Evaluating Options for Home and Work

People use or
interact with

a variety of
computers or
mobile devices
every day.

"l use my laptop at home and school and an all-in-one at work. | send messages
and access the Internet on my smartphone, take photos with my digital camera,
and read books on my e-book reader. What more do | need to know about
computers and mobile devices?”

While you may be familiar with some of the content in this chapter, do you know
how to ...

* Protect computers and devices from malware infections?

* Determine which mobile computer, desktop, or mobile device to purchase?
* Safely use an ATM?

* Rent a movie using a DVD kiosk?

* Help eliminate e-waste?

* Use a mobile device safely in a public area?

* Identify a DisplayPort or an [IDMI port?

* Pair Bluetooth devices?

* Connect your phone to a Wi-Fi network to save data charges?
® Protect your hardware from theft, vandalism, and failure?

® Prevent technology-related tendonicis or CTS?

e Tell if you arc addicted to technology?

* Manage power for your computers and mobile devices

In this chapter, you will discover how to perfarm these tasks along with much mare information essential to this course.
For additional content available that accompanies this chapter, visit the free resources and premium content. Refer to the
Preface and the Intro chapter for information about how to access these and other additional instructor-assigned support
materials.
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Peripheral Devices

A peripheral device s a
device you connect 1o
a computer or mobile
device to expand its
capabilities. Examples
include a keyboard,
mouse, microphone,
monitor, printer, scanner,
external hard drive,
webhcam, and speakers.

@®stw

The term PC sometimes
is used to describe a
computer that runs a
Windows operating
system.

o TN Computers and Mobile Devices

J Objectives

After completing this chapter, you will be able to:
Describe the characteristics and uses of laptops, tablets, desktops, and all-in-ones
Describe the characteristics and types of servers

Differentiate among PQS terminals, ATMs, and self-service kiosks

Describe cloud computing and identify its uses
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Describe the characteristics and uses of smartphones, digital cameras, portable and digital media players,
e-book readers, and wearable devices

6 Describe the characteristics of and ways to interact with game devices, including gamepads, joysticks
and wheels, dance pads, and motion-sensing controllers

Identify uses of embedded computers

8 Differentiate a port from a connector, identify various ports and connectors, and differentiate among
Bluetooth, Wi-Fi, and NFC wireless device connections

9 Identify safequards against hardware theft and vandalism and hardware failure

10 Discuss ways to prevent health-related injuries and disorders caused from technology use, and describe
ways to design a workplace ergonomically

Computers and Mobile Devices

As Chapter 1 discussed, a computer is an electronic device, operating under the control of
instructions stored in its own memory, that can accept data (input), process the data according to
specified rules, produce information (output), and store the information for future use. A mobile
device is a computing device small enough to hold in your hand. Types of computers and mobiles
devices include laptops, tablets, and desktops; servers and terminals; smartphones, digital cam-
eras, e-book readers, portable and digital media players, and wearable devices; game devices; and
embedded computers. Figure 3-1 shows a variety of computers and mobile devices.

In addition to discussing features, functions, and purchasing guidelines of computers and
mobile devices, this chapter also presents ways to connect peripheral devices, protect com-
puters and mobile devices from theft and failure, and minimize your health risks while using
computers and mobile devices.

Mobile Computers and Desktops

A mobile computer is a portable personal computer, such as a laptop or tablet, designed so that
a user easily can carry it from place to place, whereas a desktop is designed to be in a station-
ary location. A personal computer (PC) is a mobile computer or desktop that can perform all of
its input, processing, output, and storage activities by itself and is intended to be used by one
person at a time. Personal computers often are differentiated by the type of operating system
they use, with Windows and Mac operating systems leading the market share. Companies such
as Acer, Dell, Lenovo, HP (Hewlett-Packard), and Samsung sell personal computers that use
the Windows operating system, and Apple sells personal computers that use the Mac operating
system. Other operating systems for personal computers include Linux and Chrome OS.

Read Secure I'T 3-1 for suggestions about how to avoid malware infections on your computers
and mobile devices.
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Figure 3-1 Computers and mobile devices are available in a variety of shapes and sizes.
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&) SECURE IT 3-1
Avoid Malware Infections

Some websites contain tempting offers to
download free games and music, install

toolbars that offer convenience, enter con-

tests, and recelve coupons on your comput-

ers or mobile devices. Danger, however, may

lurk in those files, for they secretly could

install malware with effects ranging from a

mild annoyance to a severe problem such o
as identity theft. Recall that malware is

malicious software that acts without your
knowledge and deliberately alters opera-

tions of your computer or mobile device. As

a general rule, do not install or download .
unfamiliar software. Follow these guidelines

to minimize the chance of your computer

or mobile device becoming infected with
malware;

culprit. If the message does not contain a
subject line or contains links or an attach-
ment, exercise caution. One option is to
save the attachment to your computer so
that antivirus software can scan the file for
passible malware before you open it. Your
best practice is to avoid opening suspicious
messages at all costs,

Flash memory storage: Colleagues and
friends may hand you a USB flash drive or
memory card with software, photos, and
other files. Scan these media with security
software before opening any files.

Pop-up windows: At times, a window
may open suddenly (called a pop-up
window), with a warning that your
computer is infected with a virus or that
a security breach has occurred, and then
make an urgent request to download free
software to scan your computer or mobile
device and correct the alleged problem.
Beware. Many of these offers actually are
rogue security software that will infect a
computer.

¢ Social media: Malware authors often
focus on social media, with the goal of
stealing personal information, such as
passwords, profiles, contact lists, and credit
card account details. Their wehsites urge
unsuspecting users to take surveys, tap or
click links to obtain free merchandise and
games, and download antivirus programs.
Ignore these deceitful tactics.

o Websites: Websites you visit or pop-up
windows may present instructions to
download new software or update cur-
rent programs installed on a computer or
mobile device. If you are uncertain of their
legitimacy, exit and research the software

e Email: Spam (unsolicited email messages)
can be loaded with malware, but even
email messages from friends can be a

by reading reviews online before you
decide to install it.

¢ Software: Occasionally, some seemingly
safe software attempts to install malware.
Even worse, some software touted as offer-
ing malware protection actually installs mare
malware. Always obtain software from repu-
table sources and, if possible, update soft-
ware directly from manufacturers' websites.
Consider using the custom installation option
to ensure that only the desired software is
installed. Read the permissions dialog boxes
that are displayed on your screen before
tapping or clicking the OK ar Agree buttons.
If you are uncertain about the messages you
are viewing, cancel the installation.

e Smartphones: Malware creators are
targeting smartphones, particularly those
using the Android operating system. While
an estimated 80 percent of all smart-
phones are unprotected now, savvy users
are obtaining protection from malware
attacks. Read reviews before downloading
antimalware apps from trusted sources.

€7 Consider This: What online activities
might cause malware to be installed on your
computer? Which specific websites provide
reputable antimalware apps for mobile
devices? What new techniques will you use to
avoid malware?

€ coNSIDER THIS

What is inside a personal computer?

The electronic components and circuitry of a personal
computer usually are part of or are connected to a
motherboard {Figure 3-2). A motherboard, sometimes
called a system board, is the main circuit board of
the personal computer. Many electronic components
attach to the motherboard; others are built into it.
Two main components on the motherboard are the
processor and memary. Many motherboards also
integrate sound, video, and netwarking capabilities.
A processor, also called a CPU (central processing
unit), is the electronic component that interprets

and carries out the basic instructions that operate a
computer. Memory consists of electronic components
that store instructions waiting 1o be executed and
data needed by those instructions.

6 Internet Research
What is a computer chip?

Search for. computer chip

Figure 3-2 Shown here is a partial
motherboard in a laptop.
@© rawgraup / Fotolia
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Laptops, Tablets, and Other Mobile Computers
A laptop, also called a norebook computer, is a thin, lightweight mobile computer with a screen
in its lid and a keyboard in its base (Figure 3-3). Designed to fit on your lap and for easy trans-

port, most laptops weigh up to 7 pounds (varying by manufacturer and specifications) and can be

as powerful as the average desktop.

Laptops have input devices, such as a keyboard, touchpad, and webcam; output devices, such
as a screen and speakers; a storage device(s), such as a hard drive and maybe an optical disc
drive; and usually built-in wircless communications capability. Some laptops have touch screens.
Most can operate on batteries or a power supply or both. Read Echics & Issues 3-1 to consider

issues related to laptops and other devices with cameras.

ultrathin laptop T -

Figure 3-3 Traditional laptops weigh more than ultrathin laptops.
® Sergey Peterman / Shutterstock.com; © iStockphoto / Skip Odonnell; Microsoft, Apple, Inc.

BTW

Technology Innovator
Discaver More: Visit

this chapter’s free
resources to learn about
Samsung {multinational
technology company).

€ ETHICS & ISSUES 3-1

What Punishment for Webcam Spying
Is Appropriate?
Microphanes, digital cameras, and webcams
have many practical and harmless uses. These
technologies also can leave you open to spy-
ing. For example, ane school district used
software, which was supposed to track the
school-distributed laptops in case of theft, to
take photos and screen captures of students.
In another instance, a person noticed that
when she gave a customer service rep access
to her computer, he turned on her webcam
without asking for her permission.
Cybercriminals can use spy tools that take
photas, or record video aor audio, without
turning on a light or cther notification that

indicates your camera or microphone is in
use. The Flame virus is one way for spy tools
to infect your computer. Security experts
recommend using a sticker to cover your
wehcam, and inserting a dummy plug in the
microphone port when you are not using it.
These technologies zlso allow people to
take photos or videos in a public setting
and share them without your knowledge.
A director at the American Civil Liberties
Union stated that when you are in a public
place, people have the right to photograph
you. Privacy advocates criticize Google
Street View, however, which takes images
captured using moving vehicles equipped
with GPS and cameras and then creates a

panoramic view of an area, including people
entering and exiting buildings or relaxing on
a beach.

Many states’ laws do nat cover these
types of acts. Massachusetts, however,
recently passed a law that made secretly
taking photos or videos that focused on
people’s private body parts a criminal offense.
Lawmakers continue to debate and expand
current laws, as well as pass new ones.

Consider This: Should webcam spying
punishments be comparable to other types
of spying? Why or why not? What kind of
privacy should you expect when you are in
a public place?

Ultrathin laptops weigh less than traditional laptops, usually have a longer battery life, and
generally run the Windows operating system. In order to minimize their thickness, many
ultrathin laptops have fewer ports than traditional laptops, do not include an optical disc drive,
and often require the use of special dongles to attach cables that connect to external displays
or a network. (Recall that a dongle is a small device that connects to a computer and enables

additional functions when attached.)

BTW

Ultrabooks

An ultrathin laptop that
uses a low-power Intel
processor often is called
an uftrabook.
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Tablets Usually smaller than a laptop but larger than a phone, a tablet is a thin, lighter-
weight mobile computer that has a touch screen.

Two popular form factors (shapes and sizes) of tablets are the slate and convertible
(Figure 3-4). Resembling a letter-sized pad, a slate tablet is a type of tablet that does not contain
a physical keyboard. A convertible tablet is a tablet that has a screen it its lid and a keyboard in its
base, with the lid and base connected by a swivel-type hinge. You can use a convertible tablet
like a tradidonal laptop, ot you can rotate the display and fold it down over the keyboard so that
it looks like a slate tablet. As with laptops, tablets run on batteries or a power supply or botly;
however, batteries in a tablet typically last longer than those in laptops.

Some tablets include a seylus, which looks like a small ink pen, that you can use instead of a
fingertip to enter data, make selections, or draw on a touch screen. A stylus may include buttons
you can press to simulate clicking a mouse. As an alternative to interacting with the touch
screen, some users prefer to purchase a separate physical keyboard that attaches to or wirelessly

@ BTW communicates with the tablet (shown with the slate tablet in Figure 3-4).
Tablets are useful especially tor taking notes in class, at meetings, at conferences, and in other

Pens . .

Some tablet forums where the standard laptop is not practical. Because slate tablets can have a more durable
manufacturers refer construction, they often are used in the medical field and other areas where exposure to germs,
to a stylus as a pen. heat, humidity, dust, and other contaminants is greater.

convertible tablet

slate tablet in stand

magnetic keyboard cover

stylus

Figure 3-4 Examples of slate and convertible tablets.
Courtesy of Microsoft; © iStockPhato / rasslava

% CONSIDER THIS

What is a phablet?

Some manufacturers use the term, phablet, to refer to a device
that combines features of a smartphone with a tablet (Figure 3-5).
These devices are larger than smartphones but smaller than full-
sized tablets. The screen on a phablet usually measures five to
seven inches diagonally. Some include a stylus.

Figure 3-5 A phablet
combines features of
a smartphone and a
tablet.

@ iStockPhoto / Krystian
Nawrocki

Handheld Computers

A bandbeld computer is a computer small enough to fit in
one hand. Many handheld computers communicate wire-
lessly with other devices or computers. Some handheld
computers have miniature or specialized keyboards. Others
have a touch screen and also include a stylus for input.

Many handheld computers are industry-specific and
serve the needs of mobile employees, such as parcel

delivery people or warchouse employees (Figure 3-6),
whose jobs require them to move from place to place.  Figure 3-6 This handheld computer is a

Handheld computers often send data witelessly to lightweight computer that enables warehouse
employees to take inventory and check supplies.

central office computers.
© iStockphoto / Ermin Gutenberger
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Mini Feature 3-1: Mobile Computer Buyer’s Guide
[f you need computing capability while traveling and during lectures or meetings, you may

find a laptop or tablet to be an appropriate choice. Read Mini Feature 3-1 for tips to consider

when purchasing a mobile computer.

Mobile Computer
Buyer’s Guide

With the abundance of mobile computer manufacturers,
research each before making a purchase. The following are
purchasing considerations unique to mohile computers.

1. Determine which mobile computer form factor
fits your needs. Consider a tablet or ultrathin lap-
top if you require a lightweight device and the most
mohility. If you require additional ports or want the
computer’s capabilities to be more comparable to a
desktop, consider purchasing a traditional laptop.

2. Consider a mobile computer with a
sufficiently large screen. Laptops and tablets
are available with various screen sizes. For example,
most traditional and ultrathin laptop screens range
in size from 11 to 18 inches, while most tablet
screens range in size from 7 to 12 inches.

3. Experiment with different keyboards and
pointing devices. Mobile computers often vary
in size, and for that reason have different keyhoard
layouts. Familiarize yourself with the keyboard layout
of the computer you want to purchase, and make
sure it is right for you. If you have large fingers,
for example, you should not purchase a computer
with a small, condensed keyboard. Laptaps typically
include a touchpad to control the pointer. Tablets
have a touch screen and an on-screen keyboard.

4. Consider processor, memory, and storage
upgrades at the time of purchase. As with a
desktop, upgrading a mobile computer's memory and
internal storage may be less expensive at the time
of initial purchase. Some internal storage is custom
designed for mahile computer manufacturers, mean-
ing an upgrade might nat be available in the future.

5. The availability of built-in ports and slots
is important. Determine which ports and slots
(discussed later in this chapter) you require on the
mobile computer. If you plan to transfer photos from
a digital camera using a memory card, consider a
mobile computer with a built-in card slot compatible
with your digital camera’s memory card. If you plan
to connect devices such as a printer or USB flash
drive to your mobile computer, consider purchasing
one with a sufficient number of USB ports. In addi-
tion, evaluate mabile computers with ports enabling
you to connect an external monitor.

— ———— -
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6. If you plan to use your mobile computer for
a long time without access to an electrical
outlet, or if the battery life for the mobhile
computer you want to purchase is not suf-
ficient, consider purchasing a second battery.
Some mobile computers, such as most tablets and
ultrathin laptops, have built-in batteries that can be
replaced only by a qualified technician. In that case,
you might look into options for external battery
packs or power sources.

7. Purchase a well-padded and well-designed
carrying case that is comfortable and ergo-
nomic. An amply padded carrying case will
protect your mobile computer from the bumps
it may receive while traveling. A well-designed
carrying case will have room for accessories
such as USB flash drives, pens, and paperwork.
Although a mobile computer may be small enough
to fit in a handbag, make sure that the hag has
sufficient padding to protect the computer. Test the
carrying case with the laptop inside to ensure it is
comfortable and ergonomic.

8. If you plan to connect your mobile computer
to a video projector, make sure the mobile
computer is compatible with the video
projector. You should check, for example, to be sure
that your mobile computer will allow you to display
an image on the screen and projection device at the
same time. Also, ensure that the mobile computer
has the ports required or that you have the necessary
dongle and cables to connect to the videa projector.

Discover More: Visit this chapter’s free resources
to learn more about mabile computer manufacturers,
form factors, screens, keyboards, pointing devices,
upgrades, batteries, carrying cases, and video
projectors.

€7 Consider This: Based on your current computing
needs, should you purchase a traditional laptop,
ultrathin laptop, or tablet? What are the specifications
of the mobile computer you would purchase?
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Monitor Speakers
Many monitors have
integrated speakers.

@ stw

Technology Innovators
Discover More: Visit this
chapter’s free resources
to learn about Dell and
its founder, Michael Dell.

Figure 3-7 The desktop
with a tower shown in

this figure is a Windows
computer, and the all-in-

one is a Mac computer.

© George Dalgikh / Shutterstack.
com; © iStockphoto / Skip
Odonnell; © iStockphoto / Evaeny
Kuklev; © Cengage Learning,
Microsoft; Apple, Inc.

6 Internet Research
Which movies use computer
animation?

Search for. movies using
computer animation
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Desktops and All-in-Ones

A desktop, or desktop computer, is a personal computer designed to be in a stationary
location, where all of its components fit on or under a desk or table (Figure 3-7). Components
that typically occupy space outside of a deskeop include peripheral devices such as a keyboard,
mouse, and webcam (input devices); speakers and printer (output devices); external hard drive
(storage device); and possibly a router and/or modem (communications devices). Depending on
the form factor of the desktop, it may also require an external monitor.

Somc people usc the term, system unit, to refer to the casc that contains and protects the
motherboatd, internal hard drive, memory, and other electronic components of the computer
from damage. A desktop may have a system unit tower that is a separate device from a monitor.
A tower, which is made of metal or plastic, is a frame that houscs the system unit on a desktop.
"Towers are available in a variety of form factors. Alchough they can range in height from
12 inches to 30 inches or more, the trend is toward smaller desktop tower form factors. An
all-in-one (AIO) or all-in-one desktop, by contrast, does not have a tower and instead houses the
display, system unit, and possibly an optical drive, in the same case.

keyboard

desktop with ——m-
tower

€ consIDER THIS

Who uses desktops?

Home and business users who do not require the portability of a mohile computer may work with desktops for
their everyday computing needs. Gaming enthusiasts often choose a gaming desktop, which offers high-guality
audio, video, and graphics with optimal performance for sophisticated single-user and networked or Internet
multiplayer games. Power users may work with a high-end desktop, sometimes called a workstation, that is
designed to handle intense calculations and sophisticated graphics. For example, architects use powerful desktops
to design buildings and homes, and graphic artists use them to create computer-animated special effects for
full-length mation pictures and videa games. Seme users configure a desktop to function as a server on a network
(servers are discussed later in this chapter).




Mini Feature 3-2: Desktop Buyer's Guide

Evaluating Options for Home and Work

Desktops are a suitable option if you work mostly in one place and have plenty of space in a

work area. Read Mini Feature 3-2 for tips to consider when purchasing a desktop.

MINI FEATURE 3-2
Desktop Buyer’'s Guide

Today, desktop manufacturers emphasize desktop style
by offering bright colars, trendy displays, and theme-
based towers so that the computer looks attractive if it
is in an area of high visibility. If you have decided that
a desktop is most suited to your technology needs, the
next step is to determine specific software, hardware,
peripheral devices, and services to purchase, as well

as where to buy the computer. The following consider-
ations will help you determine the appropriate desktop
to purchase.

1. Determine the specific software to use on
the desktop. Decide which software contains the
features necessary for the tasks you want to per-
form. Your hardware requirements depend on the
minimum requirements of the software you plan to
use on the desktop.

2. Know the system requirements of the
operating system. Determine the operating
system you want to use because this also dictates
hardware requirements. If, however, you purchase
a new desktop, chances are it will include the
latest version of your preferred operating system
(Windows, Mac OS, or Linux).

3. Look for bundled software. Purchasing software
at the same time you purchase a desktop may be
less expensive than purchasing the software at a
later date.

4. Avoid purchasing the least powerful desk-
top available. Technology changes rapidly,
which means a desktop that seems powerful
encugh today may not serve your computing
needs in the future. Purchasing a desktap with
the most memory, largest hard drive capacity, and
fastest processor you can afford will help delay
obsolescence.

5. Consider upgrades to the keyboard, mouse,
monitor, printer, microphaone, and speakers.
You use these peripheral devices to interact with the
desktop, so make sure they meet your standards.

6. Consider a touch screen monitor. A touch
screen monitor will enable you to interact with
the latest operating systems and apps using
touch input.

7. Evaluate all-in-ones, which may be less
expensive than purchasing a tower and mon-
itor separately. In addition, all-in-ones take up less
space and often look more attractive than desktops
with separate towers,

8. If you are buying a new desktop, you have
several purchasing options: buy directly from
a school bookstore, a local computer dealer, or a
large retail store, or order from a vendor by mail,
phane, or the web. Each purchasing option has its
advantages. Explore each option to find the best
combination of price and service.

9. Be aware of additional costs. Along with the
desktop itself, you also may need to make extra pur-
chases. For example, you might purchase computer fur-
niture, an uninterruptable power supply (UPS) or surge
protector (discussed later in the chapter), an external
hard drive, a printer, a router, or a USB flash drive,

10. K you use your computer for business or
require fast resolution of major computer
problems, consider purchasing an extended
warranty or a service plan through a local
dealer or third-party company. Most extended
warranties cover the repair and replacement of com-

puter companents beyond the standard warranty.

Discover More: Visit this chapter's free resources
to learn more about desktop manufacturers,
software, upgrades, touch screen monitor options,
all-in-ones, hidden costs, and warranties.

€7 Consider This: Shop around for a desktop that
meets your current needs. Which desktop would you
purchase? Why?

© Alexey Salo / Photos.com
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High-Tech Talk

Discover More: Visit this
chapter’s free resources
to learn how touch
screens use capacitive,
resistive, surface wave,
and other technologies
to sense touch.
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Table 3 ated Serv Servers

Type Main Service Provided A server is a computer dedicated to providing
App//(az‘/'on server Stores and runs apps one or more services to other computers or
Backup server Backs up and restores files, folders, and media dCV‘.CCS ona “Ct_work- Scrvices Pm‘”dCd.by scrv-

. ers include storing content and controlling access
Database server Stores and provides access to a database

' _ . _ to hardware, software, and other resources on a
Domain name server  Stores domain names and their corresponding IP

network. In many cases, a server accesses data,
addresses

information, and programs on another server. In

File server (or storage  Stores and manages files other cases, personal computers, devices, or ter-

server) minals (discussed in the next section) access data,
FIP server Stores files for user upload or download via FTP information, and programs on a server. Servers
Game server Provides a central location for online gaming can support from two to several thousand con-
Home server Provides storage, Internet connections, or other nected computers or devices at the same time.
services to computers and devices in a household Some servers, called dedicated servers,
List server Stores and manages email lists perform a specific service and can be placed
Mail server Stores and delivers email messages wth Othe_r dedicated servers to perform ml,ll_
_ tiple services (Table 3-1). Each type of dedicated
Network server Manages network traffic . . .~
server uses software designed specifically to
Print server Manages printers and documents being printed manage its service. Dedicated servers typically
Web server Stores and delivers requested webpages to a require a faster processor, more memoty, and
computer via a browser additional storage.
® Cengage Learning Servers typically include a processor, memory,

storage, and network connections. Depending on its function, a server may or may not
require a monitor or an input device. Some servers are controlled from remote computers.
Form factors for servers include rack server, blade server, and tower server, which are shown
in Figure 3-8 and briefly described below.

® A ruck server, sometimes called a rack-mounted

rack server blade server

server, is a server that is housed in a slot (bay) on

a metal frame (rack). A rack can contain multiple
servers, cach in a different bay. "The rack is fastened
in place to a flat surface.

* A blade server is a server in the form of a single
circuit board, or blade. The individual blades insert
in a blade server chassis that can hold many blades.
Like a rack server, the chassis is fastened in place to
a flat surface.

® A tower server is a server built into an upright
cabinet (tower) that stands alone. The tower can
be similar in size and shape to a desktop tower or
larger.

blade server chassis

€ coNSIDER THIS

Which server should you use?

Home or small business users and organizations with ample
floor space often choose tower servers. (Some home users even
use a desktop tower or powerful laptop to act as a home server.)
Data centers and other organizations looking to conserve floor
tower server space often choose rack servers or blade servers, Organizations
that require a large quantity of servers usually opt for blade
servers,

Figure 3-8 Shown here are a rack server, blade server, and tower server.
- e

iStockphato / Godfried Edelman; @ iStockphata / luismmolina; © iStockphoto / evirgen;
®© iStackphata / Alexander Shirckov; @ iStockphoto / luismmalina

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third patty content may be suppressed from the eBook and/or eChaptery(s)
Editorial review has deemed that any suppressed content does not materially aftect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it



Evaluating Options for Home and Work

Some organizations use virtualization to improve utilization of technology. Virtualization is the
practice of sharing or pooling computing resources, such as servers and storage devices. Server
virtualization uses software to enable a physical server to emulate the hardware and computing
capabilities of one or more servers, known as virtual servers. Users can use software to configure
the storage, processing power, memory, operating systein, and other characteristics of virtual
scrvers. [From the end user’s point of view, a virtual scrver behaves just like a physical server. The
advantages are that a virtual server can be created and configured quickly, does not require a new
physical server, and is easier to manage. Cloud computing, discussed later in this chapter, uses
server virtualization.

Major corporations use server farms, mainframes, or other types of servers for business
activities to process everyday transactions (Figure 3-9). A server farm is a network of several serv-
ers together in a single location. Server farms make it possible to combine the power of multiple
servers. A mainframe is a large, expensive, powerful server that can handle hundreds or thousands
of connected users simultaneously. Enterprises use server farms, mainframes, or other large
servers to bill millions of customers, prepare payroll for thousands of employees, and manage
millions of items in inventory.

L

Figure 3-9 Server farms and mainframes can handle thousands of connected computers and

process millions of instructions per second.
© Sashkin / Shutterstock.com

Terminals

A terminal is a computer, usually with limited processing power, that cnables users to send data
to and/or receive information from a server, or host computet. The host computer processes
the data and then, if necessary, sends information (output) back to the terminal. Terminals may
include a monitor and/or touch screen, keyboard, and memory.

A thin client is a terminal that looks like a desktop but has limited capabilities and components.
Because thin clients typically do not contain a hard drive, they run programs and access data on
a network or the Internet. Public locations, such as libraries and schools, and enterprises some-
times use thin clients because they cost less, are easier to maintain, last longer, use less power,
and are less susceptible to malware attacks than desktops.
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Special-purpose terminals perform specific tasks and contain features uniquely designed for
use in a particular industry. Three widely used special-purpose terminals are point-of-sale (POS)
terminals, ATMs, and self-service kiosks.

Point-of-Sale Terminals

The location in a retail or grocery store where a consumer pays for goods or services is the
point of sale (POS). Most retail stores use a POS terminal to record purchases, process credit or
debit cards, and update inventory.

In a grocery store, the POS terminal is a
combination of an electronic cash register, bar
code reader, and printer (Figure 3-10). A bar code

reader is an input device that uses laser beams to
read bar codes on products. When the checkout
clerk or customer scans the bar code on the gro-

bar code reader scans
bar code on item being
purchased

cery item, the computer uses the manufacturer
name and item numbers to look up the price

of the item and the complete product name.
Then, the price of the item shows on the display
device, the name of the item and its price print
on a receipt, and the item being sold is recorded
so that the inventory can be updated. Thus, the
output from a POS terminal serves as input to
other computers to maintain sales records, update
inventory, verify credit, and perform other activi-
ties associated with the sales transactions that are
critical to running the business. Some POS ter-

Figure 3-10 Many grocery stores offer self-service checkouts, where minals are Internet capable, which allows updates
consumers use POS terminals to scan purchases, scan their store or saver to inventory at geographically separate locations.
card and coupons, and then pay for the goods. Many POS terminals handle credit card or debit

® Valentyna Chukhlyebova / Shutterstock; © iStockPhoto 7 00one - .o
card payments. After swiping your card through

@ BTW the reader, the POS terminal connects to a system that authenticates the purchase. Once the

transaction is approved, the terminal prints a receipt for the customer.
Technolagy Trend PP ’ P P

Discover More: Visit this

chapter’s free resources ATMs )
to learn about Bitcoin An ATM (automated teller machine) is a self-service banking terminal that connects to a
(digital currency). host computer through a network (Figure 3-11). Banks place ATMs in public locations, includ-

ing grocery stores, convenience stores, retail outlets,
shopping malls, sports and concert venues, and gas sta-
tions, so that customers can access their bank accounts
conveniently.

Using an ATM, people withdraw and deposit money,
transfer funds, or inquire about an account balance.
Some ATMs have a touch screen; others have special
buttons or keypads for entering data. To access a bank
account, you insert a plastic bank card in the ATM’s
card reader. The ATM asks you to enter a numeric
password, called a PIN (personal identification number),
which verifics that you are the holder of the bank card.
When your transaction is complete, the ATM prints a
receipt for your records. Read Secure IT 3-2 for ATM
safety tips.

i

Figure 3-11 An ATM is a self-service banking terminal that allows

customers to access their bank accounts.
© bankerwin / Fotolia
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SECURE IT 3-2

ATM Safety

Visiting an ATM to withdraw or deposit
money is convenient, but it also is ripe with
potential for criminal activity. Avoid being

a victim by exercising common sense and
following these guidelines.

¢ Location: Choose an ATM in a well-lit
public area away from bushes and dividers
and near the entrance of a building. If
using a drive-up ATM, keep the engine
running and doars locked, roll windows
up while waiting for the ATM to process
your request, and leave adequate room to
maneuver between your vehicle and the
one in the lane in front of you. Observe
your surroundings and be suspicious of

peaple sitting in vehicles or laitering nearby.

¢ ATM card and PIN: Handle the ATM card
like cash by keeping it in a safe location
and storing it in a protective sleeve. Do not
write the PIN on the back of the card or
store it in a text file on your smartphone;
instead, memorize the numbers. (For
information about password manager
apps, read Secure IT 5-3 in Chapter 5.)
Report a lost or stolen card immediately.

e Transaction: Minimize time by having

the ATM card ready as you approach the
machine. Do not allow people to watch

your activity. Cover the keypad or screen
with one hand as you enter the PIN, and
use your body to block as much of the
area as possible. If the ATM screen appears
different, behaves unusually, or offers
options with which you are unfamiliar or
uncomfortable, cancel the transaction and
leave the area.

Be suspicious of skimmers: Thieves can
capture a credit card number and PIN by
placing a skimmer on an ATM (shown in
the figure) or on other self-service stations,
such as gas pumps, where users swipe
their credit cards for payment. Sophisti-
cated skimmers are Bluetooth enabled or
are entire panels placed directly on top of
the ATM faces and are virtually undetect-
able. Less-technical devices are false card
readers secured to the card slot with
double-sided tape and a hidden camera or
an averlay on the keypad. Many ATMs have
security stickers informing customers to
natify attendants if the seal is broken.

Valuables: Expensive clothes and jewelry
can be incentives to potential assailants.
Dress modestly and leave jewels at home.

Exiting: Do not count cash in public;
immediately put it in your pocket or fold it
in your hand. If you receive a receipt, take

it with you and do not discard it in a trash

can near the area. As you leave, be certain
you are nat being followed. If you suspect

someone is tracking you, immediately walk
10 a populated area or business, or drive to
a police or fire station.

o Statements: Review your halances and
bank statements frequently. Be certain
all deposits and withdrawals are listed,
and look for unusual or unfamiliar
activity.

€7 Consider This: Which of these tips do
you follow, and how will you change your
behavior the next time you visit an ATM

or other self-service stations? Which ATMs
in your neighborhood appear to be in safe
locations?

Self-Service Kiosks

A self-service kiosk is a freestanding terminal that usually has a touch screen for user

interaction. "[able 3-2 identifies several widely used self-service kiosks. Because users interact
with self-service kiosks independently, without a salesperson nearby, it is important che kiosk
is simple and easy to use. In many cases, a web app or mobile app can extend or enhance the
capability of the kiosk. For example, you can reserve an item via the app on a computer or

mobile device and then use the kiosk to finalize the transaction.

Tahle 3-2 Self-Service Kiosks

Type

Financial kiosk
financial activities.

Photo kiosk

Typical Services Provided

directly at the kiosk or may send an order to a photo lab to be printed.

Ticket kiosk
train stations.

Vending kiosk
Visitor kiosk

other areas where access is controlled or registration is required.

© Cengage Learning

6 Internet Research
What is a mobile boarding
pass?

Search for: mobile boarding
pass

Pay hills, add minutes to phone plans, add money to prepaid cards, and perform other
Print photos from digital images. Some allow editing of digital photas. Users may print
Print tickets. Located in airports, amusement parks, movie theaters, rental companies, and

Dispense item after payment is received. Examples include DVD rentals and license plate renewals.

Manage and track visitors upon check-in. Located in businesses, schools, hospitals, and
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A DVD kiosk, for example, is a self-service DVD
rental machine that connects to a host computer
through a network (I'igure 3-12). DVD kiosks are
associated with a particular vendor. To rent a movie
online, for example, a customer establishes an

account or connects to an cxisting account on the
| touch screen | accolnt or COMMECLS to an existing account on ¢
; vendor’s website, selects the desired movie, and then

' chooses a nearby DVD kiosk where the movie will
be picked up. Customers also usually can select mov-
ies directly at the DVD kiosk via a touch screen or
some other input device on the kiosk. After present-
ing identifying information and swiping a credit card
through the reader, the DVD kiosk dispenses the
rented movie to the customer. The customer returns
it to any of the vendor’s nationwide DVD kiosks, at
DVDs in this slot which time the customer’s account is charged a fee

based on the time elapsed.

nidely .‘ivﬁ'

Figure 3-12 A DVD kiosk is a self-service DVD rental terminal.

Caurtesy of Redbox

Supercomputers

A supercomputer is the fastest, most powerful computer — and the most expensive (Figure 3-13).

Supercomputers are capable of processing many trillions of instructions in a single second. With

weights that exceed 100 tons, these computers can store more than 20,000 times the data and
6 Internet Research  information of an average desktop.

How is the fastest Applications requiring complex, sophisticated mathematical calculations use supercomputets.
supercomputer used? For example, large-scale simulations and applications in medicine, aerospace, automotive design,
Search for: fastest online banking, weather forecasting, nuclear energy research, and petroleum exploration use a
supercomputer supercomputer.

Figure 3-13 Supercomputers can process more than one guadrillion instructions in a single second.
Los Alamos National Laboratary
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@) now vou sHouLp KNOw
Be sure you understand the material presented in the sections titled Camputers and Mobile Devices, Mabile
Computers and Desktops, Servers, Terminals, and Supercomputers, as it relates to the chapter objectives.
Now you should know . . .

¢ What you should consider when purchasing a desktop or mobile computer (Objective 1)

e When you would use specific types of servers (Objective 2)

¢ How you use a POS terminal, ATM, and self-service kiosk (Objective 3)

Discover More: Visit this chapter's premium content for practice quiz opportunities.

Cloud Computing

Cloud computing refers to an environment that provides resources and services accessed via
the Internet (Figure 3-14). Resources include email messages, schedules, music, photos, videos,
games, websites, programs, web apps, servers, storage, and more. Services include accessing soft-
ware, storing files online, and configuring an environment of servers for optimal performance.
That is, instead of accessing these resources and services locally, you access them on the cloud.
For example, you use cloud computing capabilities when you store or access documents, photos,
videos, and other media online; use programs and apps online (i.e., email, productivity, games,
etc.); and share ideas, opinions, and content with others online (i.e., online social networks).

@srw

The Cloud

The cloud-shaped
symbol, which today
universally represents
cloud computing, stems
from early diagrams
that visually portrayed
the Internet as a

cloud, intangible and

\‘\éeos widespread.

(ontacts

music

schedules docyments

Figure 3-14 Users access resources on the cloud through their Internet connections.

® iStockphato / Petar Chernaev, @ iStockphoto / catesebastien; © Cengage Learning; @ iStockphato / Jill Fromer; @ Cengage Learning; © iStockphato /
123 render; © Cengage Learning; @ Pablo Eder / Shutterstack.com; @ Peter Gudella / Shutterstack.com; @ Mr.Rebarn55 /7 Shutterstock.com; Courtesy of LG
Electronics USA Inc.; © Cengage Learning
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Businesses use cloud computing to more efficiently manage resources, such as servers and
programs, by shifting usage and consumption of these resources from a local environment to the
Internet. For example, an employee working during the day in California could use computing
resources located in an office in Paris that is closed for the evening. When the company uses
the computing resources, it pays a fee that is based on the amount of computing time and other
resources it consumes, much in the way that consumers pay utility companies for the amount of
electricity used.

Cloud computing allows a company to diversify its network and server infrastructure. Some

6 Internet Research
How secure is the cloud?

Search for: cloud privacy
issues

€ CONSIDER THIS

company’s operations.

cloud computing services automatically add more network and server capacity to a company’s
website as demand for services of the website increases. The network and server capacity may be
duplicated around the world so that, for example, an outage of a single server does not attect the

Are all cloud services available to everyone?
Some cloud services are public and others are private. A public cloud is made available free or for a fee to the
general public or a large group, usually by a cloud service provider. A private cloud is dedicated to a single
organization. Some cloud services are hybrid, combining twa or more cloud types.

Discover More: Visit this chapter’s free resources to learn more about business uses of cloud

computing and cloud service providers.

Mobhile Devices

A mobile device is a computing device small enough to hold in your hand. Because of their

reduced size, the screens on mobile devices are small — often between 3 and 3 inches. Popular

types of mobile devices are smartphones, digital cameras, portable and digital media players,

e-book readers, and wearable devices. Read Ethics & Issues 3-2 to consider issues related to

recycling computers and mobile devices.

€ ETHICS & ISSUES 3-2

Should Recycling of Electronics
Be Made Easier?
As technology advances and prices fall,
many people think of computers and mobile
devices as disposable. Worldwide, consum-
ers generate an estimated 20 to 50 mil-
lion tons of e-waste annually. (Recall that
e-waste consists of discarded computers
and mobile devices.) E-waste releases lead,
mercury, barium, and other elements into
soil and water.

Electronics recycling is known as eCycling.

Only about 12 percent of e-waste is eCycled.

Electronics recycling can take several forms:
reusing parts; creating new products from
old products; or melting down ar reducing
parts to basic elements ar materials.

Many not-for-profit organizations, retail
websites, mobile service providers, and big
box retailers offer reselling and eCycling
options. Several electronics companies
allow you to trade your device for a gift
certificate. The Sustainable Materials
Management (SMM) Electronics Challenge
promotes eCycling by certifying recycling
businesses that meet or pass qualification
guidelines. Other companies focus exclusively
on eCycling. One business has developed
automated kiosks that tell you what your
device is worth, connect you to a buyer,
take your device, and dispense cash back on
the spot. The U.S. Environmental Protection
Agency (EPA) lists eCycling, reselling, and
donation resources on its website.

A large amount of e-waste pollutes
developing countries that may accept the
materials for profit. A proposed federal hill,
supported by many electronics manufacturers
and resellers, makes it illegal for companies
to export e-waste to developing countries.
Currently, several states have laws that
mandate eCycling.

Consider This: Should the government,
manufacturers, or users be respaonsible for
recycling of obsolete equipment? Why?
What impact does exporting toxic waste
have on developing nations? Should the
state or federal government mandate an
eCycling program for electronics? Why or
why not?
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Smartphones

A smartphone is an Internet-capable phone that usually also includes a calendar, an address
book, a calculator, a notepad, games, browser, and numerous other apps. In addition to basic
phone capabilities, many smartphones include these features:

Send and receive email messages and access the web — via Wi-Fi or a mobile data plan
e Communicate wirelessly with other devices or computers
* Function as a portable media player

Include a built-in digital camera

Talk directly into the smartphone’s microphone or into a Bluetooth headset that wirelessly
comimunicates with the phone

Conduct live video calls, where the parties can see each other as they speak :

Receive GPS signals to determine a user’s current location BTW

High-Tech Talk

Discaver More: Visit this
chapter’s free resources

. . . to learn how voice
¢ Connect to external devices wirelessly, such as via Blue'Tooth recognition technology

* Serve as a wireless access point works.

¢ Synchronize data and information with a computer or another mobile device
* Support voice control so that you can speak instructions to the phone and it speaks responses
back to you

Many smartphones have touch screens. Instead of or in addition to an on-screen keyboard,
some have a built-in mini keyboard on the front of the phone or a keyboard that slides in and
out from behind the phone. Others have keypads that contain both numbers and letters. Some
also include a stylus.

€ CONSIDER THIS

How do you type text messages on a phone that has only a numeric keypad and no touch screen?
Each key on the keypad represents multiple characters, which are identified on the key. For example, the 2 key

on the phone's keypad displays the letters a, b, and ¢ on the key's face. On many phones, you cycle through the
number, letters, and ather symbols associated with a particular key by pressing a key on the keypad multiple times.
To type the ward, hi, for instance, you would press the 4 key {labeled with the letters g, h, and i) twice to display
the letter h, pause momentarily to advance the cursor, and then press the 4 key three times to display the letter i.

A variety of options are available for typing on a smartphone (Figure 3-15). Many can display
an on-screen keyboard, where you press keys on the screen using your fingertip or a stylus.
Some phones support a swipe keyboard app, on which users enter words by tracing a path on an
on-screen keyboard with their fingertip or stylus from one letter to the next in a continuous
motion. With other phones, you press letters on the phone’s keyboard or keypad. Some phones
use predictive text, where you press one key on the keyboard or keypad for each letter in a word,
and software on the phone predicts the word you want. Swipe keyboard apps and predictive text
save users time when entering text on the phone.

swipe mini keyhoard keypad

keyboard app Figure 3-15 A variety

= of options for typing on
a smartphane.
@ iStockphaoto / TommL; Courtesy
of Nuance; @ FreezeFrameStudia /
Photos.com; @ iStockphoto /
webphatographesr; Courtesy of
Jorno; @ halianestro / dreamstime

Y . ; © iStockPhoto / G
virtual keyboard speech to text Magini, ® Oleksiy Mark / Fotola
Courtesy of Blackberry

slide out keyhoard
portable keyboard

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third patty content may be suppressed from the eBook and/or eChaptery(s)
Editorial review has deemed that any suppressed content does not materially aftect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it



124 o TN Computers and Mobile Devices

Instead of typing on a phone’s keyboard or keypad, users can enter text via a portable keyhoard,
which is a tull-sized keyboard that communicates with a smartphone via a dock, cables, or
wirelessly. Some portable keyboards physically attach to and remove from the device; others
are wireless. Another option is a virrual keyboard that projects an image of a keyboard on a flat
surface. Finally, some phones work with apps that convert your spoken word to text.

Messaging Services With messaging services, users can send and receive messages to and
from smartphones, mobile phones, handheld game devices, other mobile devices, and comput-
ers. The type of messages you send depends primarily on the services offered by the mobile
scrvice provider that works with the phone or other mobile device you select. Many users
have unlimited wireless messaging plans, while others pay a fee per message sent or received.
Messaging services include text and picture/video.

With text messaging service, or SMS (short message service), users can send and receive short
text messages, typically fewer than 300 characters, on a phone or other mobile device or
computer. "Text message services typically provide users with several options for sending and
receiving messages, including:

* Mobile to mobile: Send a message from your mobile device to another mobile device.

* Mobile to email: Send a message from your mobile device to any email address.

¢ Mobile to provider: Send a message by entering a common short code (CSC), which is a
four- or five-digit number assigned to a specitic content or mobile service provider, sometimes
tollowed by the message, for example, to a vote for a television program contestant or donate
to a charity.

® Web to mobile: Send a message from a website to a mobile device or notification from a
website to a mobile device with messages of breaking news and other updates, such as sports
scores, stock prices, weather forecasts, incoming email messages, game notifications, and more.

€D coNSIDER THIS

What is the difference between push and pull notifications?

A push notification, sometimes called a server push, is a message that initiates from the sending location (such
as a server) without a request from the receiver. With a pulfl notification, by contrast, receiver requests information
from the sending location.

With picture messaging service, users can send photos and audio files, as well as short text
messages, to a phone or other mobile device or computer. With video messaging services, users can
send short video clips, usually about 30 seconds in length, in addition to all picture messaging ser-
vices. Smartphones and other mobile devices with picture/video messaging services, also called MMS
(multimedia message service), typically have a digital camera built into the device. Users who expect to
receive numerous picture/video messages should verify the phone has sufficient memory. Picture/
video message services typically provide users these options for sending and receiving messages:

* Mobile to mobile: Send the picture/video from your mobile device to another mobile device.
* Mobile to email: Send the picture/video from your mobile device to any email address.

3 Internet Research

What messaging apps are If you send a picture message to a phone that does not have picture/video messaging
recommended? capability, the phone usually displays a text message directing the user to a webpage that con-
Search for: best messaging tains the picture/video message. Some online social networks allow you to send a picture/video
apps message directly to your online profile.

€ CONSIDER THIS

Do you need a messaging service to send a text or picture/video message?

Instead of using a messaging plan from your mobile service provider, you can use a mobile messaging app to send
and receive text, picture, and other message from users. Many messaging apps also provide group chat capabilities.
Most messaging apps can be downloaded to your mobile device at no cost.
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Voice mail, which functions much like an answering machine, allows someone to leave a voice BTW
message for one or more people. Unlike answering machines, however, a computer in the voice
mail system converts an analog voice message into digital form. Once digitized, the message is Human speech is
stored in a voice mailbox. A voice mailbox is a storage location on a hard drive in the voice mail ~ analog because it uses

system. To help users manage voice mail messages, some systems offer visual voice mail. With continuous (wave form)
signals that vary in
strength and quality.
Most computers and
electronic devices are

visual voice mail, uscrs can view message details, such as the length of calls and, in some cascs,
read message contents instead of listening to them. Some voice mail systems can convert a voice
mail message to a text message for display on a computer or mobile device, such as a smart-

phone, which you then can manage like any other text message. digital, which use only
Messaging services and voice mail systems also may be able to send messages to groups of two discrete states: on
phone numbers or email addresses. Read Secure I'T 3-3 for tips about safely using smartphones and off.

and other mobile devices in public.
Discover More: Visit this chaptet’s free resources to learn more about speech to text.

Safe Mobile Device Use in Public Areas Bus stops and train stations are common indicate the type of device to which they are

Sending a text message, updating a places for mobile device theft. People in these  connected.
Facebook status, posting a Tweet, selecting  10¢ations tend to use their smartphones to Cognitive psychologists have studied the
a new playlist, and checking email mes- check schedules, send text messages, and effects of inattentional blindness, which occurs
sages are tasks you may perform using a make phone calls. Headphones and earbuds when a person’s attention is diverted while
mobile device many times each day. They are giveaways that you are using a mobile performing a natural activity, such as walking.
all require some cancentration as you focus  device and may not be focused on your The researchers have determined that diverted
on the device, usually while looking down-  surroundings. Recent studies show that attention is particularly pronounced when
ward, and they distract you from events more than 100 mobile phones are stolen people are talking on a mobile phone and,
occurring around you. Using technology every minute in the United States. Thieves to a lesser extent, using a portable media
responsibly and safely can prevent theft are likely to snatch the devices while the player. Emergency room reports indicate that
and injuries. doors are closing just before the train or bus distracted walking accidents are on the rise,
One common method of thwarting a departs from a station so that the victim is especially when peaple trip over cracks in
smartphone thief is to avoid using the phone  unable to pursue the thief. To decrease the sidewalks or run into fixed objects, such as
to check the time. Potential thieves randomly ~ chance of theft or pickpocketing, keep your parked cars and telephone poles.
ask people for the correct time. If a person mobile device(s) in a front pocket or in a €7 Consider This: Do you know anyone
stops and takes a phone out of a pocket Zippered backpack. Keep your head up and whao has had a mabile device stolen? If so, how
or purse, the thief glances at the make and stay aware of your surroundings. If possible, did the theft occur? Have you ever experienced
model and decides if it is worth snatching. when in public, avoid using accessories that inattentional blindness or distracted walking?

Digital Cameras

A digital camera is a mobile device that allows users to take photos and store the
photographed images digitally. A smart digital camera also can communicate wirelessly with other
devices and can include apps similar to those on a smartphone. Mobile computers and devices,
such as smartphones and tablets, often include at least one integrated digital camera.

€ consIDER THIS

Do you need a digital camera if you have a camera built into your mobile phone?

If you use a camera only for posts on social media sites, then you may choose to use your mobile phone’s built-in
camera. If, however, you want increased zoom capahilities, more powerful flash, image stabilization, manual control
of settings, and to reduce the drain on your phone’s battery, then you may want to opt for a separate digital camera.
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In addition to cameras built into phones and other devices, types of digital cameras include
point-and-shoot cameras and SLR cameras (Figure 3-16). A point-and-shoot camera is an afford-
able and lightweight digital camera with lenses built into it and a screen that displays an
approximation of the image to be photographed. Point-and-shoot cameras, which range in size
and features, provide acceptable quality photographic images for the home or small office user.
An SLR camera (single-lens reflex camera), by contrast, is a high-end digital camera that has
interchangeable lenses and uses a mirror to display on its screen an exact replica of the image
to be photographed. SLR cameras are much heavier and larger than point-and-shoot cameras.
They also can be quite expensive, with a variety of available lens sizes and other attachments.

point-and-shoot
camera

@ Figure 3-16 SLR digital
cameras have lenses
and other attachments,

smart digital
whereas the lenses on amerain camera
point-and-shoot cameras toh
o ) smartphone
are built into the device. s

Many smartphones also
have built-in digital
cameras.

© iStockphote / andrew-thief,
© Pawel Gaul / Photos.com;

® iStockphota / Stephen Krow;
Courtesy of Samsung

Most point-and-shoot cameras include zoom and autofocus capability, use a built-in flash,
store images on memoty cards, and enable you to view and sometimes edit images directly
" Internet Research  on the camera. Many can take video in addition to still photos. Some are equipped with GPS,

Whatiis an SD card? giving them the capability to record the exact location where a photo was taken and then
Search for: sd card store these details with the photo. Others are waterproof. Figure 3-17 illustrates how a point-
information and-shoot digital camera might work.

How a Digital Camera Might Work

Step 1 Step 2 Step 3

The CCD generates
an analog signal
that represents the

image. I

Step 4

The analog signal is
converted to a digital
signal by an
analog-to-digital
converter (ADC).

Paint to the image to photograph and take  The image is focused on a chip called
the phato. Light passes into the lens of the  a charge-coupled device (CCD).
camera,

Step 5

A processor in the
camera adjusts the
quality of the image
and usually stores the
digital photo on media
inserted in the camera.

@ Figure 3-17 This figure
shows how a point-and-

9 shoot digital camera
might work.

© iStockphoto / David Birkbeck;

© iStockphato / David Birkbeck;

© Johan Larson / Shutterstock.com;
Courtesy of Kingstan Technology
Campany, Inc
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Evaluating Options for Home and Work

Smart digital cameras include all the features of point-and-shoot cameras and also enable you BTW
to connect wirelessly via Wi-Fi. Using the wireless capability, you instantly can save captured
photos or videos on a networked computer or the cloud, share them on your online social net- Discover More: Visit
work, upload them to a video sharing site, send them via email, and more. With a smart digital this chapter’s free
camera, you typically can download apps (just like on a smartphone) from an app store. resources to learn about

Sony {multinational

Digital camecras store captured images on storage media in the camera or on some type of .
technology corporation).

memory card. Although most cameras enable you to review, edit, print, and share photos directly
trom the camera, some users prefer to transfer photos from a digital camera or the memory card
to a computer’ hard drive to perform these tasks.

Photo Quality Resolution affects the quality of digital camera
photos. Resolution is the number of horizontal and vertical pixels in

a display. A pixel (short for picturc clement) is the smallest clement w
in an electronic image (Figure 3-18). Digital camera resolution typi-
cally is stated in wegapixels (MP), or millions of pixels. For example, a _ ‘ f

16 MP resolution means 16 million pixcls. The greater the number = Sy
of pixels the camera uses to capture a picture, the better the quality h e
of the picture but the larger the file size and the more expensive the ' pixel
camera. Most digital cameras provide a means to adjust the resolu-

ton. At a lower resolution, you can capture and store more images in

the camera.

The actual photographed resolution is known as the oprical —

resolution. Some manufacturers state enhanced resolution, instead

of, or in addition to, optical resolution. The enbanced resolution _ o .
Figure 3-18 A pixel is the smallest element in an
) i electronic image.

between those generated by the optical resolution. Be aware that & Lingong / Dreamstime.com

usually is higher because it uses a special formula to add pixels

some manufacturers compute a digital camera’s megapixels from
the enhanced resolution, instead of optical resolution.
Discover More: Visit this chapter’s free resources to learn more about resolution.

Portable and Digital Media Players

A portable media player is a mobile device on which you can store, organize, and play or
view digital media (Figure 3-19). Smartphones and other mobile devices often can function as a
portable media player. Portable media players enable you to listen to music; view photos; watch
videos, movies, and television shows; and even record audio and video. Some include a digital
camera and also offer a calendar, address book, games, and other apps. Others communicate
wirelessly with other devices or computers and enable you to synchronize your digital media
with a computer, another mobile device, or cloud storage.

portable media player

earbuds )
with button controls

portable media player
with touch screen

portable media player
with touch-sensitive pad —_

Figure 3-19 Some portable media players have touch screens; others have touch-sensitive pads or buttons
that enable you to access your media library.
® iStockphoto / Stephen Kraw; ® iStockphoto / rzelich; @ iStockphoto / AleksvF
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EarPods

Apple uses the term,
FarPods, to refer to
earbuds they designed
to match the shape of
the human ear.

Portable media players usually require a set of earbuds, which are small speakers that rest
inside each ear canal. Available in a variety of sizes and colors, some portable media player mod-
els have a touch screen. Others have a fouch-sensitive pad, which is an input device that contains
buttons and/or wheels you operate with a thumb or finger. Using the touch-sensitive pad, you
can scroll through and play music; view pictures; watch videos or movies; navigate through song,
picture, or movie lists; display a menu; adjust volume; customize settings; and perform other
actions. Some portable media players have only button controls.

Portable media players are a mobile type of digital

media player. A digital media player or streaming

(sauaney,

T\ f'.’:

media player is a device, typically used in a home, that
streams digital media from a computer or network to
a television, projector, or some other entertainment
device (Figure 3-20). Some can stream from the
Internet, enabling users to access video on websites.
Some users opt for a digital media player instead of
subscribing to cable or satellite subscription services

digital media player

Figure 3-20 A digital media player streams media to a home

entertainment device.
Courtesy of Apple, Inc.

to watch television programs.

Your collection of stored digital media is called a
media library. Portable media players and some digital
media players house your media library on a storage
device in the player and/or on some type of memory
card. With most, you transfer the digital media from
a computer or the Internet, if the device is Internet
capable, to the player’s media library. Read How To 2-3
in Chapter 2 for instructions about how to download
digital media from online services.

Mini Feature 3-3: Mobile Device Buyer's Guide
When purchasing a smartphone, digital camera, or portable or digital media player, you
should consider several factors. Read Mini Feature 3-3 for tips to consider when purchasing

these mobile devices.

MINI FEATURE 3-3

Mobile Device Buyer’s
Guide

Mobile devices such as smartphones, digital cameras, and
portable and digital media players are extremely papular.
Research the manufacturers and then consider the fol-
lowing guidelines before purchasing a mobile device.

Smartphone Purchase Guidelines

1. Choose a mohile service provider and plan that
satisfies your needs and budget. Choose a sufficient
voice, text, and data plan that is appropriate.

2. Decide on the size, style, and weight of the
smartphone that will work best for you.

3. Determine whether you prefer an on-screen
keyboard, keypad, or mini keyhoard.

4. Select a smartphone that is compatible with the
program you want to use for synchronizing your
email messages, contacts, calendar, and other data.
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5. Choose a smartphone with sufficient battery life

that meets your lifestyle.

. Make sure your smartphcne has enough memory
and storage for contacts, email messages, photos,
videos, and apps.

. Consider purchasing accessories such as extra batteries,
earbuds, screen protectors, and carrying cases.

® iStockphoto / luxxtek; Courtesy of Nokia;

Courtesy of Nokia
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Digital Camera Purchase Guidelines connect using a wired and/or wireless connection.
Choose a player that is compatible with the type
of connection you can provide.

3. Read reviews about sound quality. If you are
purchasing a portable device, consider higher-quality
earbuds, headphones, or external speakers.

1. Determine the type of digital camera that meets
your needs, such as a point-and-shoot camera or
SLR camera.

2. Choose a camera with an appropriate resolution.

3. Evaluate memory cards, because different cameras
require different memary cards.

® iStockphoto / tomprout

® iStockphoto 7 Olga Popova,
® iStockphoto 7 Olga Popova;
© Terry Morris / Photos.com

4. Consider a camera with built-in photo editing features.

5. Make sure that you can see the screen easily. 4. Select a player that is compatible with other devices
6. If the photos you plan to take will require you to you already own.
zoom, choose a camera with an appropriate optical 5, Consider additional memory cards to increase the
zoom. storage capacity of your portable or digital media
7. Purchase accessories such as extra batteries and player.
battery chargers, extra memory cards, lenses, and 6. Consider the accessories. If your portable or digital
carrying cases. media player connects to a television or other dis-

play, consider purchasing a keyboard so that you
can type easily. If the device is portable, consider
additional batteries or a protective case.
Discaver More: Visit this chapter's free resources
to learn mare ahout smartphone, digital camera, and

© iStockphoto /
Vasiliki Varvaki

Portable or Digital Media Player Purchase portable and digital media player manufacturers and

Guidelines specifications.

1. Choose a device with sufficient storage capacity for €7 Consider This: Although most smartphones
your media library and apps. also can function as digital media players and digital

2. Consider how the portable or digital media cameras, would you have a separate digital media
player will connect to the Internet. Some devices player and digital camera? Why?

E-Book Readers

An e-book reader (short for electronic book reader), or e-reader, is a mobile device that is
used primarily for reading e-books and other digital publications (Figure 3-21). An e-book, or
digital book, is an electronic version of a printed book, read-
able on computers and other mobile devices. Digital publi-
cations include books, newspapers, and magazines. Mobile
computers and devices that display text also can function as
e-book readers.

E-book readers usually are smaller than tablets but larger
than smartphones. Most e-book reader models can store thou-
sands of books, have a touch screen, and are Internet capable
with built-in wireless technology. You use an on-screen key- Figure 3-21 E-book
readers enable you to
read e-books and other
digital publications such
as newspapers and

magazines.
@ iStockPhoto / Petar Chernaev

board to navigate, search, make selections, take notes, and
highlight. Some have a text-to-speech feature, where the device
speaks the contents of the printed page. E-book readers are
available with an electronic paper black-and-white screen or

with a color screen. Most have settings to adjust text size and
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Electronic Paper Screen
Some users of e-books
prefer the electronic
paper black-and-white
screen over the models
with color screens
because the electronic
paper resembles a paper
page from a book.

6 Internet Research
Which activity trackers are
the most widely used?

Search for. popular activity
trackers

o TN Computers and Mobile Devices

for various lighting conditions, such as bright sunlight or dim lighting. Batteries usually have a
long life, providing more than 75 hours of use before needing to be recharged.

Similar to how a portable media player stores digital media, e-book readers store digital
publications in a library on a storage device in the e-book reader and/or on memory cards. You
typically transfer the digital publication from a computer or the Internet, if the device is Internet
capable, to the e-book reader. Read TTow To 2-3 in Chapter 2 for instructions about how to
download digital media from online setvices.

Discover More: Visit this chapter’s free resources to learn more about e-book readers.

€D CONSIDER THIS

Do you need a separate e-book reader if you have a tablet or other device that can function as an
e-hook reader?

If you want the flexibility of reading on one device while using a tablet or other device for separate tasks, you will
want to purchase a separate e-book reader. Also, e-book readers have a design suited for optimal readability of
on-screen text and a longer battery life.

Wearable Devices
A wearable device or wearable is a small, mobile computing device designed to be worn by a

consumer {Figure 3-22). These devices often communicate with a mobile device or computer
using Bluetooth. Three popular types of wearable devices are activity trackers, smartwatches, and
smartglasses.

An activity tracker is a wearable device
that monitors fitness-related actvities such
as distance walked, heart rate, pulse, calo-
ries consumed, and sleep patterns. These
devices typically sync, usually wirelessly,

| with a web or mobile app on your com-
puter or mobile device to extend the capa-
bility of the wearable device.

A smartwatch is a wearable device that,

in addition to keeping time, can com-

activity tracker communicates with
health fitness app on smartphone

.y T N

smartwatch wirelessly communicates municate wirelessly with a smartphone to

with compatible smartphane make and answer phone calls, read and

send messages, access the web, play music,
work with apps such as fitness trackers
and GPS, and more. Most include a touch
screen.

Smartglasses, also called smart eyewear,
are wearable head-mounted eyeglass-

smartglasses, such as Google Glass shown
here, respond to voice instruction to access
note taking and other apps

Figure 3-22 Three popular wearable devices include activity trackers, smartwatches,

and smartglasses.

® iStockPhato / Petar Chernaev; @ iStockPhota / Chesky_W; © iStockPhota / scanrail; © iStockPhoto / Wavebreak;

Source: Google Inc

a Internet Research
How does augmented
reality apply to
smartglasses?

type devices that enable the user to view
information or take photos and videos

k = 4 that are projected to a miniature screen
in the user’s ticld of vision. For example,
the device wearer could run an app while
wearing smartglasses that display tlight
status information when he or she walks
into an airport. Users control the device
through voice commands or by touching controls on its frame. Some smartglasses also

include mobile apps, such as fitness trackers and GPS.
Discover More: Visit this chapter’s free resources to learn more about wearable devices.

Search for: augmented reality
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Game Devices

A game console is a mobile computing device designed for single-player or multiplayer

video games. Gamers often connect the game console to a television or a monitor so that

they can view gameplay on the screen. Some models also allow you to listen to music and

watch movies or view photos. Typically weighing between 3 and 11 pounds, many game -

console models include storage for games and other media. Optical disc drives in the game

Technology Innovator
Discover More: Visit this
chapter’s free resources

) ) to learn about Nintendo
keyboards or webcams so that they more easily can send text messages or conduct video (multinational consumer

consoles provide access to games and movies on optical disc. Some use memory cards and
accept USB flash drives. Game consoles that are Internet capable enable gamers to
download games, stream games or movies, and play with others online. Some gamers connect

chats with other gamers. electronics company).
A handheld game device is a small mobile device that contains a screen, speakers, controls,

and game console all in one unit. Some include a stylus. Some handheld game device models

have touch screens and built-

in digital cameras. Some are

Internet capable for down-

loading games and apps. Most

handheld game devices can com-

municate wirelessly with other

similar devices for multiplayer

gaming.

With a game console or joystick pedals and wheel
computer video game, players
direct movements and actions of
on-screen objects via a control-
ler, voice, or air gestures. Game
controllers include gamepads,
joysticks and wheels, dance pads,
and a varicty of motion-scnsing

controllers (Figure 3-23). The s
tollowing list describes each of dance pad

mation-sensing game balance board
controller
these types of game controllers.

Most communicate via wired or Figure 3-23 Game players have a variety of ways to direct movements and actions of

wireless technology. on-screen objects.
© iStockphota / peng wu; © aquariagirl 1970 / Shutterstock.com; © Gearge Dolgikh / Shutterstock.com; Courtesy of DDR Game;
o A gﬂmepﬂd, which is held ® [Stockphoto / Florea Marius Catalin; © Stuartkey / Dreamstime.com

with both hands, controls
the movement and actions of players or objects in video games or computer games. On
the gamepad, users press buttons with their thumbs or move sticks in various directions to
trigger events. Several gamepads can communicate with the game console simultaneously for
multiplayer gaming.

¢ Users running flight and driving simulation software often use a joystick or wheel. A joyszick is
a handheld vertical lever, mounted on a base, that you move in difterent directions to control
the actions of the simulated vehicle or player. The lever usually includes buttons, called
triggers, that you press to initiate certain events. A wheel is a steering-wheel-type input device
that users turn to simulate driving a car, truck, or other vehicle. Most wheels also include foot
pedals for acceleration and braking actions.

A dance pad is a flat, electronic device divided into panels that users press with their feet in
response to instructions from a music video game. These games test the user’s ability to step
on the correct panel at the correct time, following a pattern that is synchronized with the
rhythm or beat of a song.
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*  Motion-sensing game controllers allow users to guide on-screen elements with air gestures, that

3 Internet Research
Which video games are the
most widely used?

Search for: popular video
games

is, by moving their body or a handheld input device through the air. Some motion-sensing
game controllers are sold with a particular type of game; others are general purpose. Sports
games, for example, use motion-sensing game controllers, such as baseball bats and golf clubs.
With general-purpose motion-sensing game controllers, you simulate batting, golfing, and
other actions with a universal handheld device or no device at all.

¢ Other controllers include those used for music and fitness games. Controllers that resemble

musical instruments, such as guitars, drums, keyboards, and microphones work with music

video games that enable game players to create sounds and music by playing the instrument.

Fitness games often communicate with a balance board, which is shaped like a weight scale and

contains sensors that measure a game player’s balance and weight. Read Ethics & Issues 3-3 to

consider whether games and apps are qualified to provide medical advice.

Discover More: Visit this chapter’s free resources to learn more about game devices.

€ ETHICS & ISSUES 3-3

Are Fitness Video Games and Apps
Qualified to Provide Medical Advice?
Most video games and smartphone apps
provide a workout anly for your fingers. A host
of games and apps, however, attempt to track
calories, suggest workout routines, and more.
Because you can take your smartphane any-
where, one advantage is that apps can provide
tips for eating healthfully at a restaurant, act
as a pedometer to track your steps, and send
reminders to exercise. Wearable fitness devices
can track your steps or use GPS to trace your
route when running or biking. Another advan-
tage is you can receive instant feedback and
support from fitness apps and games that

allow you to post workouts, calorie counts, and
even weight loss to online social networks,
Some apps even reward you for working out.
Some critics find fault with these apps,
claiming that medical personnel have not
evaluated either the game or app developers,
or the games and apps themselves. Because
they do nat take into account the amount
of lean muscle mass and body fat, health
and weight loss goals can be miscalculated.
Experts say that games that simulate sports,
such as tennis, burn half the calories you
would burn if you participated in the actual
sport. Some medical professionals also nate
that apps do not consider a participant’s

medical history when recommending activities.
Proponents of fitness-related games and apps
say that the games encourage people to be
more active and can provide pasitive feedback,
especially the elderly and children who might
otherwise not get much physical activity.

Consider This: Should game and app
developers provide medical advice? Why or
why not? Can fitness-related games provide
a quality workout? Can an app give accu-
rate calorie recommendations? Why or why
not? As long as the games make people
more active, should you ignore a games’
shortcomings? Why or why not?

Embedded Computers

An embedded computer is a special-purpose computer that functions as a component in a

larger product. Embedded computers are everywhere — at home, in your car, and at work. The

following list identifies a variety of everyday products that contain embedded computers.

* Consumer electronics: Mobile phones, digital phones, digital televisions, cameras, video

recorders, DVD players and recorders, answering machines

* Home automation devices: Thermostats, sprinkling systems, security systems, vacuum

systems, appliances, lights

* Automobiles: Antilock brakes, engine control modules, electronic stability control, airbag

control unit, cruise control, navigation systems and GPS receivers

¢ Process controllers and robotics: Remote monitoring systems, power monitors, machine

controllers, medical devices

* Computer devices and office machines: Keyboards, printers, fax and copy machines

Because embedded computers are components in larger products, they usually are small and have

limited hardware. These computers perform various functions, depending on the requirements

of the product in which they reside. Embedded computers in printers, for example, monitor the
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amount of paper in the tray, check the ink or toner level, signal if a paper jam has occurred, and so
on. Figure 3-24 shows some of the many embedded computers in vehicles. Read Ethics & Issues 3-4
to consider whether in-vehicle technology fosters a false sense of security.



Cars equipped with wireless communications
capabilities, called tefematics, include features
such as navigation systems, remote diagnosis

and alerts, and Internet access.

Advanced airbag systems have
crash-severity sensors that determine
the appropriate level to inflate the
airbag, reducing the chance of airbag
injury in low-speed accidents.

Electronic stability control
automatically applies brakes, and
may reduce engine power, when you

Evaluating Options for Home and Work

is insufficient.

lose control of steering or traction.

Srnartphone apps, such as the OnStar Remotelink
app shown here, remotely start the engine, unlock
doars, stream music through the vehicle’s sound
system, display driving directions, and more.

Adaptive cruise control systems detect if
] vehicles in front of you are too close and,
J if necessary, adjust the vehicle's throttle,
may apply brakes, and/or sound an alarm.

Tire pressure monitoring systems
send warning signals if tire pressure

Drive-by-wire systems sense pressure on the gas
pedal and communicate electranically to the
engine how much and how fast to accelerate.

Figure 3-24 Some of the embedded computers designed to improve your safety, security, and performance

in today’s vehicles.

® Nir Levy / Shutterstack.com; © Santiago Cornejo / Shutterstock.com; © iStackphaota / narvikk; @ iStockphoto / kennsth-cheung; © iStockphato / Marcin

Laska; @ iStockPhoto / pagadesign; Source: OnStar, LLC

€ ETHICS & ISSUES 3-4

Does In-Vehicle Technology Foster

a False Sense of Security?

Emhedded computers in vehicles can guide
you when backing out of a driveway, warn
you if a vehicle or abject is in your blind
spot, or alert you to unsafe road conditions.
Apps can track gas mileage or notify you
when your car needs an oil change or other
services. Recently, all new cars were required
to include electronic stability control, which
can assist with steering the car in case of
skidding, and backup cameras. Other tech-
nologies adjust vehicle speed or headlight
usage, and can even activate the brakes.

All of this technolagy is intended to make
driving safer.

Critics of in-vehicle technology claim that
it can provide drivers with a false sense of
security. If you rely on a sensor for assistance
while backing up, parking, or changing lanes,
for example, you may miss other obstructions
that could cause a crash. Reliance on electronic
stability control or other crash-avoidance
technologies may cause you to drive faster than
conditions allow or to pay less attention to the
distance between your vehicle and athers.

The effect on new, teen drivers is especially
of concern. If teens leam to drive using vehicles

equipped with features such as video rearview
mirrars, they may be unable to drive older, less-
equipped vehicles safely. Many apps and devices
help parents protect their teens while driving.
Apps can program mobile devices to block
incoming calls or text messages while the vehicle
is moving. GPS can track a vehicle’s lacation and
speed. Sensors can monitor seatbelt usage and
number of passengers in the vehicle.

Consider This: Does in-vehicle technology
make driving safer? Why or why not?

What basic skills should all drivers have,
regardless of their vehicle’s technology?

€ CONSIDER THIS

Can embedded computers use the Internet to communicate with other computers and devices?
Many already do, an a small scale. For example, a Smart TV enables you to browse the web, stream video from
online media services, listen to Internet radio, communicate with others on social media sites, play online games,
and more — all while watching a television show.
A trend, called the internet of Things, describes an environment where processors are embedded in every
product imaginable (things), and those 'things’ communicate with one another via the Internet (i.e., alarm
clocks, coffeemakers, apps, vehicles, refrigerators, phones, washing machines, doorbells, streetlights, thermostats,
navigation systems, etc.). For example, when your refrigerator detects the milk is low, it sends your phone a text
message that you need milk and adds a ‘buy milk" task to your scheduling app. On the drive home, your phaone
determines the closest grocery store that has the lowest milk price and sends the address of that grocery store to
your vehicle's navigation system, which, in turn, gives you directions to the store. In the store, your phone directs
you to the dairy aisle, where it receives an electronic coupon from the store for the milk. Because this type of
environment pravides an efficient means to track or monitor status, inventory, behavior, and more — without
human intervention — it sometimes is referred to as machine-to-machine (M2M) communications. For additional

information about the Internet of Things, read Mini Feature 6-1 in Chapter 6.
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Putting It All Together

@ BTW Industry experts typically classify computers and mobile devices in six categories: personal

Technology Trend computers (desktop), mobile computers and mobile devices, game consoles, servers, supercom-

Discover Mare: Visit this  puters, and cmbedded computers. A computer’s size, speed, processing power, and price

chapter’s free resources  determine the category it best fits. Due to rapidly changing technology, however, the distinction
to learn about volunteer  among categories is not always clear-cut. Table 3-3 summarizes the categories of computers
computing, where
you can donate your
computer's resources

[eleycRe U=l Table 3-3 Categories of Computers and Mobile Devices
research projects.

discussed on the previous pages.

Number of
Simultaneously
Category Physical Size Connected Users General Price Range
Personal computers Fits on a desk Usually one {can be more  Several hundred to
(desktop) if networked) several thousand dollars
Mabile computers and Fits on your lap Usually one Less than a hundred
mobile devices or in your hand dollars to several
thousand dollars
Game consoles Small box One to several Several hundred dollars
or handheld device or less
Servers Small cahinet to room full  Two to thousands Several hundred to
of equipment several million dollars
Supercomputers Full room of equipment  Hundreds to thousands Half a million to several
billion dollars
Embedded computers Miniature Usually one Embedded in the price of

the product

© Cengage Learning

C NOW YOU SHOULD KNOW
Be sure you understand the material presented in the sections titled Cloud Computing, Mobhile Devices, Game
Devices, Embedded Computers, and Putting It All Together, as it relates to the chapter objectives.

Now you should know . . .

e When you are using cloud computing (Objective 4)

¢ What you should consider when purchasing a mohile device (Objective 5)

o What types of controllers you might use with game consoles (Objective 6)

e When you are using an embedded computer (Objective 7)

Discover More: Visit this chapter’s premium content for practice quiz opportunities.

®srw Ports and Connections

Instead of the term,

port, the term, jack, Computers and mobile devices connect to peripheral devices through ports or by using wireless
sometimes is used to technologies. A port is the point at which a peripheral device (i.e., keyboard, printer, monitor,

identify audio and video
ports (i.e., audio jack or
video jack).

etc.) attaches to or communicates with a computer or mobile device so that the peripheral device
can send data to or receive information from the computer or mobile device. Most computers
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and mobile devices have ports (Figure 3-25).
Some ports have a micro or mini version for

mobile devices because of the smaller sizes of

ports on a parts on a laptop

these devices. desktop

A connector joins a cable to a port. A
conncector at one end of a cable attaches to a
port on the computer or mobile device, and
a connector at the other end of the cable
attaches to a port on the peripheral device.
"Table 3-4 shows a variety of ports you may

h ; ) ports on a
find on a computer or mobile device. USB

digital camera

porton a

and Thunderbolt are more general-purpose smartphone

ports that allow connections to a wide variety ports on a

of devices; other ports are more specific and teblet

connect a single type of device. Figure 3-25 Most computers and mobile devices have ports so that you can
connect the computer or device to peripherals.

Courtesy of Gateway; @ Ultraone / Dreamstime.com; Caurtesy of Lenovo; @ iStackphato / Nikada; @ eduard ionescu /
Shutterstock

(o) Table 3-4 Popular Ports and Connectors

Port Type Connector Photo Port Photo Port Type Connector Photo Port Photo
DisplayPort Mini USB .,/ .
(audio/video) & :
4 Mini HDMI
(audiofvideo) \
DVI (digital video

interface) A

HDMI (audio/video)

Speaker

Network (Ethernet) /‘\
T —————

e
Headphones ‘\ @
Lightning g\
Microphone /

Micro USB - VGA

Thunderbolt

N

USB (Type A)

r

USB (Type B)

2
pu
&

Mini DisplayPort
=

Discaver More: Visit this chapter’s free resources for an expanded list of ports and connectors.

© Cengage Learning; © Steveheap / Dreamstime.com; © iStackphato / Hans Martens; © iStackphato / Ksenia Krylova; © iStackphota / Lusoimages, © lorge Salcedo / Shutterstack.com; © Aarrows /
Dreamstime.com; © iStockphoto / Luscimages; © Pcheruvi / Dreamstime.com; © iStockphoto / Potapova Vaeriya; © iStockphoto / Jivko Kazakov, @ iStockphoto / TimArbaev; @ iStockphoto /7 Ashok
Radrigues; © iStockphoto / Jon Larsan; © Aarrows / Dreamstime.com; © iStockphoto / Denis Sokolov; © German Ariel Berra / Shutterstock.com; @ Aarrows / Dreamstime.com; @ iStockphaoto / Li
Ding; @ iStackphoto / TimArbaev; ® iStackphoto / Matthew Brown; © Jorge Salcedo /Shutterstock.com; © Pcheruvi / Dreamstime.com; © Anton Malcev / Photos.com; @ iStockphato / alexander
kirch; © iStockphoto / Nick Smith; © iStockphoto / Mohamed Badawi, © Jorge Salcedo /Shutterstock @ iStockphoto / Brandon Laufenberg; © getlT / Shutterstock.com; @ stavklem / Shutterstock.
com; @ iStackphoto / Luscimages, © lexan / Shutterstock; © iStackPhota / NikiLitov; © iStackPhato / Peter Hermus; @ Jarp / Fotalia; Caurtesy of Samsung
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USB Ports

A USB port, short for universal serial bus port, can connect up to 127 different peripheral
devices together with a single connector. Devices that connect to a USB port include the fol-
lowing: card reader, digital camera, external hard drive, game console, joystick, modem, mouse,
optical disc drive, portable media player, printer, scanner, smartphone, digital camera, speakers,
USB flash drive, and webcam. In addition to computers and mobile devices, you find USB ports

in vehicles, airplane seats, and other public locations.

Scveral USB versions have been released, with newer versions (i.c., USB 3.0) transferring data

and information faster than eatlier ones (i.c., USB 2.0). Newer versions are backward compatible,

which means they support older USB devices as well as newer ones. Keep in mind, though, that

older USB devices do not run any faster in a newer USB port. In addition to transferring data,

cables plugged into USB ports also may be able to transfer power to recharge many smart-
phones and tablets. Newer versions of USB can charge connected mobile devices even when the

computer is not in use.
To actach muldple peripheral devices using a single USB port, you can use a USB hub. A USB

hub is a device that plugs in a USB port on the computer or mobile device and contains multiple

USB ports, into which you plug cables from USB devices. Some USB hubs are wireless. That

is, a receiver plugs into a USB port on the computer and the USB hub communicates wirelessly

with the recetver. Read Secure I'T" 3-4 for tips when using USB charging stations.

Public USB Charging Stations — Safe
or Not?

Although you might be tempted to recharge
your smartphone or mobile device at a public
charging station, think twice before plugging
your USB cable into the charging kiosk's port.
The station may be juice jacking, which accurs
when a hacker steals data from or transfers
malware to the device via a USB cable at a
charging station. (A hacker is someone who
accesses a computer or network illegally.)
This process is possible because the USB
cable is used for two purposes: supplying
power and syncing data. It can occur within
one minute after plugging into the charger.

Anything on the device is susceptible, including
photos, contacts, and music, and some malware
can create a full backup of your data, leaving
you prone to identity theft. Once the phone
or mabile device is infected, it can continue to
transmit data via Wi-Fi. Security experts claim
that the only method of erasing this malware is
to restore the device to its factory settings.
Charging stations are comman in airports,
business centers, and conference rooms. While
most are safe, you can reduce the possibility
of juice jacking by taking these precautions:
e Use a travel charger, also called a power
bank, which can recharge a device several
times before needing recharging itself.

e Keep the phone or mohile device locked
so that it requires a password to sync data
with anather device. Turning off the device
while charging may not pravide sufficient
protection against accessing the storage
media.

e Use a power-only USB cable that does not
allow data transmission.

€D Consider This: Should warning signs

be posted by public charging stations?
Would you use a public charging kiosk if your
smartphone or mobile device was running
low on battery power?

Discover More: Visit this chapter’s free resources to learn more about USB versions.

Port Replicators and Docking Stations
Instead of connecting peripheral devices directly to ports on a mobile computer, some mobile

users prefer the flexibility of port replicators and docking stations. A port replicator is an external

device that provides connections to peripheral devices through ports built into the device. The

mobile user accesses peripheral devices by connecting the port replicator to a USB port or 2
special port on the mobile computer. Port replicators sometimes disable ports on the mobile
computer to prevent conflicts among the devices on the computer and port replicator.

A docking station is similar to a port replicator, but it has more functionality. A docking station,
which is an external device that attaches to a mobile computer or device, contains a power
connection and provides connections to peripheral devices (Figure 3-26). Docking stations also
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may include slots for memory cards,
optical disc drives, and other devices.
With the mobile computer or device

in the docking station, users can work
with a tull-sized keyboard, a mouse, and
other desktop peripheral devices from
their laptop or tablet.

Wireless Device Connections
Instead of connecting computers

and mobile devices to peripheral

devices with a cable, some peripheral

devices use wireless communications

technologies, such as Bluetooth, Wi-Fi,

and NFC.

Bluetooth Bluetooth technology
uses short-range radio signals to
transmit data between two Bluetooth-
enabled computers or devices. In
addition to computers, mobile devices

Evaluating Options for Home and Work

tablet in docking
station

close-up of
docking station

USB ports

docking
station

wireless
keyboard

Figure 3-26 Docking stations often are used with tablets and other mobile computers,

providing connections to peripheral devices.
Courtesy of Fujitsu Technology Solutions;, © Cengage Learning

and many peripheral devices, such as a mouse, keyboard, printer, or headset, and many vehi-
cles and consumer clectronics are Bluetooth enabled. Bluetooth devices have to be within
about 33 feet of each other, but the range can be extended with additional equipment. If you
have a computer that is not Bluetooth enabled, you can purchase a Bluetooth wireless port
adapter that will convert an existing USB port into a Bluetooth port. Read How To 3-1 for
instructions about setting up two Bluetooth devices to communicate with each other.

Pair Bluetooth Devices

Before two Bluetooth devices will
communicate with each other, they might
need to be paired. Pairing is the process of
initiating contact between two Bluetooth
devices and allowing them to communicate
with each other. It is important to have the
documentation for the Bluetooth devices you
are pairing readily available. The following
steps will help you pair two Bluetooth devices.

1. Make sure the devices you intend to pair
are charged completely or plugged into an
external power source.

2. Turn on the devices to pair, ensuring they
are within your immediate reach.

3. If necessary, enahle Bluetocth on the
devices you are pairing.

4. Place one device in discoverable mode,
which means it is waiting for another
Bluetooth device to locate its signal.

If you are cannecting a smartphone
to a Bluetooth headset, for example,

the smartphone would need to be in
discoverable mode.

. Refer to the other device's documentation
and follow the necessary steps to locate
the discoverable device from the other
device you are pairing.

. After no more than about 30 seconds, the
devices should initiate communications.

. You may be required to enter a passkey
(similar to a PIN) on one device for the
other device with which you are pairing.
For example, if you are pairing a smart-
phone with a Bluetooth headset, you
may be required to enter the Bluetoath
headset's passkey on the smartphone. In
this case, you would refer to the Bluetooth
headset's documentation to obtain the
passkey. Common passkeys are 0000 and
1234,

. After entering the carrect passkey, the two
devices should he paired successfully.

€73 Consider This: Why is a passkey
required when pairing twao Bluetooth devices?
Do you need to pair Bluetooth devices before
each use?

© Normal Chan / Shutterstock.com
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Wi-Fi  Short for wireless fidelity, Wi-Fi uses radio signals that conform to 802.11 standards,
which were developed by the Institute of Electrical and Electronics Engineers (IEEE).
Computers and devices that have the appropriate Wi-Fi capability can communicate via
radio waves with other Wi-Fi computers or devices. Most mobile computers and devices are
Wi-Fi enabled, along with routers and other communications devices. For successful Wi-Fi
communications in open or outdoor areas free from interference, the Wi-Fi computers or
devices should be within 300 fect of each other. In closed areas, the wireless range is about
100 feet. To obtain communications at the maximum distances, you may need to install extra
hardware. Read How "To 3-2 for instructions about connecting a phone to a Wi-Fi network.

HOW TO 3-2

Connect Your Phone to a Wi-Fi Network
to Save Data Charges

Many of today’s data plans limit the
amount of data you can transfer each
month an your mabile service provider's
network. Connecting a smartphone to a

. When your phone displays a list of available

. If necessary, enter any additional information,

wireless networks, choose the netwark to
which you want to connect.

such as a password, required to connect to
the network.

Wi-Fi network enables you to transfer =
data without using your phone's data plan
and risking costly overages. The following

steps describe how to connect your phone
to a Wi-Fi network.

. Your phone should indicate when it
successfully is connected to the netwaork.

7. When you are finished using the Wi-Fi
connection or are not within range of
the Wi-Fi network, disable Wi-Fi on your

1. Make sure you are in a location where phone to help conserve battery life.

a Wi-Fi network is available. Obtain

any necessary information you need to

€7 Consider This: If you have a data plan
connect to the Wi-Fi network.

allowing unlimited data and you are within
range of a Wi-Fi network, is it better to use
your mobile service provider's netwark or the
Wi-Fi network? Why?

2. Navigate to the settings on your phone.

3. Locate and enable Wi-Fi in your phone’s
settings.

Google Inc.

NFC NFC (near field communications) uses close-range radio signals to transmit data
between two NFC-enabled devices. Examples of NFC-enabled devices include smartphones,
digital camcras, computers, televisions, and terminals. Other objects, such as credit cards and
tickets, also use NFC technology. For successful communications, the devices either touch or
are within an inch or two of each other.

Discover More: Visit this chapter’s free resources to learn more about transfer rates of
wireless communications technologies and 802.11 standards.

€ CONSIDER THIS

What are some uses of NFC devices?
e Pay for goods and services (i.e., smartphone to terminal)

e Share contacts, photos, and other files (i.e., smartphone to smartphone or digital camera to television)
e Download apps (i.e., computer to smartphone)

¢ Gain access or admittance (i.e., smartphone to terminal)

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third patty content may be suppressed from the eBook and/or eChaptery(s)
Editorial review has deemed that any suppressed content does not materially aftect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it



Evaluating Options for Home and Work

Protecting Hardware

Users rely on computers and mobile devices to create, store, and manage important information.

Thus, you should take measures to protect computers and devices tfrom theft, vandalism, and
failure.

Hardware Theft and Vandalism

Companies, schools, and other organizations that house many computers are at risk of hardware
theft and vandalism, especially those with smaller computers that easily can fit in a backpack or
briefcase. Mobile users are susceptible to hardware theft because the size and weight of their com-
puters and devices make them easy to steal. Thieves may target laptops of company executives so
that they can usc the stolen computer to access confidential company information illegally.

To help reduce the chances of theft, companies and schools use a variety of security measures.
Physical access controls, such as locked doors and windows, usually are adequate to protect the
cquipment. Many businesscs, schools, and some homcowners install alarm systems for addi-
tional security. School computer labs and other facilities with a large number of semifrequent
users often attach additional physical security devices, such as cables that lock the equipment
to a desk, cabinet, or floor. Mobile users sometimes lock their mobile computers temporarily
to a stationary object, for example, a table in a hotel room. Small locking devices also exist that
require a key to access a hard drive or optical disc drive.

Users also can install a security or device-tracking app on their mobile computers and devices.
Some security apps shut down the computer and sound an alarm if the computer moves beyond
a specified distance. Others can be configured to
photograph the thieves when they use the com-
puter. Device-tracking apps use GPS, Wi-Fi, I[P
addresses, and other means to determine the loca-
tion of a lost or stolen computer or device.

Users can configure computers and mobile
devices to require identification before allowing
access. For example, you can require entry of a
user name and password to use the computet or
device. Some computers and mobile devices have
built-in or attached fingerprint readers (Figure
3-27), which can be used to verify a user’ identity
before allowing access. A fingerprint reader cap-
tures curves and indentations of a fingerprint. This
type of security does not prevent theft, but it ren-
ders the computer or device useless if it is stolen.

Discover More: Visit this chapter’s
free resources to learn more about

device-tracking apps.

fingerprint
reader

Hardware Failure
Hardware can fail for a variety of reasons: aging hardware; random events, such as electrical
power problems; and even errors in programs or apps. Not only could hardware failure require
you to replace or repair a computer or mobile device, but it also can cause loss of software, data,

and information.
One of the more common causes of system failure is an electrical power variation, which can
cause loss of data and loss of equipment. If computers and mobile devices are connected to a

network, a single power disturbance can damage multiple devices at once. Electrical disturbances

that can cause damage include undervoltages and overvoltages.

6 Internet Research

How prevalent is theft of
mobile devices?

Search for: mobile device
theft

BTW

You usually can instruct
the password screen to
display your name and
phone number, so that

a Good Samaritan can
return a lost computer or
device to you.

Figure 3-27 Some
mobile computers
and devices include
fingerprint readers,
which can be used to
verify a user’s identity.
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* An undervoltage occurs when the electrical supply or voltage drops, often defined as
more than five percent, below the normal volts. A brownout is a prolonged (more than a
minute) undervoltage. A bluckout is a complete power failure. Undervoltages can cause data
loss but generally do not cause equipment damage.

* An overvoltage, or power surge, occurs when the incoming electrical supply or voltage
increases, often defined as more than five percent, above the normal volts. A momentary
overvoltage, called a spike, occurs when the increase in power lasts for less than one
millisecond (thousandth of a second). Uncontrollable disturbances such as lightning bolts
can cause spikes. Overvoltages can cause immediate and permanent damage to hardware.

To protect against clectrical power variations, usc a surge protector. A surge protector, also
called a surge suppressor, uses electrical components to provide a stable current flow and mini-
mize the chances of an overvoltage reaching the computer and other electronic equipment
(Figure 3-28). Sometimes resembling a power strip, the computer and other devices plug in the
surge protector, which plugs in the power source.

Figure 3-28 Circuits inside a surge protector safeguard against

electrical power variations.
© iStockPhato / missisya

"The surge protector absorbs small overvoltages — generally without damage to the computer
and equipment. To protect the computer and other equipment trom large overvoltages, such
as those caused by a lightning strike, some surge protectors stop working completely when an
overvoltage reaches a certain level. Surge protectors also usually protect the computer from
undervoltages. No surge protectors are 100 percent effective. Large power surges can bypass the
protector. Repeated small overvoltages can weaken a surge protector permanently. Some experts
recommend replacing a surge protector every two to three years.
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For additional electrical protection, some users connect an uninterruptible power supply
to the computer. An uninterruptible power supply (UPS ) is a device that contains surge
protection circuits and one or more batteries that can provide power during a temporary or
permanent loss of power (Figure 3-29). A UPS connects your computer and a power source.
Read How To 3-3 for purchasing suggestions regarding surge protectors and UPSs.

Figure 3-29 If power fails, a UPS uses batteries to provide electricity for a limited

amount of time.
© rendeep kumar r / Shutterstock

HOW TO 3-3

Evaluate Surge Protectors and UPSs surge protector, the more protection it o Warranty for damages to any connected
Electrical power surges are a part of everyday  offers. When evaluating surge protectors equipment
life, and they are espedially prevalent during  and UPSs, they should meet or exceed these o | 5y clamping voltage
thunderstorms and peak energy consump- specifications:

. . . ¢ High energy-absorption ratin
tion periods. These unavoidable occurrences e % P g

. " . o Sufficient outlets to accommodate each i
can damage or ruin sensitive electronic device needing protection * Low respanse time, preferably less than
equipment. The processor in a computer is - oI ‘ . ten nanoseconds
particularly sensitive to fluctuations in cur- * Individual on/off switch for each device e Protection for a modem, communications
rent. Two devices can help protect electronic e Built-in fuse lines, and cables
companents: a surge protector and an o UL 1449 rating that ensures quality
uninterruptible power supply (UPS). control and testing €3 Consider This: What other factors
Purchase the best surge protectoryou can - rating of at least 600 might you consider while evaluating surge
afford. Typically, the amount of protection ‘ . . o orotectors? Why?
offered by a surge protector is proportional  ® Indicator light showing the device is
to its cost. That is, the more expensive the functioning properly
€ CONSIDER THIS
What other measures can organizations implement if their computers must remain operational at
all times?

Some companies use duplicate components or duplicate computers to protect against hardware failure.

A fault-tolerant computer has duplicate components so that it can continue to operate when one of its main
compaonents fail. Airline reservation systems, communications networks, ATMs, and other systems that must be
operatianal at all times use duplicate components, duplicate computers, or fault-tolerant computers.
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Health Concerns of Using Technology

The widespread use of technology has led to some important user health concerns. You should
be proactive and minimize your chance of risk.

Repetitive Strain Injuries

A reperitive strain injury (RSI) is an injury or disorder of the muscles, netves, tendons,
ligaments, and joints. Technology-related RSIs include tendonitis and carpal tunnel
syndrome.

¢ Tendonitis is inflammation of a tendon due to repeated motion or stress on that tendon.
* Carpal tunnel syndrome (CTS) is inflammation of the nerve that connects the forearm to the

palm of the hand.

Repeated or forceful bending of the wrist can cause tendonitis of the wrist or CTS.
Symptoms of tendonitis of the wrist include extreme pain that extends from che forearm
to the hand, along with tingling in the fingers. Symptoms of CTS include burning pain
when the nerve is compressed, along with numbness and tingling in the thumb and first
two fingers.

Long-term computer work can lcad to tendonitis or CTS. Factors that causc these disorders
include prolonged typing, prolonged mouse usage, or continual shifting between the mouse and
the keyboard. If untreated, these disorders can lead to permanent physical damage.

% CONSIDER THIS
What can you do to prevent technology-related Hand Exercises
tendonitis or CTS? o Spread fingers apart for several seconds while
Follow these precautions: keeping wrists straignt.
 Gently push back fingers and then thumb.
o Take frequent breaks to exercise your hands and arms « Dangle arms loosely at sides and then shake

arms and hands.

(Figure 3-30).

¢ Do not rest your wrists on the edge of a desk.
Instead, place a wrist rest between the keyboard and
the edge of your desk.

e Place the mouse at least six inches from the edge
of the desk. In this position, your wrist is flat on
the desk.

e Minimize the number of times you switch between
the mouse and the keyboard.

o Keep your forearms and wrists level so that your
wrists do not bend.

Figure 3-30 To reduce the chance of developing
tendonitis or carpal tunnel syndrome, take frequent
while typing or using the mouse. breaks during computer sessions to exercise your

* Keep your shoulders, arms, hands, and wrists relaxed ~ hands and arms.

h| |( © iStackphoto / Denis Kartavenko; © Oleksiy Mark / Shutterstock.com;
wnile you work, © Cengage Learning

e Avoid using the heel of your hand as a pivot point

e Maintain good posture.
o Stop working if you experience pain or fatigue.
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Other Physical Risks

With the growing use of earbuds and
headphones in computers and mobile
devices, some users are experiencing hear-
ing loss. Read How "To 3-4 for guidelines for
evaluating earbuds and headphones.

Computer vision syndrome (CV'5)
is a technology-related health condition
that affects eyesight. You may have CVS
if you have sore, tired, burning, itching,
ot dry cyes; blurred or double vision after
prolonged staring at a display device;
headache or sore neck; difticulty shifting
focus between a display device and docu-
ments; difficulty focusing on the screen
image; color fringes or after-images when
you look away from the display device;
and increased sensitivity to light. Eyestrain
associated with CVS is not thought to have
serious or long-term consequences. Figure
3-31 outlines some techniques you can
follow to ease eyestrain.

People who spend their workday using the
computer sometimes complain of lower back
pain, muscle fatigue, and emotional fadgue.

Evaluating Options for Home and Work

Techniques to Ease Eyestrain

Every 10 to 15 minutes, take an eye break.

- Look into the distance and focus on an object for 20 to 30 seconds.

- Roll your eyes in a complete circle.

- Close your eyes and rest them for at least one minute.

Blink your eyes every five secands.

Place your display about an arm's length away from your eyes

with the top of the screen at or below eye level.

Use large fonts.

Adjust the lighting.

Figure 3-31
technology.
® grublee / Shutterstack.com

If you wear glasses, ask your doctor about computer glasses.

Following these tips may help reduce eyestrain while using

Lower back pain sometimes is caused from poor posture. Always sit properly in the chair while you work. To alleviate

back pain, muscle fatigue, and emotional fatigue, take a 15- to 30-minute break every 2 hours — stand up, walk around,

stretch, and relax.

Evaluate Earbuds and Headphones
Earbuds and headphones are used to listen
to music and other audio files on com- .
puters and mabile devices. Selecting the
proper product not only depends on the
style you prefer, but also the type of audio
you will be playing. Prices for earbuds and
headphones can range from aonly a few
dollars to several hundred dollars, so it is
important to know what you are purchas-
ing. The following guidelines describe what
to look for when evaluating earbuds and
headphones.

¢ Determine which style you prefer. Earbuds o
rest inside your ear, while headphones rest
over your ear. Experiment with both types

and determine which is more comfortable
for you.

Determine the quality you desire. If you
listen to music casually and typically do
not notice variations in sound gqual-

ity, a higher-end product might not be
necessary. Alternatively, if sound quality
is important, you may consider a more
expensive set. Note that a higher price
does not always indicate better quality;
read online praduct reviews for informa-
tion about the sound quality of various
products.

Decide whether you would like a noise
cancelling feature. Noise cancelling
helps block external noise while you are

listening to the audio on your device. Noise
cancelling headphones sometimes require
batteries, and you are able to turn the noise
cancelling feature on and off. If you will be
listening to audio in locations where you
also need to hear what is going on around
you, consider purchasing a product without
this feature.

€7 Consider This: Based on your
preferences and needs, which type of prod-
uct (earbuds or headphones) is best for you?
Locate a product online that meets your
specifications. What brand is it? How

much does it cost? Where is this product
available?
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Editorial review has deemed that any suppressed content does not materially aftect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it



144 o TN Computers and Mobile Devices

” Internet Research Anothe.r way to help prevent these injuries is to be sure your Workpla(.:e is deﬁ_gned N

What is a text neck? ergonomically. Ergonomics is an applied science devoted to incorporating comfort, efficiency,
and safety into the design of items in the workplace. Ergonomic studies have shown that using
the correct type and configuration of chair, keyboard, display, and work surface helps users
work comfortably and efficiently and helps protect their health (Figure 3-32). You can hire an
crgonomic consultant to evaluate your workplace and recommend changes.

Search for: text neck

viewing angle:
20° to center of

screen viewing
/ distance: 18 to

28 inches

arms: elbows at
about 90° and
arms and hands
approximately
parallel to floor

A‘,\.
keyboard
height: 23 to 28
adjustable height |nches. depending
chair with 4 or 5 on height of user

legs for stability

feet flat on floor

Figure 3-32 A well designed work area should be flexible to allow adjustments to the height
and build of different individuals.
® Science Photo Library / Alamy

Behavioral Health Risks

Some technology users become obsessed with computers, mobile devices, and the Internet.
Technology addiction occurs when technology use consumes someone’s entire social life.
"lechnology addiction is a growing health problem, but it can be treated through therapy and
support groups.

People suffering from technology overload feel distressed when deprived of technology, even for
a short length of time, or feel overwhelmed with the amount of technology they are required to
manage. To cope with the feelings of distraction and to control the impact that technology can
have on work and relationships, set aside technology-free time.

€ CONSIDER THIS
How can you tell if you are addicted to technology?
Symptoms of a user with technology addiction include the following:
e (raves computer time

e Qverjoyed when using a computer or mobile device

¢ Unable to stop using technology

e [rritable when not using technology

¢ Neglects family and friends

e Problems at wark or school

Copyright 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third patty content may be suppressed from the eBook and/or eChaptery(s)
Editorial review has deemed that any suppressed content does not materially aftect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it



Evaluating Options for Home and Work

« NOW YOU SHOULD KNOW

Be sure you understand the material presented in the sections titled Ports and Connections, Protecting Hardware,
and Health Concerns of Using Technology as it relates to the chapter objectives.

Now you should know...

e How you can connect a peripheral device to a computer or mobile device (Objective 8)

e How you can protect your hardware from theft, vandalism, and failure {Objective 9)

e How you can minimize your risk of health-related injuries and disorders that can result from using technology

(Objective 10)

Discover More: Visit this chapter’s premium content for practice quiz opportunities.

4) Chapter Summary

"This chapter presented characteristics of and purchasing guidelines for laptops, tablets, desktops,

smartphones, digital cameras, and portable and digital media players. It also discussed servers,

supercomputers, point-of-sale terminals, ATMs, self-service kiosks, e-book readers, wearable

devices, game devices, embedded computers, and cloud computing. It presented a variety of
) & ; p ) putng. It p
ports and connections, ways to protect hardware, and health concerns of using technology use

along with preventive measures.

Discover More: Visit this chapter’s free resources for additional content that accompanies this

chapter and also includes these features: Technology Innovators: Samsung, Dell/Michael Dell,

Sony, and Nintendo; Technology “Trends: Bitcoin and Volunteer Computing; and 1ligh-Tech

Talks: Touch Screen "Technology and Voice Recognition “Technology.

"Test your knowledge of chapter material by accessing the Study Guide, Flash Cards, and

< Practice Test resources from your smartphone, tablet, laptop, or desktop.

9 TECHNOLOGY @ WORK

=| Energy Management
When you walk intc your office at the start of
a new day, you give little thought to the fact
that the lights are on and the temperature is
comfortable. For all you know, the air condi-
tioner and lighting were on all night; however,
energy management systems are hard at work
conserving energy and reducing energy costs.
When you return home, you also might take
for granted the fact that your dryer automati-
cally stops when it senses that your clothes
are dry, or that your dishwasher or washing
machine uses only enough water to sufficiently
clean its contents. Individuals in the energy
management field always are looking for ways
to use technology to manage energy use.
Building automation systems are devices
that can control various building components,
such as complex air conditioning systems
and lighting systems. Building automation
systems adjust these components to provide
a comfortable, safe working environment
without wasting energy. For example, in an
office building where employees all wark
weekdays from 8:00 a.m. until 5:00 p.m., the

building automation system might prompt

the air conditioner to turn on one or two
hours before the first employees arrive. After
the employees leave for the day, the air
conditioner either may turn off for the evening
or maintain a higher temperature to conserve
energy. Some systems used in hotel rooms may
include motion sensors that turn off the air
conditioner if they sense no motion or noise in
the room. Cruise ship cabins and hotel rooms
with doors to a balcony may automatically
shut down the air conditioner if the door is
left open. Air conditioning systems often are
one of the largest consumers of energy, and
money spent toward automating one of these
systems often can be recovered in smaller
electricity bills. In addition to controlling the
air conditioning system, building automation
systems also can control and monitor lighting.
Many newer buildings include motion and
sound sensors in each room and automatically
turn off lights when the rooms are unoccupied.
Lighting in common areas of these buildings
might tumn off after hours when the building
is unoccupied. Alternatively, if the building

has plenty of natural light coming in, sensars
automatically can turn off lights when
sufficient sunlight is available, or turn on the
lights when the sunlight decreases.

The energy management field has made
significant advancements because of
computer technologies. Businesses not only
are able to reduce their energy costs, but they
also are conserving energy at the same time.

€2 Consider This: In what other ways do
computers and technology play a role in the
energy management field?

© Viktor Gladkov / Shutterstock
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10.

1.

12.

13.

14.

15.

16.

19.
20.
21.
22.

23.
24.

Study Guide

. A(n)

o TN Computers and Mobile Devices

The Study Guide exercise reinforces material you should know for the chapter exam.

Discover Mare: Visit this chapter's premium content to test your knowledge of digital content
associated with this chapter and access the Study Guide resource from your smartphone, tablet, laptop,

or desktop.

Instructions: Answer the questions below using the format that helps you remember best or that is required by your instructor. Possible formats
may include one or more of these options: write the answers; create a document that contains the answers; record answers as audio or video using
a webcam, smartphane, or partable media player; past answers on a blog, wiki, or website; or highlight answers in the boak/e-hook.

. List types of computers and mobile devices.

. Describe how personal computers often are differentiated.
. Explain how to avoid malware infections.

. Define the term, motherboard.

. Describe the roles of the processor and memary.

. Differentiate among traditional and ultrathin laptops, tablets,

phablets, and handheld computers.

. To interact with a tablet, you may use a touch screen

or a(n)

. List steps to protect yourself from webcam spying.

. List considerations when purchasing a mobile computer.

Explain the importance of built-in ports and slots.

Aln)
space.

desktop may be less expensive and take up less

Identify types of desktop users and explain how each user’s
computer needs may differ.

Identify how you can purchase the appropriate desktop
computer for your needs.

Describe the purpose and functions of a server. Differentiate
among rack, blade, and tower servers.

Define virtualization as it relates to servers. Define the terms,
server farm and mainframe.

Define the terms, terminal and thin client. List the advantages
of a thin client.

Identify situations where POS terminals, ATMs, and self-service
kiosks might be used. List ATM safety guidelines.

is used to solve complex, sophisticated mathematical
calculations, such as those used in petroleum exploration.

. List cloud computing resources. Describe how businesses use

cloud computing to manage resources.

List types of mobile devices. Describe features of a smartphone.
Explain the issues surrounding the recycling of e-waste.
Identify methods for typing on a smartphone.

List options provided by text, picture/video message, and
voicemail services.

Distinguish between push and pull notifications.

occurs when a person’s attention is diverted, such as by
talking on a mobile phone.

25.

26.
27.
28.

29.
30.
31.

32.

33.
34.

35.
36.

37.
38.
39.
40.

41.
42.

43.

44,

45.

46.
47.
48.

49.

Describe the types of digital cameras, how they store captured
images, and how to transfer photos to a computer.

Explain how resolution affects digital picture quality.

Identify the features of portable media and digital media players.

List considerations when purchasing different types of maobile
devices.

List features of e-book readers and wearable devices.

Identify types of game controllers.

Explain whether fitness video games are an effective form of
exercise.

List products that contain embedded computers. List the

disadvantages of in-vehicle technology.
Describe the trend, the Internet of Things.

Describe categories of computers and mobile devices, and
identify general characteristics of size, user type, and price.

Explain how a computer uses ports and connectors.

List devices that connect to a USB part. Explain risks of using
public USB charging stations.

Define the term, backward compatible.
Distinguish between a port replicator and a docking station.
Describe the following technolagies: Bluetooth, Wi-Fi, and NFC.

is the process of initiating contact between two
Bluetooth devices.

List steps to connect your phone to a Wi-Fi network.

List methods for securing against hardware theft and
vandalism.

Define the terms, undervoltage and overvoltage, and explain
how each can damage a computer or data.

Describe the purposes of surge protectors and UPS devices.
Explain the purpose a fault-tolerant computer.

Identify causes and types of repetitive strain injuries. List
symptoms of CVS.

List guidelines for evaluating earbuds and headphones.
Describe the role of ergonomics in a warkplace.

List symptoms of technaology addiction. Define the term,
technology overload.

Describe how technology is used in the energy management
industry.
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Discover More: Visit this chapter's premium content to view definitions for each term and to access the Flash

Cards resource from your smartphone, tablet, laptop, or desktop.

Primary Terms (shown in bold-black characters in the chapter)

all-in-one (114)

Bluetooth (137)

cloud computing (121)

computer (108)

computer vision
syndrome (143)

connector (135)

desktop (114)

digital camera (125)

digital media player (128)

Secondary Terms

all-in-one deskrop (114)
activity tracker (130)
application server (116)
ATM (118)

backup server (116)
backward compatible (136)
balance board (132

bar code veader (118)
blackour (140)

blade server (116)

brownout (140)

building automation systems (143)
charge-coupled device (CCD) (126)
common short code (CSC) (124)
convertible tabler (112)

CPU (110)

CVS (143)

dance pad (131)

dutabase server (116)
discoverable mode (137)
docking station (136)

domain name sevver (116)
DVD kiosk (120)

earbuds (128)

EarPods (128)

e-book (129)

enbanced resolution (127)
e-reader (129)

[fault-tolerant computer (141)
[ile server (116)

fingerprint reader (139)
FTP server (116)

gamie server (116)

gamepad (131)

gaming desktop (114)

Google Street View (111)

e-book reader (129)

embedded computer
(132)

ergonomics (144)

game console (131)

handheld game device
(131)

laptop (111)

mobile computer (108)

mobile device (108)

(shown in italic characters in the chapter)

bandbeld compurer (112)

home server (116)

Internet of Things (133)

Jack (134)

Joystick (131)

Juace jacking (136)

kiosk (119)

list server (116)

mail sevver (116)

mainframe (117)

medin library (128)

megapixel (MP) (127)

MMS' (uultimedia message
service) (124)

motherboard (110)

motign-sensing game controller (132)

network server (116)

noise cancelling (143)

notebook computer (111)

on-screen keyboard (123)

optical resolution (127)

pairing (137)

peripheral device (108)

personal computer (108)

phablet (112)

PIN (118)

pixel (127)

point-and-shoot camera (125)

port veplicator (136)

portable keyboard (124)

POS termunal (118)

predictive text (123)

print server (116)

processor (111)

pull notification (124)

push notification (124)

NFC (138)

overvoltage (140)

port (134)

portable media player
(127)

power surge (140)

resolution (127)

server (116)

smartphone (123)

surge protector (140)

rack server (116)

repetitive strain injury (RSI) (142)
server farm (117)

server virtualization (117)

slate tablet (112)

SLR camera (125)

smart digital camera (125)

stmart eyewear (130)

smartglasses (130)

smartwaich (130)

SMS (short message service) (124)
spike (140)

storage server (116)

streaming media player (128)
stylus (112)

supercomputer (120)

surge suppressor (140)

swipe keyboard app (123)

systern unit (114)

technology overload (144)

Key Terms
=
5
2
=
2
tablet (112)

technology addiction
(144)

undervoltage (140)

uninterruptible power
supply (UPS) (140)

USB port (136)

wearable device (130)

Wi-Fi (138)
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telematics (133)
terminal (117)
text-to-speech feature (129)
thin client (117)
touch-sensitive pad (128)
tower (114)

tower server (116)
wltrabook (111)

USB bub (136)

virtual keyboard (124)
virtualization (117)
visual voice mail (125)
voice mail (125)
wearable (130)

web server (116)

wheel (131)

workstation (114)

phablet (112)
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CheCk Oint The Checkpoint exercises test your knowledge of the chapter concepts. The page number containing the
p answer appears in parentheses after each exercise. The Consider This exercises challenge your
understanding of chapter concepts.

Discover More: Visit this chapter's premium content to complete the Checkpoint exercises interactively;
complete the self-assessment in the Test Prep resource from your smartphane, tablet, laptop, or desktop;
and then take the Practice Test.

ASSIGNMENTS

True/False MarkT for True and F for False.
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— 1. Malware authors often focus on social media, with the goal of stealing personal information. (110)

(8]

. The disadvantages of a virtual server are that it is difficult to manage and takes a long time to create and

configure. (117)

. A mainframe is a small terminal that looks like a desktop, but has limited capabilities and components. (117)
. Thin clients contain powerful hard drives. (117)

. Applications requiring complex, sophisticated mathematical calculations use mainframes. (120)

. Most computers and electronic devices are analog, which use only two discrete states: on and off. (125)

. SLR cameras are much heavier and larger than point-and-shoot cameras. (125)

SO~ ON o B W

. Because embedded computers are components in larger products, they usually are small and have limited
hardware. (132)

9. Instead of the term, port, the term, connector, sometimes is used to identify audio and video ports. (134)

_ 10. Newer versions of USB are backward compatible, which means they support only new USB devices, not older
ones. (136)

— 11. A port replicator is an external device that provides connections to peripheral devices through ports built into
the device. (136)

_ 12. Because the processor in a computer is particularly sensitive to fluctuations in current, you always should use a
surge protector. (141)

Multiple Choice select the best answer.

1. Which of the following is nor true of ultrathin laptops? (111) 5. A dedicated server that backs up and restores files,
a. They weigh less than traditional laptops. folders, and media is referred to as a .(116)
b. They have a shorter battery life. a. web server c. storage server
c. Many have fewer ports than traditional laptops. b. file server d. backup server
d. They do not include an optical disc drive. 6. A four- or five-digit number assigned to a specific
2. Some people use the term to refer to the case content or mobile service provider is referred to as
that contains and protects the motherboard, internal a(n) _____ . (129)
hard drive, memory, and other electronic components a. CSC c. SMS
of the computer from damage. (114) b. MMS d. SLR
2. gysTEm Ot c. thin client 7. A(n) __is a special-purpose computer that functions as
b. phablet d. USB hub a component in a larger product. (132)
3. Power users may work with a high-end desktop, a. server
sometimes called a(n) , that is designed to handle b. embedded computer
intense calculations and powerful graphics. (114) c. thin client
a. laptop c. server farm d. ultrabook
b. gaming desktop d. workstation 8. A(n) _____ can connect up to 127 different peripheral
4. Scrvices provided by _____ include storing content devices together with a single connector. (136)
and controlling access to hardware, software, and other a. SLR device
resources on a network. (116) b. USB port
a. jacks c. fault-tolerant c¢. port replicator
b. servers computers d. docking station

d. mainframes
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Matching Match the terms with their definitions.

~J

<N VI S}

1. peripheral device a.
(108) tablet
. motherboard (110) b.
. CPU (110) of its main components fail
. slate tablet (112) €
. phablet (112) d.
. server virtualization
117) £
. thin client (117)
8. kiosk (119) g.
. push notification operate a computer
(124) h.
10. fault-tolerant

computer (141) J-

term used to refer to a device that combines the features of a smartphone with a
computer with duplicate components so that it can continue to operate when one

tablet that does not contain a physical keyboard
component you connect to a computer or mobile device to expand its capabilities

e. terminal that looks like a desktop but has limited capabilities and components

149

Checkpoint
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STUDENT

the use of software to enable a physical server to emulate the hardware and
computing capabilities of one or mote servers

electronic component that interprets and carries out the basic instructions that

freestanding terminal that usually has a touchscreen for user input
i. message that initiates from a sending location without a request from the receiver

the main circuit board of a personal computer

% Consider This  Answer the following questions in the format specified by your instructor.

1.

O 0 N O

12.
13.
14.
15.

Answer the critical thinking questions posed at the end
of these elements in this chapter: Ethics & Issues (111,
122,132, 133), How To (137, 138, 141, 143), Mini
Features (113, 115, 128), Secure I'T" (110, 119, 125,
136), and "Technology @ Work (145).

. How do malware authors use social media to spread

infection? (110)

. What are the two main components of the

motherboard? (110)

. How do ultrathin laptops differ from traditional

laptops? (111)

. What privacy issucs have arisen with webcams in

mobile devices? (111)

. What are the two types of tablets? (112)

. What is a stylus? (112)

. What is in the system unit? (114)

. What are the features of a gaming desktop? (114)
10.
11.

Who might use a workstation? (114)

Whart additional requirements are associated with a
dedicated server? (116)

What arc the three form factors for servers? (116)
What are the advantages of virtual servers? (117)
How does a POS terminal serve as input? (118)

What are some examples of self-serve kiosks? (119)

16

17

18.

19.

20.

21.

22.

23.
24.

25.

26.
27.

28.

29.

30

. How does cloud computing allow businesses to more
efficiently manage resources? (122)

. What are three types of cloud computing? (122)

What information might you receive trom a web to
mobile text message? (124)

For what purpose is a common short code (CSC)
used? (124)

How do push notifications ditfer from pull
notifications? (124)

How do SLLR cameras differ from point-and-shoot
cameras? (125)

What is the difference between enhanced and optical
resolution? (127)

What are three popular wearable devices? (130)

Why are embedded computers usually small with
limited hardware? (132)

What are some types of ports you might find on a
computer or mobile device? (135)

What is the purpose of a docking station? (137)

What is necessary before two Bluetooth devices can
communicate? (138)

Why might you want to connect your phone to a
Wi-Fi network? (138)

How does a surge protector work? What is the
purpose of an unintertruptible power supply? (140)

. How can you prevent RSIs and CTS? (142)
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The Problem Solving exercises extend your knowledge of chapter concepts by seeking
solutions to practical problems with technology that you may encounter at home, school,

or work. The Collaboration exercise should be completed with a team.

Instructions: You often can solve problems with technology in multiple ways. Determine a solution to the problems in these exercises by using
one or more resources available to you (such as a computer or mobile device, articles on the web or in print, blogs, podcasts, videos, television, user

guides, other individuals, electronics or computer stores, etc.). Describe your solution, along with the resource(s) used, in the format requested by

your instructor {brief report, presentation, discussion, blog post, video, or other means).

Personal

Slow Computer Performance Your computer is
running exceptionally slow. Not only does it take the
operating system a long time to start, but programs
also are not performing as well as they used to perform.
How might you resolve this?

Faulty ATM When using an ATM to deposit a check,
the ATM misreads the amount of the check and credits
your account the incorrect amount. What can you do to
resolve this?

3. Wearable Device Not Syncing Your
wearable device synchronized with your
smartphone this morning when you
turned it on, but the two devices no
longer are synchronized. What might

be wrong, and what are your next

steps?

Battery Draining Quickly Although the battery
on your smartphone is fully charged, it drains
quickly. In some instances when the phone

shows that the battery has 30% remaining, it shuts
down immediately. What might be wrong?

Potential Virus Infection While using your laptop,
a message is displayed stating that your computer is
infected with a virus and you should tap or click a
link to download a program designed to remove the
virus. How will you respond?

Collaboration

11. Technology in Energy Management Your science instructor is teaching a lesson about how technology has advanced
the energy management field. Form a team of three people to prepare a brief report about how technology and energy

6.

10.

Professional

Excessive Phone Heat Whilc using your smartphone,
you notice that throughout the day it gets extremely
hot, making it difticult to hold up to your ear. What
steps can you take to correct this problem?

Server Not Connecting While traveling on a business
trip, your phone suddenly stops synchronizing your
email messages, calendar information, and contacts.
Upon further investigation, you notice an errot message
stating that your phone is unable to connect to the
server. What are your next steps?

Mobile Device Synchronization When you plug
your smartphone into your computer to synchronize
the data, the computer does not recognize that the
smartphone is connected. What might be the problem?

Cloud Service Provider Your company uses a cloud
service provider to back up the data on each employee’s
computer. Your computer recently crashed, and you need
to obtain the backup data to restore to your computer;
however, you are unable to connect to the cloud service
provider’s website. What are your next steps?

Connecting to a Projector Your boss asked you to
give a presentation to your company’s board of directors.
When you enter the boardroom and attempt to connect
your laptop to the projector, you realize that the cable to
connect your laptop to the projector does not fit in any
of the ports on your laptop. What are your next steps?

management are connected. One team member should research how computers play a role in conserving energy.

Another team member should research other types of technology present in today’s homes and buildings that can

conserve energy, and the third team member should research other benefits (such as cost savings) resulting from proper

energy management.
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The How To: Your Turn exercises present general guidelines for fundamental skills HOW To. Your Tu rn %

when using a computer or mobile device and then require that you determine how to
apply these general guidelines to a specific program or situation.

Discover Moare: Visit this chapter's premium content to challenge yourself with additional

How To: Your Turn exercises, which include App Adventure.

Instructions: You often can complete tasks using technology in multiple ways. Figure out how to perform the tasks described in these exer-
cises by using one or more resources available to you (such as a computer or mabile device, articles on the web or in print, online or program
help, user guides, blogs, podcasts, videos, other individuals, trial and error, etc.). Summarize your 'how to' steps, along with the resource(s)
used, in the format requested by your instructor (brief report, presentation, discussion, blog post, video, or other means).

0 Synchronize a Device

Synchronizing a mobile device with the cloud or a

computer provides a backup location for your data
should your device fail, or
become lost or stolen. While
companies such as Google and
Apple typically will allow you to
download your purchased apps
again free of charge, you also
should synchronize your data so
that it is available in the event a
problem with your device arises.
The following steps guide you
g through the process of synchro-
@ iStockPhoto / Krystian Nawrocki - piizing a device.

Synchronize with the Cloud

a. Search for an app compatible with your device that
allows you to synchronize the data on your device
with the cloud. Some device manufacturers, such as
Apple, provide a service to synchronize your device
with the cloud.

b. If necessary, download and install the app.

c. The first time you run the app, you may need to
enter some personal information so that you are
able to sign in and access your data in the future.

d. Configure the app to synchronize at your desired
interval. If you are synchronizing a smartphone,
keep in mind that synchronizing with the cloud
will require a data plan. Be sure your data
plan supports the amount of data that will be
synchronized.

e. Once you have configured the synchronization
settings successfully, select the option to manually
synchronize your device at this time.

Synchronize with a Computer

a. Install and run the app designed to synchronize your
device with your computer. For instance, (' Tunes is
used to synchronize Apple devices with a computer.

b. Connect the device to the computer using the
synchronization cable provided.
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c. When the synchronization is complete, a message

will inform you that it is safe to disconnect the
device. Do not disconnect the device before the
synchronization is complete, as that may damage
the data on the device.

Retrieve Synchronized Data

It you lose your device or the data on your device, you

can retrieve the data previously synchronized. To retrieve
data synchronized previously, follow the instructions in the
program or app used to synchronize your data.

Exercises

1. What type of device are you attempting to
synchronize? What programs and apps are available
to synchronize your device with the cloud? What
programs and apps are available to synchronize your
device with a computer?

2. Which program or app did you use to synchronize
your device? Why did you choose that program or app
instead of the others?

3. How long did it take to synchronize your device?
‘What data on your device did the program or app
synchronize?

e Find, Download, and Read an E-Book

on an E-Book Reader

Most e-book readers enable you to find and download

new e-books without having to connect to a computer

first. "lo search for and download an e-book, you need

to establish an Internet connection through either

Wi-Fi or a mobile data plan. The following steps

guide you through the process of finding, download-

ing, and reading an e-book on an e-book reader.

a. "Turn on your e-book reader and establish an
Internet connection.

b. Navigate to the store on your e-book reader where
you can search for and download e-books.

c. Locate the option to search available e-books and
then enter the desired search text. You usually can
search by the books title, author, or genre.
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d. Perform the search and then browse the search

results for the book you want to download and install.

e. Select the option to download the book. Please
note that many books cost money to download. If
your payment information was entered previously,
you may be charged for downloading this e-book.
If you do not want to be charged, locate and
download an e-book that is free.

f. When the download is complete, return to your list

of installed e-books.

g. Sclect the e-book you have just downloaded to rcad

the e-book.

Exercises
1. What type of c-book reader do you have? Are you happy

with the selection of e-books on your e-book reader?

2. In addition to e-book readers, what other types of
devices allow you to read e-books?

3. Do e-books cost more or less than traditional print
books? What are the advantages and disadvantages of
using e-books?

4

© iStockPhoto / Petar Chernaev

9 Manage Power for Mobile Computers

and Devices

Configuring power management settings on mobile
computers and devices will help ensure your bat-
tery life is maximized. The following steps guide you

through the process of configuring power management

features on mobile computers and devices.

a. Display the Control Panel or Settings on your
mobile computer or device.

b. Tap or click the option to display power
management or battery settings.

c. If necessary, select a power plan setting to view or
modify.

d. Make the necessary adjustments to the settings that
affect power consumption. For example, configure
the display to dim or turn off after 30 scconds of
inactivity. This will allow you enough time to read
what is on the screen without having to touch the
screen or move the mouse.

e. Save all changes.

Exercises

1. What power management settings have you

(3

configured on your mobile computer or device?

. Compare battery life on your device before and after

configuring power management settings. Have you
noticed an improvement in battery life? If so, how
vmuch?

. What other power management settings are you

able to configure on your mobile computer or
device?

o]
< @ Power saving mode
Power saving mode settings

CPU power saving

Screen power saving

Turn off haptic feedback

ng tips

Learn about power saving

Google Inc.
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0 Use your Mobile Device Ergonomically
Individuals are using various mobile devices, such as
phones and tablets, more frequently, and using these
devices ergonomically can help prevent unnecessary
injury. The following guidelines will help you use
your mobile device ergonomically:

* Use shortcuts and abbreviations whenever possible
to avoid excessive hand movement.

® Make sure your hands, wrists, and arms are at a
natural angle, and avoid holding the device in a
position that causes discomfort.

® Use hands-free devices and voice recognition
features whenever possible to avoid hand movement.

* Do not use the device for extended periods of time
without taking frequent breaks.

* Avoid resting the device on your lap during use.

¢ Sit in an upright position ot stand when using the device.

* Consider using a separate keyboard and mouse if
you will be interacting with the device extensively.

¢ Use the device in a setting with natural light.

Exercises

1. Have you been following the above guidelines while
using mobile computers and devices? If not, what have
you been doing differently?

2. What types of health risks might nonergonomic use of
a mobile device pose?

3. What are some additional guidelines you can follow
to help minimize health risks while using your mobile

device?

© Marcin Balcerzak / Shutterstock

e Transfer Media from a Mobile Device
to a Computer
Many individuals take photos and record videos using
mobile devices such as digital cameras, smartphones,
and tablets. After taking the photos and recording the
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videos, transferring them to a computer allows you
easily to create backup copies, edit the media, and
create digital albums. The following steps describe
multiple ways to transfer media from a mobile device
to a computer.

To transfer photos from a mobile device to a computer
using a memory card:

a. Safely remove the memory card from the mobile
device.

b. Properly insert the memory card into the appropriate
memory card slot on the computer.

c. When the computer detects the memory card,
navigate to the location of the media to transfer.

d. Select the files to transfer and then drag them to the
destination folder on the computer.

e. Use the operating system’s “Eject” or “Safely
Remove” feature to remove the memory card from
the computer safely and insert it back in the mobile
device.

To transfer photos from a mobile device to a computer
using a USB cable:

a. Connect the cable to the mobile device and to the
computer.

b. When the computer detects the mobile device,
navigate to the location on the mobile device
containing the media to transfer.

c. Select the files to transfer and then drag them to the
destination folder on the computer.

d. Disconnect the USB cable from the computer and
trom the mobile device.

Some mobile devices also allow you to transfer
media using wireless technologies, such as Bluetooth
and Wi-Fi. The steps required to transfer photos
wirclessly vary greatly for cach device. Thus, read your
mobile device’s documentation to see if and how you
can transfer media to your computer wirelessly. Be
aware that transferring photos using your mobile data
plan could increase your data charges. Consider using
Wi-Fi or Bluetooth to transfer the media.

Exercises

1. Of the above techniques, which way do you find is
easiest to transfer media from your mobile device to a
computer? Why?

2. What other technologies might you be able to use to
transfer media from a mobile device to a computer?

3. Would you rather transfer media from your mobile
device to a computer, or transfer it to the cloud? Why?
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The Internet Research exercises broaden your understanding of chapter concepts by
requiring that you search for information on the web.

Discover More: Visit this chapter's premium content to challenge yourself with additional
Internet Research exercises, which include Search Sleuth, Green Computing, Ethics in Action,
You Review It, and Exploring Technology Careers.

Instructions: Use a search engine or another search tool to locate the information requested or answers to questions presented in the exercises.
Describe your findings, along with the search term(s) you used and your web source(s), in the format requested by your instructor {brief report,

presentation, discussion, blog post, video, or other means).

o Making Use of the Web

Retail and Auctions

E-retailers are changing the ways consumers shop for
goods. One market research firm reports that nearly
three-fourths of shoppers complete one-half of all their
transactions online. As shoppers grow increasingly loyal
to e-commerce, retail websites have become more sophis-
ticated, and brick-and-mortar stores have adapted to the
online presence. Nearly 90 percent of smartphone owners
use their devices to compare prices, locate promotional
offers, and determine directions and store hours.

Online auctions offer another convenient method of
shopping for and selling practically anything imaginable.
Most auction sites organize products in categories and
provide photos and descriptions. eBay is one of thousands
of Internet auction websites and is the world’ largest
personal online trading community. [n addition, craigslist
is a free online equivalent of classified advertisements.

Research This: (a) Visit two retail websites and search
for the latest e-book readers. Which features do these
websites offer compared with the same offerings in
brick-and-mortar storest What are the advantages and
disadvantages of shopping online? What policies do
these websites offer for returning items? Which items
have you purchased online?

(b) Visit an auction website and search for two
objects pertaining to your favorite musical artist,
sports tcam, or cclebrity. For example, scarch for an
autographed photo or ticket stubs. Describe these two
items. How many people have bid on these items? Who
are the sellers? What are the opening and current bids?

Source: eBay

a Social Media

Businesses know that using social media is an efficient
and effective method of building brand loyalty and
promoting the exchange of ideas. The informal com-
munication between consumers and company represen-
tatives can help maintain credibility and promote trust.
According to a recent study, more than 70 percent of
American Internet users visit online social networks,
and 65 percent of these people discover particular
brands, products, and services by reading material
posted on these websites. Twitter, Facebook, and other
social media often are used to befriend customers, give
a positive feeling about services and goods, engage
readers, and market new ideas. Subscribers share their
opinions, thoughts, and experiences, either positive or
negative, through product and service reviews.
Research This: Visit at least three Twitter, Facebook,
or other online social network sites and review the
content. How many “Twitter followers or Facebook
‘likes” does the website have? Identify three orga-
nizations, businesses, products, or causes that have
a presence on Facebook, Twitter, or other online
social networks. How many followers or fans do they
have? Which posts are engaging and promote posi-
tive attitudes about the company and the products or
services offered? How many user-generated reviews
and product ratings are shown? How do the online
social networks encourage sharing opinions? In which
ways do the companies respond to and interact with
tfollowers and fans? If negative posts are written, does
the company respond professionally and positively?

Search Skills

Search Operators

Search engines provide operators, or special symbols,
that will help narrow down search results. Use quo-
tation marks around search text to search for an
exact word or phrase. For example, type the follow-
ing as your search text: "wireless communications
technologics” (be sure to include the quotation marks)
to search for those three words in that exact order.
Search results will display matching pages with the
quoted scarch phrase highlighted or in bold.
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To match one or more words in a phrase, you can use
an asterisk (*), also called a wildcard operator, as part of
your search text. Each asterisk represents one or more
words. For example, type the following as your search
text: "wireless * technologies” (with the quotation
marks) to find search results that match wireless com-
munications technologies, wireless Internet technolo-
gies, wireless and related technologies, and others. If
you are searching for a phrase or quotation with many
words, consider using the asterisk wildcard operator in
place of some of the words in the search text. This tech-
nique is useful if you have a quotation, and you want to
find out who said it or where it may have appeared.

855 " ech

GU 3"‘ wir s

What is Long Term Evolution (LTE)? - Definition from Whatls ...

4. tochtsr get

e H 3 wiv the wirelo ss brosdband technologles ol

v

Wiraless Innovation Forum - Wikipedia, the free encyclopedia
"l wey b Wirehaas Ionoeaton § =

Wirekaa lnincvation Forun Technology

Wi-Fi - Wikipedia, the free encyclopedia

Research This: Create search queries using quotation
marks and/or the wildcard operator to answer the fol-
lowing questions and use a search engine to find the an-
swers. (1) Someone once said, “Life is not fair, get used
to it.” Who was it? (2) What are three websites con-
taining digital camera reviews? (3) How do businesses
use near field communications? (4) Find five different
words that complete the phrase, handheld ___ devices,
by typing appropriate scarch text into a scarch engine.

Security

Surge protectors and uninterruptible power supplies
offer protection from electrical power surges, as you
learned in the Protecting Hardware section of this
chapter. While these surges are part of everyday

life, they are more likely to occur during thunder-
storms and peak energy consumption periods. These
unavoidable occurrences can damage or ruin sensitive
electronic equipment. The processor in a computer
is particularly sensitive to the fluctuations in current.
When shopping for a surge protector, purchase the
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best product you can afford. Typically, the amount of
protection offered by a surge protector is proportional
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to its cost. That is, the more expensive the surge pro-
tector, the more protection it offers.

Research This: Visit an electronics store or view
websites with a variety of surge protectors from several

STUDENT

manufacturers. Read the packaging or specifications
to determine many of the features. Compare at [east

three surge protectors by creating a table using these
headings: manufacturer, model, price, Joule rating (a
Joule is the unit of energy the device can absorb before
it can be damaged; the higher the Joule rating, the bet-
ter the protection), wartanty, energy-absorption rating,

response time, and other features.
Which surge protector do you recom-

mend? Why?

9 Cloud Services
Data Providers and
Mashups (DaaS)
"The web has made it possible for
many information providers to
make business, housing, weather,
demographic, and other data avail-
able on demand to third parties.
Accessing online data on demand
is an example of DaaS (data as a
service), a service of cloud comput-
ing that provides current data over
Source: Google the Internet for download, analysis,
or use in new applications.
Mashups are apps that combine data from one or
more online data providers. Mapping mashups are
popular because users can visualize locations associated
with data originating from a variety of online sources,
including real estate listings, crime statistics, current
"Tweets, live traffic conditions, or digital photos.
Research This: (1) Use a search engine to find two
different online data markets. Write a report sharing
the sources or focus of information each provides, the
availability of visualization tools to preview data, and
how developers can access or incorporate the data into
their own apps and websites. (2) Use a search engine to
find a popular mapping mashup based on data from one
of the sources listed above, or another topic. Identify
the provider of the data and the provider of the maps
on which the data is displayed. (3) Use a search engine
to find an app or website that will help you create your
own map mashup showing locations of your online
data: Facebook triends, Flickr or Instagram photos, or
Tweets. Take a screenshot of the mashup you made.
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The Critical Thinking exercises challenge your assessment and decision-making skills by
presenting real-world situations associated with chapter concepts. The Collaboration

exercise should be completed with a team.

Instructions: Fvaluate the situations below, using personal experiences and one or more resources available to you (such as articles on the web or

in print, blogs, podcasts, videos, television, user guides, other individuals, electronics or computer stores, etc.). Perform the tasks requested in each
exercise and share your deliverables in the format requested by your instructor (brief report, presentation, discussion, blog past, video, or other means).

Technology Purchases

You are the director of information technology at

a company that specializes in designing and selling
customizable sportswear for local high school and
college sports teams. Most of the technology equipment
is out of date and must be replaced. You need to
evaluate the requirements of individual employees so
that you can order replacements.

Do This: Determine the type of computer or mobile
device that might be most appropriate for the following
employees: a graphic designer who exclusively works
in the office, a cashier who is responsible for assisting
customers with purchases, and a sales representative
who travels to various locations and needs wireless
communications capabilities. Consider the varying
requirements of each, including mobility, security, and
processing capabilities. Discuss various options that
might work for each user, and considerations when
purchasing each type of device.

Game Devices

You manage a youth recreation center and have
been given a grant to purchase a game console and
accessories, along with fitness games, for use at the
center.

Do This: Use the web to research three popular
recent game consoles. Choose five characteristics to
compare the game consoles, such as Internet capa-
bilicies, multiplayer game support, storage capacity,
television connection, and game controllers. Research
fitness games for each console and what accessories
are needed to run the games. Determine the goals
of each game, such as skill-building, weight loss, or

Collaboration

entertainment. Read user reviews of each game, as well
as professional reviews by gaming industry cxperts. If
possible, survey your friends and classmates to learn
about their experiences with each game, such as heart
rate while playing the games, any fitness goals reached,
and their enjoyment of the game.

3. Case Study

Amateur Sports League You are the new manager
for a nonprofit amateur soccer league. The league
would like to purchase a digital camera to upload pic-
tures of players, games, and fundraising events to its
Facebook page and its website.

Do This: You need to prepare information about
digital camera options to present to the board of direc-
tors. First, research the cost and quality differences
between point-and-shoot cameras and SLLR cameras.
Use the web to find a recent model of both camera
types and compare the reviews, as well as the costs, for
each. Make a list of additional features, such as video
capabilities, editing capabilities, lens, megapixels, GPS,
flash, and zoom. Determine how each camera stores
the tmages, the amount of storage available, and how
to transfer images to a computer or mobile device.
Explore whether software is included with the camera
that can be used to edit, store, or organize the images
after they are transferred to a computer. Compare your
findings with the camera capabilitics of a recent model
smartphone. Determine
what type of camera would
be best for the leaguc’s
needs and the capabilities
that are most important.

Courtesy of Samsung

4. National Security Uses for Technology Technology is an integral part of military operations. Many military
research projects use simulators that resemble civilian computer games. Your company has been contacted by the

Department of Defense tor a research project.

Do This: Form a four-member team, and then form two two-member groups. Assign each group one of the

following topics to research: (1) How have mobile computers and cloud computing affected issues of national

security? (2) How can the utilization of microchips worn by soldiers, or wearable computers, be integrated into

civilian use? Meet with your team and discuss your findings. Determine any advantages or disadvantages, as well as

any legal ramifications that may arise.



