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 Visual Learning 

258

   Communications and Networks 

   Competencies Comppetencies

 After you have read this chapter, you should be able to: 

   1   Discuss connectivity, the wireless revolution, and communication systems.  

   2   Describe physical and wireless communications channels.  

   3   Discuss connection devices and services including dial-up, DSL, cable, 
 satellite, and cellular.  

   4   Describe data transmission factors, including bandwidth and protocols.  

   5   Discuss networks and key network terminology including network interface 
cards and network operating systems.  

   6   Describe different types of networks, including local, home, wireless, 
 personal, metropolitan, and wide area networks.  

   7   Describe network architectures, including topologies and strategies.  

   8   Discuss the organization issues related to Internet technologies and 
 network security.  

▲ Download the free 

Computing Essentials 

2013 app for videos, 

key term flashcards, 

quizzes, and the game, 

Over the Edge!

At one time, the wiring for computers was incredibly 

complicated with wires seemingly going everywhere. 

That was then and this is now. Do you know what is 

driving today’s mobile  computing? 

The iPhone, iPad, and other 

mobile computing devices use 

today’s communication and net-

work technologies. Specifically, 

it is the wireless revolution that is 

driving mobile computing.

This chapter discusses the 

wireless revolution, wireless 

connections including Wi-Fi, Bluetooth, and satellite 

connections. You’ll also learn about  hotspots, GPS, 

4G networks, and protocols or rules that control the 

Internet. Additionally, you’ll learn 

about home  wireless networks 

and about firewalls to protect 

the privacy and security of net-

works. To be competent and to 

be competitive in today’s profes-

sional workplace, you need to 

know and to understand these 

things.

Why should I read this chapter?

ole16821_ch09_258-291.indd   258 09/11/11   1:01 PM

259

 chapter 9 

ole16821_ch09_258-291.indd   259 09/11/11   1:01 PM

 Each chapter begins with a list 
of chapter competencies or ob-
jectives and provides a brief 
 introduction to what will be 
 covered in the chapter. Addition-
ally, the “Why Should I Read 
This?” feature provides relevance 
through a brief discussion of the 
content’s historical context. 

  VISUAL CHAPTER OPENERS 

        VISUAL SUMMARY 

  STORAGE 

     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 infor-
mation 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 storage 
include

    •  Media —actual physical material that retains 
data and programs.  

   •  Capacity —how much a particular storage 
medium can hold.  

   •  Storage devices —hardware that reads and 
writes to storage media.  

   •  Access speed —time required to retrieve data 
from a secondary storage device.     

  HARD DISKS 

      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—concentric rings without visible 
grooves.  

   • Sectors—wedge-shaped sections.  

 • Cylinders—run through each track of a stack of 
platters.
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 external 
hard disks. 

  Internal Hard Disk 
  Internal hard disks  are located within the system 
unit. Used to store programs and data files.  

  External Hard Drives 
 Unlike internal hard disks,  external hard drives  
are removable. External drives use the same basic 
technology as internal disks. 

 Secondary Storage 
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  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 performance by antici-
pating data needs and reducing time to access 
data from secondary storage.  

   •   RAID (redundant array of inexpensive disks)   —
several inexpensive hard-disk drives are con-
nected together; improves performance by 
providing expanded storage, fast access, and 
high reliability.  

   • File compression  and  decompression —files 
compressed before storing and then decom-
pressed before being used again; improves per-
formance through efficient storage.     

    OPTICAL DISCS 

Optical discs  use laser technology. 1s and 0s 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 1 GB. Three types are  CD-ROM (compact 
disc–read-only memory), CD-R  ( CD-recordable;
CD-R drives are also known as CD burners), and 
CD-RW (compact disc rewritable, erasable opti-
cal 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 rewritable 
(DVD  +  RW, DVD  −  RW, DVD − RAM).   

  Blu-ray Disc 
Hi-def (high-definition)  Blu-ray Discs are the next 
standard optical disc.  Blu-ray Discs (BDs)  have a 
capacity of 25 GB to 128 GB. Same size as other opti-
cal media, but much greater capacity and requires 
special drives. Three basic types: read only, write 
once, and rewritable.  

        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 storage media: hard 
disk, optical disc, and solid-state storage.  
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    Visual summaries appear at the 
end of every chapter and sum-
marize major concepts cov-
ered throughout the chapter. 
Like the chapter openers, these 
summaries use graphics to re-
inforce key concepts in an en-
gaging and meaningful way.  

    VISUAL SUMMARIES 
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CLOUD STORAGE
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 alter-

native is to use a cloud storage service. Using a cloud storage 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 sendspace file-sharing service:

1 • Visit http://www.sendspace.com

• Click the Browse button to locate the file to share.

• Optionally, enter the recipient’s e-mail and your e-mail to automatically receive a message with your custom address.

• Click the Upload button to upload your selected file.

• After the file has finished uploading, you will be given a custom address for it.

Making IT work for you

Delete File Link

Custom address
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     Special-interest topics are presented in the 
Making IT Work for You section found within 
nearly every chapter. These topics include using 
Job Searches, Google Docs, Virus Protection, 
Internet Security, and Cloud Storage.   

 MAKING IT WORK FOR YOU 

 Hands-On 
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CONCEPT CHECK

What are search services, spiders, and search engines?

What is the difference between a search engine and a Web directory?

Compare metasearch and specialized search engines.

What are the four considerations for evaluating Web site content?
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    Located at points throughout each 
chapter, the Concept Check cues you 
to note which topics have been cov-
ered and to self-test your understand-
ing of the material already discussed.  

   Reinforcing Key Concepts 

  KEY TERMS 
   address (36, 38)  
  Advanced Research 

Project Agency Network 
(ARPANET) (32)  

  AJAX (37)  
  applets (37)  
  attachment (38)  
  auction house site (50)  
  BitTorrent (55)  
  blog (42)  
  browser (35)  
  business-to-business 

(B2B) (50)  
  business-to-consumer 

(B2C) (49)  
  cable (35)  
  carder (51)  
  Center for European 

Nuclear 
Research (CERN) (32)  

client-based e-mail 
account (38)

cloud computing (52)
  consumer-to-consumer 

(C2C) (50)  
      digital cash (51)  
  domain name (36)  
  downloading (55)  
  DSL (35)  
  e-commerce (49)  
  e-learning (33)  
  electronic commerce (49)  
  electronic mail (38)  
  e-mail (38)  
e-mail client (38)
Facebook (40)
Facebook groups (41)
Facebook Pages (40)
Facebook Profile (40)
  file transfer protocol 

(FTP) (55)  

  filter (54)  
  friend (39)  
  header (38)  
  hit (46)  
  hyperlink (36)  
  Hypertext Markup 

Language 
(HTML) (36)  

  instant messaging 
(IM) (39)  

  Internet (32)  
  Internet security 

suite (56)  
  Internet service provider 

(ISP) (35)  
  Java (37)  
  JavaScript (37)  
  link (36)  
LinkedIn (41)
  location (36)  
  message (39)  
  metasearch 

engine (47)  
  microblog (42)  
  mobile browser (37)  
MySpace   (40)  
  online (32)  
  online banking (50)  
  online shopping (50)  
  online stock 

trading (50)  
  person-to-person auction 

site (50)  
  plug-in (54)  
podcast (42)
  protocol (36)  
  search engine (46)  
  search service (46)  
  secure file transfer 

protocol (SFTP) (55)  
  signature (39)  

  social networking (40)  
  spam (39)  
  spam blocker (39)  
spam filter (39)
  specialized search 

engine (47)  
  spider (46)  
streaming (42)
  subject (38)  
subject directory (46)
  surf (35)  
  top-level domain 

(TLD) (36)  
  Twitter (42)  
  uniform resource 

locator (URL) (36)  
  universal instant 

messenger (40)  
  uploading (55)  
virus (39)
  Web (32)  
  Web 1.0 (32)  
  Web 2.0 (32)  
  Web 3.0 (32)  
  Web auction (50)  
  Web-based e-mail 

account (38)      
  Web-based file 

transfer 
services (55)      

Webcasts (42)
Web directory (46)
  Web log (42)  
Webmail (38)
Webmail client (38)
  Webmaster (57)  
  Web page (36)  
  Web utility (54)  
  wiki (43)  
Wikipedia (43)
  wireless modem (35)    

To test your knowledge of these key terms with animated flash cards, visit our Web 
site at www.computing2013.com and enter the keyword terms2.
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    Throughout the text, the most important terms 
are presented in bold and are defi ned within 
the text. You will also fi nd a list of key terms 
at the end of each chapter and in the glossary at 
the end of the book.  

   KEY TERMS 

  CONCEPT CHECKS 

  MULTIPLE CHOICE 
 Circle the correct answer.

    1. The network that connects computers all over the world.

a. CERN c. LAN
b. Internet d. Web 

 2. The rules for exchanging data between computers.

a. DSL c. Web
b. protocols d. WWW

 3. Client-based e-mail accounts require this special program to be installed on 
your computer.

a. e-mail client c. Java
b. hyperlink d. utility

 4. Communities of individuals who share a common interest typically create 
Facebook:

a. clients c. pages
b. groups d. profiles

 5. E-mail that does not require an e-mail program installed on a user’s computer is 
known as:

a. a blog c. Webmail
b. a podcast d. a utility

 6. A very well known microblog.

a. LinkedIn c. Twitter
b. MySpace d. Wikipedia

 7. These programs continually look for new information and update search 
 services’ database programs.

a. filters c. spiders
b. IM d. wikis

 8. A type of search engine that submits requests to other search engines, organizes 
their responses, eliminates duplicate responses, orders hits, and then provides 
an edited list.

a. directory search c. metasearch engine
b. ISP d. specialized search engine

 9. This is the Internet’s equivalent to traditional cash.

a. digital cash c. icash
b. e-commerce  d. Internet dollars

 10. Using file transfer utility software, you can copy files to your computer from 
specially configured servers on the Internet. This is called:

a. downloading c. blogging
b. filtering d. uploading    

 For an interactive multiple-choice practice test, visit our Web site at 
 www.computing2013.com  and enter the keyword    multiple2.     
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    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 pre-
sented in the chapter, Multiple Choice questions to help 
test your understanding of information presented in the 
chapter, Matching exercises to test your recall of terminol-
ogy presented in the chapter, and Open-Ended questions 
or statements to help review your understanding of the key 
concepts presented in the chapter.  

 CHAPTER REVIEW 
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 The Future of Information Technology 

  A LOOK TO THE FUTURE 

  Your Entire Life Recorded on a Single Disk 

Imagine if you could store every conversation you ever had 

on a single disk. What if you could capture your entire life on 

video stored on just a few 

discs? What if you could hold 

in your pocket the contents 

of the Library of Congress? 

 Innovations in secondary stor-

age capacity using molecular 

storage promise all of this and 

more.

Currently, information is 

stored on magnetic or  optical 

discs. In the future, the elec-

tron state of atoms in a mol-

ecule will hold  information 

at a much greater density. 

Currently, experiments have 

yielded densities of 200 giga-

bytes per square inch. If suc-

cessfully brought to market, 

such a product would yield two 

terabytes on one disk, enough 

to hold every conversation 

a person has throughout his 

or her entire lifetime. Experi-

ments with three-dimensional 

storing (where information is 

stored in height as well as area) 

and optical holography (where 

information is stored by light photons on specially treated crystals) 

promise to yield even greater storage in smaller packages.

The capability to store vast amounts of data offers a future 

both tantalizing and problematic. Although having a video of 

your life would be a wonderful memory tool, how could you 

sort and use so much information? Imagine having to search 

through hours of video just to 

verify the time of a lunch date 

or to remember where you 

parked your car. Fortunately, 

 computer  scientists are de-

veloping computer programs 

that can rapidly sort through 

and understand audio and 

visual material. Great strides 

have been made in creating 

programs that can scan pho-

tos and videos searching for a 

particular person’s face. This 

technology is currently being 

used in airports to identify 

suspected terrorists. In the 

future, you may use this tech-

nology to search for photos 

of a loved one or video of the 

family vacation.

Is there a downside to 

recording every event in a 

person’s life? Could your per-

sonal video log be used to 

incriminate you in a court of 

law? Could someone else’s 

video log be an invasion of 

your right to privacy? The technology will soon be here. Are you 

ready for it? Would you use it to record your every move?
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    Each chapter concludes with a brief discussion 
of a recent technological advancement related 
to the chapter material, reinforcing the impor-
tance of staying informed.  

  A LOOK TO THE FUTURE    

   •    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 
library of tapes.  

   •    Organizational cloud storage   —high-speed Internet connection to a 
dedicated remote organizational cloud storage server.    

   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 
 enterprise storage systems, to computers such that the devices are as available 
as locally 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 computers 
to mass storage devices. Special file systems prevent simultaneous users from 
interfering with each other. SANs provide the ability to house data in remote 
locations and still allow efficient and secure access. 

     Careers in IT 
     Software engineers    analyze users’ needs and create application 
software. Software engineers typically have experience in pro-
gramming but focus on the design and development of programs 
using the principles of mathematics and engineering.  

 A bachelor’s or an advanced specialized associate’s degree 
in computer science or information systems and an extensive 
knowledge of computers and technology are required by most 
employers. Internships 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 appli-
cations may have an advantage over other applicants. 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. Advancement opportunities are 
usually tied to experience. Experienced software engineers may 
be promoted to project manager or have opportunities in sys-
tems design. To learn about other careers in information technol-
ogy, visit us at  www.computing2013.com  and enter the keyword 
   careers.    

CONCEPT CHECK

Define mass storage and list five mass storage devices.

What is an enterprise storage system?

What is a storage area network system?

Now that you’ve learned about secondary storage, 
let me tell you a little bit about my career as a 
software engineer.
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    Some of the fastest-growing career op-
portunities are in information technol-
ogy. Each chapter highlights one of the 
most promising careers in IT by present-
ing job titles, responsibilities, educational 
requirements, and salary ranges. Among 
the careers covered are Webmaster, soft-
ware engineer, and database administra-
tor. You will learn how the material you 
are studying relates directly to a potential 
career path.  

  CAREERS IN IT 
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        EXPLORATIONS 
 The following questions are designed to add depth and detail to your understand-
ing of specific topics presented within this chapter. The questions direct you to 
sources other than the textbook to obtain this knowledge. 

    YOUR CAREER 

 Have you thought about what your career 

might be? Perhaps it is in marketing, edu-

cation, 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 con-

duct 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 cho-

sen career?  

    RÉSUMÉ ADVICE 

 There are several excellent resources 

available online to help you write a 

winning résumé. Conduct a Web 

search using the keywords “resume 

help” to learn more. Review at least 

five sites and then compose a sam-

ple résumé for yourself, applying the 

information from the sites. 

1

2
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    In each chapter, Explorations 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.computing2013.com , such as 
How Instant Messaging Works, How Streaming Media 
Works, and How Virus Protection Works. Other ques-
tions in Expanding Your Knowledge typically require 
Web research into carefully selected topics.  

   EXPLORATIONS 

ETHICS 
The following questions are designed to explore ethical issues related to technology 
and to develop the ability to think critically and communicate effectively. Respond 
to the questions by either creating a one-page paper or preparing for an in-depth 
classroom discussion.

  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. Review the Ethics box on page 238 and then respond to the follow-

ing: (a) Is it fair to 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 purchased that 

CD? (c) Why is using the Internet to make and distribute copies of music receiving so much attention?    

1
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    In each chapter, Ethics presents questions designed to 
explore ethical issues related to technology and to help 
you develop the ability to think critically and commu-
nicate effectively. Typically, the questions relate directly 
to the Ethics boxes within each chapter. Topics include 
free speech online, acquiring software, and digital pho-
to manipulation.   

  ETHICS 

ENVIRONMENT
The following questions is designed to explore environmental issues related to 
technology and to develop the ability to think critically and communicate effec-
tively. Respond to the questions by either creating a one-page paper or preparing 
for an in-depth classroom discussion.

 SOLID-STATE STORAGE 

Did you know that hard-disk storage requires more energy than solid-state storage? Unlike solid-

state storage, which has no moving parts, hard disks have to be rotating in order to save or to retrieve 

data. Review the Environment box on page 241 and then respond to the following: (a) Why do you 

suppose that less energy is required for solid-state drives? (b) Why are not all hard drives being 

replaced? (c) Do you think hard drives will become obsolete in the near future? Why or why not. 

(d) Would you be willing to pay more for a solid-state hard drive? If so, how much? If not, why not?

1
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    In each chapter, Environment presents questions de-
signed to explore environmental issues related to tech-
nology and to help you develop the ability to think 
critically and communicate effectively. Typically, the 
questions relate directly to the Environmental boxes 
within each chapter. Topics include spam, Green pcs, 
and environmental robots.   

 ENVIRONMENT 

Making IT work for you

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 programs and play them. For example, to find television shows 

using Apple iTunes:

 1 • Visit www.apple.com 

and follow the on-screen 

instructions to download 

and install the iTunes 

software.

 2 • Start the iTunes application.

• Select iTunes Store and 

browse to find movies or 

television shows you want 

to download.

Purchased movies and shows are 

automatically downloaded and listed 

in the Movies and TV Shows catego-

ries of the library. To watch a down-

loaded video:

 3 • Select Movies or TV Shows 

from the Library.

• Double-click the video you want to watch.

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. For example, you could transfer video to an iPod using iTunes software by following the steps below:

 1 • Connect your iPod to your computer. iTunes starts automatically.

• Select your iPod from the Devices list.

  • Select the TV Shows tab and select which programs you would like to transfer to your iPod.

• Click the Sync button to transfer your videos.

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.computing2013.com and enter the 

keyword miw.

iTunes Store
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    In each chapter, Making IT Work for You presents ques-
tions designed to help you gain a better understanding 
of how technology is being used today. The fi rst ques-
tion is related directly to the chapter’s Making IT Work 
for You topics. Other questions focus on interesting ap-
plications of technology that relate directly to you.   

  MAKING IT WORK FOR YOU 

xxiii

     Unique End-of-Chapter Materials 
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