

163. Then visit our Web site at www.computing2010.com and enter the keyword tuner. Play the 

video and answer the following: (a) Describe the two windows that open when the TV icon is se- 

lected. (b) What are the basic functions of the control box? (c) What is the command sequence to 

insert a video clip into a PowerPoint presentation? 

Desktop and Notebook Computers 

Are you thinking about purchasing a new computer? Visit our Web site at www.computing2010. 

com and enter the keyword computer to link to a site that presents information about the newest 

desktop and notebook computers. Check out different desktop and notebook models and then 

answer the following questions: (a) If you were to purchase a desktop computer, which one would 

you select? Describe how it would fit your needs and print out its specifications. (b) If you were 

to purchase a notebook computer, which one would you select? Describe how it would fit your 

needs and print out its specifications. (c) If you had to choose between the desktop and note- 

book, which one would you choose? Why? 

Custom System Units 

When it is time for you to purchase your next computer, you might consider shopping online. A 

big advantage to choosing a computer online instead of in a store is that many computer man- 

ufacturers allow you to customize your new computer and build it to order. Visit our Web site at 

www.computing2010.com and enter the keyword custom to connect to a retailer of customized 

computers and use their online tools to customize and price a computer that meets your current 

needs. Then answer the following questions: (a) Which of the three types of system units did you 

configure? (b) What microprocessor did you choose? (c) How much and what type of memory op- 

tion did you choose? (d) Would you purchase the computer you customized? Why or why not? 

The System Unit 
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EXPANDING YOUR KNOWLEDGE 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How TV Tuner Cards Work 

The advent of digital TV and the success of digital video recorders has made TV tuner cards a pop- 

ular addition to many computers. TV tuner cards allow you to watch and record TV shows on your 

computer, even while running other applications. To learn more about how TV tuner cards work, 

visit our Web site at www.computing2010.com and enter the keyword tv. Then answer the follow- 

ing questions: (a) What are some examples of inputs to a TV tuner card? (b) What is the function 

of a TV tuner card? (c) Where can the TV tuner card send the video signal once it is converted? 

How Virtual Memory Works 

Typically before a program can be executed, it must be read into RAM. Many programs, however, are 

too large to fit into many computer systems’ RAM. One option is to increase the RAM in the system. 

Another way is to use virtual memory. To learn more about how virtual memory works, visit our Web 

site at www.computing2010.com and enter the keyword memory. Then answer the following: 

(a) What is virtual memory? (b) Define page file, page, and paging. (c) What is thrashing? 

Binary Numbers 

Binary numbers are the most basic unit that computers use to perform tasks. To learn more about 

how binary numbers work, visit our Web site at www.computing2010.com and enter the keyword 

binary. Then answer the following questions: (a) What character is represented by the binary 

number 01000011 in ASCII code? (b) What is the binary result of 1011 + 0010? What is the deci- 

mal equivalent to this number? (c) How many numbers can be represented with 1 bit (one binary 

“place”)? How many by 2 bits? How many by 3 bits? 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

RFIDs 
RFIDs have been touted by the media as an up-and-coming technology for several years. These 

tiny chips (that can be embedded in virtually everything) can be used to identify groceries, vehi- 

cles, and even people! Without knowing where RFID readers are placed and where RFID chips are 

embedded, it is unclear what information we might be sharing about ourselves and who we might 

be sharing it with. Write a one-page paper that addresses the following items: (a) What benefits 

do you see in using RFIDs in daily life? Explain your answers. (b) What privacy issues does an RFID 

raise for consumers? (c) Describe how RFIDs might be misused. 
> 

Smart Cards 

There have been numerous proposals in recent 

I): Bhar rewmsmancartabenceony, 
years to use smart card technology for personal 

identification, such as driver’s licenses or a na- 

tional ID card. Advocates claim that this would re- 

duce identity fraud because the cards would 

contain biometric information such as a finger- 

print scan. Research smart card technology on the 

Web and then answer the following questions in a 

one-page paper: (a) What are the benefits of using 

smart cards for identification? List several exam- 

ples. (b) What privacy concerns exist? Be specific. (c) Would you be in favor of using smart cards 

for personal identification? Why or why not? 
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Input Devices 
translate words, sounds, 

images, and actions that 
people understand into a 
form that the system unit 
can process 

PDA keyboard 

Digital camera 



FS eRe ST a: 

Introduction 
How do you send instructions and information to the 

CPU? How do you get information out? Here we 

describe one of the most important places where 

computers interface with people. We input text, 

music, and even speech, but we probably never think 

about the relationship between what we enter and 

what the computer processes. People understand lan- 

guage, which is constructed of letters, numbers, and 

punctuation marks. However, at a basic level, com- 

puters can understand only the binary machine lan- 

guage of Os and ls. Input devices are essentially 

translators. Input devices translate numbers, letters, 

and actions that people understand into a form that 

computers can process. 

Have you ever wondered how _ information 

processed by the system unit is converted into a form 

that you can use? That is the role of output devices. 

Output Devices 
| translate symbols processed 

the system unit into words, 
sounds, images, and actions 

: that people understand 

Laser printer 

While input devices convert what we understand into 

what the system unit can process, output devices 

convert what the system unit has processed into a 

form that we can understand. Output devices trans- 

late machine language into letters, numbers, sounds, 

and images that people can understand. 

Competent end users need to know about the 

most commonly used input devices, including key- 

boards, mice, scanners, digital cameras, voice recog- 

nition, and audio-input devices. Additionally, they 

need to know about the most commonly used out- 

put devices, including monitors, printers, and audio 

output devices. And end users need to be aware of 

combination input and output devices such as fax 

machines, multifunctional devices, and Internet 

telephones. 

Ink-jet printer 

Flat-panel monitor 



nput is any data or instructions that are used by a computer. They can come 
directly from you or from other sources. You provide input whenever you use 

system or application programs. For example, when using a word processing 
program, you enter data in the form of numbers and letters and issue com- 
mands such as to save and to print documents. You also can enter data and is- 
sue commands by pointing to items, or using your voice. Other sources of 

input include scanned or photographed images. 
Input devices are hardware used to translate words, sounds, images, and ac- 

tions that people understand into a form that the system unit can process. For 
example, when using a word processor, you typically use a keyboard to enter 
text and a mouse to issue commands. In addition to keyboards and mice, there 
are a wide variety of other input devices. These include pointing, scanning, im- 
age capturing, and audio-input devices. 

KEYBOARD ENTRY 

ne of the most common ways to input data is by keyboard. As mentioned in 
Chapter 6, keyboards convert numbers, letters, and special characters that 

people understand into electrical signals. These signals are sent to, and processed 

by, the system unit. Most keyboards use an arrangement of keys given the name 
QWERTY. This name reflects the keyboard layout by taking the letters of the first 
six alphabetic characters found on the top row of keys displaying letters. 

KEYBOARDS 

There are a wide variety of different keyboard designs. They range from the 
full-sized to miniature and from rigid to flexible. There are even virtual key- 

boards that project an interactive key layout onto a flat surface.The 

most common types are 

e Traditional keyboards—full-sized, rigid, rectangular keyboards 

that include function, navigational, and numeric keys. 

¢ Flexible keyboards—fold or roll up for easy packing or storage. 
They are designed to provide mobile users with a full-sized key- 
board with minimal storage requirements. (See Figure 7-1.) 

e Ergonomic keyboards—similar to traditional keyboards. The key- 
board arrangement, however, is not rectangular and a palm rest is 
provided. They are designed specifically to alleviate wrist strain as- 

Flexible keyboard sociated with the repetitive movements of typing. (See Figure 7-2.) Figure 7-1 

, : EEE es eee <eece 

People are spending more time at 

; their computers than ever before. 
Consequently, the need for 

ergonomic keyboards is 

increasing. To learn more about 

one manufacturer of ergonomic 

keyboards, visit our Web site at 
www.computing2010.com and 

enter the keyword ergonomic. 

Figure 7-2 Ergonomic keyboard 



¢ Wireless keyboards—transmit input to the system unit through the 
air. By eliminating connecting wires to the system unit, these key- 

boards provide greater flexibility and convenience. 

¢ PDA keyboards—miniature keyboards for PDAs and smart phones to 
send e-mail, create documents, and more. (See Figure 7-3.) 

FEATURES 
A computer keyboard combines a typewriter keyboard with a numeric 
keypad, used to enter numbers and arithmetic symbols. It also has many 
special-purpose keys. Some keys, such as the CAPS LOCK key, are toggle 
keys. These keys turn a feature on or off. Others, such as the CTRL key, 
are combination keys, which perform an action when held down in Figure 7-3 PDA keyboard 
combination with another key. To learn more about keyboard features, 
see Figure 7-4. 

U2 CONCEPT CHECK 
B What i is ame What are input devices? 

p Discuss the five common types of keyboard designs. 

NR NN EES 
> What are some common keyboard features? 
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| Escape Key | E Bunction Keys a Numeric he ocd 
| typically cancels a | shortcut for specific tasks. F1, for i — | enters numbers and arithmetic symbols | 

oon ora aoe | i oe 2h ee online Help. | | and controls cursor or insertion point. 
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Scroll 
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Insert Home 

Delete 

Caps Lock 
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ii adows Key [op ccbar | | Navigation Keys 
| displays the Start | enters blank spaces | | control the cursor or insertion 

) menu. | | between characters. | ; Pore on the screen. 

Figure 7-4 Traditional keyboard 
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POINTING DEVICES 

ointing, of course, is one of the most natural of all human gestures. Point- 

|e devices provide a comfortable interface with the system unit by accept- 

ing pointing gestures and converting them into 

machine-readable input. There are a wide variety of dif- 
ferent pointing devices, including the mouse, joystick, 

touch screen, light pen, and stylus. 

MICE 
A mouse controls a pointer that is displayed on the mon- 

itor. The mouse pointer usually appears in the shape of 

an arrow. It frequently changes shape, however, depend- 
ing on the application. A mouse can have one, two, or 

more buttons, which are used to select command options 

and to control the mouse pointer on the monitor. Some 
mice have a wheel button that can be rotated to scroll 
through information that is displayed on the monitor. Al- 
though there are several different mouse types, there are 
three basic designs: 

e Optical mouse has no moving parts and is currently 
the most widely used. It emits and senses light to de- 

tect mouse movement. An optical mouse can be used 
on almost any surface with high precision. (See 
Figure 7-5.) 

Figure 7-5 Optical mouse 

e Mechanical mouse has a ball on the bottom and is 

attached with a cord to the system unit. As you move 
the mouse across a smooth surface, the roller rotates 

and controls the pointer on the screen. 

Figure 7-7 Touch pad Figure 7-8 Pointing stick 
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e Cordless or wireless mouse is a battery-powered 
device that typically uses radio waves or infrared 

light waves to communicate with the system unit. 
These devices eliminate the mouse cord and free up 
desk space. 

Three devices similar to a mouse are trackballs, 
touch pads, and pointing sticks. You can use the 

trackball, also known as the roller ball, to control the 

pointer by rotating a ball with your thumb. (See Fig- 
ure 7-6.) You can use touch pads, to control the 

pointer by moving and tapping your finger on the sur- 

face of a pad. (See Figure 7-7.) You can use a pointing 
stick, located in the middle of the keyboard, to control 
the pointer by directing the stick with one finger. 
(See Figure 7-8.) 

TOUCH SCREENS 
A touch screen is a particular kind of monitor with a 

clear plastic outer layer. Behind this layer are criss- 
crossed invisible beams of infrared light. This arrange- 
ment enables someone to select actions or commands 
by touching the screen with a finger. Touch screens are 
easy to use, especially when people need information 
quickly. They are commonly used at restaurants, auto- Figure 7-9 A touch screen: a commercial application 

mated teller machines (ATMs), and information centers. 

(See Figure 7-9.) 

JOYSTICKS 
The joystick is a popular input device for computer games. You control game 
actions by varying the pressure, speed, and direction of the joystick. Additional 

controls, such as buttons and triggers, are used to specify commands or initiate 
specific actions. (See Figure 7-10.) 

LIGHT PENS 
A light pen is a light-sensitive penlike device. The light pen is placed against the 
monitor. This closes a photoelectric circuit and identifies the spot for entering or 

modifying data. For example, light 
pens are used to edit digital images 
and drawings. (See Figure 7-11.) 

Figure 7-10 A joystick: a 

STYLUS Beira game application 

A stylus is a penlike device commonly 
used with tablet PCs and PDAs. (See 

Figure 7-12.) A stylus uses pressure to 
draw images on a screen. Often, a sty- 
lus interacts with the computer 

through handwriting recognition soft- 
ware. Handwriting recognition soft- 
ware translates handwritten notes into 

a form that the system unit can 
process. 

Figure 7-11 A light pen: an engineering 

application 
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Figure 7-12 Stylus 

C 

Sane move across text and images. Scanning devices convert scanned 
text and images into a form that the system unit can process. There are four 

types of scanning devices: optical scanners, card readers, bar code readers, and 

character and mark recognition devices. 

OPTICAL SCANNERS 

An optical scanner, also known simply as a scanner, accepts documents con- 
sisting of text and/or images and converts them to machine-readable form. 
These devices do not recognize individual letters or images. Rather, they recog- 
nize light, dark, and colored areas that make up individual letters or images. 
Typically, scanned documents are saved in files that can be further processed, 
displayed, printed, or stored for later use. There are two basic types of optical 
scanners: flatbed and portable. (See Figure 7-13.) 

e Flatbed scanner is much like a copy machine. The image to be scanned is 
placed on a glass surface and the scanner records the image from below. 

¢ Portable scanner is typically a handheld device that slides across the im- 
age, making direct contact. 

Optical scanners are powerful tools for a wide variety of end users, includ- 
ing graphics and advertising professionals who scan images and combine 
them with text. Lawyers and students use portable scanners as a valuable re- 
search tool to record information. 



Flatbed scanner Portable scanner 

Figure 7-13 Two types of 

scanners 

CARD READERS 

Nearly everyone uses a credit card, debit card, access (parking or 
building) card, and/or some type of identification card. These cards 
typically have the user’s name, some type of identification number, 
and signature embossed on the card. Additionally, encoded informa- 

tion is often stored on the card as well. Card readers interpret this en- 
coded information. There are two basic types: 

e By far the most common is the magnetic card reader. The en- 
coded information is stored on a thin magnetic strip located on 
the back of the card. When the card is swiped through the mag- 
netic card reader, the information is read. 

e¢ Radio frequency card readers are not as common but more 
convenient because they do not require the card to actually make 

contact with the reader. 

The card has a small RFID 

(radio frequency identifi- 
cation) microchip that 
contains the user’s encoded 

information. Whenever the 

card is passed within a few 

inches of the card reader, 

the user’s information is 

read. (See Figure 7-14.) 

BAR CODE READERS Figure 7-14 Radio frequency card 

reader 
You are probably familiar with bar 
code readers or scanners from gro- 
cery stores. (See Figure 7-15.) These 

devices are either handheld wand 

readers or platform scanners. They 
contain photoelectric cells that scan 
or read bar codes, or the vertical ze- 

bra-striped marks printed on product 
containers. 

Almost all supermarkets use elec- 

tronic cash registers and a bar code 

Figure 7-15 A bar code reader is used to system called the Universal Product 

record product codes Code (UPC). At the checkout counter, 
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electronic cash registers use a bar code reader to scan 
each product's UPC code. The codes are sent to the su- 

permarket’s computer, which has a description, the lat- 

est price, and an inventory level for each product. The 
computer processes this input to update the inventory 
level and to provide the electronic cash register with the 
description and price for each product. These devices 
are so easy to use that many supermarkets are offering 
customers self-checkout stations. 

CHARACTER AND MARK RECOGNITION DEVICES 
Character and mark recognition devices are scanners 

that are able to recognize special characters and marks. 
They are specialty devices that are essential tools for 
certain applications. Three types are 

e Magnetic-ink character recognition (MICR)—used 
by banks to automatically read those unusual numbers 
on the bottom of checks and deposit slips. A special- 
purpose machine known as a reader/sorter reads 
these numbers and provides input that allows banks 
to efficiently maintain customer account balances. 

e Optical-character recognition (OCR)—uses special 
preprinted characters that can be read by a light 
source and changed into machine-readable code. A 
common OCR device is the handheld wand reader. 
(See Figure 7-16.) These are used in department 

stores to read retail price tags by reflecting light on 
‘ee the printed characters. 

Figure 7-16 A wand reader is e Optical-mark recognition (OMR)—senses the pres- 

used to record product codes ence or absence of a mark, such as a pencil mark. 
OMR is often used to score standardized multiple- 
choice tests. 

How are pointing and scanning devices different? > 

p> Describe four types of scanners. 

w Describe three common character and mark recognition devices. 
scree eer SESS IE ARR EIN PA RS SEAS SMT 

SaAET CAPTERInG Diners a 
ptical scanners, like traditional copy machines, can make a copy from an 

(a) ae ai For example, an optical scanner can make a digital copy of a pho- 
tograph. Image capturing devices, on the other hand, create or capture origi- 
nal images. These devices include digital cameras and digital video cameras. 

DIGITAL CAMERAS 

Digital cameras are similar to traditional cameras except that images are 
recorded digitally on a disk or in the camera’s memory rather than on film and 

then downloaded, or transferred, to your computer. (See Figure 7-17.) You can 
take a picture, view it immediately, and even place it on your own Web page, 

within minutes. : 
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To learn more about how digital 

photography works, visit us on the 
Web at www.computing2010.com 
and enter the keyword photo. Digital 
photographs can be shared easily 
with others over the Internet. 

DIGITAL VIDEO CAMERAS 

Unlike traditional video cameras, 

digital video cameras record mo- 
Figure 7-17 A digital camera tion digitally on a disk or in the 

camera’s memory. Most have the ca- 
pability to take still images as well. WebCams are specialized digital video 
cameras that capture images and send them to a computer for broadcast 
over the Internet. Some WebCams are built-in while others are designed to 
be attached to the computer monitor. (See Figure 7-18.) To learn more 
about WebCams, visit our Web site at www.computing2010.com and enter 
the keyword webcam. To learn how you can videoconference, see Making 

IT Work for You: WebCams and Instant Messaging on pages 188 and 189. 

Are you having trouble getting the kind of photos you want with a 

digital camera? Would you like to make the most of digital tech- 

nology in your photos? Here are some tips to help you get started: 

Buttons and Knobs. Get to know the functions of your camera before you 

begin. Most cameras have an automatic mode, but be sure you know how 

to turn on the flash, zoom the lens, and set the image resolution. 

Photography Basics. Many digital cameras have an LCD screen on 

the back. You can use it to help frame your shots more accurately. Just 

be aware that using the LCD screen uses more battery power. 

Red-Eye Reduction. Many digital cameras have a red-eye reduction 

feature. When photographing people in low light, you can use this 

setting to eliminate glassy red eyes in photos. Consult your owner’s 

manual to learn more about this feature. 

Blurry Photos. Hold the camera still with your arms at your sides while 

_ snapping a photo. Many cameras also have built-in image-stabilization 

features. 

To see additional tips, visit our Web site at www.computing2010.com and 

enter the keyword tips. Figure 7-18 Two types of 
WebCams 

Ll 

sh ae 
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Built-in WebCam 
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WEBCAMS AND INSTANT MESSAGING 

Do you enjoy chatting with your friends? Are you working on a project and need to 

collaborate with others in your group? What if you could see and hear your group 

online? Perhaps instant messaging is just what you're looking for. It's easy and free 

with an Internet connection and the right software. 

Sending Messages In instant messaging applications, your friends are added to a list of contacts 

that shows you when they are online and available to chat. For example, you could use Windows 

Live Messenger as follows: 

Add contacts by clicking the Add a 

Contact button and following the on- 

screen instructions. 

Double-click the name of a friend in the 

Online section. 

Enter your message 
in the window that appears. 

Click the Send button. 

Your message appears on your friend’s screen in- 

stantly. Your friend can then continue the conversation by 

following the steps above. 

188 

gg | 

& 

5\ 2 Find a contact... 2) ae Ot 

dD Learn more about the Customer Experience 

& Jamal 

&, Mitzy 

Improvement Program. 

Bon 

8) Your status is currently set to Busy. 

& Never give out your password or credit 
card number in an instant message 
conversation. 

Steve says: oe 
Hi Carol. Do you have the latest version 
of the project report? 

Carol says: 
No, | don't Would you send me a copy 
of the most recent version of our report? 

Last message received at 10:56 AM on 8/1/2020, 

&- GG @ Oo 2&2 a- 

Sure. I'll send itwith Windows Live 
Messenger. 



Transferring Files While chatting, it is sometimes useful to share a file. For example, you might 

want to send a copy of a report you have been working on to a classmate to review. To send a file 

during an online chat: 

Click the Share files button and select 

Send a file or photo... el : Soe oy oe ry 3 | 

S@e *% Fh 4 & 75-) 
Dieve says. . ai 3 

Sure. I'll send itwith Windows Live 
Messenger. 

Steve sends: 

a Browse your computer for the file you 
want to share and click Open. 

= 

Report (10 KB) 
Your friend is given an option to accept your file. A 

notification appears in your conversation when your Bou cnaiae 

file upload is complete. An additional notification is r 

added when your friend has completed the download ff 

of your file. You can continue to chat throughout this 

process. 

@ Transfer of "Reportdocx" is 
Bamplete. 

ha 

Last message received at 10:56 AM on 8/1/201 = 

o-3- @Y * a- 

| 

Using a WebCam _In addition to typing text messages, some instant messaging software allows 

you to have voice or video conversations over the Internet so you can see and hear the person you 

are collaborating with. To do this, both users must have a microphone and speakers, as well as 

Web cameras for video conferencing. You could hold a video conference using Windows Live Mes- 

senger by following these steps. 

Start a 

conversation with : Gs 

a contact as 
a 

shown on the @ Transfer of "Report docx" is 

previous page. complete. 
4& Making a Video Call to 
Carol... 

Click the Video Hang up (Alt+Q) 
call button. Carol has answered your 

call. 
Hang up (Alt+Q). 

Your friend is given the op- ® Connection established, =) 

tiontoacceptthe videoconfer- ff : ie a ; 
ence. Once he or she accepts, = oS eee ea Letras racers 
the video conference begins. 

The Web is continually changing, and some of the specifics presented in this Making IT Work for 

You may have changed. To learn about other ways to make information technology work for you, 

visit our Web site at www.computing2010.com and enter the keyword miw. 
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Figure 7-19 A portable voice 

recognition system 

AUDIO-INPUT DEVICES =) 
Acker devices convert sounds into a form that can be processed by 

the system unit. By far the most widely used audio-input device is the 
microphone. Audio input can take many forms, including the human voice 
and music. 

VOICE RECOGNITION SYSTEMS 

Voice recognition systems use a microphone, a sound card, and special 
software. These.systems allow users to operate computers and to create 
documents using voice commands. Portable voice recognition systems are 

widely used by doctors, lawyers, and others to record dictation. (See Fig- 
ure 7-19.) These devices are able to record for several hours before con- 

necting to a computer system to edit, store, and print the dictated 

information. Some systems are even able to translate dictation from one 
language to another, such as from English to Japanese. 

WHATIS OUTPUT? =) 
fa ee is processed data or information. Output typically takes the form of 

text, graphics, photos, audio, and/or video. For example, when you create 
a presentation using a presentation graphics program, you typically input text 
and graphics. You also could include photographs and even add voice narra- 

tion. The output would be the completed presentation. 
Output devices are any hardware used to provide or to create output. They 

translate information that has been processed by the system unit into a form 
that humans can understand. There are a wide range of output devices. The 
most widely used are monitors, printers, and audio-output devices. 

he most frequently used output device is the monitor. Also known as dis- 
play screens, monitors present visual images of text and graphics. The out- 

put is often referred to as soft copy. Monitors vary in size, shape, and cost. 
Almost all, however, have some basic distinguishing features. 

FEATURES 

The most important characteristic of a monitor is its clarity. Clarity refers to 
the quality and sharpness of the displayed images. It is a function of several 
monitor features, including resolution, dot pitch, refresh rate, size, and aspect 
ratio. 



¢ Resolution is one of the most important features. 
Images are formed on a monitor by a series of dots 
or pixels (picture elements). (See Figure 7-20.) Res- 
olution is expressed as a matrix of these dots or pix- 
els. For example, many monitors today have a 
resolution of 1,600 pixel columns by 1,200 pixel rows 
for a total of 1,920,000 pixels. The higher a monitor's 
resolution (the more pixels), the clearer the image 

produced. See Figure 7-21 for the most common 
monitor resolutions. 

* Dot (pixel) pitch is the distance between each pixel. 
Most newer monitors have a dot pitch of .31 mm 

(31/100th.of a millimeter) or less. The lower the dot 

pitch (the shorter the distance between pixels), the 

clearer the images produced. 

¢ Refresh rate indicates how often a displayed image is 
updated or refreshed. Most monitors operate at a rate 
of 75 hertz, which means that the monitor is refreshed 75 times each second. 

Images displayed on monitors with refresh rates lower than 75 hertz appear 
to flicker and can cause eye strain. The faster the refresh rate (the more fre- 
quently images are redrawn), the better the quality of images displayed. 

* Size, or active display area, is measured by the diagonal length of a moni- 
tor’s viewing area. Common sizes are 15,.17, 19, 21, and 24 inches. 

¢ Aspect ratio is determined by the width of a monitor divided by its height. 
Common aspect ratios for monitors are 4:3 (standard, similar to tradi- 

tional television pictures) and 16:10 (wide screen). 

FLAT-PANEL MONITORS 
Flat-panel monitors are the most widely used type of monitor today. Compared 
to other types, they are thinner, more portable, and require less power to oper- 
ate. (See Figure 7-22.) 

Almost all of today’s flat-panel monitors are LCD (liquid crystal dis- 
play). There are two basic types: passive-matrix and active-matrix. Passive- 
matrix or dual-scan monitors create images by scanning the entire screen. 
This type requires very little power, but the clarity of the images is not as 
sharp. Active-matrix or thin film transistor (TFT) monitors do not scan 

down the screen; instead, each pixel is independently activated. They can dis- 
play more colors with better clarity. Active-matrix monitors are more expen- 
sive and require more power. 

CATHODE-RAY TUBES 
Until recently, the most common type of monitor for the office and the home 
was the cathode-ray tube (CRT). (See Figure 7-23.) These monitors are typi- 
cally placed directly on the system unit or on the desktop. CRTs are similar in 
size and technology to televisions. Compared to other types of monitors, their 
primary advantages are low cost and excellent resolution. Their primary disad- 
vantages are that they are bulky, are less energy efficient, and occupy a consid- 

erable amount of space on the desktop. 

OTHER MONITORS 
There are several other types of monitors. These monitors are used for 

more specialized applications, such as reading books, making presenta- 
tions, and watching television. Three of these specialized devices are 
E-book readers, data projectors, and high-definition television. 

Input and Output 
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Figure 7-21 Resolution standards 
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Figure 7-23 CRT monitor 

Figure 7-22 A flat-panel monitor 

: ¢ E-book readers are handheld, book-sized devices 

vn Van that display text and graphics. Using content down- 
si loaded from the Web or from special cartridges, 

these devices are used to read newspapers, maga- 

zines, and entire books. (See Figure 7-24.) 

¢ Data projectors are specialized devices similar to 

slide projectors. These devices, however, connect to 
microcomputers and project computer output just 

as it would appear on a monitor. Data projectors are 

commonly used for presentations almost anywhere 
from the classroom to the boardroom. 

° High-definition television (HDTV) delivers a much 

clearer and more detailed wide-screen picture than 
regular television. Because the output is digital, users 
can readily freeze video sequences to create high- 
quality still images. The video and still images can 
then be digitized, edited, and stored on disk for later 

use. This technology is very useful to graphic artists, 
designers, and publishers. Figure 7-24 E-book reader 

CONCEPT CHECK =—ts 
p> What is output? What are output devices? 

| f» Define these monitor features: resolution, dot pitch, refresh rate, 

size, and aspect ratio. On the Web 
Explorations w Describe flat-panel, CRT, and other more specialized monitors. 

HDTV is a higher-quality 

alternative to standard-definition 

television. To learn more about 

HDTV, visit our Web site at 

www.cmputing2010.com and 

enter the keyword fictv. 

PRINTERS 
ny." probably use a printer with some frequency to print homework assign- 

ments, photographs, and Web pages. Printers translate information that 
has been processed by the system unit and present the information on paper. 
Printer output is often called hard copy. 
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FEATURES 

There are many different 
types of printers. Almost all, 
however, have some basic dis- 

tinguishing features, including 
resolution, color capability, 
speed, and memory. 1200 dpi 

¢ Resolution for a printer 
is similar to monitor res- 
olution. It is a measure of 
the clarity of images pro- 
duced. Printer resolution, 

however, is measured in 

dpi (dots per inch). (See 
Figure 7-25.) Most printers designed for personal use average 1,200 dpi. Figure 7-25 Dpi comparison 
The higher the dpi, the better the quality of images produced. 

ford 
| vay and premipe for their omer. The Dasa weer & 

SOTED|——_tae ape tke pecs of cet. orunby big rod 
cole. 

e Color capability is provided by most printers today. Users typically have 
the option to print either with just black ink or with color. Because it is 
more expensive to print in color, most users select black ink for letters, 
drafts, and homework. Color is used more selectively for final reports con- 
taining graphics and for photographs. 

e Speed is measured in the number of pages printed per minute. Typically, 
printers for personal use average 15 to 19 pages per minute for single-color 
(black) output and 13 to 15 pages per minute for color output. 

e Memory within a printer is used to store printing instructions and docu- 
ments waiting to be printed. The more memory in a printer, the faster it 
will be able to create large documents. 

INK-JET PRINTERS 

Ink-jet printers spray ink at 
high speed onto the surface of 
paper. This process not only 
produces a letter-quality im- 
age but also permits printing 
to be done in a variety of col- 
ors, making them ideal for se- 

lect special applications. (See 
Figure 7-26.) Ink-jet printers 

are the most widely used print- 
ers. They are reliable, quiet, 

and relatively inexpensive. The 
most costly aspect of ink-jet 
printers is replacing the ink 
cartridges. For this reason, 

most users specify black ink for 
the majority of print jobs and 
use the more expensive color 
printing for select applications. 
Typical ink-jet printers produce 
17 to 19 pages per minute of 

black-only output and 13 to 15 Figure 7-26 A special-application 

pages of color output. ink-jet printer 

Input and Output www.computing2010.com ea 



Figure 7-27 A laser printer 

On the Web 
Explorations 

For fast high-quality printouts, 
laser printers are the standard. To" 
learn more about a company that | 5 

makes laser printers, visit our Web 
site at www.computing2010.com _ 
and enter the keyword printer, 

LASER PRINTERS 

The laser printer uses a technology similar to that used in a photocopy- 
ing machine. Laser printers use a laser light beam to produce images with 
excellent letter and graphics quality. More expensive than ink-jet printers, 
laser printers are faster and are used in applications requiring high-qual- 
ity output. (See Figure 7-27.) 

Do you find extra pages in the printer when you try to print from the Web? Would 

you like to print your favorite articles without all the ads and hyperlinks? There 

are several ways to get what you want in a printout. Here are a few suggestions you can use 

with Internet Explorer: 

Preview. To see what will be printed, choose Print Preview from the File menu. You can 

scroll through the pages and make sure the items you want will be printed. 

Choose Printer Friendly. Many Web pages have a Printer Friendly button that removes 

all the ads and sidebars. Look for the button at the conclusion of most Web articles. 

(3) Print Selection. You can highlight and print only the text you would like to print. Highlight 

the text and graphics you would like to print and choose File/Print and check the Selection 

option under the Page range box. 

To see other tips, visit our Web site at www.computing2010.com and enter the keyword tips. 

There are two categories of laser printers. Personal laser printers typically 
do not support color, are less expensive, and are used by many single users. 
They typically can print 15 to 17 pages a minute. Shared laser printers typi- 
cally support color, are more expensive, and are used (shared) by a group of 
users. Shared laser printers typically print over 50 pages a minute. 



THERMAL PRINTERS 

A thermal printer uses heat elements to produce images on heat-sensitive pa- 
per. These printers are widely used with ATMs and gasoline pumps to print 
receipts. 

Color thermal printers, known as dye-sublimation printers, use specially 
treated paper to produce very high-quality artwork and text. Due to their high 
purchase cost and the cost of the special paper, these printers are typically lim- 
ited to specialized applications. They are, however, widely used in professional 
art and design work where very high-quality color is essential. 

OTHER PRINTERS 

There are several other types 
of printers. These printers in- 
clude dot-matrix printers, 

plotters, photo printers, and 
portable printers: 

¢ Dot-matrix printers 
form characters and im- 
ages using a series of 
small pins on a print 
head. Once a widely used 
microcomputer printer, 

they are inexpensive and 

reliable but quite noisy. 
In general, they are used 

for tasks where high- 
quality output is not 
required. 

e Plotters are special- 
purpose printers for pro- 
ducing a wide range of 
specialized output. Using 
output from graphics tablets and other graphical input devices, plotters 
create maps, images, and architectural and engineering drawings. Plotters 
are typically used by graphic artists, engineers, and architects to print out 
designs, sketches, and drawings. 

[2 Ww) @ ©) 

Figure 7-28 Photo printer 

e Photo printers are special-purpose printers designed to print photo- 
quality images from digital cameras. (See Figure 7-28.) Most photo 
printers print 3 X 5” or 4 X 6” images on glossy, photo-quality paper. 

¢ Portable printers are usually small and lightweight printers designed to 
work with a notebook computer. Portable printers may be ink-jet or laser 
printers, print in black and white or color, and connect with USB or paral- 

lel port connections. 

\/ CONCEPT CHECK 

Discuss these printer features: resolution, color capability, speed, and memory. 

What are the three printer types commonly used with microcomputers? ) 

Discuss dot-matrix, plotter, photo, and portable printers. VWeV. 

Input and Output www.computing2010.com Be 



Figure 7-29 Digital music player 

On the Web 
| => ol ey a- e  ed ak 

AUDIO-OUTPUT DEVICES —__ 
pNeweiaie devices translate audio information from the computer into 

sounds that people can understand. The most widely used audio-output de- 
vices are speakers and headphones. These devices are connected to a sound 
card in the system unit. The sound card is used to capture as well as play back 
recorded sounds. Audio-output devices are used to play music, vocalize trans- 

lations from one language to another, and communicate information from the 
computer system to users. 

Creating voice output is not anywhere near as difficult as recognizing and 
interpreting voice input. In fact, voice output is quite common. It is used 

with many soft-drink machines, telephones, and cars. It is used as a rein- 

forcement tool for learning, such as to help students study a foreign lan- 
guage. It also is used in many supermarkets at the checkout counter to 
confirm purchases. One of its most powerful capabilities is to assist the phys- 
ically challenged. 

Digital music players, also known as digital media players, are specialized 
devices for storing, transferring, and playing audio files. Older players are only 
able to play music saved in a special compressed audio file format known as 
MP3. Today, most players are able to use a wide variety of audio files. Many 
are capable of displaying video files as well. Some of the best-known audio and 
video players are Apple’s iPod, Creative Zen, Microsoft Zune, and iRiver. 
(See Figure 7-29.) 

COMBINATION INPUT AND OUTPUT DEVICES 

any devices combine input and output capabilities. Sometimes this is 
done to save space. Other times it is done for very specialized applica- 

tions. Common combination devices include fax machines, multifunctional 

devices, Internet telephones, and terminals. 

FAX MACHINES 

A fax machine is a standard tool in nearly every office. At one time, all fax 
machines were separate stand-alone devices for sending and receiving im- 
ages over telephone lines. Now, most computer systems have that capabil- 
ity with the simple addition of a fax/modem board. To send a fax, these 
devices scan the image of a document converting the light and dark areas 
into a format that can be sent electronically over standard telephone lines. 
To receive a fax, these devices reverse the process and print the document 

(or display the document on your monitor) using signals received from the 
telephone line. 

MULTIFUNCTIONAL DEVICES 

Multifunctional devices (MFD) typically combine the capabilities of a 
scanner, printer, fax, and copy machine. These multifunctional devices of- 

fer a cost and space advantage. They cost about the same as a good printer 
or copy machine but require much less space than the single-function 



devices they replace. Their disadvantage is that the quality and function- 
ality are not quite as good as those of the separate single-purpose devices. 
Even so, multifunctional devices are widely used in home and small busi- 
ness offices. 

INTERNET TELEPHONES 

Internet telephones are specialized input and output devices for receiving 
and sending voice communication. (See Figure 7-30.) 

Voice over IP (VoIP) is the transmission of telephone calls over computer 

networks. Also known as telephony, Internet telephony, and IP telephony 
VoIP uses the Internet rather than traditional communication lines to support 

voice communication. To place telephone calls using telephony requires a 
high-speed Internet connection and special software and/or hardware. The 
three most popular approaches are 

¢ Computer-to-computer communications allow individuals to place free 
long-distance calls. This application requires that both parties have a 
computer and that their computers are on and connected to the Internet 
when a call is placed. The required software is available from a variety 
of sources for free or at very low cost. Figure 7-30 Internet telephone 

e Computer-to-traditional telephone communications allow a user 
to call almost any traditional telephone from his or her computer. 
Only the person making the call needs to have a computer connected 
to the Internet. The calling party subscribes to a special Internet 
phone service provider that supplies the required software and 
charges a small monthly and/or per-minute fee. To see how this 
works, visit our Web site at www.computing2010.com and enter the 

keyword phone. 

computings 
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e¢ Traditional telephone-to-traditional telephone communications 
do not require a computer. The calling party subscribes to a special 
Internet phone service provider that supplies a special hardware 
adapter that connects a traditional telephone to the Internet. The cost 
for this service is similar to the computer-to-traditional telephone 
approach. 

Compared to traditional telephone calls, Internet-supported calls may have a 
lower sound quality and may have an audio delay. However, most users report 
that this difference is not significant. 

CONCEPT CHECK 

Input and Output 



Figure 7-31 Technical writer 

Careers in IT 

Technical writers prepare instruction manuals, technical reports, and other sci- 

entific or technical documents. (See Figure 7-31.) Most technical writers work 

for computer software firms, government agencies, or research institutions. They 

translate technical information into easily understandable instructions or sum- 

maries. As new technology continues to develop and expand, the need for techni- 

cal writers who can communicate technical expertise to others is expected to 

increase. 

Technical writing positions typically require a college degree in communica- 

tions, journalism, or English and a specialization in, or familiarity with, a techni- 

cal field. However, individuals with strong writing skills sometimes transfer from 

jobs in the sciences to positions in technical writing. 

Technical writers can expect to earn an annual salary in the range of $46,500 

to $76,500. Advancement opportunities can be limited within a firm or com- 

pany, but there are additional opportunities in consulting. To learn about other 

careers in information technology, visit us at www.computing2010.com and 

enter the keyword careers. 
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Have you ever wished you could speak more than one 

language fluently? What if you could speak hundreds 

of languages instantly? Would you like to have your 

Own personal interpreter to accompany you whenever 

you traveled to a foreign country? What if you could 

take a picture of a foreign road sign or restaurant 

menu and have it immediately translated for you? 

Technology called machine 

translation (MT) may soon 

exist to do all of these 
things. The military and 

private sector are funding a 

variety of research projects 

on electronic interpreters, 

and the commercial oppor- 

tunities are enormous. 

The worldwide translation 

services market is an over 

$8 billion a year industry 

and is expected to grow 

even more. 
Prototype portable hand- 

held electronic interpreters 

are currently in a testing 

phase at the U.S. Office of 

Naval Research. In fact, it is 

expected that these devices 
will be widely used in the 

near future. The company 

SpeechGear has developed 

software called Compadre 

that takes verbal statements 

in one language, converts 

the statements to text, 

translates that text to an- 

other language, and then 

vocalizes the translated text. And it does all this in two 

seconds! The military is particularly interested in 

instant electronic interpreters as they focus on 

peacekeeping objectives. More than ever before, U.S. 

soldiers find themselves needing to communicate with 

Input and Output a 

non-English-speaking civilians to settle disputes and 

maintain order. 

Despite advances in translation software, several chal- 

lenges remain. Current translation techniques are labor 

intensive; they require linguists and programmers to cre- 

ate large lists of words and their corresponding mean- 

ings. Unfortunately, computers have a difficult time 

understanding idioms, such as “It is raining cats and 

dogs.” They may also have difficulty correctly identifying 

words by their context. For 

example, the sentences “The 

stove is hot” and “The latest 

tech gadget is hot” use the 

same word, hot, but it has a 

very different meaning in 

each sentence. Researchers 

have been working on a 

solution to these problems. 

One is the EliMT project. In- 

stead of translating from 

word to word, EliMT com- 

pares books that have been 

translated in different lan- 

guages, looking for sentence 

fragment patterns. By com- 

paring sentence fragments, it 

is hoped that translation pro- 

grams will be able to identify 

word groupings and translate 

them into another  lan- 

guage’s comparable word 

grouping, essentially trans- 

lating concepts instead of 

individual words. Other sys- 

tems are supplementing ma- 

ca chine translation with expert 

Sie = human translators for verifi- 
cation of unusual phrases. 

What are the uses for such software and devices? Will 

the average person want or need an electronic transla- 

tor? What type of professions and professionals will use 

them? What industries would benefit most from elec- 

tronic translators? How could you use this technology? 
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INPUT 

Input is any data or instructions used by a com- 
puter. Input devices translate words, images, and 

actions into a form a computer can process. 

Keyboards 
Keyboards are the most common way to input 
data. The most common types are 

¢ Traditional—full-sized, rigid, rectangular. 

¢ Flexible—roll up for easy packing. 

e Ergonomic—designed to minimize wrist 
strain. 

¢ Wireless—no wire provides greater flexibility. 

e PDA—miniature keyboards for PDAs and 
smart phones. 

Features include numeric keypads, toggle 
keys, and combination keys. 

Pointing Devices 
Pointing devices accept pointing gestures and 

convert them to machine-readable input. 

e Mouse controls a mouse pointer. A wheel 
button rotates to scroll through information. 
Three basic mouse designs are optical, 

mechanical, and cordless (wireless). 

Similar devices include trackball (roller 

ball), touch pad, and pointing stick. 

¢ Touch screens have a clear plastic layer over 

crisscrossed invisible beams. Operations are 
controlled by finger touching the screen. 

CHAPTER 7 

¢ Joysticks are popular for computer games. 
Operations are controlled by varying pres- 
sure, speed, and direction. 

¢ Light pens are light-sensitive penlike devices. 
Operations are controlled by placing light pen 
against monitor. 

e Stylus is a penlike device used with tablet 
PCs and PDAs. Handwriting recognition 
software translates handwritten notes. 

Scanners 
Scanners move across text and graphics. Scan- 

ning devices convert scanned text and images 
into a form that can be processed by the system 
unit. 

¢ Optical scanners record light, dark, and col- 

ored areas of scanned text or images. There 
are two types: flatbed and portable. 

¢ Card readers interpret encoded information. 
Two types: magnetic (reads magnetic strip) 
and radio frequency (reads RFID micro- 
chip) card readers. 



To be a competent end user, you need to be aware of the most commonly used input and 
output devices. These devices are translators for information into and out of the system unit. 
Input devices translate words, sounds, and actions into symbols the system unit can process. 
Output devices translate symbols from the system unit into words, images, and sounds that 
people can understand. 

e Bar code readers are used with electronic 
cash registers in supermarkets. Wand readers 
or platform scanners read UPC codes that 
are used to determine product descriptions 
and prices and to update inventory levels. 

e Character and mark recognition devices rec- 
ognize special characters and marks. Three 
types: MICR (read by readers/ sorters), OCR, 
and OMR. 

Image Capturing Devices 
Image capturing devices create or capture origi- 

nal images. These devices include digital cam- 
eras (images downloaded to system unit for 

further processing and/or printing) and digital 
video cameras (Webcams capture and send im- 
ages over the Internet). 

Audio-Input Devices 
Audio-input devices convert sounds into a form 
that can be processed by the system unit. Audio 
input takes many forms including the human 
voice and music. Voice recognition systems use 

a combination of a microphone, a sound card, 

and special software. 

Input and Output 

Output is data or information processed by a 
computer. Output devices translate processed 
text, graphics, audio, and video into a form hu- 

mans can understand. 

Monitors 
Monitors (display screens) present visual im- 
ages of text and graphics. Monitor output is de- 
scribed as soft copy. 

Clarity is a function of several monitor fea- 
tures including resolution (expressed as matrix 
of pixels or picture elements), dot (pixel) 

pitch, refresh rate, size, and aspect ratio. 

e Flat-panel monitors have become the stan- 
dard for computer systems. Most are LCD 
(liquid crystal display). Two types are 
passive-matrix (dual-scan) and active-matrix 

(thin film transistor, TFT). 

¢ Cathode-ray tubes (CRTs) use technology 
similar to a television. Compared to flat-panels, 

CRTs are bulky, require more electricity to run, 
and occupy considerable space on the desktop. 

Three specialized types of monitors are e-book 
readers, data projectors, and high-definition 
television (HDTV). 



Printers 
Printers translate information processed by sys- 
tem unit and present the information on paper. 
Output from printers is described as hard copy. 
Some distinguishing features of printers include 
resolution (measured in dpi or dots per inch), 
color capability, speed, and memory. 

¢ Ink-jet printers spray ink to produce high- 

quality output. These printers are inexpensive 

and the most widely used type of printer. 

e Laser printers use technology similar to 
photocopying machines. Two categories are 

personal and shared. 

¢ Thermal printers use heat elements and 
heat-sensitive paper. They are widely used to 

print receipts at ATMs and gasoline pumps. 
Dye-sublimation printers are used to pro- 
duce high-quality color artwork. 

Other printers include dot-matrix printers, plot- 
ters, photo printers, and portable printers. 

Audio-Output Devices 
Audio-output devices translate audio informa- 
tion from the computer into sounds that people 

can understand. Speakers and headphones are 
the most widely used audio-output devices. 

Digital music players (digital media play- 
ers) store, transfer, and play audio files. Many 

players also display video files. 

COMBINATION DEVICES . 

Combination devices combine input and output 
capabilities. Common types include 

Fax Machines 
Fax machines send and receive images via stan- 

dard telephone lines. 

Multifunctional Devices 
Multifunctional devices (MFD) typically com- 
bine the capabilities of a scanner, printer, fax, 
and copy machine. 

Internet Telephones 
Internet telephones receive and send voice com- 
munication. Voice over IP (VoIP), also known as 

telephony, Internet telephony, and IP teleph- 
ony, use the Internet to transmit telephone calls. 
Three approaches. are computer-to-computer, 
computer-to-traditional telephone, and traditional 
telephone-to-traditional telephone. 

Technical writers prepare instruction manuals, 

technical reports, and other documents. Bache- 

lor’s degree in communication, journalism, or 

English and a specialization in, or familiarity 
with, a technical field required. Salary range 
$46,500 to $76,500. 
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active-matrix monitor (191) 

aspect ratio (191) 

barcode (185) 

bar code reader (185) 
bar code scanner (185) 

cathode-ray tube (CRT) 

monitor (191) 

clarity (190) 

combination key (181) 
cordless mouse (183) 

data projector (192) 

digital camera (186) 
digital media player (196) 
digital music player (196) 
digital video camera (187) 

display screen (190) 
dot-matrix printer (195) 
dot pitch (191) 

dots-per-inch (dpi) (193) 
dual-scan monitor (191) 

dye-sublimation 
printer (195) 

e-book reader (192) 

ergonomic keyboard (180) 
fax machine (196) 

flat-panel monitor (191) 
flatbed scanner (184) 

flexible keyboard (180) 

handwriting recognition 
software (183) 

headphones (196) 
high-definition television 
(HDTV) (192) 

ink-jet printer (193) 

Internet telephone (197) 
Internet telephony (197) 
IP telephony (197) 
joystick (183) 

keyboard (180) 

laser printer (194) 

light pen (183) 
liquid crystal display (LCD) 

(191) 

magnetic card reader (185) 

magnetic-ink character 
recognition (MICR) (186) 

mechanical mouse (182) 

monitor (190) 

mouse (182) 

mouse pointer (182) 
multifunctional device 

(MFD) (196) 
numeric keypad (181) 
optical-character recognition 

(OCR) (186) 
optical-mark recognition 
(OMR) (186) 

optical mouse (182) 

optical scanner (184) 

passive-matrix monitor (191) 

PDA keyboard (181) 

personal laser printer (194) 

photo printer (195) 
picture elements (191) 

pixel (191) 

pixel pitch (191) 
platform scanner (185) 

plotter (195) 

pointing stick (183) 

portable printer (195) 

portable scanner (184) 
printer (192) 

radio frequency card reader 
(185) 

radio frequency identification 
(RFID) (185) 

refresh rate (191) 

resolution (191, 193) 

roller ball (183) 

shared laser printer (194) 

speakers (196) 

stylus (183) 

technical writer (198) 

telephony (197) 

thermal printer (195) 

thin film transistor (TFT) 

monitor (191) 

toggle key (181) 
touch pad (183) 

touch screen (183) 

trackball (183) 

traditional keyboard (180) 

Universal Product Code 

(UPC) (185) 
Voice over IP (VoIP) (197) 

voice recognition system 

(190) 

wand reader (185) 

WebCam _ (187) 

wheel button (182) 

wireless keyboard (181) 
wireless mouse (183) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 

www.computing2010.com and enter the keyword terms’. 

Input and Output 
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MULTIPLE CHOICE 

Ss 

gcomputingay, 
Q 

Circle the letter or fill in the correct answer. 

Hs 

10. 

Hardware used to translate words, sounds, images, and actions that people understand 
into a form that the system unit can process is known as 

a. input devices c. device readers 

b. output devices d. device drivers 

This type of keyboard provides the greatest amount of flexibility and convenience by 
eliminating cables connected to the system unit. 

a. ergonomic keyboard c. traditional keyboard 

b. wireless keyboard d. flexible keyboard 

The mouse _____ usually appears in the shape of an arrow. 

a. pointer c. indicator 

b. marker d. meter 

describes the relationship between the height and width of a monitor. 

a. Resolution c. Aspect ratio 

b. Dpi d. Dot pitch 

This type of pointing device has crisscrossed invisible beams of infrared light that are 
protected with a clear plastic outer layer. 

a. optical mouse c. pointing stick 

b. light pen d. touch screen 

A Universal Product Code is read by what type of scanner? 

a. barcode CHOC 

b. flatbed d. MICR 

____ input devices convert sounds into a form that can be processed by the system unit. 

a. Electrolyzing c. WebCam 

b. Plotting d. Audio 

The most important characteristic of a monitor is its 

a. dot pitch c. clarity 

b. resolution d. viewable size 

Which of the following printer types requires special paper? 

a. chain c. ink-jet 

b. laser d. thermal 

is a specialized input and output device for receiving and sending voice 

communication. 

a. Fax machine c. Scanner 

b. Laser d. MFD 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiple7. 
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ysomneu tings, z 
SS) RY Match each numbered item with the most closely related lettered item. Write your answers in 

the spaces provided. 

a. clarity 1. These keys turn a feature on or off. 

b. CRT 2. A pointing device widely used for computer games. ____ 

c. dpi 3. Penlike device commonly used with tablet PCs and 

d. HDTV . PDAS. ess 
e. joystick 4. Type of bar code used in supermarkets. ____ 

f. stylus 5. Refers to quality and sharpness of displayed images. 

g, TFT 6. Type of monitor similar to a traditional television set. 

| h. thermal cay 
i togele 7. Monitors that have independently activated pixels. __ 

j. UPC 8. Delivers a much clearer wide-screen picture than 
regular television. 

9. Measurement used to determine a printer’s resolution. 

10. Printer that uses heat to produce images on heat- 
sensitive paper. 

For an interactive matching practice test, visit our Web site at www. computing2010.com 

and enter the keyword matching7. 

On a separate sheet of paper, respond to each question or statement. 

1. Define input devices. 

2. Describe the different types of keyboard, pointing, scanning, image capturing, and au- 
dio-input devices. 3 

3. Describe the three categories of output devices. 

4. Define output devices. 

5. What are combination input and output devices? Give examples of such devices. 

Input and Output 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

WebCams and Instant Messaging 

Do you enjoy chatting with friends? Are you working on a project and need to collaborate with 

others in your group? What if you could see and hear your group online? Perhaps instant mes- 

saging and WebCams are just what you're looking for. It’s easy and free with an Internet connec- 

tion and the right software. To learn more about WebCams and instant messaging, review Making 

IT Work for You: WebCams and Instant Messaging on pages 188 and 189. Then answer the fol- 

lowing questions: (a) How do you add a new friend to Windows Live Messenger? (b) What hard- 

ware is necessary to video conference with Windows Live Messenger? (c) Describe the steps for 

sharing a file using Windows Live Messenger. Be sure to include both the steps you take and 

those your friend must take to receive the file. 

Internet Telephones 

Do you need a cheaper way to stay in touch with friends and family? Did you know you can use 

your computer and the Internet to make long-distance calls to regular phones? All you need is 

some software and an Internet connection to get started. To learn more about this technology, 

visit our Web site at www.computing2010.com and enter the keyword phone. Then answer the 

following questions: (a) Which Internet phone service provider is featured in the examples? (b) What 

are the sliders used for in the Setup Wizard? (c) Which button is clicked to end a call? 

Voice Recognition 

Through voice recognition technology you 
Nuance - Dragon NeturalySpesking 10 - Windows Internet Explover 

can control your computer or dictate a term — | GO» esetemnancnconnmetrptng 
WB | @Nuance- Dragon NaturaltySpeaking 10 

paper. Connect to our Web site at www. |! 

computing2010.com and enter the keyword 

voice to link to a leader in voice recognition 

software. Once there, read about the prod- 

uct’s features and then answer the follow- 
Buy > Contact > 

ing: (a) Describe the features offered by the 
- 

TYPING 

CHALLENGE ©" 

voice recognition software. (b) What input 

devices are required to use this software? 

(c) Do you think voice recognition software will replace keyboards and mice as primary input devices? 

Justify your answer. 
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The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Digital Cameras Work 

While traditional cameras capture images on film, digital cameras capture images, then convert them 

into a digital form. These images can be viewed immediately and saved to a disk or into the camera’s 

memory. To learn more about how digital cameras work, visit our Web site at www.computing2010. 

com and enter the keyword photo. Then answer the following questions: (a) What is a CCD and what 

is its function? (b) What is an ADC and what is its function? (c) How are images transported from a 

digital camera to a computer? 

2) zZ How Internet Telephones Work 

Internet telephones offer a low-cost alternative to making long-distance calls. Using the Internet tele- 

phone (or other appropriate audio-input and audio-output devices), the Internet, a special service 

provider, a sound card, and special software, you can place long-distance calls to almost anywhere 

in the world. To learn more about how Internet telephony works, visit our Web site at www. 

computing2010.com and enter the keyword phone. Then answer the following questions: (a) What 

input and output devices are used? (b) What advantages and disadvantages would these devices have 

compared to an Internet telephone? (c) If Chris were to place a call to Steve, would she incur traditional 

long-distance charges? Why or why not? (d) Create a drawing similar to the animation that would rep- 

resent computer-to-computer telephony. Be sure to include and number the appropriate steps. 

Handwriting Recognition 

Handwriting recognition is a developing 
Go ~ {1 inte:/aven.microsott.com/windowsp/using/tabletpe /getstarted/vanwest SBmay2Bhanvec.mspx >| ¢r| % | Goonle 

mecrmology for direct input. Conduct a Web feta Gupereerepeesraeemenss et ener tenets tere nse 
| How Handwriting Recognition Works 90 ‘ 

iwriting-recognition system is ® neural net. Rather than simply trying to 

search with the keywords “handwriting 

recognition” to learn more about this tech- | S| sms hr aro es ae eon moe "ang 
The factors included in the recognition process work together too. In the figure below, my 
“t' has on extre line where I dragged my pen up to cross it rether than lifting the pen and . . Microsoft 

nology. Then answer the following questions: gies, | | megtemwmiieyitenmsonnacmnaacn myn mere ie 

(a) What types of devices and applications use 

handwriting recognition now? (b) What are 

some applications where handwriting recog- 

nition is the best choice for input? Why is this 

the case? (c) What are current limitations of 

handwriting recognition? 

Input and Output 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

WebCams 

Many WebCams broadcast live views of public places, such as university campuses, football sta- 

diums, and city centers. Anyone with a WebCam and the right software can set up a WebCam 

broadcast. Visit our Web site at www.computing2010.com and enter the keyword broadcast to 

link to a directory of public WebCams. Once connected, browse a few WebCam broadcasts and 

write a one-page paper that answers the Bh Bes Eee a Con ne eel 

C1 tre he eee lp etre oer 
AP COP ““y-a.s-om-o-'| following questions: (a) What WebCam 

| broadcasts did you view? Describe the ex- 

perience. (b) How does a user list his or 

her WebCam on the directory site? (c) Do 

you think WebCams can be used to en- 

hance security? Justify your answer. (d) 

Do you think WebCams can be a violation 

of personal privacy? Justify your answer. 

Voice over IP 

Voice over IP (VoIP) offers many benefits when compared to traditional telephone service. These 

include cost savings, installation convenience, and wide availability over existing high-speed 

Internet systems. However, there are some downsides. For example, unlike wired phone lines, VoIP 

is not automatically switched to generator backup during power outages. Also, 911 emergency 

service requires address lookup, which is easier to maintain for landlines. Consider the following 

questions and discuss your answers. Write a one-page summary of your analysis that answers the 

following questions: (a) What responsibility do VoIP providers have to their users regarding avail- 

ability of emergency services? (b) What balance would you strike between service cost and issues 

of public safety? Explain your answer. 
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Solid-State Storage 
has no moving parts and 
data is stored and 
retrieved electronically 

Hard Disks 
use magnetic charges to record 
data, have large storage 

capacities and fast retrieval times 

Optical Discs 
use reflected light to record 

data and have very large 
storage capacities 



Introduction 
Secondary storage devices are used to save, to back 

up, and even to transport files consisting of data or 

programs from one location or computer to another. 

Not long ago, almost all files contained only numbers 

and letters. The demands for saving these files were 

easily met with low-capacity storage devices. 

Data storage has expanded from text and numeric 

files to include digital music files, photographic files, 

video files, and much more. These new types of files 

require secondary storage devices that have much 

greater capacity. 

Secondary storage devices have always been an indis- 

pensable element in any computer system. They have 

similarities to output and input devices. Like output 

devices, secondary storage devices receive information 

from the system unit in the form of the machine lan- 

guage of Os and 1s. Rather than translating the informa- 

tion, however, secondary storage devices save the infor- 

mation in machine language for later use. Like input 

devices, secondary storage devices send information to 

the system unit for processing. However, the informa- 

tion, since it is already in machine form, does not need 

to be translated. It is sent directly to memory (RAM), 

where it can be accessed and processed by the CPU. 

Competent end users need to be aware of the dif- 

ferent types of secondary storage. They need to know 

the capabilities, limitations, and uses of hard disks, 

solid-state drives, optical discs, and other types of sec- 

ondary storage. Additionally, they need to be aware of 

specialty storage devices for portable computers and to 

be knowledgeable about how large organizations man- 

age their extensive data resources. 

~  -Strongspace is = secure plone to gether, store, back-up, and shere any type of file with your 
co-workers, frends and family. You cen upload end downicad files vio SFTP {Secure File 

Trensfer Preancol), HTTPS (Web browser soress over Senure Socket Layers) and even 

RSYNC over SSH (5 rapid, low bandwidth way to “sync”), 

Web Hosting Use Strongspace to: 
Pricing 

@ Store backup copies of importert files and docurnents off-site 

© Shore files with family & friends, or with work collengues 
- © Sackup your leptep while traveling 

BingoDisk @ Access your files from anywhere 

Our Strength 

- Did you know: We 
menape 282 TS of data. 

computer over encrypted channels at all tes. 

been : 
“rag lg ra ah the wey, end we think that makes for a pretty good package. 

Your Benefits fock solid. It was easy to set 
up, ond the performance has 

T° T if 

+) te) K | fed carn 

R= B+ ee LePage Gtoke” 

Home Products Services Developers Partners Support News Events Weblog Login 

Secure Backups: Product Overview 

Joyent designed Strongspace sv thet everything happens over a secure, encrypted 
connection. Your password and other sensitive information are encrypted with Blowfish (& 

eyed, symmetric block cipher) and files are moved to-and-from our servers to your 

Add to this, sccess ta 8 wonderful community of people willmg and able te help you along 

Internet Hard Drives 
provide Web-based, low- 

cost storage 

Mass Storage Devices 
are specialized high-capacity 
storage devices for 
organizational data 



Figure 8-1 Secondary storage media 

UN? essential feature of every computer is the ability to save, or store, infor- 
mation. As discussed in Chapter 6, random-access memory (RAM) holds or 

stores data and programs that the CPU is presently processing. Before data can 
be processed or a program can be run, it must be in RAM. For this reason, 

RAM is sometimes referred to as primary storage. 
Unfortunately, most RAM provides only temporary or volatile storage. That 

is, it loses all of its contents as soon as the computer is turned off. Its contents 
also are lost if there is a power failure that disrupts the electric current going 
into the system unit. This volatility results in a need for more permanent or 
nonvolatile storage for data and programs. We also need external storage be- 
cause users need much more storage capacity than is typically available in a 

computer's primary or RAM memory. 

Secondary storage provides permanent or nonvolatile storage. Using sec- 
ondary storage devices such as a hard disk drive, data and programs can be 
retained after the computer has been shut off. This is accomplished by writing 
files to and reading files from secondary storage devices. Writing is the process 
of saving information to the secondary storage device. Reading is the process 
of accessing information from secondary storage. This chapter focuses on sec- 

ondary storage devices. 
Some important characteristics of secondary storage 

include 

¢ Media are the actual physical material that holds 
the data and programs. (See Figure 8-1.) 

¢ Capacity measures how much a particular storage 

medium can hold. 

e Storage devices are hardware that reads data and 
programs from storage media. Most also write to 
storage media. 

e Access speed measures the amount of time 
required by the storage device to retrieve data 
and programs. 

Most desktop microcomputer systems have hard and 
optical disk drives, as well as ports where additional 
storage devices can be connected. 

HARD DISKS 

H ard disks save files by altering the magnetic charges of the disk’s surface to 
represent 1s and Os. Hard disks retrieve data and programs by reading 

these charges from the magnetic disk. Characters are represented by positive 
(+) and negative (-) charges using the ASCII, EBCDIC, or Unicode binary 
codes. For example, the number 3 would require a series of 8 charges. (See 

Figure 8-2.) Density refers to how tightly these charges can be packed next to 
one another on the disk. 

Hard disks use rigid metallic platters that are stacked one on top of an- 
other. Hard disks store and organize files using tracks, sectors, and cylinders. 
Tracks are rings of concentric circles without visible grooves. Each track is 
divided into invisible wedge-shaped sections called sectors. (See Figure 8-3.) 
A cylinder runs through each track of a stack of platters. Cylinders are neces- 
sary to differentiate files stored on the same track and sector of different 



platters. When a hard disk is formatted, tracks, sectors, 

and cylinders are assigned. 
Hard disks are sensitive instruments. Their read/write 

heads ride on a cushion of air about 0.000001 inch thick. 

It is so thin that a smoke particle, fingerprint, dust, or 

human hair could cause what is known as a head crash. 

(See Figure 8-4.) 

A head crash occurs when a read/write head makes 

contact with the hard disk’s surface or with particles on its 
surface. A head crash is a disaster for a hard disk. The disk 

surface is scratched and some or all of the data is de- 

stroyed. At one time, head crashes were commonplace. 

Disk 

Electromagnetic charges 

Now, fortunately, they are rare. Oe One el 0 O 1 1 Equivalent ASCII code 
There are two basic types of hard disks: internal and 

external. Y 
3 

INTERNAL HARD DISK Figure 8-2 How charges on a 
disk surface store the number 3 

An internal hard disk is located inside the system unit. 
For most microcomputer systems, the internal hard disk 
drive is designated as the C drive. These hard disks are 

able to store and retrieve large quantities of information 
quickly. They are used to store programs and large data 
files. For example, nearly every microcomputer uses its 
internal hard disk to store its operating system and ma- 
jor applications such as Word and Excel. 

To see how a hard disk works, visit our Web site at 

www.computing2010.com and enter the keyword disk. 
To ensure adequate performance of your internal 

hard disk, you should perform routine maintenance and 

periodically make backup copies of all important files. 
For hard-disk maintenance and backup procedures, refer to Chapter 5’s cover- 
age of the Windows utilities Backup, Disk Cleanup, and Disk Defragmenter. 

Track 

Sector 

Figure 8-3 Format of a disk 

EXTERNAL HARD DRIVES 
While internal hard disks provide fast access, they have a fixed amount of stor- 

age and cannot be easily removed from the system cabinet. External hard disks 

Disk head 

Human hair 

Dust 

particle Smoke 
’ _ _ particle 

Fingerprint 

Figure 8-4 Materials that can 
cause a head crash 

Secondary Storage 



gin defragmenting your disk. 

is convenient for you. 

keyword tips. 

A computer can be a lib 

_ a jukebox, even a home 

entertainment system, but to 
any of these tasks requires 

com and enter the ke ord 
_ capacity. ; 

Does your internal hard disk run a lot and seem slow? The problem 

could be with fragmented files—files that when saved were broken 

into pieces (fragments) and stored in different locations on your hard disk, which 

take longer for the hard disk to access. Defragging rearranges the file parts so they 

are stored in adjacent locations. To clean up the disk and speed up access times, 

consider defragmenting. If you are using Windows Vista: External hard drives use the same 

a Start Disk Defragmenter. Type defrag into the Start menu search box and 

press Enter to open the Disk Defragmenter utility. Click Defragment now to be- 

Keep working. You can continue running other applications while your disk is 

being defragmented. Unfortunately, your computer operates more slowly, and oe : i 

Disk Defragmenter takes longer to finish. secure sensitive information. Other 

Automate. Windows Vista will defragment your disk for you automatically. ; ‘ 

Click Modify schedule in the Disk Defragmenter utility to set this to a time that ing up the contents of the internal 

To see additional tips, visit our Web site at www.computing2010.com and enter the 

typically connect to a USB or 
FireWire port on the system unit, are 

easily removed, and effectively pro- 
vide an unlimited amount of storage. 
(See Figure 8-5.) 

basic technology as internal hard 
disks and are used primarily to com- 
plement an internal hard disk. Be- 
cause they are easily removed, they 
are particularly useful to protect or 

uses for external drives include back- 

hard disk and providing additional 
hard-disk capacity. 

External hard drives for desktop 
computers have typical capacities of 20 
to 500 GB (gigabytes). Credit card—size 

hard-disk cartridges called PC Card hard disks are available for notebook com- 
puters with typical capacities up to 5 gigabytes. (See Figure 8-6.) 

PERFORMANCE ENHANCEMENTS 

Three ways to improve the performance of hard disks are disk caching, redun- 
dant arrays of inexpensive disks, and file compression/decompression. 

Disk caching improves hard-disk performance by anticipating data needs. 
It performs a function similar to cache memory discussed in Chapter 6. While 
cache memory improves processing by acting as a temporary high-speed 

holding area between memory and the CPU, disk caching improves processing 
by acting as a temporary high-speed holding area between a secondary storage 
device and the CPU. Disk caching requires a combination of hardware and 
software. During idle processing time, frequently used data is read from the 
hard disk into memory (cache). When needed, the data is then accessed 

Figure 8-5 External hard drive Figure 8-6 PC Card hard disk 



directly from memory. The transfer rate from memory is much faster 
than from the hard disk. As a result, overall system performance is of- 
ten increased by as much as 30 percent. 

Redundant arrays of inexpensive disks (RAID) improve per- 
formance by expanding external storage, improving access speed, 
and providing reliable storage. Several inexpensive hard-disk drives 
are connected to one another. These connections can be by a net- 
work or within specialized RAID devices. (See Figure 8-7.) The 
connected hard-disk drives are related or grouped together, and 

the computer system interacts with the RAID system as though it 
were a single large-capacity hard-disk drive. The result is ex- 
panded storage capability, fast access speed, and high reliability. 
For these reasons, RAID is often used by Internet servers and large 
organizations. 

File compression and file decompression increase storage capacity by re- 
ducing the amount of space required to store data and programs. File com- 
pression is not limited to hard-disk systems. It is frequently used to compress 
files on floppy disks as well. File compression also helps to speed up transmis- 
sion of files from one computer system to another. Sending and receiving com- 
pressed files across the Internet is a common activity. 

File compression programs scan files for ways to reduce the amount of 
required storage. One way is to search for repeating patterns. The repeat- 
ing patterns are replaced with a token, leaving enough tokens so that the 

original can be rebuilt or decompressed. These programs often shrink files 
to a quarter of their original size. To learn more about file compression, 
visit our Web site at www.computing2010.com and enter the keyword 
compression. 

You can compress and decompress files using specialized utilities such as 
WinZip from Nico Mak Computing. Or, if a specialized utility is not available, 
you can use utility programs in Windows. For a summary of performance 
enhancement techniques, see Figure 8-8. 

Technique Description 

CONCEPT CHECK 

Secondary Storage 

Figure 8-7 RAID storage device 

Figure 8-8 Performance 
enhancement techniques 



SOLID-STATE STORAGE 

U nlike hard disks, which rotate and have read/write heads that move in and 
out, solid-state storage devices have no moving parts. Data and informa- 

tion are stored and retrieved electronically directly from these devices much as 
they would be from conventional computer memory. (See 
Figure 8-9.) 

While this type of storage is newer than the others and 

can be more costly for an equivalent amount of storage, it is 
more reliable and requires less power. For these reasons, 

this sold-state storage is becoming widely used for second- 
ary storage. Some manufacturers even offer solid-state in- 

ternal hard drives with some high-end computer systems. 

FLASH MEMORY 

Flash memory cards are credit card—sized solid-state stor- 
age devices widely used in portable devices such as mobile 

phones and GPS navigation systems. (See Figure 8-10.) Flash memory also is 
used in a variety of specialized input devices to capture and transfer data to 
desktop computers. For example, flash memory is used to store images cap- 

Figure 8-9 Solid-state storage 

x you 

oor tured from digital cameras and then to transfer the images to desktop and 
SS other computers. Flash memory is used in digital media players like the iPod 
sf to store and play music and video files. To learn more about digital video play- 
=f ers, see Making IT Work for You: iPods and Video from the Internet on pages 

218 and 219. 

USB DRIVES 

USB drives, or flash drives, are so compact that they can be transported on a 
key ring. (See Figure 8-11.) These drives conveniently connect directly to a 
computer's USB port to transfer files and can have capacities ranging from 
1 GB to 64 GB, with a broad price range to match. Due to their convenient size 

and large capacities, USB drives have become a very popular option for trans- 
porting data and information between computers and a variety of specialty 
devices. 

_ Lexar” 
Platinum Il 

SD Card” 

Figure 8-10 Flash memory card Figure 8-11 USB drive 



CONCEPT CHECK 

eee | 
oday’s optical discs can hold over 50 gigabytes of data. (See Figure 8-12.) 
That is the equivalent of millions of typewritten pages or a medium-sized li- 

brary all on a single disc. Optical discs are having a great impact on storage to- 
day, but we are probably only beginning to see their effects. 

In optical-disc technology, a laser beam alters the surface of a plas- 

tic or metallic disc to represent data. Unlike hard disks, which use 

magnetic charges to represent 1s and Os, optical discs use reflected 

light. The 1s and Os are represented by flat areas called lands and 
bumpy areas called pits on the disc surface. The disc is read by an op- 

tical disc drive using a laser that projects a tiny beam of light on these 
areas. The amount of reflected light determines whether the area rep- 
resents a 1 or a 0. To see how an optical disc drive works, visit our Web 

site at www.computing2010.com and enter the keyword optical. 
Like hard disks, optical discs use tracks and sectors to organize and 

store files. Unlike the concentric tracks and wedge-shaped sectors used 
for floppy and hard disks, however, optical discs typically use a single 
track that spirals toward the center of the disc. This single track is di- 
vided into equally sized sectors. 

Figure 8-12 Optical disc 

COMPACT DISC 
Compact disc, or as it is better known, CD, is one of the most widely used op- 
tical formats. CD drives are standard on many microcomputer systems. Typi- 
cally, CD drives can store from 650 MB (megabytes) to 1 GB (gigabyte) of data 
on one side of a CD. 

There are three basic types of CDs: read only, write once, and rewritable: 

* Read only—CD-ROM, which stands for compact disc-read-only memory, 
is similar to a commercial music CD. Read only means it cannot be written 
on or erased by the user. Thus, you as a user have access only to the data im- 
printed by the publisher. CD-ROMs are used to distribute large databases 
and references. They also are used to distribute 

large software application packages. 

¢ Write once—CD-R, which stands for CD- 

recordable, can be written to once. After that 

they can be read many times without deteriora- 

Are you concerned about damaging your optical 

discs? Actually, they are quite durable, and taking 

care of them boils down to just a few basic rules. 

Don’t stack. Don’t stack or bend discs. 

tion but cannot be written on or erased. 

CD-R drives often are used to archive data and 

to record music downloaded from the Internet. 

¢ Rewriteable—CD-RW stands for compact disc 
rewritable. Also known as erasable optical 
discs, these discs are very similar to CD-Rs 

Don’t touch. Don’t touch the recording surfaces. Hold only 

by their edges. 

Don’t remove. Never attempt to remove a disc when it is 

‘rotating and in use. 

Avoid extreme conditions. Keep discs from extreme heat 

and direct sunlight. 

Use storage boxes. Store discs in plastic storage boxes. 
except that the disc surface is not permanently 
altered when data is recorded. Because they can 
be changed, CD-RWSs are often used to create 
and edit multimedia presentations. 

Of course, the best protection is to make a backup or duplicate 

copy of your disc. To see additional tips, visit our Web site at 

www.computing2010.com and enter the keyword ‘ips. 

Secondary Storage 
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IPODs AND VIDEO FROM THE INTERNET 

Did you know you can use the Internet to locate and play movies and television 

shows? You can even transfer video to a digital media player. All you need is the 

right software, hardware, and a connection to the Internet. 

Finding videos There are many services on the Internet for finding movies. The first step is to 

download software that connects with a video service. You can use this software to search for pro- 

grams and play them. For example, to find television shows using Apple iTunes: 

GD e Visit www.apple.com 
and follow the on- 

screen instructions to 

download and install 

the iTunes software. 

Start the iTunes A) Bee onan ible esa ie dota) etme 

application. 
) [Scrubs], 

and browse to find 
movies or television | 

shows you want to = 

download. 

Select iTunes Store 
iTunes Store | 

tla let 

Purchased movies and shows are automatically downloaded and listed in the Movies and TV Shows categories of the library. 

To watch a downloaded video: 

Select Movies or TV Shows from the Library. 

Double-click the video you want to watch. 

218 



Uploading to a Digital Media Player Another popular way to take your favorite videos with you 

is to upload them to a digital media player. These players are lightweight digital storage devices 

that do not require cassettes or disk but that store video files internally. For example, you could 

transfer music to an iPod using iTunes software 

by following the steps below: 

Connect your iPod to your 
computer. iTunes starts 

automatically. 

@ Selected | Ty, showe.o&. Ji 

| ()Senivs 
| Select your iPod from the 

Devices list. 

Select the TV Shows tab and 
select which programs you 
would like to transfer to 

your iPod. ee 
ANB 26.7 MH ALY Pt 79.02 G8 

Click the Sync button to transfer 

your videos. 

Using a Digital Media Player for File Storage Some digital media players can be used to store or 

transfer files and folders in addition to playing media files. You mght use your digital media player 

to transfer files from one computer to another, similar to how you might use a traditional 

secondary storage device like a DVD or USB memory stick. For example, to use an iPod as a file 

storage device: 

Connect your iPod to your computer. 

iTunes starts automatically. 

Select your iPod from the Devices list. 

Select the Summary tab. 

Click the Enable disk use check box, 

and then click then Apply button. Your Pod software 6 up to date. [Tunes wil autorraticaly check for an update 
again on 8/11/2008. 

If you are experiencing probleme with your Pod, you can restore its original 

An iPod icon appears under the 

Computer folder (click Start/ Computer). 
@ Open ITunes when this Pod is connected 

@ Sync only checked songs and videos 

{0 Manually manage music and videos Drag and drop files to or from the iPod Hard Disk Drives () = =-=~ S BB) Documents 
i] if icon to transfer them. ] Be Pres = en | {Enable de ure 

) Munie 100 GB free of 144 GB 

i i Recently Changed Devices with Removable Storage (1) a |i 
k HB Sverches | k 

@ Public < STEVE'SIPO (0) 
ne al 

i 

Folders a 

_.,  STEVE-TABLET Workgroup: WORKGROUP Sette. Si 
i ge if Processor kntel(R) Core(TM)2 Due CPU 175900 @160GH: 
eo Memory: 4.00 GB aR 

Sse re 

a eed 

The Web is continually changing, and some of the specifics presented in this Making IT Work for 

You may have changed. To learn about other ways to make information technology work for you, 

visit our Web site at www.computing2010.com and enter the keyword miw. 
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Figure 8-13 DVD disc drive 

DIGITAL VERSATILE DISC 
DVD stands for digital versatile disc or digital video disc. This is a newer 
format that has replaced CDs as the standard optical disc. DVDs are very sim- 

ilar to CDs except that more data can be packed into the 
same amount of space. (See Figure 8-13.) DVD discs can 
store 4.7 GB to 17 GB on a single DVD disc—17 times the 
capacity of CDs. There are three basic types of DVDs, simi- 

lar to CDs: read only, write once, and rewriteable. 

e Read only—DVD-ROM stands for digital versatile 
disc-read-only memory. DVD-ROM drives are also 
known as DVD players. DVD-ROMs are having a major 
impact on the video market. While CD-ROMs are effec- 
tive for distributing music, they can only contain just 
over an hour of fair-quality video. DVD-ROMs can pro- 

vide over two hours of high-quality video and sound comparable to that 
found in motion picture theaters. The motion picture industry has rapidly 
shifted video distribution from video cassettes to DVD-ROMs. 

e Write once—DVD+R and DVD-R are two competing write-once for- 

mats. Both stand for DVD recordable. Each has a slightly different 
way in which it formats its discs. Fortunately, most new DVD players 
can use either format. These drives are typically used to create perma- 
nent archives for large amounts of data and to record videos. DVD 
recordable drives are rapidly replacing CD-R drives due to their 
massive capacity. 

e Rewriteable—DVD+RW, DVD-RW, and DVD-RAM are the three most 

widely used formats. DVD+RW and DVD—RW stand for DVD rewriteable. 
DVD-RAM stands for DVD random-access memory. Each format has a 
unique way of storing data. Unfortunately, older DVD players typically can 
read only one type of format. Newer DVD players, however, are able to 
read and use any of the formats. Rewriteable DVD disc drives have rapidly 
replaced CD rewriteable drives. Applications range from recording video 
from camcorders to developing multimedia presentations that include 
extensive graphics and video. 

HIGH-DEFINITION DISCS 

While CDs and DVDs are the most widely used optical discs today, the future 
belongs to discs of even greater capacity. While DVD discs have sufficient ca- 
pacity to record standard-definition movies and music, they are insufficient 
for recording high-definition video, which requires about four times as much 
storage. This next generation of optical disc is called hi def (high definition), 
with a far greater capacity than DVDs. The current hi def standard is Blu-ray 
Disc (BD). The name comes from the blue-colored laser that is used to read 

the disc. 
Blu-ray Discs have a capacity of 25 to 50 gigabytes, more than 10 times the 

capacity of a standard single-layer DVD. Although Blu-ray media is the same 
size as other optical media, the discs require special drives. Most of these 
drives are capable of reading standard DVDs and CDs in addition to Blu-ray. 

Like CDs and DVDs, Blu-ray has three basic types: read only, write once, 

and rewriteable (known as BD-RE, for “record and erase”). As with any opti- 
cal disc, a device with recording capabilities is required for writing data. 

For a summary of the different types of optical discs, see Figure 8-14. 



Format MAY e}(er-] Or ler lethal Description 

Figure 8-14 Types of optical 
discs 
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ene 
or the typical microcomputer user, the three basic storage options— 

hard disk, optical disc, and solid-state storage—are complementary, 
not competing. Almost all microcomputers 
today have one hard-disk drive and one /[@#srssiniesiios eee fee 
optical drive, with USB ports that can sup- 2 “Pe potee on 
port portable solid-state drives. For many 
users, these secondary storage devices are 
further complemented with more special- 
ized storage such as Internet hard drives, 

floppy disk drives, and magnetic tape. es Secure Backups: Product Overview 
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Special service sites on the Web provide users |} em Siren ones ; 
Z . A ay zt il 4) tee See @ Store backup copies of important files and documents off-site 

with storage. This storage is called an Inter- || © Sickie your atop ie eving 
. : i = oe * Access your files from anywhere 

net hard drive. (See Figure 8-15.) ee 
Advantages of Internet hard drives com- || | . 
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Ay Bate F t computer over encrypted channela at all times, 

clude low cost and the flexibility to ACCESS a Add to this, access to 8 wonderful community of people willing and able to help you along 

information from any location using the In- |f ———— memszenstage "9" Sewny antwerhinctat mates fora prety ood sactage 
ternet. Because all information must travel B  ectavamenceing | 
across the Internet, however, access speed is 

slower. Another consideration is that users 

are dependent on the availability and security procedures of the service site. 

Figure 8-15 An Internet hard drive site 

Did you know that you can use your iPod as an external storage device to store 

and transfer files? It’s easy and often convenient. Just follow the steps below. 

Attach. Connect your iPod to your computer. 

Start. If the iTunes program is not active, start the program. 

Select. Choose the iPod device from the source pane on the left. 

Enable. Select either Enable disk use or manually manage songs and playlists. 

Store/transfer. Your computer now recognizes your iPod as a secondary storage device and 

you can move files between your iPod and your computer. 

To see additional tips, visit our Web site at www.computing2010.com and enter the keyword tips. 

Secondary Storage 
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Figure 8-17 Floppy disk 

Location 
Because of these limitations, Internet hard 

drives are typically used as a specialized sec- 

ondary storage device and not for storing 
highly personalized or sensitive information. 

Typically, Internet hard drive sites focus on 
supplying their services either to businesses or 
to individuals. The business-oriented sites 
provide faster access and greater security for a 
fee. The individual-focused sites provide lim- 
ited storage for much lower cost and some 
sites are free. (See Figure 8-16.) 

FLOPPY DISKS 

Floppy disks are portable or removable storage media that were once com- 
monly used to transport relatively small word processing, spreadsheet, and 

Data access 

area 

other types of files. (See Figure 8-17.) They use flexible flat 
circular pieces of Mylar plastic that have been coated with a 
magnetic material. Like hard disks, floppy disk drives 
(FDD) store data and programs by altering the electromag- 
netic charges on the disk’s surface. As with hard disks, files 

are stored and organized according to tracks and sectors. 
There are two kinds of floppy disks: traditional and high- 

capacity. The traditional floppy disk is the 1.44 MB 2HD 
3'/2-inch disk; 2HD means two-sided, high-density. These disks 

have a capacity of 1.44 megabytes—the equivalent of over 350 
typewritten pages. Like the traditional floppy, the high- 
capacity floppy disks are 3'/2 inches in diameter. However, 
they are able to store more information, are thicker, and re- 

quire special disk drives. These disks typically have a 100 MB, 
250 MB, or 750 MB capacity—over 500 times as much as a 

standard floppy disk. 

MAGNETIC TAPE 

To find a particular song on an audiotape, you may have to play several 
inches of tape. Finding a song on an audio compact disc, in contrast, can be 

Figure 8-18 Magnetic tape 
cartridge 

much faster. You select the track, and the disc player moves directly 
to it. That, in brief, represents the two different approaches to ex- 

ternal storage. The two approaches are called sequential access 
and direct access. 

Disks provide fast direct access. Tapes provide slower sequential 
access. With tape, information is stored in sequence, such as alpha- 
betically. For example, all the grades of students at your school 
could be recorded on tape arranged alphabetically by their last 
names. To find the grades for one student, say Chris Reed, the 

search would begin at the start of the tape and search alphabetically 
past all the last names beginning with A to Q before ultimately reach- 
ing Reed. This may involve searching several inches or feet, which 
takes time. 

Like floppy and hard disks, magnetic tape stores data and pro- 
grams by altering the electromagnetic charges on a recording sur- 
face. Although slower to access specific information, magnetic tape 

is an effective and commonly used tool for backing up data. At one time, main- 
frame computers used magnetic tape reels exclusively. This type of tape is 
typically '/2 inch wide and 1'/2 miles long and provides massive storage capacity. 
Now, most mainframes as well as microcomputers use tape cartridges or mag- 
netic tape streamers to back up data. (See Figure 8-18.) 
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MASS STORAGE DEVICES — es 

t is natural to think of secondary storage media and devices as they relate to 
us as individuals. It may not be as obvious how important these matters are 

to organizations. Mass storage refers to the tremendous amount of secondary 
storage required by large organizations. Mass storage devices are specialized 
high-capacity secondary storage devices designed to meet organizational de- 
mands for data. 

ENTERPRISE STORAGE SYSTEM 

Most large organizations have established a strategy called an enterprise stor- 
age system to promote efficient and safe use of data across the networks 

within their organizations. (See Figure 8-19.) Some of the mass storage devices 
that support this strategy are 

e File servers—dedicated computers with very large storage capacities that 
provide users access to fast storage and retrieval of data. 

e RAID systems—larger versions of the specialized devices discussed earlier 
in this chapter that enhance organizational security by constantly making 
backup copies of files moving across the organization's networks. 

¢ Tape library—device that provides automatic access to data archived on a 
large collection or library of tapes. 

File 

server 

RAID 

system 

Organizational Network 

Tape library 

DVD jukebox 

Internet backup 
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e DVD-ROM and CD-ROM jukeboxes—provide automatic access to a large 
collection or library of optical discs. 

¢ Organizational Internet storage—high-speed Internet connection to a 

dedicated remote organizational Internet drive site. 

STORAGE AREA NETWORK 

A recent mass storage development is storage area network (SAN) systems. 

SAN is an architecture to link remote computer storage devices, such as enter- 
prise storage systems, to computers such that the devices are as available as lo- 
cally attached drives. In a SAN system, the user’s computer provides the file 
system for storing data, but the SAN provides the disk space for data. 

The key to a SAN is a high-speed network, connecting individual comput- 
ers to mass storage devices. Special file systems prevent simultaneous users 
from interfering with each other. SANs provide the ability to house data in re- 
mote locations and still allow efficient and secure access. 

CONCEPT CHECK 

Software engineers analyze users’ needs and create design. To learn about other careers in information 

application software. (See Figure 8-20.) Software en- __ technology, visit us at www.computing2010.com and 

gineers typically have experience in programming but _ enter the keyword careers. 

focus on the design and development of programs 

using the principles of mathematics and engineering. 

They rarely write code themselves. 

A bachelor’s degree in computer science or informa- 

tion systems and an extensive knowledge of computers 

and technology are required by most employers. Intern- 

ships may provide students with the kinds of experience 
employers look for in a software engineer. Those with 

specific experience with networking, the Internet, and 

Web applications may have an advantage over other ap- 

plicants. Employers typically look for software engineers 

with good communication and analytical skills. 

Software engineers can expect to earn an annual 

salary in the range of $63,000 to $98,500. Advance- 

ment opportunities are usually tied to experience. 

Experienced software engineers may be promoted to 

project manager or have opportunities in systems Figure 8-20 Software engineer 



Will Cloud Computing Rain on Secondary Storage? 

Recently, many applications that would have required 

installation on your computer to run have moved to 

the Web. Numerous Web sites now 

exist to provide application services. 

This is known as cloud computing, 

where the Internet acts as a “cloud” 
of servers which supply applications 

as a service rather than a product. 
Many examples already exist. For 

example, you may have created a 

word processing document or 

spreadsheet online using Google 

Apps, managed your financial in- 

formation using Mint.com, or 

stored files and folders using 

Amazon $3. 

With cloud computing, data are 

typically stored on the application 

provider’s server. The processing 

power of the service provider’s server is used to run ap- 

plications, with the local computer responsible only for 

displaying the results. The applications and data can be 

accessed from any Internet-ready device. This means that 

even devices with little storage, memory, or processing 

power, such as mobile phones, can run the same power- 

ful applications as a desktop computer. 

The benefits to this arrangement are numerous. 

Imagine how much easier it would be to deploy or 

upgrade a customer relationship management soft- 

ware application in a large company. In the past, an 

IT professional would need to visit every computer 

Secondary Storage 
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the company owned to install the software from disk 

and manage licensing for the number of computers 

the software was purchased for. With software deliv- 

ered as a service, the company can simply purchase 

the appropriate number of ac- 

counts from the service provider 

and direct employees to use the 

provider’s Web site. 

As wireless access to the In- 

temet becomes available in 

more locations, devices used to 

store or transport information 

might use the network instead. 

For example, if you could in- 

stantly access music and video 

across the network from any- 

where, would you still use CDs, 

DVDs, or portable music de- 

vices? Would you need a CD or 

USB storage to transport files 

from your home computer to 

school if they were centrally located on the Web? 

Could cloud computing spell the end for second- 

ary storage? With faster connections to the Internet 

and newer Internet-ready devices, will it be neces- 

sary to store data or install software on one’s per- 

sonal computer? What issues do you see with 

storing sensitive personal data on a provider’s sys- 

tem rather than your own? What might happen, for 

example, if a provider were to go out of business or 

raise the price for using the application? Can you 

think of any applications that would not work well 

as a service? 
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VISUAL SUMMARY 

RAM is primary storage. Most RAM is volatile, 

meaning that it loses its contents whenever 

power is disrupted. Secondary storage provides 
nonvolatile storage. Secondary storage retains 
data and information after the computer system 
is turned off. 

Writing is the process of saving information to 
secondary storage devices. Reading is the 
process of accessing information from secondary 
storage devices. 

Important characteristics of secondary stor- 
age include 

¢ Media—actual physical material that retains 
data and programs. 

¢ Capacity—how much a particular storage 

medium can hold. 

e Storage devices—hardware that reads and 
writes to storage media. 

e Access speed—time required to retrieve 
data from a secondary storage device. 

Disk 

+ } Electromagnetic charges 

Oo Oe Ose0. cIsot Equivalent ASCII code 

Hard disks use rigid metallic platters that provide 
a large amount of capacity. They store data and 
programs by altering the electromagnetic charges 
on the platter’s surface. Files are organized accord- 
ing to tracks, sectors, and cylinders. Density 
refers to how tightly electromagnetic charges can 
be packed next to one another on the disk. 

A head crash occurs when the hard disk 
makes contact with the drive’s read/write heads. 

Two types of hard disks are internal and exter- 
nal hard disks. 

Internal Hard Disk 
Internal hard disks are located within the sys- 
tem unit and typically identified as the C drive. 

External Hard Drives 
Unlike internal hard disks, external hard 

drives are removable. External drives use the 
same basic technology as internal disks. 



To be a competent end user, you need to be aware of the different types of secondary storage. 
You need to know their capabilities, limitations, and uses. There are three widely used stor- 

age media: hard disk, solid-state storage, and, optical disc. 

HARD DISKS 

Performance Enhancements 
Three ways to improve hard disk performance 
are disk caching, RAID, and file compression and 

decompression. 

¢ Disk caching—provides a temporary high- 
speed holding area between a secondary 
storage device and the CPU; improves perfor- 
mance by anticipating data needs and reduc- 
ing time to access data from secondary 
storage. 

e RAID (redundant array of inexpensive 
disks)—several inexpensive hard-disk drives 
are connected together; improves perfor- 
mance by providing expanded storage, fast 
access, and high reliability. 

e File compression and decompression—files 

compressed before storing and then decom- 
pressed before being used again; improves 
performance through efficient storage. 

Solid-state storage devices have no moving 
parts and are more reliable and require less 
power than hard disks. 

Flash Memory 
Flash memory cards are credit card-sized and 
widely used with notebook computers. They are 
used with a variety of specialized input devices 
including 

e Digital cameras to store and transfer images 

e Digital media players like the iPod to store 
and transfer music and video files 

USB Drives 
USB drives (flash drives) are so small that they 
fit onto a key ring. These drives connect to a 

computers USB port and are widely used to 
transfer data and information between comput- 
ers and a variety of specialty devices. 



OPTICAL DISCS 

Optical discs use laser technology. 1s and Os are 

represented by pits and lands. Optical disc 
drives project light and measure the reflected 
light. 

Compact Disc 
Compact discs (CDs) have typical capacity of 
650 MB to | GB. Three types are CD-ROM (com- 
pact disc-read-only memory), CD-R (CD- 

recordable (CD-R drives are also known as CD 

burners)), and CD-RW (compact disc rewritable, 

erasable optical discs). 

Digital Versatile Disc 
DVDs (digital versatile discs, digital video 
discs) have far greater capacity than CDs (4.7 GB 

to 17 GB). Three types are DVD-ROM (digital 
versatile disc-read-only memory; DVD players 
are drives), write once (DVD+R, DVD-R), and 

rewriteable (DVD+RW, DVD-RW, DVD-RAM). 

High-Definition Discs 
Hi-def (high-definition) Blu-ray Discs are the 

next standard optical disc. Blu-ray Discs (BDs) 
have a capacity of 25 GB to 50 GB and support 
Java-programmed interactive features. However, 
they require a special BD-ROM drive to play. 

OTHER TYPES em 

The three basic storage options (hard, solid-state, 

and optical) are complementary and not neces- 
sarily competitive. Many users complement with 
more specialized devices including 

e Internet hard drives—Web-based, low-cost 

storage. Accessible from any Internet connec- 
tion, these drives are often slow and security 

is an issue. 

¢ Floppy disks—portable, removable storage 
media that were once widely used. Like a 
hard disk, they store data and programs by 
charging the disk surface. 

e Magnetic tape—sequential access (disks 
provide direct access) used primarily for 
backing up data. Magnetic tape reels were 
widely used with mainframes. Now tape car- 
tridges (magnetic tape streamers) are 
most widely used for mainframes and micro- 
computers. 

Mass storage refers to the tremendous amount 

of secondary storage required by large organiza- 
tions. Mass storage devices are specialized high- 
capacity secondary storage devices. 

Most large organizations have established a 
strategy called an enterprise storage system to 
promote efficient and safe use of data across the 
networks within their organizations. 

Mass storage devices that support this strategy 
are file servers, RAID systems, tape libraries, 

DVD-ROM and CD-ROM jukeboxes, and orga- 
nizational Internet storage. A storage area 

network (SAN) is a method of using enterprise- 
level remote storage systems as if they were local 
to your computer. 

Careers in IT e 

Software engineers analyze users’ needs and 
create application software. Bachelor’s degree 
in computer science or information systems and 
extensive knowledge of computers and technol- 
ogy required. Salary range $63,000 to $98,500. 
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access speed (212) 

BD-RE (220) 

Blu-ray Disc (BD) (220) 

capacity (212) 

CD (compact disc) (217) 

CD-R (CD-recordable) (217) 

CD-ROM (compact disc—read-only 
memory) (217) 

CD-ROM jukebox (224) 
CD-RW (compact disc rewriteable) (217) 

cylinder (213) 

density (212) 
direct access (222) 

disk caching (214) 
DVD (digital versatile disc or digital video 

disc) (220) 

DVD player (220) 
DVD-R (DVD recordable) (220) 

DVD+R (DVD recordable) (220) 

DVD-RAM (DVD random-access memory) 

(220) 
DVD-ROM (DVD-read-only memory) (220) 
DVD-ROM jukebox (224) 

DVD—RW (DVD rewriteable) (220) 

DVD+RW (DVD rewriteable) (220) 

enterprise storage system (223) 
erasable optical disc (217) 

external hard drive (213) 

filecompression (215) 
file decompression (215) 

file server (223) 

flash drive (216) 

flash memory card (216) 
floppy disk (222) 
floppy disk drive (FDD) (222) 
hard disk (212) 

head crash (213) 

hi def (high definition) (220) 

high-capacity floppy disk (222) 
internal hard disk (213) 

Internet hard drive (221) 

land <@17) 

magnetic tape (222) 

magnetic tape reel (222) 
magnetic tape streamer (222) 

mass storage (223) 
mass storage devices 
media (212) 

optical disc (217) 

optical disc drive (217) 

organizational Internet storage (224) 

PC Card hard disk (214) 

pi (217) 
platter (212) 

primary storage (212) 
RAID system (223) 

redundant array of inexpensive disks (RAID) 

(215) 
secondary storage (212) 
secondary storage device (212) 

sector (213) 

sequential access (222) 

software engineer (224) 

solid-state storage (216) 

storage area network (SAN) (224) 

storage device (212) 

tape cartridge (222) 
tape library (223) 
track (212) 

traditional floppy disk (222) 
USB drive (216) 

(223) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms8. 

Secondary Storage 
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Circle the letter or fill in the correct answer. 

1. 

10. 

RAM is referred to as____ storage. 

a. direct c. secondary 

b. nonvolatile d. sequential 

The amount of time required by a storage device to retrieve data and programs is its 

a. access speed c. memory 

b. capacity d. storage 

How tightly the bits can be packed next to one another on a disk is referred to as 

a. tracks c. density 

b. sectors d. configuration 

Thick, rigid metal platters that are capable of storing and retrieving information at a 
high rate of speed are known as 

a. hard disks c. flash memory 

b. soft disks d. SAN 

This type of storage device has no moving parts. 

a. hard disks c. optical discs 

b. floppy disks d. solid state 

The data on an optical disc is represented by flat areas called ___ on the disc surface. 

a. surfaces c. lands 

b. flats d. pits 

DVD stands for 

a. digital video data c. digital versatile disc 

b. direct video disc d. direct versatile disc 

is the current hi def standard. 

a. Blu-ray c. DVD+R 

b. CD-ROM d. Max RL 

Tape is described as using this type of access. 

a. magneto-optical c. direct 

b. DVD d. sequential 

Specialized high-capacity secondary storage device designed to meet organizational 
demands for data. 

a. Blue-ray Disc c. mass storage 

b. hi def d. floppy disk 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiples. 
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Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. 

b. 

access speed 

file compression 

flash memory card 

RAID 

hi def © 

Internet hard drive 

RAM 

solid-state storage 
: 

track 

USB drive 

10. 

A type of storage that is volatile. 

Time required to retrieve data and programs. 

A solid-state storage device small enough to fit onto a 
key ring. 

. Closed concentric ring on a disk on which data is 
recorded. 

Several connected inexpensive hard-disk drives. 

Increases storage capacity by reducing the amount of 
space required to store data and programs. 

Stores data electronically and has no moving parts. 

A credit card-sized solid-state storage device used in 
portable computers. 

Free or low-cost storage available at special service 
Web sites. 

The next generation of optical discs. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching§8. 

On a separate sheet of paper, respond to each question or statement. 

1. 

2. 

4. 

What are the two types of hard disks? Describe three ways to improve hard disk 

performance. 

Compare solid-state and hard disk storage. 

What are the three most common optical disc formats? What is Blu-ray? 

Discuss Internet hard drives, floppy disks, and magnetic tape. What are the advantages 
and disadvantages of each? 

Discuss mass storage systems including enterprise storage systems and storage area 
networks. 

Secondary Storage 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter's Making IT Work for You feature. 

Did you know that you could use the Internet to locate movies and television shows, download 

comp u tingg, 

ts Te 

iPods and Video from the Internet 

them to your computer, and transfer them to a portable media player to watch on the go? All it 

takes is the right software, hardware, and a connection to the Internet. To learn more about us- 

ing portable media players, review Making IT Work for You: iPods and Video from the Internet on 

pages 218 and 219. Then answer the following questions: (a) What item is clicked in the iTunes 

application to locate movies and television shows? (b) Describe the procedure to transfer video 

from the iTunes application to an iPod. (c) Which check box is clicked in the iTunes application 

to allow the iPod to store files and folders? 

iPod 

Apple’s iPod is a personal portable music epee Se eee ee 

oot {ae eeeeenaaerears tna gto TENT, ‘ te 

player that stores a large number of digital SNe ee 

music files. Connect to our Web site at 

www.computing2010.com and enter the key- 

word ipod to link to the iPod Web site. Once 

connected, read about the features and ca- 

pabilities of iPod, and then answer the fol- 

lowing questions: (a) How are music files 

transferred to iPod? (b) What type of sec- 

ondary storage does iPod use? (c) What is 

iPod’s storage capacity? 

USB Storage Devices 

Do you need to carry more data than will fit on a single floppy disk or CD? A USB storage device 

might be for you. These devices store large amounts of data in a package small enough to travel 

with your car keys. Connect to our Web site at www.computing2010.com and enter the keyword 

keychain to link to a site that features USB storage devices. Explore the site and then answer the 

following questions: (a) What type of secondary storage do USB storage devices use? (b) How is 

data transferred to and from computer systems? (c) What system software are the USB storage 

devices compatible with? (d) What are typical capacities of the USB storage devices? 

See ot 
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| EXPANDING YOUR KNOWLEDGE - 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Music Is Downloaded from the Internet 

One of the most popular activities on the Internet is to locate and download music files. Using a CD-R 

drive, the files are saved onto an optical disc. These discs can then be played in a variety of different 

types of devices. To learn more about how music is downloaded, visit our Web site at www. 

computing2010.com and enter the keyword music. Then answer the following questions: (a) Go to the 

Web and find a Web site where you can download music from the Internet. What Web site did you 

find? How much do they charge to download music? (b) When you download music from the Inter- 

net, where is it stored on your computer? (c) Name three ways you can play music from the Internet. 

File Compression 

A common problem for computer users is that they run out of hard disk space. File compres- 

sion software can open up space on a full hard drive, improve system performance, and make 

files easier to find and organize. To learn more about file compression, visit our Web site at 

www.computing2010.com and enter the keyword compression. Then answer the following 

questions: (a) What are the two types of file compression? How do they differ? (b) What type 

of file compression is used for home movies? Why? (c) What type of file compression is used 

for a resume? Why? (d) Research a compression/decompression utility on the Web. What types 

of files does your utility create? Is this a lossy or lossyless file compression? 

Internet Hard Drives 

Internet hard drives offer remote file stor- 

age or backup. Research an Internet hard 

drive service on the Web and then answer 

the following questions: (a) What Internet : | Muni, Videos ane ie 

hard drive did you research? (b) What is the : a. f/ es * se 

cost for using the Internet hard drive, and : : 

what services do you get for that price? 

(c) How are files accessed from and up- 

loaded to the Internet hard drive? (d) What 

assurances does the Internet hard drive | | es) ee 

service provider offer concerning availability of your data? What about security? 

Secondary Storage 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

CD-R and Music Files 

Creating a custom CD of your favorite music is a popular use of secondary storage. Many sites on 

the Web offer free music that you can download. However, not all music files that are available on 

the Internet are freely distributable. Consider 
@ Free Lego! Music - SpiralFrog is the best source for music trom Katy Perry, Rihanna, Rihanna, | - Windows internet Explorer 
a ee Sate a 
Go + [© nttps//vuw.spiraltrog.com/index.asprisCampaigne1 &igchd=CNB-eVypUCFQykagodvhVaiw >| ¢y| x | | Goagle 

the following questions and write a one- 
We Bt, © ree Legal Mune - spiraitrog 1s the best source to. \ 

page paper addressing them: (a) Is it fair to ee 

| 

make a copy on your computer of a CD you 

have purchased? (b) Would it be fair to give 

a burned copy of a CD to a friend? What if 

the friend would not have otherwise pur- | , * oA EMENT 
TRI 

chased that CD? (c) People have been mak- 

ing illegal copies of music cassette tapes for 

some time. Why is using the Internet to 

make and distribute copies of music receiv- 

ing so much attention? 

Archiving Electronic Records 

At one time in the recent past, floppy disks were the standard for storing and exchanging files. 

However, they do not have the capacity to store most of today’s video, image, and music files. As 

a result, floppy disk drives are no longer a standard feature on many computers, which instead of- 

fer optical drives for CDs and DVDs. Consider the following questions and address the following 

items in a one-page paper: (a) Do you currently back up or save documents that you want to keep 

for the future, including digital photos, e-mail messages, and school projects? If so, which media 

do you use? (b) Are there electronic files you feel you may want to access far into the future? 

(c) What does the demise of floppy disks suggest about the challenges of archiving important 

documents for future generations? Explain your answer. 
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COMPETENCIES che | 

Connectivity 
provides incredible power to you 
while at and away from your desk 

Communication 

Channels 
transmit data via telephone lines, 

coaxial cables, microwave, 

and satellite 

Connection Devices 
convert analog and digital 
signals; modems, DSL, 

cable, satellites, and cellular 

provide connections 



Introduction 
The mobile telephone and other wireless technolo- 

gies are revolutionizing how we use computers and 

access information. You can connect your microcom- 

puter to other people’s microcomputers, to the 

Internet, and to other, larger computers located 

throughout the world. As we’ve mentioned earlier, 

this connectivity puts incredible power on your 

desk. The result is increased productivity—for you as 

an individual and for the groups and organizations 

of which you are a member. Connectivity has become 

particularly important in business, where individuals 

now find themselves connected in networks to other 

individuals and departments. 

Communication systems are the electronic systems 

that transmit data over communications lines from one 

location to another. You might work for an organization 

whose computer system is spread throughout a build- 

Organizational intranet 

ne onnect computers; intranets and 
_ extranets connect organizations _ 

COMMUNICATIONS 
AND NETWORKS 

ing, or even throughout the country or world. Or you 

might use telecommunications lines—such as tele- 

phone lines—to tap into information located in 

an outside data bank. You could then transmit it to 

your microcomputer for your own reworking and 

analysis. 

You can even set up a network in your home or 

apartment using wired or wireless technologies. Then 

you can share files, use one Internet connection, and 

play interactive games with others in your home. 

Competent end users need to understand the con- 

cept of connectivity, the impact of the wireless revo- 

lution, and the elements of a communication system. 

Additionally, they need to understand the basics of 

communication channels, connection devices, data 

transmission, networks, network types, network 

architectures, and organizational networks. 

Organizational intranet 

Extranet 

connection 

UY ARTE 



Figure 9-1 Connectivity options 

COMMUNICATIONS 

Gee communications is the process of sharing data, programs, and 

information between two or more computers. We have discussed numer- 
ous applications that depend on communication systems, including 

e¢ E-mail—provides a fast, efficient alternative to traditional mail by sending 
and receiving electronic documents. 

¢ Instant messaging—supports direct, “live” electronic communication be- 
tween two or more friends or buddies. 

e Internet telephone—provides a very low-cost alternative to long-distance 
telephone calls using electronic voice delivery. 

e Electronic commerce—buying and selling goods electronically. 

In this chapter, we will focus on the communication systems that support 
these and many other applications. Connectivity, the wireless revolution, 

and communication systems are key concepts and technologies for the 21st 
century. 

CONNECTIVITY 

Connectivity is a concept related to using computer networks to link people 
and resources. For example, connectivity means that you can connect your 

microcomputer to other computers and information sources almost any- 
where. With this connection, you are linked to the world of larger comput- 
ers and the Internet. This includes minicomputers and mainframes and 

their extensive information resources. Thus, becoming computer competent 

and knowledgeable becomes a matter of knowing not only about connectiv- 

ity through networks to microcomputers, but also about larger computer 
systems and their information resources. 

THE WIRELESS REVOLUTION 

The single most dramatic change in connectivity and communications in the 
past few years has been the widespread use of mobile telephones with wireless 
Internet connectivity. Students, parents, teachers, businesspeople, and others 

routinely talk and communicate with these devices. It is estimated that over 



3 billion mobile telephones are in use worldwide. This wireless technology 
allows individuals to stay connected with one another from almost anywhere 
at any time. 

So what's the revolution? While wireless technology was originally used 
primarily for voice communications, many of today’s cell phones support 
e-mail, Web access, and a variety of Internet applications. In addition, wire- 
less technology allows a wide variety of nearby devices to communicate with 
one another without any physical connection. You can share a high-speed 
printer, share data files, and collaborate on working documents with a 

nearby co-worker without having your computers connected by cables or 
telephone—wireless communication. Highspeed Internet wireless technology 
allows individuals to connect to the Internet and share information from al- 
most anywhere in the world. (See Figure 9-1.) But is it a revolution? Most 
experts say yes and that the revolution is just beginning. 

COMMUNICATION SYSTEMS 
Communication systems are electronic systems that transmit data from one 

location to another. Whether wired or wireless, every communication system 
has four basic elements. (See Figure 9-2.) 

* Sending and receiving devices. These are often a computer or special- 
ized communication device. They originate (send) as well as accept 
(receive) messages in the form of data, information, and/or instructions. 

¢ Communication channel. This is the actual connecting or transmission 
medium that carries the message. This medium can be a physical wire or 
cable, or it can be wireless. 

¢ Connection devices. These devices act as an interface between the 
sending and receiving devices and the communication channel. They 
convert outgoing messages into packets that can travel across the com- 
munication channel. They also reverse the process for incoming 
messages. 

¢ Data transmission specifications. These are rules and procedures that 
coordinate the sending and receiving devices by precisely defining how the 
message will be sent across the communication channel. 

For example, if you wanted to send an e-mail to a friend, you could create 
and send the message using your computer, the sending device. Your mo- 
dem, a connection device, would modify and format the message so that it 
could travel efficiently across communication channels, such as telephone 

Sending Connection Communication Connection Receiving 
device Message _ device channel device Message device 

Packets 

Data transmission specifications 

coordinate sending 

and receiving devices 
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Figure 9-2 Basic elements of a 

communication system 



Figure 9-3  Twisted-pair cable 

Figure 9-5 Fiber-optic cable 

lines. The specifics describing how the message is modified, reformatted, 
and sent would be described in the data transmission specifications. After 
your message traveled across the channel, the receiver’s modem, a connec- 

tion device, would reform it so that it could be displayed on your friend’s 
computer, the receiving device. (Note: This example presents the basic com- 
munication system elements involved in sending e-mail. It does not and is 
not intended to demonstrate all the specific steps and equipment involved in 
an e-mail delivery system.) 

CONCEPT CHECK | 

COMMUNICATION CHANNELS 

Choma ata channels are an essential element of every communication 
system. These channels actually carry the data from one computer to an- 

other. There are two categories of communication channels. One category con- 

nects sending and receiving devices by providing a physical connection, such as 
a wire or cable. The other category is wireless. 

PHYSICAL CONNECTIONS 

Physical connections use a solid medium to connect sending and receiving de- 

vices. These connections include telephone lines (twisted pair), coaxial cable, 

and fiber-optic cable. 

¢ Twisted-pair cable consists of pairs of copper wire that are twisted 
together. Both standard telephone lines and Ethernet cables use 
twisted-pair. (See Figure 9-3.) Ethernet cables are commonly used in 

networks and to connect a variety of components to the system unit. 

¢ Coaxial cable, a high-frequency transmission cable, replaces the 
multiple wires of telephone lines with a single solid-copper core. (See 
Figure 9-4.) In terms of the number of telephone connections, a coaxial 
cable has over 80 times the transmission capacity of twisted pair. Coax- 
ial cable is used to deliver television signals as well as to connect com- 
puters in a network. 

e Fiber-optic cable transmits data as pulses of light through tiny tubes of 

glass. (See Figure 9-5.) In terms of the number of telephone connections, 
fiber-optic cable has over 26,000 times the transmission capacity of 
twisted-pair cable. Compared to coaxial cable, they are lighter and more 
reliable at transmitting data. They transmit information using beams of 
light at light speeds instead of pulses of electricity, making them far faster 
than copper cable. Fiber-optic cable is rapidly replacing twisted-pair cable 
telephone lines. 



WIRELESS CONNECTIONS 

Wireless connections do not use a solid substance to connect sending and re- 
ceiving devices. Rather, they use the air itself. Primary technologies used for 
wireless connections are infrared, radio frequency, microwave, and satellite. 

¢ Infrared uses infrared light waves to communicate over short distances. 
It is sometimes referred to as line-of-sight communication because the 
light waves can only travel in a straight line. This requires that sending 
and receiving devices must be in clear view of one another without any 
obstructions blocking that view. One of the most common applications is 
to transfer data and information from a portable device such as a note- 
book computer or PDA to a desktop computer. 

e Radio frequency (RF) uses radio signals to communicate between wire- 
less devices. For example, cellular telephones and many Internet-enabled 
devices use RF to place telephone calls and/or to connect to the Internet. 
Some end users connect their notebook or handheld computers to a cellu- 
lar telephone to access the Web from remote locations. Most home or busi- 
ness wireless networks are based on a standard called Wi-Fi (wireless 

fidelity). Bluetooth is a short-range radio communication standard that 
transmits data over short distances of up to approximately 33 feet. Blue- 
tooth is widely used for wireless headsets, printer connections, and 

handheld devices. 

e Microwave communication uses high-frequency radio waves. Like 
infrared, microwave communication provides line-of-sight communi- 
cation because microwaves travel in a straight line. Because the waves 
cannot bend with the curvature of the earth, they can be transmitted 
only over relatively short distances. Thus, microwave is a good 
medium for sending data between buildings in a city or on a large 
college campus. For longer distances, the waves must be relayed by 
means of microwave stations with microwave dishes or antennas. (See 

Figure 9-6.) These stations can be installed on towers, high buildings, 

and mountaintops. 

e Satellite communication uses satellites orbiting about 22,000 miles above 
the earth as microwave relay stations. (See Figure 9-7.) Many of these are 

offered by Intelsat, the International Telecommunications Satellite Consor- 
tium, which is owned by 114 governments and forms a worldwide commu- 
nication system. Satellites rotate at a precise point and speed above the 
earth. They can amplify and relay microwave signals from one transmitter 
on the ground to another. Satellites can be used to send and receive large 
volumes of data. Uplink is a term relating to sending data to a satellite. 
Downlink refers to receiving data from a satellite. The major drawback to 
satellite communication is that bad weather can sometimes interrupt the 
flow of data. 

One of the most interesting applications of satellite communications is 
for global positioning. A network of 24 satellites owned and managed by 
the Defense Department continuously sends location information to 
earth. Global positioning system (GPS) devices use that information to 
uniquely determine the geographical location of the device. Available in 
many automobiles to provide navigational support, these systems are of- 
ten mounted into the dash with a monitor to display maps and speakers 

Figure 9-7 Satellite 
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Figure 9-8 GPS navigation 

Figure 9-9 Types of 

communication channels 

to provide spoken directions. (See Figure 9-8.) Many of today’s cell 
phones, including the Apple iPhone, use GPS technology for handheld 
navigation. 

For a summary of communication channels, see Figure 9-9. 

Channel Description 

Twisted pair Twisted copper wire, used for standard telephone lines and 

Ethernet cables 

Coaxial cable Solid copper core, more than 80 times the capacity of 

twisted pair 

Fiber-optic cable Light carries data, more than 26,000 times the capacity of 

i twisted pair 

i Infrared Infrared light travels in a straight line 
| me 

Radio frequency Radio waves connect wireless devices including cell phones and 

| computer components 

Microwave High-frequency radio waves, travels in straight line through 

the air 

| Satellite Microwave relay station in the sky, used by GPS devices 
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yg deal of computer communication takes place over telephone lines. 

owever, because the telephone was originally designed for voice trans- 
mission, telephones typically send and receive analog signals, which are 
continuous electronic waves. Computers, in contrast, send and receive dig- 

ital signals. (See Figure 9-10.) These represent the presence or absence of 
an electronic pulse—the on/off binary signals we mentioned in Chapter 6. 
To convert the digital signals to analog signals and vice versa, you need a 
modem. 

MODEMS 

The word modem is short for modulator-demodulator. Modulation is the 
name of the process of converting from digital to analog. Demodulation is _ te 
the process of converting from analog to digital. The modem enables digital Figure 9-10 Analog versus digital 
microcomputers to communicate across different mediums, including tele- Soak 

phone wires, cable lines, and radio waves. 

The speed with which modems transmit data varies. This speed, 
called transfer rate, is typically measured in thousands of bits per 
second (Kbps). (See Figure 9-11.) The higher the speed, the faster 

you can send and receive information. For example, transferring an 
image like Figure 9-10 might take 75 seconds with a 33.6 Kbps 
modem and only 45 seconds with a 56 Kbps modem. 

There are four commonly used types of modems: telephone, DSL, 

cable, and wireless. (See Figure 9.12.) 

¢ A telephone modem is used to connect a computer directly toa telephone _ Figure 9-11 Transfer speeds 
line. These modems can be either internal or external. Internal modems 
are on an expansion card that plugs into a slot on the system board. An 

external modem is typically connected to the system unit through a serial 
or USB port. 

e A DSL (digital subscriber line) modem uses standard phone lines to cre- 
ate a high-speed connection directly to your phone company’s offices. 
These devices are usually external and connect to the system unit using 
either USB or Ethernet ports. 

¢ A cable modem uses the same coaxial cable as your television. Like a DSL 

modem, a cable modem creates high-speed connections using the system 
unit’s USB or Ethernet port. 

e A wireless modem is also known as a WWAN (wireless wide area 

network) modem. It is usually a small plug-in USB or ExpressCard device 
that provides very portable high-speed connectivity from virtually 

anywhere. 

Communications and Networks 
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Figure 9-12 Basic types of 

modems 

Cable 

DSL Wireless 

CONNECTION SERVICE 

For years, large corporations have been leasing special high-speed lines from 
telephone companies. These lines—known as T1 and T3 (also known as 
DS3) lines—support all digital communications, do not require conventional 
modems, and provide very high capacity. Unfortunately, this type of connec- 
tion is very expensive. For example, T1 lines provide a speed of 1.5 Mbps 
(over 26 times as fast as a telephone modem) and typically cost around one 
thousand dollars a month. 

While the special high-speed lines are too costly for most individuals, 
Internet service providers (as discussed in Chapter 2) do provide affordable 
connections. These include dial-up, DSL, cable, satellite/air, and cellular 

services. 

e Dial-up service uses existing telephones and telephone modems to con- 
nect to the Internet. For years this had been the most widely used service; 
however, it is very slow and is being replaced by other higher-speed con- 
nection services. 

¢ Digital subscriber line (DSL) service is provided by telephone compa- 
nies using existing telephone lines to provide high-speed connections. 

ADSL (asymmetric digital subscriber line) is one of the most widely 
used types of DSL. DSL is much faster than dial-up. 

¢ Cable service is provided by cable television companies using their 
existing television cables. These connections are faster than DSL. 



Monthly Fee Speed 

¢ Satellite/air connection services use satellites to provide wireless con- 
nections. While slower than DSL and cable modem, satellite/air connec- 

tions are available almost anywhere that a satellite-receiving disk can be 
aimed at the southern skies. 

¢ Cellular services use 3G cellular networks to provide wireless connectiv- 
ity to the Internet. Although not as fast as the other services, cellular serv- 
ices are rapidly growing in popularity for mobile devices such as cell 
phones and laptop computers. 

For a comparison of typical user connection costs and speeds, see Figure 9-13. 

CONCEPT CHECK 

| da In 
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everal factors affect how data is transmitted. These factors include band- 

width and protocols. 

BANDWIDTH 
Bandwidth is a measurement of the width or capacity of the communication 
channel. Effectively, it means how much information can move across the 

communication channel in a given amount of time. For example, to transmit 

text documents, a slow bandwidth would be acceptable. However, to effectively 
transmit video and audio, a wider bandwidth is required. There are four cate- 

gories of bandwidth. 

¢ Voiceband, also known as low bandwidth, is used for standard telephone 
communication. Microcomputers with telephone modems and dial-up 
service use this bandwidth. While effective for transmitting text docu- 
ments, it is too slow for many types of transmission, including high-quality 
audio and video. 

Communications and Networks 

Figure 9-13 Typical user 

connection costs and speeds 



¢ Medium band is used in special leased lines to connect minicomputers 
and mainframes as well as to transmit data over long distances. This band- 
width is capable of very high-speed data transfer. 

* Broadband is widely used for DSL, cable, and satellite connections to the 

Internet. Several users can simultaneously use a single broadband connec- 
tion for high-speed data transfer. 

¢ Baseband is widely used to connect individual computers that are located 
close to one another. Like broadband, it is able to support high-speed 
transmission. Unlike broadband, however, baseband can only carry a 

single signal at one time. 

PROTOCOLS 

For data transmission to be successful, sending and receiving devices must fol- 
low a set of communication rules for the exchange of information. These rules 
for exchanging data between computers are known as protocols. 

The standard protocol for the Internet is TCP/IP (transmission control 
protocol/Internet protocol). The essential features of this protocol involve 
(1) identifying sending and receiving devices and (2) breaking information 
into small parts for transmission across the Internet. 

¢ Identification: Every computer on the Internet has a unique numeric 
address called an IP address (Internet protocol address). Similar to the 
way a postal service uses addresses to deliver mail, the Internet uses 
IP addresses to deliver e-mail and to locate Web sites. Because these 
numeric addresses are difficult for people to remember and use, a system 
was developed to automatically convert text-based addresses to numeric 
IP addresses. This system uses a domain name server (DNS) that con- 

verts text-based addresses to IP addresses. For example, whenever you 
enter a URL, say www.computing2010.com, a DNS converts this to an 

IP address before a connection can be made. (See Figure 9-14.) 

¢ Packetization: Information sent or transmitted across the Internet usu- 

ally travels through numerous interconnected networks. Before the mes- 
sage is sent, it is reformatted or broken down into small parts called 

packets. Each packet is then sent separately over the Internet, possibly 
traveling different routes to one common destination. At the receiving 
end, the packets are reassembled into the correct order. 

DNS 

URL 

www.computing2010.com 4 f= 
Figure 9-14 DNS converts text- computing2010.co a 

based addresses to numeric IP 

addresses 

IP Address 

65.39.69.50 
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soe” network is a communication system that connects two or 

more computers so that they can exchange information and share re- 
sources. Networks can be set up in different arrangements to suit users’ 
needs. (See Figure 9-15.) 

TERMS 

There are a number of specialized terms that describe computer networks. 
These terms include 

¢ Node—any device that is connected to a network. It could be a computer, 
printer, or data storage device. 

¢ Client—a node that requests and uses resources available from other 
nodes. Typically, a client is a user's microcomputer. 

¢ Server—a node that shares resources with other nodes. Dedicated servers 

specialize in performing specific tasks. Depending on the specific task, 
they may be called an application server, communication server, database 
server, file server, printer server, or Web server. 

¢ Directory server—a specialized server that manages resources, such as 
user accounts, for an entire network. 

e Host—any computer system that can be accessed over a network. 

¢ Switch—central node that coordinates the flow of data by sending mes- 
sages directly between sender and receiver nodes. A hub previously filled 
this purpose by sending a received message to all connected nodes, rather 
than just the intended node. 

¢ Network interface cards (NIC)—as discussed in Chapter 6, these are 

expansion cards located within the system unit that connect the computer 
to a network. Sometimes referred to as a LAN adapter. 

e Network operating systems (NOS)—control and coordinate the activities 
of all computers and other devices on a network. These activities include 
electronic communication and the sharing of information and resources. 

¢ Distributed processing—a system in which computing power is located 
and shared at different locations. This type of system is common in decen- 
tralized organizations where divisional offices have their own computer 
systems. The computer systems in the divisional offices are networked to 

the organization's main or centralized computer. 

e Network administrator—a computer specialist responsible for efficient 
network operations and implementation of new networks. 

A network may consist only of microcomputers, or it may integrate micro- 
computers or other devices with larger computers. Networks can be controlled 
by all nodes working together equally or by specialized nodes coordinating and 
supplying all resources. Networks may be simple or complex, self-contained or 
dispersed over a large geographical area. 

CONCEPT CHECK 
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Figure 9-15 Computer network 
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learly, different types of channels—cable or air—allow different kinds of 
networks to be formed. Telephone lines, for instance, may connect commu- 

nications equipment within the same building or within a home. Networks 
also may be citywide and even international, using both cable and air connec- 
tions. Local area, metropolitan area, and wide area networks are distinguished 
by the geographical area they serve. 

LOCAL AREA NETWORKS 

Networks with nodes that are in close physical proximity—within the same 
building, for instance—are called local area networks (LANs). Typically, 

LANs span distances less than a mile and are owned and operated by individ- 
ual organizations. LANs are widely used by colleges, universities, and other 



types of organizations to link microcomputers and to share printers and other 
resources. For a simple LAN, see Figure 9-16. 

The LAN represented in Figure 9-16 is a typical arrangement and provides 
two benefits: economy and flexibility. People can share costly equipment. For 
instance, the four microcomputers share the laser printer and the file server, 
which are expensive pieces of hardware. Other equipment or nodes also may 
be added to the LAN—for instance, more microcomputers, a mainframe com- 

puter, or optical-disc storage devices. Additionally, the network gateway is a 
device that allows one LAN to be linked to other LANs or to larger networks. 
For example, the LAN of one office group may be connected to the LAN of an- 
other office group. 

There are a variety of different standards or ways in which nodes can be 
connected to one another and ways in which their communications are con- 
trolled in a LAN. The most common standard is known as Ethernet. LANs 
using this standard are sometimes referred to as Ethernet LANs. 

HOME NETWORKS 
While LANs have been widely used within organizations for years, they are 
now being commonly used by individuals in their homes and apartments. 
These LANs, called home networks, allow different computers to share re- 
sources, including a common Internet connection. Computers can be con- 

nected in a variety of ways, including electrical wiring, telephone wiring, 
and special cables. One of the simplest ways, however, is without cables, or 
wireless. 

WIRELESS LAN 

A wireless local area network is typically referred to as a wireless LAN 
(WLAN). It uses radio frequencies to connect computers and other devices. 
All communications pass through the network’s centrally located wireless 
access point or base station. This access point interprets incoming radio 
frequencies and routes communications to the appropriate devices. To see 

how home networks work, visit our Web site at www.computing2010.com 
and enter the keyword network. 
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PERSONAL AREA NETWORK 

Do you use your laptop to connect to wireless networks at 

school or in public places such as coffee shops, airports, or 

hotels? If so, it is important to use caution to protect your computer and your 

privacy. Here are a few suggestions: 

Ag Use a firewall. A personal firewall is essential when connecting your 

computer directly to public networks. Some firewalls, such as the one 

built into Windows Vista, can be set to use more restrictive rules for pub- 

lic networks. 

Turn off file sharing. Turning off file-sharing features in your operating 

system will ensure that no one can read or delete your files, or add in- 

fected files to your computer. 

3 Avoid typing sensitive information. When possible, avoid sites that re- 

quire personal information such as passwords or credit card numbers for 

home. 

4 ) Turn it off. Turn off your laptop’s wireless connection when you are not 

using it. This prevents automatic connections to wireless networks you 

do not authorize and limits your exposure to public networks. 

To see additional tips, visit our Web site at www.computing2010.com and enter 

the keyword tips. 

WIDE AREA NETWORKS 

To learn more about how to set up and use a wireless home network, see 

Making IT Work for You: Home Networking on pages 252 and 253. 

A personal area network (PAN) is a new type of wireless network that works 

within a very small area—your immediate surroundings. PANs connect cell 
phones to headsets, PDAs to other PDAs, 

keyboards to cell phones, and so on. These 
tiny, self-configuring networks make it pos- 
sible for all of our gadgets to interact wire- 
lessly with each other. 

METROPOLITAN AREA NETWORKS 

The next step up from the LAN is the 
MAN—the metropolitan area network. 
MANSs span distances up to 100 miles. 
These networks are frequently used as 
links between office buildings that are lo- 
cated throughout a city. 

Unlike a LAN, a MAN is typically not 
owned by a single organization. Rather, it 
is either owned by a group of organiza- 
tions who jointly own and operate the net- 
work or by a single network service 
provider who provides network services for 
auee: 

Wide area networks (WANs) are countrywide and worldwide networks. 

These networks provide access to regional service (MAN) providers and typ- 
ically span distances greater than 100 miles. They use microwave relays and 
satellites to reach users over long distances—for example, from Los Angeles 
to Paris. Of course, the widest of all WANs is the Internet, which spans the 

entire globe. 
The primary difference between a LAN, MAN, and WAN is the geographical 

range. Each may have various combinations of hardware, such as microcom- 

puters, minicomputers, mainframes, and various peripheral devices. 
For a summary of network types, see Figure 9-17. 

Description 

Figure 9-17 Types of networks 



CONCEPT CHECK 

NETWORK ARCHITECTURE 

Bien architecture describes how a network is arranged and how re- 

sources are coordinated and shared. It encompasses a variety of different 
network specifics, including network topologies and strategies. Network topol- 
ogy describes the physical arrangement of the network. Network strategies de- 
fine how information and resources are shared. 

TOPOLOGIES 
A network can be arranged or configured in several different ways. This 
arrangement is called the network's topology. While many different topologies 
can be used for networks, six basic categories represent the past, present, and 
future of modern networking. 

The past is represented by two network topologies that can still be found to- 
day but have been replaced in large part by newer, more efficient topologies. 
These older or legacy networks are 

¢ Bus network—each device is connected to a common cable called a 

bus or backbone and all communications travel along this bus. 

¢ Ring network—each device is connected to two other devices, forming 
a ring. (See Figure 9-18.) When a message is sent, it is passed around 

the ring until it reaches the intended destination. 

Both of these legacy topologies pass mes- 
sages device-to-device in sequence, which 
causes several disadvantages. A single incor- 
rectly configured or malfunctioning device 
could cause errors or even bring the whole 
network down. Since all messages must pass 
through all nodes between the source and des- 
tination, bandwidth usage is high, making 

this type of topology slow and less efficient. 
Finally, security is a greater challenge since 
intermediate devices receive messages that 

are not intended for them. 
The present is represented by three net- 

work topologies that are widely used today. 
These current network topologies are 

e Star network—each device is connected 
directly to a central network switch. (See 
Figure 9-19.) Whenever a node sends a 

message, it is routed to the switch, which 

then passes the message along to the in- 
tended recipient. The star network is the 
most widely used network topology today. 
It is applied to a broad range of applica- 
tions from small networks in the home to very large networks in major 

corporations. 

Figure 9-18 Ring network 
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HOME NETWORKING 

Computer networks are not just for corporations and schools anymore. If you have 

more than one computer, you can use a home network to share files and printers, to 

allow multiple users access to the Internet at the same time, and to play multiplayer 

computer games. 

installing the Access Point A wireless access point is a device that broadcasts wireless signals for 

the network and is the gateway to the Internet for the wireless | 
network. To set up a wireless access point using Windows Vista: | © seupscimestonoenawon 

Choose a connection option 

Click Start/ControlPanel/Network and Internet/ 

Network and Sharing Center. 

Click Set up a connection or network. 

Choose Set up a wireless router or access 

point. 

Follow the on-screen instructions, which gL gen fides = 

might include opening a special Web page to ——— 

configure your access point. jams aes 
| Wreiess Channel 6-2437GHz + 

| Wireless SSD Srosdcast 

Connecting Computers Each computer on a wireless network requries a wireless network card. 

Many laptops and some desktops come equipped with a wireless network card built-in. Add-on 

cards can also be purchased. Once a computer is equipped with a wireless network card, it is sim- 

ple to connect it to the wireless network. For example, to connect to a wireless network using 

Windows Vista: 

Click Start/Connect To. a coed oc et | 

Select the name of the network you configured Sele ainetworgto animentt 
in the previous step. show (Al | 

[ 
| Mae narnia Security-enabled network 

Enter the password you chose in the previous | 

step to connect to the wireless network. 
re) ag Connect to a network 

Type the network security key or passphrase for narnia 

The person who setup the network can give you the key or passphrase. 

Security key or passphrase: 

“eccecceces| 

{-) Display characters 
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Using the Network Now your wireless devices are ready to share their resources. Some common 

uses are file and printer sharing, online gaming, Internet phone, and streaming music and video. 

Online Games Some 
video game systems 
can connect to your 

home network and let 

you play with others 
over the Internet. 

ternet Phone 
cial phones can 

ct to your home > 
work and allow you 

| to talk over the Internet. | Streaming Media 
Special devices can 
connect your television 
or stereo to your home 
network and allow you 
to stream content from 
other devices on your 
network or from the 
Internet. 

e and Printer 
Sharing Computers 

ir home network 
exchange files and 

o shared printers. 

Wireless Access 

Point The wireless 
access point is the central 
component of your 
home network. It 
connects your wireless 
devices together and 
shares your home’s 
Internet connection. 

Home networks are continually changing, and some of the specifics presented in this Making IT 

Work for You may have changed. To learn about other ways to make information technology work 

for you, visit our Web site at www.computing2010.com and enter the keyword miw. 

253 



Figure 9-19 Star network 

e Tree network—each device is connected to a central node, either 

directly or through one or more other devices. The central node is 
connected to two or more subordinate nodes that in turn are connected 

to other subordinate nodes, and so forth, forming a treelike structure. 

(See Figure 9-20.) This network, also known as a hierarchical 

network, is often used to share corporatewide data. 

Figure 9-20 Hierarchical network 



e Hybrid network—is a combination of different topologies. For exam- 
ple, large organizations today typically have a complex network of 
smaller networks. These smaller networks have been created over time 
and use a variety of different topologies. Connected together, these 
smaller networks form a hybrid network. 

The future of network topologies promises even more efficient and effec- 
tive data communication systems. One of the newest and most exciting 
topologies is the mesh network. This topology does not use a specific 
physical layout (such as a star or a tree). Rather, the mesh network re- 
quires that each node have more than one connection to the other nodes. 
The resulting pattern forms the appearance of a mesh. (See Figure 9-21.) 

What makes mesh networks so interesting is that they can have self- 
healing properties. If a path between two nodes is disrupted, data can be 
automatically rerouted around the failure using another path. Wireless 
technologies are frequently used to build mesh networks. 

For a summary of the network configurations, see Figure 9-22. 

Topology ' Description 
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Figure 9-21 Mesh network 

Figure 9-22 Principal network 

configurations 



Figure 9-23 Terminal server 

network 

CONCEPT CHECK 

STRATEGIES 
Every network has a strategy, or way of coordinating the sharing of information 
and resources. The most common network strategies are terminal, client/server, 

and peer-to-peer. 

In a terminal server network, processing power is centralized in one large 
computer, with the capacity to handle a large number of connections. The 

nodes connected to this host computer are either terminals with little or no pro- 
cessing capabilities or microcomputers running special terminal emulation 
software such as Windows Remote Desktop. (See Figure 9-23.) 

Many airline reservation systems are terminal server networks. A large 
central computer maintains all the airline schedules, rates, seat availability, 

and so on. Travel agents use terminals to connect to the central computer 
and to schedule reservations. Although the tickets may be printed along with 
travel itineraries at the agent’s desk, nearly all processing is done at the cen- 
tral computer. 

One advantage of terminal server networks is the centralized location and 
control of technical personnel, software, and data. One disadvantage is the 

lack of control and flexibility for the end user. Another disadvantage is that ter- 
minal server networks do not use the full processing power available with 
microcomputers. 

Client/server networks use central computers to coordinate and supply 
services to other nodes on the network. The server provides access to resources 
such as Web pages, databases, application software, and hardware. (See Figure 
9-24.) This strategy is based on specialization. Server nodes coordinate and 
supply specialized services, and client nodes request the services. Commonly 
used server operating systems are Windows Server, Mac OS X Server, Linux, 

and Solaris. 

Terminals 



Client/server networks are widely used on the Internet. For example, each 

time you open a Web browser, your computer (the client) sends out a re- 

quest for a specific Web page. This request is routed over the Internet to a 
server. This server locates and sends the requested material back to your 
computer. 

One advantage of the client/server network strategy is the ability to 
handle very large networks efficiently. Another advantage is 
the availability of powerful network management software 
to monitor and control network activities. The major disad- 
vantages are the cost of installation and maintenance. 

In a peer-to-peer (P2P) network, nodes have equal author- 
ity and can act as both clients and servers. (See Figure 9-25.) 
The most common way to share games, movies, and music 
over the Internet is to use a P2P network. For example, special 
file-sharing software such as eDonkey or BitTorrent can be 
used to obtain files located on another microcomputer and 
also can provide files to other microcomputers. 

P2P networks are rapidly growing in popularity as people 
continue to share information with others around the world. 
The primary advantage is that they are easy and inexpensive (of- 
ten free) to set up and use. One disadvantage of P2P networks is 
the lack security controls or other common management func- 
tions. For this reason, few businesses use this type of network to 

communicate sensitive information. 

For a summary of network strategies, see Figure 9-26. 
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Figure 9-24 Client/server 

network 

Figure 9-25 Peer-to-peer 

network 



Figure 9-26 Network strategies 

Strategy Description 

etwor 

CONCEPT CHECK 

ORGANIZATIONAL INTERNETS | J 

Ge networks in organizations have evolved over time. Most large or- 

ganizations have a complex and wide range of different network configura- 
tions, operating systems, and strategies. Integrating or connecting all of these 
networks has been a very challenging task. One way is to apply Internet tech- 
nologies to support communication within and between organizations using 

intranets and extranets. 

INTRANETS 

An intranet is a private network within an organization that resembles the In- 
ternet. Like the public Internet, intranets use browsers, Web sites, and Web 
pages. Intranets typically provide e-mail, mailing lists, newsgroups, and file- 
sharing services accessible only to those within the organization. 

Organizations use intranets to provide information to their employees. Typ- 
ical applications include electronic telephone directories, e-mail addresses, 
employee benefit information, internal job openings, and much more. 

Employees find surfing their organizational intranets to be as easy and as 

intuitive as surfing the Internet. 

EXTRANETS 

An extranet is a private network that connects more than one organization. 

Many organizations use Internet technologies to allow suppliers and others 
limited access to their networks. The purpose is to increase efficiency and re- 
duce costs. For example, General Motors has thousands of suppliers for the 
parts that go into making an automobile. By having access to the production 
schedules, suppliers can schedule and deliver parts as they are needed at the 



General Motors assembly plants. In this way, General Motors can be assured 
of having adequate parts without maintaining large inventories. 

FIREWALLS 

Organizations have to be very careful to protect their information systems. A 

firewall is a security system designed to protect an organization’s network 
against external threats. It consists of hardware and software that control ac- 
cess to a company’s intranet or other internal networks. 

Sometimes organizational firewalls include a special computer or software 

called a proxy server. This system is a gatekeeper. All communications be- 
tween the company’s internal networks and the outside world must pass 
through it. By evaluating the source and the content of each communication, 
the proxy server decides whether it is safe to let a particular message or file 
pass into or out of the organization’s network. Proxy servers are effective secu- 
rity devices but also can be limiting to the end users—preventing them from 
performing certain actions online. (See Figure 9-27.) 

Of course, end users have security issues as well. We are subject to many of 
the same types of security concerns that face organizations. Additionally, we 
need to be concerned about the privacy of our personal information. In the 
next chapter, we will discuss personal firewalls and other ways to protect per- 
sonal privacy and security. 

Organizational intranet Organizational intranet 

Hagar 

Extranet 

connection 
Firewall Firewall 

ees sanaaes 

Proxy 
server 

Proxy 
server 
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Figure 9-27 Intranets, extranets, 

firewalls, and proxy servers 



Network administrators manage a company’s LAN and WAN networks. 

(See Figure 9-28.) They may be responsible for design, implementation, 

and maintenance of networks. Responsibilities usually include mainte- 

nance of both hardware and software related to a company’s intranet and 

Internet networks. Network administrators are typically responsible for di- 

agnosing and repairing problems with these networks. Some network ad- 

ministrators are responsible for planning and implementations of network 

security as well. 

Employers typically look for candidates with a bachelor’s degree in com- 

puter science or information systems and practical networking experience. 

Experience with network security and maintenance is preferred. Technical 

certification also may be helpful in obtaining this position. Because network 

administrators are involved directly with people in many departments, good 

communication skills are essential. 

Network administrators can expect to earn an annual salary of $48,500 to 

$79,000. Opportunities for advancement typically include upper manage- 

ment positions. This position is expected to be among the fastest-growing 

jobs in the near future. To learn about other careers in information technol- 

ogy, visit us at www.computing2010.com and enter the keyword careers. Figure 9-28 Network administrator 



A Look to the Future 
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Telepresence Lets You Be There without 
Actually Being There 

How would you like to speak with distant friends or family 

as though they were in the same room at the touch of a 

button? Can you imagine receiving a physical examination 

from a doctor thousands of miles away? All this and more 

could be possible in the future thanks to the emerging tech- 

nology known as telepresence. 

Telepresence seeks to create the illusion that you are 

actually at a remote location, 

seeing, hearing, and someday 

maybe even feeling as though 

you were really there. Today’s 

early telepresence implementa- 

tions mainly focus on an ex- 

tension of videoconferencing, 

allowing rooms of people in 

different locations to conduct 

meetings as though they are 

sitting across a table from one 

another, an illusion created 

with very high definition video, 

acoustically-tuned audio sys- 

tems, and high-speed networks. 

However, telepresence could 

someday go beyond simple 

Communications and Networks 
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voice and video conferencing available today, and the ap- 

plications seem endless. 

Telepresense might be used to allow people to work in 

hazardous areas from a safe remote location. Doctors and 

medical specialists might be able to perform surgeries on 

people unable to travel. You might use telepresense as a 

vacation. Imagine touring remote cities or going on a 

deep sea diving expedition without hassle or risk. 

Cisco is already marketing one video-based telepres- 

ence solution, known as Cisco TelePresence. At schools 

like MIT, developments are be- 

ing made in the areas of holog- 

taphy, which is technology that 

creates 3-dimensional images 

called holograms, and sophisti- 

cated sensors that might pave 

the way to advanced telepres- 

ence. In the coming decade, 

you might be able to virtually 

interact with others with no 

video screen at all. 

How would you use telep- 

resence? = What benefits 

do you see from this technol- 

ogy? How might telepresense 

impact travel in the future? Do 

you see any disadvantages? 



COMMUNICATIONS AND NETWORKS 
COMMUNICATIONS 

Communications is the process of sharing data, 
programs, and information between two or more 
computers. Applications include e-mail, instant 

messaging, Internet telephones, and electronic 
Commerce. 

Connectivity 
Connectivity is a concept related to using com- 

puter networks to link people and resources. You 
can link or connect to large computers and the 
Internet providing access to extensive informa- 

tion resources. 

The Wireless Revolution 
Mobile or wireless telephones have brought dra- 
matic changes in connectivity and communica- 

tions. These wireless devices are becoming widely 
used for computer communication. 

Communication Systems 
Communication systems transmit data from 
one location to another. Four basic elements are 

¢ Sending and receiving devices 

¢ Communication channel (transmission 

medium) 

¢ Connection (communication) devices 

e Data transmission specifications 

CHAPTER 9 

reonsser 

(_ COMMUNICATION CHANNELS _ ) SES a RES OOS US IE CAI 

Communication channels carry data from one 
computer to another. 

Physical Connections 
Physical connections use a solid medium to con- 
nect sending and receiving devices. These con- 
nections include twisted pair (telephone lines 
and Ethernet cables), coaxial cable, and fiber- 

optic cable. 

Wireless Connections 
Wireless connections use air rather than solid 

substance to connect devices. 

¢ Infrared—uses light waves over a short dis- 
tance; line-of-sight communication. 

¢ Radio frequency (RF)—uses radio signals; 
Wi-Fi (wireless fidelity) is widely used stan- 
dard; Bluetooth is a short-range RF-based 

wireless standard. 

¢ Microwave—uses high-frequency radio 
waves; line-of-sight communication; uses 
microwave stations and dishes; 

e Satellite—microwave relay station in the 
sky to uplink and downlink data; GPS 
(global positioning system) tracks 
geographical locations. 



To be a competent end user you need to understand the concepts of connectivity, the wire- 
less revolution, and communication systems. Additionally, you need to know the essential 
parts of communication technology, including channels, connection devices, data transmis- 

sion, networks, network architectures, and network types. 

Cable 

Wireless Telephone 

Many communication systems use standard tele- 
phone lines and analog signals. Computers use 
digital signals. 

Modems 
Modems modulate and demodulate. Transfer 

rate is measured in kilobits per second. Four 
types are telephone, DSL, cable, and wireless 

(wireless wide area network, WWAN). 

Connection Service 
T1 and T3 lines provide support very high-speed, 
all-digital transmission for large corporations. 
More affordable technologies include dial-up, 
DSL (digital subscriber line), ADSL (widely 

used), cable, satellite/air, and cellular services 

(3G cellular networks). 

Bandwidth measures communication channel’s 

width or capacity. Four bandwidths are voice- 
band (low bandwidth), medium band, broad- 

band (high-capacity transmissions), and 
baseband. Protocols are rules for exchanging 
data. TCP/IP (transmission control/Internet 

protocol) is standard Internet protocol. IP ad- 
dresses (Internet protocol address) are unique 

numeric Internet addresses. DNS (domain name 

server) converts text-based addresses to and from 

numeric IP addresses. Packets are small parts of 

messages. 

Communications and Networks 

Computer networks connect two or more com- 

puters. Some specialized network terms include 

Node—any device connected to a network. 

Client—node requesting resources. 

Server—node providing resources. 

Directory server—specialized node that 
manages resources. 

Host—any computer system that can be 
accessed over a network. 

‘Switch—node that coordinates direct flow of 

data between other nodes. Hub is an older 
device that directed flow to all nodes. 

NIC (network interface cards)—LAN 

adapter card for connecting to a network. 

NOS (network operating system)—controls 
and coordinates network operations. 

Distributed processing—system that shares 
computing power located at different loca- 
tions. 

Network administrator—network specialist 
responsible for network operations. 

Networks can be citywide or even international, 

using both cable and air connections. 

Local area networks (LANs) connect nearby 
devices. Network gateways connect networks 
to one another. Ethernet is a LAN standard. 
These LANs are called Ethernet LANs. 

Home networks are LANs used in homes. 

Wireless LANs (WLANs) use a wireless 

access point (base station) as a hub. 

Personal area networks (PANs) are wire- 

less networks for PDAs, cell phones, and 

other small gadgets. 

Metropolitan area networks (MANs) link office 
buildings within a city, spanning up to 100 miles. 

Wide area networks or WANs are the largest 
type. They span states and countries or form 
worldwide networks. The Internet is the 
largest wide area network in the world. 



Network architecture describes how a com- 
puter network is configured and what strategies 
are employed. 

Topologies 
A network’s configuration is called its topology. 
Six important topologies are bus, ring, star, tree, 

hybrid, and mesh. 

¢ Bus and Ring networks—older or legacy 
topologies; pass messages device-to-device in 
sequence; are less efficient. 

¢ Star, Tree (hierarchical), and Hybrid net- 

works—are widely used today; less likely to 
break down; more efficient, better security. 

¢ Mesh network—newest and most promising; 
self-healing, most efficient and effective. 

Strategies 
Every network has a strategy, or way of sharing 
information and resources. Common strategies 
include terminal server, client/server network, 

and peer-to-peer. 

Strategy Description 

Organizational intranet 

Extranet 
connection 

Many organizations use Internet technologies to 

support communication within and between or- 
ganizations using intranets and extranets. 

Intranets 
Intranets are private networks within an organi- 
zation that resemble the Internet. Like the Inter- 
net, they use browsers, Web sites, and Web 

pages. Unlike the Internet, intranets are available 
only to those within the organization. 

Extranets 
Extranets are similar to intranets, except that 

extranets connect more than one organization. 

Extranets are often used to connect suppliers 
and producers to increase efficiency. 

Firewalls 
A firewall is a security system to protect against 
external threats. It consists of both hardware and 
software. All communications into and out of an 
organization pass through a special security 
computer called a proxy server. 

Network administrators manage a company’s 
LAN and WAN networks. Bachelor's degree in 
computer science or information systems and 

practical networking experience required. Salary 
range $48,500 to $79,000. 
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KEY TERMS 

3G cellular network (245) 
analog signal (243) 
asymmetric digital subscriber 

line (ADSL) (244) 
bandwidth (245) 

baseband (246) 

base station (249) 

Bluetooth (241) 

broadband (246) 
bus (251) 

bus network (251) 
cable modem (243) 
cable service (244) 

cellular service (245) 

client (247) 
client/server network (256) 

coaxial cable (240) 

communication 

channel (240) 

communication 

system (239) 
computer network (247) 
connectivity (238) 
demodulation (243) 

dial-up service (244) 

digital signal (243) 
digital subscriber line 

(DSL) (243) 
digital subscriber line (DSL) 

service (244) 

directory server (247) 

distributed processing (246) 
domain name server 

(DNS) (246) 
Ethernet (249) 

Ethernet cable (240) 

extranet (258) 

fiber-optic cable (240) 
firewall (259) 

global positioning system 
(GPS) (241) 

hierarchical network (254) 

home network (249) 

host (247) 

hub (247) 

hybrid network (255) 

infrared (241) 

intranet (258) 

IP address (Internet protocol 
address) (246) 

kilobits per second 
(Kbps) (243) 

local area network 
(LAN) (248) 

low bandwidth (245) 

medium band (246) 

mesh network (255) 

metropolitan area network 

(MAN) (250) 

microwave (241) 

modem (243) 

modulation (243) 

network administrator 

(247, 260) 

network architecture (251) 

network gateway (249) 

network interface card 
(NIC) (247) 

network operating system 
(NOS) (247) 

node (247) 

packet (246) 

peer-to-peer (P2P) network 

(257) 

personal area network 
(PAN) (250) 

protocol (246) 
proxy server (259) 
radio frequency (RF) (241) 

ring network (251) 

satellite (241) 

satellite/air connection 

service (245) 

server (247) 

star network (251) 

strategy (256) 
switch (247) 

T1, T3 (DS3) lines (244) 

telephone line (240) 

telephone modem (243) 
terminal server network 

(256) 
topology (251) 
transfer rate (243) 

transmission control 

protocol/Internet protocol 
(TCP/IP) (246) 

tree network (254) 

twisted pair cable (240) 

voiceband (245) 

wide area network 

(WAN) (250) 
Wi-Fi (wireless 

fidelity) (241) 

wireless access point 
wireless LAN (WLAN) 

(249) 
wireless modem (243) 

wireless wide area network 

(WWAN) modem (243) 

(249) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms9. 
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Circle the letter or fill in the correct answer. 

1. Connectivity is a concept related to 

a. transmitting information, either by computer or by phone 

b. the interconnections within a computer 

c. using computer networks to link people and resources 

d. being in an active session with your computer 

2. The transmission medium that carries the data is referred to as the 

a. send and receive device c. protocol 

b. communication channel d. gateways 

3. Bluetooth is a type of radio wave information transmission system that is good for 
about 

a. 30 feet c. 30 miles 

b. 30 yards d. 300 miles 

4. Special high-speed lines used by large corporations to support digital communications 
are known as 

a. satellite/air connection service lines c. ExpressCards 

b. cable modems d. Ti and T3 lines 

5. The rules for exchanging data between computers are called 

a. interconnections c. protocols 

b. synchronous packages d. data transmission synchronization 

6. Two or more computers connected so that they can communicate with each other and 
share information are called a 

a. satellite c. broadcast 

b. protocol d. network 

7. Anode that shares resources with other nodes is called a 

a. client CeBhOSsE 

bs server d. NOS 

8. The arrangement of the computers in a network is called the 

a. NOS c. node layout 

b. topology d. protocol 

9. How a network is arranged and how it shares information and resources is called a 
network __. 

a. topology c. protocol 

b. strategy d. architecture 

10. A(n)____ protects an organization’s network from outside attack. 

a. fortress c. DNS 

b. extranet d. firewall 

For an interactive multiple-choice practice test, visit our Web site at 

www.computing2010.com and enter the keyword multiple9. 
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Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. bandwidth 1. Wireless connection that uses light waves over short 
b. Bluetooth distances... 

c. client 2. Uses RF to transmit data over short distances up to 33 

d. peer-to-peer feet. 
2 NS 3. Measurement of the capacity of a communication 

h 1. f. firewall ene 
‘ 4. Standard protocol for the Internet. 

g. infrared 
5. Broken-down parts of a message sent over the Internet. 

h. packets 

az TCP/IP 
6. Converts text-baséd addresses to and from IP 

j. topology addresses. 

7. Anode that requests resources from other nodes. 

8. The configuration of a network. 

9. Network strategy in which each node has equal 

authority. 

10. Protects network from external threats. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching9. 

| OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

. Define and discuss connectivity, the wireless revolution, and communications. 

. Identify and describe the various physical and wireless communication channels. 

1 

72 

3. Identify the standard Internet protocol and discuss its essential features. 

4. Discuss past, present, and future network topologies. 

5 . Define and discuss three common network strategies. 

Communications and Networks www.computin: 1c com | 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

Home Networking 

Computer networks are not just for corporations and schools anymore. If you have more than one 

computer, you can use a home network to share files and printers, to allow multiple users access 

to the Internet at the same time, and to play multiplayer computer games. To learn more about 

this technology, review Making IT Work for You: Home Networking on pages 252 and 253. Then 

answer the following: (a) Describe the window shown for the setup of the wireless access point. 

What brand of access point is demonstrated? (b) What name is used for the wireless home net- 

work? (c) What are four common uses for a wireless home network? 

Distributed Computing 

When networked computers are not in use, their processing power can be combined with other net- 

worked computers to perform a common task. In some cases, the problems that can be solved by many 

individual computers are far too large to be solved by any single computer. Connect to our site at 

www.computing2010.com and enter the keyword distributed for a link to a site that features distributed 

computing. Explore the site and answer the following questions: (a) What type of problem does this site 

solve with distributed computing? (b) How do users donate unused computer time to this project? 

(c) Would you donate your extra computer time to a distributed computing project? Why or why not? 

Wireless Mobile Devices 

Recent advances in technology allow mobile devices to communicate on the go faster than ever before. 

Visit our Web site at www.computing2010.com and enter the keyword moblie to link to a Web site fea- 

turing connected mobile devices. Once con- 

nected, review the latest products and then 

answer the following questions: (a) What 

support for Internet connection is available? 
: ‘ bret NEW Palm’ Treo’ 800w smartphone 

How fast is the connection? (b) Are the con- BME —Keops up with your pace. No matter how ridiculous 
S, and Outlook® email as it arrives 

nection options you researched in part a 

available where you live? Is there any place 

they are not available? (c) What is required to 

connect a mobile device to the Internet? (d) 

What type of Internet information is accessi- 

ble? Is there any type that is not accessible? 
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j EXPANDING YOUR KNOWLEDGE | 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Wireless Home Networks Work 

Wireless home networks are becoming very popular. These LANs are easy to set up and use. They 

allow different computers to share resources including a common Internet connection and printer. 

To learn how home networks work, visit our Web site at www.computing2010.com and enter the 

keyword network. Then answer the following questions. (a) What is a node? (b) What is a base sta- 

tion (access point) and what is its function? (c) What is a wireless card and what is its function? 

(d) If one or more requests to print a document are made at exactly the same time, what node de- 

termines which document is printed first? (e) Can the nodes TIM, LINDA, and STEVE access and 

use the Internet at the same time? If yes, how can this be done with a single Internet connection? 

Hee BitTorrent 

BitTorrent is a file sharing protocol used to distribute large files across the Internet. Connect to our 

Web site at www.computing2010.com and enter the keyword torrent to learn more about how Bit- 

Torrent works, and then answer the following: (a) What is a “torrent”? How is a torrent created and 

published? (b) What network strategy does BitTorrent use? Review the network strategies presented 

on page 257 and justify your answer. (c) What are the advantages to downloading files using Bit- 

Torrent rather than traditional client-server methods? How does BitTorrent reduce bandwidth usage 

for content providers? 

Hotspots 
Hotspots are areas set up to provide 

SS SOS Pa PTS SS Se Re ea ie (P Winstons encinel Accent - V Moble HotSpots “Wandalntemetepioer’ = : 
Ge- }€) bttpy//hotspot.t-mobile.com/ vl [x }1 coogi 

Sit tf Wirtes ntemer Access T-Mobile HotSpots | | Bere = Be Page> Goo =.” 

6 0 F T - «Mobile HotSpet 
public access to wireless Internet service. 

geal CASAS ttc SO Ve aaa Ae raes avin onet tae 

Find them in coffee shops, airports, or 
|| Say Goodbye to Goodbye 

Say Hello to the 

$10-a-month 
home phone 

hotels. Connect to our Web site at www. 

computing2010.com and enter the key- 
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COMPUTING ESSENTIALS 2010 

WRITING ABOUT TECHNOLOGY | 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Electronic Monitoring 

Programs known as “sniffers” are sometimes used to monitor communications on corporate net- 

works. Recently, the FBI unveiled a technology known as Carnivore that can monitor an individ- 

ual’s Internet activity and eavesdrop on e-mail messages. Write a one-page paper that answers the 

following questions: (a) Is it a violation of an employee’s privacy for an organization or corpora- 

tion to use sniffer programs to monitor communications on their network? (b) Is it a violation of 

privacy for a government agency such as the FBI to use programs like Carnivore to monitor com- 

munications on the Internet? (c) Under what conditions are the types of monitoring discussed in 

parts (a) and (b) acceptable and ethical? (d) How can these conditions be enforced? 

Digital Rights Management 

In response to the issue of sharing copyrighted material over computer networks discussed in this 

chapter, many different forms of digital rights management, or DRM, have been proposed. How- 

ever, DRM is controversial and hotly de- SE 
Digital Rights: 
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bated by industry groups and CONSUMET | M  [Cosuimsmngenen om 
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Windows Family 

systems have been proposed for DRM? (c) a 

Why are some consumers opposed to 

these systems? (d) Do you think DRM is a 
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fair solution to online piracy? Justify your 

answer. 



COMPUTING ESSENTIALS 2010 

Communications and Networks 



COMPETENCIES 

Ss = =" a Sa = 
1é WebiWatcher- Keylogger, Parental Contral Software < Computer Mentoring Software AwarenessTech - Windows Intemet Explorer 

http://www awarenesstech.com = x 

| ; 
we Se GB WebWatcher 12 Keloages Parental Control Softw.. cide \ ne 

©. WareHer 
eutonng Software 

WebWatcher: Computer Monitoring Software and more... 

= RECORD EVERYTHING 
__thathappens on your computer and see itonline from anywhere 

wwaLemTOM 

Consistently rated the #1 Computer monitoring software! 

Security 
helps to keep private information 

safe from criminals, natural 

hazards, and civil unrest 

|i S@NAR e 
RIIGINESS 8 COVENANT 2 &- 

concerns collection and 

use of data 

SecuriMetrics PIER 2.3 



Introduction 
The tools and products of the information age do not 

exist in a world by themselves. As we said in Chap- 

ter 1, a computer system consists not only of soft- 

ware, hardware, data, and procedures, but also of 

people. Because of people, computer systems may be 

used for both good and bad purposes. 

There are more than 300 million microcomputers in 

use today. What are the consequences of the wide- 

spread presence of this technology? Does technology 

make it easy for others to invade our personal privacy? 

When we apply for a loan or for a driver’s license, or 

when we check out at the supermarket, is that infor- 

mation about us being distributed and used without 

our permission? When we use the Web, is information 

about us being collected and shared with others? 

Ergonomics 
is the study of 
human factors 
related to the 
devices people use 

PRIVACY AND SECURITY 

Does technology make it easy for others to invade 

the security of business organizations like our banks 

or our employers? What about health risks to people 

who use computers? What about the environment? 

Do computers pose a threat to our ecology? 

This technology prompts lots of questions—very 

important questions. Perhaps these are some of the 

most important questions for the 21st century. Com- 

petent end users need to be aware of the potential 

impact of technology on people and how to protect 

themselves on the Web. They need to be sensitive to 

and knowledgeable about personal privacy, organiza- 

tional security, ergonomics, and the environmental 

impact of technology. 

Environmental Protection 
discovering ways to discourage 
waste in the microcomputer industry 
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ja\. we have discussed, information systems consist of people, procedures, 
software, hardware, and data. This chapter focuses on people. (See Figure 

10-1.) While most everyone agrees that technology has had a very positive im- 
pact on people, it is important to recognize the negative, or potentially nega- 
tive, impacts as well. 

- Effective implementation of computer technology involves 
maximizing its positive effects while minimizing its negative 

effects. The most significant concerns are 

¢ Privacy: What are the threats to personal privacy and how can 
we protect ourselves? 

¢ Security: How can access to sensitive information be con- 

trolled and how can we secure hardware and software? 

e Ergonomics: What are the physical and mental risks to tech- 
nology and how can these risks be eliminated or controlled? 

e¢ Environmental protection: What can individuals and organi- 
zations do to minimize the impact of technology on our envi- 
ronment? 

Figure 10-1 People are part of 
an information system 

Let us begin by examining privacy. 

hat do you suppose controls how computers can be used? You probably 
think first of laws. Of course that is right, but technology is moving so fast 

that it is very difficult for our legal system to keep up. The essential element 
that controls how computers are used today is ethics. 

Ethics, as you may know, are standards of moral conduct. Computer 
ethics are guidelines for the morally acceptable use of computers in our soci- 
ety. There are four primary computer ethics issues: 

¢ Privacy concerns the collection and use of data about individuals. 

e Accuracy relates to the responsibility of those who collect data to ensure 
that the data is correct. 

e Property relates to who owns data and rights to software. 

e Access relates to the responsibility of those who have data to control and 
who is able to use that data. 

We are all entitled to ethical treatment. This includes the right to keep per- 
sonal information, such as credit ratings and medical histories, from getting 
into unauthorized hands. Many people worry that this right is severely threat- 
ened. Let us examine some of the concerns. 

LARGE DATABASES 

Large organizations are constantly compiling information about us. The federal 
government alone has over 2,000 databases. Every day, data is gathered about 
us and stored in large databases. For example, telephone companies compile 
lists of the calls we make, the numbers called, and so on. A special telephone 

directory (called a reverse directory) lists telephone numbers sequentially. 
(See Figure 10-2.) Using it, government authorities and others can easily get 
the names, addresses, and other details about the persons we call. 



Credit card companies keep similar records. Super- 
market scanners in grocery checkout counters record 
what we buy, when we buy it, how much we buy, and the 

price. Financial institutions, including banks and credit 
unions, record how much money we have, what we use 

it for, and how much we owe. Publishers of magazines, 

newspapers, and mail-order catalogues have our names, |feaee 

addresses, phone numbers, and what we order. ™ 

A vast industry of data gatherers known as informa- 
tion resellers or information brokers now exists that 
collects and sells such personal data. Using publicly 
available databases and in many cases nonpublic data-  — 
bases, information resellers create electronic profiles or 
highly detailed and personalized descriptions of individ- 
uals. Very likely, you have an electronic profile that in- 
cludes your name, address, telephone number, Social 

Security number, driver’s license number, bank account 

numbers, credit card numbers, telephone records, and 

shopping and purchasing patterns. Information resellers 
sell these electronic profiles to direct marketers, fund- 
raisers, and others. Many provide these services on the 
Web for free or for a nominal cost. (See Figure 10-3.) 

Your personal information, including preferences, 
habits, and financial data, has become a marketable 

commodity. This raises many issues, including haroune crecks’ | Background Checks, Criminal Records, Asset Checks ! 
Licenmed private investigators apecinizing ih RvEEINg perRonE, people 
Beach, dackyround fwestipations, background checks, critenal 
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Figure 10-2 Reverse directory 
Web site 
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Purp : , we: ‘ Figure 10-3 Information reseller’s 
How would you feel if someone obtained a driver's license and credit WeBeye 

cards in your name? What if that person then assumed your identity to omputtings 
g 0 

buy clothes, cars, and a house? It happens every day. Every year, well Co, 
over 10 million people are victimized in this way. It is called identity 
theft. Identity theft is the illegal assumption of someone's identity for the 
purposes of economic gain. It is one of the fastest-growing crimes in the 

country. To learn more about identity theft and how to minimize your 
risk, visit our Web site at 

www.computing2010.com and 

enter the keyword theft. 

e Spreading inaccurate informa- 

Identity theft is a growing problem, and can be financially devastating 

if you are a victim. Here are some steps to help protect your identity. 

E id : @ Never give personal information on the Internet or in response to e-mail. One 

tion: How would you like to be common scam known as phishing involves e-mail that has been forged to appear 
turned down for a home loan to come from your bank or school. 

because of eee Ks your Only do business on the Internet with companies you know to be legitimate, 

credit history? This is much or large companies with a solid reputation. 

more common than you might When selling a computer, be sure to completely remove all personal information 

eect What if Shake could not from the hard drive, Many programs are available to ensure data is completely 
find a job or were fired from a removed. 
job because of an error giving 
you a serious criminal history? 
This can and has happened due 
to simple clerical errors. In one 
case, an arresting officer while 

Check your credit reports from the three major credit bureaus for unusual activity 

or inaccuracy at least once a year. 

To see more tips, visit our Web site at www.computing2010.com and enter the keyword 

tips. 
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completing an arrest warrant incorrectly recorded the Social Security 
number of a criminal. From that time forward, this arrest and the subse- 

quent conviction became part of another person’s electronic profile. This 
is an example of mistaken identity in which the electronic profile of one 
person is switched with another. 

It's important to know that you have some recourse. The law allows you 
to gain access to those records about you that are held by credit bureaus. 
Under the Freedom of Information Act, you are also entitled to look at 

your records held by government agencies. (Portions may be deleted for 

national security reasons.) 
To learn more about mistaken identity, visit our Web site at www. 

computing2010.com and enter the keyword id. 

CONCEPT CHECK 

PRIVATE NETWORKS 

Suppose you use your company’s electronic mail system to send a co-worker an 
unflattering message about your supervisor or to send a 

yHaylegse stil ee i 
highly personal message to a friend. Later you find the 
boss has been spying on your exchange. This is legal and 

1B nremcece 
|. 

Figure 10-4 Snoopware 

On the Web 
Explorations 

Several organizations monitor the 

legislation on privacy issues. To 

learn more about one such 

organization, visit our Web site at 

www.computing2010.com and 

enter the keyword privacy. 
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a recent survey revealed that nearly 75 percent of all 

businesses search employees’ electronic mail and com- 
puter files using so-called snoopware. (See Figure 10-4.) 
These programs record virtually everything you do on 

your computer. One proposed law would not prohibit 
this type of electronic monitoring but would require em- 
ployers to provide prior written notice. Employers also 
would have to alert employees during the monitoring 
with some sort of audible or visual signal. 

THE INTERNET AND THE WEB 

When you send e-mail on the Internet or browse the 
Web, do you have any concerns about privacy? Most 
people do not. They think that as long as they are using 

their own computer and are selective about disclosing their names or other 
personal information, then little can be done to invade their personal privacy. 
Experts call this the illusion of anonymity that the Internet brings. 

Did you know that when you browse the Web, your activity is monitored? 
Whenever you visit a Web site, your browser stores critical information onto 
your hard disk, typically without your explicit permission or knowledge. For 
example, your browser creates a history file that includes the locations of sites 
visited by your computer system. This history file can be displayed by your 
browser. To view the history file using Internet Explorer version 7.0, follow the 
steps in Figure 10-5. 

Another way your Web activity is monitored is by cookies or small pieces of 
information that are deposited on your hard disk from Web sites you have vis- 
ited. Typically, cookies are deposited without your explicit knowledge or con- 
sent. While cookies are harmless in and of themselves, what makes them 

potentially dangerous is that they can store information about you without 
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Figure 10-5 Viewing history files 
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Figure 10-6 Viewing cookies 

your knowledge. Using them, a record of what sites you visit, what you do at 
the sites, and other information you provide can be created. To view the cook- 

ies on a hard drive using Internet Explorer version 7.0, follow the steps in 
Figure 10-6. 
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There are two basic types of cookies: traditional and ad network. Most cook- 
ies can be displayed by your browser. 

¢ Traditional cookies provide information to a single site. When you first 
visit a site, a cookie is deposited with information that identifies you 
specifically (such as information you provided on a form). Any further 
pages you visit on the site will have access to the cookie and be able to 
read its contents. When you leave the site, the cookie is usually saved. 
When you revisit, the cookie is reactivated and the information accessed. 

Most cookies are intended to provide customized service. For example, 
when you revisit an electronic commerce site, you can be greeted by name, 
presented with customized advertising banners, and directed to Web pages 
promoting items you have previously purchased. 

e Ad network or adware cookies record your activities across different 
sites. Once deposited onto your hard drive, they can be activated and 
accessed from many of the Web sites that you visit. These cookies are 
deposited on your hard disk by organizations that compile and market the 
information. Two such organizations are DoubleClick and Avenue A. 

Most browsers are able to control many types of cookies. For example, Inter- 
net Explorer version 7.0 provides settings to selectively block cookies from being 
deposited onto a system’s hard disk. (See Figure 10-7.) 

The term spyware is used to describe a wide range of programs that are de- 
signed to secretly record and report an individual’s activities on the Internet. 
Ad network cookies are just one type of spyware. Two other types are Web 
bugs and computer monitoring software. 

¢ Web bugs are small images or HTML code hidden within an e-mail mes- 
sage. When a user opens an infected e-mail, information is sent back to the 
source of the bug. One of the most common Web bugs is used by 

Select Tools from the menu bar. Select the Privacy tab. 

Choose /nternet Options. Move the slide to desired 
level of protection. 

Click Apply; click OK. 
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Figure 10-7 Blocking cookies 



companies that sell active mailing lists to spammers. This bug is simply an sormpul20y, 
invisible graphic embedded into an e-mail message. When the e-mail is 
opened, a request is sent to display the graphic without the reader’s knowl- 
edge. The request is sent to a remote server that then knows that this 
e-mail address is active. Although this Web bug does no serious harm, oth- 

ers are more dangerous. To see how Web bugs can work, visit our Web site 
at www. computing2010.com and enter the keyword bugs. 

e Computer monitoring software is the most invasive and dangerous type 
of spyware. These programs record every activity and keystroke made on 

your computer system, including credit card numbers, bank account num- 
bers, and e-mail messages. Also known as keystroke loggers, computer 
monitoring software can be deposited onto your hard drive without your 

knowledge either from the Web or by someone installing the programs di- 
rectly onto your computer. The previously mentioned snoopware is a type 
of computer monitoring software used by businesses to monitor their em- 

ployees. Computer monitoring software also has been used by the FBI and 
the CIA to collect incriminating evidence on suspected terrorists and organ- 
ized crime members. These programs are also wicely used by private inves- 

tigators, criminals, and spouses. 

Unfortunately, it is more difficult to remove Web bugs and computer monitor- 
ing software than ad network cookies because they are more difficult to detect. 
There are over 90,000 active spyware programs, and chances are you have one 

or more of them on your computer. A recent study reported finding an average 
of 28 active spyware programs on microcomputers it had evaluated. 

A category of programs known as antispyware or spy removal programs, 
which are designed to detect and remove cookies, Web bugs, and monitoring 
software, has evolved to battle the threat. (See Figure 
10-8.) For a list of some of these programs, see Figure 
10-9. To learn more about protecting yourself from spy- 
ware, see Making IT Work for You: Spyware Removal on 

pages 280 and 281. 
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What can you do to protect your privacy while on the 

Web? Here are a few suggestions. 

Encrypt sensitive e-mail. Encrypt or code sensitive e-mail 

using special encryption programs. Top Threats 1a} 
wrth TR/Crypt.CFI.Gen 

Shield your identity. Use an anonymous remailer or special % Home % Business % Non-Profit Ga warncnnac F 

Web site that forwards your e-mail without disclosing your = i = . ws a euairas F 

identity. 
Pw 

Block cookies. Use your browser or a cookie-cutter apratboree pe o Sscunt Cantar 

Flash program to block unwanted cookies. (ae hada oie 

Check for Web bugs and computer monitoring soft- 

ware. Use spy removal programs to check for Web bugs and 

computer monitoring software. 

Notify providers. Instruct your service provider or 

whomever you use to link to the Internet not to sell your name 

or any other personal information. 

Be careful. Never disclose your telephone number, pass- 

words, or other private information to strangers. 

To see more tips, visit our Web site at www.computing2010.com 

and enter the keyword tips. 

Figure 10-9 Antispyware programs 
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SPYWARE REMOVAL 

Have you installed any free software from the Internet? Did you know seemingly 

harmless software might actually be spying on you, even sending personal informa- 

tion to advertisers or worse? Fortunately, spyware removal software is available to 

help keep your personal information private. 

Finding and Removing Spyware Once spyware removal software is installed on your system, you 

can scan your system for known spyware and remove it. Follow the steps below to find and remove 

spyware using Ad-Aware. 

@e Connect to 
www. lavasoft.com and Go. oo 

follow the on-screen 7. - — 
= x Ba Ad- ‘saan @tav emesis The Original a ap | 

instructions to download i — 

and install the Ad-Aware 

software. 
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Products Support Security Center Company 

@ Launch the Ad-Aware 

application. 

®@ Click the Scan Now button. 

Scan Results _ 

Famity REE 
@ Click the Scan button to 

j i + Scan Mode 1 © Tracking Cookie 3 aif 
begin scanning for spywa re. Sete de q ] @® Tracking cookie Browser. Internet Explorer. 3 B f : 

es ® Tracking cookie Browser: Internet Explorer... 3 5 

“ _ RATT A) @ Tracking cookie Browser: internet Explorer... 3 Ee 

@ Review the results of the iz Me Tracking cookie Browser. Internet Explorer. 3 ie 

: | ® Tracking cookie Browser. Internet Explorer. 3 et 

scan, and place a £  ®@ Tracking cookie Browser: internet Explorer 3 p 
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checkmark next to any Me es cookie Browser: internet Explorer... 3 & 
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detected items you would eae) rma 
like to remove. Summary of Scan 

Total items detected: 124 Files scanned: 162857 
Total scanning time: 00:17:18 Objects ignored; 

® Click the Remove button to 

remove the detected 

spyware from your system. 
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Automating Spyware Removal 10 protect your system from spyware, it is recommended that you 

run your spyware removal software automatically. If you purchase the Plus or Pro version of Ad- 

Aware, you can follow the steps below to set Ad-Aware to run automatically on a regular schedule. 

Click the Scan button. 

Click the Schedule j Schedule button | 
button. 

Choose how frequently pe — fone 
you would like your Schedule Task 
system scanned for 1 2 3 

Which task di often di 
spyware. Rar tidciomer iP west Gis oaks.) centtn achedeie 

the task? 

Click the Add button to @ smart Sean [Bkooam | [ 
add your selection to ——— O Fasean aaa sina ” 

the scheduler. | © Web update © Monthly eke) 

Ad-Aware will now run automatically on the days and times you selected. 

Staying Up to Date Now that your system is protected from spyware, you'll want to keep it that 

way. Spyware removal programs keep a profile of known spyware, which must be updated from 

time to time. Follow the steps below to update the spyware profile in Ad-Aware. 

@)-e Click the web Update button. 

Qe Click the Update button. 

Ad-Aware connects to the Internet and up- 

dates its spyware profile. The newest Ad- “re ") Web Update 

Aware reference file is installed automatically. - wi ij rae age from the latest spyware threats, it is important to have the 

You can now follow the steps in the “Finding a BRPRPRE ow incites mremental and automate Updates, end you can set s personalized schedule 
for Web Updates with the Scheduler feature in the Plus and Pro versions, 

and Removing Spyware” section to rid your 

system of the latest known spyware. 
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Gat our monthly newaletter delivered directly to your Inbox, packed with valuable industry newa, 

interesting facts and figures, and up-to-date news and information from Lavasoft Not to mantion 
special product offers. 

Check out Lavasoft News, 

The Web is continually changing, and some of the specifics presented in this Making IT Work for 

You may have changed. To learn about other ways to make information technology work for you, 

visit our Web site at www.computing2010.com and enter the keyword miw. 
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e207, MAJOR LAWS ON PRIVACY 
Some federal laws governing privacy matters have been created. For example, the 
Gramm-Leach-Bliley Act protects personal financial information. To learn more 
about existing privacy laws, visit our Web site at www.computing2010.com and 
enter the keyword law. 

Most of the information collected by private organizations, however, is not 
covered by existing laws. As a result, privacy remains primarily an ethical issue. 
Increasingly, more and more individuals have become concerned about control- 
ling who has the right to personal information and how that information is used. 

yp? 

e are all concerned with having a safe and secure environment to live in. We 

Ware careful to lock our car doors and our homes. We are careful about 
where we walk at night and whom we talk to. This is personal security. What 
about computer security? What if someone gains unauthorized access to our 
computer or other computers that contain information about us? What if some- 
one steals our computer or other computers that contain information about us? 
What are the major threats to computer security, and how can we be protected? 

COMPUTER CRIMINALS 
A computer crime is an illegal action in which the perpetrator uses special 
knowledge of computer technology. Typically, computer criminals are either em- 
ployees, outside users, hackers, crackers, organized crime members, or terrorists. 

¢ Employees: The largest category of computer criminals consists of those with 
the easiest access to computers—namely, employees. Sometimes the employee 
is simply trying to steal something from the employer—equipment, software, 
electronic funds, proprietary information, or computer time. Sometimes the 
employee is acting out of resentment and is trying to get back at the company. 

¢ Outside users: Not only employees but also some suppliers or clients may 
have access to a company’s computer system. Examples are bank customers 
who use an automated teller machine. Like employees, these authorized 
users may be able to obtain confidential passwords or find other ways of 
committing computer crimes. 

¢ Hackers and crackers: Some people think of these two groups as being the 
same, but they are not. Hackers are people who create or improve pro- 
grams and share those programs with fellow hackers. Typically, they are not 
criminals. Crackers, on the other hand, create and share programs designed 
to gain unauthorized access to computer systems. Their motives are mali- 

cious and can be very destructive and costly. Typically, they are criminals. 

¢ Organized crime: Members of organized crime groups have discovered 
that they can use computers just as people in legitimate businesses do, but 
for illegal purposes. For example, computers are useful for keeping track 
of stolen goods or illegal gambling debts. In addition, counterfeiters and 
forgers use microcomputers and printers to produce sophisticated-looking 
documents such as checks and driver's licenses. 



* Terrorists: Knowledgeable terrorist groups and hostile governments could 
potentially crash satellites and wage economic warfare by disrupting navigation 
and communication systems. The Department of Defense reports that its com- 
puter systems are probed approximately 250,000 times a year by unknown 
sources. 

COMPUTER CRIME 
The FBI estimates that businesses lose trillions of dollars a year from computer 
crimes. The number of these crimes has tripled in the past two years. Computer 
crime can take various forms including the creation of malicious programs, de- 
nial of service attacks, Internet scams, theft, and data manipulation. 

Malicious Programs 
Hackers and crackers are notorious for creating and distributing malicious pro- 

grams. These programs are called malware, which is short for malicious soft- 
ware. They are specifically designed to damage or disrupt a computer system. 
The three most common types of malware are viruses, worms, and Trojan horses. 

e Viruses are programs that migrate through net- 
works and operating systems, and most attach 
themselves to different programs and databases. 
While some viruses are relatively harmless, many 
can be quite destructive. Once activated, these de- 

structive viruses can alter and/or delete files. 
Some delete all files on the hard disk and can RG (wen) oe 

damage system components. Creating and know-_ | 

ingly spreading a virus is a very serious crime and 
a federal offense punishable under the Computer | ese! eran x ae 
Fraud and Abuse Act. an ioe recent soma co 

ESET : 
Virus radar on-line 

Mais Theeats Archive Virus descriotions Info 

GB More information... 

| Total stopped to date: 49133977 

Unfortunately, new computer viruses are ap- | heen ae 
. 5 ih Most active date: 2004-0419 

pearing all the time. The best way to stay current | = peewee oss 
is through services that keep track of viruses ona | FESR ECR oi) AGLI letememe Gaze 
daily basis. For example, the Virus Radar On-line 
project tracks the most serious virus threats. See 
Figure 10-10. ane 

° Worms are a special type of virus that does not at- Lesion 
tach itself to programs and databases. Rather it 
fills a computer system with self-replicating information, clogging the system Figure 10-10 Tracking viruses 
so that its operations are slowed or stopped. A recent worm traveled across 
the world within hours, stopping tens of thousands of computers along its 
way. Internet worms also can be carriers of more traditional viruses. Once 
the traditional virus has been deposited by a worm onto an unsuspecting 
computer system, the virus will either activate immediately or lie dormant 
until some future time. 

‘This page contiins analysis of e-tnad virut 
i 

Viruses and worms typically find their way into microcomputers through 
e-mail attachments and programs downloaded from the Internet. Because 
viruses can be so damaging, computer users are advised to never open an e-mail 
attachment from an unknown source and to exercise great care in accepting 

new programs and data from any source. 
As we discussed in Chapter 5, antivirus programs alert users when certain ow you 

kinds of viruses and worms enter their system. Some of the most widely used as 
are Dr. Solomon’s Anti-Virus, McAfee VirusScan, eSafe, and Norton AntiVirus. by 
Unfortunately, new viruses are being developed all the time, and not all viruses 8 
can be detected. (See Making IT Work for You: Virus Protection and Internet 
Security on pages 280 and 281 in Chapter 5.) 

—<, 
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¢ Trojan horses are programs that come into a computer system disguised 

as something else. Trojan horses are not viruses. Like worms, however, 
they can be carriers of viruses. The most common types of Trojan horses 
appear as free computer games and free screen saver programs that can be 
downloaded from the Internet. Once the Trojan horse is downloaded onto 
a computer system, the viruses are deposited and ready to activate. One of 
the most dangerous types of Trojan horse claims to provide free antivirus 

programs. They begin by locating and disabling any existing virus protec- 

tion programs before depositing a virus. 

Denial of Service 
A denial of service (DoS) attack attempts to slow down or stop a computer 
system or network by flooding a computer or network with requests for infor- 
mation and data. The targets of these attacks are usually Internet service 
providers (ISP) and specific Web sites. Once under attack, the servers at the 

ISP or the Web site become overwhelmed with these requests for service and 
are unable to respond to legitimate users. As a result, the ISP or Web site is 
effectively shut down. 

Internet Scams 
A scam is a fraudulent or deceptive act or operation designed to trick individuals 
into providing personal information or spending their time and money for little 
or no return. An Internet scam is simply a scam using the Internet. Internet 

scams are becoming a serious problem and have created financial and legal prob- 
, lems for thousands of people. 

Bf | 2Xc53 Are you concerned about catching a virus? Here are a few suggestions that might | Almost all of the scams are 
help: initiated by a mass mailing to 

unsuspecting individuals. 
A technique often employed 

by scammers is phishing 

@ Use an antivirus program. Install antivirus programs on all computer systems you use 

and run them frequently. 

Check disks. Before using any floppy or CD, check for viruses. (pronounced “fishing”). 

Check all downloads. Check all files downloaded from the Internet. | Phishing attempts to trick In- 

Update your antivirus program. New viruses are being developed daily, andthe virus | ternet users into thinking a 
programs are continually being revised. Update your antivirus program frequently. i fake but official-looking Web 

To see more tips, visit our Web site at www.computing2010.com and enter the keyword fips. 

Description 

Individual(s) pose as ISPs, bank representatives, or government 

agencies requesting personal information. Once obtained, criminal(s) 

assume a person’s identity for a variety of financial transactions. 

Identity theft 

_ Chain letter Classic chain letter instructing recipient to send a nominal amount 

| of money to each of five people on a list. The recipient removes 

the first name on the list, adds his or her name at the bottom and 

mails the chain letter to five friends. This is also known as a 

pyramid scheme. Almost all chain letters are fraudulent and illegal. 

| Auction fraud Merchandise is selected and payment is sent. Merchandise is 

i never delivered. 

i Vacation prize “Free” vacation has been awarded. Upon arrival at vacation 

destination, the accommodations are dreadful but can be 

upgraded for a fee. 

Advance fee loans Guaranteed low-rate loans available to almost anyone. 

After applicant provides personal loan-related information, 

Figure 10-11 Common Internet the loan is granted subject to payment of an “insurance fee.” 
scams eee EO 
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site or e-mail is legitimate. Phishing has grown in sophistication, replicating en- 
tire Web sites like PayPal to try to lure users into divulging their financial infor- 
mation. 

See Figure 10-11 for a list of common types of Internet scams. 

Theft 
Theft can take many forms—of hardware, of software, of data, of computer 

time. Thieves steal equipment and programs, of course, but there are also 
white-collar crimes. These crimes include the theft of data in the form of con- 
fidential information such as preferred-client lists. Another common crime is 
the use (theft) of a company’s computer time by an employee to run another 
business. 

Unauthorized copying of programs for personal gain is a form of theft 
. called software piracy. According to the Digital Millennium Copyright Act, 

it is legal for a program owner to make only his or her own backup copies of 
that program. It’s important to note that none of these copies may be legally 
resold or given away. This may come as a surprise to those who copy software 
from a friend, but that’s the law. It is also illegal to ee one copyright-protected 
music and videos from the Internet. 

Pirated software accounts for over 40 percent of mereiate used in the United 
States. The incidence of pirated software is even higher overseas in such coun- 
tries as Italy (82 percent) and Thailand (92 percent). Penalties for violating this 

law are up to $250,000 in fines and five years in prison. 

Data Manipulation 
Finding entry into someone’s computer network and leaving a prankster’s mes- 
sage may seem like fun, which is why hackers do it. It is still against the law. 
Moreover, even if the manipulation seems harmless, it may cause a great deal 
of anxiety and wasted time among network users. 

The Computer Fraud and Abuse Act makes it a crime for unauthorized 
persons even to view—let alone copy or damage—data using any computer 
across state lines. It also prohibits unauthorized use of any government com- 
puter or a computer used by any federally insured financial institution. Of- 
fenders can be sentenced to up to 20 years in prison and fined up to $100,000. 

For a summary of computer crimes, see Figure 10-12. 

OTHER HAZARDS 
There are plenty of other hazards to computer systems and data besides crim- 
inals. They include the following: 

e Natural hazards: Natural forces include fires, floods, wind, hurricanes, 

tornadoes, and earthquakes. Even home computer users should store 
backup disks of programs and data in safe locations in case of fire or 
storm damage. 

Computer Crime Description 
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¢ Civil strife and terrorism: Wars, riots, and terrorist 
activities are real risks in all parts of the world. Even 

people in developed countries must be mindful of 
these acts. 

¢ Technological failures: Hardware and software 
don't always do what they are supposed to do. For 
instance, too little electricity, caused by a brownout 

or blackout, may cause the loss of data in primary 
storage. Too much electricity, as when lightning or 
some other electrical disturbance affects a power 
line, may cause a voltage surge, or spike. This 
excess of electricity may destroy chips or other 

‘, electronic components of a computer. 
| Microcomputer users should use a surge protec- 

tor, a device that separates the computer from the 
power source of the wall outlet. When a voltage surge 

i i 4 occurs, it activates a circuit breaker in the surge pro- 
tector, protecting the computer system. 

ee Another technological catastrophe occurs when a 
—— hard-disk drive suddenly crashes, or fails (as dis- 

Figure 10-13 Crashes can result cussed in Chapter 8), perhaps because it has been 

in lost data bumped inadvertently. If the user has forgotten to 
make backup copies of data on the hard disk, data 
may be lost. (See Figure 10-13.) 

| 
| 

e Human errors: Human mistakes are inevitable. Data-entry errors are 

probably the most commonplace and, as we have discussed, can lead to 
mistaken identity. Programmer errors also occur frequently. Some mis- 

takes may result from faulty design, as when a software manufacturer 
makes a deletion command closely resembling another command. Some 
errors may be the result of sloppy procedures. One such example occurs 
when office workers save important documents under file names that are 
not descriptive and not recognizable by others. 

CONCEPT CHECK 

MEASURES TO PROTECT COMPUTER SECURITY 

Security is concerned with protecting information, hardware, and software 
from unauthorized use as well as from damage from intrusions, sabotage, and 

natural disasters. Considering the numerous ways in which computer systems 
and data can be compromised, we can see why security is a growing field. 
Some of the principal measures to protect computer security are encrypting 

messages restricting access, anticipating disasters, and backing up data. 

Encrypting Messages 
Whenever information is sent over a network, the possibility of unautho- 
rized access exists. The longer the distance the message has to travel, the 



higher the security risk is. For example, an e-mail mes- 
sage on a LAN meets a limited number of users oper- 
ating in controlled environments such as offices. An 
e-mail message traveling across the country on the 
Internet affords greater opportunities for the message 
to be intercepted. 

Businesses have been encrypting, or coding, mes- 
sages for years. They have become so good at it that 
some law enforcement agencies are unable to wiretap 
messages from suspected criminals. Some federal agen- 
cies have suggested that a standard encryption proce- 
dure be used so that law enforcement agencies can 
monitor suspected criminal communications. Individu- 
als also are using encryption programs to safeguard 
their private communications. One of the most widely 
used personal encryption programs is Pretty Good Pri- 
vacy. (See Figure 10-14.) 

Restricting Access 

Go Message Tools 

WIS 
Write AddressBocok . Reply Reply All Forward 

---— BEGIN PGP MESSAGE 
Version: GnuPG v1.4.2 (MingW32) 

dqQKA/0VZ3rXmkk7nUNrgSxU7JBIBui7n+lCLeqHRSdhZY91BRseQPbSe 1 R3h0F 
mQGiBEMJXBIRBADLueMjbIMoP7JSeUF2ZF MT NoHw/TEdae6X 1 09PgF sbMA2ivqvT 
Pq+zwKINgiCEKFFtloDyNq/o8JsapBi0 V QtidQwqR2WK41XVinl JCV5XxBwFHj 
kAI5S/VcTkYoaOGkMzU 13CaHnBZwF gingia3fh Wt WpRV tjaz7K Peg WuQCg'935 
RVcWsHkHeyuFhV 8n1l0C+epUD0YE9eE yZzqd/Lr3 HyFEMC2SleNSonJR60b3AW 

DBGZS8EBbLVbISDxD/49 1 wiAdg9dRIV OUjBAT+zmcegOAonK Cz+cm3 oF fuBfY¥ cdja 

hQ7rUwyyfs 1 gOO6RHNTzaF d5+jQom7yl+elzyIK7WtCkYOeCSpITLwnKoyKvey 
Car3ip+mNRWHGS wnea6W 4xjbjbJVKHXPy2ucbZqgF NdiUDS4UYFFP+ElrCuubnE 
ywOXIJOOSYSd8NQbcbNT YF2t3APgUuFrV e2F y3jTGj-kZkyPrQhQ3iZXIXbOxum 

bWFulDxjd200cmVhbEBSY Whvby5jb20 HQBXBBARAgAXBQIDCV wSBwsJCAcDAgoC 
GQEF GwMAAAAACgkQPjQzDkI4 FilvQQCfoNbeSI7TKSCIBRsRLOrWbUKbHP4cAoLGs 
MXaciSufNk3TidA Pal NgOwWNuQQNBEMIXBIQEADSGKB+W gZhekOQidwFbleG7GHs 
ZUUEDtjgo3nGydx6C6zkP+NGIL YwSIPXfAIW SIC 1F eUpmamifB3TT/+ObxZYgTphl 
uNgN7bBdq7 YXHFHYUMoiV OMpvpXoVis4eF wL2bMT dXjqkbM+84X6CqdF GHjhKIP 
OYOEqHm274-nQ0Yixswdd1 ckOErixPDojhNnl06SE2H22+sIDhM9pj3 yHxSsHId 
OHX79sF zxIMRJitD YMPj6N Y K ao] gunqa6zZQHAF MBoHzW q6MSHvoPKs4fdIRP 
yWMX86RA6dfSd7ZCLQI2wSbLak 6dflgiCo1+Le3kXXnl 1JJPmuiO/CqnS3 wySkIX 

Figure 10-14 Encrypted e-mail 

Security experts are constantly devising ways to protect computer systems 

from access by unauthorized persons. Sometimes security is a matter of put- 
ting guards on company computer rooms and checking the identification of 
everyone admitted. Other times it is using biometric scanning devices such as 
fingerprint and iris (eye) scanners. (See Figure 10-15.) 

Oftentimes it is a matter of being careful about assigning passwords to 
people and of changing the passwords when people leave a company. Pass- 
words are secret words or phrases (including numbers) that must be keyed 
into a computer system to gain access. In some dial-back computer sys- 
tems, the user telephones the computer, punches in the correct password, 
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lris scanner 

Fingerprint scanner 

Figure 10-15 Biometric scanning 
devices 



and then hangs up. If the password is verified by the computer system, it 
then calls the user back at a certain preauthorized telephone number. For 
many applications on the Web, users assign their own passwords. 

As mentioned in previous chapters, most major corporations today use 

special hardware and software called firewalls to control access to their in- 
ternal computer networks. Firewalls act as a security buffer between the 
corporation's private network and all external networks, including the Inter- 
net. All electronic communications coming into and leaving the corporation 
must be evaluated by the firewall. Security is maintained by denying access 
to unauthorized communications. To learn how to use Windows Vista’s built- 
in firewall, visit our Web site at www.computing2010.com and enter the key- 
word firewall. 

Anticipating Disasters 
Companies (and even individuals) should prepare themselves for disasters. 

ima thc Web Physical security is concerned with protecting hardware from possible human 
fabed oi hete hates sis and natural disasters. Data security is concerned with protecting software and 
| data from unauthorized tampering or damage. Most large organizations have a 

os disaster recovery plan describing ways to continue operating until normal 
computer operations can be restored. 

Backing Up Data 
Equipment can always be replaced. A company’s data, however, may be irre- 
placeable. Most companies have ways of trying to keep software and data from 
being tampered with in the first place. They include careful screening of job 
applicants, guarding of passwords, and auditing of data and programs from 
time to time. An essential procedure, however, is to make frequent backups of 
data and to store them in safe remote locations. 

See Figure 10-16 for a summary of the different measures to protect com- 
puter security. 

CONCEPT CHECK 

| Measure Description 

Figure 10-16 Measures to protect 

computer security 



What can you do to protect the security of your microcomputer system? 

Here are a few suggestions. 

Avoid viruses, spyware, and spam: Install, use, and periodically update virus protec- 

tion, antispyware, and antispam programs. All incoming files should be checked for viruses 

before they are executed or saved. 

Avoid attachments: Never run an e-mail attachment with an .exe extension unless you 

are sure of its source. 

Update software: Occasionally programs (especially operating systems) have security 

weaknesses. Software manufacturers often provide corrective code to eliminate the secu- 

rity holes. This code is often referred to as a patch. 

Guard the computer: If you are concerned that your computer may be stolen, put a cable 

lock on it. If you subscribe or belong to an online information service, do not leave pass- 

words nearby in a place accessible to others. Etch your driver’s license number into your 

equipment. That way it can be identified in the event it is recovered after theft. 

To see more tips, visit our Web site at www.computing2010.com and enter the keyword tips. 
4 

(Ola have become a common business tool because they increase 
productivity. Unfortunately, there are certain ways in which computers 

may actually make people less productive. Many of those affected are in po- 
sitions that involve intensive data entry, such as clerks and word processor 
operators. However, anyone whose job involves heavy use of the computer 
may be affected. As a result, there has been great interest in a field known as 
ergonomics. 

Ergonomics (pronounced “er-guh-nom-ix”) is defined as the study of hu- 
man factors related to things people use. It is concerned with fitting the job to 
the worker rather than forcing the worker to contort to fit the job. As computer 
use has increased, so has interest in ergonomics. People are devising ways that 
computers can be designed and used to increase productivity and avoid health 
risks. 

PHYSICAL HEALTH 
Sitting in front of a screen in awkward positions for long periods may lead 
to physical problems such as eyestrain, headaches, and back pain. Com- 
puter users can alleviate these problems by taking frequent rest breaks 
and by using well-designed computer furniture. Some recommendations 
by ergonomics experts for the ideal microcomputer setup are illustrated in 

Figure 10-17. 

The physical health matters related to computers that have received the 

most attention recently are the following: 

e Eyestrain and headache: Our eyes were made for most efficient seeing at 
a distance. However, monitors require using the eyes at closer range for a 
long time, which can create eyestrain, headaches, and double vision. 

To make the computer easier on the eyes, take a 15-minute break every 
hour or two. Avoid computer screens that flicker. Keep computer screens 
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‘the t business standard. To learn es 
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Computer-related eyestrain is a 
painful and increasingly common 

| problem. To learn more about 

: organizations devoted to helping 

those with this condition, visit our 

Web site at www.computing2010. 
com and enter the keyword 
eyestrain. 
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Footrest, if needed 

away from windows and other sources of bright light to minimize reflected 
glare on the screen. Special antiglare screen coatings and glare shields are 

also available. Make sure the screen is three to four times brighter 
than room light. Keep everything you're focusing on at about the 
same distance. For example, the computer screen, keyboard, and a 

document holder containing your work might be positioned about 20 
inches away. Clean the screen of dust from time to time. 

® Back and neck pain: Many people work at monitors and key- 
boards that are in improper positions. The result can be pains in 
the back and neck. (See Figure 10-18.) To avoid such problems, 

make sure equipment is adjustable. You should be able to adjust 
your chair for height and angle, and the chair should have good 
back support. The table on which the monitor stands also should 
be adjustable, and the monitor itself should be of the tilt-and-swivel 

kind. The monitor should be at eye level or slightly below eye level. 
Use a footrest, if necessary, to reduce leg fatigue. 

° Repetitive strain injury: Data-entry operators may make as many 

as 23,000 keystrokes a day. Some of these workers and other heavy 
keyboard users have fallen victim to a disorder known as repetitive 
strain injury. 

Repetitive strain injury (RSI)—also called repetitive motion 
injury and cumulative trauma disorder—is the name given to a 
number of injuries. These result from fast, repetitive work that can 
cause neck, wrist, hand, and arm pain. RSI is by far the greatest 
cause of workplace illnesses in private industry. It accounts for bil- 

Figure 10-18 Back and neck pain lions of dollars in compensation claims and lost productivity every 

year. Some RSI sufferers are slaughterhouse, textile, and automobile work- 
ers, who have long been susceptible to the disorder. One particular type of 
RSI, carpal tunnel syndrome, found among heavy computer users, con- 
sists of damage to nerves and tendons in the hands. (See Figure 10-19.) 
Some victims report the pain is so intense that they cannot open doors or 
shake hands and that they require corrective surgery. 



Ergonomically correct keyboards have 
recently been developed to help prevent 
injury from heavy computer use. (See 
Figure 10-20.) In addition to using er- 
gonomic keyboards, you should take fre- 
quent short rest breaks and gently 
massage your hands. 

MENTAL HEALTH 

Computer technology offers many ways 
of improving productivity, but it also cre- 
ates some irritants that may be counter- 
productive. 

Figure 10-20 Ergonomic keyboard 

« Noise: Computing can be quite noisy. 

Voice input and output can be distract- 
ing for co-workers. Working next to 
some types of printers can leave one FIguretiO=19/aCarpal tarine! 
with ringing ears. Also, users may de- syndrome 
velop headaches and tension from con- 
tinual exposure to the high-frequency, barely audible squeal produced by 
cooling fans and vibrating parts inside the system unit. 

Head-mounted microphones and earphones greatly reduce the effect 
of voice input and output. Acoustical tile and sound-muffling covers are 
available for reducing the noise from co-workers and impact printers. 
Tightening loose system unit components will reduce high-frequency 

noise. 

e Electronic monitoring: Research shows that workers whose perfor- 
mance is monitored electronically suffer more health problems than do 
those watched by human supervisors. For instance, a computer may mon- 
itor the number of keystrokes a data-entry clerk completes in a day. It 
might tally the time a customer-service person takes to handle a call. The 
company might then decide to shorten the time allowed and to continue 
electronic monitoring to ensure compliance. By so doing, it may force a 
pace leading to physical problems, such as RSI, and mental health diffi- 
culties. One study found that electronically monitored employees re- 
ported more tension, extreme anxiety, depression, anger, and severe 
fatigue than those who were not electronically monitored. 

Recently it has been shown that electronic monitoring actually is 
not necessary. For instance, both Federal Express and Bell Canada 
replaced electronic monitoring with occasional monitoring by human 
managers, and they found that employee productivity stayed up and 
even increased. 

A new word—technostress—has been proposed to describe the stress associ- 
ated with computer use that is harmful to people. Technostress is the tension 
that arises when we have to adapt unnaturally to computers rather than hav- 
ing computers adapt to us. 

DESIGN 
Electronic products from microcomputers to microwave ovens to VCRs of- 
fer the promise of more efficiency and speed. Often, however, the products 
are so overloaded with features that users cannot figure them out. Because 
a microprocessor chip handles not just one operation but several, some 
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edge) e) (=144] Remedy 

Eyestrain and headache Take frequent breaks, avoid screen glare, place object at 

i fixed focal distance 

Back and neck pain Use adjustable equipment ‘ a 

Repetitive strain injury Use ergonomically correct keyboards, take frequent breaks 

_ Noise Use head-mounted microphones and earphones, install 

i acoustical tile and sound-muffling covers, tighten system 

} unit components 

i Stress from excessive Remove electronic monitoring 
Figure 10-21 Summary of } 
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manufacturers feel obliged to pile on the bells and whistles. Thus, many 
home and office products, while being fancy technology platforms, are dif- 
ficult for humans to use. 

A recent trend among manufacturers is to deliberately strip down the features 
offered, rather than to constantly do all that is possible. In appliances, this re- 
straint is shown among certain types of high-end audio equipment, which comes 
with fewer buttons and lights. In computers, there are similar trends. Surveys 
show that consumers want plug-and-play equipment—machines that they can 
simply turn on and with which they can quickly start working. Thus, computers 
are being made easier to use, with more menus, windows, icons, and pictures. 

For a summary of ergonomic concerns, see Figure 10-21. 

we What is ergonomics and why is it important? 

p> Discuss some of the most significant physical concerns created by frequent 

computer use and how they can be avoided. 

p> Discuss some of the most significant mental concerns created by frequent com- 

puter use and how they can be avoided. 
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ENVIRONMENTAL PROTECTION 
hat do you suppose uses the greatest amount of electricity in the work- 
place? Microcomputers do. They account for 5 percent of the electricity 

used. Increased power production translates to increased air pollution, deple- 
tion of nonrenewable resources, and other environmental hazards. 

The Environmental Protection Agency (EPA) has created the Energy Star 
program to discourage waste in the microcomputer industry. Along with 
over 50 manufacturers, the EPA has established a goal of reducing power re- 
quirements for system units, monitors, and printers. The industry has re- 
sponded with the concept of the Green PC. (See Figure 10-22.) 

THE GREEN PC 

The basic elements of the Green PC are 

e System unit: Using existing technology from portable computers, the sys- 
tem unit (1) uses an energy-saving microprocessor that requires a minimal 

amount of power, (2) employs microprocessor and hard-disk drives that 
shift to an energy-saving or sleep mode when not in operation, (3) replaces 
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Figure 10-22 The Green PC 

the conventional power supply unit with an adapter that requires less elec- 

tricity, and (4) eliminates the cooling fan. 

¢ Display: Displays have been made more energy efficient by using (1) flat 
panels that require less energy than the traditional monitors, (2) special 
power-down monitors that automatically reduce power consumption when 
not in use, and (3) screen-saver software that clears the display whenever it 
is not in use. 

e Manufacturing: Computer manufacturers such as Intel, Apple, Compaq, and 
others are using fewer harmful chemicals in production. Particular attention 
is given to chlorofluorocarbons (CFCs) in solvents and cleaning agents. 
(CFCs can travel into the atmosphere and are suspected by some in the scien- 

tific community of depleting the earth’s ozone layer.) Toxic nickel and other 
heavy metals are being eliminated or reduced in the manufacturing processes. 

Of course, not all of these technologies and manufacturing processes are 
used for all microcomputers. But more and more of them are. 

PERSONAL RESPONSIBILITY 
Some of the things that you, as a computer user, can do to help protect the en- 

vironment are the following: 

e¢ Conserve: The EPA estimates that 30 to 40 percent of 
computer users leave their machines running days, 
nights, and weekends. When finished working for the 
day, turn off all computers and other energy-consum- 
ing devices. The EPA also estimates that 80 percent 
of the time a monitor is on, no one is looking at it. 
Use screen-saver programs that blank the computer 
screen after three to five minutes of inactivity. 

e Recycle: U.S. businesses use an enormous amount of 
paper each year—a pile 48,900 miles high. Much of 
that, as well as the paper we throw out at home, can 
be recycled. Other recyclable items include computer 
boxes, packaging material, printer cartridges, and 
floppy disks. Last year over 24 million computers were 
thrown away. (See Figure 10-23.) Only 14 percent Le. 
were recycled. Recycle discarded computers by con- Figure 10-23 Discarded computer 
tacting any one of the groups listed in Figure 10-24. components 

Privacy and Security 
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Organization Web Site 

| Computers for Schools www.pcsforschools.org ay 

| National Cristina Foundation ; _www.cristina.org 

Retire-IT ' www.retire-it.com *, 

Figure 10-24 Computer recycling Share Technology www.sharetechnology.org 
groups aa Sodecmensevectbcacemenmeet 

e Educate: Be aware of and learn more about ecological dangers of all 
types. Make your concerns known to manufacturers and retail agencies. 

Support ecologically sound products. 

> What is the Energy Star program? 

|p What is a Green PC? What are the basic elements of the Green PC? 

p What actions can you take to help protect the environment? 
Pe RFID A IE AERC OED PCB ES SEERA SSE AUD EEE CD SOEUR PERSE ET SEE COLELLO IEE LE LEP LEER HELIN SLED OES EEN HILLEL LOE ESSE SALE 

. Careers in IT } 

Cryptography is the science of disguising and revealing 

encrypted information; in terms of information technol- 

ogy, cryptography usually refers to keeping any inter- 

cepted information private. For example, such 

information may be financial data, like banking and 

credit card information used in online shopping, or pri- 

vate e-mail and correspondence. Cryptographers design 

systems, break systems, and do research on encryption. 

(See Figure 10-25.) Responsibilities typically do not in- 

clude building and maintaining the computer networks 

that use cryptography; these are the duties of security 

engineers and network administrators. In general, cryp- 

tographers are mathematicians who specialize in making 

and breaking codes. 

Many cryptographers work as consultants or professors 

of cryptography, yet there are full-time positions available 

at some large corporations or for the government. A PhD 

in cryptography is usually an essential prerequisite for a 

position as a cryptographer. However, all cryptographers 

must have broad experience in both mathematics and 

computer science or information systems. 

Cryptographers can expect to earn an annual salary of 

$60,000 to over $100,000. Opportunities for advancement 

typically depend on experience; the most competitive field 

will be research positions in the military and at universities. 

Those with experience in computer science and informa- 
tion technology should be among the most employable 

mathematicians and increasingly in demand. To learn more 

about becoming a cryptographer, visit us at www.comput- 

ing2010.com and enter the keyword careers. 
Figure 10-25 Cryptographer 
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A Webcam on Every Corner 

Wireless Internet connections are becoming widely 

available in public places. At the same time, digital 

video and still camera technology is becoming more 

sophisticated and cheaper. As a result, images of pub- 

lic places are more accessible than ever before. Mobile 

phones are now equipped with cameras and Internet 

connectivity, and such devices are likely to improve in 

quality and speed in the future. 

In 2007, Google ‘launched Google Street View, a 

Web site that collected digital photographs from a car 

that drove around the streets of major cities and asso- 

ciated them with physical addresses. Since that time, 

many more cities have been added. This allowed users 

to take “virtual site-seeing tours” from the comfort of 

their homes. A person could explore the streets of 
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A Look to the Future 
Manhattan or San Francisco, for example, or catch a 

glimpse of a destination before booking a hotel. How- 

ever, this service stirred controversy when some of the 

images captured inadvertently showed people in 

embarrassing situations or engaged in illegal activities. 

The United States Department of Defense even banned 

this service from displaying images of military bases. 

In the future, you might be able to see live video 

of a vacation spot, or even check in on your house 

while you are traveling. Public webcams continue to 

grow in popularity, and new technology will enhance 

the images produced so very fine details can be ob- 

_ served. However, others might be able to observe your 

activities with a simple Web search. What do you 

think about public webcams? Can you think of some 

benefits of seeing the world live on your computer? 

What concerns do you have about your privacy? 
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Computer ethics are guidelines for moral com- 
puter use. Four computer ethics issues are pri- 

vacy, accuracy, property, and access. 

Large Databases 
Large organizations are constantly compiling in- 
formation about us. Reverse directories list tele- 
phone numbers followed by subscriber names. 
Information resellers (information brokers) 

collect and sell personal data. Electronic pro- 
files are compiled from databases to provide 
highly detailed and personalized descriptions of 

individuals. 
Identity theft is the illegal assumption of 

someone's identity for the purposes of economic 

gain. Mistaken identity occurs when an elec- 
tronic profile of one person is switched with an- 
other. The Freedom of Information Act entitles 
individuals access to governmental records relat- 
ing to them. 

Private Networks 
Many organizations monitor employee e-mail 
and computer files using special software called 
snoopware. 

The Internet and the Web 
Many people believe that, while using the Web, 
as long as they are selective about disclosing 
their name and other personal information, little 

can be done to invade their privacy. This is called 
the illusion of anonymity. 

PRIVACY 
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History files record locations of sites visited by a 
computer system. Cookies store and track infor- 
mation for Web sites. Two basic types are tradi- 
tional cookies and ad network cookies (adware 

cookies). 

The term spyware describes a wide range of 
programs designed to secretly record and report 
an individual’s activities on the Internet. Ad net- 
work cookies are one type of spyware. Another 
type—computer monitoring (keystroke log- 
gers)—watches what you do, while Web bugs 
provide information back to spammers about ac- 
tivity on your e-mail account. Antispyware (spy 
removal programs) detects Web bugs and mon- 
itoring software. 

Program Web Site 

Major Laws on Privacy 
There are numerous federal laws governing pri- 
vacy matters. The Gramm-Leach-Bliley Act pro- 
tects personal financial information. Privacy 
remains primarily an ethical issue. 



To be a competent end user, you need to be aware of the potential impact of technology on 
people. You need to be sensitive to and knowledgeable about personal privacy, organizational 
security, ergonomics, and the environmental impact of technology. 

Computer Criminals 
Computer criminals include employees, outside 
users, hackers and crackers, organized crime, 

and terrorists. 

e Hackers—create or improve programs and 
share those programs with fellow hackers. 
Typically are not criminals. 

e Crackers—share programs designed to gain 
unauthorized access to computer systems. 
Typically are criminals. 

Computer Crime 
Computer crime is an illegal action involving 
special knowledge of computer technology. 

e Malicious programs, or malware, include 

viruses (the Computer Fraud and Abuse Act 
makes spreading a virus a federal offense), 

worms (self-replicate across a network), and 

Trojan horses (enter a computer system 
disguised as something else). Antivirus pro- 
grams alert users when certain viruses and 
worms enter their systems. 

¢ Denial of service attack (DoS) is an attempt 
to shut down or stop a computer system or 
network. It floods a computer or network 
with requests for information and data. 
Servers under attack are unable to respond 
to legitimate users. 

Privacy and Security 
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e Scams are fraudulent or deceptive acts or 
operations designed to trick individuals into 
spending their time and money with little or 
no return. Common Internet scams include 
identity theft, chain letters, auction fraud, 

vacation prizes, and advance fee loans. These 
are frequently coupled with phishing Web 
sites or e-mails. 

¢ Theft takes many forms including stealing 
hardware, software, data, and computer time. 

Unauthorized copying of programs is called 
software piracy and is protected by the Digi- 
tal Millennium Copyright Act. 

e Data manipulation involves changing data 
or leaving prank messages. The Computer 
Fraud and Abuse Act helps protect against 

data manipulation. 

e Other hazards include natural disasters, civil 

strife, terrorism, technological failures (surge 

protectors protect against voltage surges or 

spikes), and human error. 

Measures to Protect Computer Security 
Security is concerned with keeping hardware, 
software, data, and programs safe from unautho- 

rized personnel and unforeseen events. Some 

measures are encrypting; restricting access by 

using biometric scanning devices, passwords, 

and firewalls; anticipating disasters (physical 
and data security, disaster recovery plans); 
and backing up data. 



ERGONOMICS ENVIRONMENTAL PROTECTION 

Ergonomics is the study of human factors re- 
lated to things people use, including computers. 

Physical Health 
Physical health problems and their solutions 
include 

e Eyestrain and headache—take frequent 
breaks; avoid glare on the monitor. 

e¢ Back and neck pains—use adjustable chairs, 
tables, monitor stands, footrests. 

e Repetitive strain injury (RSI, repetitive 

motion injury, cumulative trama disorder) 
includes carpal tunnel syndrome—take fre- 
quent breaks; use good posture; adopt 
healthy lifestyle; use ergonomic keyboards. 

Mental Health 
Counterproductive mental irritations include 

e Noise from clattering printers and high- 
frequency squeals from computers. 

¢ Stress from electronic monitoring. 

Unnatural adaptation to computers can cause 

technostress. 

Design 
Computers are being designed for easier and 

healthier use. There is a trend toward simplifying 
features offered on new models. 

The EPA has established the Energy Star pro- 
gram to promote energy-efficient computer use. 
The computer industry has responded with the 
concept of the Green PC. 

The Green PC 
The basic elements of the Green PC include 

e System units with energy-saving processors, 

sleep-mode capability, efficient adapters, and 
no cooling fans. 

e Flat panels with power-down monitors and 
screen-saver software. 

e Elimination or reduction of harmful chemi- 
cals in manufacturing (chlorofluorocarbons 
or CFCs, nickel, and other heavy metals). 

Personal Responsibility 
As a responsible computer user, you can help 
protect the environment by 

¢ Conserving energy by turning off computer 
systems at night and using screen savers. 

e Recycling paper, computer boxes, packaging 
materials, printer cartridges, and CDs/DVDs. 

e Educating yourself and others about ecologi- 
cal dangers and using ecologically sound 
products. 

Cryptographers design encryption algorithms, 
break codes, and provide support to national se- 

curity efforts. PhD in mathematics and broad ex- 
perience in computer science is required. Salary 
range $60,000 to over $100,000. 
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access (274) 

accuracy (274) 
ad network cookie (278) 
adware cookie (278) 
antispyware (279) 
biometric scanning (287) 
carpal tunnel syndrome (290) 
chlorofluorocarbons (CFCs) (293) 
computer crime (282) 

computer ethics (274) 

Computer Fraud and Abuse Act (285) 

computer monitoring software (279) 
cookies (276) 

cracker (282) 

cryptographer (294) 
cryptography (294) 
cumulative trauma disorder (290) 

data security (288) 

denial of service (DoS) attack (284) 

Digital Millennium Copyright Act (285) 
disaster recovery plan (288) 
electronic monitoring (291) 

electronic profile (275) 

encrypting (287) © 
Energy Star (292) 
environmental protection (292) 

ergonomics (274, 289) 

ethics (274) 

firewall (288) 

Freedom of Information Act (276) 

Gramm-Leach-Bliley Act (282) 

Green PC (292) 

hacker (282) 

history file (276) s Zi Ge. 

identity theft (275) .< 

illusion of anonymity (276) 5 

information broker (275) 8 2 
information reseller (275) 

Internet scam (284) 

keystroke logger (279) 
malware (283) 

mistaken identity (276) 

password (287) 

phishing (284) 
physical security (288) 
privacy (274) 
property (274) 
repetitive motion injury (290) 

repetitive strain injury (RSI) (290) 

reverse directory (274) 

scam (284) 

security (274, 286) 

snoopware (276) 

software piracy (285) 
spike (286) 

spy removal program (279) 
spyware (278) 
surge protector (286) 
technostress (291) 

traditional cookies (278) 

Trojan horse (284) 
virus (283) 

voltage surge (286) 
Web bug (278) 

worm (283) 

To test your knowledge of these key terms with animated flash cards, visit us at 
www.computing2010.com and enter the keyword terms 10. 

Privacy and Security 
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Circle the letter or fill in the correct answer. 

10. 

The standards of moral conduct that control how computers are used are called 

a. ethics c. security requirements 

b. laws d. business demands 

The ethical issue that relates to the responsibility of controlling who is able to use 

data is 

a. access c. accuracy 

b. property d. privacy 

Two basic types of cookies are ____ 

a. advanced and remedial c. natural and ad network 

b. traditional and natural d. ad network and traditional 

A small image or other HTML code that is hidden within in an e-mail message 

is called a 

a. virus ec. denial-of-service attack 

b. worm d. Web bug 

People who create or improve programs and share those programs, are 

a. employees c. crackers 

b. hackers d. members of organized crime 

An attempt to slow down or stop a computer system or network by flooding the system 
with requests for information is called a 

a. virus c. denial-of-service attack 

b. worm d. Trojan horse 

Secret words or phrases used to gain access to a computer system are called 

a. encryption c. crackers 

b. codes d. passwords 

One of the more common types of technological failures is when your computer 
experiences too much electricity. This is known as 

a. a protector c. a voltage surge 

b. a brownout d. energizing 

is the study of human factors relating to things people use. 

an EPA c. Encryption 

b. Ergonomics d. Privacy 

The computer industry response to the Energy Star program is the 

a. CFC Association c. Freedom of Information Act 

b. Encryption Act d= Green PG 

For an interactive multiple-choice practice test, visit us at www.computing2010.com 
and enter the keyword multiple10. 
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Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. ad network 1. Relates to who owns data and rights to software. 

b. computer crime 2. Programs that record virtually every activity on a 
c. cracker computer system. 

ad Dos 3. Belief that there is little threat to personal privacy via 

eee ewall the Internet. 

4. A type of cookie that records activities across different 
f. illusion of anonymity ios 

. property 5. 
& Illegal action involving special knowledge of computer 
h. snoopware technology. 

i. virus checkers 6. Gains unauthorized access to a system for malicious 
j. worm purposes. 

7. Replicates itself over a network—spreading to other 
i systems automatically. 

8. An attack that overwhelms Web sites with data, making 
them inaccessible. 

9. Programs that alert users when certain viruses enter a 
system. 

10. Security hardware and software that controls access to 
internal computer networks. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching10. 

OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

1. Discuss the impact of large databases, private networks, the Internet, and the Web on 
privacy. 

2. Discuss the various kinds of computer criminals. 

3. What are the principal measures used to protect computer security? What is encryp- 
tion? How is it used by corporations and individuals? 

4. What is ergonomics? How does computer use impact mental health? Physical health? 

5. Describe the basic elements of the Green PC and what you can do to protect the 
environment. 

Privacy and Security 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

Spyware 
Have you installed any free software from the Internet? Did you know that seemingly harmless soft- 

ware might actually be spying on you, even sending personal information to advertisers or worse? 

Fortunately, spyware removal programs can help. After reviewing Making IT Work for You: Spyware 

Removal on pages 280 and 281, answer the following: (a) Define spyware and discuss how it works. 

(b) Describe the process for downloading and installing Lavasoft’s Ad-aware. (c) Describe the capa- 

bilities of Ad-aware. (d) Do you think that spyware might be on your computer? If yes, how do you 

suppose the spyware was deposited onto your system? If no, why are you so confident? 

Personal Firewalls 

At one time, firewalls were used-only fol Sa=e===eeeee , MY : 
(e739) ~» |. 9) hittpy/wow.symantec.com/norton/macintosh/personal-firewall >| + x | [coeg 

large servers. Today firewalls are available _|e#etslippmamspesseremgnessters teers 

for almost any device that connects to 

the Internet and are essential to ensure 

security. Connect to our Web site at www. Fated seeder Uc titinre cineca | 
t  Bersonal Firewall rsonal data in 

computing2010.com and enter the key- 

word security to link to a personal fire- 

wall product for home _ users. Once 

connected, read about the firewall and 

then answer the following: (a) Is this fire- 

wall a hardware or software solution? (b) Describe the procedure for installing the firewall. 

(c) What types of security risks does this firewall protect against? (d) Are there any security risks 

the firewall does not cover? If so, how can those risks be reduced? 

Ergonomic Workstations 

As public awareness and understanding of repetitive motion workplace injuries have grown, more er- 

gonomic products have become available. Visit our Web site at www.computing2010.com and enter 

the keyword workstation to link to a site that educates the public on correct ergonomics for safety 

and comfort. Once connected, explore the site, and briefly answer the following: (a) What office 

equipment or furniture is covered? (b) Summarize the recommendations for each component. 

(c) What additional resources are available from the site to assist in creating an ergonomic workplace? 
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EXPANDING YOUR KNOWLEDGE 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

How Web Bugs Work 

The Internet is popular because it is fast, cheap, and open to everyone. These qualities also make it 

an ideal tool for criminals. Unscrupulous people can use programs called Web bugs to spy on you 

when you use the Internet. To learn more about how Web bugs work, visit our Web site at www. 

computing2010.com and enter the keyword bugs. Then answer the following questions: (a) How 

can a Web bug infect your computer? (b) When a Web bug is delivered by e-mail, it typically sends 

a copy of that e-mail back to the server. What is the significance or purpose of this activity? (c) Do 

you think Web bugs are really a privacy concern? Do you think your computer may have one? How 

could you find out? 

Mistaken Identity 

A simple typo can result in mistaken identity. Such mistakes can have a tremendous impact on a 

person’s career, family, and future. To learn more about mistaken identity, visit our Web site at 

www.computing2010.com and enter the keyword id. Then answer the following questions: (a) 

Have you been a victim of mistaken identity? If so, please discuss. (b) If your response was “yes,” 

how would you verify that mistaken identity has occurred? (c) Perhaps you have been a victim 

without knowing it. List the questions that should be considered. 

Air Travel Database 

To curb possible terrorist threats, the government has implemented a controversial database, known 

as the Computer Assisted Passenger Pre-screening System (CAPPS). This database determines a “possi- 

ble threat score” for each individual to deter- 

mine whether he or she can fly. Research jg socials aes 

CAPPS on the Internet and then answer the | anes wee ecu 

following questions: (a) How does CAPPS [i sinesenas.cvrsn 

___ >> DONAT 

CAPPS II: Government Surveillance via Passenger Profiling 
determine who is a security risk? (b) What 

What's Happening? 

i The U.S. Transportation Security Administration (TSA) has announced plans to implement CAPPS ll, a controversial passenger profiling and 
personal in formation is ga th ered by || surveillance system that would require you to glve your birth date, home phone number. and home address before you can board a U.S. fhght 

‘| Under CAPPS Hl, travel authorities would check these and other personal details against the information collected in government and 
|| commercial databases. then "tag" you with a color-coded score indicating the level of security risk that you appear to pose. Based on your 

assigned color/score, you could be detained, interrogated or made subject to additional searches. If you are tagged with the wrong 

CAPPS? (c),How might CAPPS infringe on ft eens 
|| What's at Stake? 

p erson al priva cy? || Your fundamental right to privacy and your tundamental right to travel without being forced to give up your constitutionally protected freedoms. 

What's Next? 

EFF strongly opposes CAPPS |i and Is working to fight its implementation. in addition to submitting formal comments on CAPPS Il to the 

Department of Homeland Security (DHS), EFF Is leading the call for a Congressional investigation and hearings on your travel privacy. We're 
also helping you voice vour concems about the CAPPS Il program through our Action Center 

|| EFF and other privacy advocacy groups are not alone in their concen about CAPPS Ii. in February of 2004. Congress's investigatory arm, the =~ i Boat Are Raho b bball cane ht ones those at AALS | 

Privacy and Security 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Facial Recognition 
“BA weeny Suitions= Home: Windows ian Gyhne 
CP) [ teosiwnmidentzcom! As new technologies emerge that promise 
@ | AL-1 Mentity Solutions - Home 

to enhance our security, our privacy may 

be at stake. A recent example is the intro- 3: IDENTITY 
pricy @) mG 810) \ bs) 

d Uu cti on o f fa ci a ] Teco gn ] ti on syst ems in SOLUTIONS PRODUCTS SERVICES SUPPORT PARTNERS KWOWLEDOE CENTER 

About L-1 Identity Solutions 

We are the trusted provider of solutions and senices that protect and secure personal identities and Hingerpreseed Serres; 
assets. Together, our portfolio of companias — Visage. Identix Integrated Biometric Technology. » Schedule Appointment fe 
Securitdetics, iridian, SpecTal, ComnetiX. cClendon, Advanced Concepts, inc. and Bioscryot inc. —delwer | * Fingorprinting Cantar 
the full range of offerings required for soling the problems associated with managing human identity. Our Locetons qe 
offerings form the comerstone tor building convenient and secure identification (ID) solutions, They are bull } } 
on a 20-year history of ust and rellability established by serving the identity needs of federal govemments, a 
cl agencies, law enforcement border management agencies and commercial businesses. ae 

4 
i 

4 
1 

public places for use by police officers. 

Such systems have recently caught the at- 
Viraga nnd dantix Marga io Farm | 1 identity Solutions = Conforences & Trade 

1 between Viisage Technology, Inc and identix Incorporated was approved by Shows The 
ID shee the Doards of Directors of both companies on August 29, with the = Cmployment Opportunities 
cm 2" ny now operating es L-1 Identity Solutions, Inc. The company's shares will 

e trade on the New York Stock Exchange a8 “10” beginning August 30, 2006 
NYSE 

tention of privacy advocates, as well as 
Click here for more information. 

the ACLU. Research facial recognition sys- 

tems on the Web and then write a one- 

page paper titled “Facial Recognition” that addresses the following topics: (a) Describe how facial 

recognition technology works. (b) How can facial recognition technology enhance security? (c) In 

what ways might facial recognition technology compromise privacy? (Hint: Consider security 

cameras in department or grocery stores.) (d) Do you approve of facial recognition technology? 

Explain your answer. 

Plagiarism 

Suspicious of cheating, a professor at the University of Virginia developed a program to compare 

the term papers of his current and past students. Alarmingly, he found that 122 students’ work 

suggested plagiarizing. Consider the implications of this case and then write a one-page paper 

titled “Plagiarism” that addresses the following questions: (a) With more and more academic sub- 

missions being stored in an electronic format and available online, how is it easier to copy an- 

other’s work? (b) For the same reason, how is detecting an unoriginal work easier? (c) Have you 

ever copied and pasted text from a Web site or other electronic document and passed it off as your 

own? (d) How does “borrowing” work in this way affect other students? What about the original 

author? Explain. 
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Introduction 
An information system is a collection of people, 

procedures, software, hardware, and data (as we 

discussed in Chapter 1). They all work together to 

provide information essential to running an organiza- 

tion. This is information that will successfully produce 

a product or service and, for profit-oriented enter- 

prises, derive a profit. 

Why are computers used in organizations? No 

doubt you can easily state one reason: to keep 

records of events. However, another reason might be 

less obvious: to help make decisions. For example, 

point-of-sale terminals record sales as well as which 

salesperson made each sale. This information can be 

used for decision making. For instance, it can help the 

sales manager decide which salespeople will get year- 

end bonuses for doing exceptional work. 

The Internet, communication links, and databases 

connect you with information resources as well as 

Information Systems 

information systems far beyond the surface of your 

desk. The microcomputer offers you access to a 

greater quantity of information than was possible a 

few years ago. In addition, you also have access to 

better-quality information. As we show in this chap- 

ter, when you tap into a computer-based informa- 

tion system, you not only get information—you also 

get help in making decisions. 

Competent end users need to understand how the 

information flows as it moves through an organiza- 

tion’s different functional areas and management lev- 

els. They need to be aware of the different types 

of computer-based information systems, including 

transaction processing systems, management infor- 

mation systems, decision support systems, and execu- 

tive support systems. They also need to understand 

the role and importance of databases to support each 

level or type of information system. 

Information Systems 
support the natural flow of 
information within an organization 

Executive support systems (ESS) 

Decision support systems (DSS) 

Management information systems (MIS) 

Transaction processing systems (TPS) 
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a GANIZATIONAL INFORMATION FL ow 
omputerized information systems do not just keep track of transactions 
and day-to-day business operations. They also support the vertical and 

horizontal flow of information within the organization. To understand this, we 

need to understand how an organization is structured. One way to examine an 

organization’s structure is to view it from a functional perspective. That is, you 
can study the different basic functional areas in organizations and the differ- 
ent types of people within these functional areas. 

As we describe these, consider how they apply to a hypothetical manufacturer 
of sporting goods, the HealthWise Group. This company manufactures equip- 
ment for sports and physical activities. Their products range from every type of 
ball imaginable to hockey pads, leotards, and surfboards. (See Figure 11-1.) 

Like many organizations, HealthWise Group can be viewed from a func- 
tional perspective with various management levels. Effective operations require 

an efficient and coordinated flow of information throughout the organization. 

FUNCTIONS 

Depending on the services or products they provide, most organizations have 
departments that specialize in one of five basic functions. These are account- 
ing, marketing, human resources, production, and research. (See Figure 11-2.) 

\ 



Human resources finds and hires people and handles 

matters such as sick leave and retirement benefits. 

In addition, it is concerned with evaluation, compensation, 

and professional development. 

Research conducts basic research 

and relates new discoveries to the 

firm’s current or new products 

department. Research people at 

HealthWise explore new ideas from 

exercise physiologists about muscle 

development. They use this knowledge 

to design new physical fitness machines. 

Accounting tracks all financial activity. 

At HealthWise, this department records 

bills and other financial transactions with 

sporting goods stores. It also produces 

financial statements, including budgets 

and forecasts of financial performance. 
o. 

Functional Perspective 

Marketing handles planning, pricing, Production takes in raw materials and 

promoting, selling, and distributing people work to turn out finished goods 

goods and services to customers. At (or services). It may be a manufacturing 

HealthWise, they even get involved activity or—in the case of a retail store— 

with creating a customer newsletter an operations activity. At HealthWise, this 

that is distributed via the corporate department purchases steel and aluminum 

Web page. to be used in weight-lifting and exercise 

machines. 

Figure 11-2 The five functions of 

an organization 
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e Accounting records all financial activity from billing customers to paying 
employees. For example, at HealthWise, the accounting department tracks 
all sales, payments, and transfers of funds. It also produces reports detail- 
ing the financial condition of the company. 

e Marketing plans, prices, promotes, sells, and distributes the organization's 

goods and services. At HealthWise, goods include a wide range of products 
related to sports and other types of physical activity. 

¢ Human resources focuses on people—hiring, training, promoting, and 
any number of other human-centered activities within the organization. 
This function relates to people in each of the functional areas, including 
accountants, sales representatives, human resource specialists, production 

workers, and research scientists. 

¢ Production actually creates finished goods and services using raw materi- 
als and personnel. At HealthWise, this includes manufacturing a variety of 
sports equipment, including surfboards. 

e Research identifies, investigates, and develops new products and services. 

For example, at HealthWise, scientists are investigating a light, inexpensive 

alloy for a new line of weight-training equipment. 

Although the titles may vary, nearly every large and small organization has 
departments that perform these basic functions. Whatever your job in an or- 
ganization, it is likely to be in one of these functional areas. 

MANAGEMENT LEVELS 

Most people who work in an organization, are not managers, of course. At the 
base of the organizational pyramid are the assemblers, painters, welders, 
drivers, and so on. These people produce goods and services. Above them are 
various levels of managers—people with titles such as supervisor, director, 
regional manager, and vice president. These are the people who do the plan- 
ning, leading, organizing, and controlling necessary to see that the work gets 
done. At HealthWise, for example, the northwest district sales manager directs 

and coordinates all the salespeople in her area. Other job titles might be vice 
president of marketing, director of human resources, or production manager. 
In smaller organizations, these titles are often combined. 

Managerial Levels 

Top managers are responsible for long-range 

planning. At HealthWise, the vice president of 

marketing develops long-term marketing 

strategies to introduce newly developed products. 

Middle managers are responsible for tactical 

planning. At HealthWise, regional sales managers 

set sales goals, monitor progress to meet goals, 

Middle Management and initiate corrective action as needed. 

Supervisors are responsible for operational 

matters. At HealthWise, a production supervisor 

Supervisors monitors the inventory for parts and reorders 
when low. 

Figure 11-3 Three levels of 

management — * 



Management in many organizations is divided into 
three levels. (See Figure 11-3.) 

e Supervisors: Supervisors manage and monitor the em- a. 

ployees or workers. Thus, these managers have re- 
sponsibility relating to operational matters. They 
monitor day-to-day events and immediately take cor- 
rective action, if necessary. (See Figure 11-4.) 

e Middle management: Middle-level managers deal 
with control, planning (also called tactical planning), 
and decision making. They implement the long-term 
goals of the organization. 

e Top management: Top-level managers are concerned 

with long-range planning (also called strategic planning). 
They need information that will help them to plan the 

future growth and direction of the organization. 

INFORMATION FLOW 

Each level of management has different information 
needs. Top-level managers need information that is sum- 
marized in capsule form to reveal the overall condition 

of the business. They also need information from out- 
side the organization because top-level managers need 
to forecast and plan for long-range events. Middle-level 
managers need summarized information—weekly or 
monthly reports. They need to develop budget projec- 
tions and to evaluate the performance of supervisors. 
Supervisors need detailed, very current, day-to-day in- 
formation on their units so that they can keep opera- 
tions running smoothly. 

To support these different needs, information flows in different directions. Figure 11-4 Supervisors monitor 
(See Figure 11-5.) For top-level managers, the flow of information from within 4ay-to-day events 
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Middle managerial—level information flow is vertical and 

horizontal. At HealthWise, regional sales managers communicate 

vertically (with district sales managers and the vice president of 

marketing) and horizontally with other middle-level managers. 

Supervisory-level information flow is primarily vertical. At 

HealthWise, production supervisors monitor worker activities 

to ensure smooth production. They provide daily status reports 

to middle-level production managers. 

Figure 11-5 Information flow 

within an organization 
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the organization is both vertical and horizontal. The 
top-level managers, such as the chief executive officer 
(CEO), need information from below and from all de- 

partments. (See Figure 11-6.) They also need informa- 
tion from outside the organization. For example, at 
HealthWise, they are deciding whether to introduce a 

line of hockey equipment in the southwestern United 
States. The vice president of marketing must look at rel- 
evant data. Such data might include availability of ice 
rinks and census data about the number of young peo- 
ple. It also might include sales histories on related cold- 
weather sports equipment. 

For middle-level managers, the information flow is 

Figure 11-6 Top-level managers 

handle both vertical and horizontal 

information flow 

both vertical and horizontal across functional lines. For 

example, the regional sales managers at HealthWise set their sales goals by co- 
ordinating with middle managers in the production department. They are able 
to tell sales managers what products will be produced, how many, and when. 
The regional sales managers also must coordinate with the strategic goals set 

by the top managers. They must set and monitor the sales goals for the super- 
visors beneath them. 

For supervisory managers, information flow is primarily vertical. That is, 
supervisors communicate mainly with their middle managers and with the 
workers beneath them. For instance, at HealthWise, production supervisors 

rarely communicate with people in the accounting department. However, they 

are constantly communicating with production-line workers and with their 
own managers. ; 

Now we know how a large organization is usually structured and how infor- 
mation flows within the organization. But how is a computer-based informa- 
tion system likely to be set up to support its needs? And what do you, as a 
microcomputer user, need to know to use it? 

CONCEPT CHECK 

COMPUTER-BASED INFORMATION SYSTEMS _ 

Imost all organizations have computer-based information systems. Large 
organizations typically have formal names for the systems designed to col- 

lect and use the data. Although different organizations may use different 
names, the most common names are transaction processing, management in- 
formation, decision support, and executive support systems. (See Figure 11-7.) 

° Transaction processing system: The transaction processing system 

(TPS) records day-to-day transactions, such as customer orders, bills, inven- 

tory levels, and production output. The TPS helps supervisors by generating 
databases that act as the foundation for the other information systems. 

e Management information system: The management information sys- 
tem (MIS) summarizes the detailed data of the transaction processing sys- 
tem in standard reports for middle-level managers. Such reports might 
include weekly sales and production schedules. 
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Executive support systems (ESS) use internal data from MIS and TPS 

and external data to support top-level managers. At HealthWise, the 

marketing vice president uses his ESS to view current marketing 

operations and to develop long-term marketing strategies. 

Decision support systems (DSS) use data from TPS and a set of 

flexible analytical tools to support middle managers. At HealthWise, 

the regional sales managers use the DSS to evaluate the impact of 

a recent national promotion campaign on regional sales and 

corporate profit. 

Management information systems (MIS) use data from 

the TPS to support middle-level managers. At HealthWise, 

regional sales managers use their MIS reports to monitor 

weekly divisional sales and to compare actual sales to 

established sales goals. 

Transaction processing systems (TPS) record 

day-to-day transactions to support supervisors. 

At HealthWise, production supervisors use their 

TPS to record and to monitor current inventory 

levels and production line output. 

Figure 11-7 Four kinds of 

computer-based information 

systems 
¢ Decision support system: The decision support system (DSS) provides 

a flexible tool for analysis. The DSS helps middle-level managers and oth- . 
ers in the organization analyze a wide range of problems, such as the ef- 
fect of events and trends outside the organization. Like the MIS, the DSS 

draws on the detailed data of the transaction processing system. 

e Executive support system: The executive support system (ESS), also 
known as the executive information system (EIS), is an easy-to-use 

system that presents information in a very highly summarized form. It 
helps top-level managers oversee the company’s operations and develop 

strategic plans. The ESS combines the internal data from TPS and MIS 
with external data. 

CONCEPT CHECK 

- ee 
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ee processing system (TPS) helps an organization keep track of 
outine operations and records these events in a database. For this rea- 

son, some firms call this the data processing system (DPS). The data from 
operations—for example, customer orders for HealthWise’s products—makes 
up a database that records the transactions of the company. This database of 
transactions is used to support an MIS, DSS, and ESS. 

One of the most essential transaction processing systems for any organiza- 
tion is in the accounting area. (See Figure 11-8.) Every accounting department 
handles six basic activities. Five of these are sales order processing, accounts 
receivable, inventory and purchasing, accounts payable, and payroll. All of 
these are recorded in the general ledger, the sixth activity. 

Information Systems 



Figure 11-8 Transaction 

processing system for accounting 

Let us take a look at these six activities. They will 
make up the basis of the accounting system for almost 
any office you might work in. 

e The sales order processing activity records the cus- 
tomer requests for the company’s products or ser- 
vices. When an order comes in—a request for a set 
of barbells, for example—the warehouse is alerted to 

ship a product. (See Figure 11-9.) 

¢ The accounts receivable activity records money re- 
ceived from or owed by customers. HealthWise keeps 
track of bills paid by sporting goods stores and by 
gyms and health clubs to which it sells directly. 

e The parts and finished goods that the company 
has in stock are called inventory—all exercise 
machines in the warehouse, for example. (See 

Figure 11-10.) An inventory control system keeps 
records of the number of each kind of part or 
finished good in the warehouse. Purchasing is the 
buying of materials and services. Often a purchase 
order is used. This is a form that shows the name 
of the company supplying the material or service 
and what is being purchased. 

e Accounts payable refers to money the company 
owes its suppliers for materials and services it has 
received—steel and aluminum, for example. 

e The payroll activity is concerned with calculating 
employee paychecks. Amounts are generally deter- 
mined by the kind of job, hours worked, and kinds 
of deductions (such as taxes, Social Security, medical 

Figure 11-9 Customer orders are sent to the warehouse via insurance). Paychecks may be calculated from 

sales order processing employee time cards or, in some cases, supervisors’ 
time sheets. 

e The general ledger keeps track of all summaries of all the foregoing trans- 
actions. A typical general ledger system can produce income statements 
and balance sheets. Income statements show a company’s financial 
performance—income, expenses, and the difference between them for a 

specific time period. Balance sheets list the overall financial condition of 
an organization. They include assets (for example, buildings and property 
owned), liabilities (debts), and how much of the organization (the equity) 

is owned by the owners. - 



Figure 11-10 Inventory control 

systems manage the merchandise in 

the warehouse 

There are many other transaction systems that you 

come into contact with every day. These include auto- thadbaduhs idedistiommme aA 
matic teller machines, which record cash withdrawals: Sona micdhe ne Pepe naan processing 
online registration systems, which track student enroll- | system? 
ments; and supermarket discount cards, which track 

customer purchases. 

Ee aS OE 

| p Describe the six activities of a TPS for accounting. 

_ MANAGEMENT INFORMATION SYSTEMS 
management information system (MIS) is a computer-based in- 

formation system that produces standardized reports in summa- The Sports Company 
rized structured form. (See Figure 11-11.) It is used to support Regional Sales Report 
middle managers. An MIS differs from a transaction processing sys- Aotual 
tem in a significant way. Whereas a transaction processing system Region _ Sales Target __ Difference 
creates databases, an MIS uses databases. Indeed, an MIS can draw | Central $166,430 $175,000 ($8.570! 
from the databases of several departments. Thus, an MIS requires a Northern 137,228 130,000 7,298 

database management system that integrates the databases of the dif- 

ferent departments. Middle managers need summary data often 
drawn from across different functional areas. 

An MIS produces reports that are predetermined. That is, they 
follow a predetermined format and always show the same kinds 
of content. Although reports may differ from one industry to another, there 
are three common categories of reports: periodic, exception, and demand. 

Southern 137,772 135,000 22 

| Eastern 152,289 © 155,000 (2;711) 

Western 167,017. 160,000 7,017 

Figure 11-11 Management 

information system report 
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e Periodic reports are produced at regular intervals—weekly, monthly, 
or quarterly, for instance. Examples are HealthWise’s monthly sales and 
production reports. The sales reports from district sales managers are 
combined into a monthly report for the regional sales managers. For 
comparison purposes, a regional manager is also able to see the sales 

reports of other regional managers. 

e Exception reports call attention to unusual events. An example is a 
sales report that shows that certain items are selling significantly above 
or below marketing department forecasts. For instance, if fewer exercise 
bicycles are selling than were predicted for the northwest sales region, 
the regional manager will receive an exception report. That report may be 
used to alert the district managers and salespeople to give this product 
more attention. 

e The opposite of a periodic report, a demand report, is produced on 

request. An example is a report on the numbers and types of jobs held 
by women and minorities. Such a report is not needed periodically, but 
it may be required when requested by the U.S. government. At Health- 
Wise, many government contracts require this information. It is used to 

certify that HealthWise is within certain government equal-opportunity 

guidelines. 

CONCEPT CHECK 

DECISION SUPPORT SYSTEMS =—sssé$CS. 

anagers often must deal with unanticipated questions. For example, the 
HealthWise manager in charge of manufacturing might ask how a strike 

would affect production schedules. A decision support system (DSS) enables 
managers to get answers to such unexpected and generally nonrecurring kinds 
of problems. Frequently, a team is formed to address large problems. A group 
decision support system (GDSS) is then used to support this collective work. 

A DSS, then, is quite different from a transaction processing system, which 
simply records data. It is also different from a management information system, 
which summarizes data in predetermined reports. A DSS is used to analyze 
data. Moreover, it produces reports that do not have a fixed format. This makes 
the DSS a flexible tool for analysis. 

At one time, most DSSs were designed for large computer systems. Now, 
microcomputers, with their increased power and sophisticated software, such as 
spreadsheet and database programs, are widely used for DSS. Users of a 
DSS are managers, not computer programmers. Thus, a DSS must be easy 

to use—or most likely it will not be used at all. A HealthWise marketing 
manager might want to know which territories are not meeting their 

monthly sales quotas. To find out, the executive could query the database for 
all “SALES < QUOTA.” (See Figure 11-12.) 

How does a decision support system work? Essentially, it consists of four 
parts: the user, system software, data, and decision models. 

e The user could be you. In general, the user is someone who has to make 
decisions—a manager, often a middle-level manager. 



¢ System software is essentially the 
operating system—programs de- 
signed to work behind the scenes to 
handle detailed operating procedures. 
In order to give the user a good, com- 
fortable interface, the software typi- i 
cally is menu- or icon-driven. Thatis, | East January $2,520,332.00 $2,500,000.00 | 
the screen presents easily understood i yee SSeeisl . : 
lists of commands or icons, giving the ania ea 
user several options. 

e Data ina DSS is typically stored in a 
database and consists of two kinds. 
Internal data—data from within the 
organization—consists principally of 
transactions from the transaction 
processing system. External data is Midwest” fhay Sate os aT 
data gathered from outside the or- Midwest April = $1,723,685.00 

ganization. Examples are data pro- e teas ai eee Oa 5 
vided by marketing research firms, 
trade associations, and the U.S. gov- 
ernment (such as customer profiles, 

© Microsoft Access 

census data, and economic forecasts). Figure 11-12 Decision support 

e Decision models give the DSS its analytical capabilities. There are three system query results for SALES < 
basic types of models: strategic, tactical, and operational. Strategic mod- QUOTA 

els assist top-level managers in long-range planning, such as stating com- 
pany objectives or planning plant locations. Tactical models help 
middle-level managers control the work of the organization, such as finan- 
cial planning and sales promotion planning. Operational models help 
lower-level managers accomplish the organization's day-to-day activities, 
such as evaluating and maintaining quality control. 

CONCEPT CHECK 

sing a DSS requires some training. Many top managers have other people 
U in their offices running DSSs and reporting their findings. Top-level execu- 
tives also want something more concise than an MIS—something that pro- 
duces very focused reports. 

Executive support systems (ESSs) consist of sophisticated software that, like 
an MIS ora DSS, can present, summarize, and analyze data from an organiza- 

tion’s databases. However, an ESS is specifically designed to be easy to use. 
This is so that a top executive with little spare time, for example, can obtain es- 

sential information without extensive training. Thus, information is often dis- 

played in very condensed form with informative graphics. 
Consider an executive support system used by the president of HealthWise. 

It is available on his microcomputer. The first thing each morning, the presi- 
dent calls up the ESS on his display screen, as shown in Figure 11-13. Note 
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Executive Summary 

Past Due Accounts + 3% 

Total Sales + 5% 

On Schedule 

Labor Contract Proceeding _ 

Stee! Alby Tested Positive r 

1. Accounting 

2. Marketing 

3. Production 

4, Human Resources 

5. Research 

Information in condensed text form 

Figure 11-13 Opening screen for an executive information system 

Past Dae Accounts 
Comparison to Last Year 

(thousands) 

Last Year 

@ This Year 

4-10 441-20 21-36 Over 

Days Days 

Days Past Due 

Details in graphic form 

Figure 11-14 Graphic representation of past due accounts 

that the screen gives a condensed account of activities 
in the five different areas of the company. (These are 
Accounting, Marketing, Production, Human _ Re- 

sources, and Research.) On this particular morning, the 

ESS shows business in four areas proceeding smoothly. 
However, in the first area, Accounting, the percentage 

of late-paying customers—past due accounts—has in- 
creased by 3 percent. Three percent may not seem 

like much, but HealthWise has had a history of 

problems with late payers, which has left the com- 
pany at times strapped for cash. The president de- 
cides to find out the details. To do so, he selects 1. 

Accounting. 

Within moments, the display screen displays a 
graph of the past due accounts. (See Figure 11-14.) 
The status of today’s late payers is shown in red. The 
status of late payers at this time a year ago is shown 
in yellow. The differences between today and a year 
ago are significant and clearly presented. For exam- 
ple, approximately $60,000 was late 1 to 10 days last 
year. This year, over $80,000 was late. The president 
knows that he must take some action to speed up cus- 

tomer payments. (For example, he might call this to 
the attention of the vice president of accounting. The 
vice president might decide to implement a new pol- 
icy that offers discounts to early payers or charge 
higher interest to late payers.) 

ESSs permit a firm’s top executives to gain direct ac- 
cess to information about the company’s performance. 
Most provide direct electronic communication links to 
other executives. Some systems provide structured 

forms to help managers streamline their thoughts be- 
fore sending electronic memos. In addition, an ESS 

may be organized to retrieve information from data- 
bases outside the company, such as business-news 
services. This enables a firm to watch for stories 
on competitors and stay current on relevant news 
events that could affect its business. For example, 

news of increased sports injuries caused by running 
and aerobic dancing, and the consequent decrease 

in people’s interest in these activities, might cause HealthWise to alter its 
sales and production goals for its line of fitness-related shoes. 

For a summary of the different types of information systems, see Figure 11-15. 

Description 

Figure 11-15 Summary of 

information systems 
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CONCEPT CHECK 

OTHER INFORMATION SYSTEMS 
e have discussed only four information systems: TPS to support lower- 
level managers, MIS and DSS to support middle-level managers, and ESS 

to support top-level managers. There are many other information systems to 
support different individuals and functions. The fastest-growing are informa- 
tion systems designed to support information workers. 

Information workers distribute, communicate, and create information. 

They are the organization’s secretaries, clerks, engineers, and scientists, to 
name a few. Some are involved with distribution and communication of infor- 
mation (like the secretaries and clerks; see Figure 11-16). They are called data 

workers. Others are involved with the creation of information (like the engi- 
neers and scientists). They are called knowledge workers. 

Two systems to support information workers are 

¢ Office automation systems: Office automation systems (OASs) are 
designed primarily to support data workers. These systems focus on 
managing documents, communicating, and scheduling. Documents 
are managed using word processing, Web authoring, desktop publish- 

ing, and other image technologies. Pro- 

ject managers are programs designed 
to schedule, plan, and control project 
resources. Microsoft Project is the most 
widely used project manager. Videocon- 
ferencing systems are computer sys- 
tems that allow people located at 
various geographical locations to com- 
municate and have in-person meetings. 
(See Figure 11-17.) 

¢ Knowledge work systems: Knowledge 
workers use OAS systems. Additionally, 
they use specialized information systems 
called knowledge work systems (KWSs) 

to create information in their areas of ex- 
pertise. For example, engineers involved in 

product design and manufacturing use 
computer-aided design/computer-aided Figure 11-16 Secretaries and 

manufacturing (CAD/CAM) systems. (See Figure 11-18.) These KWSs clerks are data workers 

consist of powerful microcomputers running special programs that inte- 
grate the design and manufacturing activities. CAD/CAM is widely used in 
the manufacture of automobiles and other products. 



Figure 11-17 Videoconferencing: 

Individuals and groups can see and 

share information 

Figure 11-18 CAD/CAM: 

Knowledge work systems used by 

design and manufacturing 

engineers 

REL = CHAPTER 

What is an information worker? 

Who are data workers? What type of information system is designed to support 

them? 

Who are knowledge workers? What type of information system is designed to 

support them? 
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areers in IT 

Information systems managers oversee the work of 

programmers, computer specialists, systems analysts, and 

other computer professionals. (See Figure 11-19.) They 
create and implement corporate computer policy and 

systems. These professionals 

consult with management, 

staff, and customers to 

achieve goals. 

Most companies look for 

individuals with strong tech- 

nical backgrounds, some- 

times as consultants, with a 

master’s degree in business. 

Employers seek individuals 

with strong leadership and 

excellent © communication 

skills. Information systems 

managers must be able to 

communicate with people in 

technical and nontechnical 

terms. Information systems management positions are 

often filled with individuals who have been consultants 

Or managers in previous positions. Those with experi- 

ence in computer and network security will be in de- 

mand as businesses and 

society continue to struggle 

with important — security 

issues. 

Information systems ma- 

nagers can expect an annual 

salary of $79,000 to 

$129,500. Advancement op- 

portunities typically include 

leadership in the field. To 

learn more about other ca- 

reers in information §sys- 

tems, visit us at www. 

computing2010.com and 

enter the keyword careers. 

Figure 11-19 Information systems manager 
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Oftentimes, More Information Is Too Much 
information 

Have you ever questioned 

the value of technology? 

Has it really helped us and 

made us more productive? Is 

it possible that the various 

devices intended to increase 

our productivity have actu- 

ally had the opposite effect? 

E-mail, cell phones, note- 

book computers, and the 

Web are great. They allow us 

to communicate, work al- 

most anywhere, and have 

access to vast amounts of 

data. However, unless we are 

careful, they can create 

“information overload” and 

have a negative effect on 

our ability to get work done. 

Several recent studies 

have found that e-mail is the 

major source of information 

overload. It was recently re- 

ported that a typical knowl- 

edge worker in a_ large 

corporation sends and re- 

ceives over 100 e-mail mes- 

sages a day. Furthermore, the study concluded that the 

majority of these messages are not necessary. Here are 

some tips to control e-mail overload: 

CHAPTER 11 

¢ Be selective. Look first at the subject line in an 

e-mail—read only those of direct and immediate 

interest to you. Look next at the sender line—read 

only those from people 

important to you; post- 

pone or ignore the others. 

© Remove. After reading an 

e-mail, respond if neces- 

sary; then either file it in 

the appropriate folder or 

delete it. 

¢ Protect. Limit your 

e-mail by giving your 

address only to those 

who need it. 

© Be brief. When respond- 

ing, be concise and direct. 

¢ Stop spam. Spam is un- 

wanted e-mail advertise- 

ments. Avoid mailing lists, 

complain to those who 

send spam, and ask to 

have your name removed 

from their mailing list. 

¢ Don’t respond. You do 

not have to respond to 

an e-mail. Be selective; 

respond only to those 

worthy of your time. 

Is information overload part of your future? If you 

are like today’s busy executives, it probably will be. 

Don’t let it get you down! 



USING [/]7—) AT DvD DIRECT—A~ CASE stTuUDY 
SRO TSEL AR RE aN LEE TEN 

NFORMATION SYSTEMS AT DVD DIRECT 
DVD Direct, a fictitious organization, is an entirely Web-oriented movie rental 

business. Unlike traditional movie rental businesses, DVD Direct conducts all 

business over the Web at its Web storefront. For a monthly fee, their customers 

are able to order up to three movies at a time from a listing posted at the com- 
pany Web site. The movies the customers select are delivered to them on DVD 
disks by mail within three working days. After viewing, customers return one 
or more disks by mail. They are allowed to keep the disks as long as they wish 
but can never have more than three disks in their possession at one time. 

Although in operation for only three years, DVD Direct has experienced 
rapid growth. To help manage and to accelerate this growth, the company has 

just hired Alice, a recent college graduate. To follow Alice on her first day at 
DVD Direct, which begins with a meeting with Bob, the vice president of mar- 

keting, visit us on the Web at www.computing2010.com_and enter the keyword 
information. 

putin, 

peo soul 42019 = % 

“She said she was concerned about how our members were 

connecting to our Web site.” 

Information Systems www.computing2010.com fase y*; 



‘VISUAL SUMMARY 
~ INFORMATION SYSTEMS 

Information flows in an organization through 
functional areas and between management levels. 

Functions 
Most organizations have separate departments 
to perform five functions: 

e Accounting—tracks all financial activities 
and generates periodic financial statements. 

¢ Marketing—advertises, promotes, and sells 

the product (or service). 

¢ Production—makes the product (or service) 

using raw materials and people to turn out 
finished goods. 

¢ Human resources—finds and hires people, 
handles such matters as sick leave, retirement 

benefits, evaluation, compensation, and pro- 
fessional development. 

e Research—conducts product research and 
development, monitors and troubleshoots 

new products. 

Management Levels 
The three basic management levels are 

Top-level—concerned with long-range plan- 
ning and forecasting. 

Middle-level—deals with control, planning, 
decision making, and implementing long- 
term goals. 

Supervisors—control operational matters, 

monitor day-to-day events, and supervise 
workers. 

Information Flow 
Information flows within an organization in dif- 
ferent directions. 

For top-level managers, the information 
flow is primarily upward from within the or- 
ganization and into the organization from the 
outside. 

For middle-level managers, the informa- 
tion flow is horizontal and vertical within 
departments. 

For supervisors, the information flow is pri- 
marily vertical. 



To be a competent end user, you need to understand how information flows through func- 
tional areas and management levels. You need to be aware of the different types of computer- 

_ based information systems, including transaction processing systems, management 

information systems, decision support systems, and executive support systems. 

All organizations have computer-based informa- 
tion systems, including the following. 

Transaction Processing Systems 
Transaction processing systems (TPS), also 

known as data processing systems (DPS), 

record day-to-day transactions. An example is in 
accounting, which handles six activities: sales 
order processing, accounts receivable, inven- 
tory (inventory control systems) and purchas- 
ing, accounts payable, payroll, and general 
ledger. General ledger is used to produce in- 
come statements and balance sheets. 

Management Information Systems 
Management information systems (MIS) pro- 
duce predetermined periodic, exception, and 
demand reports. Management information sys- 
tems use database management systems to inte- 
grate the databases of different departments. 

Decision Support Systems 
Decision support systems (DSS) enable man- 
agers to get answers for unanticipated ques- 

tions. Teams formed to address large problems 
use group decision support systems (GDSS). 

Information Systems 

Rreare a 
rat ne vai, ee ig ? 

A decision support system consists of the user, 
system software, data—internal and external, 

and decision models. Three types of decision 
models are strategic, tactical, and operational. 

Executive Support Systems 
Executive support systems (ESS) assist top-level 
executives. An executive support system is similar 

to MIS or DSS but easier to use. ESSs are de- 
signed specifically for top-level decision makers. 

Other Information Systems 
Many other systems are designed to support in- 
formation workers who create, distribute, and 

communicate information. Two such systems are 

¢ Office automation systems (OAS) support 
data workers who are involved with distribu- 
tion and communication of information. 
Project managers and videoconferencing 
systems are OAS. 

¢ Knowledge work systems (KWS) support 
knowledge workers, who create informa- 
tion. Many engineers use computer-aided 
design/computer-aided manufacturing 
(CAD/CAM) systems. 
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accounting (310) inventory control system (314) 
accounts payable (314) knowledge work system (KWS) (319) 

accounts receivable (314) knowledge worker (319) 

balance sheet (314) management information system 
computer-aided design/computer-aided (MIS) (312) 

manufacturing (CAD/CAM) system (319) marketing (310) 

Gataretole) middle management (311) 

data processing system (DPS) (313) office automation system (OAS) (319) 

data worker (319) operational model (317) 

decision model (317) payroll (314) 

decision support system (DSS) (313) periodic report (316) 
demand report (316) production (310) 

exception report (316) project manager (319) 
executive information system (EIS) (313) purchase order (314) 

executive support system (ESS) (313) purchasing (314) 

external data (317) research (310) 

general ledger (314) sales order processing (314) 
group decision support system strategic model (317) 

(GDSS) (316) supervisor (311) 

human resources (310) system software (317) 

income statement (314) tactical model (317) 

information system (312) top management (311) 
information systems manager (321) transaction processing system (TPS) (312) 
information worker (317) user (316) 

internal data (317) videoconferencing system (319) 

inventory (314) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms11. 
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Circle the letter or fill in the correct answer. 

1. 

10. 

The department in charge of recording all financial activity is the ____ department. 

a. human resources c. marketing 

b. accounting d. production 

This management level deals with control, planning, and decision making. 

stockholder 

d. top-managerial 

a. supervisory c. 

b. middle-managerial 

This level of management needs summarized information such as weekly or monthly 
reports. 

a. top management c. supervisors 

d. stockholders 

to help oversee the company’s operations and develop 

b. middle management 

Top-level managers use ____ 
strategic plans. 

a. TPS c. DSS 

b. MIS d. ESS 

The money that the company owes for goods or services is handled by 

a. accounts receivable c. sales order processing 

b. inventory d. accounts payable 

Management information systems produce reports that are ; they always follow 
the same format and show the same types of information. 

a. predetermined c. graphically simplified 

b. encrypted d. dynamic 

These types of systems would most likely be used to assist a manager in getting answers 
to unexpected and generally nonrecurring kinds of problems. 

ae eS c. DSS 

b. MIS d. ESS 

These systems permit a firm’s top executives to gain direct access to information about 
the company’s performance. 

aL PS Cc.) ESS 

b. MIS d. DSS 

workers distribute, communicate, and create information. 

a. White-collar c. Information 

b. Data mine d. Organization 

These systems are computer systems that allow people located at various locations to 

communicate and have live meetings. 

a. project managers c. telemarketing 

b. videoconferencing d. data conferencing 

For an interactive multiple-choice practice test, visit our Web site at 

www.computing2010.com and enter the keyword multiple11. 

Information Systems 
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Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

Cio do ° ° 

SMe mo ao & 

DSS 1. Manager responsible for administration and monitoring 

exception report workers. __ 
GDSS 2. System that records day-to-day transactions. 

general ledger 3. Computer-based information system that produces 
standardized reports in summarized, structured form. 

knowledge workers 

ste 4. Activity that produces income statements and balance 
periodic report sheets based on all transactions of a company. 

supervisor 5. Report generated at regular intervals. 

tactical models 6. Report that calls attention to unusual events. 

TPS 7. Flexible tool for analysis that helps managers make 
decisions about unstructured problems. 

8. System used to support the collective work of a team 
addressing large problems. 

9. Models that help middle managers control the work of 
the organization. 

10. Individuals involved in the creation of information. 

For an interactive matching practice test, visit our Web site at www.computing2010. 

com and enter the keyword matching11. 

OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

SP tials eet LP Vase 

Name and discuss the five common functions of most organizations. 

Discuss the roles of the three kinds of management in a corporation. 

What are the four most common computer-based information systems? 

Describe the different reports and their roles in managerial decision making. 

What is the difference between an office automation system and a knowledge work 
system? 
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APPLYING TECHNOLOGY 

. . ° f comput 

The following questions are designed to demonstrate ways that you can effectively use tech- Po 
nology today. 

Many companies model plans or products (== 
Gio Be ticnscctencomataicaviettnometshATmAtI ts Kure 

using computer-aided design, or CAD. To | 5&8 See mnmo~ 

learn more about one of these products, visit ee 

our Web site at www.computing2010.com 

and enter the keyword cad. Connect to the 

product’s site and read about the features of 

the product. Then answer the following: 

(a) What type of modeling is the product 

used for? (b) What are its basic features? (c) 

Cite some specific applications for the prod- 

uct. (d) Are there any special or advanced 

features that set it apart from other CAD software? 

Knowledge Work Systems 

Companies always want to tailor their Web sites to the needs of their customers to stay compet- 

itive; sites that are easier to navigate or provide the desired information quicker will be most in 

demand by consumers. One way to accomplish this is with Web site knowledge work software that 

monitors traffic on a Web server and provides reports that summarize visitors’ activities. Visit our 

Web site at www.computing2010.com and enter the keyword knowledge to link to a company 

that delivers such software. Once connected, review the company’s products and then answer the 

following questions: (a) What events can the software monitor for? Briefly describe each. (b) How 

are reports about Web site usage delivered? What information do they include? (c) How can a 

company apply this information to improve its Web site? Provide specific examples. 

Online Personal Information Managers 

An important element for many personal information systems is a personal information manager, 

or PIM. PIMs can be either stored on your system’s hard disk or accessed from the Web. Using the 

Web, locate and explore two or three online PIMs and then answer the following questions in a 

one-page paper: (a) Describe the common features of online PIMs. (b) What is the advantage of 

using an online PIM versus one that is stored on your system’s hard disk? (c) What are the disad- 

vantages? (d) Of the PIMs you reviewed, which would you choose? Why? 

Information Systems <a 
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The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

DVD Direct Information Systems 

To learn about DVD Direct, visit us on the 

Web at www.computing2010.com and en- 

ter the keyword information. DVD Direct 

is similar to several real-world DVD rental 

companies. Connect to one of these com- 

panies’ Web sites by visiting our Web site 

at www.computing2010.com and enter 

the keyword rental. Once connected, ex- 

plore the site and then answer the follow- 

ing questions: (a) How are DVD Direct and 

this company similar? (b) How are they 

different? (c) Does this company offer 

streaming video downloads? (d) If DVD 

Direct wanted to provide delivery via 

streaming video, what would you antici- 

pate would be their greatest challenges? 

Executive Support Systems 

Research at least three different executive 

Support systems using a Web search. Re- 

view each and then answer the following 

questions: (a) Which ESSs did you review? 

(b) What are the common features of 

ESSs? (c) What specific types of decisions 

was each ESS designed to aid in? (d) 

What type of company is likely to use 

each? Provide some examples. 

Pp Duchaisard Cords Conaurtasacle » Coveglats Dachbourd Sokalen-WendtectanatGpient 

EBS © 'E tmpsimsen: corse. com/aasnboard pnpigctioe CCOMpTSeyRUICTReMOHCE 

a bel + Deehhoarst Chertn' Ceoterifinac en etretin tes 

TURNING DATA INTO DECISIONS 

Posedul dashboards that deliver greater control of your organization's performance 
management 

CORDA CemerView an enterprise dashboard solution that allows for 
my = = cot emanena cl sage benny a end oll databases. 

aes peeadichea! av aperture anne mluvie Har tance 
pens oo 
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)) A dachboard ie too! for any C-evel executne and other busmeas manager While 
2 soapy on op ta stisies ar KPIs 8 dashboard solution like C 

™ helps Soecrnes Doone ommenparnestnre 
aetagence & reamy and 

nloiad af eur teettceed today 



COMPUTING ESSENTIALS 2010 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Consumer Information Systems 

Some companies specialize in maintaining information systems that accumulate consumer infor- 

mation. When you apply for a job, loan, or insurance policy, the business you are dealing with 

might purchase access to such informa- 

tion to verify your credentials. However, 

not all requests for your personal infor- 

mation are so harmless. In 2005, the 

company ChoicePoint revealed that it 

had accidentally sold personal informa- | Be-s3=Se enn F. Business 

tion for nearly 140,000 people to fraud- 
aout you, tf an organiz: 
has recenth: ordered reports: 

ribution 

ulent businesses. Write a one-page paper Se SS ae ete 
entitiament end other public 

hes. 

On the topic of consumer information ||“ | “a 8 seme 

providers that addresses the following: 

(a) Which companies did you research? (b) What types of personal information do these compa- 

nies collect? Be specific. (c) Can you find out what information has been collected about you? 

How? (d) What precautions have been taken to ensure that personal data is not distributed ille- 

gitimately? 

Identity Theft 

Identity theft occurs when someone acquires your personal information and uses it to hijack 

your finances. A common scenario is a thief using your Social Security number to open a credit 

card account in your name. When the thief does not pay, it is your credit history that is blem- 

ished. Consider this scam thoroughly and then answer the following questions in a one-page 

paper: (a) List three steps an individual should take to avoid identity theft. (b) List three steps a 

corporation that maintains your personal data in their information system should take to safe- 

guard your data. (c) How can Internet activities contribute to the likelihood of identity theft? 

How can this be prevented? 

Information Systems 
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uses characters, fields, records, 

tables, and databases 

Payroll Table 

Employee 

Record #1 

Employee 

Record #2 



ae 
Introduction 
Like a library, secondary storage is designed to store 

information. How is this stored information organ- 

ized? What are databases and why do you need to 

know anything about them? 

Only a few years ago, a computer was considered to be 

an island with only limited access to information beyond 

its own hard disk. Now, through communication networks 

and the Internet, individual computers have direct elec- 

tronic access to almost: unlimited sources of information. 

In today’s world, almost all information is stored in 

DATABASES 

organization including schools, hospitals, banks, and 

retail stores. To effectively compete in today’s world, 

you need to know how to find information and un- 

derstand how it is stored. 

Competent end users need to understand data 

fields, records, tables, and databases. They need to be 

aware of the different ways in which a database can be 

structured and the different types of databases. Also, 

they need to know the most important database uses 

and issues. 

SLBA IR RNY 

databases. They are an important part of nearly every 

= Employees : Table 

Enter as month, day, year (for example, 4/4/01, 04/04/01 or Apri 4, 2001) : 
{Text — eS 

: Database Dictionary 
describes the structure of the 

ae ‘database 
For example, 4/4/62, 04/04/62 or April4, 1962) Nome 
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Commercial Databases 
provide access to specialized 
databases for a fee 

Relational Databases 
store data in tables that can 

_be related to one another a 



AS we have discussed throughout this book, information systems consist of 
people, procedures, software, hardware, and data. This chapter focuses on 

the last element, data, which can be defined as facts or observations about 

people, places, things, and events. More specifically, this chapter focuses on 
how databases are used to store, organize, and use data. 

Not long ago, data was limited to numbers, letters, and symbols recorded by 

keyboards. Now, data is much richer and includes 

e Audio captured, interpreted, and saved using microphones and voice 
recognition systems. 

e Music downloaded from the Internet, captured from MIDI devices, and 

from other sources. 

¢ Photographs captured by digital cameras, edited by image-editing soft- 
ware, and shared with others over the Internet. 

e Video captured by digital video cameras, TV tuner cards, and WebCams. 

There are two ways or perspectives to view data. These perspectives are the 

physical view and the logical view. The physical view focuses on the actual 
format and location of the data. As discussed in Chapter 6, data is recorded as 
digital bits that are typically grouped together into bytes that represent char- 
acters using a coding scheme such as Unicode. Typically, only very specialized 
computer professionals are concerned with the physical view. The other per- 
spective, the logical view, focuses on the meaning, content, and context of the 

data. End users and most computer professionals are concerned with this 
view. They are involved with actually using the data with application pro- 
grams. This chapter presents the logical view of data and how data is stored 
in databases. 

CONCEPT CHECK 

DATA ORGANIZATION, 
he first step in understanding databases is to learn how data is organized. 
In the logical view, data is organized into groups or categories. Each group 

is more complex than the one before. (See Figure 12-1.) 

e Character: A character is the most basic logical data element. It is a sin- 
gle letter, number, or special character, such as a punctuation mark, or a 
symbol, such as $. For example, in Figure 12-1 the letter B is the first letter 
of an employee’s last name. 



Personnel Database contains 

several integrated tables including the 

Benefits Table and the Payroll Table 

The Payroll Table contains 

several records—one 

for each employee 

Hit te Employee 238) oy 
—__ Record #2, 

several fields 

(attributes) 
Name 

Each record has {| = 

U.-—Y 

Data—employee’s last name Figure 12-1 Logical data 
organization 

e Field: The next higher level is a field or group of related characters. In our 
example, Baker is in the data field for the Last Name of an employee. It 
consists of the individual letters (characters) that make up the last name. 
A data field represents an attribute (description or characteristic) of some 
entity (person, place, thing, or object). For example, an employee is an 
entity with many attributes, including his or her last name. 

¢ Record: A record is a collection of related fields. A record represents a 
collection of attributes that describe an entity. In our example, the payroll 
record for an employee consists of the data fields describing the attributes 
for one employee. These attributes are First Name, Last Name, Employee ID, 
and Salary. 

¢ Table: A table is a collection of related records. For example, the payroll 
table would include payroll information (records) for the employees 
(entities). 

¢ Database: A database is an integrated collection of logically related 
tables. For example, the Personnel Database would include all related em- 
ployee tables including the Payroll Table and the Benefits Table. 

KEY FIELD 
Each record in a database has at least one distinctive field, called the key field. 
Also known as the primary key, this field uniquely identifies the record. As we 
discussed in Chapter 3, tables can be related or connected to other tables by 
common key fields. 

For most employee databases, the key field is an employee identifica- 
tion number. Key fields in different tables can be used to integrate the 
data in a database. For example, in the Personnel Database, both the Pay- 

roll and the Benefits tables include the field Employee ID. Data from the 
two tables could be related by combining all records with the same key 
field (Employee ID). 

Databases 



BATCH VERSUS REAL-TIME PROCESSING 

Traditionally, data is processed in one of two ways. These are batch processing, 

or what we might call “later,” and real-time processing, or what we might call 

“now.” These two methods have been used to handle common record-keeping 
activities such as payroll and sales orders. 

e Batch processing: In batch processing, data is collected over several hours, 
days, or even weeks. It is then processed all at once as a “batch.” If you have a 
bank credit card, your bill probably reflects batch processing. That is, during 
the month, you buy things and charge them to your credit card. Each time 
you charge something, an electronic copy of the transaction is sent to the 
credit card company. At some point in the month, the company’s data pro- 
cessing department puts all those transactions (and those of many other cus- 
tomers) together and processes them at one time. The company then sends 

you a single bill totaling the amount you owe. (See Figure 12-2.) 

¢ Real-time processing: Totaling up the sales charged to your bank credit 
card is an example of batch processing. You might use another kind of 
card—your bank’s automated teller machine (ATM) card—for the second 

kind of processing. Real-time processing, also known as online process- 
ing, occurs when data is processed at the same time the transaction occurs. 
As you use your ATM card to withdraw cash, the system automatically com- 
putes the balance remaining in your account. (See Figure 12-3.) 

At one time, only magnetic tape storage, and therefore only sequential ac- 
cess storage (as we discussed in Chapter 8), was available. All processing then 
was batch processing and was done on mainframe computers. Even today, a 

1. You use your credit card to make several 

purchases throughout the month. 

3. Once a month, the credit card company 

produces monthly statements for each 

2. The credit card company records of its card holders. 
your and all other card 

holders’ purchases. 

Figure 12-2 Batch processing: Monthly credit card statements 



1. You request a $200 2. The ATM immediately sends the 3 

withdrawal at an ATM. electronic request to your bank. 

Request 

eRe 

Se 

Approval 

5. The bank sends an electronic 4. 

approval and reduces your 

account balance by $200. 

6. The ATM dispenses $200 to 

you. 

great deal of mainframe time is dedicated to this kind of processing. Many 
smaller organizations, however, use microcomputers for this purpose. 

Real-time processing is made possible by the availability of disk packs and di- 
rect access storage (as we described in Chapter 8). Direct access storage makes 
it possible to go quickly and directly to a particular record. (In sequential access 
storage, by contrast, the user must wait for the computer to scan several records 

one at a time. It continues scanning until the desired record is located.) 

CONCEPT CHECK 

The bank processes the request by 

first verifying that you have sufficient 

funds to cover the request. 

The bank determines your 

account balance is $1,200. 

Figure 12-3 Real-time 
processing: ATM withdrawal 

‘ a Ma 

Mz organizations have multiple files on the same subject or person. For 
example, records for the same customer may appear in different files in 

the sales department, billing department, and credit department. This is called 
data redundancy. If the customer moves, then the address in each file must be 
updated. If one or more files are overlooked, problems will likely result. For ex- 
ample, a product ordered might be sent to the new address, but the bill might 
be sent to the old address. This situation results from a lack of data integrity. 

Moreover, data spread around in different files is not as useful. The market- 
ing department, for instance, might want to offer special promotions to cus- 

tomers who order large quantities of merchandise. However, they may be 
unable to do so because the information they need is in the billing department. 
A database can make the needed information available. 

Databases 



NEED FOR DATABASES 

For both individuals and organizations, there are many advantages to having 
databases: 

¢ Sharing: In organizations, information from one department can be read- 
ily shared with others. Billing could let marketing know which customers 
ordered large quantities of merchandise. 

¢ Security: Users are given passwords or access only to the kind of informa- 
tion they need. Thus, the payroll department may have access to employ- 
ees’ pay rates, but other departments would not. 

e Less data redundancy: Without a common database, individual depart- 
ments have to create and maintain their own data and data redundancy 
results. For example, an employee’s home address would likely appear in 
several files. Redundant data causes inefficient use of storage space and 
data maintenance problems. 

¢ Data integrity: When there are multiple sources of data, each source may 
have variations. A customer's address may be listed as “Main Street” in one 
system and “Main St.” in another. With discrepancies like these, it is prob- 
able that the customer would be treated as two separate people. 

DATABASE MANAGEMENT 

In order to create, modify, and gain access to a database, special software is 
required. This software is called a database management system, which is 
commonly abbreviated DBMS. 

Some DBMSs, such as Microsoft Access and FileMaker Pro, are designed 

specifically for microcomputers. Other DBMSs are designed for specialized 
database servers. DBMS software is made up of five parts or subsystems: 
DBMS engine, data definition, data manipulation, application generation, and 
data administration. 

¢ The DBMS engine provides a bridge between the logical view of the data 
and the physical view of the data. When users request data (logical per- 
spective), the DBMS engine handles the details of actually locating the 
data (physical perspective). 

¢ The data definition subsystem defines the logical structure of the data- 
base by using a data dictionary or schema. This dictionary contains a 
description of the structure of data in the database. For a particular item 
of data, it defines the names used for a particular field. It defines the type 

of data for each field (text, numeric, time, graphic, audio, and video). An 
example of an Access data dictionary form is presented in Figure 12-4. 

* The data manipulation subsystem provides tools for maintaining and an- 
alyzing data. Maintaining data is known as data maintenance. It involves 

adding new data, deleting old data, and editing existing data. Analysis 
tools support viewing all or selected parts of the data, querying the data- 
base, and generating reports. Specific tools include query-by-example and 
specialized programming languages called structured query languages 
(SQL). (Structured query languages and other types of programming lan- 
guages will be discussed in Chapter 14.) 

¢ The application generation subsystem provides tools to create data entry 
forms and specialized programming languages that interface or work with 
common and widely used programming languages such as C or Visual 
Basic. See Figure 12-5 for a data entry form created by the application 
generation subsystem in Access. 
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¢ The data administration subsystem helps to manage the overall data- 
base, including maintaining security, providing disaster recovery support, 
and monitoring the overall performance of database operations. Larger or- 

ganizations typically employ highly trained computer specialists, called 
database administrators (DBAs), to interact with the data administra- 

tion subsystem. Additional duties of database administrators include de- 
termining processing rights or determining which people have access to 
what kinds of data in the database. 

CONCEPT CHECK 

Databases 



DBMS STRUCTURE ; 

BMS programs are designed to work with data that is logically structured 
or arranged in a particular way. This arrangement is known as the data- 

base model. These models define rules and standards for all the data in a 
database. For example, Microsoft Access is designed to work with databases 
using the relational data model. Five common database models are hierarchi- 
cal, network, relational, multidimensional, and object-oriented. 

HIERARCHICAL DATABASE 
At one time, nearly every DBMS designed for mainframes used the hierarchi- 
cal data model. In a hierarchical database, fields or records are structured in 

nodes. Nodes are points connected like the branches of an upside-down tree. 
Each entry has one parent node, although a parent may have several child 
nodes. This is sometimes described as a one-to-many relationship. To find a 
particular field, you have to start at the top with a parent and trace down the 
tree to a child. 

The nodes farther down the system are subordinate to the ones above, like the 

hierarchy of managers in a corporation. An example of a hierarchical database 
is a nationwide airline reservations system. (See Figure 12-6.) The parent node 
is the “departure” city, Los Angeles. This parent has four children, labeled “ar- 
rival.” New York, one of the children, has three children of its own. They are 

labeled “flight number.” Flight 110 has three children, labeled “passenger.” 
The problem with a hierarchical database is that if one parent node is 

deleted, so are all the subordinate child nodes. Moreover, a child node cannot 

be added unless a parent node is added first. The most significant limitation is 
the rigid structure: one parent only per child, and no relationships or connec- 
tions between the child nodes themselves. 

Departure 

Arrival 

Flight number 

Passenger 

Figure 12-6 Hierarchical database 
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Figure 12-7 Network database 

NETWORK DATABASE 

Responding to the limitations of the hierarchical data model, network models 
were developed. A network database also has a hierarchical arrangement of 
nodes. However, each child node may have more than one parent node. This is 
sometimes described as a many-to-many relationship. There are additional 
connections—called pointers—between parent nodes and child nodes. Thus, 
a node may be reached through more than one path. It may be traced down 
through different branches. 

For example a university could use this type of organization to record stu- 
dents taking classes. (See Figure 12-7.) If you trace through the logic of this 
organization, you can see that each student can have more than one teacher. 

Each teacher also can teach more than one course. Students may take more 
than a single course. This demonstrates how the network arrangement is 
more flexible and in many cases more efficient than the hierarchical 
arrangement. 

RELATIONAL DATABASE 
A more flexible type of organization is the relational database. In this struc- 
ture, there are no access paths down a hierarchy. Rather, the data elements are 

stored in different tables, each of which consists of rows and columns. A table 

and its data is called a relation. 
An example of a relational database is shown in Figure 12-8. The Address 

Table contains license numbers, names, and addresses for all registered driv- 

ers. Within the table, a row is a record containing information about one 

driver. Each column is a field. The fields are License number, Last Name, First 

Name, Street, City, State, and Zip. All related tables must have a common data 
item (key field) enabling information stored in one table to be linked with 
information stored in another. In this case, the three tables are related by the 

License number field. 
Police officers who stop a speeding car look up the driver’s information in 

the Department of Motor Vehicles database (Figure 12-9) using the driver's 
license number. They also can check for any unpaid traffic violations in the 

Databases 
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Figure 12-8 Relational database 

Outstanding Citations Table. Finally, if the officers suspect that the car is 
stolen, they can look up what vehicles the driver owns in the Owner's Table. 

The most valuable feature of relational databases is their simplicity. En- 
tries can be easily added, deleted, and modified. The hierarchical and net- 

work databases are more rigid. The relational organization is common for 
microcomputer DBMSs such as Access, Paradox, dBASE, and R: Base. 

Relational databases are also widely used for mainframe and minicomputer 
systems. 

MULTIDIMENSIONAL DATABASE 

The multidimensional data model is a variation and 
an extension of the relational data model. While rela- 

tional databases use tables consisting of rows and 

columns, multidimensional databases extend this 
two-dimensional data model to include additional or 

multiple dimensions, sometimes called a data cube. 

Data can be viewed as a cube having three or more 
sides and consisting of cells. Each side of the cube is 
considered a dimension of the data. In this way, com- 

plex relationships between data can be represented 

and efficiently analyzed. 
Multidimensional databases provide several advan- 

tages over relational databases. Two of the most signifi- 
Figure 12-9 The Department of 
Motor Vehicles may use a relational 

database 

cant advantages are 

¢ Conceptualization. Multidimensional databases and data cubes provide 
users with an intuitive model in which complex data and relationships can 

be conceptualized. 
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First name: Bob First name: Sarah First name: Omar 

Attributes Last name: Larson Last name: Chou Last name: Garcia 

Address: 191 Main St. Address: 1901 Elm St. Address: 31 Grove St. 

Wage: 18 Wage: 23 Wage: 22 

Method . Pay (Wage x Hour) _— Pay (Wage x Hour) Pay (Wage x Hour) 

¢ Processing speed. Analyzing and querying a large multidimensional data- 
base can be much faster. For example, a query requiring just a few seconds 
on a multidimensional database could take minutes or hours to perform 
on a relational database. 

OBJECT-ORIENTED DATABASE 

The other data structures are primarily designed to handle structured data 
such as names, addresses, pay rates, and so on. Object-oriented databases 
are more flexible and store data as well as instructions to manipulate the data. 
Additionally, this structure is ideally designed to provide input for object- 
oriented software development, which is described in Chapter 14. 

Object-oriented databases organize data using classes, objects, attributes, 
and methods. 

¢ Classes are general definitions. 

* Objects are specific instances of a class that can contain both data and 
instructions to manipulate the data. 

e Attributes are the data fields an object possesses. 

¢ Methods are instructions for retrieving or manipulating attribute values. 

For example, a health club might use an object-oriented employment 
database. (See Figure 12-10.) The database uses a class, Employees, to de- 

fine employee objects that are stored in the database. This definition in- 
cludes the attributes First name, Last name, Address, and Wage and the 

method Pay. Bob, Sarah, and Omar are objects each with specific attribute 
values. For example the object Bob has the stored values Bob, Larson, 191 

Main St, 18. While hierarchical and network databases are still widely used, 

the relational, multidimensional, and object-oriented data models are more 

popular today. 
For a summary of DBMS organization, see Figure 12-11. 

Databases 

Figure 12-10 Object-oriented 
database 



Figure 12-11 

organization 

Summary of DBMS 

Organization Description 

CONCEPT CHECK 

TYPES OF DATABASES valent 
atabases may be small or large, limited in accessibility or widely accessible. 
Databases may be classified into four types: individual, company, distrib- 

uted, and commercial. 

INDIVIDUAL 

The individual database is also called a microcomputer database. It is a col- 
lection of integrated files primarily used by just one person. Typically, the data 
and the DBMS are under the direct control of the user. They are stored either 
on the user’s hard-disk drive or on a LAN file server. 

There may be many times in your life when you will find this kind of data- 
base valuable. If you are in sales, for instance, a microcomputer database can 

be used to keep track of your customers. If you are a sales manager, you can 
keep track of your salespeople and their performance. If you are an advertising 
account executive, you can keep track of what work and how many hours to 
charge each client. 

COMPANY 

Companies, of course, create databases for their own use. The company 
database may be stored on a central database server and managed by a data- 
base administrator. Users throughout the company have access to the data- 
base through their microcomputers linked to local or wide area networks. 

As we discussed in Chapter 11, company databases are the foundation for 
management information systems. For instance, a department store can 

record all sales transactions in the database. A sales manager can use this 



information to see which salespeople are selling the most products. The man- 
ager can then determine year-end sales bonuses. Or the store’s buyer can 
learn which products are selling well or not selling and make adjustments 
when reordering. A top executive might combine overall store sales trends 
with information from outside databases about consumer and_population 
trends. This information could be used to change the whole merchandising 
strategy of the store. 

DISTRIBUTED 

Many times the data in a company is stored not in just one location but in sev- 
eral locations. It is made accessible through a variety of communications net- 
works. The database, then, is a distributed database. That is, not all the data 

in a database is physically located in one place. Typically, database servers on 
a client/server network provide the link between the data. 

For instance, some database information can be at regional offices. Some 
can be at company headquarters, some down the hall from you, and some even 
overseas. Sales figures for a chain of department stores, then, could be located 

at the various stores. But executives at district offices or at the chain’s head- 
quarters could have access to these figures. . 

COMMERCIAL 
A commercial database is generally an enormous data- 
base that an organization develops to cover particular 
subjects. It offers access to this database to the public or 
selected outside individuals for a fee. Sometimes com- 
mercial databases are also called information utilities 
or data banks. An example is LexisNexis, which offers 
a variety of information-gathering and reporting serv- 
ices. (See Figure 12-12.) 
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* Dialog Information Services: Offers business 
information, as well as technical and scientific infor- 

mation. Figure 12-12 Commercial 
database (LexisNexis) 

* Dow Jones Interactive Publishing: Provides world news and information 

on business, investments, and stocks. 

e LexisNexis: Offers news and information on legal, public records, and 

business issues. 

Most of the commercial databases are designed for organizational as well as 
individual use. Organizations typically pay a membership fee plus hourly use 
fees. Often, individuals are able to search the database to obtain a summary of 
available information without charge. They pay only for those items selected 
for further investigation. 

See Figure 12-13 for a summary of the four types of databases. 

Databases 



Type Description 

Figure 12-13 Summary of the 
four types of databases 

CONCEPT CHECK 

DATABASE USES AND ISSUES 
atabases offer great opportunities for productivity. In fact, in corporate li- 
braries, electronic databases are now considered more valuable than books 

and journals. However, maintaining databases means users must make con- 

stant efforts to keep them from being tampered with or misused. 

STRATEGIC USES 

Databases help users to keep up to date and to plan for the future. To support 
the needs of managers and other business professionals, many organizations 
collect data from a variety of internal and external databases. This data is then 
stored in a special type of database called a data warehouse. A technique 
called data mining is often used to search these databases to look for related 
information and patterns. 

There are hundreds of databases available to help users with both general 
and specific business purposes, including 

e Business directories providing addresses, financial and marketing informa- 
tion, products, and trade and brand names. 

¢ Demographic data, such as county and city statistics, current estimates on 
population and income, employment statistics, census data, and so on. 

e Business statistical information, such as financial information on publicly 
traded companies, market potential of certain retail stores, and other busi- 

ness data and information. 

e Text databases providing articles from business publications, press re- 
leases, reviews on companies and products, and so on. 

° Web databases covering a wide range of topics, including all of the above. 
As mentioned earlier, Web search sites like Google maintain extensive 

databases of available Internet content. 



SECURITY 

Precisely because databases are so valuable, their security has become a criti- 
cal issue. As we discussed in Chapter 10, there are several database security 

concerns. One concern is that personal and private information about people 
stored in databases may be used for the wrong purposes. For instance, a per- 
son’s credit history or medical records might be used to make hiring or promo- 
tion decisions. Another concern is unauthorized users gaining access to a 
database. For example, there have been numerous instances in which a com- 
puter virus has been launched into a database or network. 

Security may require putting guards in company computer rooms and 

checking the identification of everyone admitted. Some security systems elec- 
tronically check fingerprints. (See Figure 12-14.) Security is particularly im- 
portant to organizations using WANs. Violations can occur without actually 

entering secured areas. As mentioned in previous chapters, most major corpo- 
rations today use special hardware and software called firewalls to control 
access to their internal networks. 

Figure 12-14 Security: 
Electronic fingerprint 
scanner. 

CONCEPT CHECK 

Nt Ball 
Database administrators use database management more about other careers in information technology, 

software to determine the most efficient ways to organ- _—irvisit us at www.computing2010.com and enter the 

ize and access a company’s data. (See Figure 12-15.) | keyword careers. 

Additionally, database administrators are typically re- 

sponsible for maintaining database security and backing 

up the system. Database administration is a fast-grow- 

ing industry and substantial job growth is expected. 

Database administrator positions normally require a 

bachelor’s degree in computer science or information 

systems and technical experience. Internships and prior 

experience with the latest technology are a consider- 

able advantage for those seeking jobs in this industry. 

It is possible to transfer skills learned in one industry, 

such as finance, to a new career in database adminis- 

tration. In order to accomplish this objective, many 

people seek additional training in computer science. 

Database administrators can expect to earn an an- 

nual salary of $48,500 to $85,000. Opportunities for 

advancement include positions as a chief technology 

officer or other managerial opportunities. To learn Figure 12-15 Database administrator 

Databases 



Lao oe Fu 
Every Book Ever Written... at Your Fingertips 

Database technology continues to evolve, and massive 

amounts of digital storage that seemed impossible only 

a few years ago are now available and affordable. In 

the future, you will likely be able to access every docu- 

ment ever produced by man just as easily as you cur- 

rently search the Web. Recently, 

several projects are under way 

to digitize, analyze, and store a 

vast amount of information. 

The Google Book Search is a 

massive database containing 

millions of books. Google, nu- 

merous libraries, and an increas- 

ing number of authors have been 

working together to expand this 

database. Books are scanned us- 

ing special cameras and high- 

speed scanners. The digital 

images are recognized using op- 

tical character recognition, and 

the content is analyzed. The re- 

sults are stored in databases, 

which make the text searchable. 

This technology allows users to 

cross-reference thousands of 

books for a given search term. 

The challenges of supporting a database this large 

are a topic of ongoing research. By some estimates, the 

Google project alone is scanning more than 1 million 

books per year. To make sense of all this information, 

advanced data mining and search techniques must be 

developed. In the future, a database might help you 

find quotes and articles related to a particular topic in 

a way never before possible. A 

single search could return 

a wide variety of writings on a 

topic, all without leaving your 

desk. 

The Google Book Search 

project has been the target of 

some opposition regarding the 

legality of indexing copy- 

righted works. The service pro- 

vides users with excerpts of 

texts within the database, even 
if that work is under copyright 

restriction that would other- 

wise prevent redistribution. 

What do you think? Should 

databases like these be allowed 

to store and access copyrighted 

materials? Who owns the 

scanned material? Would you 

use a database like this? 



USING GPa DVD DIRECT—A CASE STUDY 

DVD Direct is an entirely Web-oriented movie rental business. Its members order 
movies from DVD Direct's Web site and the movies are delivered on DVD disks by 
mail. Members can keep the movies as long as they wish before returning them 
by mail. However, a member can have at most three movies out at one time. 

A recent internal study at DVD Direct discovered that many current and po- 
tential customers with high-bandwidth Internet connections would prefer to 
have movies delivered over the Internet. Further, the study indicated that current 
customers who recently switched to high-bandwidth connections were very 
likely to drop their DVD Direct membership. Top management has become con- 
cerned that if DVD Direct does not address these findings, it will continue to lose 
high-bandwidth members and it may no longer be able to compete in the online 
movie rental business. This has led Carol, DVD Direct’s CEO, to consider some 

dramatic changes to its business model—the way it does business. 
So far, this issue has been formally discussed only in high-level meetings. 

However, the rumor mill has been working and almost everyone in the com- 
pany knows that some type of change is in the works. Alice, a recently hired 
market analyst, has joined the company at this critical moment for DVD Direct 

and is about to learn more about the proposed changes. To follow Alice as she 
meets with Bob, the vice president of marketing, visit us on the Web at 

www.computing2010.com and enter the keyword databases. 

“| want you to focus on some critical database issues.” 

Databases 
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VISUAL SUMMARY 
DATABASES 

Data consists of facts or observations about 

people, places, things, and events. 

Data Types 
Not long ago, data was limited to numbers, 

letters, and symbols. Now data includes 

e Audio—captured, interpreted, and saved 

using microphones and voice recognition 
systems. 

e Music—downloaded from the Internet and 

captured from other sources, rearranged, and 

used to create customized CDs. 

¢ Photographs—captured by digital cameras, 
edited by image-editing software, and shared 
with others over the Internet. 

¢ Video—captured by digital video cameras 
and TV tuner cards, saved, and used in 

presentations. 

Data Views 
There are two ways or perspectives to view data: 

the physical view and the logical view. 

¢ Physical view focuses on actual format 
and location of data; very specialized com- 
puter professionals are concerned with this 
view. 

¢ Logical view focuses on meaning and con- 
tent of data; end users and most computer 
professionals are concerned with this view. 

Data is organized by the following groups: 

Character—the most basic logical element, 
consisting of individual numbers, letters, and 

special characters. 

Field—next level, consisting of a set of related 

characters, for example, a person's last name. 

A data field represents an attribute (descrip- 
tion or characteristic) of some entity (person, 
place, thing, or object). 

Record—a collection of related fields, for ex- 

ample, a payroll record consisting of fields of 
data relating to one employee. 

Table—a collection of related records, for 
example, a payroll table consisting of all the 
employee records. 

Database—an integrated collection of related 
tables, for example, a personnel database 

contains all related employee table, including 
the payroll and the benefits tables. 

Key Field 
A key field (primary key) is the field in a record 
that uniquely identifies each record. 

Tables can be related (connected) to other ta- 

bles by key fields. 

Key fields in different files can be used to in- 
tegrate the data in a database. 

Common key fields are employee ID numbers 
and driver's license numbers. 



To be a competent end user, you need to understand data fields, records, tables, 

and databases. You need to be aware of the different ways in which a database 
can be structured and the different types of databases. Also, you need to know 
the most important database uses and issues. 

Batch versus Real-Time Processing 
Traditionally, data is processed in one of two 
ways: batch or real-time processing. 

¢ Batch processing—data is collected over 
time and then processed later all at one time 
(batched). For example, monthly credit card 
bills are typically created by processing credit 
card purchases throughout the past month. 

¢ Real-time processing (online 
processing)—data is processed at the 
same time the transaction occurs; direct 

access storage devices make real-time pro- 
cessing possible. For example, a request for 
cash using an ATM machine initiates a verifi- 

cation of funds, approval or disapproval, dis- 
bursement of cash, and an update of the 
account balance. 

Request 
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Approval 
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A database is a collection of integrated data— 
logically related files and records. 

Need for Databases 
Advantages of databases are sharing data, im- 
proved security, reduced data redundancy, and 
higher data integrity. 

Database Management 
A database management system (DBMS) is 

the software for creating, modifying, and gaining 
access to the database. A DBMS consists of five 

subsystems: 

e DBMS engine provides a bridge between 
logical and physical data views. 

¢ Data definition subsystem defines the 
logical structure of a database using a data 
dictionary or schema. 

¢ Data manipulation subsystem provides 
tools for data maintenance and data analy- 
sis; tools include query-by-example and 
structured query language (SQL). 

¢ Application generation subsystem provides 

tools for creating data entry forms with spe- 
cialized programming languages. 

¢ Data administration subsystem manages 

the database; database administrators 

(DBAs) are computer professionals who help 

define processing rights. 
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DBMS programs are designed to work with spe- 
cific data structures or database models. These 

models define rules and standards for all the 

data in the database. Five principal database 
models are hierarchical, network, relational, mul- 

tidimensional, and object-oriented. 

Hierarchical Database 
Hierarchical database uses nodes to link and 
structure fields and records; entries may have 
one parent node with several child nodes in a 
one-to-many relationship. 

Network Database 
Network database is like hierarchical except a 
child node may have more than one parent in a 
many-to-many relationship; additional connec- 
tions are called pointers. 

Class 

Objects 

Attributes 

Method 

First name: Bob First name: Sarah First name: Omar 

Last name: Larson Last name: Chou Last name: Garcia 

Address: 191 Main St. Address: 1901 Elm St. Address: 31 Grove St. 

Wage: 18 Wage: 23 Wage: 22 

Pay (Wage x Hour) _—_ Pay (Wage x Hour) Pay (Wage x Hour) 

Relational Database 
Relational database data is stored in tables (re- 

lations); related tables must have a common 

data item (key field). A table and its data is 

called a relation. 

Multidimensional Database 
Multidimensional databases extend two- 

dimensional relational tables to three or more 

dimensions, sometimes called a data cube. 

Multidimensional databases offer more flex- 

ible structures than relational databases, pro- 

viding a more intuitive means of modeling 
data. 

Object-Oriented Database 
Object-oriented databases store data, instruc- 

tions, and unstructured data. Data is organized 

using classes, objects, attributes, and methods. 

¢ Classes are general definitions. 

¢ Objects are specific instances of a class that 
can contain both data and instructions to 
manipulate the data. 

e Attributes are the data fields an object 
possesses. 

¢ Methods are instructions for retrieving or 
manipulating attribute values. 
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There are four types of databases: 

Individual 
Individual database or microcomputer data- 
base is used by one person. 

Company or Shared 
Company databases are usually stored on a cen- 
tral server and accessed by multiple people. 
These databases are typically used for company 
operations. 

Distributed 
Distributed database is spread out geographi- 
cally; not all data is physically located in one 
place; it is accessible by communications links. 

Commercial 
Commercial databases are generally enormous 
and cover particular subjects; also known as in- 
formation utilities and data banks. 

Databases 

Databases offer a great opportunity for in- 
creased productivity; however, security is al- 
ways a concern. 

Strategic Uses 
Data warehouses are a new type of database 
that supports data mining. Data mining is a 
technique for searching and exploring databases 
for related information and patterns. 

Databases available for general and specific 
business purposes include business directories, 
demographic data, business statistical informa- 
tion, text databases, and Web databases. 

Security 
Two important security concerns are illegal use 
of data and unauthorized access. Most organi- 
zations use firewalls to protect their internal 
networks. 
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Database administrators use database manage- 
ment software to determine the most efficient 
ways to organize and access a company’s data. 
They are also responsible for database security 
and system backup. Bachelor's degree in com- 
puter science or information systems and techni- 
cal experience required. Salary range $48,000 to 
$90,000. 
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application generation subsystem (338) 

attribute (335, 343) 

batch processing (336) 

character (334) 

child node (340) 

class (343) 

commercial database (345) 

common dataitem (341) 

company database (344) 

data (334) 

data administration subsystem (339) 

data bank (345) 

data cube (342) 

data definition subsystem (338) 

data dictionary (338) 

data integrity (337) 
data maintenance (338) 

data manipulation subsystem (338) 
data mining (346) 

data redundancy (337) 

data warehouse (346) 

database (335) 

database administrator (DBA) (339, 347) 

database management system 

(DBMS) (338) 
database model (340) 

DBMS engine (338) 

distributed database (345) 

entity (335) 

field (335) 

firewall (347) 

hierarchical database (340) 

individual database (344) 

information utility (345) 

key field (335) 

logical view (334) 
many-to-many relationship (341) 
method (343) 

microcomputer database (344) 

multidimensional database (342) 

network database (341) 

node (340) 

object (343) 
object-oriented database (343) 

one-to-many relationship (340) 

online processing (336) 
parent node (340) 

physical view (334) 
pointers (341) 

primary key (335) 
processing rights (339) 
query-by-example (338) 
real-time processing (336) 

record (335) 

relation (335) 

relational database (341) 

schema (338) 

structured query language (SQL) (338) 

table (335) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms12. 
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r, MULTIPLE CHOICE oe 

Circle the letter or fill in the correct answer. 

1 ° Facts or observations about people, places, things, or events are stored as 

a. numbers c. statistics 

b. information d. data 

Which sequence is ordered from the least to the most complex? 

a. character, record, field, database, table c. character, field, record, database, table 

b. character, field, record, table, database dd. character, table, record, field, database 

-A collection of related tables is called a 

a. character c. field 

b. database _ d. record 

When data is processed at the same time that a transaction occurs, it is called 

a. batch processing c. real-time processing 

b. group processing d. consignment processing 

The software used to create and modify a database is called a(n) 

a. DBMS c. MDBS 

b. DBMFA d. DMBS 

In a network database model, each child node may have more than one parent node. 

This relationship is called 

a. one-to-many c. many-to-many 

b. one-to-one d. combined join 

In the relational database model, a column represents a 

a. character Coaite 

b. record d. field 

A database whose data is not located in just one place is said to be 

a. distributed c. centralized 

b. fragmented d. split 

Commercial databases are also known as 

a. data warehouses c. DBMS engines 

b. information utilities d. key fields 

A technique used to search databases looking for related information and patterns is 

a. data mining c. data retrieving 

b. data modeling d. data culling 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiple12. 

Databases 



COMPUTING ESSENTIALS 2010 

Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. data dictionary 1. End users and most computer professionals use this 

b. DBMS data view. 

c. table 2. Acollection of records. 

d. key field 3. The common field by which tables in a database are 

e. logical related. __ 
foaled 4. Processing that occurs where data is processed when 

the transaction occurs. 

So eae 5. Software required to create, modify, and gain access to 

h. SQL adatabase aun 

i. real-time 6. Defines the logical structure of a database. 

j._ relational database 7. Aspecialized programming language typically included 
in the data manipulation subsystem. 

8. Database with hierarchical arrangement of nodes in 
which each child node may have more than one parent 
node. 

9. Database structure in which data is organized into 

related tables. 

10. DBMS structure that extends the two-dimensional 

relational data model. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching12. 

OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

Describe the five logical data groups or categories. 

What is the difference between batch processing and real-time processing? 

Identify and define the five parts of DBMS programs. 

Describe each of the five common database models. 

Shi et td What are some of the benefits and limitations of databases? Why is security a concern? 
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APPLYING TECHNOLOGY | 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. 

Free Database Software 

Did you know that advanced database management software can be obtained for free? Visit our Web 

site at www.computing2010.com and enter the keyword mysq! to connect to a site that features free 

database software. Read about this software and then answer the following questions: (a) What is 

MySQL? What is its basic functionality? (b) How does MySQL compare to commercial software like 

Microsoft Access in terms of performance? (c) What support is available to users of MySQL? How is 

it provided? (d) Would you recommend MySQL as an IT solution? Why or why not? 

Internet Movie Database 

One popular commercial database is the In- 

ternet Movie Database, or IMDB. Connect to} *smemeceese = Se 

our Web site at www.computing2010.com 3 ibaa _ cane 

and enter the keyword movie to link to the 

IMDB site. Once connected, try making a 

couple of queries and then answer the fol- 

lowing questions: (a) What types of infor- SE spe a 
i TT SWATCH! Check out our featured videos and waders, plus ows ful deectery of [episodes movies lips 

mation does the IMDB contain? (b) What | ero eseouammn Pen 
ieee DVD Be De you usually notice " goofs” in fils (rlick bare for an example)? (Suggested by “Vhso") (ota) ‘sees 

Badr * Ghia Se Of Feats 

queries did you try? What were the results? 
jatch This: Trailers and More - Laugh it Up Edition 

Tindectoc Matinee Searist 

(c) Based on your knowledge of databases, 

would you expect the IMDB to be relational 

or hierarchical? Justify your answer. 

Online Databases 

As an Internet user, you have access to many interesting and informative databases via the Web. 

Locate at least five online databases that contain information that is interesting to you by con- 

ducting a Web search using the keywords “online database.” Conduct a query of each database 

and then answer the following: (a) Give the URL and a brief description of each online database 

you reviewed. (b) What features are common to online databases? (c) Which provided the most 

relevant or interesting information? Will you use this site again? Why or why not? 

Databases 
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EXPANDING YOUR KNOWLEDGE 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

DVD Direct Databases 

DVD Direct customers currently use the Internet to order videos. The videos are sent and returned 

by mail. DVD Direct is exploring the use of streaming video to deliver videos through the Inter- 

net. This change would significantly impact the way it does business. To learn more about DVD 

Direct, visit us on the Web at www.computing2010.com and enter the keyword databases. 

(a) Describe how DVD Direct currently stores movie data. (b) Create a drawing similar to Figure 

12-2 that shows how DVD Direct uses batch processing. (c) What changes would be required to 

support online delivery of movies? (d) Create a drawing similar to Figure 12-3 that shows how 

DVD Direct could use real-time processing. (e) Compare the advantages and disadvantages of 

batch and real-time processing. 

SQL 

Structured query language (SQL) is the 

most widely used language for database in- 
. 3 i \ C ; 4 coer fines asa ona 

teraction today. Connect to our Web site at} gag : Saltoursecon | —— 

www.computing2010.com and enter the 
Siam he Nowell mad Micrnsaft are making Windows Sarwar 2008 And SHISF Ian Server Fatarnriee mock hatter tngather, Raqnect A 

|| Novell/Microsoft Deployment Kit, keyword sq! to link to a site that gives an | 
] Welcome to SQLCourse.com) oS 

overview of SQL. Explore the site and ans- | 

er x see iorstvcaemman ety IBM INFOSPHERE” | wer the following: (a) What type of data crass ase. — WAREHOUSE | 

base is SQL designed for? (b) What database sry | 
fis Ure basic: I= 7 

tasks can SQL be used for? (c) List some | ] casei sama an recieve Sk 

popular databases that use SQL. (d) In the 

DVD Direct case in the chapter, Alice is considering changes to the current database system. How 

might SQL be used to help accomplish that task? Be specific. 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Personal Information 

Corporations currently collect information about the purchases you make and your personal 

spending habits. Sometimes corporations will share information to build a more informative pro- 

file about you. There have been proposals for legislation to regulate or halt this type of exchange. 

Consider how you feel about this exchange of information and then answer the following ques- 

tions in a one-page paper: (a) What ethics and privacy concerns are related to corporations shar- 

ing personal data? (b) How might the consumer benefit from this? (c) Could this harm the 

consumer? What could happen if your grocery store shared information about your purchases 

with your life insurance carrier? (d) What rights do you feel consumers should have with regard to 

privacy of information collected about them? How should these rights be enforced? Defend your 

answer. 

Database Security 

Securing the data in a database is typically 

as important a concern as its design. Re- 

search database security on the Web and 861 Server 2008 

then write a one-page paper that ad- 

dresses the following topics: (a) Describe a 
. . Seamity teature-enhanced database platform 

few security risks that databases must be speeee tence eee ee Bee 
* Help secure data across the enterprise 

5 A Help protect your date with  databese solution thet 6 designed to be secure by defauit 

protected against. (b) Describe some steps Ae em P| * Coutralecocs to dete rescence 
2) Take unr oF pour ate by pruilrny acess Wy uriy uneo> nny ex, weed by moray 

J autormetan eftecrey. 

that can be taken to ensure that a data-  f “Sitectistmastecmemscntimntecot ome 
ae 

base is secured. (c) In the DVD Direct case} 

in the chapter, Harvey cited some security | “na dtm case een meer 

concerns for the new database design. Summarize those concerns and add any others you think 

would be important. (d) What obligations does DVD Direct have to the copyright owners of the 

streaming videos to keep its data secure? What obligations does it have to its customers? 

Databases 
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. Introduction 
Most people in an organization are involved with an 

information system of some kind. For an organization 

to create and effectively use a system requires consid- 

erable thought and effort. Fortunately, there is a six- 

step process for accomplishing this. It is known as 

systems analysis and design. 

Big organizations can make big mistakes. For ex- 

ample, General Motors spent $40 billion putting in 

factory robots and other high technology in its auto- 

making plants. It then removed much of this equip- 

ment and reinstalled that basic part of the assembly 

line, the conveyor belt. Why did the high-tech pro- 

duction systems fail? The probable reason was that 

GM did not devote enough energy to training its 

workforce in using the new systems. 

The government also can make big mistakes. In one 

year, the Internal Revenue Service computer system 

was so overwhelmed it could not deliver tax refunds 

AND DESIGN 

on time. How did this happen? Despite extensive test- 

ing of much of the system, not all testing was com- 

pleted. Thus, when the new system was phased in, the 

IRS found it could not process tax returns as quickly as 

it had hoped. 

Both of these examples show the necessity for 

thorough planning—especially when an organization 

is trying to implement a new kind of system. Systems 

analysis and design reduces the chances for such 

spectacular failures. 

Competent end users need to understand the im- 

portance of systems analysis and design. They need to 

be aware of the relationship of an organization’s chart 

to its managerial structure. Additionally, they need to 

know the six phases of the systems development life 

cycle: preliminary investigation, systems analysis, sys- 

tems design, systems development, systems imple- 

mentation, and systems maintenance. 

Organization Chart 
shows levels of management 
and formal lines of authority 

1. Project less than $10,000 Pent lt agyo et een 

2. Good credit history i. Vg ee NI a a 

| aie 

2. Require deposit vs || Ys | sectaal 
3. Reject project 
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Figure 13-1 The six-phase 
systems life cycle 

YSTEMS ANALYSIS AND DESIGN 

e described different types of information systems in the last chapter. 
Now let us consider: What, exactly, is a system? We can define it as a col- 

lection of activities and elements organized to accomplish a goal. As we saw in 
Chapter 11, an information system is a collection of hardware, software, peo- 

ple, procedures, and data. These work together to provide information essen- 
tial to running an organization. This information helps to produce a product 
or service and, for profit-oriented businesses, derive a profit. 

Information about orders received, products shipped, money owed, and so 
on, flows into an organization from the outside. Information about what sup- 
plies have been received, which customers have paid their bills, and so on, also 

flows within the organization. To avoid confusion, the flow of information 

must follow a route that is defined by a set of rules and procedures. However, 
from time to time, organizations need to change their information systems. 
Reasons include organizational growth, mergers and acquisitions, new mar- 
keting opportunities, revisions in governmental regulations, and availability of 

new technology. 
Systems analysis and design is a six-phase problem-solving procedure for 

examining and improving an information system. The six phases make up the 
systems life cycle. (See Figure 13-1.) The phases are as follows: 

1. Preliminary investigation: The information problems or needs are identified. 

2. Systems analysis: The present system is studied in depth. New requirements 

are specified. 

WwW . Systems design: A new or alternative information system is designed. 

4. Systems development: New hardware and software are acquired, developed, 
and tested. 

5. Systems implementation: The new information system is installed and 
adapted to the new system, and people are trained to use it. 

6. Systems maintenance: In this ongoing phase, the 
system is periodically evaluated and updated as 
needed. 

In organizations, this six-phase systems life cycle is 
used by computer professionals known as systems 
analysts. These people study an organization’s sys- 
tems to determine what actions to take and how to use 
computer technology to assist them. A recent survey 
by Money magazine compared salary, prestige, and 
security of 100 widely held jobs. The top job classifica- 
tion was computer engineer, followed by computer 
systems analyst. 

As an end user, working alone or with a systems an- 
alyst, it is important that you understand how the sys- 
tems life cycle works. In fact, you may have to use the 
procedure. More and more end users are developing 
their own information systems. This is because in 
many organizations there is a three-year backlog of 
work for systems analysts. For instance, suppose you 
recognize that there is a need for certain information 
within your organization. Obtaining this information 
will require the introduction of new hardware and soft- 
ware. You go to seek expert help from systems analysts 



in studying these information needs. At that point you discover that the systems 
analysts are so overworked it will take them three years to get to your request! 

You can see, then, why many managers are learning to do these activities them- 
selves. In any case, learning the six steps described in this chapter will raise your 
computer competency. It also will give you skills to solve a wide range of prob- 
lems. These skills can make you more valuable to an organization. 

PHASE 
i 1 ee aa 

1: PRELIMINARY INVESTIGATION 
he first phase of the systems life cycle is a preliminary investigation of a 
proposed project to determine the need for a new information system. This 

usually is requested by an end user or a manager who wants something done 
that is not presently being done. For example, suppose you work for Advantage 
Advertising, a fast-growing advertising agency. Advantage Advertising pro- 
duces a variety of different ads for a wide range of different clients. The agency 
employs both regular staff workers and on-call freelancers. One of your re- 
sponsibilities is keeping track of the work performed for each client and the 
employees who performed the work. In addition, you are responsible for tabu- 
lating the final bill for each project. (See Figure 13-2.) 

How do you figure out how to charge which clients for which work done by 
which employees? This kind of problem is common to many service organiza- 
tions (such as lawyers’ and contractors’ offices). Indeed, it is a problem in any 

organization where people charge for their 
time and clients need proof of hours worked. 

In Phase 1, the systems analyst—or the 

end user—is concerned with three tasks: 
(1) briefly defining the problem, (2) suggest- 
ing alternative solutions, and (3) preparing a 
short report. (See Figure 13-3.) This report 
will help management decide whether to 
pursue the project further. (If you are an end 
user employing this procedure for yourself, 
you may not produce a written report. 

Rather, you would report your findings 
directly to your supervisor.) 

DEFINING THE PROBLEM 
Defining the problem means examining what- 
ever current information system is in use. 

Determining what information is needed, by 
whom, when, and why is accomplished by 
interviewing and making observations. If the 
information system is large, this survey is 
done by a systems analyst. If the system is 
small, the survey can be done by the end user. 

Systems Analysis and Design 

sore 

Figure 13-2 Preliminary 
investigation 



Figure 13-3 Phase 1: Preliminary 
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has many people working on it. It is difficult to pull together all their notations 
to make up a bill for the client. Some freelancers work at home, and their time 

slips are not readily available. These matters constitute a statement of the 
problem: The company has a manual time-and-billing system that is slow and 
difficult to implement. 

As an end user, you might experience difficulties with this system yourself. 
You're in someone else’s office, and a telephone call comes in for you from a 
client. Your desk calendar is back in your own office. You have two choices. 
You can always carry your calendar with you, or you can remember to note the 
time you spent on various tasks when you return to your office. The secretary 

to the account executive is continually after you (and everyone else at Advan- 
tage) to provide photocopies of your calendar. This is so that various clients 
can be billed for the work done on various jobs. Surely, you think, there must 

bea better way to handle time and billing. 

SUGGESTING ALTERNATIVE SYSTEMS 

This step is simply to suggest some possible plans as alternatives to the present 
arrangement. For instance, Advantage could hire more secretaries to collect 
the information from everyone's calendars (including telephoning those work- 
ing at home). Or it could use the existing system of network-linked microcom- 
puters that staffers and freelancers presently use. Perhaps, you think, there is 
already some off-the-shelf packaged software available that could be used for 
a time-and-billing system. At least there might be one that would make your 
own job easier. 

PREPARING A SHORT REPORT 
For large projects, the systems analyst writes a report summarizing the results of 
the preliminary investigation and suggesting alternative systems. The report also 
may include schedules for further development of the project. This document is 
presented to higher management, along with a recommendation to continue or 
discontinue the project. Management then decides whether to finance the second 
phase, the systems analysis. 

For Advantage Advertising, your report might point out that billing is fre- 
quently delayed. It could say that some tasks may even “slip through the cracks” 
and not get charged at all. Thus, as the analyst has noted, you suggest the project 
might pay for itself merely by eliminating lost or forgotten charges. 

CONCEPT CHECK 

LE SPIRENT 

SL AA LN TIN ON ESN 

PHASE 2:SYSTEMS ANALYSIS) 
n Phase 2, systems analysis, data is collected about the present system. This 
data is then analyzed, and new requirements are determined. We are not 

concerned with a new design here, only with determining the requirements for 
a new system. Systems analysis is concerned with gathering and analyzing the 
data. This usually is completed by documenting the analysis in a report. (See 

Figure 13-5.) 

Systems Analysis and Design 
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Figure 13-5 Phase 2: Systems 
analysis 

GATHERING DATA 

When gathering data, the systems analyst—or the end user doing systems 
analysis—expands on the data gathered during Phase 1. He or she adds de- 
tails about how the current system works. Data is obtained from observation 
and interviews. In addition, data may be obtained from questionnaires given 
to people using the system. Data also is obtained from studying documents 
that describe the formal lines of authority and standard operating proce- 
dures. One document is the organization chart, which shows levels of man- 
agement and formal lines of authority. (See Figure 13-6.) You might note that 

Figure 13-6 Example of an 
organization chart 



an organization chart resembles the hierarchy of three levels of management 
we described in Chapter 11. The levels are top managers, middle managers, 
and supervisors. 

Note in our illustration in Figure 13-6 that we have preserved the department 
labeled “Production.” However, the name in an advertising agency might be 
something like “Creative Services.” Obviously, the products an advertising agency 
produces are ads: radio and television commercials, magazine and newspaper 
ads, billboard ads, and so on. In any case, if the agency is working on a major ad- 
vertising campaign, people from several departments might be involved. There 
also might be people from different management levels within the departments. 
Their time charges will vary, depending on how much they are paid. 

ANALYZING THE DATA 

In the data analysis step, the idea is to learn how information currently flows 
and to pinpoint why it isn’t flowing appropriately. The whole point of this step is 
to apply logic to the existing arrangement to see how workable it is. Many times, 
the current system is not operating correctly because prescribed procedures are 
not being followed. That is, the system may not really need to be redesigned. 
Rather, the people in it may need to be shown how to follow correct procedures. 

Many different tools are available to assist systems analysts and end users in 
the analysis phase. Some of the principal ones are as follows: 

e¢ Checklists: Numerous checklists are available to assist in this stage. 
A checklist is a list of questions. It is helpful in guiding the systems analyst 
and end user through key issues for the present system. 

For example, one question might be “Can reports be prepared easily from 
the files and documents currently in use?” Another might be “How easily 
can the present time-and-billing system adapt to change and growth?” 

¢ Top-down analysis method: The top-down analysis method is used to 
identify the top-level components of a complex system. Each component is 
then broken down into smaller and smaller components. This approach 
makes each component easier to analyze and deal with. 

For instance, the systems analyst might look at the present kind of bill 
submitted to a client for a complex advertising campaign. The analyst 
might note the categories of costs—employee salaries, telephone and 
mailing charges, travel, supplies, and so on. 

¢ Grid charts: A grid chart shows the relationship between input and output 
documents. An example is shown in Figure 13-7 that indicates the relation- 
ship between the data input and the outputs. 

LO CETERA A I IR ia i Hee Di aa PS NV NIE eto AS 2 alate acai eRe eat Se 
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Figure 13-8 Example of a 
decision table 

Figure 13-9 Example of a system 
flowchart 

Manual input Process 

Offline storage Document 

Figure 13-10 System flowchart 
symbols 

Phi na ed ER A NS OR Soya ie 

ACE Avie y 
(Peed sated cubs ry 

a. oe it 

For instance, a time sheet is one of many inputs that produces a partic- 
ular report, such as a client’s bill. Other inputs might be forms having to 
do with telephone conferences and travel expenses. On a grid sheet, rows 
represent inputs, such as time sheet forms. Columns represent output doc- 
uments, such as different clients’ bills. A check mark at the intersection of 

a row and column means that the input document is used to create the 
output document. 

Decision tables: A decision table shows the decision rules that apply when 
certain conditions occur. Figure 13-8 shows a decision table to evaluate 
whether to accept a client’s proposed advertising project. The first decision 
rule applies if both conditions are met. If the project is less than $10,000 

and if the client has a good credit history, the firm will accept the project 
without requiring a deposit. 

System flowcharts: System flowcharts show the flow of input data to 
processing and finally to output, or distribution of information. An exam- 
ple of a system flowchart keeping track of time for advertising “creative 
people” is shown in Figure 13-9. The explanation of the symbols used 
appears in Figure 13-10. Note that this describes the present manual, or 
noncomputerized, system. (A system flowchart is not the same as a 
program flowchart, which is very detailed. Program flowcharts are 
discussed in Chapter 14.) 

Data flow diagrams: Data flow diagrams show the data or information 
flow within an information system. The data is traced from its origin 
through processing, storage, and output. An example of a data flow dia- 
gram is shown in Figure 13-11. The explanation of the symbols used 
appears in Figure 13-12. 

Automated design tools: Automated design tools are software packages 
that evaluate hardware and software alternatives according to 
requirements given by the systems analyst. They are also called 
computer-aided software engineering (CASE) tools. These tools are not 
limited to systems analysis. They are used in systems design and develop- 
ment as well. CASE tools relieve the systems analysts of many repetitive 
tasks, develop clear documentation, and, for larger projects, coordinate 
team member activities. 
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Figure 13-11 Example of a data flow diagram symbols 

For a summary of the analysis tools, see Figure 13-13. 

DOCUMENTING SYSTEMS ANALYSIS 

In larger organizations, the systems analysis stage is typically documented in 
a report for higher management. The systems analysis report describes the 
current information system, the requirements for a new system, and a possible 
development schedule. For example, at Advantage Advertising, the system 
flowcharts show the present flow of information in a manual time-and-billing 
system. Some boxes in the system flowchart might be replaced with symbols 
showing where a computerized information system could work better. 

Management studies the report and decides whether to continue with the 
project. Let us assume your boss and higher management have decided to con- 
tinue. You now move on to Phase 3, systems design. 

oy Usama 
p> What is the purpose of the analysis phase? 

p List and describe the common analysis tools. 

' 

p What is a systems analysis report? 

Description 

Checklist Provides a list of questions about key issues 

Top-down analysis Divides a complex system into components, beginning at the 

top 

Grid chart Shows relationships between inputs and outputs 

Decision table Specifies decision rules and circumstances when specific 

rules are to be applied 

System flowchart Shows movement of input data, processing, and output or 

distribution of information 

Shows data flow within an organization or application 

Automated design tools Automates the analysis, design, and development of 

information systems | Figure 13-13 Summary of 
# analysis tools 
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Figure 13-14 Phase 3: Systems 
design 

PHASE 3: SYSTEMS DESIGN 

hase 3 is systems design. It consists of three tasks: (1) designing alternative 
systems, (2) selecting the best system, and (3) writing a systems design re- 

port. (See Figure 13-14.) 

DESIGNING ALTERNATIVE SYSTEMS 

In almost all instances, more than one design can be developed to meet the in- 
formation needs. Systems designers evaluate each alternative system for feasi- 
bility. By feasibility we mean three things: 

¢ Economic feasibility: Will the costs of the new system be justified by the 
benefits it promises? How long will it take for the new system to pay for 
itself? 

e Technical feasibility: Are reliable hardware, software, and training avail- 
able to make the system work? If not, can they be obtained? 

¢ Operational feasibility: Can the system actually be made to operate in the 
organization, or will people—employees, managers, clients—resist it? 

SELECTING THE BEST SYSTEM 

When choosing the best design, managers must consider these four ques- 
tions: (1) Will the system fit in with the organization’s overall information 
system? (2) Will the system be flexible enough so it can be modified in the future? 
(3) Can it be made secure against unauthorized use? (4) Are the benefits worth 

the costs? 
For example, one aspect you have to consider at Advantage Advertising is se- 

curity. Should freelancers and outside vendors enter data directly into a com- 
puterized time-and-billing system, or should they keep submitting time sheets 
manually? In allowing these outside people to input information directly, are 
you also allowing them access to files they should not see? Do these files con- 
tain confidential information, perhaps information of value to rival advertising 
agencies? 

Development 



WRITING THE SYSTEMS DESIGN REPORT 

The systems design report is prepared for higher management and describes 
the alternative designs. It presents the costs versus the benefits and outlines 
the effect of alternative designs on the organization. It usually concludes by 
recommending one of the alternatives. 

CONCEPT CHECK 

PHASE 4: SYSTEMS DEVELOPMENT <tee 3 sea 

hase 4 is systems development. It has three steps: (1) acquiring software, 
(2) acquiring hardware, and (3) testing the new system. (See Figure 13-15.) 

ACQUIRING SOFTWARE 
Application software for the new information system can be obtained in two 
ways. It can be purchased as off-the-shelf packaged software and possibly 
modified, or it can be custom designed. If any of the software is being spe- 
cially created, the programming steps we will outline in Chapter 14 should 
be followed. 

With the systems analyst's help, you have looked at time-and-billing packaged 
software designed for service organizations. Unfortunately, you find that none of 
the packaged software will do. Most of the packages seem to work well for one 
person (you). However, none seems to be designed for many people working to- 
gether. It appears, then, that software will have to be custom designed. (We 
discuss the process of developing software in Chapter 14, on programming.) 

Implementation 

Systems Analysis and Design 

Figure 13-15 Phase 4: Systems 
development 



Figure 13-16 To test a system, 

sample data is entered and 

problems are resolved 

ACQUIRING HARDWARE 

Some new systems may not require new computer equipment, but others will. 
The equipment needed and the places where they are to be installed must be 
determined. This is a very critical area. Switching or upgrading equipment can be 
a tremendously expensive proposition. Will a microcomputer system be suffi- 
cient as a company grows? Are networks expandable? Will people have to 
undergo costly training? 

The systems analyst tells you that there are several different makes and 
models of microcomputers currently in use at Advantage Advertising. Fortu- 
nately, all are connected by a local area network to a file server that can hold 
the time-and-billing data. To maintain security, the systems analyst suggests 
that an electronic mailbox be installed for freelancers and others outside the 
company. They can use this electronic mailbox to post their time charges. 
Thus, it appears that existing hardware will work just fine. 

TESTING THE NEW SYSTEM 

After the software and equipment have been installed, the system should be 
tested. Sample data is fed into the system. The processed information is then 
evaluated to see whether results are correct. Testing may take several months 
if the new system is complex. 

For this step, you ask some people in Creative Services to test the system. 

(See Figure 13-16.) You observe that some of the people have problems know- 
ing where to enter their times. To solve the problem, the software is modified 
to display an improved user entry screen. After the system has been thoroughly 
tested and revised as necessary, you are ready to put it into use. 

CONCEPT CHECK 



nother name for Phase 5, systems implementation, is conversion. It is 
the process of changing—converting—from the old system to the new one 

and training people to use the new system. (See Figure 13-17.) 

TYPES OF CONVERSION 
There are four approaches to conversion: direct, parallel, pilot, and phased. 

¢ In the direct approach, the conversion is done simply by abandoning the 
old and'starting up the new. This can be risky. If anything is still wrong 
with the new system, the old system is no longer available to fall back on. 

The direct approach is not recommended precisely because it is so risky. 
Problems, big or small, invariably crop up in a new system. In a large 
system, a problem might just mean catastrophe. 

¢ In the parallel approach, old and new systems are e operated side by side 
until the new one proves to be reliable. 

This approach is low-risk. If the new system fails the organization can 
just switch to the old system to keep going. However, keeping enough 
equipment and people active to manage two systems at the same time can 

be very expensive. Thus, the parallel approach is used only in cases in 
which the cost of failure or of interrupted operation is great. 

¢ In the pilot approach, the new system is tried out in only one part of the 
organization. Once the system is working smoothly in that part, it is imple- 
mented throughout the rest of the organization. 

The pilot approach is certainly less expensive than the parallel 
approach. It also is somewhat riskier. However, the risks can be controlled 
because problems will be confined only to certain areas of the organiza- 
tion. Difficulties will not affect the entire organization. 

¢ In the phased approach, the new system is implemented gradually over a 
period of time. 

Maintenance 

Figure 13-17 Phase 5: Systems 
implementation 

Systems Analysis and Design ae 



Description Discussion 

Abandon the old Very risky; not recommended 

_ Parallel Run old and new Very low risk; however, very expensive; not 

side by side generally recommended 

_ Pilot Convert part of Less expensive but riskier than parallel 

organization first conversion; recommended for situations 

with many people performing similar 

operations 

| Phased Implement gradually Less risky but more expensive than parallel 

conversion; recommended for situations 

} with many people performing different 

Figure 13-18 Types of } operations 

conversion : 

The entire implementation process is broken down into parts or phases. 
Implementation begins with the first phase, and once it is successfully 
implemented, the second phase begins. This process continues until all 
phases are operating smoothly. This is an expensive proposition because 
the implementation is done slowly. However, it is certainly one of the least 
risky approaches. 

In general, the pilot and phased approaches are the favored methods. Pilot 
is preferred when there are many people in an organization performing 

similar operations—for instance, all sales clerks in a department store. 

Phased is more appropriate for organizations in which people are perform- 

ing different operations. For a summary of the different types of conversions, 
see Figure 13-18. 

You and the systems analyst, with top management support, have decided 
on a pilot implementation. This approach was selected in part based on cost 
and the availability of a representative group of users. The Creative Services 
department previously tested the system and has expressed enthusiastic 
support for it. A group from this department will pilot the implementation 
of the time-and-billing system. 

TRAINING 

Training people is important, of course. Unfortunately, it is one of the most 
commonly overlooked activities. Some people may begin training early, even 
before the equipment is delivered, so that they can adjust more easily. In 
some cases, a professional software trainer may be brought in to show peo- 
ple how to operate the system. However, at Advantage Advertising, the time- 
and-billing software is simple enough that the systems analyst can act as the 
trainer. 

‘y DOU 

| pb What is the goal of the implementation phase? 

| Briefly describe the four approaches to conversion. 
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: Spee Orem MAINTENANCE 
Ae implementation comes systems maintenance, the last step in the sys- 

tems life cycle. This phase is a very important, ongoing activity. Most or- 
ganizations spend more time and money on this phase than on any of the 
others. Maintenance has two parts: a systems audit and a periodic evaluation. 
(See Figure 13-19.) 

In the systems audit, the system’s performance is compared to the original 
design specifications. This is to determine whether the new procedures are ac- 
tually furthering productivity. If they are not, some redesign may be necessary. 

After the systems audit, the new information system is further modified, if nec- 

essary. All systems should be evaluated from time to time to determine whether 
they are meeting the goals and providing the service they are supposed to. 

The six-step systems life cycle is summarized in Figure 13-20. 

2 

CONCEPT CHECK 

Investigation 

Figure 13-19 Phase 6: Systems 
maintenance 

Activity 

Figure 13-20 Summary of 
systems life cycle 
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Figure 13-21 SimuSys 
prototyping software from IBM 

PROTOTYPING AND RAPID APPLICATIONS 
DEVELOPMENT 

if it necessary to follow every phase of the systems life cycle? It may be desir- 
able, but often there is no time to do so. For instance, hardware may change 

so fast that there is no opportunity for evaluation, design, and testing as just 
described. Two alternative approaches that require much less time are proto- 

typing and rapid applications development. 

PROTOTYPING 

Prototyping means to build a model or prototype that can be modified before 
the actual system is installed. For instance, the systems analyst for Advantage 
Advertising might develop a proposed or prototype menu as a possible screen 

display for the time-and-billing system. Users would try it out and provide feed- 
back to the systems analyst. The systems analyst would revise the prototype 
until the users felt it was ready to put into place. Typically, the development 

time for prototyping is shorter; however, it is sometimes more difficult to man- 

age the project and to control costs. (See Figure 13-21.) 

RAPID APPLICATIONS DEVELOPMENT 

Rapid applications development (RAD) involves the use of powerful develop- 
ment software, small specialized teams, and highly trained personnel. For exam- 
ple, the systems analyst for Advantage Advertising would use specialized 
development software like CASE, form small teams consisting of select users and 
managers, and obtain assistance from other highly qualified analysts. Although 
the resulting time-and-billing system would likely cost more, the development 
time would be shorter and the quality of the completed system would be better. 

CONCEPT CHECK 
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© 9 ad SE CE 
BR B® Prototype Composer for Agile Prototyping - Sere. 

SERENA 



Careers in IT 

A systems analyst follows the steps described in 

the systems life cycle. (See Figure 13-22.) Analysts plan 

and design new systems or reorganize a company’s 

computer resources to best utilize them. Analysts fol- 

low the systems life cycle through all its steps: prelim- 

inary investigation, analysis, design, development, 

implementation, and maintenance. 

Systems analyst positions normally require a bache- 

lor’s degree in computer science or information sys- 

tems and technical experience. Internships and prior 

experience with the latest technology are a consider- 

able advantage for those seeking jobs in this industry. 

Systems analysts can expect to earn an annual salary 

of $54,500 to $87,500. Opportunities for advance- 

ment include positions as a chief technology officer or 

other managerial opportunities. 

To learn about other careers in information technol- 

ogy, visit us at www.computing2010.com and enter the 

keyword careers. 

The Challenge of Keeping Pace 

Most observers firmly believe that the pace of business 

is now faster than ever before. The time to develop a 

product and bring it to market in many cases is now 

months rather than years. Internet technologies, in 

particular, have provided tools to support the rapid in- 

troduction of new products and services. 

To stay competitive, corporations must integrate 

these new technologies into their existing way of do- 

ing business. In many cases, the traditional systems life 

cycle approach takes too long—sometimes years—to 

develop a system. Many organizations are responding 

by aggressively implementing prototyping and RAD. 

Others are enlisting the services of outside consulting 

groups that specialize in systems development. 

One such company is Drapkin Technology. Drapkin 

provides technical expertise and managerial experience to 

the systems analysis and design process. Working with 

corporations such as Gateway and Sony, the company 

Systems Analysis and Design 

A Look fo the Future 

Figure 13-22 Systems analyst 

provides project assessment, analysis, design, develop- 

ment, implementation, and administration. Drapkin also 

can step in and quickly reorganize projects when the sys- 

tems life cycle fails—a crucial service in and of itself. 

www.computing2010.com 
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DVD Direct is an entirely Web-oriented movie rental business. Its customers or- 
der movies from DVD Direct’s Web site and the movies are delivered on DVD 
disks by mail. While business has been good, some recent indications have 
pointed to possible trouble ahead. Specifically, an internal study discovered that 
many current and potential customers with high-bandwidth Internet connections 
prefer to have movies delivered over the Internet rather than by mail. Further, the 
study reported that current customers who recently switched to high-bandwidth 
connections were very likely to drop their DVD Direct membership. 

In response, top management has committed to expanding DVD Direct's 

business model to include online delivery of movies using streaming video 
technology. Once an order is placed, the Internet-delivered movies would be 
immediately downloaded onto the member's hard disk. The movie would re- 
main there for a week, or until the movie was played, whichever occurs first. 

Alice, a recently hired marketing analyst, has proposed the creation of a Fre- 
quent Renters Club that gives members points for each streaming movie they 
order. As a member's points accumulate, the points can be redeemed for gifts 
and free rentals. To follow Alice as she meets with Bob, the vice president of 
marketing, to discuss the proposed Frequent Renters Club, visit us on the Web 
at www.computing2010.com and enter the keyword design. 

“The key is to develop an information system that 
accurately and consistently records reward points.” 



VISUAL SUMMARY 

Systems Life 

Cycle 

A system is a collection of activities and ele- 
ments organized to accomplish a goal. Systems 
analysis and design is a six-phase problem- 
solving procedure that makes up the systems 
life cycle. The phases are 

¢ Preliminary investigation—identifying prob- 
lems or needs. 

e Systems analysis—studying present system 
and specifying new requirements. 

e Systems design—designing new or alternative 
system to meet new requirements. 

¢ Systems development—acquiring, developing, 
and testing needed hardware and software. 

¢ Systems implementation—installing new sys- 
tem and training people. 

e Systems maintenance—periodically evaluat- 
ing and updating system as needed. 

Systems analysts are computer professionals who 
typically conduct systems analysis and design. 

Systems Analysis and Design 

PHASE TL SE AITVARY 

= ny 2 

The preliminary investigation determines the 
need for a new information system. It is typi- 
cally requested by an end user or a manager. 

Three tasks of this phase are defining the prob- 
lem, suggesting alternative systems, and prepar- 
ing a report. 

Defining the Problem 
The current information system is examined to 
determine who needs what information, when 

the information is needed, and why. 

If the existing information system is large, 
then a systems analyst conducts the survey. Oth- 
erwise, the end user conducts the survey. 

Suggesting Alternative Systems 
Some possible alternative systems are suggested. 
Based on interviews and observations made in 
defining the problem, alternative information 

systems are identified. 

Preparing a Short Report 
To document and communicate the findings of 
Phase 1, preliminary investigation, a short report 
is prepared and presented to management. 



To be a competent end user, you need to understand the importance of systems analysis and 
design. You need to know the six phases of the systems development life cycle: preliminary in- 
vestigation, analysis, design, development, implementation, and maintenance. Additionally, 
you need to understand prototyping and RAD. 

mp Design 

In systems analysis, data is collected about the 
present system. The focus is on determining the 
requirements for a new system. Three tasks of 
this phase are gathering data, analyzing the data, 
and documenting the analysis. 

Gathering Data 
Data is gathered by observation, interviews, ques- 
tionnaires, and looking at documents. One helpful 
document is the organization chart, which shows 
a company’s functions and levels of management. 

Analyzing the Data 
There are several tools for the analysis of data, 
including checklists, top-down analysis, grid 
charts, decision tables, and system flowcharts. 

Documenting Systems Analysis 
To document and communicate the findings of 
Phase 2, a systems analysis report is prepared 
for higher management. 

In the systems design phase, a new or alterna- 
tive information system is designed. This phase 
consists of three tasks: 

Designing Alternative Systems 
Alternative information systems are designed. 
Each alternative is evaluated for 

¢ Economic feasibility—cost versus benefits; 
time for the system to pay for itself. 

¢ Technical feasibility—hardware and soft- 
ware reliability; available training. 

¢ Operational feasibility—will the system 
work within the organization? 

Selecting the Best System 
Four questions should be considered when se- 
lecting the best system: 

e Will the system fit into an overall information 
system? 

e Will the system be flexible enough to be mod- 
ified as needed in the future? 

e Will it be secure against unauthorized use? 

e Will the system’s benefits exceed its costs? 

Writing the Systems Design Report 
To document and communicate the findings of 
Phase 3, a systems design report is prepared for 
higher management. 



uly Implementation 

In the systems development phase, software 
and hardware are acquired and tested. 

Acquiring Software 
Two ways to acquire software are purchasing off- 
the-shelf packaged software and designing cus- 
tom programs. 

Acquiring Hardware 
Acquiring hardware involves consideration for 
future company growth, existing networks, com- 
munication capabilities, and training. 

Testing the New System 
Using sample data, the new system is tested. This 
step can take several months for a complex system. 

Systems Analysis and Design 

PHASE 5: SYSTEMS 
IMPLEMENTATION 

eat? Maintenance 

Systems implementation (conversion) is the 
process of changing to the new system and train- 
ing people. 

Types of Conversion 
Four ways to convert are 

¢ Direct approach—abandoning the old sys- 
tem and starting up the new system; can be 
very risky and not recommended. 

¢ Parallel approach—running the old and new 
side by side until the new system proves its 
worth; very low risk; however, very expensive; 

not generally recommended. 

¢ Pilot approach—converting only one part of 
the organization to the new system until new 
system proves its worth; less expensive but 
riskier than parallel conversion; recommended 

for situations with many people performing 
similar operations. 

e Phased approach—gradually implementing 
the new system to the entire organization; 

less risky but more expensive than parallel 
conversion; recommended for situation with 

many people performing different operations. 

Training 
Training is important, however, often overlooked. 
Some people may train early as the equipment is 
being delivered, so they can adjust more easily. 
Sometimes a professional trainer is used; other 

times the systems analyst acts as the trainer. 



PHASE 6: SYSTEMS 
MAINTENANCE ~ 

Investigation 

Systems maintenance consists of a systems 
audit followed by periodic evaluation. 

Systems Audit 
Once the system is operational, the systems ana- 
lyst performs a systems audit by comparing the 
new system to its original design specifications. 

Periodic Evaluation 
The new system is periodically evaluated to en- 
sure that it is operating efficiently. 

| 1. Preliminary 
investigation 

Define problem, suggest 

alternatives, prepare short 

report 

2. Systems analysis Gather data, analyze data, 

document 

| 3. Systems design Design alternatives, select 

: best alternative, write report 

4. Systems 

development 

Develop software, acquire 

hardware, test system 

| 5. Systems Convert, train 

implementation 

| 6. Systems Perform systems audit, 

maintenance evaluate periodically 
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Due to time pressures, it is not always feasible to 
follow every phase of the systems life cycle. Two 
alternatives that require less time are prototyping 
and RAD. 

Prototyping 
Prototyping means to build a model or proto- 
type that can be modified before the actual sys- 
tem is installed. Typically, the development time 
for prototyping is shorter; however, it can be 
more difficult to manage the project and to con- 
trol costs. 

Rapid Applications Development 
Rapid applications development (RAD) uses 
powerful development software, small special- 
ized teams, and highly trained personnel. Typi- 
cally, the development costs more. However, the 

time is much less and the quality is often better. 

Careers in IT Ee 
Systems analysts plan and design new systems 
or reorganize a company’s computer resources to 
better utilize them. They follow the systems life 
cycle through all its steps. Bachelor’s degree in 
computer science or information systems and tech- 
nical experience required. Salary range $54,500 

to $87,500. 
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automated design tools (368) ~ 
checklist (367) 
computer-aided software engineering 

(CASE) tools (368) 
conversion (373) 

data flow diagram (368) 

decision table (368) 
direct approach (373) 

economic feasibility (370) 
grid chart (367) 
operational feasibility (370) 
organization chart (366) 

parallel approach (373) 
phased approach (373) 
pilot approach (373) 
preliminary investigation (363) 
prototyping (376) 

x i 
& 

rapid applications development rS 

(RAD) (376) 
| , 

system (362) 
. 

system flowchart (368) 
systems analysis (365) 
systems analysis and design (362) 
systems analysis report (369) 
systems analyst (362, 377) 
systems audit (375) 

systems design (370) 

systems design report (371) 
systems development (371) 

systems implementation (373) 

systems life cycle (362) 
systems maintenance (375) 
technical feasibility (370) 

top-down analysis method (367) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms13. 

Systems Analysis and Design 
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10. 

Circle the letter or fill in the correct answer. 

Le In which phase of the systems life cycle are information needs identified? 

a. preliminary investigation c. systems design 

b. systems analysis d. systems development 

This phase of the systems life cycle is known as the “ongoing phase,” where the system 
is periodically evaluated and updated as needed. 

a. preliminary investigation c. systems implementation 

b. systems design d. systems maintenance 

Which of the following shows levels of management and formal lines of authority? 

a. organization chart c. pyramid diagram 

b. decision table d. grid chart 

Which of the following is not found on a data flow diagram? 

a. entities c. locations 

b. process d. file 

Which of the following tasks is not part of the systems design phase? 

a. designing alternative systems c. writing a systems design report 

b. selecting the best system d. suggesting alternative solutions 

Determining if employees, managers, and clients will resist a proposed new system is 
part of this feasibility study. 

a. technical feasibility c. organizational feasibility 

b. economic feasibility d. operational feasibility 

The ___ approach conversion type simply involves abandoning the old system and 
using the new. 

a. direct c. phased 

b. pilot d. parallel 

In the ____ implementation approach, the new system is broken down into smaller 
parts that are implemented over time. 

a. pilot c. parallel 

b. direct d. phased 

The ongoing testing and analysis of an existing system is called systems 

a. maintenance c. design 

b. implementation d. analysis 

Which of the following is a disadvantage to prototyping? 

a. quick user feedback c. difficult to manage 

b. lengthy development times d. lack of user feedback 

For an interactive multiple-choice practice test, visit our Web site at 
www.computing2010.com and enter the keyword multiple13. 
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MATCHING 

Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

a. data flow diagram 1. Six-phase procedure for examining and improving 

b. economic feasibility information systems. __ 
c. grid chart 2. Computer professional who studies an organization's 

d. organization chart systems. __ 
e. phased approach 3. The first phase of the systems life cycle. 

SOE : ae 4. Chart showing management levels and formal lines 
f. preliminary investigation : 

of authority. 
g. systems analysis and 

desi 5. Shows the relationship between input and output 
esign 

‘i documents. 
. systems analyst : : aoe 

: ae o 6. Shows the data or information flow within an 
i. systems design report information system. 

j. systems development 7. Condition where cost of designing a system is justified 
by the benefits. 

8. Report for higher management describing the 
alternative designs suggested in the design phase. 

9. Phase consisting of developing software, acquiring 
hardware, and testing the new system. 

10. Implementation gradually over a period of time. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching13. 

On a separate sheet of paper, respond to each question or statement. 

1. What is a system? What are the six phases of the systems life cycle? Why do corpora- 
tions undergo this process? 

2. What are the tools used in the analysis phase? What is top-down analysis? How is it 
used? 

3. Describe each type of system conversion. Which is the most commonly used? 

> What is systems maintenance? When does it occur? 

5. Explain prototyping and RAD. When might they be used by corporations? 

Systems Analysis and Design 
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APPLYING TECHNOLOGY 
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Ks) The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. 

Systems Design Software 

To learn more about systems design 

software, visit our Web site at www. 

computing2010.com and enter the key- 

word system. Once connected, select 

one of these tools and read about it. 

Then answer the following questions: 

(a) What is the product, and what does 

it do? (b) What types of projects could 

you use it for? (c) What types of profes- 

sionals could use this product? Provide 

specific examples. 

Systems Analysis Software 

There are several companies that specialize in systems analysis support software. Connect to our 

Web site at www.computing2010.com and enter the keyword analysis to link to one of these 

organizations. Explore the products the company offers. Then answer the following: (a) Describe 

the products designed to enhance systems analysis. (b) For each product you described, list the 

phase or phases of the systems life cycle it applies to. (c) Review the DVD Direct case study in the 

chapter. Pick a product that could assist Alice and Mia, and describe how. Be specific. 

Preliminary Investigation 

The first phase of the systems analysis and design process is a preliminary investigation. Perform 

this phase for either a new computer system you'd like to purchase or an upgrade to your cur- 

rent system. (Hint: See the Buyer’s Guide and Upgrader’s Guide at the end of this book.) Docu- 

ment each step of the preliminary investigation in a one-page paper: (a) Define the problem. 

(b) Suggest at least three alternatives. (c) Write a preliminary investigation summary. 
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: EXPANDING YOUR KNOWLEDGE ‘ | 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

DVD Direct Systems Analysis and Design 

DVD Direct is planning to implement a Frequent 

Renters Club. The key to successful implementa- 

tion is the development of an information sys- 

tem that accurately and consistently records 

reward points. To learn more about DVD Direct’s 

plans, visit us on the Web at www.comput- 

ing2010.com and enter the keyword design. 

(a) Describe the six sequential phases of systems 

analysis and design as they relate to the Fre- 

quent Renters Club information system. (b) If 

you were developing this information system, 

would you use prototyping or a full systems 

analysis and design approach? Why? (c) If you 

were developing this information system, would 

you use rapid applications development or a full 

systems analysis and design approach? Why? 

Conversion 

To learn more about how DVD Direct plans to convert to its new information system, visit us on 

the Web at www.computing2010.com and enter the keyword design. Then answer the following: 

(a) Define the term conversion and briefly describe each conversion type. (b) What type of con- 

version do Alice and Mia use for implementing the new DVD Direct system? (c) Do you agree that 

this was the best choice for DVD Direct? Why or why not? 

UML 
Uniform Modeling Language, or UML, is being used more extensively in industry to assist in systems 

analysis. Research UML on the Internet, and then answer the following questions: (a) What is UML? 

(b) What details of a project does UML focus on? (c) How is defining a project with UML different 

than in plain English? What are the advantages and disadvantages to each? 

Systems Analysis and Design 
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WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Legacy Systems 

The term legacy systems refers to systems 

in which an organization has already in- 

vested significant time and money. Often, 

when a systems audit reveals that a sys- 

tem change is necessary, it is cheaper to 

patch the existing system rather than cre- 

ate a new one. Over time, this can lead to 

systems that are expensive to maintain 

and difficult to modify. Research issues 

telated to legacy systems and write a 

one-page paper that addresses the fol- 

lowing: (a) Define the term Jegacy system. (b) What problems can legacy systems present? 

(c) What problems can system upgrades present? (d) How can an analyst determine whether it is 

more cost-effective to maintain or upgrade a legacy system? (e) Identify any security and privacy 

concerns that might be associated with legacy systems. 

Managing Choices 

Consider the following scenario and then answer the questions that follow in a one-page paper: 

You're a manager who comes up with a new system that will make your company more efficient. 

However, implementing this system would make several tasks obsolete and cost many of your co- 

workers their jobs. (a) What is your ethical obligation to your company in this situation? (b) What 

is your ethical obligation to your co-workers? (c) What would you do in this situation? Defend 

your answer. 
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Programming 
consists of six steps to create 

and maintain good programs 

Step 1. 

Program 

specification 
4 

Software 

Development | 



Introduction 
How do you go about getting a job? You might look 

through newspaper classified ads, check with employ- 

ment services, write to prospective employers, and so 

on. In other words, you do some general problem solv- 

ing to come up with a broad plan. This is similar to 

what you do in systems analysis and design. Once you 

have determined a particular job, then you do some 

specific problem solving. That is what you do in pro- 

gramming. In this chapter, we describe programming 

in two parts: (1) the steps in the programming process 

and (2) some of the programming languages available. 

Why should you need to know anything about 

programming? The answer is simple. You might need 

to deal with programmers in the course of your work. 

AND LANGUAGES 

You also may be required to do some programming 

yourself in the future. A growing trend is toward end 

user software development. This means that end 

users, like you, are developing their own application 

programs. 

In Chapter 13, we described the six phases of the 

systems life cycle. Programming is part of Phase 4, 

systems development. Competent end users need to 

understand the relationship between systems develop- 

ment and programming. Additionally, they need to 

know the six steps of programming, including pro- 

gram specification, program design, program code, 

program test, program documentation, and program 

maintenance. 
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/ tools automate the 
development process <p> 
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<title>Explore the Nile</title> 
<meta name="GENERATOR" content="Microsoft FrontPage 4.0"> 
<meta name="Progid" content="FrontPage.Editor.Document"> 

<!--mstheme--><link rel="stylesheet" type="text/css" 
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&nbsp;</p> 

Languages 
range from low to high 
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<meta name="Microsoft Border" content="tb"> 

<body><!--msnavigation--><table border="0" cellpadding="0" cellspacing="0" 
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PROGRAMS AND PROGRAMMING | 

hat exactly is programming? Many people think of it as simply typing 
words into a computer. That may be part of it, but that is certainly not all of 

it. Programming, as we've hinted before, is actually a problem-solving procedure. 

WHAT IS A PROGRAM? 

To see how programming works, think about what a program is. A program is 
a list of instructions for the computer to follow to accomplish the task of pro- 
cessing data into information. The instructions are made up of statements 
used in a programming language, such as BASIC, C, or Java. 

You are already familiar with some types of programs. As we discussed in 
Chapters 1 and 3, application programs are widely used to accomplish a 
variety of different types of tasks. For example, we use word processors to 
create documents and spreadsheets to analyze data. System programs, on 
the other hand, focus on tasks necessary to keep the computer running 
smoothly. These can be purchased and are referred to as prewritten or pack- 
aged programs. Programs also can be created or custom-made. In Chapter 

13, we saw that the systems analyst looked into the availability of time-and- 
billing software for Advantage Advertising. Will off-the-shelf software do the 
job, or should it be custom written? This is one of the first things that needs 
to be decided in programming. 

WHAT IS PROGRAMMING? 

A program is a list of instructions for the computer to follow to process data. 
Programming, also known as software development, is a six-step procedure 
for creating that list of instructions. Only one of those steps consists of typing 
(keying) statements into a computer. (See Figure 14-1.) 

The six steps are as follows: 

1. Program specification: The program’s objectives, 
outputs, inputs, and processing requirements are 

determined. 

2. Program design: A solution is created using program- 

ming techniques such as top-down program design, 
pseudocode, flowcharts, and logic structures. 

3. Program code: The program is written or coded 
using a programming language. 

4. Program test: The program is tested or debugged 
by looking for syntax and logic errors. 

5. Program documentation: Documentation is an on- 

going process throughout the programming 
process. This phase focuses on formalizing the writ- 
ten description and processes used in the program. 

6. Program maintenance: Completed programs are 
periodically reviewed to evaluate their accuracy, 
efficiency, standardization, and ease of use. 

Changes are made to the program's code as 

needed. 

In organizations, computer professionals known as 
software engineers or programmers use this six- 
step procedure. Working closely with systems analysts 
in systems development, Phase 4 of the systems life 



cycle, programmers create software required for information systems. In a re- 
cent survey by Money magazine, software engineers were ranked near the top 
of over 100 widely held jobs based on salary, prestige, and security. 

You may well find yourself working directly with a programmer or indi- 
rectly through a systems analyst. Or you may actually do the programming for 
a system that you develop. Whatever the case, it’s important that you under- 
stand the six-step programming procedure. 

CONCEPT CHECK 

STEP 1: PROGRAM SPECIFICATION _) 
| pean specification is also called program definition or program 

analysis. It requires that the programmer—or you, the end user, if you are 
following this procedure—specify five items: (1) the program’s objectives, 
(2) the desired output, (3) the input data required, (4) the processing require- 

ments, and (5) the documentation. (See Figure 14-2.) 

PROGRAM OBJECTIVES 
You solve all kinds of problems every day. A problem might be deciding how 

to commute to school or work or which homework or report to do first. 
Thus, every day you determine your objectives—the problems you are trying 

to solve. Programming is the same. You need to make a clear statement of 
the problem you are trying to solve. (See Figure 14-3.) An example would be 
“I want a time-and-billing system to record the time I spend on different jobs 
for different clients of Advantage Advertising.” 

Design 

Figure 14-2 Step 1: Program 
specification 



DESIRED OUTPUT 

It is best always to specify outputs before inputs. That 
is, you need to list what you want to get out of the 
computer system. Then you should determine what 
will go into it. The best way to do this is to draw a pic- 
ture. You—the end user, not the programmer—should 
sketch or write how you want the output to look when it’s 
done. It might be printed out or displayed on the monitor. 

For example, if you want a time-and-billing report, you 
might write or draw something like Figure 14-4. Another 
form of output from the program might be bills to clients. 

INPUT DATA 

Once you know the output you want, you can determine 
the input data and the source of this data. For example, 

for a time-and-billing report, you can specify that one source 
of data to be processed should be time cards. These are usu- 
ally logs or statements of hours worked submitted on paper 
forms. The log shown in Figure 14-5 is an example of the 
kind of input data used in Advantage Advertising’s manual 

Figure 14-3 Problem definition: Make a clear statement of system. Note that military time is used. For example, in- 

the problem stead of writing “5:45 p.M.,” people would write “1745.” 

PROCESSING REQUIREMENTS 
Here you define the processing tasks that must happen for input data to be 
processed into output. For Advantage, one of the tasks for the program will be 
to add the hours worked for different jobs for different clients. 

Client name: Allen Realty Month and year: Jan'10 

Regular Overtime 

Worker Hours & Rate |Hours & Rate | Bill 

M. Jones 1@ $15 $65.00 

K. Williams 2 @ $45 $210.00 

Figure 14-4 End user’s sketch of 
desired output 

Daily Log 
Worker: 

Date: 

Client Job Time in 

A TV commercial 

B Billboard ad 

c Brochure 

D Magazine ad 

Figure 14-5 Example of 
input data for hours worked 
expressed in military time 



PROGRAM SPECIFICATIONS DOCUMENT 

As in the systems life cycle, ongoing documentation is essential. You should 
record program objectives, desired outputs, needed inputs, and required process- 
ing. This leads to the next step, program design. 

CONCEPT CHECK 
on? 

| STEP PROGRAM DESIGN | 
fter program specification, you begin 
program design. (See Figure 14-6.) Here 

you plan a solution, preferably using struc- 
tured programming techniques. These 
techniques consist of the following: (1) top- 
down program design, (2) pseudocode, 
(3) flowcharts, and (4) logic structures. 

TOP-DOWN PROGRAM DESIGN 

First determine the outputs and inputs 
for the program. Then use top-down pro- 
gram design to identify the program’s 
processing steps. Such steps are called 
program modules (or just modules). 
Each module is made up of logically re- 
lated program statements. 

An example of a top-down program de- 
sign for a time-and-billing report is shown 
in Figure 14-7. Each of the boxes shown is 

Code 

a Figure 14-6 Step 2: Program 

design 

Figure 14-7 Example of top- 
down program design 

Programming and Languages — 



a module. Under the rules of top-down design, each module should have a 
single function. The program must pass in sequence from one module to the 
next until all modules have been processed by the computer. Three of the 
boxes—“Obtain input,” “Compute hours for billing,” and “Produce output”— 
correspond to the three principal computer system operations: input, process, 

and output. 

PSEUDOCODE 

Pseudocode (pronounced “soo-doh-code”) is an outline 

of the logic of the program you will write. It is like do- 
ing a summary of the program before it is written. Fig- 
ure 14-8 shows the pseudocode you might write for one 
module in the time-and-billing program. This shows the 
reasoning behind determining hours—including over- 
time hours—worked for different jobs for one client, 
Client A. Again, note this expresses the logic of what you 
want the program to do. 

Figure 14-8 Example of pseudocode FLOWCHARTS 

We mentioned system flowcharts in the previous chapter. 
Here we are concerned with program flowcharts. These 
graphically present the detailed sequence of steps needed to 
solve a programming problem. Figure 14-9 presents several 
of the standard flowcharting symbols. An example of a pro- 
gram flowchart is presented in Figure 14-10. This flowchart 

Process input/output Decision expresses all the logic for just one module—“Compute time 
“g on Client A jobs’—in the top-down program design. 

easy Perhaps you can see from this flowchart why a computer 
ay is a computer, and not just a fancy adding machine. A com- 

Connector Terminal puter does more than arithmetic. It also makes comparisons— 
whether something is greater than or less than, equal to or 
not equal to. 

But have we skipped something? How do we know which 
kind of twists and turns to put in a flowchart so that it will 
work logically? The answer is based on the use of logic 
structures, as we will explain. 

Figure 14-9 Flowchart symbols 

LOGIC STRUCTURES 
How do you link the various parts of the flowchart? The best way is a combination 
of three logic structures called concatenation, selection, and repetition. Using these 
arrangements enables you to write so-called structured programs, which take 
much of the guesswork out of programming. Let us look at the logic structures. 

e In the concatenation structure, one program statement follows another. 
(See Figure 14-11.) Consider, for example, the “compute time” flowchart. 
(Refer back to Figure 14-10.) The two “add” boxes are “Add regular hours 

to total regular hours” and “Add overtime hours to total overtime hours.” 

They logically follow each other. There is no question of “yes” or “no,” of a 

decision suggesting other consequences. 

e The selection structure occurs when a decision must be made. The out- 

come of the decision determines which of two paths to follow. (See 
Figure 14-12.) This structure is also known as an IF-THEN-ELSE struc- 
ture because that is how you can formulate the decision. Consider, for 

example, the selection structure in the “compute time” flowchart, which 



Initialize total regular hours and 

total overtime hours to be zero. 

Read in information about when the 

job was started and completed. 

; Figure 14-11 Concatenation logic 
Check to see if there was any Structure 

overtime on the job. 

If there was. 

overtime, 

compute 

how much. 

Compute the number of 

regular hours. 

Add the number of regular hours 

to a running total of regular hours 

for this client. 

Add the number of overtime hours 

to a running total of overtime hours 

for this client. 

If there are more jobs for this client, 

go back to Step 2 for the next job. 

yes Figure 14-12 Selection 
(IF-THEN-ELSE) logic structure 

Stop if no more jobs for this client. 

Figure 14-10 Flowchart for “Compute time on Client A jobs” 

is concerned about computing overtime hours. (Refer to Figure 14-10.) It 
might be expressed in detail as follows: 

IF hour finished for this job is later than 1700 hours (5:00 P.M.), 

THEN overtime hours equal the number of hours past 1700 hours, 
ELSE overtime hours equal zero. 

Programming and Languages _ 



Figure 14-13 Repetition logic 
structures: DO UNTIL and 

DO WHILE 

Technique Description 

Figure 14-14 Summary of 
structured programming techniques 

DO UNTIL DO WHILE 

The repetition or loop structure describes a process that may be repeated 
as long as a certain condition remains true. The structure is called a “loop” 
or “iteration” because the program loops around (iterates or repeats) again 
and again. The repetition structure has two variations: DO UNTIL and DO 
WHILE. (See Figure 14-13.) An example of the DO UNTIL structure follows. 

DO read in job information UNTIL there are no more jobs. 

An example of the DO WHILE structure is: 

DO read in job information WHILE (that is, as long as) there are 

more jobs. 

There is a difference between the two repetition 
structures. You may have several statements that 
need to be repeated. If so, the decision when to stop 
repeating them can appear at the beginning of the 
loop (DO WHILE) or at the end of the loop (DO 

UNTIL). The DO UNTIL loop means that the loop 
statements will be executed at least once. This is 
because the statements.are executed before you are 
asked whether to stop. 

A summary of components used in structured pro- 
gramming is presented in Figure 14-14. 

The last thing to do before leaving the program design 
step is to document the logic of the design. This report 
typically includes pseudocode, flowcharts, and logic 
structures. Now you are ready for the next step, program 
code. 

CONCEPT CHECK 
Nroaram 



STEP 3: PROGRAM CODE 
Le 

riting the program is called cod- 
ing. Here you use the logic you de- 

veloped in the program design step to 
actually write the program. (See Figure 
14-15.) That is, you write out—using 
pencil and paper or typing on a com- 
puter keyboard—the letters, numbers, 
and symbols that make up the program. 
This is the “program code” that in- 
structs the computer what to do. Coding 
is what many people think of when they 
think of programming. As we've pointed 
out, however, it is only one of the six 

steps in the programming process. 

THE GOOD PROGRAM 
What are the qualities of a good pro- 
gram? Above all, it should be reliable— 
that is, it should work under most 

conditions and produce correct out- 
put. It should catch obvious and common input errors. It also should be well 
documented and understandable by programmers other than the person who 
wrote it. After all, someone may need to make changes in the program in the 
future. One of the best ways to code effective programs is to write so-called 
structured programs, using the logic structures described in Step 2. 

CODING 
After the program logic has been formulated, the next step is to code or write 
the program using the appropriate computer language. There are numerous 
content-markup and programming languages. A content-markup language 
uses symbols, words, and phrases that instruct a computer how to structure 
information for display or processing. For example, HTML is a widely used 
content-markup language to create Web pages. See Figure 14-16 for a partial 
listing of the HTML code used to display The Adventure Traveler's Explore the 
Nile Web page. Some of the most popular content-markup languages are pre- 
sented in Figure 14-17. 

A programming language uses a collection of symbols, words, and phrases 
that instruct a computer to perform specific operations. While content-markup 
languages focus on assigning meaning to different pieces of content, program- 

ming languages focus on processing data and information for a wide variety of 
different types of applications. Figure 14-18 presents the programming code us- 
ing C++, a widely used programming language, to calculate the compute time 
module. For a description of C++ and some other widely used programming 
languages, see Figure 14-19. 

Once the program has been coded, the next step is testing, or debugging, the 
program. 

CONCEPT CHECK 

Programming and Languages 

Test 

Figure 14-15 Step 3: Program 
code 



<html> 

<head> 
<meta http-equiv="Content-Type" content="text/html; charset=windows-1252"> 
<meta http-equiv="Content-Language" content="en-us"> 

<title>Explore the Nile</title> 
<meta name="GENERATOR" content="Microsoft FrontPage 4.0"> 
<meta name="Progld" content="FrontPage.Editor.Document"> 

<!--mstheme--><link rel="stylesheet" type="text/css" 
href="_themes/artsy/arts1111.css"><meta name="Microsoft Theme" content="artsy 1111, 
default"> 
<meta name="Microsoft Border" content="tb"> 
</head> 
<body><!--msnavigation--><table border="0" cellpadding="0" cellspacing="0" 
width="100%"><tr><td> 

<p> 
</p> 

<p> 
<img border="0" src="images/logo_, pata cP width="271" height="188" 
align="left" ></p> 

<p> 
&nbsp;</p> 

<p> 
<img src=" _derived/africa03. htm_cmp_artsy110_bnr.gif" width="600" height="60" 
border="0" alt="Explore the Nile" ></p> 

Figure 14-16 Portion of HTML 
code to display Explore the Nile 
Web page 

Language Rescriplon. 

Figure 14-17 Widely used 
content-markup languages 



#include <fstream.h> 

void main (void) 

ifstream input_file; 

float total regular, total overtime, regular, overtime; 
int hour_in, minute_in, hour out, minute_out; 
input_file.open("time.txt”,ios::in); 

total_regular = 0; 
total overtime = 0; 

while (input_file != NULL) 
{ 

-‘input_file >> hour_in >> minute_in >> hour_out >> minute out; 

Peo out >. 17) 

overtime = (hour _out-17) +(minute_ out/ (float) 60); 
else 

overtime = 0; 
regular = ((hour_out - hour_in) +(minute out 

- minute_in) / (float) 60) - overtime; 
total _ regular += regular; 
total_overtime += overtime; 

) 

cout <<"Regular: " << total_regular <<endl; 
cout <<"Overtime " << total overtime <<endl; 

Tate ltr-tet= Description 

Bie P 4: PROGRAM TEST 

ebugging refers to the process of testing and then eliminating errors (“get- 
ting the bugs out”). (See Figure 14-20.) It means running the program ona 

computer and then fixing the parts that do not work. Programming errors are 
of two types: syntax errors and logic errors. 

SYNTAX ERRORS 
A syntax error is a violation of the rules of the programming language. For 
example, in C++, each statement must end with a semicolon (;). If the semi- 

colon is omitted, the program will not run due to a syntax error. For example, 
Figure 14-21 shows testing of the compute time module in which a syntax error 

was identified. 

Programming and Languages 

Figure 14-18 (C++ code for 
computing regular and overtime 
hours 

Figure 14-19 Widely used 
programming languages 



Document 

Figure 14-20 Step 4: Program 

test 

‘s, Microsoft Developer Studie - Compute Time - [A: \Compute Time. epp] BEIE: 

EE) File Edit View Insert Build Tools Window Help -|é| x| 

(2|o| kala] & [ea] <2 [ce/#] foest_seters | |
 Gala] 2] eB 

#include <fstream.h> 

void main (void) 

{ 
ifstream input_file; 

float total_regular, total_overtime, regular, overtime; 
int hour_in, minute_in, hour_out, minute_out; 
input_file .open("time.txt",io0s::in); 

total regular = 0: 
total_overtime = 0: 

while (input_file != NULL) 

{ 
input_file >> hour_in >> minute_in >> hour_out >> minute_out Syntax error 

if (hour_out >= 17) 
overtime = (hour_out-17) +(minute_out/(float)60); 

else 
4 

A:\Conpute Time .cpp(18) : error C2143: syntax error : missing ';' before 
Error executing cl.exe. . 
Compute Time.exe -— 1 error(s), 0 warning({s) 

<[>}\ Build {Debug }, Find in Files }, Profile TU 

Figure 14-21 Syntax error 
identified 

LOGIC ERRORS 

A logic error occurs when the programmer uses an incorrect calculation or 
leaves out a programming procedure. For example, a payroll program that did 
not compute overtime hours would have a logic error. 

TESTING PROCESS 

Several methods have been devised for finding and removing both types of 
errors: 

¢ Desk checking: In desk checking or code review, a programmer sitting at 
a desk checks (proofreads) a printout of the program. The programmer goes 
through the listing line by line looking for syntax and logic errors. Z 



¢ Manually testing with sample data: Using a calculator and sample data, 
a programmer follows each program statement and performs every calcu- 
lation. Looking for programming logic errors, the programmer compares 
the manually calculated values to those calculated by the programs. 

¢ Attempt at translation: The program is run through a computer, using a 
translator program. The translator attempts to translate the written program 
from the programming language (such as C++) into the machine language. 
Before the program will run, it must be free of syntax errors. Such errors 
will be identified by the translating program. (See Fig- , 
ure 14-21.) Task 

e Testing sample data on the computer: After all syn- 
tax errors have been corrected, the program is tested 
for logic errors. Sample data is used to test the correct 
execution of each program statement. 

Description 

e Testing by a select group of potential users: This is 
sometimes called beta testing. It is usually the final 
step in testing a program. Potential users try out ip 
program and provide feedback. 

For a summary of Step 4: Program test, see Figure 14-22. Figure 14-22 Step 4: Program 

testing process 

CONCEPT CHECK 

STEP 5: PROGRAM DOCUMENTATION 

ene consists of written descriptions and procedures about a 
program and how to use it. (See Figure 14-23.) It is not something done 

just at the end of the programming process. Program documentation is 

Maintenance 

Figure 14-23 Step 5: Program 
documentation 

Programming and Languages 



Figure 14-24 Program 
documentation: An ongoing 

process 

carried on throughout all the programming steps. This documentation is 
typically within the program itself and in printed documents. In this step, all 
the prior documentation is reviewed, finalized, and distributed. Documenta- 

tion is important for people who may be involved with the program in the 
future. (See Figure 14-24.) These people may include the following: 

e Users: Users need to know how to use the software. Some organizations 
may offer training courses to guide users through the program. However, 
other organizations may expect users to be able to learn a package just 
from the written documentation. Two examples of this sort of documenta- 
tion are the manuals that accompany the software and the help option 
within most microcomputer applications. 

e Operators: Documentation must be provided for computer operators. If 
the program sends them error messages, for instance, they need to know 
what to do about them. 

e Programmers: As time passes, even the creator of the original program may 
not remember much about it. Other programmers wishing to update and 
modify it—that is, perform program maintenance—may find themselves 
frustrated without adequate documentation. This kind of documentation 
should include text and program flowcharts, program listings, and sample 

output. It also might include system flowcharts to show how the particular 
program relates to other programs within an information system. 

he final step is program maintenance. (See Figure 14-25.) As much as 75 
percent of the total lifetime cost for an application program is for mainte- 

nance. This activity is so commonplace that a special job title, maintenance 
programmer, exists. (See Figure 14-26.) 



The purpose of program main- 
tenance is to ensure that current 
programs are operating error 
free, efficiently, and effectively. 
Activities in this area fall into 
two categories: operations and 
changing needs. 

OPERATIONS 
Operations activities concern lo- 
cating and correcting operational 
errors, making programs easier to 
use, and standardizing software 
using structured programming 
techniques. For properly designed 

programs, these activities should 
be minimal. 

Specification 

Figure 14-25 Step 6: Program 
maintenance CHANGING NEEDS 

The category of changing needs is unavoidable. All organizations 
change over time, and their programs must change with them. Pro- 
grams need to be adjusted for a variety of reasons, including new tax 
laws, new information needs, and new company policies. Significant 

revisions may require that the entire programming process begin 
again with program specification. 

Ideally, a software project sequentially follows the six steps of soft- 
ware development. However, some projects start before all require- 
ments are known. In these cases, the SDLC becomes a more cyclical 

process, repeated several times throughout the development of the 
software. For example, agile development, a popular new develop- 
ment methodology, starts by getting core functionality of a program 
working, then expands on it until the customer is satisfied with the 
results. All six steps are repeated over and over as quickly as possible 
to create incrementally more functional versions of the application. 

Figure 14-27 summarizes the six steps of the programming process. 

: fee | Figure 14-26 Program 
Primary Activity | maintenance: Ensure program is 

. Program specification Determine program objectives, desired output, required USE e GOnsan) 

input, and processing requirements 

. Program design Use structured programming techniques 

. Program code Select programming language; write the program 

4. Program test Perform desk check (code review) and manual checks; attempt 

translation; test using sample data; beta test with potential users _ 

5. Program documentation Write procedure for users, operators, and programmers 

6. Program maintenance Adjust for errors, inefficient or ineffective operations, 

nonstandard code, and changes over time } Figure 14-27 Summary of six 

steps in programming 

Programming and Languages www.computing2010.com ae OS 



i CONCEPT CHECK 

CASE AND. OOP 

Ne hear about efficiency and productivity everywhere. They are particularly 
important for software development. Two resources that promise to help 

are CASE tools and object-oriented software development. 

CASE TOOLS 
Professional programmers are constantly looking for ways to make their work easier, 
faster, and more reliable. One tool we mentioned in Chapter 13, CASE, is meeting this 

need. Computer-aided software engineering (CASE) tools provide some automa- 
tion and assistance in program design, coding, and testing. (See Figure 14-28.) 

OBJECT-ORIENTED SOFTWARE DEVELOPMENT 
Traditional systems development is a careful, step-by-step approach focusing 
on the procedures needed to complete a certain objective. Object-oriented 
software development focuses less on the procedures and more on defining 

pia Ea Sioety = Sons Pre ear an Rae teens Mee 
i og cal 

Figure 14-28 CASE tool: Providing 
code-generation assistance 



the relationships between previously defined procedures or “objects.” Object- 
oriented programming (OOP) is a process by which a program is organized 
into objects. Each object contains both the data and processing operations 
necessary to perform a task. Let’s explain what this means. 

In the past, programs were developed as giant entities, from the first line of 
code to the last. This has been compared to building a car from scratch. Object- 
oriented programming is like building a car from prefabricated parts—carburetor, 
alternator, fenders, and so on. Object-oriented programs use objects that are 
reusable, self-contained components. Programs built with these objects assume 
that certain functions are the same. For example, many programs, from spread- 
sheets to database managers, have an instruction that will sort lists of names in 

alphabetical order. A programmer might use this object for alphabetizing in 
many other programs. There is no need to invent this activity anew every time. 
C++ is one of the most widely used object-oriented programming languages. 

CONCEPT CHECK 

GENERATIONS OF PROGRAMMING 

LANGUAGES 
omputer professionals talk about levels or generations of programming 
languages, ranging from “low” to “high.” Programming languages are 

called lower level when they are closer to the language the computer itself 
uses. The computer understands the Os and 1s that make up bits and bytes. 
Programming languages are called higher level when they are closer to the 
language humans use—that is, for English speakers, more like English. 

There are five generations of programming languages: (1) machine lan- 
guages, (2) assembly languages, (3) procedural languages, (4) task-oriented lan- 
guages, and (5) problem and constraint languages. 

MACHINE LANGUAGES: THE FIRST GENERATION 
We mentioned in Chapter 6 that a byte is made up of bits, consisting of 1s and 
Os. These 1s and 0s may correspond to electricity’s being on or off in the com- 
puter. They also may correspond to a magnetic charge being present or absent 
on storage media such as disk or tape. From this two-state system, coding 
schemes have been developed that allow us to construct letters, numbers, 

punctuation marks, and other special characters. Examples of these coding 
schemes, as we saw, are ASCII, EBCDIC, and UNICODE. 

Data represented in 1s and 0s is said to be written in machine language. To 
see how hard this is to understand, imagine if you had to code this: 

Machine languages also vary according to make of computer—another charac- 
teristic that makes them hard to work with. 

Programming and Languages 



ASSEMBLY LANGUAGES: THE SECOND GENERATION 
Before a computer can process or run any program, the program must be con- 
verted or translated into machine language. Assembly languages use abbrevi- 
ations or mnemonics such as ADD that are automatically converted to the 
appropriate sequence of 1s and 0s. Compared to machine languages, assembly 
languages are much easier for humans to understand and to use. The machine 
language code we gave above could be expressed in assembly language as 

This is still pretty obscure, of course, and so assembly language is also consid- 
ered low level. 

Assembly languages also vary from computer to computer. With the third 
generation, we advance to high-level languages, many of which are consid- 
ered portable languages. That is, they can be run on more than one kind of 
computer—they are “portable” from one machine to another. 

HIGH-LEVEL PROCEDURAL LANGUAGES: THE THIRD GENERATION 

People are able to understand languages that are more like their own (e.g., 
English) than machine languages or assembly languages. These more English- 
like programming languages are called “high-level” languages. However, most 
people still require some training to use higher-level languages. This is partic- 
ularly true of procedural languages. 

Procedural languages, also known as 3GLs (third-generation languages), 
are designed to express the logic—the procedures—that can solve general prob- 
lems. Procedural languages, then, are intended to solve general problems. C++ 
is a procedural language widely used by today’s programmers. For example, 
C++ was used in Advantage’s time-and-billing report. (See again Figure 14-18 
for the compute time module of this program.) 

Consider the following C++ statement from a program that assigns letter 
grades based on the score of an exam. 

This statement tests whether the score is greater than or equal to 90. If it is, 

then the letter grade of A is assigned. 
Like assembly languages, procedural languages must be translated into ma- 

chine language so that the computer processes them. Depending on the lan- 
guage, this translation is performed by either.a compiler or an interpreter. 

e A compiler converts the programmer's procedural language program, 
called the source code, into a machine language code, called the object 
code. This object code can then be saved and run later. Examples of proce- 
dural languages using compilers are the standard versions of Pascal, 
COBOL, and FORTRAN. 

e An interpreter converts the procedural language one statement at a time 
into machine code just before it is to be executed. No object code is saved. 
An example of a procedural language using an interpreter is the standard 
version of BASIC. 

What is the difference between using a compiler and using an interpreter? 

When a program is run, the compiler requires two steps. The first step is to 
convert the entire program’s source code to object code. The second step is to 
run the object code. The interpreter, in contrast, converts and runs the pro- 
gram one line at a time. The advantage of a compiler language is that once the 
object code has been obtained, the program executes faster. The advantage of 
an interpreter language is that programs are easier to develop. ) 



TASK-ORIENTED LANGUAGES: THE FOURTH GENERATION 

Third-generation languages are valuable, but they require training in program- 
ming. Task-oriented languages, also known as 4GLs (fourth-generation lan- 
guages) and very high-level languages, require little special training on the 
part of the user. 

Unlike general-purpose languages, task-oriented languages are designed 
to solve specific problems. While 3GLs focus on procedures and how logic can 
be combined to solve a variety of problems, 4GLs are nonprocedural and focus 
on specifying the specific tasks the program is to accomplish. 4GLs are more 
Englishlike, easier to program, and widely used by nonprogrammers. Some of 
these fourth-generation languages are used for very specific applications. For 
example, IFPS (interactive financial planning system) is used to develop fi- 
nancial models. Many 4GLs are part of a database management system. 4GLs 
include query languages and application generators: 

e Query languages: Query languages enable nonprogrammers to use 
certain easily understood commands to search and generate reports from 
a database. One of the most widely used query languages is SQL (struc- 
tured query language). For example, let’s say that Advantage Advertising 
has a database containing all customer calls for service and that their 
management would like a listing of all clients who incurred overtime 
charges. The SQL command to create this list is 

This SOL statement selects or identifies all clients (a field name from 

the dailyLog table) that required service after 17 (military time for 
5:00 p.M.). Microsoft Access can generate SOL commands like this one by 
using its Query wizard. 

e Application generators: An application generator or a program coder 

is a program that provides modules of prewritten code. When using an ap- 
plication generator, a programmer can quickly create a program by refer- 
encing the module(s) that performs certain tasks. This greatly reduces the 
time to create an application. For example, Access has a report generation 

application and a Report wizard for creating a variety of different types of 
reports using database information. 

PROBLEM AND CONSTRAINT LANGUAGES: THE FIFTH GENERATION 

As they have evolved through the generations, computer languages have be- 
come more humanlike. Clearly, the fourth-generation query languages using 
commands that include words like SELECT, FROM, and WHERE are much 

more humanlike than the Os and 1s of machine language. However, 4GLs are 
still a long way from the natural languages such as English and Spanish that 

people use. 
The standard definition of a fifth-generation language (5GL) is a computer 

language that incorporates the concepts of artificial intelligence to allow a per- 

son to provide a system with a problem and some constraints, and then request 
a solution. Additionally, these languages would enable a computer to learn and 
to apply new information as people do. Rather than coding by keying in specific 
commands, we would communicate more directly to a computer using natural 

languages. 

Programming and Languages 



Consider the following natural language statement that might appear in a 
5GL program for recommending medical treatment. 

See Figure 14-29 for a summary of the generations of programming lan- 
guages. 

Generation 

First: Machine 

Second: Assembly 

Third: Procedural 

Fourth: Task 

Fifth: Problems and 
Figure 14-29 Summary of five Constraints 
programming generations 

Sample Statement 

*. a = 

Get patientDiagnosis from patientSymptoms “sneezing”, _ 

“coughing”, “aching” is 

CONCEPT CHECK 
p> What distinguishes a lower-level language from a higher-level language? 

> Outline the five generations of programming languages. 

Computer programmers create, test, and troubleshoot 

programs used by computers (see Figure 14-30). Pro- 

grammers also may update and repair existing pro- 

grams. Most computer programmers are employed by 

companies that create and sell software, but pro- 

grammers also may be employed in various other 

businesses. Many computer programmers work on a 

project basis as consultants, meaning they are hired 

by a company only to complete a specific program. 

As technology has developed, the need for program- 

mers to work on the most basic computer functions 

has decreased. However, demand for computer pro- 

grammers with specializations in advanced programs 

continues. 

Jobs in programming typically require a bachelor’s de- 

gree in computer science or information systems. How- 

ever, there are positions available in the field for those 

with a two-year degree. Employers looking for program- 

mers typically put an emphasis on previous experience. 

Programmers who have patience, think logically, and pay 

attention to detail are continually in demand. Addition- 

ally, programmers who can communicate technical infor- 

mation to nontechnical people are preferred. 

Figure 14-30 Programmer 

Computer programmers can expect to earn an annual 

salary in the range of $51,500 to $88,000. Advance- 

ment opportunities for talented programmers include a 

lead programmer position or supervisory positions. Pro- 

grammers with specializations and experience also may 

have an opportunity to consult. To learn about careers 

in information technology, visit us at www.comput- 

ing2010.com and enter the keyword careers. 



Using a Wish List to Create a Program 

What if you could instruct a computer to code a pro- 
gram with a simple wish list written in English? What if 

syntax errors didn’t happen? What if the computer 

asked you to clarify your meaning 

rather than just report an error? 

What if you could create a program 

that would run on a Windows PC, 

an Apple Mac, or even a Linux 

computer? At Synapse Solutions 

they believe they have created a 

system that meets these needs. 

Traditional programming relies 

on a compiler and a translator to 

communicate the desires of the 

programmer to the computer. 

There are also precise rules that 

must be followed to correctly 

communicate with the computer. Natural language 

programming (using a human language to talk to the 

computer) has been the dream of programmers for a 

long time. Human languages can be confusing to a 

__ Programming and Languages 

aoa te fo 
machine because it is possible to have double mean- 

ings and uncertainty. 

Synapse Solutions has created a system called Ml-tech 

that has an understanding of word order and meaning in 

English. To program using the system, you enter a “wish 

list” and the computer translates 

these sentences into machine lan- 

guage. If the system does not un- 

derstand a “wish,” it makes a 

request for clarification. It also uses 

a dictionary to look up words it 

doesn’t recognize. 

Would you like to create your 

own applications? What if you 

could create a Web page using a 

list of what you would like to ap- 

pear on the page? Synapse Solu- 

tions believes it will soon be 

possible to use its system to do just 

that. What other programs do you think could utilize this 

system? Do you think someday all computer users will be 

programmers? 



USING Th AT DVD DIRECT—A CASE STUDY 

“Hi, Mia. Good morning! I'd like you to meet Nicole, Oscar, and 
Laurence.” 

computingey, 
.) Q. 

% 

DVD Direct is an entirely Web-oriented movie rental 
business in which customers select movies to rent 
from the company’s Web site and choose the delivery 
method. One way is to receive selected movies on 
DVD disks by mail. This is how the business originally 
started out. The other way is to immediately down- 
load the movies onto the member's hard disk. Online 
delivery is a recent innovation. To encourage the 
choice of online delivery (which is more cost-effective 
for DVD Direct), a Frequent Renters Club has been es- 

tablished. Whenever members select online delivery, 

they receive reward points that can be redeemed for a 
variety of items. 

To support the record keeping of the Frequent 
Renters Club, an information system was developed by 
Alice, a marketing analyst, and Mia, a systems analyst. 
The hardware needed to support the system was leased, 

and most of the software was purchased from an outside vendor. Mia created 
one program that integrated a login screen to the Frequent Renters Club Web 
site. After some initial modifications, the Frequent Renters Club has been suc- 

cessfully operating for the past two months. 
One morning, Mia receives a telephone call from Bob, the vice president of 

marketing, asking her to come to the meeting room to discuss the login pro- 
gram she wrote for the Frequent Renters Club Web site and to bring all her 
documentation from the project. This is a bit of a surprise, and Mia wonders 
what it could be about. The system has been up and running for two months 
without problems. The login program is quite simple. Could that in itself 
somehow be the problem? Why aren't they meeting in Bob's office? To follow 
Alice into the meeting, visit us on the Web at www.computing2010.com and 
enter the keyword programming. 



VISUAL SUMMARY 

PROGRAMS AND PROGRAMMING 

Software 

Development 

A program is a list of instructions for a com- 
puter to follow. Programming (software devel- 
opment) is a six-step procedure for creating 
programs. 

The steps are 

e Program specification—defining objectives, 
inputs, outputs, and processing requirements. 

e Program design—creating a solution using 
structured programming tools and tech- 
niques such as top-down program design, 
pseudocode, program flowcharts, and 
logic structures. 

e Program code—writing or coding the program 
using a programming language. 

e¢ Program test—testing or debugging the pro- 
gram by looking for syntax and logic errors. 

e Program documentation—ongoing process 

throughout the programming process. 

e Program maintenance—periodically evaluat- 

ing programs for accuracy, efficiency, stan- 
dardization, and ease of use and modifying 
program code as needed. 

Programming and Languages 

STEP 1: PROGRAM SPECIFICATION 

Program specification, also called program 

definition or program analysis, consists of 
specifying five tasks related to objectives, out- 
puts, inputs, requirements, and documentation. 

Program Objectives 
The first task is to clearly define the problem to 
solve in the form of program objectives. 

Desired Output 
Next, focus on the desired output before consid- 
ering the required inputs. 

Input Data 
Once outputs are defined, determine the neces- 

sary input data and the source of the data. 

Processing Requirements 
Next, determine the steps necessary (processing 
requirements) to use input to produce output. 

Program Specifications Document 
The final task is to create a specifications docu- 
ment to record this step’s program objectives, 
outputs, inputs, and processing requirements. 



To be a competent end user, you need to understand the six steps of programming: program 
specification, program design, program coding, program test, program documentation, and 

program maintenance. Additionally, you need to be aware of CASE, OOP, and the generations 
of programming languages. 

STEP 2: PROGRAM DESIGN 

In program design, a solution is designed us- 
ing, preferably, structured programming tech- 
niques, including the following. 

Top-Down Program Design 
In top-down program design, major processing 
steps, called program modules, are identified. 

Pseudocode 
Pseudocode is an outline of the logic of the pro- 
gram you will write. 

Flowcharts 
Program flowcharts are graphic representa- 
tions of the steps necessary to solve a program- 
ming problem. 

Logic Structures 
Logic structures are arrangements of program- 
ming statements. Three types are 

¢ Concatenation—one program statement fol- 
lowed by another. 

¢ Selection (IF-THEN-ELSE)—when a 

decision must be made. 

¢ Repetition (loop) (DO UNTIL and DO 

WHILE)—when process is repeated until 
condition is true. 

STEP 3: PROGRAM CODE | 

<html> 

<head> 
<meta http-equiv="Content-Type" content="text/html; charset=windows-1252"> 
<meta http-equiv="Content-Language" content="en-us"> 

<title>Explore the Nile</title> 
<meta name="GENERATOR" content="Microsoft FrontPage 4.0"> 
<meta name="Progld" content="FrontPage.Editor.Document"> 

<!--mstheme--><link rel="stylesheet" type="text/css" 
href="_themes/artsy/arts1111.css"><meta name="Microsoft Theme" content="“artsy 1111, 
default"> 
<meta name="Microsoft Border" content="tb"> 
</head> 

<body><!--msnavigation--><table border="0" cellpadding="0" cellspacing="0 
width="100%"><tr><td> 

<p> 

</p> 
<p> 

<img border="0" src="images/logo_newletter.jpg" width="271" height="188" 
align="left"></p> 

<p> 

&nbsp;</p> 

<p> 

<img src="_derived/africa03.htm_cmp_artsy110_bnr.gif" width="600" height="60" 

border="0" alt="Explore the Nile"></p> 

Coding is writing a program. There are several 

important aspects of writing a program. Two are 

writing good programs and actually writing or 
coding. 

Good Programs ; 
Good programs are reliable, detect obvious and 
common errors, and are well documented. The 

best way to create good programs is to write 
structured programs using the three basic logic 
structures presented in Step 2. 

Coding 
There are hundreds of different programming 
languages. Two types are 

¢ Content-markup languages that instruct a 
computer how to process different types of 
information. A widely used content-markup 
language is HTML, used to create Web pages. 

e Programming languages that instruct a 

computer to perform specific operations. C++ 
is a widely used programming language. 



Microsoft Developer Studio - Compute Time - [A:\Compute Time. cpp] 

Insert. Build Tools Window Help 

[ilo] |palme| < Ot Sz] best_sellers J eal Gray Ae Aife 

#include <fstream.h> 

void main (void) 
{ 

ifstream input_file: 

float total_regular, total_overtime, regular. overtime: 
int hour_in, ninute_in, hour_ out. minute_out; 
input_. file, open("time.txt",ios::in); 

total_regular = 0; 
total_overtime = 0; 

while (input_file != NULL) 

input_file >> hour_in >> minute_in >> hour_out >> minute_out 

if (hour_out >= 17) 
overtime = (hour_out-17) +(minute_out/(float)60); 

143: syntax error : missing ‘;' 

Hl ompute Time.exe — et error(s), 0 warning(s) 

Debugging is a process of testing and eliminat- 
ing errors in a program. Syntax and logic are two 

types of programming errors. 

Syntax Errors 
Syntax errors are violations of the rules of a pro- 
gramming language. For example, omitting a 
semicolon at the end of a C++ statement is a syn- 

tax error. 

Logic Errors 
Logic errors are incorrect calculations or proce- 
dures. For example, failure to include calculation 
of overtime hours in a payroll program is a logic 
error. 

Testing Process 
Five methods for testing for syntax and logic 
errors are 

¢ Desk checking (code review)—careful read- 

ing of a printout of the program. 

¢ Manual testing—using a calculator and sam- 
ple data to test for correct programming 
logic. 

e Attempt at translation—running the pro- 
gram using a translator program to identify 

syntax errors. 
e Testing sample data—running the program 

and testing the program for logic errors using 

sample data. 

¢ Testing by users (beta testing)—final step 
in which potential users try the program and 
provide feedback. 

ee 

Programming and Languages 

STEP 5: PROGRAM 
DOCUMENTATION 

Maintenance 

Program documentation consists of a written 

description of the program and the procedures 
for running it. People who use documentation 
include 

¢ Users, who need to know how to use the 

program. Some organizations offer training 

courses; others expect users to learn from 
written documentation. 

¢ Operators, who need to know how to execute 
the program and how to recognize and cor- 
rect errors. 

e Programmers, who may need to update 
and maintain the program in the future. 
Documentation could include text and pro- 
gram flowcharts, program listings, and 

sample outputs. 



STEP 6: PROGRAM MAINTENANCE 

mp Specification 

Program maintenance is designed to ensure 
that the program operates correctly, efficiently, 
and effectively. Two categories of maintenance 
activities are the following. 

Operations 
Operations activities include locating and cor- 
recting errors, improving usability, and standard- 
izing software. 

Changing Needs 
Organizations change over time and their pro- 
grams must change with them. Agile develop- 

ment starts with core program functionality then 
expands until customer is satisfied with results. 

CASE AND OOP 
FUsiiuseag TUG Legg MME UCR BUN eee Se Ts) 

MN OE er ee ee is ee i ai ne 
TS errs tne || wren [Furnas SAN HAA ee oC Fit Hentai caters earned Dement ah al 

CASE 
Computer-aided software engineering (CASE) 
tools provide automation and assistance in pro- 
gram design, coding, and testing. 

OOP 
Traditional systems development focuses on pro- 
cedure to complete a specific objective. 

Object-oriented software development fo- 
cuses less on procedures and more on defining 
relationships between previously defined proce- 
dures or objects. Object-oriented program- 
ming (OOP) is a process by which a program is 
divided into modules called objects. Each object 
contains both the data and processing operations 
necessary to perform a task. 

PROGRAMMING LANGUAGE ~— 
GENERATIONS 

Programming languages have levels or genera- 
tions ranging from low to high. Lower-level lan- 
guages are closer to the Os and 1s language of 
computers. Higher-level languages are closer to 
the languages of humans. 

Programmers create, test, and troubleshoot pro- 

grams. They also update and repair existing pro- 
grams. Bachelor's or specialized two-year degree 
in computer science or information systems. 

Salary range $51,500 to $88,000. 
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agile development (405) 

application generator (409) 
assembly language (405) 

beta testing (403) 
code (399) 

code review (402) 
coding (399) 

compiler ‘(408) 

computer-aided software engineering 
(CASE) tools (406) 

concatenation structure (396) 

content-markup language (399) 
debugging (401) 
desk checking (402) 
DO UNTIL structure (398) 

DO WHILE structure (398) 

documentation (403) 
fifth-generation language (5GL) (409) 

fourth-generation language (4GL) (409) 

generations (407) 

higher level (407) 
IF-THEN-ELSE structure (396) 

IFPS (interactive financial planning 
system) (409) 

interpreter (408) 

levels (407) 
logic error (402) 
logic structure (398) 

loop structure (398) 
lower level (407) 
machine language (407) 

maintenance programmer (404) 

module (395) 
natural language (409) 
object (407) 

object code (408) 

object-oriented programming (OOP) (407) 
object-oriented software development (406) 
objectives (393) 
operators (404) 

portable language (408) 
procedural language (408) 
program (392) 
program analysis (393) 
program coder (409) 

program definition (393) 
program design (395) 
program documentation (403) 
program flowchart (396) 
program maintenance (404) 

program modules (395) 
program specification (393) 
programmer (392, 404, 410) 

programming (392) 
programming language (399) 
pseudocode (396) 
query language (409) 
repetition structure (398) 

selection structure (396) 

software development (392) 

software engineer (392) 

source code (408) 

structured program (399) 
structured programming 

techniques (395) 

syntax error (401) 

task-oriented language (409) 
third-generation language (3GL) (408) 
top-down program design (395) 

user (404) 

very high-level language (409) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms14. 

rogiamming.and-Lariguages 
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s %, Circle the letter or fill in the correct answer. 

1. A(n) is a list of instructions detailing the steps needed to perform a task. ) 

a. program c. agenda 

b. punch card d. plan 

2. Inthe course of creating program specifications, the end user should sketch out the 
desired 

a. input c. splash logo 

b. output d. icon 

3. Ina____ structure, one statement follows the other with no conditions having 

to be met. 

a. selection c. concatenation 

b. loop d. conditional 

4. A____ language uses symbols, words, and phrases that instruct a computer how to 

structure information for display or processing. 

a. Java c. content-markup 

b,25GE d. natural 

5. A program error that violates the rules of the programming language isa ___ error. 

a. modular c. syntax 

b. logic d. language 

6. This tool provides automation and assistance in program design, coding, and testing. 

a. CAUSE (computer-assisted Unix c. CLOC (computer-licensed operations 
software environment) tool code) tool 

b. CASE (computer-aided software d. CULP (combined-users licensed 

engineering) tool protocols) tool 

7. Which of the following lines of code comes from a first-generation computer language? 

a. ADD 255 (3,10), 02B(4,5) c. this Total = TotalA + TotalC 

b. 00010 1010 1101 0001 1010 d. set total to sum of totals 

8. C++ is considered a(n) 

a. machine language c. procedural language 

b. assembly language d. natural language 

9. Task-oriented languages are the ____ generation of programming languages? 

a. first c. third 

b. second d. fourth 

10. Fourth-generation languages use 

a. procedural statements c. assemblers 

b. nonprocedural statements d. symbols 

For an interactive multiple-choice practice test, visit our Web site at 

www.computing2010.com and enter the keyword multiple14. 
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| MATCHING i 

Match each numbered item with the most closely related lettered item. Write your answers in 
the spaces provided. 

omputing»,. RO & Gz Oy, 

a. assembly 1. A list of instructions for the computer to follow to 

b. coding process data. 

c. logic error 2. Computer professional who creates new software or 
: revises existing software. 

d. maintenance 
programmer 3. Programming step in which objectives, outputs, inputs, 

and processing requirements are determined. e. OOP 
ee 4. An outline of the logic of the program to be written. 

f. program specification 

. programmer } ; : 
Bee Pro’ 5. Logic structure in which a process may be repeated as 
h. program long as a certain condition remains true. 

i. pseudocode 6. Actual writing of a program. 

J. repetition structure 7. Error that occurs when an incorrect calculation or 
incorrect procedure is used in a program. 

8. Computer specialist whose job is to ensure current 

programs run error free, efficiently, and effectively. 

9. Process by which a program is organized into objects. 

10. Languages that use abbreviations or mnemonics. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 
and enter the keyword matching14. 

| OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

1. Identify and discuss each of the six steps of programming. 

2. Describe CASE tools and OOP. How does CASE assist programmers? 

3. What is meant by “generation” in reference to programming languages? What is the 
difference between low-level and high-level languages? 

4. What is the difference between a compiler and an interpreter? 

5. What are logic structures? Describe the differences between the three types. 

Programming and Languages 
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APPLYING TECHNOLOGY 

3 computingay 
: Q 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. 

Version Control Systems 

A version control system is an invaluable tool for large programming projects. Learn more about 

version control systems by visiting our Web site at HYPERLINK "http://www.computing2010.com” 

www.computing2010.com and entering the keyword version to link to a version control software 

Web site. Once connected, read about version control and then answer the following: (a) What is 

version control? Who uses it? (b) Describe what version control does. Be specific. (c) When is 

version control not a useful choice? Why? 

.NET Framework 

Microsoft’s .NET Framework is a platform for developing applications that run on computers, 

small devices like mobile phones and PDAs, and even across the Internet. Visit our Web site at 

www.computing2010.com and enter the keyword net to link to the .NET site. Read about the 

.NET Framework and then answer the following questions: (a) What are the basic components of 

the .NET Framework? (b) What programming languages does the .NET Framework include? 

(c) What are the benefits of using the .NET Framework for software developers? 

Integrated Development Environments 

As discussed in the chapter, source code 

is written in a programming language 

and then compiled or interpreted. Most 

Hal g 

ment environment (IDE). Research IDEs eg 

programmers use an integrated develop- sy ct portion Pe emo 

nes ul Geet +10 ‘GUI Builder Teatuced Maes jatabeses | Onbweyer 

on the Web and then answer the follow- |) Sass rs eee ea Be ees mae Pra 
© See All News 

ing: (a) What is an IDE? What: purpose) fi Sse eee | | cere 
Welece corvnundy and sicte, Fests sipport atone 

tonal yer 

does it serve? (b) What features are com- cine Wen na 

mon to most IDEs? (c) In the DVD Direct 

case study, Mia programmed the login 

application herself. Locate and describe an IDE that would be appropriate for her chosen pro- 

gramming language. 

ee 
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EXPANDING YOUR KNOWLEDGE : 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

DVD Direct Program Development 

To encourage online delivery of DVD disks, DVD Direct has established a Frequent Renters Club. 

Whenever a member orders an online movie, he or she receives reward points that can be redeemed 

for a variety of items. Alice and Mia have been actively developing an information system to sup- 

port the record-keeping activity of the Frequent Renters Club. Mia has created a program that in- 

tegrates a login screen to the Frequent Renters Club Web site. To learn more about this program, 

visit us on the Web at www.computing2010.com and enter the keyword programming. Describe 

the steps Mia followed to develop this program. 

Source Code Generators 

Generally, the human resources that are devoted to a successful software project are its greatest 

single expense. Programming and testing applications are time-consuming tasks. Recently, source 

code generators have become popular for handling some of the more routine programming tasks. 

Research source code generators on the Web and answer the following questions: (a) What are 

source code generators? (b) How do source code generators work? (c) What programming tasks are 

source code generators best for? Why? (d) What programming tasks are beyond what source code 

generators can accomplish? Why? 

Capability Maturity Model 

Continuous improvement of the software development process is critical for an organization. 

The Capability Maturity Model, or CMM, is a way to address this need. Visit our Web site at 

www.computing2010.com and enter the keyword CMM to link to the CMM site. Read about 

CMM and then answer the following: (a) What is CMM? Who created it? (b) List the five CMM 

levels and describe the characteristics of each. (c) What CMM level was DVD Direct working at? 

Justify your answer. (d) Based on the CMM, what steps can DVD Direct take to use Mia’s experi- 

ence to improve their next software project? Be specific. 



COMPUTING ESSENTIALS 2010 

WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Bugs 

OS 7 — Several years ago, two people died and a 
Ge Br 1 Heene = Rugrita= hugriaony ee : &.>-8 ”. a> Pepe + Sito." B “4 une A 

ppp OU ancien aid =| third was maimed after receiving excessive 

aren || radiation from a medical machine. It was 
About ugzilla 1a 

Who Uses Bugzilla? Bugzilla is server software designed to help you manage software development. i ] 4 5 

feniewy Me bout za» ‘ ‘| only after the second incident that the 
Release Information News F | 

ene tetas + Slee oOo 2.20. a2. {7098 009 2) _| problem was located—a bug in the soft- 
Sea : occtnmaaai moses a 
onto ‘ ware that controlled the machine. Consider 
Free Support Features E 5 

3 ee the possible consequences of software fail- 
* Excolient cocurity to protect confidentiality 

ate 5 Son ee SO st cet nn fein | ure in situations where life is at stake and 

Py io comolate it of fetus » then answer the following questions in a 

one-page paper: (a) Are there situations 

when software bugs are unethical? Explain your answer. (b) No program of any significant com- 

plexity can reasonably be fully tested. When is it ethical to say that software is “tested enough”? 

(c) What responsibility does a programmer have in situations when a program fails in the field? 

What about the software company he or she works for? Does the consumer share any responsibil- 

ity? Justify your answers. 

Security and Privacy 

Security and privacy are important concerns in the development of any information system. An- 

swer the following questions in a one-page paper: (a) In the development process, who would you 

expect to have the responsibility of identifying security and privacy concerns? (b) In what phase 

of the systems life cycle would security and privacy concerns be identified? (c) To learn about 

security and privacy concerns for DVD Direct, visit us on the Web at www.computing2010.com 

and select DVD Direct and then select Programming and Languages. Then identify DVD Direct’s 

most important security and privacy concerns. Be as specific as possible. 
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YOUR FUTURE AND 
INFORMATION TECHNOLOGY 

Introduction 
Throughout this book, we have emphasized practical 

subjects that are useful to you now or will be very 

soon. Accordingly, this final chapter is not about the 

far future, say, 10 years from now. Rather, it is about 

today and the near future—about developments 

whose outlines we can already see. It is about how 

organizations adapt to technological change. It is also 

about what you as an individual can do to keep your 

computer competency up to date. 

Are the times changing any faster now than they 

ever have? It’s hard to say. People who were alive 

when radios, cars, and airplanes were being intro- 

duced certainly lived through some dramatic changes. 

: Technology and People 
/ some people react negatively to technological 
change by being cynical, naive, or frustrated, 

| but the most positive reaction to technological 
_ change is to be proactive 

Has technology made our own times even more dy- 

namic? Whatever the answer, it is clear we live in a 

fast-paced age. The challenge for you as an individ- 

ual is to devise ways to stay current and to use tech- 

nology to your advantage. For example, you can use 

the Web to locate job opportunities. 

To stay competent, end users need to recognize 

the impact of technological change on organizations 

and people. They need to know how to use change to 

their advantage and how to be winners. Although end 

users do not need to be specialists in information 

technology, they should be aware of career opportu- 

nities in the area. 

Be a Winner 
stay current, develop specialties, 
and be alert to organizational 
changes and opportunities 
for innovation 
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Figure 15-1 Automated teller 
machines are examples of 
technology used in business 
strategy 
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Figure 15-2 Internet banks 
conduct business over the Web 

ye all businesses have become aware that they 
ust adapt to changing technology or be left be- 

hind. Most organizations are now making formal plans 
to keep track of technology and implement it in their 
competitive strategies. For example, banks have found 

that automated teller machines (ATMs) are vital to re- 

tail banking. (See Figure 15-1.) Not only do they require 
fewer human tellers, but also they are available 

24 hours a day. More and more banks also are trying to 
go electronic, doing away with paper transactions 
wherever possible. ATM cards are used to buy almost 
anything from gas to groceries. 

What's next for the banking industry? Almost all 
banks also are trying to popularize home banking so 
that customers can use microcomputers for certain 
financial tasks. Some banks, known as Internet banks, 

have even done away with physical bank buildings and 
conduct all business over the Web. (See Figure 15-2.) In 

addition, banks are exploring the use of some very so- 
phisticated application programs. These programs will 
accept cursive writing (the handwriting on checks) 
directly as input, verify check signatures, and process 
the check without human intervention. 

Clearly, such changes do away with some jobs—those 
of many bank tellers and cashiers, for example. How- 
ever, they create opportunities for other people. New 
technology requires people who are truly capable of 
working with it. These are not the people who think 
every piece of equipment is so simple they can just turn 
it on and use it. Nor are they those who think each new 
machine is a potential disaster. In other words, new 
technology needs people who are not afraid to learn 
about it and are able to manage it. The real issue, then, 

is not how to make technology better. Rather, it is how 

to integrate the technology with people. 
You are in a very favorable position compared with 

many other people in industry today. After reading the 
previous chapters, you have learned more than just the 
basics of hardware, software, connectivity, and the In- 

ternet. You have learned about the most current tech- 
nology. You are therefore able to use these tools to your 
advantage—to be a winner. 

How do you become and stay a winner? In brief, the 
answer is: You must form your own individual strategy 
for dealing with change. First let us look at how busi- 
nesses are handling technological change. Then let’s 
look at how people are reacting to these changes. Fi- 
nally, we will offer a few suggestions that will enable 
you to keep up with and profit from the information 
revolution. 



CONCEPT CHECK 

examples of ways computers are changing the business world. 

human requirements of new technology? 

TECHNOLOGY AND ORGANIZATIONS 

ee” can introduce new ways for businesses to compete with each 
other. Some of the principal changes are as follows. 

NEW PRODUCTS 
Technology creates products that operate faster, are priced cheaper, are often 
of better quality, or are wholly new. Indeed, new products can be individually 
tailored to a particular customer’s needs. For example, financial services com- 
panies such as Merrill Lynch have taken advantage of technology to launch 
cash management accounts. (See Figure 15-3.) These accounts combine infor- 

mation on a person's checking, savings, credit card, and securities accounts 

into a single monthly statement. It automatically sets aside “idle” funds into 
interest-bearing money market funds. Customers can access their accounts on 
the Web and get a complete picture of their financial condition at any time. 
However, even if they don’t pay much attention to their statements, their sur- 
plus funds are invested automatically. 

NEW ENTERPRISES 
Information technology can build entirely new businesses. Two examples are 
Internet service providers and Web site development companies. 

e Just a few years ago, the only computer connectivity options available to 
individuals were through online service providers like America Online and 

through colleges and universities. Now, hundreds of national service 
providers and thousands of local service providers are available. 

Home 
— a i rd a or 
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You can view previous-day account balances for all WCMA” accounts ; : 
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Figure 15-3 Merrill Lynch’s cash 
management account 



Figure 15-4 New technology 
helps FedEx maintain customer 

loyalty 

e Thousands of small companies special- 
izing in Web site development have 
sprung up in the past few years. These 
companies help small- to medium-sized 
organizations by providing assistance in 
evaluating, creating, and maintaining 

Web sites. 

NEW CUSTOMER AND SUPPLIER 
RELATIONSHIPS 
Businesses that make their information sys- 
tems easily available may make their cus- 
tomers less likely to take their business 
elsewhere. For instance, Federal Express, 

the overnight package delivery service, does 
everything possible to make its customers 

i dependent on it. Upon request, customers 
receive airbills with their name, address, and account number preprinted on 
them, making shipping and billing easier. Package numbers are scanned into the 
company’s information system so that they can be tracked from pickup point to 
destination. (See Figure 15-4.) Thus, apprehensive customers can be informed very 
quickly of the exact location of their package as it travels toward its destination. 

Pale eet: 

TECHNOLOGY AND PEOPLE 

learly, recent technological changes, and those sure to come in the near 
future, will produce significant changes and opportunities in the years 

ahead. How should we be prepared for them? 
People have different coping styles when it comes to technology. It has 

been suggested, for instance, that people react to changing technology in 
one of four ways: cynicism, naivete, frustration, and proactivity. 

CYNICISM 

The cynic feels that, for a manager at least, the idea of using a microcomputer 
is overrated. (See Figure 15-5.) Learning and using it take too much time, time 
that could be delegated to someone else. Doing spreadsheets and word pro- 
cessing, according to the cynic, are tasks that managers should understand. 
However, the cynic feels that such tasks take time away from a manager's real 
job of developing plans and setting goals for the people being supervised. 

Cynics may express their doubts openly, especially if they are top managers. 
Or they may only pretend to be interested in microcomputers, when actually 
they are not interested at all. 



Figure 15-6 The frustrated person: “This stuff doesn’t make 
sense half the time.” 

Figure 15-5 The cynic: “These gadgets are overrated.” 

NAIVETE 

Many naive people are unfamiliar with computers. They may think computers 
are magic boxes capable of solving all kinds of problems that computers really 
can't handle. On the other hand, some naive persons are actually quite famil- 
iar with computers but underestimate the difficulty of changing computer sys- 
tems or of generating certain information. 

FRUSTRATION 

The frustrated person may already be quite busy and may hate having to take 
time to learn about microcomputers. Such a person feels it is an imposition to 
have to learn something new or is too impatient to try to understand the man- 
uals explaining what hardware and software are supposed to do. The result is 
continual frustration. (See Figure 15-6.) Some people are frustrated because 
they try to do too much. Or they’re frustrated because they find manuals diffi- 
cult to understand. In some cases poorly written manuals are at fault. 

PROACTIVITY 

Webster's Collegiate Dictionary defines proactive, in part, as “acting in antici- 
pation of future problems, needs, or changes.” A proactive person looks at 
technology in a positive realistic way. (See Figure 15-7.) They are not cynics, 
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Figure 15-7 The proactive 
person: “How can 1 use this new 
tool?” 

underestimating the likely impact of technology on their 
lives. They are not naive, overestimating the ability of 
technology to solve the world’s or their problems. They 
do not become frustrated easily and give up using tech- 
nology. Proactive people are positive in their outlook and 
look at new technology as providing new tools that, 
when correctly applied, can positively impact their lives. 

Most of us fall into one of the four categories. Cyni- 
cism, naivete, frustration, and proactivity are common 

human responses to change. Do you see yourself or others 
around you responding to technology in any of these 
ways? For those who respond negatively, just being aware 
of their reaction can help them become more positive 
and proactive to tomorrow’s exciting new changes in 
technology. 

| CONCEPT 
q e ‘| 

HOW YOU CAN BE A WINNER é 

S? far we have described how progressive organizations are using technology 
in the information age. Now let’s concentrate on you as an individual. (See 

Making IT Work for You: Locating Job Opportunities Online on pages 432 and 
433.) How can you stay ahead? Here are some ideas. 

STAY CURRENT 

Whatever their particular line of work, successful professionals keep up both 
with their own fields and with the times. We don’t mean you should try to be- 
come a computer expert and read a lot of technical magazines. Rather, you 
should concentrate on your profession and learn how computer technology is 
being used within it. 

Every field has trade journals, whether the field is interior design, personnel 
management, or advertising. Most such journals regularly present articles 
about the uses of computers. It’s important that you also belong to a trade or 
industry association and go to its meetings. Many associations sponsor semi- 

nars and conferences that describe the latest information and techniques. 
Another way to stay current is by participating electronically with special- 

interest newsgroups on the Internet. 

MAINTAIN YOUR COMPUTER COMPETENCY 
Actually, you should try to stay ahead of the technology. Books, journals, and 
trade associations are the best sources of information about new technology that 
applies to your field. The general business press—Business Week, Fortune, Inc., 



The Wall Street Journal, and the business section of your local newspaper—also 

carries computer-related articles. 
However, if you wish, you can subscribe to a magazine that covers micro- 

computers and information more specifically. Examples are InfoWorld, PC 
World, and MacWorld. You also may find it useful to look at newspapers and 
magazines that cover the computer industry as a whole. An example of such a 
periodical is ComputerWorld. Most of these magazines also have online ver- 
sions available on the Web. 

DEVELOP PROFESSIONAL CONTACTS 

Besides being members of professional associations, successful people make it 
a point to maintain contact with others in their field. They stay in touch by 
telephone, e-mail, and newsgroups and go to lunch with others in their line of 
work. Doing this lets them learn what other people are doing in their jobs. It 
tells them what other firms are doing and what tasks are being automated. De- 
veloping professional contacts can keep you abreast not only of new informa- 
tion but also of new job possibilities. (See Figure 15-8.) It also offers social 
benefits. An example of a professional organization found in many areas is the 
local association of Realtors. 

DEVELOP SPECIALTIES 
Develop specific as well as general skills. You want to be well-rounded 
within your field, but certainly not a “jack of all trades, master of none.” 
Master a trade or two within your profession. At the same time, don’t become 
identified with a specific technological skill that might very well become 
obsolete. 

Your Future and Information Technology 

Figure 15-8 Professional 
organizations and contacts help 
you keep up in your field 
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LOCATING JOB OPPORTUNITIES ONLINE 

Did you know that you can use the Internet to find a job? You can locate and 

browse through job listings. You can even electronically post your resume for 

prospective employers to review. 

Browsing Job Listings Three well-known job search sites on the Web are Yahoo! HotJobs 

(hotjobs.yahoo.com), Monster (monster.com), and CareerBuilder (careerbuilder.com). You can con- 

nect to these sites and browse through job opportunities. For example, after connecting to career- 

builder.com, you can search for a job by following steps similar to those shown below. 

@- Visit www.careerbuilder.com. 
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Posting Your Resume 10 make your qualifications known to prospective employers, you can post 

your resume at the job search site. 

Click Post Resumes. 

If you do not have a resume to 
upload, select Resume Builder to 
create one. 

Follow the step-by-step instructions 
on the screen and fill in blanks to 
create a professional resume. 

Your resume is posted and searchable by potential 

employers. 

== —- 
‘Post your resume on Ci eerBuil 

SE fe a aes Se SSS a pee ae 
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Automated Alerts To help you find a job faster, you can set up automatic searches. When new 

jobs are posted that match your search, you can be alerted instantly by e-mail or moblie phone. 

Click Job Alerts. 

Fill in the search form similar to the 
Browse Job Listings section on the 

previous page. 

Provide your e-mail address and/or 
moblie phone number to receive alerts 

as new matching jobs are posted. 
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Tell us about your dream job and we'll email or send you # text message with the latest job openings 
based on your interests, daily or weekly ~ it's up to yout 

Your agent will search new job listings and alert you to new opportunities by e-mail. 

The Web is continually changing, and some of the specifics presented in this Making IT Work for 

You may have changed. To learn about other ways to make information technology work for you, 

visit our Web site at www.computing2010.com and enter the keyword miw. 
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Figure 15-9 Desktop publishing: 
A good specialty to develop for 
certain careers 

Figure 15-10 Informal 
communication can alert you to 
important organizational changes 

The best advice is to specialize to some extent. 
However, don’t make your specialty so tied to tech- 
nology that you'll be in trouble if the technology 
shifts. For example, if your career is in marketing or 
graphics design, it makes sense to learn about desk- 
top publishing and Web page design. (See Figure 
15-9.) In this way, you can learn to make high-quality, 
inexpensive graphics layouts. It would not make as 
much sense for you to become an expert on, say, the 
various types of monitors used to display the graph- 
ics layouts because such monitors are continually 
changing. 

Expect to take classes during your working life to 
keep up with developments in your field. Some pro- 

fessions require more keeping up than others—a computer specialist, for 

example, compared to a human resources manager. Whatever the training 
required, always look for ways to adapt and improve your skills to become 
more productive and marketable. There may be times when you are 

tempted to start all over again and learn completely new skills. However, a 
better course of action may be to use emerging technology to improve your 
present base of skills. This way you can build on your current strong points 
and then branch out to other fields from a position of strength. 

BE ALERT FOR ORGANIZATIONAL CHANGE 

Every organization has formal lines of communication—for example, supervi- 
sor to middle manager to top manager. However, there is also the grapevine— 
informal lines of communication. (See Figure 15-10.) Some service departments 

will serve many layers of management and be abreast of the news on all levels. 



For instance, the art director for advertising may be aware of several aspects of 
a companywide marketing campaign. Secretaries and administrative assistants 
know what is going on in more than one area. 

Being part of the office grapevine can alert you to important changes—for 
instance, new job openings—that can benefit you. However, you always have 
to assess the validity of what you hear on the grapevine. Moreover, it’s not ad- 
visable to be a contributor to office gossip. Behind-the-back criticisms of other 
people have a way of getting back to the person criticized. 

Be especially alert for new trends within the organization—future hiring, 
layoffs, automation, mergers with other companies, and the like. Notice which 

areas are receiving the greatest attention from top management. One tip-off is 

to see what kind of outside consultants are being brought in. Independent con- 
sultants are usually invited in because a company believes it needs advice in an 
area with which it has insufficient experience. 

LOOK FOR INNOVATIVE OPPORTUNITIES 
You may understand your job better than anyone—even if you've only been 
there a few months. Look for ways to make it more efficient. How can 
present procedures be automated? How can new technology make your 
tasks easier? Discuss your ideas with your supervisor, the training director, 
or the head of the information systems department. Or discuss them with 
someone else who can see that you get the recognition you deserve. 
(Co-workers may or may not be receptive and may or may not try to take 

credit themselves.) 

A good approach is to present your ideas in terms of saving money rather 
than “improving information.” Managers are generally more impressed with 
ideas that can save dollars than with ideas that seem like potential break- 
throughs in the quality of decisions. 

In general, it’s best to concentrate on the business and organizational prob- 
lems that need solving. Then look for a technological way of solving them. 
That is, avoid becoming too enthusiastic about a particular technology and 
then trying to make it fit the work situation. 

CONCEPT CHECK 
Sit? eC(T 
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Careers in IT 

Being a winner does not necessarily mean having a ca- 

reer in information systems. There are, however, several 

jobs within information technology that you might like 

to consider. We have discussed many of these careers 

in the preceding chapters. (See Figure 15-11.) 

Computer support 

specialist 

Computer technician 

Computer trainer 

Cryptographer 

Data entry worker 

Database administrator 

Desktop publisher 

Information systems 

manager 

Network administrator 

Programmer 

Software engineer 

Systems analyst 

Technical writer 

Figure 15-11 Careers in Webmaster 
information systems 

To learn more about these careers, visit our Web site 

at www.computing2010.com and enter the keyword 

careers. 

Responsibilities 

Provides technical support to customers and other users 

Repairs | and installs computer components and systems 

Instructs users on the latest software or hardware 

Designs, tests, and researches encryption procedures - 

Inputs customer information, lists, and other types of data 

Uses database management software to determine the 

most efficient ways to organize and access data 

Oversees the work of programmers, computer specialists, 

systems analysts, and other computer professionals 

Creates and maintains networks 

Analyzes users’ needs and creates application software 

Plans and designs information systems 

Prepares instruction manuals, technical reportesa and other 

scientific or technical documents 

Develops and maintains Web sites and Web resources 



Maintaining Computer Competency 
and Becoming Proactive 

This is not the end; it is the beginning. Being a skilled 

computer end user and having computer competency 
are not a matter of thinking, “Someday 1’ll have to learn 

all about that.” They are a matter of living in the pres- 

ent and keeping an eye on the future. Computer com- 

petency also demands the discipline to keep up with 

emerging technology. Yet it is important not to focus 

on the “what ifs” of technology. Computer competency 

demands concentration on your goals and dedication 

to learning how the computer can aid you in obtaining 

these goals. Being an end user, in short, is not about- 

trying to avoid failure. Rather, it is about always mov- 

ing toward success—about taking control of the excit- 

ing new tools available to you. 

Your Future and Information Technology 



YOUR FUTURE AND INFORMATION 
TECHNOLOGY 

Individuals, businesses, and organizations must 

adapt to changing technology or be left behind. 

Banking Industry 
The banking industry uses automated teller ma- 
chines (ATMs) to provide 24-hour service with- 
out incurring additional employee costs. Internet 
banks conduct all business over the Web. 
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Many changes do away with jobs. Technology, 
however, creates opportunities. New technology re- 
quires people who are truly capable of working with 
it. To become and stay a winner, you must form your 
own individual strategy for dealing with changes. 

You can view previous-day account balances for all WCMA" accounts 
enrolled in the Merrill Lynch Business Center. 
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As of Gase of Business: 11052001 
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Account Accourt 
Number ‘Registration Accounts 

2D 210-07310 0 14,285 
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4 210-0732 6,203,156 7,676,840 
© 2410-07313 857, 5,394,858 40,051,976 
© 2110-07314 2,694,850 2,894,532 
 210-07315 5,174,818 5,412,539 
Total 3,327 

Technology can introduce new ways for businesses 
to compete with each other. They can compete by 
creating new products, establishing new enter- 

prises, and developing new customer and supplier 
relationships. 

New Products 
Technology creates products that operate faster, 
are priced more cheaply, are often better quality, 
or are wholly new. New products can be individ- 
ually tailored to a particular customer's needs. 

New Enterprises 
Technology can build entirely new businesses. 
Two examples: 

e Internet service providers—just a few years 
ago, only a few Internet service providers 
were available. Now, thousands of national 

and local providers are available. 

e Web site development companies—thousands 
of small companies specializing in developing 
Web sites have sprung up in just the past few 
years. 

New Customer and Supplier Relationships 
Businesses that make their information systems 
easily available may make their customers less 
likely to take their business elsewhere (e.g., 
overnight delivery services closely track packages 
and bills). 

> 



To stay competent, you need to recognize the impact of technological change on organiza- 
tions and people. You need to know how to use change to your advantage and how to become 
a winner. Although you do not need to be a specialist in information technology, you should 
be aware of career opportunities in the area. 

TECHNOLOGY AND PEOPLE 

There are six ongoing activities that can help you 
be successful. 

Stay Current 
Read trade journals and the general business 

People have different coping styles when it comes _ Press, join professional associations, and partici- 
to technology. Four common reactions to new tech- _ pate in interest groups on the Internet. 
nology are cynicism, naivete, frustration, and ee 

proactivity. Maintain Your Computer Competency 
Stay current by reading computer-related articles 

Cynicism in the general press and trade journals. 
The cynics feel that new technology is overrated and 
too troublesome to learn. Some cynics openly ex- Develop Professional Contacts 
press their doubts. Others pretend to be interested. Stay active in your profession and meet people 

Naivete in your field. This provides information about 

Naive people may be unfamiliar or quite familiar | other people, firms, job opportunities, and social 
with computers. People who are unfamiliar tend contacts. 
to think of computers as magic boxes. Even cee 
those familiar with technology often underesti- Develop Specialties 
mate the time and difficulty of using technology Develop specific as well as general skills. Expect 
to generate information. to take classes periodically to stay current with 

Frustration your field and technology. 

about taking time to learn new technology. Often Use formal and informal lines of communication. 

these people have too much to do, find manuals Be alert for new trends within the organization. 
difficult to understand, and/or feel stupid. 

Proactivity Look for Innovative Opportunities 
A proactive person looks at technology ina pos- Look for ways to increase efficiency. Present 
itive and realistic way. He or she is not cynical, | ideas in terms of saving money rather than “im- 

naive, or frustrated regarding new technology. Proving information.” 

Proactive people are positive and look at new 
technology as providing new tools that can posi- 
tively impact their lives. 
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Computer Support Specialist 
Computer support specialists provide technical 
support to customers and other users. 

Computer Technician 
Computer technicians repair and install com- 
puter components and systems. 

Computer Trainer 
Computer trainers instruct users on the latest 

software or hardware. 

Cryptographer 
Cryptographers design, test, and research en- 

cryption procedures. 

Data Entry Worker 
Data entry workers input customer information, 

lists, and other types of data. 

Database Administrator 
Database administrators use database manage- 
ment software to determine the most efficient 

ways to organize and access data. 

Desktop Publisher 
Desktop publishers create and format publication- 
ready material. 

Information Systems Manager 
Information systems managers oversee the work 
of programmers, computer specialists, systems 
analysts, and other computer professionals. 

Network Administrator 
Network administrators create and maintain 

networks. 

Programmer 
Programmers create, test, and troubleshoot com- 

puter programs. 

Software Engineer 
Software engineers analyze users’ needs and cre- 
ate application software. 

Systems Analyst 
Systems analysts plan and design information 

systems. 

Technical Writer 
Technical writers prepare instruction manuals, 
technical reports, and other scientific or techni- 

cal documents. 

Webmaster 
Webmasters develop and maintain Web sites and 
Web resources. 
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computer support specialist (440) 
computer technician (440) 

computer trainer (440) 

cryptographer (440) 
cynic (428) 
data entry worker (440) 

database administrator (DBA) (440) 

desktop publisher (440) 
frustrated (429) 

,somputingay, 
information systems manager (440) a 
naive (429) 

network administrator (440) 

proactive (429) 
programmer (440) 
software engineer (440) 
systems analyst (440) 
technical writer (440) 

Webmaster (440) 

To test your knowledge of these key terms with animated flash cards, visit our Web site at 
www.computing2010.com and enter the keyword terms15. 
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Circle the letter or fill in the correct answer. 
mputin, gr? 207, 

s 
2 1. Changes in technology require people who 

a. think every piece of equipment is so simple they can just turn it on and use it 

b. know just the basics about the technology 

c. think each new machine is a potential disaster 

d. are not afraid to learn and manage new technology 

2. One of the advantages of the changes in information technology is 

a. people are put out of work c. data can be lost and/or stolen 

b. new businesses are created d. new skills are constantly in demand 

3. The___ user believes that learning and using computers take time away from his or 
her real job. 

a. cynical c. frustrated 

b. proactive d. naive 

4. Generally, a proactive person 

a. feels that the idea of using a c. hates to take time to learn about 
microcomputer is overrated microcomputers 

b. is unfamiliar with computers d. looks at technology in a positive, 
realistic way 

5. To maintain your computer competence, you should try to stay ahead of technology by 

a. learning a new trade c. reading books, journals, newspapers, 
and magazines 

b. reviewing the systems life cycle d. quitting your current job and going 

back to school 

6. Successful people make it a point to 

a. develop nonspecific skills c. get their education and relax 

b. avoid contact with others d. maintain contact with others in their 
field 

7. These individuals design, test, and research encryption procedures. 

a. database administrator c. cryptographer 

b. technical writer d. computer trainer 

8. ___ oversee the work of programmers, computer specialists, and other computer 
professionals. 

a. Systems analysts c. Information systems managers 

b. Database administrators d. Network managers 

9. These individuals are responsible for creating, testing, and troubleshooting computer 
programs. 

a. systems analysts ce. network managers 

b. database administrators d. programmers 

10. ___ develop and maintain Web sites and Web resources. 

a. Systems analysts c. Network managers 

b. Webmasters d. Programmers 

For an interactive multiple-choice practice test, visit our Web site at 

www.computing2010.com and enter the keyword multiple15. 
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Match each numbered item with the most closely related lettered item. Write your answers in : . 
the spaces provided. me 

a. database administrator 1. Computer user who feels the idea of using 
b. computer technician microcomputers is overrated. Re 

c. computer trainer 2. A computer specialist employed to evaluate, create, and 
d cic maintain Web sites. 

3. Computer professional who creates, tests, and e. software engineer 
troubleshoots computer programs. 

f. technical writer ae 
4. Computer specialist who uses database management 

a corministrator software to determine the most efficient ways to organize 
h. programmer and access data. _ 

i. systems analyst 5. Computer professional who analyzes users’ needs and 

j. Webmaster creates application software. 

6. Computer professional who plans and designs 
information systems. 

7. Computer professional who repairs and installs computer 
components and systems. 

8. Computer professional who creates and maintains 
networks. 

9. Computer professional who instructs users on the latest 
software or hardware. 

10. Computer professional who prepares instruction 
manuals, technical reports, and other scientific or 

technical documents. 

For an interactive matching practice test, visit our Web site at www.computing2010.com 

and enter the keyword matching15. 

OPEN-ENDED 

On a separate sheet of paper, respond to each question or statement. 

1. Why is strategy important to individual success in the information age? What is your 
strategy? 

2. Describe how technology changes the nature of competition. 

3. Howcan your computer competencies and knowledge help you get ahead in today’s 

market? 

4. What does proactive mean? What is a proactive computer user? What advantages does 
this type of user have over the other types? 

5. Discuss several different careers in information technology. Which are of interest to 

you? 

Your Future and Information Technology 
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APPLYING TECHNOLOGY 

The following questions are designed to demonstrate ways that you can effectively use technol- 
ogy today. The first question relates directly to this chapter’s Making IT Work for You feature. 

Jobs Online 

Did you know that you can use the Internet to find a job? You can browse through job listings, 

e compu ting2y, 

% 

post resumes for prospective employers, and even use special agents to continually search for that 

job that’s just right for you. To learn more about online job searches, review Making IT Work for 

You: Locating Job Opportunities Online on pages 432 and 433. Then visit our Web site at 

www.computing2010.com and enter the keyword jobs. Once at that site, play the video and an- 

swer the following: (a) What locations and categories were selected for the job search? (b) De- 

scribe the process for posting a resume. (c) What search criteria were used to set up the job 

search agent? 

Maintain Computer Competence 

There are several sources of information to help keep you up to date on current computing trends. 

Visit our Web site at www.computing2010.com and enter the keyword competence to link to a few 

£8. Bog Heme = Worst Rioge | Wontar Ft cit 

Ow: {TDD wpe//tiog mines deco 

computing sites. Explore the sites and 

then answer the following: (a) List the |S). Benes ss eemeeoenereren Tee 

sites you visited and describe the focus of 

each. (b) Which of these sites was most 

useful? Why? (c) Which of these sites was VV Co eaptecey 

least useful? Why? (d) What are other || reece sctanmurie pmsl erat 

ways you can stay in step with current Epicenter a 
Wired tabs on tech Threat Level 

| 

| ong hve cece rem Bld Reenter 
computing issues? 

} Cancer ts The Un 

we ‘Cotter jo) aes 
| 4 tho editors of Wid 

i 
| 
i 

NV Naat cea pine ie thes eridet Wired coe 
varought Wied weighs in with oberrvations 

tee fad aula the ection WiReEe ard ng en he Leo seen 
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| EXPANDING YOUR KNOWLEDGE - 

The following questions are designed to add depth and detail to your understanding of specific 
topics presented within this chapter. The questions direct you to sources other than the text- 
book to obtain this knowledge. 

Your Career 

Have you thought about what your career might be? Perhaps it is in marketing, education, or 

information technology. If you have a career in mind, conduct a Web search to learn more 

about your chosen career. If you don’t have a career in mind, select one of the information 

systems careers presented in this chapter and conduct a Web search to learn more about that 

career. After reviewing at least five sites, answer the following: (a) Describe your career of choice. 

(b) Why did you choose that career? (c) How is information technology used in this career? 

(d) How will changing technology impact your chosen career? 

Resume Advice 

There are several excellent resources avail- 

able online to help you write a winning sav arr are Cran haves 
the fob 

resume. Conduct a Web search using the = 
Get the Job 

keywords “resume help” to learn more. iu... 
Sample Cover Letter 

‘Sturnped unt bum to wile 9 opver feller Urat 
‘wid catcy on employer's atrention/ Check 
out thes sample 

» Loner enqueme 
up|» Saver Cowan Latter Dns 

¥ Get Lettes Feedback 

Essentials 
Resume Presentation ing the information from the sites. Tn Loa 

Review at least five sites and then com- 

pose a sample resume for yourself, apply- 

Resume Tips Message Soard 
2 All Get ne 20d Message Boards 
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| WRITING ABOUT TECHNOLOGY 

The ability to think critically and to write effectively is essential to nearly every profession. The 
following questions are designed to help you develop these skills by posing thought-provoking 
questions about computer privacy, security, and/or ethics. 

Writing About Privacy and Ethics 

Regardless of your career path, critical thinking, analysis, and writing are essential skills. In each 

of the preceding chapters, the Writing About Technology feature presented questions about pri- 

vacy and ethics. These questions are designed to help you develop critical thinking, analysis, and 

writing skills. Select the five questions you feel are most important to privacy or ethics from the 

Writing About Technology questions in the preceding chapters. Write a two-page paper that ad- 

dresses the questions you chose and describe why they are of interest to you. 

Writing About Security 

The importance of computer security is often overshadowed by the functions and features of new 

technology. The Writing About Technology feature presented many questions about security in the 

preceding chapters. These questions are 

designed to increase your awareness of 

important computer security topics and 1-1 

further develop your writing skills. Select 3 SOLUTIONS 

the five questions you feel are most im- = 

portant to security from the Writing About 

Technology questions in the preceding 
Increase your search probabisthes 

ensotier, which compensates for pose and angle 
variations, and our Facet matching technology, which combines 

chapters. Write a two-page paper that ad- 

dresses the questions you chose and de- 

scribe why they are of interest to you. 
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THE EVOLUTION OF THE COMPUTER AGE 

M any of you probably can’t remember a world 
without computers, but for some of us, com- 

puters were virtually unknown when we were born 
and have rapidly come of age during our lifetime. 

Although there are many predecessors to what 

we think of as the modern computer—reaching as 
far back as the 18th century, when Joseph Marie 
Jacquard created a loom programmed to weave 
cloth and Charles Babbage created the first fully 
modern computer design (which he could never get 
to work)—the computer age did not really begin un- 
til the first computer was made available to the 
public in 1951. 

The modern age of computers thus spans slightly 
more than 50 years (so far), which is typically broken 
down into five generations. Each generation has 
been marked by a significant advance in technology. 

G0 0000 00 
° First Generation 

(1951-57): During 

the first generation, 
computers were built 
with vacuum tubes— 
electronic tubes that 
were made of glass 
and were about the 
size of light bulbs. 

e Second Generation 

(1958-63): This generation 

began with the first comput- 
ers built with transistors— 

small devices that transfer 

electronic signals across a 
resistor. Because transistors 

are much smaller, use less 

power, and create less heat 

than vacuum tubes, the new 

computers were faster, 
smaller, and more reliable 

than the first-generation 
machines. 

¢ Third Generation (1964-69): In 1964, computer 

manufacturers began replacing transistors with 
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integrated circuits. An integrated circuit (IC) is a 

complete electronic circuit on a small chip made 
of silicon (one of the most abundant elements in 

the earth’s crust). These computers were more re- 

liable and compact than computers made with 

transistors, and they cost less to manufacture. 

e Fourth Generation (1970-90): Many key ad- 
vances were made during this generation, the most 

significant being the 
microprocessor—a spe- 
cialized chip developed 
for computer memory 
and logic. Use of a sin- 
gle chip to create a 
smaller “personal” com- 
puter (as well as digital 
watches, pocket calculators, copy machines, and so 

on) revolutionized the computer industry. 

e Fifth Generation (1991-2010 and beyond): 

Our current gen- 

eration has been 
referred to as the 
“Connected Gen- 
eration” because 
of the industry’s 
massive effort to 
increase the con- 
nectivity of com- 
puters. The 
rapidly expanding 
Internet, World 

Wide Web, and 
intranets have created an information superhigh- 
way that has enabled both computer profession- 
als and home computer users to communicate 
with others across the globe. 

This appendix provides you with a timeline that 
describes in more detail some of the most significant 

events in each generation of the computer age. 



First Generation 

The Vacuum Tube Age 

1951 Dr. John W. 
Mauchly and J. Presper 
Eckert Jr. introduce the 
first commercially 
available electronic digital computer—the 
UNIVAC—built with vacuum tubes. This 
computer was based on their earlier ENIAC 
(Electronic Numerical Integrator and 
Computer) design completed in 1946. 

Boa fe 
pea 

(ESTIBEMBIDATA PROCESSING SYSTEM 

a 

1951-53 IBM adds computers to | 
its business equipment products 
and sells over 1,000 IBM 650 systems. 

95) bbe ns oe doe dob doy 

1957 Introduction of first high-level 
programming language—FORTRAN 
(FORmula TRANslator). 

1952 Development team led by Dr. Grace 
Hopper, former U.S. Navy programmer, intro- 
duces the A6 Compiler—the first example of 
software that converts high-level 
language symbols into instructions 
that a computer can execute. 
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Second Generation 
The Transistor Age 

1958 Introduction 

of computers built 
with transistors—a 1947 

Bell Laboratories invention. 

1959 Introduction of the removable 

disk pack, providing users with fast access 
to stored data. 

1960 Introduction of the first business application 
programming language—COBOL (Common Business 
Oriented Language)—based on Englishlike phrases. 

1958 1959 1960 196] WSbe 1963 

1963 Introduction of the first 
computer industry standard character 
set—ASCIl (American Standard Code 
for Information Interchange) that 
enables computers to exchange 
information. 

1959 General Electric Corporation 
introduces ERMA (Electronic Recording 
Machine Accounting)—the first technology 
that can read special characters, such as 

digitized information. 

SeERMA ) owe 
4 “Ehe bebe Rb EES 

a ef 

450 The Evolution of the Computer Age 



Third Generation 
The Integrated Circuit Age 

ad 

» Fey 
apf 

Pe ts 
1964 Introduction of com- 
puters built with an integrated 
Circuit (IC), which incorporates 
multiple transistors and electronic 
Circuits on a single silicon chip. 

1965 Digital Equipment Corporation oo -—_ 1969 Introduction of 
(DEC) introduces the first minicomputer. ARPANET and the beginning 

of the Internet. 

1964 1965 1966 1967 1968 1969 

1965 Introduction of the BASIC 1969 IBM announces its decision to 

programming language. offer unbundled software, priced and 
sold separately from the hardware. 

1964 IBM introduces its System/360 line of 
compatible computers, which can all use the 
same programs and peripherals. 
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Fourth Generation 

The Microprocessor Age 

1970 Introduction of | 
computers built with chips that 

used LSI (large-scale integration). 

1975 First local area network (LAN)— 
Ethernet—developed at Xerox PARC 
(Palo Alto Research Center). 

1977 Apple Computer, 
Inc., founded by Steve Wozniak and 
Steve Jobs, and Apple | introduced 
as an easy-to-use “hobbyist” 
computer. 

fe eee gc tata oe lio 37D OST? «S78 (1979 

1971 Dr. Ted Hoff of Intel Corporation 
develops a microprogrammable 
computer chip—the Intel 4004 

microprocessor. 1975 The MITS, Inc., Altair 

becomes the first commercially 
successful microcomputer, 

Zee Selling for less than 

1$79 Introduction of the first public 
information services—Compuserve 
and the Source. 
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1980 IBM asks Microsoft 
founder, Bill Gates, to develop an 
operating system—MS-DOS— 
for the soon-to-be-released IBM 
personal computer. 

1981 Introduction of the IBM PC, 
which contains an Intel microprocessor chip 
and Microsoft’s MS-DOS operating system. 

1989 Introduction of 

Intel 486—the first 1,000,000-transistor 

microprocessor. 

1980 198) 1982 1983 1984 1985 1986 1987 1988 1989 1330 

1984 Apple introduces the 
Macintosh Computer, with a unique, 
easy-to-use graphical user interface. 

1985 Microsoft introduces 

its Windows graphical 
user interface. 

1990 Microsoft releases Windows 3.0, with an enhanced 

graphical user interface and the ability to run multiple 

applications. 
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Fifth Generation 

The Age of Connectivity 

=) al. je | 
Mee. } ea 

1991 Release of World Wide 
Web standards that describe the 
framework of linking documents 
on different computers. 

1992 Apple introduces 
the Newton MessagePad—a personal digital 
assistant (PDA) that incorporates a pen 
interface and wireless communications. 

1993 Introduction of 
computer systems built with 
Intel’s Pentium microprocessor. 

1995 Intel begins shipping the Pentium 
Pro microprocessor. 

133¢ EGE 1994 1995 

1993 Introduction of the Mosaic 
graphical Web browser, which led 
to the organization of Netscape 
Communications Corporation. 

1995 Microsoft releases Windows 95, 
a major upgrade to its Windows 
operating system. a 

1991 Linus Torvalds, a 

graduate student at the 
University of Helsinki, 

develops a version of 
UNIX called the Linux 

operating system. 
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1999 David L. Smith releases the Melissa virus, | 
which infects over 1 million computers. It is the | 
first virus that uses Outlook contacts to send 
itself via e-mail. 

Peano recssxoomncri7) 1998 Microsoft releases Office 98 
integrated with Internet Explorer 4.0; 
antitrust legislation intensifies. 

1999 Microsoft releases Office 2000, 
featuring extensive Web integration and 

1997 Microsoft releases Office 97 een collaboration, soon followed 
2 : y Windows 2000. 

with major Web enhancements 
integrated into its applications. 

2000 An injunction prohibiting Napster, 
an online music trading service, from 
allowing copyrighted music to be traded 
On its site signals the beginning of an 
Ongoing battle over music piracy. 

1996 1998 1999 c000 

1997 The number of Internet and 

World Wide Web users estimated 

at 50 million. 

1999 Pyra releases Blogger, 
a Weblog creation tool. 
Thousands of personal journals 
and Web sites are created. 

1996 More than 50 million PCs 

sold and more than 250 million PCs 
in use worldwide. 

2000 The number of Internet and 
World Wide Web users estimated at 

over 300 million. There are over 
10 million registered domains. 
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amazon.com. 

2002 Amazon.com, the largest online retailer, 
announces its first profitable quarter nearly 
10 years after the company was founded. 

2002 Microsoft initiates its 
.NET platform that allows 

users to create a profile for 
use across platforms and 

allows developers to create 
Web services quickly. 

2001 Microsoft releases 

Windows XP and Office XP 

with enhanced user inter- 

faces, better integration 

and collaboration tools, 

and increased stability. 

e001 cO0e 

2004 CAN-SPAM Act enacted, requiring unsolicited e-mail to be labeled 
and making it illegal to use deceptive headers and anonymous return 
addresses. The law also requires unsolicited e-mail to allow recipients 
to opt out and authorizes the FTC to create a “do-not-e-mail” registry. 

2005 Wireless connections (WiFi) 

to the Internet, called hot spots, 

allow the public to access the 

Internet at airports, hotels, and 
many cafes. Many expect WiFi 

connections to be available 
almost everywhere in the next 
few years—from doctors’ offices 
to airplanes. By 2007 it is expected 

that nearly 20 million people will 

use WiFi to access the Web. 

2003 Apple opens the 

iTunes music store with 
a catalog of over 700,000 
songs. Users can buy and 

then download songs 
for 99¢. 

c004 e005 

2002 Internet2, with over 200 university 

affiliates, regularly broadcasts live theater 
and HDTV transmissions. 

2004 Google releases invitations to test 
Gmail, its e-mail service that includes a 

2001 Apple releases Mac OS X with 
a UNIX backbone and new interface. 

2007 Microsoft releases Windows 

Vista with enhanced Media Player 

and Instant Search features. 

2006 In August, 
MySpace.com announces 
the registration of its 
100-millionth user. 

e006 

You@iir)” 

2006 Google 2007 Apple announces 
the iPhone at its annual 

MacWorld Expo. 

purchases YouTube.com 
for $1.65 billion. 
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to deliver streaming 
movies. 

2008 Intel announces 
new low-power Atom 

microprocessor. intel) \ | to 1.4 megabits per second. 
(intel? | ceil phone users anticipate the 

search function and 1 GB of storage. 

Gmail 
by Google 

2009 All Apple laptops 
expected to ship with 
LED screens. 

2008 Netflix partners 
with Microsoft Xbox 360 

2010 Windows 7 expected. 

e008 e009 cOl0 
& 
Ake» 

Nee 
2009 Wireless devices move 

to 3G network with speeds up 

speeds promised by the 4G 
network, with over 100 mbps 
for downloads. 

Aton, 



FOUR STEPS IN BUYING 
A MICROCOMPUTER SYSTEM 
The following is not intended to make buying a 
microcomputer an exhausting experience. Rather, 
it is to help you clarify your thinking about what 
you need and can afford. 

The four steps in buying a microcomputer system 
are presented on the following pages. We divide each 
step into two parts based on the assumptions that 
both your needs and the money you have to spend on 
a microcomputer may change. 

STEP 1 

What Needs Do | Want a Computer to Serve? 

The trick is to distinguish between your needs and 
your wants. Sure, you want a cutting-edge system 
powerful enough to run every conceivable program 
you'll ever need. And you want a system fast enough 
to process them all at the speed of light. But do you 
need this? Your main concern is to address the fol- 
lowing two questions: 

e What do I need a computer system to do for me 
today? 

e What will I need it to do for me in another year 
or two? 

The questionnaire at the end of this guide will 
help you determine the answers to both questions. 

Suggestions 
Consider the type of computer most available on cam- 
pus. Some schools favor Apple computers; others 
favor Windows-based computers. If you own a system 
that’s incompatible with most computers on campus, 
you may be stuck if your computer breaks down. 

Look ahead and determine whether your major re- 
quires a computer. Business and engineering stu- 

dents may find one a necessity; physical education 
and drama majors may not. Your major also may de- 
termine the kind of computer that’s best. A journal- 
ism major may want a Windows-based notebook. An 
architecture major may want a powerful desktop 
Macintosh with a laser printer that can produce elab- 
orate drawings. Ask your academic advisor for some 
recommendations. 

The Buyer’s Guide 

THE BUYER’S GUIDE 
How to Buy Your Own Microcomputer System 

Example 

Suppose you are a college student beginning your 
sophomore year, with no major declared. Looking at 
the courses you will likely take this year, you decide 
you will probably need a computer mainly for word 
processing. That is, you need a system that will help 

you write short (10- to 20-page) papers for a variety 
of courses. 

By this time next year, however, you may be an ac- 
counting major. Having talked to some juniors and 
seniors, you find that courses in this major, such as 
financial accounting, will require you to use elabo- 
rate spreadsheets. Or maybe you will be a fine arts or 

architecture major. Then you may be required to 
submit projects for which drawing and painting 
desktop publishing software would be helpful. 

STEP 2 

How Much Money Do | Have to Spend 
on a Computer System? 

When you buy your first computer, you are not nec- 
essarily buying your last. Thus, you can think about 
spending just the bare-bones amount for a system 
that meets your needs while in college. Then you 
might plan to get another system later on. 

You know the amount of money you have to spend. 
Your main concern is to answer the following two 
questions: 

e How much am I prepared to spend ona 
computer system today? 

¢ How much am I prepared to spend in another 

year or two? 

The questionnaire at the end of this guide asks 
you this. 

Suggestions 
You can probably buy a good used computer of 
some sort for under $300 and a printer for under 
$50. On the other hand, you might spend $1,000 to 
$2,500 on a new state-of-the-art system. When up- 

graded, this computer could meet your needs for the 
next five years. 

There is nothing wrong with getting a used system 
if you have a way of checking it out. For a reasonable 
fee, a computer-repair shop can examine it prior to 
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your purchase. Look at newspaper ads and notices 
on campus bulletin boards for good buys on used 
equipment. Also try the Internet. If you stay with rec- 
ognized brands, such as Apple, IBM, Compaq, or 

Dell, you probably won't have any difficulties. 
If you’re buying new equipment, be sure to look 

for student discounts. Most college bookstores, for 
instance, offer special prices to students. Also check 
the Web. There are numerous sites specializing in 

discounted computer systems. 

Example 
Perhaps you have access to a microcomputer at the 

campus student computing center, the library, or the 
dormitory. Or you can borrow a friend’s. However, 
this computer isn’t always available when it’s con- 
venient for you. Moreover, you're not only going to 
college, but you're also working, so both time and 
money are tight. Having your own computer would 
enable you to write papers when it’s convenient for 
you. Spending more than $350 might cause real 
hardship, so a new microcomputer system may be 

out of the question. You'll need to shop the newspa- 
per classified ads or the campus bulletin boards to 
find a used but workable computer system. 

Or maybe you can afford to spend more now—say, 
between $1,000 and $2,000—but probably only $500 

next year. By this time next year, however, you'll 
know your major and how your computer needs have 
changed. 

STEPS 

What Kind of Software Will Best Serve My Needs? 

Most computer experts urge that you determine 
what software you need before you buy the hard- 
ware. The reasoning here is that some hardware sim- 
ply won't run the software that is important to you. 

This is certainly true once you get into sophisticated 

software. Examples include specialized programs 
available for certain professions (such as certain 
agricultural or retail-management programs). How- 

ever, if all you are interested in today are the basic 
software tools—word processing, spreadsheet, and 
communications programs—these are available for 
nearly all microcomputers. The main caution is that 

some more recent versions of application software 
won't run on older hardware. Still, if someone offers 

you a free computer, don’t say no because you feel 
you have to decide what software you need first. You 
will no doubt find it sufficient for many general pur- 
poses, especially during your early years in college. 

That said, you are better served if you follow step 
3 after step 2—namely, finding the answers to the fol- 
lowing two questions: 

* What kind of software will best serve my needs 
today? 
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* What kind will best serve my needs in another 
year or two? 

The questionnaire at the end of this guide will 
help you determine your answers. 

Suggestions 
No doubt some kinds of application software are 
more available on your campus—and in certain de- 
partments on your campus—than others. Are fresh- 
man and sophomore students mainly writing their 
term papers in Word, WordPerfect, or Word Pro? 
Which spreadsheet is most often used by business 
students: Excel, Lotus 1-2-3, or Quattro Pro? Which 

desktop publishing program is most favored by 
graphic arts majors: PageMaker, Quark Express, or 
MS Publisher? Do engineering and architecture 
majors use their own machines for CAD/CAM ap- 
plications? Start by asking other students and your 
academic advisor. 

If you're looking to buy state-of-the-art software, 
you'll find plenty of advice in various computer mag- 
azines. Several of them rate the quality of newly is- 
sued programs. Such periodicals include PC World 
and MacWorld. 

Example 
Suppose you determine that all you need is software 
to help you write short papers. In that case, nearly 
any kind of word processing program would do. But 

will this software be sufficient a year or two from 
now? Looking ahead, you guess that you'll major in 
theater arts and minor in screenwriting, which you 

may pursue as a career. At that point, a simple word 
processing program might not do. You learn from 
juniors and seniors in that department that screen- 
plays are written using special screenwriting pro- 

grams. This is software that’s not available for some 
computers. Or, as an advertising and marketing ma- 
jor, you're expected to turn word-processed promo- 
tional pieces into brochures. For this, you need 

desktop publishing software. Or, as a physics major, 
you discover you will need to write reports on a word 
processor that can handle equations. In short, you 
need to look at your software needs not just for today 
but also for the near future. You especially want to 
consider what programs will be useful to you in 
building your career. 

STEP 4 

What Kind of Hardware Will Best Serve My Needs? 

A bare-bones hardware system might include a three- 
year-old desktop or notebook computer with a CD- 
ROM disc drive and a hard-disk drive. It also should 
include a monitor and a printer. On the one hand, as 

a student—unless you're involved in some very spe- 
cialized activities—it’s doubtful you'll really need 



such things as voice-input devices, touch screens, 

scanners, and the like. On the other hand, you will 

probably need speakers and a DVD-ROM drive. The 
choices of equipment are vast. 

As with the other steps, the main task is to find the 
answers to the following two questions: 

e What kind of hardware will best serve my needs 
today? 

e What kind will best serve my needs in another 
year or two? 

There are several questions on the questionnaire 
at the end of this guide to help you determine an- 
swers to these concerns. 

Suggestions 
Clearly, you should let the software be your guide in 
determining your choice of hardware. Perhaps you've 
found that the most popular software in your de- 
partment runs on an Apple computer rather than a 
Windows-based computer. If so, that would seem to 

determine your general brand of hardware. 
Whether you buy IBM or Macintosh, a desktop or 

a notebook, we suggest you get a hard-disk drive 
with at least 20 gigabytes of storage, a DVD drive, at 
least 512 megabytes of memory, and an ink-jet 
printer. 

As with software, several computer magazines not 

only describe new hardware but also issue ratings. 
See PC World and MacWorld, for example. 

Example 
Right now, let's say, you're mainly interested in using a 
computer to write papers, so almost anything would 
do. But you need to look ahead. 

Suppose you find that Word seems to be the soft- 
ware of choice around your campus. You find that 
Word 2007 will run well on a Pentium machine with 
256 megabytes of memory and a 1.5-gigabyte hard 
disk. Although this equipment is now outdated, you 
find from looking at classified ads that there are 
many such used machines around. Plus, they cost 
very little—well under $500 for a complete system. 
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Your choice then becomes: Should I buy an inex- 
pensive system now that can’t be upgraded, then sell 
it later and buy a better one? Or should I buy at least 
some of the components of a good system now and 
upgrade it over the next year or so? 

As an advertising major, you see the value of 

learning desktop publishing. This will be a useful if 
not essential skill once you embark on a career. In 
exploring the software, you learn that Word includes 
some desktop publishing capabilities. However, the 
hardware you previously considered simply isn’t suf- 
ficient. Moreover, you learn from reading about soft- 
ware and talking to people in your major that there 
are better desktop publishing programs. Specialized 
desktop publishing programs like Ventura Publisher 
are considered more versatile than Word. Probably 
the best software arrangement, in fact, is to have 

Word as a word processing program and Ventura 
Publisher for a desktop publishing program. 

To be sure, the campus has computers that will 

run this software available to students. If you can af- 
ford it, however, you're better off having your own. 
Now, however, we're talking about a major expense. 
A computer running an Intel Celeron microproces- 

sor, with 2 gigabytes of memory, a rewriteable DVD 

disc drive, and a 250-gigabyte hard disk, plus a mo- 
dem, color monitor, and laser printer, could cost in 

excess of $1,500. 

DEVELOPING A PHILOSOPHY ABOUT 

COMPUTER PURCHASING 
It’s important not to develop a case of “computer 
envy.” Even if you buy the latest, most expensive mi- 
crocomputer system, in a matter of months some- 
thing better will come along. Computer technology is 
still in a very dynamic state, with more powerful, ver- 
satile, and compact systems constantly hitting the 
marketplace. So what if your friends have the hottest 
new piece of software or hardware? The main ques- 
tion is: Do you need it to solve the tasks required of 

you or to keep up in your field? Or can you get along 
with something simpler but equally serviceable? 
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VISUAL SUMMARY 
The Buyer’s Guide: 

How to Buy Your Own Microcomputer System 

What do I need a computer system to do for me to- 
day? In another year or two? 

| WISH TO USE THE COMPUTER FOR: 

Today 1-2 years 

Word processing—writing Q Q 
papers, letters, memos, 
or reports 

Business or financial Q Q 
applications—balance 
sheets, sales projections, 

expense budgets, 
or accounting problems 

Record keeping and Q) Q 
sorting—research 

bibliographies, scientific 
data, or address files 

Graphic presentations Q) QO 

of business, scientific, 

or social science data 

Online information QO QO 

retrieval to campus 

networks, service providers, 

or the Internet 

Publications, design, a Q) 

or drawing for printed 
newsletters, architectural 

drawing, or graphic arts 

Multimedia for video games, UO OQ 
viewing, creating, 

presenting, or research 

Other (specify): Q Q 
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BUDGET Uy: 

How much am I prepared to spend on a system to- 
day? In another year or two? 

| CAN SPEND: 

Today 1-2 years 

Under $500 Q O 

Up to $1,000 QO QO 
Up to $1,500 O QO 

Up to $2,000 Q QO 
Up to $2,500 Q) QO 

Over $3,000 OQ QO 

(specify) saan 

| Buying a Microcomputer System 

| Step Questions 

: 



To help clarify your thinking about buying a microcomputer system, complete the questionnaire by 
checking the appropriate boxes. 

What kinds of software will best serve my needs to- 
day? In another year or two? 

The application software | need includes: 
‘ Today 1-2 years 

Word processing—Word, QO O 
WordPerfect, or other 

(specify): | 

Spreadsheet—Excel, Q QO 

Lotus 1-2-3, or other 

(specify): 

Database—Access, QO i) 

Paradox, or other 

(specify): 

Presentation graphics— Q Q 
PowerPoint, Freelance, 

CorelPresentations, 

or other (specify): 

Browsers—Mozilla Firefox, QO a 

Apple Safari, Microsoft 
Internet Explorer, 

or other (specify): 

Other—integrated QO Q 

packages, software suites, 
graphics, multimedia, 
Web authoring, CAD/CAM, 

other (specify): 

The system software !| need: 
Today 

Windows Vista QO 

Windows XP 

Mac OS 

UNIX 
Other (specify): 

1-2 years 

tm Be CeO oo 
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-—-s HARDWARE 

What kinds of hardware will best serve my needs to- 
day? In another year or two? 

The hardware | need includes: 

Today 1-2 years 

Microprocessor—Celeron, Q) OQ 

Apple G4, other (specify): 

Memory—(specify Q QO 

amount): 

Monitor—size O Q 

(specify): 

Optical disc drive—CD-ROM, QO QO 

DVD-ROM (specify type, 
speed, and capacity): 

Hard-disk drive—(specify O O 

capacity): 

Portable computer—laptop, QO Q 

notebook, subnotebook, 

personal digital assistant 
(specify): 

Printer—ink-jet, laser, O Q 

color (specify): 

Other—modem, network QO O 

card, speakers, fax, surge 

protector (specify): 
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] f you own a microcomputer, chances are that your 
machine is not the latest and greatest. Microcom- 

puters are always getting better—more powerful and 
faster. While that is a good thing, it can be frustrating 

trying to keep up. 
What can you do? If you have lots of money, you 

can simply buy a new one. Another alternative is to 
upgrade or add new components to increase the 
power and speed of your current microcomputer. 
You probably can increase your system’s perfor- 
mance at a fraction of the cost of a new one. 

THREE STEPS IN UPGRADING 

A MICROCOMPUTER SYSTEM 
The following is not intended to detail specific 
hardware upgrades. Rather, it is intended to help 
you clarify your thinking about what you need 
and can afford. 

The three steps in upgrading a microcomputer sys- 
tem are presented on the following pages. Each step 
begins by asking a key question and then provides 
some suggestions or factors to consider when re- 
sponding to the question. 

STEP 1 

ls It Time to Upgrade? 

Almost any upgrade you make will provide some 
benefit; the trick is determining if it is worth the 
monetary investment. It is rarely practical to rebuild 
an older computer system into a newer model piece 
by piece. The cost of a complete upgrade typically far 
exceeds the purchase price of a new system. But if 
your system is just a piece or two away from meeting 

your needs, an upgrade may be in order. 
Clearly defining what you hope to gain with an 

upgrade of some of your system’s hardware will en- 
able you to make the most relevant and cost-effective 
selections. Before deciding what to buy, decide what 
goal you hope to accomplish. Do you want to speed 
up your computer's performance? Do you need more 
space to save your files? Do you want to add a new 
component such as a DVD-RW drive? 
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THE UPGRADER’S GUIDE 
How to Upgrade Your Microcomputer System 

Suggestions 
A good place to start is to look at the documentation 
on the packaging of any software you use or plan to 
use. Software manufacturers clearly label the mini- 
mum requirements to use their products. These re- 
quirements are usually broken down into categories 
that relate to specific pieces of hardware. For in- 
stance, how much RAM (random access memory) 

does a new program require? How much hard disk 
space is needed? Keep in mind these ratings are typ- 
ically the bare minimum. If your system comes very 
close to the baseline in any particular category, you 
should still consider an upgrade. 

Another thing to investigate is whether there is a 
software solution that will better serve your needs. 
For instance, if you are looking to enhance perfor- 
mance or make more room on your hard disk, there 
are diagnostic and disk optimization utility pro- 
grams that may solve your problem. In Chapter 5, we 
discuss a variety of utility programs, such as Norton 
SystemWorks, that monitor, evaluate, and enhance 

system performance and storage capacity. 
Typical objectives of an upgrade are to improve 

system performance, increase storage capacity, or 
add new technology. 

STEP 2 

What Should | Upgrade? 

Once you have clearly defined your objectives, the fo- 
cus shifts to identifying specific components to meet 
those objectives. 

Suggestions 
If your objective is to improve performance, three 
components to consider are RAM, the microproces- 

sor, and expansion cards. If your objective is to in- 
crease storage capacity, two components to consider 
are hard-disk drive and optical disc drive. If you are 
adding new technology, consider the capability of 
your current system to support new devices. 



Performance 
If you want to increase the speed of your computer, 
consider increasing the amount of RAM. In most 
cases, this upgrade is relatively inexpensive and will 
yield the highest performance result per dollar in- 
vested. How much your system’s performance will 
increase depends on how much RAM you start with, 
the size of programs you run, and how often you run 
large programs. 

Another way to increase speed is to replace your 
system’s microprocessor. Processor speed is mea- 

sured in gigahertz (GHz). This rating is not a direct 
measurement of how fast the processor works, but 
rather it gives you a general idea of how it compares 
to other processors. (Computing magazines such as 
PC World often publish articles comparing the rela- 
tive effectiveness of different processors.) The con- 
cept behind a microprocessor upgrade is simple: A 
faster processor will process faster. This is often an’ 
expensive upgrade and not as cost-effective as in- 

creasing RAM. 

If you are looking at upgrading for a specific type 
of application, perhaps an expansion card is your an- 
swer. Expansion cards connect to slots on the system 
board, provide specialized support, and often free up 
resources and increase overall system performance. 
For example, if you run graphics-intensive programs, 
such as a drafting program or a video game, a video- 

card upgrade may be a good buy. An upgraded video 
card can be used to support higher resolution dis- 
plays, handle all video data, and speed up overall sys- 
tem performance. 

Storage Capacity 
It’s not hard to know when it’s time to upgrade your 
storage capacity. If you frequently have to delete old 
files to make way for new ones, then it is probably 
time for more space. A larger or an additional hard 
drive is usually the solution. Two things to consider 
when comparing new hard drives are (1) size, which 

is usually rated in gigabytes (GB) of data the drive 
can hold, and (2) seek time, which is a rating of the 

average time it takes the drive to access any particu- 

lar piece of data. 
If you are storing a lot of data that you no longer 

use, such as old term papers, you might consider 
adding a high-capacity floppy disk drive. This is usu- 
ally cheaper and is a good way to archive and trans- 

port data. Access time is slower than from a hard 
drive, so this is an option best suited for infrequently 
used data or for backing up data. 
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New Technology 
Perhaps you are not looking to modify existing hard- 
ware but would like to add a new device. Examples 
include large high-resolution monitors, DVD-RW 
drives, and high-speed printers. 

The key consideration is whether the new device 
will work with your existing hardware. The require- 
ments for these devices are typically printed on the 
outside packaging or available at the product’s Web 
site. If not, then refer to the product's operating man- 
uals. Obviously, if your current system cannot sup- 
port the new technology, you need to evaluate the 
cost of the new device plus the necessary additional 
hardware upgrades. 

STEP 3 

Who Should Do the Upgrade? 

Once you've decided that the cost of the upgrade is 
justified and you know what you want to upgrade, 
the final decision is who is going to do it. Basically, 
there are two choices. You can either do it yourself or 
pay for professional installation. 

Suggestions 
The easiest way, and many times the best way, is to 
have a professional perform the upgrade. If you se- 
lect this option, be sure to include the cost of instal- 

lation in your analysis. If you have had some prior 

hardware experience or are a bit adventurous, you 
may want to save some money and do it yourself. 

Visit a few computer stores that carry the up- 
grades you have selected. Most stores that provide 
the parts will install them as well. Talk with their 
technical people, describe your system (better yet, 
bring your system unit to the store), and determine 
the cost of professional installation. If you are think- 
ing of doing it yourself, ask for their advice. Ask if 

they will provide assistance if you need it. 
If you decide to have the components profession- 

ally installed, get the total price in writing and in- 
quire about any guarantees that might exist. Before 
leaving your system, be sure that it is carefully 
tagged with your name and address. After the service 
has been completed, pay by credit card and thor- 
oughly test the upgrade. If it does not perform satis- 
factorily, contact the store and ask for assistance. If 
the store's service is not satisfactory, you may be able 
to have your credit card company help to mediate 

any disputes. 
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VISUAL SUMMARY 
The Upgrader’s Guide: How to Upgrade Your 

Microcomputer System 

Upgrading a Microcomputer System 

sone ee bh What should I upgrade? Will the upgrade meet my 
needs and will it be cost-effective? 

1 will improve: 
OU) Performance by 

Q Adding random-access memory (RAM) 

Current RAM (MB) 

Upgrade tomas ss 

COs: saree 

Expected improvement ____ 

Other factors 

Q) Replacing the current microprocessor 
Is it time to upgrade? What do I need that my cur- 
rent system is unable to deliver? 

Current process Otmaaaaas 

Upgrade processor 

| am considering an upgrade to: Cost $ 
Improve performance because Expected improvement 

U My programs run too slowly Other factors 

UY I cannot run some programs J need Q) Adding an expansion card 

U Increase storage capacity because Type 

UY I don't have enough space to store all my files PUL DOSc =a 

QO I don't have enough space to install new Cost, Saalie 

programs 

O I need a secure place to back up important 
files 

Q) I'd like to download large files from the 
Internet 

Add new technology 

O DVD-RW 

High-performance monitor 

Printer 

TV tuner card 

Enhanced video card 

Enhanced sound card 

Other = Go.0° oO) O°0 
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Expected improvement 

Other factors 

O) Storage capacity by 

Q Adding a hard-disk drive 

Current size (GB) 

Upgrade size (GB) ___ 

Cost $ 

Expected improvement ____ 

Other factors 

Q Adding a Zip disk drive 

Upgrade size (GB) __ 

Cost. 

Type 

Expected improvement 

Other factors___ 



Q) Functionality by adding Expected improvement 

New technology Other factors 

System requirements 

Cost $ 

To help clarify your thinking about upgrading a microcomputer system, complete the questionnaire by 
checking the appropriate boxes. 

Who should do the upgrade? Should I do it myself or should I pay a professional? 

The two choices are: QO Do-it-yourself installation 
Q Professional installation If you have had some prior hardware experience 

The easiest way, and many times the best way, is or are a bit adventurous, you may want to save 
to have a professional perform the upgrade. If some money and do it yourself. Avoid touching 
you select this option, be sure to include the cost sensitive electronic parts and be sure to ground 
of installation in your analysis. Pay with a credit yourself by touching an unpainted metal surface 
card, and make sure your system is tagged with in your computer. 

your name and address before you part with it. 
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3G Cellular Network: A network that allows devices 

such as cell phones and properly equipped laptop com- 

puters to download data from the Internet. 

3GLs (third-generation languages): High-level proce- 

dural language. See Procedural language. 

4GLs (fourth-generation languages): Very high-level 
or problem-oriented languages. See Task-oriented 

language. 

5GLs (fifth-generation languages): See Fifth-generation 
language. 

802.11: See Wi-Fi (wireless fidelity). 

A 
AC adapter: Notebook computers use AC adapters that 

are typically outside the system unit. They plug into a 

standard wall outlet, convert AC to DC, provide power to 

drive the system components, and can recharge batteries. 

Access: Refers to the responsibility of those who have 

data to control who is able to use that data. 

Access speed: Measures the amount of time required 
by the storage device to retrieve data and programs. 

Accounting: The organizational department that 

records all financial activity from billing customers to 

paying employees. 

Accounts payable: The activity that shows the money 

a company owes to its suppliers for the materials and 

services it has received. 

Accounts receivable: The activity that shows what 
money has been received or is owed by customers. 

Accuracy: Relates to the responsibility of those who 

collect data to ensure that the data is correct. 

Active-matrix monitor: Type of flat-panel monitor in 

which each pixel is independently activated. Displays 

more colors with better clarity; also known as thin film 

transistor (TFT) monitors. 

Ad network cookies: Cookies that monitor your 

activities across all sites you visit and are continually 

active in collecting information on your Web activities. 

Add Hardware Wizard: A Windows wizard that pro- 

vides step-by-step guidance for selecting and installing an 
appropriate printer driver for a new printer. 

Address: Located in the header of an e-mail message; 

the e-mail address of the persons sending, receiving, and, 

optionally, anyone else who is to receive copies. 

Advanced Research Project Agency Network 

(ARPANET): A national computer network from which 

the Internet developed. 

Adware cookie: See Ad network cookies. 
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Analog: Continuous signals that vary to represent differ- 

ent tones, pitches, and volume. 

Analog signal: Signals that represent a range of 

frequencies, such as the human voice. They are a contin- 
uous electronic wave signal as opposed to a digital signal 
that is either on or off. To convert the digital signals of 
your computer to analog and vice versa, you need a 
modem. Another cable connects the modem to the 

telephone wall jack. 

Analytical graphs or charts: Form of graphics used to 
put numeric data into objects that are easier to analyze, 

such as bar charts, line graphs, and pie charts. 

Animation: Feature involving special visual and sound 

effects like moving pictures, audio, and video clips that 

play automatically when selected. 

Antispyware: See spy removal programs. 

Antivirus program: A utility program that guards a com- 
puter system from viruses or other damaging programs. 

Applets: Web pages contain links to programs called 

applets, which are written in a programming language 

called Java. These programs are used to add interest to a 
Web site by presenting animation, displaying graphics, 

providing interactive games, and so forth. 

Application programming interface: Provides tools to 

create data entry forms and specialized programming 

languages that interface or work with common languages, 
such as COBOL. 

Application generator: Also called program coder; 

provides modules of prewritten code to accomplish vari- 
ous tasks, such as calculation of overtime pay. 

Application service provider (aps): A business that 
provides computer-based services over the Internet, 

usually for a fee. 

Application software: Software that can perform use- 
ful work, such as word processing, cost estimating, or 

accounting tasks. The user primarily interacts with 
application software. 

Arithmetic-logic unit (ALU): The part of the CPU that 

performs arithmetic and logical operations. 

Arithmetic operation: Fundamental math operations: 
addition, subtraction, multiplication, and division. 

Artificial intelligence (AI): A field of computer science 

that attempts to develop computer systems that can 
mimic or simulate human thought processes and actions. 

Artificial reality: See Virtual reality. 

ASCII (American Standard Code for Information 

Interchange): Binary coding scheme widely used on all 
computers, including microcomputers. Eight bits form 
each byte, and each byte represents one character. 



Assembly language: A step up from machine language, 
using names instead of numbers. These languages use ab- 
breviations or mnemonics, such as ADD, that are automat- 

ically converted to the appropriate sequence of Is and 0s. 

Aspect ratio: The width of a monitor divided by its 
height. Common aspect ratios for monitors are 4:3 (stan- 
dard) and 16:10 (wide screen). 

Asymmetric digital subscriber line (ADSL): One of 
the most widely used types of telephone high-speed 

connections (DSL). 

Attachment: A file, such as a document or worksheet, 
that is attached to an e-mail message. 

Attribute: A data field represents an attribute (description 

or characteristic) of some entity (person, place, thing, or ob- 
ject). For example, an employee is an entity with many at- 

tributes, including his or her last name, address, phone, etc. 

Auction house sites: Web sites that operate like a 

traditional auction to sell merchandise to bidders. 

Audio editing software: Allows you to create and edit ° 
audio clips like filtering out pops and scratches in an old 
recording. 

Automated design tool: Software package that evalu- 
ates hardware and software alternatives according to 

requirements given by the systems analyst. Also called 
computer-aided software engineering (CASE) tools. 

B 
Backbone: See Bus. 

Backup: A Windows utility program. See Backup program. 

Backup program: A utility program that helps protect 

you from the effects of a disk failure by making a copy of 

selected or all files that have been saved onto a disk. 

Balance sheet: 
an organization. 

Lists the overall financial condition of 

Bandwidth: Bandwidth determines how much informa- 

tion can be transmitted at one time. It is a measurement 

of the communication channel's capacity. There are three 
bandwidths: voiceband, medium band, and broadband. 

Bar code: Code consisting of vertical zebra-striped marks 
printed on product containers, read with a bar code reader. 

Bar code reader: Photoelectric scanner that reads bar 

codes for processing. 

Bar code scanner: See Bar code reader. 

Base station: See Wireless access point. 

Baseband: Bandwidth used to connect individual 
computers that are located close to one another. Though 
it supports high-speed transmission, it can only carry a 

single signal at a time. 

Basic application: Applications used for doing 
common tasks, such as browsers and word processors, 

spreadsheets, databases, management systems, and 
presentation graphics. Also known as productivity 

applications. 

Batch processing: Processing performed all at once on 
data that has been collected over time. 

BD (Blu-ray Discs): A type of high-definition disc with 

a capacity of 25 to 50 gigabytes. 

BD-RE: A Blu-ray rewriteable disc. 

Glossary 

Beta testing: Testing by a select group of potential users 

in the final stage of testing a program. 

Binary coding schemes: The representation of charac- 

ters as Os and 1s, or “off” and “on” electrical states, in a 

computer. Two of the most popular binary coding 

schemes use eight bits to form each byte as in the ASCII 
and EBCDIC codes. 

Binary system: Numbering system in which all num- 

bers consist of only two digits: 0 and 1. 

Biometric scanning: Devices that check fingerprints or 
retinal scans. 

Bit (binary digit): Each 1 or 0 isa bit; short for binary digit. 

Bitmap image: Graphic file in which an image is made 
up of thousands of dots (pixels). 

Blog: See Web log. 

Bluetooth: A recent wireless technology that allows 
nearby devices to communicate without the connection of 

cables or telephone systems. 

Boot camp: Feature of Leopard, the new version of Mac 

OS, that allows appropriately equipped Apple computers 

to run both Mac OS and Windows XP. 

Booting: Starting or restarting your computer. 

Broadband: Bandwidth that includes microwave, satel- 

lite, coaxial cable, and fiber-optic channels. It is used for 

very high-speed computers. 

Browser: Special Internet software connecting you to 

remote computers; opens and transfers files, displays text 

and images, and provides an uncomplicated interface to 

the Internet and Web documents. Examples of browsers 

are Internet Explorer and Netscape Navigator. 

Bulleted list: The sequence of topics arranged ona 

page and organized by bullets. 

Bus: All communication travels along a common con- 
necting cable called a bus or a backbone. As information 
passes along the bus, it is examined by each device on the 
system board to see if the information is intended for that 

device. See Bus line and Ethernet. 

Bus line: Electronic data roadway, along which bits 
travel, connects the parts of the CPU to each other and 

links the CPU with other important hardware. The 

common connecting cable in a bus network. 

Bus network: Also known as Ethernet. Network in 
which all communications travel along a common con- 
necting cable called a bus. Each device in the network 

handles its own communications control. There is no host 

computer or file server. 

Bus width: The number of bits traveling simultaneously 

down a bus is the bus width. 

Business suite: See Productivity suites. 

Business-to-business (B2B): A type of electronic 
commerce that involves the sale of a product or service 
from one business to another. This is typically a 

manufacturer-supplier relationship. 

Business-to-consumer (B2C): A type of electronic com- 

merce that involves the sale of a product or service to the 

general public or end users. 
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Button: A special area you can click to make links that 

“navigate” through a presentation. 

Byte: Unit consisting of eight bits. There are 256 possi- 

ble bit combinations in a byte and each byte represents 

one character. 

G 
Cable: Cords used to connect input and output devices 

to the system unit. 

Cable modem: Allows all digital communication, which 
is a speed of 27 million bps. 

Cable service: Service provided by cable television com- 
panies using existing television cables. 

Cache memory: Area of random-access memory (RAM) 
set aside to store the most frequently accessed informa- 
tion. Cache memory improves processing by acting as a 

temporary high-speed holding area between memory and 

the CPU, allowing the computer to detect which informa- 

tion in RAM is most frequently used. 

Capacity: Capacity is how much data a particular storage 
medium can hold and another characteristic of secondary 

storage. 

Carder: Criminal who steals credit cards over the Internet. 

Carpal tunnel syndrome: Disorder found among fre- 
quent computer users, consisting of damage to nerves and 

tendons in the hands. See also Repetitive strain injury. 

Carrier package: The material that chips are mounted 

on which then plugs into sockets on the system board. 

Cathode-ray tube (CRT) monitor: Desktop-type moni- 

tor built in the same way as a television set. The most 
common type of monitor for office and home use. These 
monitors are typically placed directly on the system unit 

or on top of a desk. 

CD: See Compact disc. 

CD-R: Stands for CD-recordable. This optical disc can 
be written to only once. After that it can be read many 

times without deterioration but cannot be written on 
or erased. Used to create custom music CDs and to 
archive data. 

CD-ROM (compact disc-read only memory): Optical 

disc that allows data to be read but not recorded. Used to 
distribute large databases, references, and software appli- 

cation packages. 

CD-ROM jukebox: Provides automatic access to a large 
collection or library of optical discs. 

CD-RW (compact disc rewriteable): A reusable, 

optical disc that is not permanently altered when data is 

recorded. Used to create and edit large multimedia 
presentations. 

Cell: The space created by the intersection of a vertical 

column and a horizontal row within a worksheet in a pro- 
gram like Microsoft Excel. A cell can contain text or 
numeric entries. 

Cellular service: Links car phones and portable phones. 

Center for European Nuclear Research (CERN): In 

Switzerland, where the Web was introduced in 1992. 
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Central processing unit (CPU): The part of the com- 

puter that holds data and program instructions for 

processing the data. The CPU consists of the control unit 
and the arithmetic-logic unit. In a microcomputer, the 

CPU is on a single electronic component called a micro- 

processor chip. 

Character: A single letter, number, or special character, 

such as a punctuation mark or $. 

Character effect: Changes the appearance of font 

characters by using bold, italic, shadow, and colors. 

Chart: Displaying numerical data in a worksheet as a 

pie chart or a bar chart, making it easier to understand. 

Checklist: In analyzing data, a list of questions helps 
guide the systems analyst and end user through key issues 

for the present system. 

Child node: A node one level below the node being 
considered in a hierarchical database or network. See 

Parent node. 

Chip: A tiny circuit board etched on a small square of 
sandlike material called silicon. A chip is also called a 
silicon chip, semiconductor, or integrated circuit. 

Chlorofluorocarbons (CFCs): Toxic chemicals found 

in solvents and cleaning agents. CFCs can travel into the 
atmosphere and deplete the earth’s ozone layer. 

Citation: The source of information used in developing 
a report. 

Clarity: Indicated by the resolution, or number of 

pixels, on a monitor. The greater the resolution, the better 
the clarity. 

Class: In an object-oriented database, classes are similar 
objects grouped together. 

Client: A node that requests and uses resources avail- 

able from other nodes. Typically, a client is a user’s 

microcomputer. 

Client/server network: Network in which one power- 
ful computer coordinates and supplies services to all 
other nodes on the network. Server nodes coordinate 
and supply specialized services, and client nodes request 
the services. 

Clip art: Graphic illustrations representing a wide vari- 

ety of topics. 

Clock speed: Also called clock rate. It is measured in 
gigahertz, or billions of beats per second. The faster the 

clock speed, the faster the computer can process informa- 
tion and execute instructions. 

Coaxial cable: High-frequency transmission cable 

that replaces the multiple wires of telephone lines with 

a single solid-copper core. It is used to deliver televi- 

sion signals as well as to connect computers in a 

network. 

Code: Writing a program using the appropriate 
computer language. 

Code review: See Desk checking. 

Coding: Actual writing of a computer program, using a 
programming language. 

Cold boot: 
turned off. 

Starting the computer after it has been 



Column: Using Microsoft Excel, for example, a vertical 
block of cells one cell wide all the way down the worksheet. 

Combination key: Keys such as the Ctrl key that per- 

form an action when held down in combination with 
another key. 

Commercial database: Enormous database an organi- 
zation develops to cover certain particular objects. 

Access to this type of database is usually offered for a fee 

or subscription. Also known as data bank and informa- 
tional utility. 

Common data item: Ina relational database, all related 
tables must have a common data item or key field. 

Communication channel: The actual connecting 
medium that carries the message between sending and 
receiving devices. This medium can be a physical wire, 

cable, or wireless connection. 

Communication device: Computer systems that com- 
municate with other computer systems using modems. 
For example, it modifies computer output into a form 
that can be transmitted across standard telephone lines. 

Communication system: Electronic system that trans- 
mits data over communications lines from one location 

to another. 

Compact disc (CD): Widely used optical disc format. It 
holds 650 MB (megabytes) to 1 GB (gigabyte) of data on 
one side of the CD. 

Compact disc-read only memory: See CD-ROM. 

Compact disc rewriteable: See CD-RW. 

Company database: Also called shared database. 
Stored on a mainframe, users throughout the company 
have access to the database through their microcomput- 
ers linked by a network. 

Compiler: Software that converts the programmer’s 
procedural-language program (source code) into machine 

language (object code). This object code can then be 

saved and run later. 

Computer-aided design/computer-aided manufactur- 
ing (CAD/CAM) system: Knowledge work systems that 
run programs to integrate the design and manufacturing 

activities. CAD/CAM is widely used in manufacturing 
automobiles. 

Computer-aided software engineering (CASE) tool: 
A type of software development tool that helps provide 

some automation and assistance in program design, cod- 

ing, and testing. See Automated design tool. 

Computer competency: Becoming proficient in 

computer-related skills. 

Computer crime: [Illegal action in which a perpetrator 

uses special knowledge of computer technology. Criminals 
may be employees, outside users, hackers and crackers, 
and organized crime members. 

Computer ethics: Guidelines for the morally acceptable 
use of computers in our society. 

Computer Fraud and Abuse Act: Law allowing prosecu- 
tion of unauthorized access to computers and databases. 

Computer monitoring software: The most invasive and 
dangerous type of spyware. These programs record every 
activity made on your computer, including credit card 
numbers, bank account numbers, and e-mail messages. 
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Computer network: Communications system connect- 

ing two or more computers and their peripheral devices 
to exchange information and share resources. 

Computer support specialist: Specialists include tech- 
nical writers, computer trainers, computer technicians, 

and help-desk specialists who provide technical support 
to customers and other users. 

Computer technician: Specialist who installs hardware 
and software and troubleshoots problems for users. 

Computer trainer: Computer professional who 

provides classes to instruct users. 

Computer virus: Destructive programs that can come 

in e-mail attachments and spam. 

Concatenation structure: Logic structure in which one 
program statement follows another. 

Connectivity: Capability of the microcomputer to use 

information from the world beyond one’s desk. Data and 
information can be sent over telephone or cable lines and 

through the air so that computers can talk to each other 
and share information. 

Consumer-to-consumer (C2C): A type of electronic 
commerce that involves individuals selling to individuals. 

Content-markup language: Also known as markup 
language. Uses symbols, words, and phrases that instruct 
a computer on how to display information to the user. 

For example, HTML is a content-markup language used 

to display Web pages. 

Content template: Includes suggested content for each 
slide in a PowerPoint presentation. 

Control unit: Section of the CPU that tells the rest of 
the computer how to carry out program instructions. 

Conversion: Also known as systems implementation; 
four approaches to conversion: direct, parallel, pilot, and 

phased. See Systems implementation. 

Cookies: Programs that record information on Web site 
visitors. 

Coprocessor: Specialized processing chip designed to 
improve specific computer operations, such as the graph- 

ics coprocessor. 

Cordless mouse: A battery-powered mouse that typically 
uses radio waves or infrared light waves to communicate 
with the system unit. Also known as wireless mouse. 

Cracker: One who gains unauthorized access to a 

computer system for malicious purposes. 

Cryptographer: Designs, tests, and researches 

encryption procedures. 

Cryptography: The science of disguising and revealing 

encrypted information. 

Cumulative trauma disorder: See Repetitive strain 
injury. 

Cybercash: See Digital cash. 

Cylinder: Hard disks store and organize files using 
tracks, sectors, and cylinders. A cylinder runs through each 
track of a stack of platters. Cylinders differentiate files 
stored on the same track and sector of different platters. 

Cynic: Individual who feels that the idea of using a 
microcomputer is overrated and too troublesome to learn. 
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Dashboard Widgets: A collection of specialized pro- 

grams on the Mac OS X operating system that constantly 

updates and displays information such as stock prices 
and weather information. 

Data: Raw, unprocessed facts that are input to a computer 

system that will give compiled information when the com- 

puter processes those facts. Data is also defined as facts or 

observations about people, places, things, and events. 

Data administration subsystem: Helps manage the 

overall database, including maintaining security, provid- 
ing disaster recovery support, and monitoring the overall 

performance of database operations. 

Data bank: See Commercial database. 

Data cube: A multidimensional data model. Also see 

Multidimensional database. 

Data definition subsystem: This system defines the log- 

ical structure of the database by using a data dictionary. 

Data dictionary: Dictionary containing a description of 

the structure of data in a database. 

Data entry worker: Inputs customer information, lists, 
and other types of data. 

Data flow diagram: Diagram showing data or informa- 
tion flow within an information system. 

Data integrity: Database characteristics relating to the 

consistency and accuracy of data. 

Data maintenance: Maintaining data includes adding 

new data, deleting old data, and editing existing data. 

Data manipulation subsystem: Provides tools to main- 

tain and analyze data. 

Data mining: Technique of searching data warehouses 

for related information and patterns. 

Data processing system (DPS): Transaction processing 

system that keeps track of routine operations and records 

these events in a database. Also called transaction pro- 

cessing system (TPS). 

Data projector: Specialized device, similar to slide 

projector, that connects to microcomputers and projects 
computer output. 

Data redundancy: A common database problem in 
which data is duplicated and stored in different files. 

Data security: Protection of software and data from 

unauthorized tampering or damage. 

Data warehouse: Data collected from a variety of inter- 

nal and external databases and stored in a database called 
a data warehouse. Data mining is then used to search 

these databases. 

Data worker: Person involved with the distribution 

and communication of information, such as secretaries 

and clerks. 

Database: A collection of related information, like em- 

ployee names, addresses, and phone numbers. It is orga- 

nized so that a computer program can quickly select the 
desired pieces of information and display them for you. 

Database administrator (DBA): Uses database man- 

agement software to determine the most efficient way to 

organize and access data. 
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Database file: File containing highly structured and or- 

ganized data created by database management programs. 

Database management system (DBMS): To organize, 

manage, and retrieve data. DBMS programs have five 

subsystems: DBMS engine, data definition, data manip- 
ulation, applications generation, and data administra- 

tion. An example of a database management system is 

Microsoft Access. See Database manager. 

Database manager: Software package used to set up, or 

structure, a database such as an inventory list of supplies. 

It also provides tools to edit, enter, and retrieve data from 

the database. 

Database model: Defines rules and standards for all data 

in a database. There are five database models: hierarchical, 

network, relational, multidimensional, and object-oriented. 
For example, Access uses the relational data model. 

DBMS engine: Provides a bridge between the logical 
view of data and the physical view of data. 

Debugging: Programmer's word for testing and then 
eliminating errors in a program. Programming errors are 

of two types: syntax and logic errors. 

Decision model: The decision model gives the decision 
support system its analytical capabilities. There are three 

types of models included in the decision model: tactical, 
operational, and strategic models. 

Decision support system (DSS): Flexible analysis tool 

that helps managers make decisions about unstructured 

problems, such as effects of events and trends outside 

the organization. 

Decision table: Table showing decision rules that apply 
when certain conditions occur and what action should 

take place as a result. 

Demand report: A demand report is produced on re- 

quest. An example is a report on the numbers and types of 

jobs held by women and minorities done at the request of 

the government. 

Demodulation: Process performed by a modem in 
converting analog signals to digital signals. 

Denial of service (DoS) attack: A variant virus in 

which Web sites are overwhelmed with data and users are 

unable to access the Web site. Unlike a worm that self- 

replicates, a DoS attack floods a computer or network 
with requests for information and data. 

Density: Refers to how tightly the bits (electromag- 

netic charges) can be packed next to one another ona 
floppy disk. 

Design template: Provides professionally selected 
combinations of color schemes, slide layouts, and special 
effects for presentation graphics. 

Desk checking: Process of checking out a computer pro- 

gram by studying a printout of the program line by line, 
looking for syntax and logic errors. 

Desktop: The screen that is displayed on the monitor 

when the computer starts up. All items and icons on the 

screen are considered to be on your desktop and are used 

to interact with the computer. 



Desktop computer: Computer small enough to fit on 
top of or along the side of a desk and yet too big to carry 
around. 

Desktop operating systems: 
system. 

Desktop publisher: One who creates and formats 
publication-ready material. 

See Stand-alone operating 

Desktop publishing program: Program that allows you 
to mix text and graphics to create publications of profes- 

sional quality. 

Desktop system unit: A system unit that typically con- 

tains the system's electronic components and selected sec- 
ondary storage devices. Input and output devices, such as 

the mouse, keyboard, and monitor, are located outside the 

system unit. 

Device driver: Every device that is connected to the 
computer has a special program associated with it called 
a device driver that allows communication between the 
operating system and the device. 

Diagnostic program: See Troubleshooting program. 

Dialog box: Provides additional information and re- 
quests user input. 

Dial-up service: Method of accessing the Internet using 
a high-speed modem and standard telephone lines. 

Digital: Computers are digital machines because they 
can only understand 1s and Os. It is either on or off. For 

example, a digital watch states the exact time on the face, 

whereas an analog watch has the second hand moving in 
constant motion as it tells the time. 

Digital camera: Similar to a traditional camera except 
that images are recorded digitally in the camera’s memory 
rather than on film. 

Digital cash: Currency for Internet purchases. Buyers 
purchase digital cash from a third party (a bank that spe- 
cializes in electronic currency) by transferring funds from 
their banks. 

Digital media player: Also known as digital music 
player; a specialized device for storing, transferring, and 
playing audio files. 

Digital Millennium Copyright Act: Law that makes it 
legal for a program owner to make only his or her own 
backup copies of a software program. However, it is 
illegal for those copies to be resold or given away. 

Digital music player: Also known as digital media 
player; a specialized device for storing, transferring, and 
playing audio files. 

Digital signal: Computers can only understand digital 
signals. Before processing can occur within the system 
unit, a conversion must occur from what we understand 

(analog) to what the system unit can electronically 
process (digital). See Analog signal. 

Digital subscriber line (DSL): Provides high-speed 
connection using existing telephone lines. 

Digital subscriber line (DSL) service: Service pro- 

vided by telephone companies using existing telephone 
lines to provide high-speed connections. 

Digital versatile disc (DVD): A type of optical disc sim- 
ilar to CD-ROMs except that more data can be packed 
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into the same amount of space. Also see DVD (digital 
versatile disc). 

Digital video camera: 
digitally. 

Input device that records motion 

Digital video disc: See DVD (digital versatile disc). 

DIMM (dual in-line memory module): An expansion 

module used to add memory to the system board. 

Direct access: A fast approach to external storage, pro- 

vided by disks, where information is not in a set sequence. 

Direct approach: Approach for systems implementa- 

tion whereby the old system is simply abandoned for the 
new system. 

Directory search: A search engine option that provides 
a directory or list of categories or topics to choose from, 

such as Arts & Humanities, Business & Economics, or 

Computers & Internet, that help you narrow your search 

until a list of Web sites appears. 

Directory server: A specialized server that manages 
resources such as user accounts for an entire network. 

Disaster recovery plan: Plan used by large organizations 

describing ways to continue operations following a disaster 
until normal computer operations can be restored. 

Disk: See Floppy disk. 

Disk caching: Method of improving hard-disk perfor- 
mance by anticipating data needs. Frequently used data 

is read from the hard disk into memory (cache). When 

needed, data is then accessed directly from memory, 

which has a much faster transfer rate than from the hard 

disk. Increases performance by as much as 30 percent. 

Disk Cleanup: A Windows troubleshooting utility that 

eliminates nonessential files. 

Disk Defragmenter: A Windows utility that optimizes 
disk performance by eliminating unnecessary fragments 
and rearranging files. 

Display screen: See Monitor. 

Distributed database: Database that can be made ac- 
cessible through a variety of communications networks, 
which allow portions of the database to be located in dif- 
ferent places. 

Distributed processing: System in which computing 
power is located and shared at different locations. 

DO UNTIL structure: Loop structure in programming 

that appears at the end of a loop. The DO UNTIL loop 

means that the loop statements will be executed at least 
once. In other words, this program tells you to DO option 

one UNTIL it is no longer true. 

DO WHILE structure: Loop structure in programming 

that appears at the beginning of a loop. The DO WHILE 

loop will keep executing as long as there is information to 
be processed. For example, DO option one WHILE (or as 

long as) option one remains true. 

Document: Any kind of text material. 

Document file: File created by a word processor to 
save documents such as letters, research papers, and 

memos. 

Document theme: Built-in sets of colors, fonts, and ef- 
fects that can be quickly applied to an entire presentation. 
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Documentation: Written descriptions and procedures 

about a program and how to use it. See Program 

documentation. 

Domain name: The second part of the URL; it is the 

name of the server where the resource is located. For 

example, www.mty.com. 

Domain name server (DNS): Internet addressing 

method that assigns names and numbers to people and 

computers. Because the numeric IP addresses are diffi- 
cult to remember, the DNS server was developed to auto- 

matically convert text-based addresses to numeric IP 

addresses. 

Dot-matrix printer: A type of printer that forms charac- 
ters and images using a series of small pins on a print 

head. Used where high-quality output is not required. 

Dot pitch: Distance between each pixel. The lower the 
dot pitch, the shorter the distance between pixels, and the 

higher the clarity of images produced. 

Dots-per-inch (dpi): Printer resolution is measured in 
dpi. The higher the dpi, the better the quality of images 
produced. 

Downloadable office suite: Office suite that is offered 
for free as downloadable software and then is stored on 
your desktop computer just like a traditional office suite. 

Downloading: Process of transferring information from 
a remote computer to the computer one is using. 

Drawing program: Program used to help create art- 
work for publications. See Illustration program. 

Driver: See Device driver. 

DSL: See Digital subscriber line. 

Dual-scan monitor: See Passive-matrix monitor. 

DVD (digital versatile disc or digital video disc): 

Similar to CD-ROMs except that more data can be 

packed into the same amount of space. DVD drives can 

store 4.7 GB to 17 GB ona single DVD disc or 17 times 

the capacity of CDs. 

DVD player: Also known as DVD-ROM drives. See DVD. 

DVD-R (DVD recordable): A DVD with a write-once 

format that differs slightly from the format of DVD+R. 
Typically used to create permanent archives for large 

amounts of data and to record videos. 

DVD+R (DVD recordable): A DVD witha write-once 

format that differs slightly from the format of DVD-R. 

Typically used to create permanent archives for large 

amounts of data and to record videos. 

DVD-RAM (DVD random-access memory): A high- 

capacity, maximum-performance disc that allows the user 
to read the information, write over it, and erase the data if 

necessary. Used like a floppy disk to copy, delete files, and 

run programs. It has up to 8 times the storage capacity of 
a CD and also can be used to read CD and DVD formats. 

DVD-ROM (DVD-read-only memory): Used to distrib- 

ute full-length feature films with theater-quality video and 
sound. Also known as DVD players. Are read-only. 

DVD-ROM jukebox: Provides automatic access to a 

large collection or library of optical discs. 

DVD-RW (DVD rewriteable): A type of reusable DVD 
disc that is more flexible than the DVD-RAM. DVD-RW is 
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able to create and read CD discs along with creating and 
editing large-scale multimedia presentations. 

DVD+RW (DVD rewriteable): Another DVD format to 

record and erase repeatedly. Able to create and read 
CD discs along with creating and editing large-scale 

multimedia presentations. 

Dye-sublimation printer: Color thermal printer that 

uses specially treated paper to produce very high-quality 

artwork and text. 

E 
EBCDIC (Extended Binary Coded Decimal Inter- 
change Code): Binary coding scheme that is a standard 
for minicomputers and mainframe computers. 

E-book reader: Handheld, book-sized devices that dis- 
play text and graphics. Using content downloaded from 

the Web or special cartridges, these devices are used to 
read newspapers, magazines, and books. 

E-commerce: Buying and selling goods over the Internet. 

E-learning: A Web application that allows one to take 
educational courses online. 

E-mail: Communicate with anyone in the world who 
has an Internet address or e-mail account with a system 
connected to the Internet. You can include a text message, 

graphics, photos, and file attachments. 

Economic feasibility: Comparing the costs of a new 
system to the benefits it promises. 

Editing: Features that modify a document such as using 
a thesaurus, find and replace, or spell check. 

Electronic commerce (e-commerce): 

selling goods over the Internet. 

Buying and 

Electronic mail: Transmission of electronic messages 

over the Internet. Also known as e-mail. 

Electronic monitoring: Monitoring workers’ perfor- 
mance electronically rather than by human supervisors. 

Electronic profile: Using publicly and privately avail- 
able databases, information resellers create electronic 
profiles, which are highly detailed and personalized de- 
scriptions of individuals. 

Embedded operating system: An operating system 
that is completely stored within the ROM (read-only 

memory) of the device that it is in; used for handheld 

computers and smaller devices like PDAs. 

Encrypting: Coding information so that only the user 

can read or otherwise use it. 

End user: Person who uses microcomputers or has ac- 

cess to larger computers. 

Energy Star: Program created by the Environmental 

Protection Agency to discourage waste in the microcom- 

puter industry. 

Enterprise storage system: Using mass storage 

devices, a strategy is designed for organizations to 

promote efficient and safe use of data across the networks 

within their organizations. 

Entity: In an object-oriented database, a person, place, 

thing, or event that is to be described. 

Environmental protection: Ways to discourage waste 

in the microcomputer industry. 



Erasable optical disc: Optical disc on which the disk 
drive can write information and also erase and rewrite 

information. Also known as CD-RW or compact disc 
rewriteable. 

Ergonomic keyboard: Keyboard arrangement that is 
not rectangular and has a palm rest, which is designed to 
alleviate wrist strain. 

Ergonomics: Study of human factors related to things 

people use. It is concerned with fitting the job to the worker 

rather than forcing the worker to contort to fit the job. 

Ethernet: Otherwise known as Ethernet bus or Ethernet 
LAN. The Ethernet bus is the pathway or arterial to which 
all nodes (PCs, file servers, print servers, Web servers, 

etc.) are connected. All of this is connected to a local area 

network (LAN) or a wide area network (WAN). See Bus 

network. 

Ethernet port: A high-speed networking port that 
allows multiple computers to be connected for sharing 
files or for high-speed Internet access. 

Ethernet cable: Twisted-pair cable commonly used in 
networks and to connect a variety of components to the 

system unit. 

Ethics: 

Exception report: Report that calls attention to 
unusual events. 

Standards of moral conduct. 

Executive information system (EIS): Sophisticated 

software that can draw together data from an organiza- 
tion's databases in meaningful patterns and highly sum- 
marized forms. 

Executive support system (ESS): 
mation system. 

Expansion bus: Connects the CPU to slots on the sys- 
tem board. There are different types of expansion buses 
such as industry standard architecture (ISA), peripheral 

component interconnect (PCI), accelerated graphics port 

(AGP), universal serial bus (USB), and FireWire buses. 

See System bus. 

See Executive infor- 

Expansion card: Optional device that plugs into a slot in- 

side the system unit to expand the computers’ abilities. Ports 

on the system board allow cables to be connected from the 
expansion board to devices outside the system unit. 

Expansion slots: Openings on a system board. Users 
can insert optional devices, known as expansion cards, 
into these slots, allowing users to expand their systems. 

See Expansion card. 

Expert system: Computer program that provides advice 
to decision makers who would otherwise rely on human 

experts. It’s a type of artificial intelligence that uses a 

database to provide assistance to users. 

ExpressCard: Technology replacing the PC Card to 

provide a direct connection to the system bus. Also see 
PC Card. 

External data: Data gathered from outside an organiza- 
tion. Examples are data provided by market research firms. 

External hard drive: Uses the same technology as an 
internal hard disk but is used primarily to complement 
an internal hard disk by providing additional storage. They 
are typically connected to a USB or FireWire port on the 
system unit and are easily removed. 
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Extranet: Private network that connects more than 

one organization. 

F 

Fax machine: A device for sending and receiving 
images over telephone lines. 

Fiber-optic cable: Special transmission cable made of 
glass tubes that are immune to electronic interference. 

Data is transmitted through fiber-optic cables in the form 
of pulses of light. 

Field: Each column of information within a record is 

called a field. A field contains related information on a 

specific item like employee names within a company 
department. 

Fifth-generation language (5GL): Computer language 

that incorporates the concept of artificial intelligence to 
allow direct human communication. 

File: A collection of related records that can store data 
and programs. For example, the payroll file would 

include payroll information (records) for all of the 

employees (entities). 

File compression: Process of reducing the storage re- 
quirements for a file. 

File compression program: Utility programs that re- 
duce the size of files so they require less storage on the 

computer and can be sent more efficiently over the Inter- 

net. Examples of such programs are WinZip and Wizard. 

File decompression: Process of expanding a com- 

pressed file. 

File server: Dedicated computer with large storage 

capacity providing users access to shared folders or fast 

storage and retrieval of information used in that business. 

File transfer protocol (FTP): Internet service for 

uploading and downloading files. 

Filter: (1) A filter blocks access to selected Web sites. 

(2) A filter will locate or display records from a table that 
fit a set of conditions or criteria when using programs like 

Excel. 

Find and replace: An editing tool that finds a selected 
word or phrase and replaces it with another. Click edit, 

find. 

Firewall: Security hardware and software. All commu- 

nications into and out of an organization pass through a 

special security computer, called a proxy server, to protect 

all systems against external threats. 

FireWire bus: Operates much like USB buses on the 

system board but at higher speeds. 

FireWire port: Used to connect high-speed printers, 

and even video cameras, to system unit. 

Flash: An interactive animation program from Adobe 
that is usually full screen and highly dynamic, displaying 

moving text or complicated interactive features. 

Flash drive: See USB drive. 

Flash memory: RAM chips that retain data even when 
power is disrupted. Flash memory is an example of solid- 

state storage and is typically used to store digitized im- 
ages and record MP3 files. 
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Flash memory card: A solid-state storage device widely 

used in notebook computers. Flash memory also is used 

in a variety of specialized input devices to capture and 

transfer data to desktop computers. 

Flat-panel monitor: Or liquid crystal display (LCD) 

monitor. These monitors are much thinner than CRTs and 

can be used for desktop systems as well. 

Flatbed scanner: An input device similar to a copying 

machine. 

Flexible keyboard: Fold or roll up for easy packing or 

storage; designed for mobile users who want a full-size 
keyboard. 

Floppy disk: Flat, circular piece of magnetically treated 
mylar plastic that rotates within a jacket. A floppy disk is 

3'/ inches and holds 1.44 MB of information. It is a 
portable or removable secondary storage device. 

Folder: A named area on a disk that is used to store 

related subfolders and files. 

Font: Also known as typeface, is a set of characters with 

a specific design. 

Font size: The height of a character measured in points, 

with each point being 1/72 inch. 

Form: Electronic forms reflecting the contents of one 

record or table. Primarily used to enter new records or 

make changes to existing records. 

Format: Features that change the appearance of a docu- 

ment like font, font sizes, character effects, alignment, 

and bulleted and numbered lists. 

Formula: Instructions for calculations in a spreadsheet. 

It is an equation that performs calculations on the data 

contained within the cells in a worksheet or spreadsheet. 

Fourth-generation language (4GL): Task-oriented 

languages are designed to solve a specific problem and 

require little special training on the part of the end user. 

Fragmented: Storage technique that breaks up large 

files and stores the parts wherever space is available in 

adjacent sectors and clusters. 

Freedom of Information Act of 1970: Law giving 

citizens the right to examine data about them in federal 
government files, except for information restricted for 
national security reasons. 

Friend: An individual on a list of contacts for an instant 
messaging server. 

Frustrated: Person who feels it is an imposition to have 

to learn something new like computer technology. 

Function: A built-in formula in a spreadsheet that 

performs calculations automatically. 

Fuzzy logic: Used by expert systems to allow users to 
respond by using qualitative terms, such as great and OK. 

G 
Galleries: Feature of Microsoft Office 2007 that simplifies 

the process of making selections from a list of alternatives by 

replacing dialog boxes with visual presentations of results. 

General ledger: Activity that produces income statements 

and balance sheets based on all transactions of a company. 
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Generations (of programming languages): The five 
generations are machine languages, assembly languages, 
procedural languages, problem-oriented languages, and 
natural languages. See Levels. 

Global positioning system (GPS): Devices use location 
information to determine the geographic location of your 
car, for example. 

GPU (graphics processing unit): See Graphics coprocessor. 

Gramm-Leach-Bliley Act: 
financial information. 

A law that protects personal 

Grammar checker: In word processing, a tool that iden- 
tifies poorly worded sentences and incorrect grammar. 

Graphical map: Diagram of a Web site’s overall design. 

Graphical user interface (GUI): Special screen that al- 

lows software commands to be issued through the use of 
graphic symbols (icons) or pull-down menus. 

Graphics card: Connects the system board to the com- 
puter monitor. The cards convert the internal electronic 
signals to video signals so they can be displayed on the 
monitor. 

Graphics coprocessor: Designed to handle requirements 

related to displaying and manipulating 2-D and 3-D 

graphic images. 

Graphics suite: Group of graphics programs offered at 
a lower cost than if purchased separately, like CorelDraw. 

Green PC: Microcomputer industry concept of an envi- 

ronmentally friendly, low-power-consuming machine. 

Grid chart: Chart that shows the relationship between 

input and output documents. 

Group decision support system (GDSS): System used 
to support the collective work of a team addressing large 
problems. 

H 
Hacker: Person who gains unauthorized access to a 

computer system for the fun and challenge of it. 

Handheld computer: See Personal digital assistant 
(PDA) and Palm computers. 

Handheld computer system unit: Smallest type of sys- 
tem unit, designed to fit into the palm of one hand. 

Handwriting recognition software: Translates hand- 
written notes into a form that the system unit can 
process. 

Hard disk: Enclosed disk drive containing one or more 
metallic disks. Hard disks use magnetic charges to record 
data and have large storage capacities and fast retrieval 
times. 

Hardware: Equipment that includes a keyboard, moni- 

tor, printer, the computer itself, and other devices that are 

controlled by software programming. 

HD DVD (high-definition DVD): A high-definition disc 
with a format similar to DVD with a much higher storage 

capacity. Also see DVD. 

Head crash: When a read-write head makes contact 

with the hard disk’s surface or particles on its surface, the 

disk surface becomes scratched and some or all data is 

destroyed. 



Header: A typical e-mail has three elements: header, 
message, and signature. The header appears first and 
includes addresses, subject, and attachments. 

Headphones: Audio-output devices connected to a 
sound card in the system unit. The sound card is used to 
capture as well as play back recorded sound. 

Help: A feature in most application software provid- 
ing options that typically include an index, a glossary, 

and a search feature to locate reference information 

about specific commands. 

Hi def (high definition): The next generation of optical 
disc, which offers increased storage capacities. 

Hierarchical database: Database in which fields or 
records are structured in nodes. Organized in the shape of 
a pyramid, and each node is linked directly to the nodes 

beneath it. Also called one-to-many relationship. 

Hierarchical network: See Tree network. 

High-capacity floppy disk: Also a 3/2 inch floppy-disk 
cartridge. It is thicker than a floppy disk and requires a 

special drive. For example, Zip disks. 

High Definition Multimedia Interface (HDMI): Port 

that provides high-definition video and audio, making it 
possible to use a computer as a video jukebox or an HD 
video recorder. 

High-definition television (HDTV): All-digital televi- 

sion that delivers a much clearer and more detailed 

widescreen picture. 

Higher level: Programming languages that are closer 
to the language humans use. 

History file: Created by browser to store information 
on Web sites visited by your computer system. 

Hits: The sites that a search engine returns after run- 

ning a keyword search, ordered from most likely to least 
likely to contain the information requested. 

Home network: LAN network for homes allowing dif- 
ferent computers to share resources, including a common 

Internet connection. 

Home software: See Integrated package. 

Host: Also called a server or provider, is a large central- 

ized computer. 

HTML: See Hypertext Markup Language. 

HTML editor: 

Hub: The center or central node for other nodes. This 
device can be a server or a connection point for cables 

from other nodes. 

See Web authoring program. 

Human resources: The organizational department that 

focuses on the hiring, training, and promoting of people, 
as well as any number of human-centered activities 
within the organization. 

Hybrid network: A combination of different topologies. 

Hyperlink: Connection or link to other documents or 

Web pages that contain related information. 

Hypertext Markup Language (HTML): Programming 

language that creates document files used to display 
Web pages. 
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Icons: Graphic objects on the desktop used to represent 
programs and other files. 

Identity theft: The illegal assumption of someone’s 
identity for the purpose of economic gain. 

IF-THEN-ELSE structure: Logical selection structure 

whereby one of two paths is followed according to IF, THEN, 
and ELSE statements in a program. See Selection structure. 

IFPS (interactive financial planning system): A 4GL 

language used for developing financial models. 

Illusion of anonymity: The misconception that being 

selective about disclosing personal information on the 
Internet can prevent an invasion of personal privacy. 

Illustration program: Also known as drawing pro- 

grams; used to create digital illustrations and modify 

vector images and thus create line art, 3-D models, and 

virtual reality. 

Image editor: 

images. 

An application for modifying bitmap 

Image gallery: Libraries of electronic images. 

Immersive experience: Allows the user to walk into a 

virtual reality room or view simulations on a virtual 
reality wall. 

Income statement: A statement that shows a company’s 

financial performance, income, expenses, and the differ- 

ence between them for a specific time period. 

Individual database: Collection of integrated records 
used mainly by just one person. Also called microcom- 

puter database. 

Industrial robot: Robot used in factories to perform a 
variety of tasks. For example, machines used in automo- 

bile plants to do painting and polishing. 

Information: 
puter system. 

Data that has been processed by a com- 

Information broker: See Information reseller. 

Information reseller: Also known as information bro- 

ker. It gathers personal data on people and sells it to di- 
rect markets, fund raisers, and others, usually for a fee. 

Information system: Collection of hardware, software, 
people, data, and procedures that work together to pro- 

vide information essential to running an organization. 

Information systems manager: Oversees the work of 
programmers, computer specialists, systems analysts, and 
other computer professionals. 

Information technology (IT): Computer and communi- 

cation technologies, such as communication links to the In- 
ternet, that provide help and understanding to the end user. 

Information utility: See Commercial database. 

Information worker: Employee who creates, distrib- 

utes, and communicates information. 

Infrared: Uses infrared light waves to communicate over 
short distances. Sometimes referred to as line-of-sight 

communication because light waves can only travel in a 

straight line. 

Infrared Data Association (IrDA): A wireless mecha- 

nism for transferring data between devices using infrared 

light waves. 
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Ink-jet printer: Printer that sprays small droplets of 

ink at high speed onto the surface of the paper, produc- 
ing letter-quality images, and can print in color. 

Input device: Piece of equipment that translates data 

into a form a computer can process. The most common 

input devices are the keyboard and the mouse. 

Instant messaging (IM): A program allowing commu- 

nication and collaboration for direct, “live,” connections 

over the Internet between two or more people. 

Integrated circuit: See Silicon chip. 

Integrated package: A single program providing func- 
tionality of a collection of programs but not as extensive 

as a specialized program like Microsoft Word. Popular 
with home users who are willing to sacrifice some 

advanced features for lower cost and simplicity. 

Interactivity: User participation in a multimedia 

presentation. 

Internal data: Data from within an organization con- 

sisting principally of transactions from the transaction 

processing system. 

Internal hard disk: Storage device consisting of one or 
more metallic platters sealed inside a container. Internal 

hard disks are installed inside the system cabinet of a 

microcomputer. It stores the operating system and major 

applications like Word. 

Internet: A huge computer network available to every- 

one with a microcomputer and a means to connect to it. 

It is the actual physical network made up of wires, cables, 

and satellites as opposed to the Web, which is the multi- 

media interface to resources available on the Internet. 

Internet hard drive: A special service site on the Web 
providing users with free or low-cost storage, allowing 

access to information from any computer that is con- 

nected to the Internet. 

Internet scam: Using the Internet, a fraudulent act or 

operation designed to trick individuals into spending their 
time and money for little or no return. 

Internet security suite: Collection of utility programs 
designed to make using the Internet easier and safer. 

Internet service provider (ISP): Provides access to the 

Internet. 

Internet telephone: Low-cost alternative to long- 
distance telephone calls using electronic voice delivery. 

Internet telephony: See Telephony. 

Interpreter: Software that converts a procedural lan- 
guage one statement at a time into machine language 

just before the statement is executed. No object code 

is saved. 

Intranet: Like the Internet, it typically provides e-mail, 
mailing lists, newsgroups, and FTP services, but it is acces- 
sible only to those within the organization. Organizations 

use intranets to provide information to their employees. 

Inventory: Material or products that a company has 

in stock. 

Inventory control system: A system that keeps records 

of the number of each kind of part or finished good in 
the warehouse. 
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IP address (Internet Protocol address): The unique 

numeric address of a computer on the Internet that facili- 
tates the delivery of e-mail. 

IP telephony: See Telephony. 

J 
Java: Programming language for creating special pro- 

grams like applets. See Applets. 

JavaScript: A scripting language that adds basic inter- 

activity to Web pages. 

Joystick: Popular input device for computer games. You 

control game actions by varying the pressure, speed, and 
direction of the joystick. 

K 
Key field: The common field by which tables in a data- 
base are related to each other. This field uniquely identi- 
fies the record. For example, in university databases, a 
key field is the Social Security number. Also known as 

primary key. 

Keyboard: Input device that looks like a typewriter key- 
board but has additional keys. 

Keystroke logger: Also known as computer monitoring 
software and sniffer programs. They can be loaded onto 

your computer without your knowledge. 

Keyword search: A type of search option that causes 
the search engine to compare your entry against its data- 

base and return with a list of sites, or hits, that contain 

the keyword you entered. 

Kilobits per second (Kbps): 
transferred. 

Speed at which data is 

Knowledge base: A system that uses a database con- 
taining specific facts, rules to relate these facts, and user 
input to formulate recommendations and decisions. 

Knowledge-based systems: Programs duplicating 
human knowledge. It’s like capturing the knowledge 
of a human expert and making it accessible through a 

computer program. 

Knowledge work system (KWS): Specialized informa- 

tion system used to create information in a specific area 

of expertise. 

Knowledge worker: Person involved in the creation of 
information, such as an engineer and a scientist. 

L 
Label: Provides structure to a worksheet by describing 
the contents of the rows and columns. See Text entry. 

Land: See Lands and pits. 

Lands and pits: Flat and bumpy areas, respectively, that 
represent 1s and Os on the optical disc surface to be read 
by a laser. 

Language translator: Converts programming instruc- 

tions into a machine language that can be processed by 
a computer. 

Laptop computer: See Notebook computer and Note- 

book system unit. 



Laser printer: Printer that creates dotlike images on a 
drum, using a laser beam light source. 

Leopard: A version of Apple’s Mac OS operating system. 

Levels: Generations or levels of programming languages 
ranging from “low” to “high.” See Generations (of pro- 

gramming languages). 

Light pen: A light-sensitive penlike device. Placing the 
pen against the monitor closes a photoelectric circuit and 

identifies the spot for entering or modifying data. 

Link: A connection to related information. 

Linux: Type of UNIX operating system initially devel- 

oped by Linus Torvalds, it is one of the most popular and 
powerful alternatives to the Windows operating system. 

Liquid crystal display (LCD): 
flat-panel monitors. 

A technology used for 

Local area network (LAN): Network consisting of com- 

puters and other devices that are physically near each 
other, such as within the same building. 

Location: For browsers to connect to resources, loca- 

tions or addresses must be specified. Also known as 
uniform resource locators or URLs. 

Logic error: Error that occurs when a programmer has 

used an incorrect calculation or left out a programming 
procedure. 

Logic structure: Programming statements or struc- 

tures called sequence, selection, or loop that control the 

logical sequence in which computer program instruc- 

tions are executed. 

Logical operation: Comparing two pieces of data to see 
whether one is equal to (=), less than (<), or greater than 

(>) the other. 

Logical view: Focuses on the meaning and content of 
the data. End users and computer professionals are con- 
cerned with this view as opposed to the physical view, 
with which only specialized computer professionals are 

concerned. 

Loop structure: Logic structure in which a process may 
be repeated as long as a certain condition remains true. 
This structure is called a “loop” because the program 
loops around or repeats again and again. There are two 

variations: DO UNTIL and DO WHILE. 

Low bandwidth: See Voiceband. 

Lower level: Programming language closer to the lan- 
guage the computer itself uses. The computer under- 
stands the Os and 1s that make up bits and bytes. 

M 
Mac OS: Operating system designed for Macintosh 

computers. 

Mac OS X: Macintosh operating system featuring a user 

interface called Aqua. 

Machine language: Language in which data is represented 
in ls and Os. Most languages have to be translated into ma- 
chine language for the computer to process the data. Either a 

compiler or an interpreter performs this translation. 

Magnetic card reader: A card reader that reads encoded 
information from a magnetic strip on the back of a card. 
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Magnetic-ink character recognition (MICR): Direct-entry 

scanning devices used in banks. This technology is used to 

automatically read the numbers on the bottom of checks. 

Magnetic tape: To find specific information, you will 

have to go through the tape sequentially until that data 

comes up. On the other hand, using an audio compact 

disc, select the song and the disc moves directly to that 

song. Tape may be slow, but it is effective and a com- 
monly used tool for backing up data. 

Magnetic tape reel: Typically '/2-inch wide and '/2-mile 
long, this type of magnetic tape is used by mainframe 

computers due to its massive storage capacity. 

Magnetic tape streamer: Device that allows duplica- 
tion (backup) of the data stored on a microcomputer 

hard disk. 

Mainframe computer: This computer can process sev- 

eral million program instructions per second. Sizeable or- 

ganizations rely on these room-size systems to handle 
large programs and a great deal of data. 

Maintenance programmer: Programmers who main- 

tain software by updating programs to protect them from 
errors, improve usability, standardize, and adjust to orga- 
nizational changes. 

Malware: Short for malicious software. 

MAN: See Metropolitan area network. 

Management information system (MIS): Computer- 
based information system that produces standardized 

reports in a summarized and structured form. Generally 
used to support middle managers. 

Many-to-many relationship: In a network database, 
each child node may have more than one parent node and 

vice versa. 

Marketing: The organizational department that plans, 

prices, promotes, sells, and distributes an organization's 

goods and services. 

Markup language: See Content-markup language. 

Mass storage: Refers to the tremendous amount of sec- 
ondary storage required by large organizations. 

Mass storage devices: Devices such as file servers, 

RAID systems, tape libraries, optical jukeboxes, and 

more. 

Mechanical mouse: Traditional and most widely used 
type of mouse. It has a ball on the bottom and is attached 

with a cord to the system unit. 

Media: Media are the actual physical material that 

holds the data, such as a floppy disk, which is one of the 
important characteristics of secondary storage. Singular 

of media is medium. 

Medium: See Media. 

Medium band: Bandwidth of special leased lines, 
used mainly with minicomputers and mainframe 

computers. 

Memory: Memory is contained on chips connected to the 

system board and is a holding area for data instructions 
and information (processed data waiting to be output to 
secondary storage). RAM, ROM, and CMOS are three types 

of memory chips. 
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Menu: List of commands. 

Menu bar: Menus are displayed in a menu bar at the 
top of the screen. 

Mesh network: A topology requiring each node to have 

more than one connection to the other nodes so that if a 
path between two nodes is disrupted, data can be auto- 

matically rerouted around the failure using another path. 

Message: The content portion of e-mail correspondence. 

Metasearch engine: Program that automatically submits 
your search request to several indices and search engines 

and then creates an index from received information. One 

of the best known is Dogpile. 

Method: In an object-oriented database, description of 

how the data is to be manipulated. 

Metropolitan area network (MAN): These networks 

are used as links between office buildings in a city. 

Microcomputer: Small, low-cost computer designed for 

individual users. These include desktop, notebook, and 
personal digital assistant computers. 

Microcomputer database: See Individual database. 

Microprocessor: The central processing unit (CPU) of a 
microcomputer controls and manipulates data to produce 

information. The microprocessor is contained on a single 

integrated circuit chip and is the brains of the system. 

Microwave: Communication using high-frequency ra- 
dio waves that travel in straight lines through the air. 

Middle management: Middle-level managers deal with 
control and planning. They implement the long-term 
goals of the organization. 

MIDI: 

Midrange computer: 

See Musical instrument digital interface. 

Also known as a minicomputer. 

Minicomputer: Refrigerator-sized machines falling in- 

between microcomputers and mainframes in processing 

speed and data-storing capacity. Medium-sized companies 
or departments of large companies use minicomputers. 

Mistaken identity: When the electronic profile of one 
person is switched with another. 

Mobile robots: Robots that act as transports and are 

used for a variety of different tasks. 

Modem: Short for modulator-demodulator. It is a com- 

munication device that translates the electronic signals 

from a computer into electronic signals that can travel 

over telephone lines. 

Modem card: Also known as an internal modem, a card 

that allows distant computers to communicate with one 

another by converting electronic signals from within the 
system unit into electronic signals that can travel over 
telephone lines and other types of connections. 

Modulation: 

analog signals. 

Module: 

Monitor: Output device like a television screen that dis- 

plays data processed by the computer. 

Process of converting digital signals to 

See Program module. 

Morphing: Special effect in which one image seems to 
melt into another. 

Motherboard: Also called a system board; the commu- 

nications medium for the entire system. 
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Mouse: Device that typically rolls on the desktop and di- 
rects the cursor on the display screen. 

Mouse pointer: Typically in the shape of an arrow. 

Multi-core chip: A new type of chip that provides two 
independent CPUs, allowing two programs to run simul- 
taneously. Also see Central processing unit. 

Multidimensional database: Data can be viewed as a 

cube having three or more sides consisting of cells. 
Each side of the cube is considered a dimension of the 
data; thus, complex relationships between data can be 
represented and efficiently analyzed. Sometimes called 
a data cube and designed for analyzing large groups of 
records. 

Multifunctional devices (MFD): Devices that typically 

combine the capabilities of a scanner, printer, fax, and 

copying machine. 

Multimedia: Technology that can link all sorts of media 
into one form of presentation, such as video, music, voice, 
graphics, and text. 

Multimedia authoring programs: Programs used to 
create multimedia presentations bringing together 
video, audio, graphics, and text elements into an inter- 
active framework. Macromedia Director, Authorware, 

and Toolbook are examples of multimedia authoring 
programs. 

Multitasking: Operating system that allows a single user 
to run several application programs at the same time. 

Musical instrument digital interface (MIDI): A stan- 

dard that allows musical instruments to connect to the 

system using MIDI ports. 

N 
Naive: People who underestimate the difficulty of 
changing computer systems or generating information. 

National service provider: Internet service providers, 

such as America Online (AOL), that provide access 

through standard telephone or cable connections and al- 
low users to access the Internet from almost anywhere 
within the country for a standard fee. 

Natural language: Language designed to give people a 

more human connection with computers. 

Network: The arrangement in which various communi- 
cations channels are connected through two or more com- 

puters. The largest network in the world is the Internet. 

Network adapter card: Connects the system unit toa 
cable that connects to other devices on the network. 

Network administrator: Also known as network man- 
ager. Computer professional who ensures that existing in- 
formation and communication systems are operating 

effectively and that new ones are implemented as needed. 
Also responsible for meeting security and privacy require- 
ments. 

Network architecture: Describes how networks are 

configured and how the resources are shared. 

Network database: Database with a hierarchical 
arrangement of nodes, except that each child node may 
have more than one parent node. Also called many-to- 
many relationship. 



Network gateway: Connection by which a local area 
network may be linked to other local area networks or to 
larger networks. 

Network interface card (NIC): Also known as a network 

adapter card. They are used to connect a computer to one 
or more computers forming a communication network 

whereby users can share data, programs, and hardware. 

Network operating system (NOS): Interactive software 
between applications and computers coordinating and di- 
recting activities between computers on a network. This 

operating system is located on one of the connected com- 

puters’ hard disks, making that system the network server. 

Network server: See Network operating system. This 
computer coordinates all communication between the 
other computers. Popular network operating systems in- 

clude NetWare and Windows NT Server. 

Node: Any device connected to a network. For example, 
a node is a computer, printer, or data storage device and 

each device has its own address on the network. Also, 
within hierarchical databases, fields or records are struc- 
tured in nodes. 

Notebook computer: Portable computer, also known as 
a laptop computer, weighing between 4 and 10 pounds. 

Notebook system unit: A small, portable system unit 
that contains electronic components, selected secondary 

storage devices, and input devices. 

Numbered list: Sequence of steps or topics on a page 
organized by numbers. 

Numeric entry: Ina worksheet or spreadsheet, typically 
used to identify numbers or formulas. 

Numeric keypad: Enters numbers and arithmetic sym- 
bols and is included on all computer keyboards. 

O 
Object: An element, such as a text box, that can be 
added to a workbook, which can be selected, sized, and 
moved. For example, if a chart (object) in an Excel work- 
book file (source file) is linked to a word document (desti- 

nation file), the chart appears in the word document. In 

this manner, the object contains both data and instruc- 

tions to manipulate the data. 

Object code: Machine language code converted by a 
compiler from source code. Object code can be saved and 

run later. 

Object-oriented database: A more flexible type of 
database that stores data as well as instructions to ma- 
nipulate data and is able to handle unstructured data 
such as photographs, audio, and video. Object-oriented 
databases organize data using objects, classes, entities, 
attributes, and methods. 

Object-oriented programming (OOP): Methodology in 

which a program is organized into self-contained, 

reusable modules called objects. Each object contains 
both the data and processing operations necessary to 

perform a task. 

Object-oriented software development: Software de- 
velopment approach that focuses less on the tasks and 

more on defining the relationships between previously 
defined procedures or objects. 
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Objectives: In programming, it is necessary to make 

clear the problems you are trying to solve to create a 
functional program. 

Office automation system (OAS): System designed pri- 
marily to support data workers. It focuses on managing 
documents, communicating, and scheduling. 

Office software suites: See Productivity suites. 

Office suites: See Productivity suites. 

One-to-many relationship: Ina hierarchical database, 
each entry has one parent node, and a parent may have 
several child nodes. 

Online: Being connected to the Internet is described as 
being online. 

Online banking: A feature provided by banking institu- 
tions that allows customers to perform banking opera- 
tions using a Web browser. 

Online office suite: Office suite stored online and avail- 

able anywhere the Internet can be accessed. 

Online processing: See Real-time processing. 

Online shopping: The buying and selling of a wide 
range of consumer goods over the Internet. 

Online stock trading: Allows investors to research, buy, 
and sell stocks and bonds over the Internet. 

Operating system: Software that interacts between ap- 
plication software and the computer, handling such de- 
tails as running programs, storing and processing data, 

and coordinating all computer resources, including at- 

tached peripheral devices. It is the most important pro- 
gram on the computer. Windows XP, Windows Vista, and 

Mac OS X are examples of operating systems. 

Operational feasibility: Making sure the design of a 
new system will be able to function within the existing 
framework of an organization. 

Operational model: A decision model that helps 
lower-level managers accomplish the organization’s 

day-to-day activities, such as evaluating and maintaining 

quality control. 

Operators: Operators handle correcting operational er- 

rors in any programs. To do that, they need documenta- 
tion, which gives them the understanding of the program, 

thus enabling them to fix any errors. 

Optical audio connection: Port used to integrate com- 
puters into high-end audio and home theatre systems. 

Optical-character recognition (OCR): Scanning device 
that uses special preprinted characters, such as those 
printed on utility bills, that can be read by a light source 

and changed into machine-readable code. 

Optical disc: Storage device that can hold over 17 giga- 
bytes of data, which is an equivalent of several million 
typewritten pages. Lasers are used to record and read data 
on the disc. The two basic types of optical discs are com- 
pact discs (CDs) and digital versatile or video discs (DVDs). 

Optical disc drive: A disc is read by an optical disc 
drive using a laser that projects a tiny beam of light. The 
amount of reflected light determines whether the area 

represents a | ora 0. 
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Optical-mark recognition (OMR): Device that senses 
the presence or absence of a mark, such as a pencil mark. 

As an example, an OMR device is used to score multiple- 

choice tests. 

Optical mouse: A type of mouse that emits and senses 

light to detect mouse movement. 

Optical scanner: Device that identifies images or text on 
a page and automatically converts them to electronic sig- 

nals that can be stored in a computer to copy or reproduce. 

Organization chart: Chart showing the levels of man- 

agement and formal lines of authority in an organization. 

Organizational Internet storage: High-speed Internet 

connection to a dedicated remote organizational Internet 

drive site. 

Output device: Equipment that translates processed 
information from the central processing unit into a form 
that can be understood by humans. The most common 

output devices are monitors and printers. 

P 

Packet: Before a message is sent on the Internet, it is 

broken down into small parts called packets. Each packet 
is then sent separately over the Internet. At the receiving 
end, the packets are reassembled into the correct order. 

Page layout program: See Desktop publishing program. 

Palm computer: Also known as a handheld computer. 
These systems combine pen input, writing recognition, 
personal organizational tools, and communications capa- 
bilities. They contain an entire computer system, includ- 

ing the electronic components, secondary storage, and 

input and output devices. 

Parallel approach: Systems implementation in which 
old and new systems are operated side by side until the 

new one has shown it is reliable. 

Parallel port: Used to connect external devices that 
send or receive data over a short distance. Mostly used to 

connect printers to the system unit. 

Parallel processing: Used by supercomputers to run 
large and complex programs. 

Parent node: Node one level above the node being con- 
sidered in a hierarchical database or network. Each entry 
has one parent node, although a parent may have several 
child nodes. Also called one-to-many relationship. 

Passive-matrix monitor: Monitor that creates images 

by scanning the entire screen. This type requires little en- 
ergy but clarity of images is not sharp. Also known as 
dual-scan monitor. 

Password: Special sequence of numbers or letters that 
limits access to information, such as electronic mail. 

Payroll: Activity concerned with calculating employee 
paychecks, 

PC Card: Also known as Personal Computer Memory 
Card International Association (PCMCIA) card. Credit 

card-sized expansion cards developed for portable 

computers. 

PC Card hard disk: A hard-disk cartridge for a notebook 
computer that typically holds a capacity of 10 gigabytes. 
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ExpressCard modem: A credit card-sized expansion 
board that is inserted into portable computers. A telephone 

cable connects the modem to the telephone wall jack. 

PCI Express (PCIe): 

faster than PCI bus. 

PDA keyboard: Miniature keyboard for PDAs used to 
send e-mail, create documents, and more. 

Peer-to-peer (P2P) network: Network in which nodes 

can act as both servers and clients. For example, one micro- 

computer can obtain files located on another microcom- 

puter and also can provide files to other microcomputers. 

New type of bus that is 30 times 

People: End users who use computers to make them- 
selves more productive. 

Perception system robot: Robot that imitates some of 
the human senses. 

Periodic report: Reports for a specific time period as to 

the health of the company or a particular department of 
the company. 

Peripheral component interconnect (PCI): Bus archi- 
tecture that combines the capabilities of MCA and EISA 

with the ability to send video instructions at speeds to 
match the microprocessor. PCI is a 32-bit or 64-bit speed 
bus that is over 20 times faster than an ISA bus. 

Person-to-person auction site: A type of Web auction 

site where the owner provides a forum for numerous buy- 
ers and sellers to gather. 

Personal digital assistant (PDA): A device that typi- 

cally combines pen input, writing recognition, personal 
organizational tools, and communication capabilities in a 

very small package. Also called handheld PC and palm 
computer. 

Personal laser printer: Inexpensive laser printer 
widely used by single users to produce black-and-white 
documents. 

Personal software: See Integrated package. 

Phased approach: Systems implementation whereby a 
new system is implemented gradually over a period of time. 

Phishing: An attempt to trick Internet users into thinking 

a fake but official-looking Web site or e-mail is legitimate. 

Photo editor: 

Photo printer: A special-purpose ink-jet printer de- 

signed to print photo-quality images from digital cameras. 

See Image editor. 

Physical security: Activity concerned with protecting 
hardware from possible human and natural disasters. 

Physical view: This focuses on the actual format and 
location of the data. See Logical view. 

See Pixel. 

Pilot approach: Systems implementation in whicha 

new system is tried out in only one part of the organiza- 

tion. Later it is implemented throughout the rest of the 

organization. 

Pit: See Lands and pits. 

Pixel (picture elements): Smallest unit on the screen 

that can be turned on and off or made different shades. 
Pixels are individual dots that form images on a monitor. 
The greater the resolution, the more pixels and the better 
the clarity. 

Picture elements: 



Pixel pitch: The distance between each pixel on a monitor. 

Platform: The operating system. Application programs 

are designed to run with a specific platform. See Operat- 
ing system. 

Platform scanner: Handheld direct-entry device used to 
read special characters on price tags. Also known as wand 
reader. 

Platter: Rigid metallic disk; multiple platters are 
stacked one on top of another within a hard disk drive. 

Plotter: Special-purpose output device for producing 
bar charts, maps, architectural drawings, and three- 
dimensional illustrations. 

Plug and Play: Set of hardware and software standards 
developed to create operating systems, processing units, 
expansion cards, and other devices that are able to config- 
ure themselves. When the computer starts up, it will 

search for the Plug and Play device and automatically 
configure it to the system. 

Plug-in: Program that is automatically loaded and oper-. 
ates as part of a browser. 

Pointer: Fora monitor, a pointer is typically displayed 
as an arrow and controlled by a mouse. For a database, a 
pointer is a connection between a parent node and a child 

node in a hierarchical database. 

Pointing stick: Device used to control the pointer by di- 
recting the stick with your finger. 

Pointers: Within a network database, pointers are addi- 
tional connections between parent nodes and child nodes. 
Thus, a node may be reached through more than one path 

and can be traced down through different branches. 

Port: Connecting socket on the outside of the system 

unit. Used to connect input and output devices to the 
system unit. 

Portable language: Language that can be run on more 
than one type of computer. 

Portable printer: Small and lightweight printers de- 
signed to work with notebook computers. 

Portable scanner: A handheld device that slides across 
an image to be scanned, making direct contact. 

Power supply unit: Desktop computers have a power 
supply unit located within the system unit that plugs into a 
standard wall outlet, converting AC to DC, which becomes 
the power to drive all of the system unit components. 

Preliminary investigation: First phase of the systems 

life cycle. It involves defining the problem, suggesting al- 
ternative systems, and preparing a short report. 

Presentation file: A file created by presentation graph- 
ics programs to save presentation materials. For example, 

a file might contain audience handouts, speaker notes, 
and electronic slides. 

Presentation graphics: Graphics used to combine a va- 
riety of visual objects to create attractive and interesting 

presentations. 

Primary key: See Key field. 

Primary storage: Holds data and program instructions 

for processing data. It also holds processed information 

before it is output. See Memory. 
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Printer: Device that produces printed paper output. 

Privacy: Computer ethics issue concerning the collec- 

tion and use of data about individuals. 

Proactive: 

realistic way. 
Person who looks at technology in a positive, 

Procedural language: Programming language designed 

to focus on procedures and how a program will accomplish 
a specific task. Also known as 3GLs or third-generation 
languages. 

Procedures: Rules or guidelines to follow when using 
hardware, software, and data. 

Processing rights: 
to what kind of data. 

Processor: 

Refers to which people have access 

See Central processing unit. 

Production: The organizational department that actu- 
ally creates finished goods and services using raw materi- 
als and personnel. 

Productivity suites: Also known as office suites; con- 

tain professional-grade application programs, including 

word processing, spreadsheets, and more. A good exam- 
ple is Microsoft Office. 

Program: Instructions for the computer to follow to 
process data. See Software. 

Program analysis: See Program specification. 

Program coder: See Application generator. 

Program definition: See Program specification. 

Program design: Creating a solution using program- 

ming techniques, such as top-down program design, 

pseudocode, flowcharts, logic structures, object-oriented 
programming, and CASE tools. 

Program documentation: Written description of the 

purpose and process of a program. Documentation is 

written within the program itself and in printed docu- 
ments. Programmers will find themselves frustrated with- 
out adequate documentation, especially when it comes 

time to update or modify the program. 

Program flowchart: Flowchart graphically presents a 
detailed sequence of steps needed to solve a programming 

problem. 

Program maintenance: Activity of updating software to 
correct errors, improve usability, standardize, and adjust 

to organizational changes. 

Program module: Each module is made up of logically 
related program statements. The program must pass in 
sequence from one module to the next until the computer 

has processed all modules. 

Program specification: Programming step in which ob- 

jectives, output, input, and processing requirements are 

determined. 

Programmer: Computer professional who creates new 
software or revises existing software. 

Programming: A program is a list of instructions a com- 

puter will follow to process data. Programming, also known 
as software development, is a six-step procedure for creating 
that list of instructions. The six steps are program specifica- 
tion, program design, program code (or coding), program 
test, program documentation, and program maintenance. 
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Programming language: A collection of symbols, 
words, and phrases that instruct a computer to perform a 

specific task. 

Project manager: Software that enables users to plan, 

schedule, and control the people, resources, and costs 

needed to complete a project on time. 

Property: Computer ethics issue relating to who owns 

data and rights to software. 

Protocol: Rules for exchanging data between comput- 

ers. The protocol http:// is the most common. 

Prototyping: Building a model or prototype that can be 

modified before the actual system is installed. 

Proxy server: Computer that acts as a gateway or 
checkpoint in an organization’s firewall. See Firewall. 

Pseudocode: An outline of the logic of the program to 

be written. It is the steps or the summary of the program 

before you actually write the program for the computer. 

Consequently, you can see beforehand what the program 

is to accomplish. 

Purchase order: A form that shows the name of the 
company supplying the material or service and what is 
being purchased. 

Purchasing: Buying of raw materials and services. 

0} 
Query: A question or request for specific data contained 

in a database. Used to analyze data. 

Query-by-example: A specific tool in database manage- 

ment that shows a blank record and lets you specify the 
information needed, like the fields and values of the topic 

you are looking to obtain. 

Query language: Easy-to-use language and understand- 
able to most users. It is used to search and generate re- 

ports from a database. An example is the language used 
on an airline reservation system. 

R 
Radio Frequency (RF): Uses radio signals to communi- 

cate between wireless devices. 

Radio frequency card reader: A device that reads 

cards having embedded radio frequency identification 
(RFID) information. 

Radio frequency identification (RFID): A system 
that uses radio waves to read encoded information from 
a microchip. 

RAID system: Several inexpensive hard-disk drives 
connected to improve performance and provide reliable 

storage. 

RAM: See Random access memory. 

Random access memory (RAM): Volatile, temporary 
storage that holds the program and data the CPU is 

presently processing. It is called temporary storage be- 

cause its contents will be lost if electrical power to the 

computer is disrupted or the computer is turned off. 

Range: A series of continuous cells in a worksheet. 

Rapid applications development (RAD): Involves the 

use of powerful development software and specialized 
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teams as an alternative to the systems development life 
cycle approach. Time for development is shorter and qual- 
ity of the completed systems development time is better, 
although cost is greater. 

Raster image: See Bitmap image. 

Read-only memory (ROM): Refers to chips that have 

programs built into them at the factory. The user cannot 
change the contents of such chips. The CPU can read or 

retrieve the programs on the chips but cannot write or 
change information. ROM stores programs that boot the 
computer, for example. Also called firmware. 

Real-time processing: Or online processing. Occurs 

when data is processed at the same time a transaction 

occurs. 

Recalculation: If you change one or more numbers in 
your spreadsheet, all related formulas will automatically 
recalculate and charts will be recreated. 

Record: Each row of information in a database is a 
record. Each record contains fields of data about some 
specific item, like employee name, address, phone, and 

so forth. A record represents a collection of attributes 

describing an entity. 

Redundant arrays of inexpensive disks (RAIDs): 

Groups of inexpensive hard-disk drives related or grouped 
together using networks and special software. They im- 
prove performance by expanding external storage. 

Refresh rate: How often a displayed image is updated 
or redrawn on the monitor. 

Rehearse: Practice a presentation by running it elec- 

tronically on the computer screen and planning what to 

say to supplement the information on the slides. 

Relation: A table in a relational database in which data 
elements are stored in rows and columns. 

Relational database: A widely used database structure 

in which data is organized into related tables. Each table is 
made up of rows called records and columns called fields. 

Each record contains fields of data about a specific item. 

Repetition structure: See Loop structure. 

Repetitive motion injury: See Repetitive strain injury. 

Repetitive strain injury (RSI): Category of injuries re- 

sulting from fast, repetitive work that causes neck, wrist, 
hand, and arm pain. 

Reports: Can be lists of fields in a table or selected 
fields based on a query. Typical database reports include 
sales summaries, phone lists, and mailing labels. 

Research: The organizational department that identi- 
fies, investigates, and develops new products and services. 

Resolution: A measurement in pixels of a monitor's 
clarity. For a given monitor, the greater the resolution, the 
more pixels and the clearer the image. 

Reverse directory: A special telephone directory listing 

telephone numbers sequentially, followed by subscriber 
names. 

RFID tag: Information chips that are embedded in mer- 
chandise to track their location. 

Ribbons: Feature of Microsoft Office 2007 that replaces 
menus and toolbars by organizing commonly used com- 
mands into a set of tabs. 



Ring network: Network in which each device is con- 
nected to two other devices, forming a ring. There is no 
host computer, and messages are passed around the ring 
until they reach the correct destination. 

Robot: Robots are computer-controlled machines that 
mimic the motor activities of living things, and some robots 
can solve unstructured problems using artificial intelligence. 

Robotics: Field of study concerned with developing and 
using robots. 

Roller ball: See Trackball. 

ROM: See Read-only memory. 

Row: A horizontal block of cells one cell high all the 
way across the worksheet. 

S 
Sales order processing: Activity that records the 
demands of customers for a company’s products or 
services. 

Satellite: 
biting about 22,000 miles above the earth as microwave 

relay stations. 

Satellite/air connection services: Connection services 

that use satellites and the air to download or send data 

to users at a rate seven times faster than dial-up 
connections. 

Scam: A fraudulent or deceptive act or operation de- 
signed to trick individuals into spending their time and 
money for little or no return. 

Schema: See Data dictionary. 

Search engine: Specialized programs assisting in locat- 
ing information on the Web and the Internet. 

Search services: Organizations that maintain databases 
relating to information provided on the Internet and also 
provide search engines to locate information. 

Secondary storage: Permanent storage used to preserve 

programs and data that can be retained after the com- 
puter is turned off. These devices include floppy disks, 
hard disks, and magnetic tape, CDs, DVDs, and more. 

Secondary storage device: These devices are used to 
save, backup, and transport files from one location or 

computer to another. See Secondary storage. 

Sector: Section shaped like a pie wedge that divides the 

tracks on a disk. 

Secure file transfer protocol (SFTP): See File transfer 

protocol. 

Security: The protection of information, hardware, and 

software. 

Selection structure: Logic structure that determines 

which of two paths will be followed when a program 
must make a decision. Also called IF-THEN-ELSE struc- 
tures. If something is true, then do option one, or else do 

option two. 

Semiconductor: Silicon chip through which electricity 
flows with some resistance. 

Sequential access: An approach to external storage, 

provided by magnetic tape, where information is stored in 

sequence. See Magnetic tape. 
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This type of communication uses satellites or- 

Serial Advanced Technology Attachment (SATA): New 
type of bus used to connect magnetic and optical disc dri- 

ves to the system board with far greater speed than other 
types of buses. 

Serial port: Used to connect external devices that send 
or receive data one bit at a time over a long distance. Used 

for mouse, keyboard, modem, and many other devices. 

Server: A host computer with a connection to the Inter- 

net that stores document files used to display Web pages. 
Depending on the resources shared, it may be called a file 

server, printer server, communication server, Web server, 

or database server. 

Shared laser printer: More expensive laser printer used 

by a group of users to produce black-and-white docu- 

ments. These printers can produce over 30 pages a 
minute. 

Sheet: A rectangular grid of rows and columns. See 
Spreadsheet or Worksheet. 

Signature: Provides additional information about a 
sender of an e-mail message, such as name, address, and 

telephone number. 

Silicon chip: Tiny circuit board etched on a small 

square of sandlike material called silicon. Chips are 

mounted on carrier packages, which then plug into sock- 
ets on the system board. 

Slide: A PowerPoint presentation is made up of many 

slides shown in different views and presentation styles. 

Slot: Area on a system board that accepts expansion 
cards to expand a computer system's capabilities. 

Smart card: Card about the size of a credit card con- 
taining a tiny built-in microprocessor. It can be used to 
hold such information as personal identification, medical 

and financial knowledge, and credit card numbers. Infor- 

mation on this card is protected by a password, which 

offers security and privacy. 

Snoopware: Programs that record virtually every activ- 

ity on a computer system. 

Social networking: Using the Internet to connect indi- 

viduals. 

Socket: Sockets provide connection points on the sys- 

tem board for holding electronic parts. 

Software: Computer program consisting of step-by-step 
instructions, directing the computer on each task it will 

perform. 

Software development: See Programming. 

Software engineer: Programming professional or pro- 
grammer who analyzes users’ needs and creates applica- 

tion software. 

Software environment: Operating system, also known 

as software platform, consisting of a collection of pro- 
grams to handle technical details depending on the type 

of operating system. For example, software designed to 

run on an Apple computer is compatible with the Mac 

OS environment. 

Software piracy: Unauthorized copying of programs 

for personal gain. 

Software platform: See Software environment. 
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Software suite: Individual application programs that 

are sold together as a group. 

Solid-state storage: A secondary storage device that 

has no moving parts. Data is stored and retrieved elec- 

tronically directly from these devices, much as they would 
be from conventional computer memory. 

Sony/Philips Digital Interconnect Format (S/PDIF): 
See Optical audio connection. 

Sort: Tool that rearranges a table’s records numerically 

or alphabetically according to a selected field. 

Sound card: Device that accepts audio input from a 

microphone and converts it into a form that can be pro- 

cessed by the computer. Also converts internal electronic 
signals to audio signals so they can be heard from external 

speakers. 

Source code: When a programmer originally writes the 

code for a program in a particular language. This is called 

source code until it is translated by a compiler for the com- 

puter to execute the program. It then becomes object code. 

Spam: Unwelcome and unsolicited e-mail that can carry 
attached viruses. 

Spam blocker: Software that uses a variety of different 
approaches to identify and eliminate spam or junk mail. 

Speakers: Audio-output devices connected to a sound 
card in the system unit. The sound card is used to capture 
as well as play back recorded sound. 

Specialized application: Programs that are narrowly 
focused on specific disciplines and occupations. Some of 

the best known are multimedia, Web authoring, graphics, 

virtual reality, and artificial intelligence. 

Specialized search engine: Search engine that focuses 

on subject-specific Web sites. 

Specialized suite: Programs that focus on specialized 
applications such as graphics suites or financial planning 
suites. 

Speech recognition: The ability to accept voice input to 

select menu options, and to dictate text. 

Spelling checker: Program used with a word processor 
to check the spelling of typed text against an electronic 
dictionary. 

Spider: Special programs that continually look for new 

information and update the search servers’ databases. 

Spike: 

Spotlight: An advanced search tool on the Mac OS X op- 

erating system for locating files, e-mail messages, and more. 

See Voltage surge. 

Spreadsheet: Computer-produced spreadsheet based on 

the traditional accounting worksheet that has rows and 

columns used to present and analyze data. 

Spy removal programs: Programs such as Spybot and 

Spysweeper, designed to detect Web bugs and monitor 

software. 

Spyware: Wide range of programs designed to secretly 

record and report an individual's activities on the Internet. 

Stand-alone operating system: Also called desktop 

operating systems; a type of operating system that con- 
trols a single desktop or notebook computer. 

484 Glossary 

Star network: Network of computers or peripheral 

devices linked to a central computer through which all 
communications pass. Control is maintained by polling. 
The configuration of the computers looks like a star sur- 
rounding and connected to the central computer in the 
middle. 

Stock photograph: Photographs on a variety of subject 

material from professional models to natural landscapes. 

Storage area network (SAN): An architecture that 

links remote computer storage devices such as enterprise 

storage systems to computers so that the devices are 

available as locally attached drives. 

Storage device: Hardware that reads data and programs 
from storage media. Most also write to storage media. 

Story board: Design tool for planning the overall logic, 
flow, and structure of a multimedia presentation. 

Strategic model: A decision model that assists top man- 

agers in long-range planning, such as stating company ob- 
jectives or planning plant locations. 

Strategy: A way of coordinating the sharing of infor- 
mation and resources. The most common network 

strategies are terminal, peer-to-peer, and client/server 
networks. 

Structured program: Program that uses logic struc- 
tures according to the program design and the language 

in which you have chosen to write the program. Each lan- 

guage follows techniques like pseudocode, flowcharts, 
and logic structures. 

Structured programming techniques: Techniques 
consisting of top-down program design, pseudocode, 
flowcharts, and logic structures. 

Structured query language (SQL): A program control 

language used to create sophisticated database applica- 
tions for requesting information from a database. 

Styles: A feature found in most word processors that 
quickly applies predefined formats. 

Stylus: Penlike device used with tablet PCs and PDAs 
that uses pressure to draw images on a screen. A stylus in- 

teracts with the computer through handwriting recogni- 
tion software. 

Subject: Located in the header of an e-mail message; 

a one-line description used to present the topic of the 
message. 

Supercomputer: Fastest calculating device ever in- 

vented, processing billions of program instructions per 

second. Used by very large organizations like NASA. 

Supervisor: Manager responsible for managing and 
monitoring workers. Supervisors have responsibility for 

operational matters. 

Surf: Move from one Web site to another. 

Surge protector: Device separating the computer from 

the power source of the wall outlet. When a voltage surge 

occurs, a circuit breaker is activated, protecting the com- 
puter system. 

Switch: The center or central node for other nodes. This 
device coordinates the flow of data by sending messages 
directly between sender and receiver nodes. 



Syntax error: Violation of the rules of a language in 
which the computer program is written. For example, 
leaving out a semicolon would stop the entire program 
from working because it is not the exact form the com- 
puter expects for that language. 

System: Collection of activities and elements designed 
to accomplish a goal. 

System board: Flat board that usually contains the CPU 
and memory chips connecting all system components to 
one another. 

System bus: There are two categories of buses. One is 
the system bus that connects the CPU to the system 
board. The other is the expansion bus that connects the 
CPU to slots on the system board. 

System chassis: See System unit. 

System flowchart: A flowchart that shows the flow of 
input data to processing and finally to output, or distribu- 
tion of information. 

System software: “Background” software that enables 
the application software to interact with the computer. 
System software consists of the operating system, utili- 

ties, device drivers, and language translators. It works 
with application software to handle the majority of tech- 
nical details. 

System unit: Part of a microcomputer that contains the 
CPU. Also known as the system cabinet or chassis, it is 
the container that houses most of the electronic compo- 
nents that make up the computer system. 

Systems analysis: This second phase of the systems life 
cycle determines the requirements for a new system. Data 
is collected about the present system, analyzed, and new 
requirements are determined. 

Systems analysis and design: Six phases of problem- 
solving procedures for examining information systems 
and improving them. 

Systems analysis report: Report prepared for higher 
management describing the current information system, 
the requirements for a new system, and a possible devel- 
opment schedule. 

Systems analyst: Plans and designs information systems. 

Systems audit: A systems audit compares the perfor- 
mance of a new system to the original design specifica- 
tions to determine if the new procedures are actually 
improving productivity. 

Systems design: Phase three of the systems life cycle, 
consisting of designing alternative systems, selecting the 
best system, and writing a systems design report. 

Systems design report: Report prepared for higher 
management describing alternative designs, presenting 
cost versus benefits, and outlining the effects of alterna- 

tive designs on the organization. 

Systems development: Phase four of the systems life 
cycle, consisting of developing software, acquiring hard- 
ware, and testing the new system. 

Systems implementation: Phase five of the systems life 
cycle is converting the old system to the new one and train- 
ing people to use the new system. Also known as conversion. 

Glossary 

Systems life cycle: The six phases of systems analysis 
and design are called the systems life cycle. The phases 
are preliminary investigation, systems analysis, systems 

design, systems development, systems implementation, 
and systems maintenance. 

Systems maintenance: Phase six of the systems life cy- 
cle consisting of a systems audit and periodic evaluation. 

T 

T1, T3(DS3) lines: High-speed lines that support all 
digital communications, provide very high capacity, and 
are very expensive. 

Tab: Used to divide the ribbon into major activity areas, 
with each tab being organized into groups that contain re- 
lated items. 

Table (in database): The list of records in a database. 

Tables make up the basic structure of a database. Their 
columns display field data and their rows display records. 
See Field and Record. 

Tablet PC: A type of notebook computer that accepts 
handwritten data, using a stylus or pen, that is converted 

to standard text and can be processed by a word proces- 
sor program. 

Tablet PC system unit: Similar to notebook system 
units. Two basic categories are convertible and slate. 
A stylus or pen is used to input data. 

Tactical model: A decision model that assists middle- 
level managers to control the work of the organization, 
such as financial planning and sales promotion 
planning. 

Tape cartridges: See Magnetic tape streamer. 

Tape library: Device that provides automatic access to 
data archived on a large collection or library of tapes. 

Task-oriented language: Programming language that is 
nonprocedural and focuses on specifying what the pro- 
gram is to accomplish. Also known as 4GLs or very high- 

level languages. 

Technical feasibility: Making sure hardware, software, 
and training will be available to facilitate the design of a 
new system. 

Technical writer: Prepares instruction manuals, techni- 

cal reports, and other scientific or technical documents. 

Technostress: Tension that arises when humans must 

unnaturally adapt to computers. 

Telephone line: A transmission medium for both voice 

and data. 

Telephone modem: Used to connect a computer 
directly to a telephone line. 

Telephony: Communication that uses the Internet 
rather than traditional communication lines to connect 
two or more people via telephone. 

Terminal server network: Network system in which 
processing power is centralized in one large computer, 

usually a mainframe. The nodes connected to this host 
computer are terminals, with little or no processing capa- 
bilities, or they are microcomputers running special soft- 
ware allowing them to act as terminals. 
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Text entry: Ina worksheet or spreadsheet, a text entry is 

typically used to identify or label information entered into 
a cell as opposed to numbers and formulas. Also known 

as labels. 

Thermal printer: Printer that uses heat elements to 

produce images on heat-sensitive paper. 

Thesaurus: A word processor feature that provides syn- 
onyms, antonyms, and related words for a selected word 
or phrase. 

Thin film transistor (TFT) monitor: Type of flat-panel 

monitor activating each pixel independently. 

Third-generation language (3GL): See Procedural 

language. 

Toggle key: These keys turn a feature on or off like the 
CAPS LOCK key. 
Toolbar: Bar located typically below the menu bar con- 
taining icons or graphical representations for commonly 

used commands. 

Top-down analysis method: Method used to identify 
top-level components of a system, then break these com- 
ponents down into smaller parts for analysis. 

Top-down program design: Used to identify the pro- 
gram’s processing steps, called program modules. The 
program must pass in sequence from one module to the 
next until the computer has processed all modules. 

Top-level domain (TLD): Last part of an Internet ad- 
dress; identifies the geographical description or organiza- 
tional identification. For example, using www.aol.com, 
the .com is the top-level domain code and indicates it is 
a commercial site. Also see Domain name. 

Top management: Top-level managers are concerned 
with long-range (strategic) planning. They supervise mid- 
dle management. 

Topology: The configuration of a network. The four 
principal network topologies are star, bus, ring, and 
hierarchical. 

Touch pad: Used to control the pointer by moving and 
tapping your finger on the surface of a pad. 

Touch screen: Monitor screen allowing actions or com- 
mands to be entered by the touch of a finger. 

Track: Closed, concentric ring on a disk on which data is 
recorded. Each track is divided into sections called sectors. 

Trackball: Device used to control the pointer by rotat- 
ing a ball with your thumb. Also called a roller ball. 

Traditional cookies: Intended to provide customized 
service. A program recording information on Web site 

visitors within a specific site. When you leave the site, the 
cookie becomes dormant and is reactivated when you 
revisit the site. 

Traditional floppy disk: A two-sided, high-density, 
3'/2-inch disk with a capacity of 1.44 megabytes. Also see 
Floppy disk. 

Traditional keyboard: Full-sized, rigid, rectangular key- 
board that includes function, navigational, and numeric keys. 

Transaction processing system (TPS): System that 
records day-to-day transactions, such as customer orders, 
bills, inventory levels, and production output. The TPS 
tracks operations and creates databases. 
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Transfer rate: Or transfer speed, is the speed at which 
modems transmit data, typically measured in bits per 
second (bps). 

Transition: Used to animate how a presentation moves 

from one slide to the next. 

Transmission control protocol/Internet protocol 
(TCP/IP): TCP/IP is the standard protocol for the Internet. 

The essential features of this protocol involve (1) identifying 

sending and receiving devices and (2) reformatting informa- 
tion for transmission across the Internet. 

Tree network: Also known as a hierarchical network. 

A topology in which each device is connected to a central 
node, either directly or through one or more other devices. 
The central node is then connected to two or more subordi- 

nate nodes that in turn are connected to other subordinate 

nodes, and so forth, forming a treelike structure. 

Trojan horse: Program that is not a virus but is a car- 
rier of virus(es). The most common Trojan horses appear 
as free computer games, screen savers, or antivirus pro- 
grams. Once downloaded they locate and disable existing 
virus protection and then deposit the virus. 

Troubleshooting program: A utility program that rec- 
ognizes and corrects computer-related problems before 
they become serious. Also called diagnostic programs. 

Twisted pair: Cable consisting of pairs of copper wire 
that are twisted together. 

TV tuner card: Contains TV tuner card and video con- 

verter changing the TV signal into one that can be dis- 
played on your monitor. Also known as video recorder 
cards and video capture cards. 

U 
Unicode: A 16-bit code designed to support interna- 
tional languages, like Chinese and Japanese. 

Uniform resource locator (URL): For browsers to con- 

nect you to resources on the Web, the location or address 

of the resources must be specified. These addresses are 
called URLs. 

Uninstall program: A utility program that safely and 
completely removes unwanted programs and related files. 

Universal instant messenger: An instant messaging 

service that communicates with any other messaging 
service programs. 

Universal Product Code (UPC): A barcode system that 

identifies the product to the computer, which has a de- 

scription and the latest price for the product. 

Universal serial bus (USB): Combines with a PCI bus 

on the system board to support several external devices 
without inserting cards for each device. USB buses are 
used to support high-speed scanners, printers, and video- 
capturing devices. 

Universal serial bus (USB) port: Expected to 
replace serial and parallel ports. They are faster, and 
one USB port can be used to connect several devices to 
the system unit. 

UNIX: An operating system originally developed for 
minicomputers. It is now important because it can run on 

many of the more powerful microcomputers. 



Uploading: Process of transferring information 
from the computer the user is operating to a remote 
computer. 

USB drive: The size of a key chain, these hard 

drives connect to a computer’s USB port enabling a 
transfer of files; has a capacity of up to 64GB. 

User: 

User interface: Means by which users interact with 
application programs and hardware. A window is dis- 
played with information for the user to enter or choose, 
and that is how users communicate with the program. 

Utility: Performs specific tasks related to managing 
computer resources or files. Norton Utility for virus con- 
trol and system maintenance is a good example of a util- 
ity. Also known as service programs. 

Utility suite: A program that combines several utilities 
in one package to improve system performance. McAfee 
Office and Norton SystemWorks are examples. 

Any individual who uses a computer. See End user. 

V 
Vector: Another common type of graphic file. A vector 
file contains all the shapes and colors, along with starting 
and ending points, necessary to recreate the image. 

Vector illustration: See Vector image. 

Vector image: Graphics file made up of a collection 
of objects such as lines, rectangles, and ovals. Vector 
images are more flexible than bitmaps because they 
are defined by mathematical equations so they can be 
stretched and resized. Illustration programs create and 
manipulate vector graphics. Also known as vector 
illustrations. 

Very high-level languages: Task-oriented languages 
that require little special training on the part of the user. 

Video editing software: Allows you to reorganize, add 
effects, and more to your video footage. 

Videoconferencing system: Computer system that al- 
lows people located at various geographic locations to 
have in-person meetings. 

Virtual environment: See Virtual reality. 

Virtual memory: Feature of an operating system that 
increases the amount of memory available to run pro- 
grams. With large programs, parts are stored on a sec- 
ondary device like your hard disk. Then each part is read 
in RAM only when needed. 

Virtual reality: Interactive sensory equipment (head- 
gear and gloves) allowing users to experience alternative 
realities generated in 3-D by a computer, thus imitating 
the physical world. 

Virtual reality modeling language (VRML): 
create real-time animated 3-D scenes. 

Virtual reality wall: An immersive experience whereby 
you are viewing simulations on a virtual reality wall in 
stereoscopic vision. 

Virus: Hidden instructions that migrate through net- 

works and operating systems and become embedded in 
different programs. They may be designed to destroy data 
or simply to display messages. 

Used to 
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Voice over IP (VoIP): Transmission of telephone calls 

over networks. See also Telephony. 

Voice recognition system: Using a microphone, sound 

card, and speciality software, the user can operate a com- 
puter and create documents using voice commands. 

Voiceband: Bandwidth of a standard telephone line. 
Also known as low bandwidth. 

Voltage surge (spike): Excess of electricity that may 
destroy chips or other electronic computer components. 

VR: See Virtual reality. 

W 
WAN: See Wide area network. 

Wand reader: Special-purpose handheld device used to 
read OCR characters. 

Warm boot: Restarting your computer while the com- 
puter is already on and the power is not turned off. 

Web: Introduced in 1992 and prior to the Web, the In- 
ternet was all text. The Web made it possible to provide a 
multimedia interface that includes graphics, animations, 
sound, and video. 

Web auction: Similar to traditional auctions except that 
all transactions occur over the Web; buyers and sellers 
seldom meet face-to-face. 

Web authoring: Creating a Web site. 

Web authoring program: Word processing program 

for generating Web pages. Also called HTML editor or 
Web page editor. Widely used Web authoring programs 
include Macromedia Dreamweaver and Microsoft 
FrontPage. 

Web-based applications: By using the Web to connect 
with an application service provider (asp), you can copy 
an application program to your computer system’s mem- 
ory and then run the application. 

Web-based service: Web site that provides free access 
to programs that run within a browser window; for 
example, Google Apps. 

Web bug: Program hidden in the HTML code for a Web 
page or e-mail message as a graphical image. Web bugs 
can migrate whenever a user visits a Web site containing 
a Web bug or opens infected e-mail. They collect informa- 
tion on the users and report back to a predefined server. 

Web log: A type of personal Web site where articles are 

regularly posted. 

Web page: Browsers interpret HTML documents to 

display Web pages. 

Web page editor: See Web authoring program. 

Web utilities: Specialized utility programs making the 
Internet and the Web easier and safer. Some examples are 

plug-ins that operate as part of a browser and filters that 
block access and monitor use of selected Web sites. 

WebCam: Specialized digital video camera for captur- 
ing images and broadcasting to the Internet. 

Webmaster: Develops and maintains Web sites and Web 

resources. 
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What-if analysis: Spreadsheet feature in which chang- 
ing one or more numbers results in the automatic recal- 
culation of all related formulas. 

Wheel button: Some mice have a wheel button that can 

be rotated to scroll through information displayed on the 
monitor. 

Wide area network (WAN): Countrywide and world- 

wide networks that use microwave relays and satellites to 
reach users over long distances. 

Wi-Fi (wireless fidelity): Wireless standard also known 

as 802.11, used to connect computers to each other and to 

the Internet. 

Wiki: A Web site that allows people to fill in missing 
information or correct inaccuracies on it by directly 
editing the pages. 

Window: A rectangular area containing a document or 

message. 

Windows: An operating environment extending the 

capability of DOS. 

Windows Update: A utility provided in the Windows 
platform that allows you to update the device drivers on 
your computer. 

Windows Vista: The most recent version of Microsoft's 
Windows operating system, previously code-named 
“Longhorn.” 

Windows XP: The previous version of Microsoft's 
Windows operating system featuring a user interface 

called Luna. 

Wireless access point: Or base station. The receiver in- 

terprets incoming radio frequencies from a wireless LAN 
and routes communications to the appropriate devices, 
which could be separate computers, a shared printer, or a 
modem. 

Wireless keyboard: Transmits input to the system 
through the air, providing greater flexibility and 
convenience. 

Wireless LAN (WLAN): Uses radio frequencies to con- 
nect computers and other devices. All communications pass 
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through the network's centrally located wireless receiver or 
base station and are routed to the appropriate devices. 

Wireless modem: Modem that connects to the serial 
port but does not connect to telephone lines. It receives 
through the air. 

Wireless mouse: See Cordless mouse. 

Wireless revolution: A revolution that is expected to 
dramatically affect the way we communicate and use 
computer technology. 

Wireless service provider: Provides Internet connec- 

tions for computers with wireless modems and a wide 
array of wireless devices. They do not use telephone 
lines. 

Wireless wide area network (WWAN): 

modem. 

Word: The number of bits (such as 16, 32, or 64) that 

can be accessed at one time by the CPU. 

Word processor: The computer and the program allow 
you to create, edit, save, and print documents composed 
of text. 

See Wireless 

Word wrap: Feature of word processing that automati- 
cally moves the cursor from the end of one line to the 
beginning of the next. 

Workbook file: Contains one or more related work- 

sheets or spreadsheets. See Spreadsheet. 

Worksheet: Also known as a spreadsheet, or sheet; a 
rectangular grid of rows and columns used in programs 
like Excel. 

Worksheet file: Created by electronic spreadsheets to 
analyze things like budgets and to predict sales. 

Worm: Virus that doesn’t attach itself to programs and 
databases but fills a computer system with self-replicating 
information, clogging the system so that its operations 
are slowed or stopped. 

WYSIWYG (what you see is what you get) editors: 
Web authoring programs that build a page without re- 
quiring direct interaction with the HTML code and then 
preview the page described by the HTML code. 
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SimNet for Office 2007 
Online training and assessment 

Teach Me, Show Me, Let Me Try! 

INCLUDES: 

Microsoft® Office Suite 

Microsoft® Outlook 

Windows XP 

Windows Vista 

Internet Explorer 7 
Computer Concepts 

Since 1999, instructors have been using SimNet to 
measure student outcomes in a virtual Microsoft® 
Office 2007 environment. Now completely online, 

with nothing to install, students can practice and 
study their skills at home or in the school lab. 

IT’S EASY! 

SimNet is an EASY & INTUITIVE, true turn- 
key design. Instructors can quickly and efficiently 
assign content around the needs of your course, 
edit throughout the semester, and copy to multiple 
sections and instructors! SimNet is scannable so 
students can quickly scan the tasks in a lesson to 
identify the skills they know and the ones they 
don't... saving them time! 

M 

ill 
Graw Higher Education 

STUDENTS LEARN BEYOND THE BOOK! 

SimNet offers a complete computer-based learning 
side that presents each skill or topic in several 
different modes: 

¢ Teach Me: Combines instructional text, 

graphics, and interactivity to 
present each skill. 

¢ Show Me: Uses animation with audio 
narration to show how the skill 
is implemented. 

¢ Let Me Try: Allows students to apply and 
practice what they have learned 
on their own to master the 
learning objective. 

STUDENTS LEARN BEYOND THE COURSE! 

SimNet allows students to perform their best in the 
course and SimNet also allows students to continue 
learning Office skills for future classes and beyond 
through its self-study material! Need to learn an 
advanced topic or a refresher on a certain skill? 
Use SimSearch to search or pull up specific content 

when you need it. 

IT’S A COMPLETE COURSE 
MANAGEMENT SYSTEM! 

The course management tools allow instructors to: 
¢ Monitor student usage 
e Evaluate your students 
¢ Communicate through the Student Message 
Center 

¢ Minimize preparation time through SimPaths 

e Perform automated grading 
¢ Generate reports to measure student outcomes 
e Export grades to WebCT & Blackboard 
¢ Implement a Defensible Gradebook 

For more information, contact your McGraw-Hill sales 
representative or visit the SimNet Online Web site, 

www.mbhe.com/simnet2007 
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Your definitive guide to computing concepts! 

Motivate your students and reveal the. relevancy of technology... 

@ computing2010 - Windows Internet Explorer Computing Essentials 2010 provides you 
with a complete learning package focusing 
on the most important and essential 
concepts of information technology. 
Students are given a streamlined, concise, 
attractive approach to the fundamental 
issues surrounding the world of computing. 
It has a balanced approach between theory 
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and applied learning, while highlighting the 
relevance of these important topics. All of 
the items featured with this text—including 
the end-of-chapter materials and the text 
Web sites—work together to help you truly 
understand the basics of computer concepts. 

About This Site 

2010 s the companion 

Web site for the Comput t 

textbook This site contains 
animations of key concepts, videos 

relating to current information 

technology Issues, interactive study and 

review activities, and in-depth 

coverage of select topics, Icons are 

located in the margins throughout the 
book to alert students that expanded 

coverage of the material in the text can i 

| be found on this site - 

To begin, enter a keyword from the 

textbook into the blank above, or select 
O'Leary Companion Web Site | 
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Students can find a host of additional . - 
resources on the companion Web site to the text, including animations of key . 
concepts, videos relating to select Making IT Work for You applications, and in-depth 
coverage of select topics. Look for the Web icon throughout the text to indicate where 
additional related materials can be found on the Web site. 

can use this menu 

Online Learning Center (OLC) | 
www.mhhe.com/ce2010 | 
Following the text chapter-by-chapter, students can check their understanding of | 
chapter material by taking self-grading quizzes, prepare for class and exams with revie 
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