Information Technology,
the Internet, and You
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Why should | read this chapter?

The future of computers and digital technology promises exciting chal-
lenges and opportunities. Powerful software and hardware systems are
changing the way people and organizations interact in their daily life
and on the Internet.
This chapter introduces you to the skills and concepts you need to
be prepared for this ever-changing digital world, including:
* Information systems—how the critical parts of technology interact.
* Efficiency and effectiveness—how to maximize the use of
technology.
* Privacy, ethics, and environment—how to integrate technology
with people.
* Connectivity and cloud computing—how the Internet, web, and the
wireless revolution are changing how we communicate and interact.

Learning Objectives

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

1
! Explain the parts of an information system: people, procedures, software, hardware, data, and the i
Internet. ‘
2 Distinguish between system software and application software.

Differentiate between the three kinds of system software programs.

4 Define and compare general-purpose, specialized, and mobile applications.
Identify the four types of computers and the five types of personal computers. 1

\ & Describe the different types of computer hardware, including the system unit, input, output,
{ storage, and communication devices.

7 Define data and describe document, worksheet, database, and presentation files.

& Explain computer connectivity, the wireless revolution, the Internet, cloud computing, and loT.




@Introduction

Welcome to Computing Essentials. 'm Alan and | work in informa-  The purpose of this book is to help you become a highly
tion technology. On the following pages, we'll be discussing some efficient and effective computer user. This includes
of the most exciting new developments in computer technology how to use (1) apps and application software; (2) all
including smartphones, tablet computers, and cloud computing. . : : )
s i : types of computer hardware including mobile devices
Let me begin in this chapter by giving you an overview of the book
like smartphones, tablets, and laptops; and (3) the Inter-
net. Becoming a highly efficient and effective computer
user also requires a full understanding of the potential

and showing you some of its special features. 77

impact of technology on privacy and the environment as l People
well as the role of personal and organizational ethics. are end users who use computers
To effectively and efficiently use computers, you need S wEN to make themselves more productive.
to know the parts of an information system: people, pro- 0 it 4 (s 5
cedures, software, hardware, data, and the Internet. You N
also need to understand the wireless revolution, the : i Software
mobile Internet, and the web and to recognize the role s o provides step-by step instructions
of information technology in your personal and profes- e @ | s - oROInUenarware,
sional life. oot e
PPR—

Procedures o | e

specify rules or guidelines owmWord s U Word Wb A T o e

for computer operations.

Information Systems

When you think of a personal computer, perhaps you think of just the equipment
itself, That is, you think of the screen or the keyboard. Yet, there is more to it than
that. The way to think about a personal computer is as part of an information system.
An information system has several parts: people, procedures, software, hardware, data,
and the Internet. (See Figure 1-1.)

I JEmployee Records

+ People: It is easy to overlook people as one of the parts of an information system.
Yet this is what personal computers are all about—making people, end users like
il you, more productive. Hardware

« Procedures: The rules or guidelines for people to follow when using software, includes keyboard, mouse,
hardware, and data are procedures. These procedures are typically documented displaysyslamUnit e
: ! . P S B ypicaly smartphones, and other devices.
in manuals written by computer specialists. Software and hardware manufactur-
ers provide manuals with their products. These manuals are provided in either
printed or electronic form.
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| « Software: A program consists of the step-by-step instructions that tell the com-
puter how to do its work. Software is another name for a program or programs.
The purpose of software is to convert data (unprocessed facts) into information
(processed facts). For example, a payroll program would instruct the computer to
take the number of hours you worked in a week (data) and multiply it by your pay
rate (data) to determine how much you are paid for the week (information).

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

« Hardware: The equipment that processes the data to create information is called
; hardware. It includes smartphones, tablets, keyboards, mice, displays, system

units, and other devices. Hardware is controlled by software. Wiorat

allows computers to connect
to people and other
computers.

+ Data: The raw, unprocessed facts, including text, numbers, images, and sounds,
are called data. Processed data yields information. Using the previous example of
a payroll program, the data (number of hours worked and pay rate) is processed
(multiplied) to yield information (weekly pay).

« Internet: Almost all information systems provide a way to connect to other people
and computers, typically using the Internet. This connectivity greatly expands the
capability and usefulness of information systems.

Figure 1-1 Parts of an information
system
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environment

Did you know that over 10
million tons of material was
diverted from landfills last year
alone as a result of recycling
efforts? This success is largely
due to voluntary participation
of people across the country,
who have made “reduce,

reuse, and recycle” a personal
commitment. This includes
recycling old computers, cell
phones, printers, and displays.
Your participation in recycling
means fewer ane-use products,
cleaner water, and cleaner air.
But recycling may someday pay
off financially too. Many now
see waste as a resource, and
one that we shouldn't squander
by filling up the garbage can
instead of the recycling bin.
Imagine a future where the
garbage collector drops off a
check for your contributions to
going green.

6 CHAPTER 1

|concept check

. What are the parts of an information system?
. What is a program?
. What is the difference between data and information?

People

People are surely the most important part of any information system. Our lives are
touched every day by computers and information systems. Many times the contact
is direct and obvious,
such as when we create
documents using a word
processing program  Or
when we connect to the
Internet. (See Figure 1-2.)
Other times, the contact
is not as obvious.

Throughout this book
you will find a variety of fea-
tures designed to help you
become an efficient and
effective end user. These
features include Making
IT Work for You, Tips, Pri-
vacy, Environment, Ethics,
and Careers in IT.

Figure 1-2 People and computers

« Making IT Work for You. Throughout this book you will find Making IT Work for
You features that present numerous interesting and practical IT applications. For
just a few of the Making IT Work for You topics, see Figure 1-3.

- Tips. We all can benefit from a few tips or suggestions. Throughout this book
you will find numerous tips to make your computing safer, more efficient, and
more effective. These tips range from the basics of keeping your computer system

Description

Application

Protect your computer by installing and using a free antivirus
program. See page 9.

Free Antivirus Program

Use your computer to watch your favorite television programs,
movies, and other video content. See page 30.

Online Entertainment

Google Docs Create, collaborate, and access documents from almost
anywhere with a free online office suite. See page 78.
Skype Visit face to face with friends and family located almost
anywhere at little or no cost. See page 157.
Cloud Storage Send large files using a free tool and the cloud. See page 182.

Figure 1-3 Making IT Work for You applications

running smoothly to how to protect .
your privacy while surfing the web. For Are you getting the most out of your computer? Here are
a partial list of the tips presented in the just a few of the tips to make your computing safer, more

following chapters, see Figure 1-4. efficient, and more effective.

« Privacy. One of the most critical issues
today is how to protect the privacy of our
personal information. Throughout this 9
book you will find Privacy boxes in the
margin that present information about
protecting our privacy.

longer. See page 128.

need. See page 148.

+ Environment. Today it is more impor-
tant than ever that we be aware of our
impact on the environment. In this chap-
ter and the following ones, you will find
Environment boxes in the margin that
present important relevant environmental
information.

financially devastating if you are a victim. Some steps to protect your
identity are on page 233.

Wireless networks. Do you use your laptop to connect to wireless

to use caution to protect your computer and your privacy. A few
- Ethics. Most people agree that we should suggestions are on page 208.
behave ethically. That is, we should follow
a system of moral principles that direct
our everyday lives. However, for any given
circumstance, people often do not agree
on the ethics of the situation. Throughout this book you will find numerous Ethics

boxes posing a variety of different ethical/unethical situations for your consideration.

Figure 1-4 Selected tips

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

(conceptcheck ]

. Which part of an information system is the most important?
. Describe the Making IT Work for You, Tips, and Privacy features.

. Describe the Environment, Ethics, and Careers in IT features.

§oftware

Software, as we mentioned, is another name for programs. Programs are the
instructions that tell the computer how to process data into the form you want.
In most cases, the words software and programs are interchangeable. There are two
major kinds of software: system software and application software. You can think of
application software as the kind you use. Think of system software as the kind the
computer uses.

System Software

The user interacts primarily with application software. System software enables the
f}Pphcation software to interact with the computer hardware. System software is
background” software that helps the computer manage its own internal resources.

INFORMATION TECHNOLOGY, THE INTERNET, AND YOU

o Low battery. Do you find that your laptop’s battery keeps its charge for
less time than it used to? Here are some ways to make your battery last

Language translation. Have you had trouble communicating with someone
who does not speak English? If so, Google Translate may be just what you

9 Lost files. Have you ever accidentally deleted or lost important files from

your flash drive? Here are a few suggestions that might help. See page 178.
o Protecting your identity. Identity theft is a growing problem and can be

networks at school, coffee shops, airports, or hotels? If so, it is important

7
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Figure -5 Windows 10

Figure 1-7 General-purpose
applications
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System software is not a single program. Rather, it is a collection of programs,

including the following:

» Operating systems are programs that coordinate computer resources, provide an

interface between users and the computer, and run applications. Smartphones,
tablets, and many other mobile devices use embedded operating systems, also
known as real-time operating systems (RTOS). Desktop computers use stand-
alone operating systems like Windows 10 or Mac OS. (See Figures 1-5 and 1-6.)
Networks use network operating systems (NOS).

« Utilities perform specific tasks related to managing computer resources. One of the
most essential utility programs that every computer system should have is an antivirus
program, These programs protect your computer system from viruses or malicious
programs that are all too often deposited onto your computer from the Internet. These
programs can damage software and hardware, as well as compromise the security and
privacy of your personal data. If your computer does not have an antivirus program
installed on it, you need to get one. To see how you can install a free antivirus program
on your computer, see Making IT Work for You: Free Antivirus Program on page 9.

Application Software

Application software might be described as end user software. Three types of applica-
tion software are general-purpose, specialized, and apps.

General-purpose applications are widely used in nearly all career areas. They are
the kinds of programs you have to know to be considered an efficient and effective
end user. Some of the best known are presented in Figure 1-7.

Specialized applications include thousands of other programs that are more nar-
rowly focused on specific disciplines and occupations. Two of the best known are
graphics and web authoring programs.

Mobile apps, also known as mobile applications or simply apps, are small pro-
grams primarily designed for mobile devices such as smartphones and for tablet com-
puters. There are over half a million apps. The most popular mobile apps are for social
networking, playing games, and downloading music and videos.

Type Description

Browsers Connect to websites and display web pages

Word processors Prepare written documents

Spreadsheets Analyze and summarize numerical data

Database management systems Organize and manage data and information

Presentation graphics Communicate a message or persuade other people

FREE ANTIVIRUS PROGRAM

Have you or someone you know had a slower computing experience due to a spyware infection? Even
worse, perhaps a malicious piece of software stole crucial, personal information or caused a total system
failure. Mpst of these problems can be averted by having an up-to-date antivirus program running in your
computer's memory at all times. This exercise shows you how to download and install a free antivirus pro-
gram if your computer does not yet have one. (Please note that the web is continually changing, and some
of the specifics presented below may have changed.) '

Getting Startgd First, make sure your computer does not have an antivirus or security suite running. If it does, be sure to
completely uninstall that program, even if the subscription is expired. Now, follow these steps to install AVG, a popular, free
antivirus program: ;

P
s
) <

{E} ® Visit http://free.avg.com and click the Download button. You will be asked to confirm that you want the free
edition and then redirected to a download site.

® Run the installation file and follow the prompts.
@ Select basic protection if you are asked which product you would like to install.
Using AVG Generally speaking, your antivirus program watches your system for malware and updates itself automatically.

However, you can always download updates manually, set a schedule for full-system scans, and change basic settings for vari-
ous components of the software.

,‘} @ Click Scan now to run a full scan on
your computer.

AVG AntiVirus FREE Bl Join us on Facebook Reports 1 Support = Options -

! NNy
y ?0 Just to the right of that, click the il lonlepiyieche
button with the white cog to see the
scan options where you can set a 5 ) ‘ -2
schedule for automated scans. 9

P | Computer : Identity Firewall
‘- ® Click the back arrow to reach the s i ‘

main screen, where you can click
various elements of the program to @ Scan now @  Fixperformance O Protection is up-to-date
configure them. For example, clicking
Web will allow you to turn on a
feature that detects cookies that may
be used to track your online activity.

Maximize your protection with PRO. FREE 30y Triat .

Buy Now




| ‘concept check
. Describe the two major kinds of software.

. Describe two types of system software programs.

. Define and compare general-purpose applications, specialized applications, and

Figure 1-8 Supercomputer
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mobile apps.

Hardware

Computers are electronic devices that can follow instructions to accept input, process
that input, and produce information. This book focuses principally on personal com-
puters. However, it is almost certain that you will come in contact, at least indirectly,
with other types of computers.

Types of Computers

There are four types of computers: supercomputers, mainframe computers, midrange
computers, and personal computers.

* Supercomputers are the most powerful type of computer. These machines are spe-
cial, high-capacity computers used by very large organizations. Supercomputers
are typically used to process massive amounts of data. For example, they are used
to analyze and predict worldwide weather patterns. IBM's Blue Gene supercom-
puter is one of the fastest computers in the world. (See Figure 1-8.)

¢ Mainframe computers occupy specially wired, air-conditioned rooms. Although
not nearly as powerful as supercomputers, mainframe computers are capa‘?le of
great processing speeds and data storage. For example, insurance companies use
mainframes to process information about millions of policyholders.

* Midrange computers, also referred to as servers, are computers with processing
capabilities less powerful than a mainframe computer yet more powerful than a

Figure 1-9 Desktop

personal computer. Originally used by medium-size companies or departments of
large companies to support their processing needs, today midrange computers are
most widely used to support or serve end users for such specific needs as retriev-
ing data from a database or supplying access to application software.

* Personal computers, also known as PCs, are the least powerful, yet the most widely
used and fastest-growing type of computer. There are five types of personal com-
puters: desktops, laptops, tablets, smartphones, and wearables. Desktop computers are
small enough to fit on top of or alongside a desk yet are too big to carry around.
(See Figure 1-9.) Laptop computers, also known as notebook computers, are por-
table and lightweight and fit into most briefcases. (See Figure 1-10.) Tablets, also
known as tablet computers, are smaller, lighter, and generally less powerful than
laptops. Like a laptop, tablets have a flat screen but typically do not have a stan-
dard keyboard. (See Figure 1-11.) Instead, tablets typically use a virtual keyboard
that appears on the screen and is touch-sensitive.

Smartphones are the most widely used handheld computers. Smartphones are
cell phones with wireless connections to the Internet and processing capabilities.
(See Figure 1-12.) Other mobile computers include wearable devices like Apple’s
watch. (See Figure 1-13.)

Personal Computer Hardware

Hardware for a personal computer system consists of a variety of different devices.
This physical equipment falls into four basic categories: system unit, input/output,
secondary storage, and communication. Because we discuss hardware in detail later
in this book, here we will present just a quick overview of the four basic categories.

* System unit: The system unit is a container that houses most of the electronic
components that make up a computer system. Two important components of the
system unit are microprocessors and memory. (See Figure 1-14.) The microprocessor
controls and manipulates data to produce information. Memory is a holding area
for data, instructions, and information. One type, random-access memory (RAM),
holds the program and data that is currently being processed. This type of mem-
ory is sometimes referred to as tenmporary storage because its contents will typically
be lost if the electric power to the computer is disrupted.

* Input/output: Input devices translate data and programs that humans can under-
stand into a form that the computer can process. The most common input devices
are the keyboard and the mouse. Output devices translate the processed informa-
tion from the computer into a form that humans can understand. The most com-
mon output device is the display, also known as a monitor.

Figure 1-10 Laptop

Figure 1-11 Tablet

800
o B
am
DE63

Figure 1-13 Wearable
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|

. Attention adventure travelers! Attend an Adventure Travel presentation to learn
| ’ about some of the earth’s greatest unspoiled habitats and find out how you can
. : rage holds data and programs
| Secondary storage: Unlike memory, secondary storag prog Document =] experience the adventure of a lifetime. This year we are introducing four new
even after electric power to the computer system has been turned off. The most

|
|
l
|
|
important kinds of secondary media are hard disks, solid-state storage, and optical discs. e
Hard disks are typically used to store programs and very large data files. Using
rigid metallic platters and read/write heads that move across the platters, data and
information are stored using magnetic charges on the disk’s surface. In contrast,
solid-state storage does not have any moving parts, is more reliable, and requires
less power. It saves data and information electronically similar to RAM except that

Figure 1-16 Four types of files: document, worksheet, database, and presentation

it is not volatile. (See Figure 1-15.) Optical discs use laser technology to store data Data
. and programs. Three types of optical discs are compact discs (CDs), digital versa- &
! tile (or video) discs (DVDs), and Blu-ray discs (BD). Data is raw, unprocessed facts, including text, numbers, images, and sounds. As we
| « Communication: At one time, it was uncommon for a personal computer SYf.item to mentioned earlier, processed data becomes information. When stored electronically in

j communicate with other computer systems. Now, using communication devices, a files, data can be used directly as input for the system unit.
personal computer routinely communicates with other computer systems located as Four common types of files (see Figure 1-16) are
near as the next office or as far away as halfway around the world, using the Inter- i
* Document files, created by word processors to save documents such as memos,

| — o net. A modem is a widely used communication device that modifies audio, video,

Figure 1-15 Solid-state storage and other types of data into a form that can be transmitted across the Internet. term papers, and letters.

* Worksheet files, created by electronic spreadsheets to analyze things like budgets I
| : and to predict sales. !
* Database files, typically created by database management programs to contain |
| | ConcePt CheCk os highly structured and organized data. For example, an employee database file J
might contain all the workers” names, Social Security numbers, job titles, and E
| other related pieces of information.

. . Describe the five types of personal computers. * Presentation files, created by presentation graphics programs to save presentation

. Describe the four basic categories of personal computer hardware. materials. For example, a file might contain audience handouts, speaker notes,
and electronic slides.

'! . What are the four types of computers?

12 CHAPTER 1 INFORMATION TECHNOLOGY, THE INTERNET, AND YOU 13
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CHAPTER 1

Connectivity and the Mobile Internet

Connectivity is the capability of your personal computer to share information with
other computers. Central to the concept of connectivity is the network. A network
is a communications system connecting two or more computers. The largest network
in the world is the Internet. It is like a giant highway that connects you to millions
of other people and organizations located throughout the world. The web provides a
multimedia interface to the numerous resources available on the Internet.

The Internet has driven the evolution of computers and their impact on our daily
lives. In fact, the rate of technological change is accelerating at an ever faster pace.
Along with the Internet, three things that are driving the impact of technology on our
lives are cloud computing, wireless communication, and the Internet of Things.

* Cloud computing uses the Internet and the web to shift many computer activities
from a user’s computer to computers on the Internet. Rather than relying solely on
their computer, users can now use the Internet to connect to the cloud and access
more powerful computers, software, and storage.

* Wireless communication has changed the way we communicate with one another.
The rapid development and widespread use of wireless communication devices like
tablets, smartphones, and wearable devices has led many experts to predict that
wireless applications are just the beginning of the wireless revolution, a revolution
that will dramatically affect the way we communicate and use computer technology.

* The Internet of Things (IoT) is the continuing development of the Internet that
allows everyday objects embedded with electronic devices to send and receive
data over the Internet. It promises to connect all types of devices from computers
to smartphones to watches to any number of everyday devices.

Wireless communication, cloud computing, and IoT are driving the mobile Internet.
They promise to continue to dramatically affect the entire computer industry and how
you and I will interact with computers and other devices. Each will be discussed in
detail in the following chapters. For just a few of these mobile devices, see Figure 1-17.

| concept check J
. Define data. List four common types of files.

. Define connectivity and networks.
. What is cloud computing? Wireless revolution? loT?

Careersin IT

Now that you know the basic outline and

As mentioned previously, each of the following chapters highlights a

important features of this book, I'd like to talk  specific career in information technology. Each provides specific job

about some of the most exciting and well-paid descriptions, salary ranges, advancement opportunities, and more. For
careers in information technology.

a partial list of these careers, see Figure 1-18.

Webmaster Develops and maintains websites and web
resources. See page 48.

Analyzes users' needs and creates
application software. See page 77.

Software engineer

Computer support specialist Provides technical support to customers
and other users. See page 104.

Repairs and installs computer components
and systems. See page 130.

Computer technician

Prepares instruction manuals, technical
reports, and other scientific or technical
documents. See page 161.

Technical writer

Network administrator Creates and maintains computer networks.

See page 212.

Figure 118 Careers in information technology
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A LOOK TO THE FUTURE

Using and Understanding Information
Technology

The purpose of this book is to help you use and understand
information technology. We want to help you become profi-
cient and to provide you with a foundation of knowledge so
that you can understand how technology is being used today
and anticipate how technology will be used in the future.
This will enable you to benefit from six important information
technology developments.

The Internet and the Web

The Internet and the web are considered to be the two most impor-
tant technologies for the 21st century. Understanding how to effi-
ciently and effectively use the Internet
to browse, communicate, and locate
information is an essential skill. These
issues are presented in Chapter 2,
The Internet, the Web, and Electronic
Commerce.

Powerful Software

The software that is now available
can do an extraordinary number
of tasks and help you in an endless
number of ways. You can create
professional-looking documents, ana-
lyze massive amounts of data, create
dynamic multimedia web pages, and
much more. Today's employers are
expecting the people they hire to be
able to effectively and efficiently use
a variety of different types of software. General-purpose, spe-
cialized, and mobile applications are presented in Chapter 3.
System software is presented in Chapter 4.

Powerful Hardware

Personal computers are now much more powerful than they
used to be. Smartphones, tablets, and communication tech-
nologies such as wireless networks are dramatically chang-
ing the ways to connect to other computers, networks, and
the Internet. However, despite the rapid change of specific
equipment, their essential features remain unchanged. To
become an efficient and effective end user, you should focus
on these features. Chapters 5 through 8 explain what you

16

need to know about hardware. For those considering the
purchase of a computer, an appendix—The Computer Buy-
er's Guide—is provided at the end of this book. This guide
provides a very concise comparison of desktops, laptops,
tablets, and smartphones.

Privacy, Security, and Ethics

What about people? Experts agree that we as a society must
be careful about the potential of technology to negatively
affect our lives. Specifically, we need to be aware of how
technology can impact our personal privacy and our environ-
ment. Also, we need to understand the role and the impor-
tance of organizational and personal ethics. These critical
issues are integrated in every chapter of this book as well as
extensively covered in Chapter 9.

Organizations

Almost all organizations rely on the
quality and flexibility of their infor-
mation systems to stay competitive.
As a member or employee of an
organization, you will undoubtedly
be involved in these information sys-
tems. In order to use, develop, mod-
ify, and maintain these systems, you
need to understand the basic con-
cepts of information systems and
know how to safely, efficiently, and
effectively use computers. These
concepts are covered throughout

this book.

Changing Times

Are the times changing any faster now than they ever
have? Almost everyone thinks so. Whatever the answer,
it is clear we live in a fast-paced age. The Evolution of the
Computer Age section presented at the end of this book
tracks the major developments since computers were first
introduced.

After reading this book, you will be in a very favorable
position compared with many other people in industry today.
You will learn not only the basics of hardware, software, con-
nectivity, the Internet, and the web but also the most cur-
rent technology. You will be able to use these tools to your
advantage.

VISUAL SUMMARY Information Technology, the Internet, and You

INFORMATION SYSTEMS

PEOPLE

The way to think about a personal computer is to realize
that it is one part of an information system. There are sev-
eral parts of an information system:

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

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

Software (programs) provides step-by-step instruc-
tions to control the computer to convert data into
information.

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

Data consists of unprocessed facts including text,
numbers, images, and sound. Information is data that
has been processed by the computer,

The Internet allows computers to connect and share
information.

To efficiently and effectively use the computer, you need

to understand information technology (IT), including
software, hardware, data, and connectivity.

People are the most important part of an information sys-
tem. This book contains several features to demonstrate
how people just like you use computers. These features
include the following;:
* Making IT Work for You presents several interesting
and practical applications. Topics include using digital
video editing and locating job opportunities.
Tips offer a variety of suggestions on such practical
matters as how to improve slow computer perfor-
mance and how to protect your privacy while on the
web.
* Privacy marginal boxes discuss threats to your per-
sonal privacy and suggest ways to protect yourself.
* Environment boxes discuss important and relevant
environmental issues. The impact of computers and
other technologies is more critical today than ever
before.
Ethics boxes pose a variety of different ethical/unethi-
cal situations for your consideration.
* Careers in IT presents job descriptions, employment
demands, educational requirements, salary ranges,
and advancement opportunities.

INFORMATION TECHNOLOGY, THE INTERNET, AND YOU 17




To efficiently and effectively use

computers, you need to understand the basic parts of an information system: people,

rocedures, software, hardware, data, and connectivity. You also need to understand the Internet and the web and to
recogmz' e tiw role of technology in your professional and personal life.

SOFTWARE

HARDWARE

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

System Software

System software enables application software to interact

with computer hardware.

* Operating systems coordinate resources, provide
an interface, and run applications. Three types are
embedded (real-time, RTOS), stand-alone, and
network (NOS).

¢ Utilities perform specific tasks to manage computer
resources.

Application Software

Application software includes general-purpose, special-

ized, and mobile applications.

* General purpose—widely used in nearly all career
areas; programs include browsers, word processors,
spreadsheets, database management systems, and pre-
sentation graphics.

* Specialized—focus more on specific disciplines and
occupations; programs include graphics and web
authoring.

* Apps (mobile apps, mobile applications)—designed
for mobile devices; most popular are for text mes-
saging, Internet browsing, and connecting to social
networks.

18 CHAPTER 1

Hardware consists of electronic devices that can follow
instructions to accept input, process the input, and pro-
duce information.

Types of Computers

Supercomputer, mainframe, midrange (server), and personal
computers (PCs) are four types of computers. Personal com-
puters can be desktop, laptop (notebook computer), tablet,
smartphone, and wearable.

Personal Computer Hardware

There are four basic categories of hardware devices.

* System unit contains electronic circuitry, including
microprocessors and memory. Random-access
memory (RAM) holds the program and data currently
being processed.

¢ Input/output devices are translators between humans
and computers. Input devices include the keyboard
and mouse. The most common output device is the
computer display (monitor).

* Secondary storage holds data and programs. Typical
media include hard disks, solid-state storage, and
optical discs (CD, DVD, and Blu-ray).

¢ Communication devices allow personal computers to
communicate with other computer systems. Modems
modify audio, video, and other types of data for trans-
mission across the Internet.

ORI 1 s

DATA

Data is the raw unprocessed facts about something. Com-

mon file types include
* Document files created by word processors.

| New Adventures i

I Attention adventura travelers| Attend an Adventure Travel presentation 1o lesm 1
about some of the earth’s greatest unspoiled habitats and find out how you can .
| experience the adventure of a lifetime. This year we are introducing four new |

* Worksheet files created by spreadsheet programs.

o .

n Interoet Café
aiter Forecmt

First Quarter Profit Margin

ABEMEGREDE
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* Database files created by database management
programs.

| = Employee Records

=i

* Presentation files created by presentation graphics
programs.

CONNECTIVITY AND MOBILE
INTERNET

Connectivity describes the ability of end users to use
resources well beyond their desktops. Central to the
concept of connectivity is the network or communication
system connecting two or more computers. The Internet
is the world’s largest computer network. The web
provides a multimedia interface to resources available on
the Internet.

Along with the Internet, three other things are driving
the impact of technology:

* Cloud computing uses the Internet and the web to
shift many computer activities from a user’s computer
to computers on the Internet.

Wireless revolution has changed the way we commu-

nicate and use computer technology. Wireless devices

include tablets, smartphones, and watches.

* The Internet of Things (IoT) is the continuing devel-
opment of the Internet that allows everyday objects
embedded with electronic devices to send and receive
data over the Internet.

CAREERS in IT

Career Description

Webmaster Develops and maintains websites and web
resources. See page 48.

Software Analyzes users' needs and creates

engineer application software. See page 77.

Computer Provides technical support to customers and

support other users. See page 104,

specialist

Computer Repairs and installs computer components

technician and systems. See page 130.

Technical Prepares instruction manuals, technical

writer reports, and other scientific or technical
documents. See page 161.

Network

Creates and maintains computer networks.
administrator

See page 212.
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KEY TERMS

application software (8)

apps (8)

Blu-ray disc (BD) (12)

cloud computing  (15)
communication device (12)
compact disc (CD) (12)
connectivity (4, 14)

data (4)

database file (13)

desktop computer (11)
digital versatile disc (DVD) (12)
digital video disc (DVD) (12)
display (12)

document file (13)
embedded operating systems (RTOS)  (8)
end user (4)

general-purpose application  (8)
hard disk  (12)

hardware (4)

information  (4)

information system (4)
information technology (IT) (7)
input device (11)

Internet (14)

IoT (Internet of Things) (15)
keyboard (11)

laptop computer (11)
mainframe computer (10)
memory (11)

microprocessor  (11)
midrange computer (10)
mobile app (application) (8)
modem (12)

monitor  (11)

mouse (11)

network (14)

network operating systems (NOS)  (8)
notebook computer (11)
operating system  (8)

optical disc  (12)

output device (11)

PC Y1)

people (4)

personal computer  (11)
presentation file (13)
procedures  (4)

program (4)

random-access memory (RAM)  (11)
real-time operating system (RTOS) (8)
secondary storage (12)

server (10)

smartphone (11)

software (4)

solid-state storage (12)
specialized application (8)
stand-alone operating system  (8)
supercomputer (10)

system software  (7)

system unit  (11)

tablet (11)

tablet computer (11)

utility  (8)

virus  (8)

wearable device (11)

web (14)

wireless communication  (15)
wireless revolution  (15)
worksheet file (13)

MULTIPLE CHOICE

Circle the letter of the correct answer.

1. The keyboard, mouse, display, and system unit are:

a. hardware
b. output devices

2. Programs that coordinate computer
tions are known as:
a. application programs
b. operating systems

3. A browser is an example of a:

a. general-purpose application
b. specialized program

c. storage devices
d. software

resources, provide an interface, and run applica-

¢. storage systems
d. utility programs

¢, system application
d. utility program

4. Although not as powerful as a supercomputer, this type of computer is capable of great

processing speeds and data storage.

a. mainframe
b. midrange

c. laptop
d. tablet

5. Apple’s Watch is what type of computer?

a. laptop
b. smartphone
RAM is a type of:

a. computer
b. memory

a. primary
b. RAM

The type of file created by word proc
letters.

a. database
b. document

to computers on the Internet.

a. cloud computing
b. high definition

a. Facebook
b. Internet

c. tablet
d. wearable

c. network
d. secondary storage

Unlike memory, this type of storage holds data and programs even after electric power
to the computer system has been turned off.

¢. ROM
d. secondary

essors, for example, memos, term papers, and

¢, presentation
d. worksheet

Uses the Internet and the web to shift many computer activities from a user’s computer

¢. network
d. solid-state storage

The largest network in the world is [the]:

€. supercomputer
d. web
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CHAPTER 1

OPEN-ENDED

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

What are cloud computing, the wireless revolution, and IoT?

i S

margins of the upcoming chapters presenting a variety of privacy issues. These issues include apps that
track smartphone and tablet user locations without their knowledge or consent in Chapter 3, access by
government and organization networks to obtain unauthorized detailed personal information in Chapter
8, and protection of personal privacy while using social networking sites such as Facebook in Chap-

ter 9. Select one that you find
the most interesting, and then
respond to the following: (a)
Why did you select this issue?

describe its contents. (d) Did
you find the coverage thought-
provoking? Why or why not?

CHAPTER 1

| 1. Explain the parts of an information system. What part do people play in this system? | (b) Do you have knowledge of
, 2. What is system software? What kinds of programs are included in system software? E or experience with the issue? If
| 3. Define and compare general-purpose applications, specialized applications, and apps. ? S def"cr'be your knowledge or
B Describe some different types of general-purpose applications. Describe some types of g Eaperience: If not, do you con-
SHES i sider the issue to be important facebOOk il
! specialized applications. 0o
| i . ‘ > Wh i for protecting your privacy? i
} 4. Describe the different types of cgmputers. What is the most common type? What are : 18]/ Go ko the. chideser Bartain: } |
: the types of personal computers? j 5 yourisslastad tesus locire
1 5. What is connectivity? What is a computer network? What are the Internet and the web? | =8 the Privacy box, read it, and

23

|
MATCHING DISCUSSION |
i Il
’ Match each numbered item with the most closely related lettered item. Write your answers Respond to each of the following questions. |
in the spaces provided. I|
|
a, desktop __ 1. Consists of the step'b_}’-Step instructions that tell the o Maklng NGRS Yo
b. modem computer how to do its work. lI
c. network ___ 2. Another name for a program. Making it a habit of keeping current with technology applications can be a key to your success. Numerous | 1
d. output ____ 3. Enables the application software to interact with full-page spreads identified as Making IT Work for You are presented in the following chapters. These ;:
e, presentation the computer hardware. sectiQns address some of .today's most interesting and useful applications. They include online entertain- “ i
f. program __ 4. Type of computer that is small enu:.)ugh to fit on top 'rnent in _Chapter 2, Skype in Chapter 6, and cloud storage in Chapter 7. Select one that you find the most | |
of or alongside a desk yet is too big to carry around. interesting, and then respond |
8 sof.tware ____ 5, A container that houses most of the electronic com- to the f°”°“'fj"g: (a) Why did ' ‘
h. solid-state ponents that make up a computer system. you select this a.pplicat.ion'..? (b) W I |
i. system software ____ 6. Devices that translate the processed information ::ave JoullBEL Qe spulicationt ’ |
4 : : s0, when and how? If not, do il
J. system unit from the computer into a form that humans can st fiah Sihein l
R s, you plan to in the near uffure. . I .
; ; ! (c) Go to the chapter containing Skype Name i
__ 7. Unlike hard disks, this type of storage does r}ot have your selected application, and | ‘
any moving parts, is more reliable, and requires less locate the application’s Mak- Micrasoft acoount i Ii
power. ing IT Work for You coverage. i Il
___ 8. The most widely used communication device. Rf‘,iew and briefly describegits LR RS RO N i
___ 9. Atype of a file that might contain, for example, contents. (d) Did you find the Leam more about Microsat secount ! |
audience handouts, speaker notes, and electronic coverage useful? Why or why £ | signin with Facebiook i |
slides. not? | il
___10. A communications system connecting two or more S
computers. e Privacy
Privacy is one of the most critical issues facing society today. Numerous Privacy boxes appear in the
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o Environment

Almost everyone agrees that protecting our environment today is more important than ever before.
Numerous Environment boxes appear in the margins of the upcoming chapters. These boxes present a
variety of environmental topics including e-mail benefits in Chapter 2, operating systems reducing energy
consumption in Chapter 4, and recycling old inkjet cartridges in Chapter 6. Select one that you find
the most interesting, and then

Why did you select this topic? HP Supplies Recycling
(b) DO yOU haVe knowledge of Overview  StartRecycing  ProgramDetalls  Customer Care

or experience with the topic? If =

so, describe your knowledge or Free recycling of your HP Ink and LaserJet
experience. If not, do you con- cartridges A
sider the topic to be important *

; i hundreds of millions of Criginal HP ink and Laser e e
for protecting the environment? Wﬁuﬁﬂr&m nﬂmlg.’r:n“:. Hp Pane rm\m' &

(c) Go to the chapter containing

your selected topic, locate the
Environment box, read it, and i/ R e TR S Learn mre about recycing

Drop it of f Mailitin s S it lopor recyetiog
X, o : mamugnm mmw Wlls\IE\:!,MI
muwmammﬁ\lﬂwwumﬂ.

1 HP tok cartridge recycling video

describe its contents. (d) Did
you find the coverage thought-
provoking? Why or why not?

1 HP Laser ot taetrisige recyiling vides

EADS

o Ethics

Computer ethics are guidelines for the morally acceptable use of computers in our society. Numerous
Ethics boxes appear in the margins of the upcoming chapters presenting a variety of ethical issues. These
issues include image editing in Chapter 3, unauthorized use of webcams in Chapter 6, and unauthorized
monitoring or eavesdropping of
Internet activity in Chapter 8.

Select one issue that you find @8 in # sunen - ¢ oo

the most interesting, and then | |

ELECTRONIC FRONTIER FOUNDATION
respond to the following: (a) DEFENDING YOUR RIGHTS IN THE DIGITAL WORLD [ st

Why did you select this issue? | | TN T e T T

(b) Do you have knowledge of

or experience with the issue? '
If so, describe your knowledge ‘ ‘ ‘ vl
or experience. If not, do you | @ © '
consider the issue critical for ‘ 2"15 P"]NE[R AWARDS :

individuals or organizations? (c) INTERNET CHAMPS, PRIVACY ADVOCATES, MALWARE HUNTERS. AND £D SHOWOEN

Go to the chapter containing UPOATES

your selected issue, locate the :::;:N)L;I:::lnj:lttrl\nulllylislfmnmmicltmrthwl ;
Ethics box, read it, and describe | N e e T ke e

DEEPUMKS LG | Segeumbat 1, 1913

its contents. (d) Did you find the
coverage  thought-provoking?

With Little Fanfare, FBI Ramps Up Blometrics Programs (Yet Again)-—Part 2

Why or why not?

CHAPTER 1
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Why should | read this chapter?

The power and capability of application software is exploding. We
can expect applications beyond our imagination and to control
these applications entirely with our voice, gestures, and thoughts.

This chapter covers the things you need to know to be prepared
for this ever-changing digital world, including:

* General-purpose applications—how to create documents, ana-
lyze data, make presentations, and organize information.

* Special-purpose applications—how to use graphics programs
for image editing and creating web pages and how to locate and
use mobile apps.

Software suites—how to use suites and cloud-based
applications.

Learning Objectives

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

Identify general-purpose applications.

Describe word processors, spreadsheets, presentation programs, and database management
systems.

Identify specialized applications.

Describe graphics programs, web authoring programs, and other specialized professional
applications.

Describe mobile apps and app stores.
Identify software suites.

Describe office suites, cloud suites, specialized suites, and utility suites.




Jntroduction

""Hi, I'm James, and I'm a software engineer.
I'd like to talk with you about application
software and how to access these traditional
programs using cloud computing. **
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CHAPTER 3

Not long ago, trained specialists were required to perform many of the
operations you can now do with a personal computer. Market analysts
used calculators to project sales. Graphic artists created designs by hand.
Data processing clerks created electronic files to be stored on large com-
puters. Now you can do all these tasks—and many others—with a personal
computer and the appropriate application software.

Think of the personal computer as an electronic tool. You may not con-
sider yourself very good at typing, calculating, organizing, presenting, or
managing information. However, a personal computer can help you do all
these things and much more. All it takes is the right kinds of software.

To efficiently and effectively use computers, you need to understand the
capabilities of general-purpose application software, which includes word
processors, spreadsheets, presentation programs, and database manage-
ment systems. You also need to know about integrated packages and soft-
ware suites.

Application Software

As we discussed in Chapter 1, there are two kinds of software. System software works
with end users, application software, and computer hardware to handle the majority
of technical details. Application software can be described as end user software and is
used to accomplish a variety of tasks.

Application software can be divided into three categories. One category, general-
purpose applications, includes word processing programs, spreadsheets, presenta-
tion graphics, and database management systems. Another category, specialized
applications, includes thousands of other programs that tend to be more narrowly
focused and used in specific disciplines and occupations. The third category, mobile
apps, is add-on features or programs typically designed for smartphones and tablets.

User Interface

A user interface is the portion of the application that allows you to control and to inter-
act with the program. Depending on the application, you can use a mouse, a pointer,
a keyboard, and/or your voice to communicate with the application. Most general-
purpose applications use a mouse and a graphical user interface (GUI) that displays
graphical elements called icons to represent familiar objects. The mouse controls a
pointer on the screen that is used to select items such as icons. Another feature is the
use of windows to display information. A window is simply a rectangular area that can
contain a document, program, or message. (Do not confuse the term window with the
various versions of Microsoft’s Windows operating systems, which are programs.) More
than one window can be opened and displayed on the computer screen at one time.

Traditionally, most software programs use a system of menus, toolbars, and dialog
boxes. (See Figure 3-1.)

» Menus present commands that are typically displayed in a menu bar at the top of

~ the screen.

+ Toolbars typically appear below the menu bar and include small graphic ele-
ments called buttons that provide shortcuts for quick access to commonly used
commands.

+ Dialog boxes provide additional information and request user input.

r
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Many. applications, and Microsoft applications in particular, use an interface known
as.the Ribbon GUI to make it easier to find and use all the features of an application;
this GUI uses a system of ribbons, tabs, and galleries. (See Figure 3-2.)

. Bibbons replace menus and toolbars by organizing commonly used commands
into a set of tabs. These tabs display command buttons that are the most relevant
to the tasks being performed by the user.

* Tabs are used to divide the ribbon into major activity areas. Each tab is then orga-

nized into groups that contain related items. Some tabs, called contextual tabs,

appear only when they are needed and anticipate the next operation to be per-
formed by the user.
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ADVENTURE
TRAVELERS!

Attend an Adventure Travel presentation to learn about some of the earth’s greatest

: unspoiled habitat; find out how you can experience the adventure of a lifetime. This year
ur new tours tha ¢ u a uniqu

APPLICATION SOFTWARE

Figure 3-1 Traditional
graphical user interface

Figure 3-2 Ribbon GUI
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- Galleries simplify the process of making a selection from a list of alternatives. This
is accomplished by graphically displaying the effect of alternatives before being
selected.

Common Features

Most applications provide a variety of features to make entering/presenting, editing,
and formatting documents easy. Some of the most common features include

- Spell checker—looks for misspelled words.

- Alignment—centers, right-aligns, or left-aligns numbers and characters.

« TFonts and font sizes (perhaps using character effects)—specify the size and style of
entered numbers and text.

. Character effects—provide a variety of different typefaces, such as bold or
italics. )

- Edit options—provide easy ways to edit text, such as cut, copy, and paste.

Lconcept check | ﬁw

List three categories of application software.

What is a graphical user interface? What are windows, menus, toolbars, and dialog
boxes?

What is the Ribbon GUI? What are ribbons, tabs, and galleries?

Discuss some of the most common features in application programs.

‘ \ i
I f |

General-Purpose Applications

As mentioned previously, general-purpose applications include word processors,
spreadsheets, presentation graphics, and database management systems.

Word Processors

Word processors create text-based documents and are one of the most flexible and
widely used software tools. All types of people and organizations use word processors
to create memos, letters, and faxes. Organizations create newsletters, manuals, and
brochures to provide information to their customers. Students and researchers use
word processors to create reports.

Microsoft Word is the most widely used word processor. Other popular word pro-
cessors include Apple Pages, Google Docs, Corel WordPerfect, and OpenOffice Writer.

Assume that you have accepted a job as an advertising coordinator for Adventure
Travel Tours, a travel agency specializing in active adventure vacations. Your primary
responsibilities are to create and coordinate the company’s promotional materials,
including flyers and travel reports. To see how you could use Microsoft Word as the
advertising coordinator for the Adventure Travel Tours, see Figures 3-3 and 3-4.

Creating a Flyer

You have been asked to create a promotional advertising flyer. After discussing the flyer's
content and basic structure with your supervisor, you start to enter the flyer's text. As you
enter the text, the spelling checker and grammar checker catch some spelling and gram-
matical errors. Once the text has been entered, you proofread the text and then focus
your attention on enhancing the visual aspects of the flyer. You add a photograph and
experiment with different character and paragraph formats, including fonts, font sizes,
colors, and alignments. @

Spelling Checker

Correcting spelling and typing errors
identified by the spelling checker
creates an error-free and professional-
looking document.

Achentuve Trovel Tows |
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Fonts and Font Size
Using interesting fonts and a
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Center-Aligning

Center-aligning all of
the text in the flyer —
creates a comfortable,
balanced appearance.

Attention adventure travelers! Attend an
Adventure presentation to learn about Call Student Name at
habitats and find out how you can 180 an> 0004 for.

experience the adventure of a lifetime. This presentation locations,

some of the earth’s greatest unspoiled

year we are offering four new tours: full color brochures
’

itinerary intermation,

® Indla Wildlife Adventure t dfribid

costs, and t s

®  nca Trail to Machu Picchu : TP cates
®  Safari in Tanzania

®  (Costa Rica Rivers and Rainforests

Grammar Checker
Incomplete sentences, awkward wording, and incorrect punctuation

are identified and corrections are offered by the grammar checker.
e e e = S e

large font size in the flyer's
title grabs the reader’s
attention.

Character Effects

Adding character effects
such as bold and color makes
important information stand
out and makes the flyer more
visually interesting.

Figure 3-3 Flyer
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Spreadsheets

Creating a Report

Your next assignment is to create a report on Tanzania
and Peru. After conducting your research, you start writ-
ing your paper. As you enter the text for the report, you
notice that the AutoCorrect feature automatically cor-
rects some grammar and punctuation errors. Your report
includes several figures and tables. You use the captions
feature to keep track of figure and table numbers, to enter
the caption text, and to position the captions. You use
the footnote feature to assist in adding notes to further
explain or comment on information in the report.

Finally, you prepare the report for printing by adding

header and footer information. @ . —Ilo i Creating a Sales Forecast

Your first project is to develop a first-quarter sales forecast for the café. You begin by studying sales data and talking with sev-
eral managers. After obtaining sales and expense estimates, you are ready to create the first-quarter forecast. You start struc-

Spreadsheets organize, analyze, and graph numeric data such as budgets and finan-
cial reports. Once used exclusively by accountants, spreadsheets are widely used by
nearly every profession. Marketing professionals analyze sales trends. Financial ana-
lysts evaluate and graph stock market trends. Students and teachers record grades and
calculate grade point averages.

The most widely used spreadsheet program is Microsoft Excel. Other spreadsheet
applications include Apple Numbers, Corel Quattro Pro, Google Sheets, and Open-
Office Calc.

Assume that you have just accepted a job as manager of the Downtown Internet Café.
This café provides a variety of flavored coffees as well as Internet access. One of your
responsibilities is to create a financial plan for the next year. To see how you could use
Microsoft Excel as the manager for the Downtown Internet Café, see Figures 3-5 and 3-6.

ol turing the worksheet by inserting descriptive text entries for the row and column headings. Next, you insert numeric entries,
As you enter text, you occasionally including formulas and functions to perform calculations. To test the accuracy of the worksheet, you change the values in some
forget to capitalize the first word cells and compare the recalculated spreadsheet results with hand calculations. ®

- : > in a sentence. Fortunately, Auto-

l'anzania & Peru Correct recognizes the error and

automatically capitalizes the word. Wi
Captions or s
Idel:nifying figures with captions in a Tanints B Vl:fnrksheets are used for a wide range of dl'fferdent applications. One of Rl
i hy and Climate i the most common uses is to te, analyze, and forecast budgets.

rel:lort makes:he repolrt i f:;f:gn ifaar;reu w:]::!me“ full of wild beasts..] fancied 1saw a summit..covered witha b i kil F e 8
and more protessional. X

Text entries provide meaning
dazzlingly white cloud (qed. in Cole 56}, This is how Johann Krapf, the first outsider to witness the

- - to the values in the worksheet.
splendor of Africa’s highest mountain, described Kilimanjaro. Thf peak was real, though th? white c22 1 £ | =sumic1a:c21) The rawatarellSBalad te
il ” clouds he “fancied” he saw were the dense layer of A B c D E F : 4 '
[ : 3 ‘m s - e 23 A B —] o B0 identify the various sales and
| — T —— expense items. The columns
b = Tanzania is primarily a plateau 5 1 % 2
downward into the country's five hundred miles of ik DOWﬂtOWﬂ Inte l"net Cafe are La"]beled to SPec'fy the
Indian Ocean coastline, Nearly three-quarters of it
il e My sanibl, o mmach 5o thst e First Quarter Forecast
Swahiliword for the central plateau is nyika, 3
meaning “wasteland.” Winding through these . 5 .
flatlands is the Great Rift Valley, which forms EE.E AL e M ; : T AL
narrow and shallow lakes in its long path. Several of oT
these great lakes form a belt-like oasis of green
vegeration. Contrasting with the severity of the B tions Espresso $ 13,300 $ 13,600 $ $ 41,100
plains are the cosstal areas, whichare lush with Header or Footer Functi i Drip Coffee $ 580 $ 6000 $ 6200 $ 18000 $ 6,000
| RN AR oS . Fegeinlimbersiand etien e 1 rti.irf:sg call Food/Beverage $ 3600 § 380 $ 380 $ 11,200 ol
i r i Mt. a. i " i . i
dramatically into Mt. Kilimanjar document—re!at‘ed infor o L Merchandise $ 1,000 1,100 § 1,00 $ 3200 @ Cells _
| Ngorongoro Conservation Area mation can be included Fob, Re Computer < a00 400 $ 400 $ 1,200 Cells can contain labels, numbers, formulas,
£ Tanzania's most distinguishing in a header or footer. "€bruary) contains the : and functions. A cell's content is indicated
S b ’ Iy neace) function SUM(C14: Total Sales $ 24,100 $ 25700 $ 74,700
| geographical features are found in the Ngorongoro Hunction SUM(C14:C21) . . - by the row and column labels. For example,
Conservation Area The park is composed of many ‘ father than the formula = cell D16 contains a number for the Payroll
‘ craters and sars;s, ns{w:il us]ral:;s; f:::. and : Z,CM + C15 + C16 + C17 + Cost of Goods 5 722518 $ expense expected for March, ;
7 g Hon——— v i C18 + C19 + C20 + C21. CostofMerchandise § 700 $ 770 $ 770 2,240 _
P Frousne: GIRAFFEIN SERENGETI namesake, the Ngorongoro Crater. The Cral :
" hugeexpanse, covering more than one hundred square miles. On the Crater's floor, grasslands ; Payroll $ 9000 $ 9000 5 900075 27000 $ 9,000
blend into swamps, lakes, rivers, and woodland. Also withinthe _Cﬂnfﬂ"'ﬁﬁﬂﬂ Areas :5‘"“‘9‘“ is Internet S 325 § 325 (% 325 § 975 S 325 Formulas
Sk Gl G, comionty veforrl oy e 'Candlescs Mnbins eharednagyp dhe s Building $ 2100 $§ 2100 $ 2100 $ 6300 $ 200  Formulas provide a way to
z Advertising S 600 $ 600 $ 600 $ 1,800 $ 600 perform calculations in the
Footnote Capital Asset: $ 1,500 $ $ 1,500 $ 4,500 $ 1,500 worksheet. In this case, cell C24
i ili i *Mt. Kilimanjaro is 19,340 feet hi king it the fourth tallest mountain in the - pital Assets ) ’ , , i "
To include a note about Mt. Knllrrlanjaro. . ikl 3404 feet high, making it the fourth talles o T i Lamle il i Rt SRS
you use the footnote feature. This feature e st peesyendiog e g ¥ ua $ 23285 ¢ s (Total Sales for February) - C22
i i x onservaty €3S ve spanning 3,196 square mules. E i - : )
inserts the footnote superscript number | __:The Conservation P ! B ncorme (Total Expenses for February)
and automatically formats the bottom of | ° ‘ 5 e — and displays the result of the
the page to contain the footnote text. V) . e Salculation tortha NaE [hdotie
R 2 for February.
26 | Income Year-To-Date $ 5,590
Figure 3-5 First-quarter
: forecast
Figure 3-4 Report
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I Presentation Graphics
‘ Analyzing Your Data Research shows that people learn better when information is presented visually.

After presenting the FirstQuarter Forecast to the owner, you revise the format and Presentation graphics are programs that combine a variety of visual objects to create

ktalaali ksheets for each quarter and an annual forecast sum- attractive, visually interesting presentations. They are excellent tools to communicate
expand the workbook to include workshe q a message and to persuade people.

People in a variety of settings and situations use presentation graphics programs to
make their presentations. For example, marketing managers use presentation graph- |
ics to present proposed marketing strategies to their superiors. Salespeople use these il
programs to demonstrate products and encourage customers to make purchases. Stu- '
dents use presentation graphics programs to create high-quality class presentations.

Six of the most widely used presentation graphics programs are Microsoft Power- |

mary. You give each worksheet a descriptive sheet name. At the request of the owner, you
perform a what-if analysis to test the effect of different estimates for payroll, and you use
a chart to visualize the effect. ®

Point, Apple Keynote, Google Slides, Corel Presentations, OpenOffice Impress, and il
1 Prezi. il
Downtown Internet Café Assume that you have volunteered for the Animal Rescue Foundation, a local ani- |
2 7 f |
Workbook 3 Annual Forecast mal rescue agency. You have been asked to create a powerful and persuasive presenta- |
The first worksheet in a wor:tbook i tion to encourage other members from your community to volunteer. To see how you i
is often a summary of the following s . K R :
ksh | thl:y the first o 13300  $13500 614,200  $14400  $15200  $15500  $15200 515300  $15800 could use Microsoft PowerPoint, see Flgure 3-7. !
worksheets. In this case, : Drfm"“ w800 6000 %6200  $6200  $6200  $6,200  $6000  $5000 %6500 |
worksheet presents the entire o | rejseeiae ©3600  $3800 53800  $3600  $5800  $3800  $4000  $4.000  $4,000
! h b t 10 Merchandise 41,000 51,100 $1,100 1,500 $1,500 $1,500 $2,000  $2000  %2,000 |
year's forecast. The subsequen g p5 PO om w0 fan snﬁ msm 0 |
i ils. otal sales 524,00  $24900  $25700  $26300  $27,300  $27, ; ; 7 2 |
worksheets provide the details T SRR e T e e b e S Creating a Presentation ‘ i
14 Cost of Goods $7,225 $7,480 $7,690 57,620 57,940 $8,015 $8,000 $8,025 58,300 ‘I ‘
15 Costof Merchandise $700 770 8770 $1,050 $1,050 $1,050 2;,490 :;.;x i;.m ‘
,000 X X f: 3 2
8] Peyron, - o You have been asked to create a powerful and persuasive presentation for the director of
18 Building $2100  $2100 52100 $2000  $2100  $2100 52100 52000  $2,100 - : L i
19 Advertising 00 S0 S0  Se0  $e00 S0 S0 S0 5600 the foundation designed to encourage other members from your community to volunteer. _
20 Capital Assets $1,500 $1,500 $1,500 $1,500 $1,500 $1,500 $1,500  $1,500  $1,500 ; 7 Y 3 % ” |
211 Mbesianania a0 S1a0  $1500 51300 S0 51300 $1300  SL300 6130 The first step is to meet with the director of the foundation to determine the content of the ;
551 ot apeasis $22,750  $23,075  $23,285 622,355  $23,205  $23,630  $20225  $24250  $24,525 ; 7 s F 4 ¢ k
= ws T presentation. Then using PowerPoint, you begin creating the presentation by selecting a pre-
24 Netincome $1,350 $1,825 52,415 3,945 , ;. & 2 ; : ! |
T ”le i 0% i sentation template and document theme. After entering the content, you add interest to the i
26 Quarter Profit Margin o i _ . ) ¥ > : ¥ b i
2 income Year-ToDate § 5590 T —— resentation by adding animation to selected objects and using slide transition effects. @ |
Sheet Name e CETOTN ) ISR o -
Each worksheet has a unique sheet
name. To make the workbook easy to |
navigate, it is a good practice to always
use simple yet descriptive names for
each worksheet. Templates ‘
What-If Analysis Templates provide an excellent way
What-if analysis is a very powerful to quickly create a presentation
G H Tl 4
. B : ot : ~ and simple tool to test the effects of :ﬁ;[:;;ﬂ;gapsrwT'in::gzgsl‘:: 4 I
' ? i well a |
| net Caf different assumptions in a spreadsheet. .
2 Downtown intg.rnet,(;afé : i P P Document Theme . content based on the type of i
3 First Quarter Forecast To make your presentatlon temp|ate you select. il
| - 4 more professional and eye-
5 - il : : catching, you select a document
6 - Chart theme, built-in sets of colors,
$ 13300 $ 13,600 § 14, § X i I Sl ' )y
; f:::;::fee $ 580 § 6000 § 6200 $ 18000 § 6000 First Quarter Profit Margin Once data is in the worksheet, it is fonts: andleffeats thatiean'ha
9 Foud,;&e\z(uge i zgﬁ : ::x : ::g ; 1;;3 : ?;:3 very easy to chart the data. All you quickly applied to your entire i
::J :en:;;:r se . ,‘wc s ‘400 ; ‘400 . 1r200 e iMMt need to do is to select the data to presentation. ‘ I |
12| Total sales § 24100 § 24900 $ 25700 § 74700 § 24900 | chart, select the chart type, and add [l
& 1 some descriptive text. il
14 CostofGoods $ 7,225 § 7480 § 7,690 5 22,395 § 7465 | |
15 CostofMerchandise & 700 § 770 § 770 § 2240 § 747 |FEB
16| Payroll $ 9,000 § 9000 5 9000 $ 27,000 % 9.M0|
| 17 Internet § w5 ass wss oss a8
18| Building $ 2100 $ 2100 § 2,100 5 6300 $ 1,100%
19 Advertising $ 600 $ 600§ 600 § 1800 $ oo M
20 Capital Assets $ 1,500 $ 1500 $ 1,500 $ 4,500 $ 1,500i' Animation
Miscell $ 1,300 § 1300 $ 1300 $ 35900 $ 1,300 ; 5 1 3 |
5 Sk | s ts g e a4 e s s To Rrowde a'ddltwnal empha3|s to items or show i
»; [ the information on a slide in phases, you add it
24 2 L3S Lkl it animation to text and objects. Finally, you use (I
fir Ma e 60% 7.33% 9,40% 7.48% 7 . s . g
:: Profit Margin 5.60 - ”“m_te e slide transition effects to animate the transition |
T s e S T N 5 i : from one slide to the next. I
Figure 3-7 Presentation
Figure 3-6 Annual forecast and analysis

68 CHAPTER 3 - APPLICATION SOFTWARE 69




| Database Management Systems Creating a Database

A database is a collection of related data. It is the electronic equivalent of a file cabi-

net. A database management system (DBMS) or database manager is a program that You have been asked to create an employee database to replace the club's manual sys-
sets up, or structures, a database. It also provides tools to enter, edit, and retrieve tem for recording employee data. The first step in creating the database management
data from the database. All kinds of individuals use databases, from hospital admin- system is to plan. You study the existing manual system focusing on how and what data @

istrators recording patient information to police officers checking criminal histories.

3fs/198a  Bjo) ‘
1/1/1989 Glo) |
5/19/1972| (o)
111977 i)
313/1090  9(0)

q gtk is collected and how it is used. Next, using Microsoft Access, one of the most widely il
; i i instructors : ‘ s 5
Colleges and universities use databases to keep recorclis a1l glilrbsm — ’ used DBMS programs, you design the basic structure or organization of the new data- :
izati intai atabases. ; g ; . =
and courses. Orgamzatlor};s of all types maltntal? empdoxee &l for persoral compulers base system to include a table that will make entering data and using the database more |
i nagement systems desi; — Y i \ !
F&m WISF:};ngzgsdzta feS;i]IZI?/Ialfer Goog}{e Obvibasegr;n d OpgnOffice - efficient. You create the table structure by specifying the fields and primary key field. To i
! I}
are VICros + APP L dministrator for the Life- make the process faster and more accurate, you create a form and enter the data for each |H i
Assume that you have accepted a job as an employment administrator for the L1 | i lpt .“ i
style Fitness Club. To see how you could use Microsoft Access, see Figure 3-8. employee as a record in the table. @ “
i
Primary Key Fields Table |
The primary key is the unique employee Fields are given field names that Tables make up the basic structure
——— - identification number. You considered usin are displayed at the top of each of a relational database with columns
g play! P
D conce t ch eck the last name field as the primary key but table. You select the field names containing field data and rows containing
i il __P e realized that more than one employee could to describe their contents. record information. This table records |
5 dfor? have the same last name. Primary keys are 3 basic information about each employee, i
. What are word processors? What are they used for? often used to link tables. including name, address, and telephone I
— number. (K
. What are spreadsheets? What are they used for? |
| |
. What are presentation graphics programs? What are they used for? |
s
systems? What are they used for? EmployeetD - st Name - FItName - Address | Cily - Siate - ZIPCoda - WomePhone - | Gender - BirthDate - Photo/Resume - i
. What are database management sy Yy BRI : o i lca |mioarai [(sonsssares [F | ea il
#{12920 Larson Alicia 345 W. Mill Ave. Maldin ca 92121-3740 | (941) 555-4717 6/21/1993, (o) i
913416 |Lembi Damon 439S.Ritaln. |Landis CA [92120.3741 |(041)555.4747 | 9/12/1982, (o)
+111747 Lettow Ryan 358 Maple Dr. Maldin CA 92121-3740 | (507) 555-2805 11/15/1901) o) |
+|22085 Lindau Kristina 1947 E. Watson Landis cA 92120-3741 _|(941) 555-4363 2/24/1980 3(0) e
+| 03406 Lopez Mina 4290 E. Alameda Dr. Maldin cA 92121-3740 | (507) 555-4050 2/25/1985 i(0) I
104731 Marchant | Roberta 564 Palm Avenue Landis cA  [02120-3741 |(507)555-4990 s/18/1990  9(2) i1
¥ 13543 __{Martinez Julie 1920 First Ave. Maldin CcA 92121-3740 |(941) 555-1044 12/10/1992 o) | I
+|13635 Juan 7115 E Roosevelt Dr. | Maldin cA 92121-3780 | (507) 555-2935 12/10/1992) (o) I 1§
| 22407 Mazeat it EARZa D Lamath CA 92120-3741 _|(941) 555-1093 | 9/23/1982 Gio) i i }

g

7 Inichols  Each record contains information  [cA  |9212037a1 |(507) 555-0001
cA 92120-3741 _|(507) 555-3333

Specialized Applications e G
*—

+| 00907 Pennin

Tl olonsl about one employee. A record & [sztaac | (o] sssni8

While general-purpose applications are widely used in nearly every profession, spe-

HRENENAEBEEREEEEEEEEEEER

. Th #1221 |math  often includes a combination of CA_ [02122-1268 | (S07) 555-4797 5/30/1988) 3(0) 3 [
T i Y PR e 551018, ese programs [+l 12500 Reddle : ; cA 92121 (507) 555-1139 11/5/! (0) I
ClahZEd appllcatlons are WldEIy used W!ﬂ:].ll"l spec1f1c pI'O p g 12230 Reddie numaric text, and Ob'lec': data CA 92120-3741 _|(507) 555-1191 7/14/1988 G | |
include graphics programs and web authoring programs. | 13005 reilly  types. A |sut37a0 | (0at)sS5-asa siajoss G0 | i
12612 Richard cA 92123 (507) 555-4789 9/30/1981 o) { il
G h +| 06000 Kirk 832 5. Willlam Ave. EMaldln CA 92121 (507) 555-3730 4/5/1982 (o) | |
rapnics | 22207 gond Patricla 7583 Turquol Chesterfield |cA 92122-1268 | (941) 555-4539 8/30/1980) G0 e
P . . 07287 Roman Anita 2348 5. Bala Dr. Maldin CA 92121-3740 | (507) 555-4870 3/15/1990 o) | ’E
Graphics are Widely used by professionals in the graphlc arts pI‘OfESSlOl’l. They use + 12018 Ruiz Carlos 0101 First St, Maldin CA 92121-3740 | (507) 555-0125 | M 1/21/1987, 1 | i
p Ligme : o = . d -1+ 08391 Ruiz Enrigue 35 Palm St. Chesterfield |CA 92122-1268 |(507) 555-0091 (M 12/10/198 0] 1
deSktOp puthhlng programs, image edlhng programs' illustration programs, an 04321 Sabin Greg S0 t. Rawhide Ave. |Chesterfield | CA 92122 507) 555-04455 | M 91301987 o) | ‘
deo editOI'S 100212 Schiff Chad 235 N. Cactus Dr. |3
Vi . «| 22114 schneider  |Paul 1731 Jackson Ave. = \ i\
g . NE i nce e e 2 Employee Records i
ishi r page layout programs, allow you to mix tex (12366 stacey |David 7375, College Rd. __[53] H
' DESktOp PUthhmg progra.ms,' OF PAg Y : Prog i ]_ly d |¥113497 Steele Jeff 1011 E. Holly Ln. i 1 |
and graphics to create publications of professional quality. While word processors o 1ocea Sucland —vloie —Launierinor ] | roeree [0 - |‘
focus on creating text and have the ability to combine text and graphics, desktop it sullivan | Marie 78 Omega Drive - |
= . s hili = Last Name Rui Photo/Resume
publishers focus on page design and layout and provide greater flexibility. Profes oo~ oy : | = ] enotores
sional graphic artists use desktop publishing programs to create documents such Like printed paper forms, itine [eviave
as brochures, newsletters, newspapers, and textbooks. elet?tronic forms should be Addre ELTT S
Popular desktop publishing programs include Adobe InDesign, Microsoft deSIg.FI;(: :" t”: eaiy t‘,’t"ead i“d o L T,
X . oy use. IS Torm makes It easy to & lea '
; capability to cre- : ! Siola e
Publisher, and QuarkXPress. While tl}ese programs provide the cap f v " enter and view all employees R
ate text and graphics, typically graphic artists import these elements rom other el U Shetite, e
sources, including word processors, digital cameras, scanners, image editors, illus- i ke oo
tration programs, and image galleries. comer Mo
Birth Dale 12/10/1982
Figure 3-8 Database Record 144 320155 | v Mo | B Unfinerea | staren
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Letter A

Expanded view

Figure 3-9 Bitmap image

Figure 3-10 Vector image

ethics

Image editing software has made
it easy to alter any photo or
video to correct for a variety of
different imperfections. However,
some professionals can use
these programs to significantly
manipulate the content or
meaning of a photo or video.
Such changes are often intended
to influence the opinions
or emotions of the viewer.
Supporters argue that this type
of editing is acceptable and is
just another way to express an
opinion or feeling from an editor.
Critics note that this type of
image and video manipulation is
unethical because it intentionally
misleads the viewer and
often creates unobtainable or
unhealthy definitions of beauty.
What do you think?

72 CHAPTER 3

Image editors, also known as photo editors, are specialized
graphics programs for editing or modifying digital photo-
graphs. They are often used to touch up photographs to
remove scratches and other imperfections. The photographs
consist of thousands of dots or pixels that form images often
referred to as bitmap or raster images. One limitation of bit-
map images, however, is that when they are expanded, the
images can become pixelated, or jagged on the edges. For
example, when the letter A in Figure 3-9 is expanded, the bor-
ders of the letter appear jagged, as indicated by the expanded
view.

Popular image editors include Adobe Photoshop, Corel
PaintShop Pro, GIMP (GNU Image Manipulation Program),
and Windows Photo Gallery.

« Tllustration programs, also known as drawing programs, are u
edit vector images. While bitmap images use pixels to represent images, vector
images, also known as vector illustrations, use geometric shapes or objects. These
objects are created by connecting lines and curves avoiding the pixeleted or ragged
edges created by bitmap images. (See Figure 3-10.) Because these objects can be
defined by mathematical equations, they can be rapidly and easily resized, col-
ored, textured, and manipulated. An image is a combination of several objects.

[llustration programs are often used for graphic design, page layout, and creat-
ing sharp artistic images. Popular illustration programs include Adobe Illustrator,
CorelDRAW, and Inkscape.

. Video editors are used to edit videos to enhance quality and appearance. Once
used only by Hollywood professionals, video editors are now widely used to edit
high-quality video captured using smartphones and other devices. You can readily
add special effects, music tracks, titles, and on-screen graphics.

Just a few years ago, video editors were used only by professionals with expen-
sive specialized hardware and software. Now, there are several free or inexpensive
editors designed to assist the amateur videographer. Three well-known video edi-
tors are Windows Live Movie Maker, Apple iMovie, and YouTube Video Editor.

(See Figure 3-11.)

sed to create and

Figure 3-11 Video editor

Figure 3-12 Video game design software

Video Game Design Software

Have you ever thought about designing a video game? While it may initially be unre-
alistic to create an immersive 3D world like Skyrim or BioShock, you can experiment
and create some impressive games on your own with the right software. The first step
is to visualize the game by thinking about the game’s length and plot. The second step
is to choose the right video game design software.

Video game design software will help you organize your thoughts and guide you
through the game design process including character development and environmen-
tal design. There are many choices from free software to very expensive software
designed for professional game designers. Some of the better-known free or inexpen-
sive video game design software are YoYo GameMaker, Stencyl, Flixel, and Unity. (See

Figure 3-12.)

Web Authoring Programs

There are over a billion websites on the Internet, and more are being added every
day. Corporations use the web to reach new customers and to promote their prod-
ucts. Individuals create online diaries or commentaries, called blogs. Creating a site is
called web authoring,.

Almost all websites consist of interrelated web pages. As we mentioned in
Chapter 2, web pages are typically HTML (Hypertext Markup Language) and CS55
(cascading style sheets) documents. With knowledge of HTML and a simple text
editor, you can create web pages. Even without knowledge of HTML, you can create
simple web pages using a word processing package like Microsoft Word.

More specialized and powerful programs, called web authoring programs, are
typically used to create sophisticated commercial sites. Also known as web page
editors and HTML editors, these programs provide support for website design and
HTML coding. Some web authoring programs are WYSIWYG (what you see is what
you get) editors, which means you can build a page without interacting directly with
HTML code. WYSIWYG editors preview the page described by HTML code. Widely
used web authoring programs include Adobe Dreamweaver and Microsoft Expres-

sion Web.
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environment

Did you know that using mobile
devices and apps can benefit
the environment by reducing
the production of paper? There
are many apps that allow you
to read electranic books and
reference materials that would
otherwise have been printed
using a large amount of paper.
Furthermore, many apps allow
you to write digital notes so
that you don't have to buy paper
notebooks or notepads.
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Other Specialized Applications

There are numerous other specialized applications including accounting, personal
finance, and project management applications. Accounting applications such as
Intuit QuickBooks help companies record and report their financial operations.
Personal financial applications such as Quicken Starter Edition help individuals
track their personal finances and investments. Project management software like
Microsoft Project is widely used in business to help coordinate and plan complicated

projects.

ngp_cept check

What are desktop publishing programs? Image editors? lllustration programs? Video
editors?

. What is video game design software?
. What are blogs? Web authoring? Web authoring programs? WYSIWYG?

e@®
k
|

Mobile Apps

Mobile apps or mobile applications are add-on programs for a variety of mobile devices
including smartphones and tablets. Sometimes referred to simply as apps, mobile apps
have been widely used for years. The traditional applications include address books,
to-do lists, alarms, and message lists. With the introduction of smartphones, tablets,
and wireless connections to the Internet, mobile capabilities have exploded. Now, any
number of applications are available.

Apps

The breadth and scope of available mobile applications for smartphones and other
mobile devices are ever expanding. There are over 500,000 apps just for Apple’s
{Phone alone. Some of the most widely used are for listening to music, viewing video,
social networking, shopping, and game playing.

» Music. For many, their smartphone and/or tablet is their primary source for
music. The mobile app Pandora offers free streaming music with ads and playlists that
you can customize in a limited way. Spotify is another streaming music service that
requires a monthly fee but offers direct control of what music you listen to and no ads.

« Video. With faster data speeds and higher resolution screens, smartphones and
tablets are becoming a favorite way to watch TV shows, movies, or video clips. The
YouTube app offers access to free online videos such as movie trailers and video
blogs. The Netflix app provides access to more professional videos for a fee.

. Social networking. Mobile apps are ideal for sharing a picture while on vacation,
checking in at your favorite coffee shop, or sending out invites to a last-minute
party. The Facebook mobile app offers many of the features of the Facebook web-
site, with additional features that take advantage of a mobile device’s camera and
GPS capability. The Instagram app provides a more specialized and artistic flair by
focusing on sharing photos.

« Shopping. A recent poll concluded that well over half of
all smartphone users in the United States regularly use
their phones for shopping. By scanning a product’s bar-
code, shopping apps search for the product and provide
price comparisons as well as product reviews. Using
Amazon'’s Price Check app, all you need to do is take a
picture of the product.

+ Games. One of the most popular activities on smart-
phones and tablets is game playing. Some of these
games are quite basic, are free, and include in-app
optional purchases. For example, Crossy Road chal-
lenges game players to assist a character across obsta-
cles (roads, rivers, grass, and train tracks) without
succumbing to obstacles such as rivers, trees, trains
and cars, Players have the option to buy additional

characters. Some other games are quite complex and
are not free. For example, Dragon Quest V is a popular
role playing game (RPG) where gamers create their
own villages, fight off intruders, and form alliances with millions of other play-
ers online. (See Figure 3-13.)

Many apps are written for a particular type of mobile device and will not run on

other types. For example, an app designed for Apple’s iPhone may not work with
Google’s Android.

App Stores

An app store is typically a website that provides access to specific mobile apps that can
be downloaded either for a nominal fee or free of charge. Two of the best-known stores
are Apple’s App Store and Google Play. (See Figure 3-14.) Although most of the best-
known app stores specialize in applications for a particular line of mobile device, other
less well-known stores provide apps for a wide variety of mobile devices. For a list of
some more widely used app stores, see Figure 3-15.

. g - |
) 58 iviimen s comihons et o g o £ 6l & sope-ehennt-ss 0

iPhone 6 e it (R 2

Over one million apps.
Infinite possibilities.

For Just about anything you can Imagine, there's an app to help
you do It. With over one milllon apps, the App Store has the
best selection of mobile apps — many of them free — from
Apple and third-party developers.” All designed for IPhone.

Learn more about apps In the App Store §

Figure 3-14 Apple’s App Store

Figure 3-13 Crossy Road game

privacy

Did you know that many mobile
phone apps track a phone’s
physical location? For example,
i0S's Siri and Android's Google
Now use a smartphone’s GPS
to track locations to customize
interactions with users.

The smartphone’s location

is monitored, stored, and
potentially used for a variety

of different objectives. Privacy
advocates argue that many
people are unaware that they
may be tracked in this manner
and that their movements are
recorded for possible later use.
App developers argue that the
objective is simply to improve
users’ interactions with their
smartphones. What do you
think?
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Appszoom Android and Apple devices WWW.appszoom.com

Figure 3-15 App stores

v l_‘gong_ept S Get Office on your iPad

Download Word, Excel, PowerPoint. and Outlook. optimized for your iPad®,
Enter your email and we'll send a download link.

What are mobile apps? What are they used for?

eee @)

Describe two types of game apps. What is RPG?
What are app stores? What are they used for? £ Downioad on the
PP Yy o App Store

P Using the apps for work? Get the security and control you need. Visit the mobite spps for
business page.

‘g)ftware Suites

A software suite is a collection of separate application programs bundled together and
made available as a group. Four types of suites are office suites, cloud suites, special-
ized suites, and utility suites.

Office Suites (COHCEPt ChéCk J

Office suites, also known as office software suites and productivity suites, contain e
general-purpose application programs that are typically used in a business situation.

Productivity suites commonly include a word processor spreadsheet, database man- What is the di iti i
s , ifference between a traditional off i i i
ager, and a presentation application. The best known is Microsoft Office. Other well- . afficsiaulteand g claud;or online suite?

known productivity suites are Apple iWork and OpenOffice.

Figure 3-16 Office for iPad

. What is a software suite? What are the advantages of purchasing a suite?

. What is a specialized suite? What is a utility suite?

Cloud Computing

Cloud suites or online office suites are stored at a server on the Internet and are avail-

able anywhere you can access the Internet. Documents created using online applica- C areer . IT
tions can also be stored online, making it easy to share and collaborate on documents o S In

with others. One downside to cloud applications is that you are dependent on the Row ihiatverh e

server providing the application to be available whenever you need it. For this rea- sof‘tvwa; )I"‘;ulik:vtzltealll.nmj al:’“t spplioatic Software engineers analyze users’ needs and create application soft-

son, when using online applications, it is important to have backup copies of your e odl nee:_ you about my career as  ware. Software engineers typically have experience in programming

documents on your computer and to have a desktop office application available to use. . but focus'an thedesign dnd development of programs Usiig the prin
ciples of mathematics and engineering.

Popular online office suites include Google Docs, Zoho, and Microsoft Office 365 and
Office for iPad. (See Figure 3-16.) To learn more about one of the most widely used A bachelor’s or an advanced specialized associate’s degree in com-
puter science or information systems and an extensive knowledge of

online office suites, see Making IT Work for You: Google Docs on page 78.
computers and technology are required by most employers. Internships
may provide students with the kinds of experience employers look
for in a software engineer. Those with specific experience with web
applications may have an advantage over other applicants. Employers
typically look for software engineers with good communication and
analytical skills.
Software engineers can expect to earn an annual salary in the range

Specialized and Utility Suites

Two other types of suites that are more narrowly focused are specialized suites and
utility suites.

- Specialized suites focus on specific applications. These include graphics suites

1 like CorelDRAW Graphics Suite X6, financial planning suites like Moneytree
Software’s TOTAL Planning Suite, and many others. of $55,000 to $71,000. Starting salary is dependent on both experience

- Utility suites include a variety of programs designed to make computing easier and the type of software being developed. Experienced softwg S ol
and safer. Two of the best known are Norton SystemWorks and Norton Internet neers are candidates for many other advanced careers in IT. =
Security Suite. (Utility suites will be discussed in detail in Chapter 4.) :
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GOOGLE DOCS

i ?
Do you need to create and collaborate with others on a document, presentation, or sPreadsheet. Do y?u
need access from different computers in different locations? If so, an online offlcg suite, such as ch;log e
Docs, might be just what you need. (Please note that the web is continually changing, and some of the spe-

cifics presented below may have changed))

Creating a Document You must have a free Google account in order to start creating and sharing documents. To get started:

-
o-

%{j@' Close the browser tab (or window) in order to close the document.

You may have noticed that there is no save option. This is because your document is

® Go to docs.google.com. If you are not currently signed in or you do
not have a Google account, click the Sign in button and follow the

appropriate instructions.

Once you are signed in, click the Menu button in the upper left of the
page. Select Docs to see existing word processing documents.

Click the Create New Documents button in the lower right of the page
(a red circle with a white + in the center).

Start typing in the blank document. You will notice many familiar
buttons in the toolbar above the document area.

Click the Untitled document area at the top left, and you will be
prompted to enter a name for the document.

automatically being saved as you work on it.

Sharing a Document Any document that you create can be shared with one or
more individuals. Those individuals can be granted read-only access, or they could be

Google

= Docs

é Docs

ﬁ Sheets
=5 Slides
Q Settings

0 Help & Feedback

allowed to edit the document, even at the same time that you are working on it. To &  Drive 5]
share a document:

With the document open, click the Share button at the
top right.

@4 Type in the e-mail addresses of those with whom you

wish to share the document.

Q # To the right of this text box, select the permission these

78

individuals will have for the document.

.}® Click the Done button to finish.

Share with others Get shareable link (cd

People

2 Lucy@Manhatten.org X Add more people B Can comment ~
Thanks for your help at the meeting todayl Can edit
v Can comment
Can view

m Cancel Advanced

A LOOK TO THE FUTURE

Next-Generation User Interfaces

Have you ever given a presentation and wished you could interact
with the whiteboard like a computer screen? Wouldn't it be great
to be able to have a digital whiteboard with different pens for
collaborating on projects? The traditional mouse and keyboard
work great for interacting with a computer, but sometimes it
would be nice to have more options. Recently, touch screens and
voice recognition offer new ways to interface. In the future, larger
touch screens that can identify different users will allow for mul-
tiple people to work on the same
screen, and recent innovations
in video capture technology may
have computers leaving the desk-
top and entering the yoga studio.
Technology has been making
better interfaces, and will con-
tinue to evolve to improve our
lives as we look to the future.

There are several chal-
lenges with designing inter-
faces. First is the simple fact
that individuals have varying
preferences. Some might pre-
fer to interact with a friend
through text messages, while
others prefer voice communi-
cation. Therefore, it is doubt-
ful that a single interface will
become dominant. The second
challenge is ergonomic in nature; that is, it must be comfort-
able to use.

Since tablets and smartphones have touch-screen inter-
faces, many people believe that all home and business com-
puters will eventually have them too. In futuristic movies
individuals use both hands to interact with a large screen.
Such a setup allows a person to interact with multiple objects
at the same time. The only problem with a multi-touch, multi-
gesture screen is that it is not comfortable to extend our
arms for prolonged periods. Knowing this, many companies
are looking toward large, interactive surfaces that perform
the same function while lying flat on a desk. Microsoft has
already developed a product called “PixelSense” that acts like
a large, interactive table. It responds to both human interac-
tions and objects that are placed on top of it. Although costs
prevent it from replacing the desktop of today, the strain on a

person’s neck from looking down could prevent it from being
used for long periods of time.

The ideal use of PixelSense appears to be activities involv-
ing collaboration and teamwork. Voice recognition is another
form of input that is already available, but much improvement
is needed. Computers are becoming better at following spe-
cific voice commands, but they cannot engage in everyday
conversation or follow complex requests. Researchers in the
field of artificial intelligence are working to improve natu-
ral language processing to help computers understand our
writing and speech. When
that is fully developed, you
will be able to speak to your
computer in the same way
you would speak to another
person.

Both cameras and soft-
ware are becoming sophisti-
cated enough to observe and
interpret our movements and
gestures. The "Kinect” system
for the Xbox One has the abil-
ity to use body movements to
interact with various games
and fitness programs, includ-
ing ones that analyze and cor-
rect form during yoga routines.
Researchers at MIT are also
working with cameras that can
observe our gestures and the
physical objects we interact with in order to communicate with
a computer. In the future, computers could become so attuned
to our emotions and expressions that they will be able to see
our frustration with the current operation and take various cor-
rective actions to relieve that frustration.

The next step in computer interaction may be some-
thing called “Augmented Reality." Microsoft HoloLens offers
glasses that you can see through but can also act as a moni-
tor that can overlay text and images onto the real world.
Through the HoloLens, and sophisticated body tracking
cameras, your real world may become populated with virtual
assistants, digital notes, and interactive how-to manuals.

Which type of interface do you currently enjoy using
the most? Do you think that touch-screen interfaces will
replace keyboards? Do you believe augmented reality will
become the keyboard and mouse of the future?




VISUAL SUMMARY Application Software

APPLICATION SOFTWARE

GENERAL-PURPOSE APPLICATIONS
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The three categories of application software are general
purpose, specialized, and mobile.

User Interface

You control and interact with a program using a user inter-
face. A graphical user interface (GUI) uses icons selected
by a mouse-controlled pointer. A window contains a .doc-
ument, program, or message. Software programs with a
traditional GUI have

* Menus—present commands listed on the
menu bar.

* Toolbars—contain buttons for quick access to
commonly used commands.

° Dialog box—provides additional information or
requests user input.

Software programs with a Ribbon GUI have

* Ribbons—replace menus and toolbars.

* Tabs—divide ribbons into groups. Contextual tabs
automatically appear when needed.

¢ Galleries—graphically display alternatives before they
are selected.

Common Features
Common features include spell checkers, alignment, fonts
and font sizes, character effects, and edit options.

80 CHAPTER 3

Aohventure Travel Tows

CallStudent Name at
1-800-555-0004 for

presentation locations,
fullcolor brochures,
itineraryinformation ,
costs, and trip dates.

General-purpose applications include word processors,
spreadsheets, presentation graphics, and database man-
agement systems.

Word Processors

Word processors create text-based documents. Individuals
and organizations use word processors to create memos,
letters, and faxes. Organizations also create newsletters,
manuals, and brochures to provide information to their
customers. Microsoft Word is the most widely used word
processor. Others include Apple Pages, Google Docs,
Corel WordPerfect, and OpenOffice Writer.

Spreadsheets ;
Spreadsheets organize, analyze, and graph numeric ‘data
such as budgets and financial reports. They are Mdely
used by nearly every profession. Microsoft Excel. is the
most widely used spreadsheet program. Others include
Apple Numbers, Corel Quattro Pro, Google Sheets, and
OpenOffice Calc.

To efficiently and effectively use comp

uters, you need to understand the capabilities of general-purpose and specialized

application software. Additionally, you need to know about mobile applications and software suites.

GENERAL-PURPOSE APPLICATIONS

Presentation Graphics

Presentation graphics are programs that combine a variety
of visual objects to create attractive, visually interesting pre-
sentations. They are excellent tools to communicate a mes-
sage and to persuade people. People in a variety of settings
and situations use presentation graphics programs to make
their presentations more interesting and professional. Six
of the most widely used presentation graphics programs
are Microsoft PowerPoint, Apple Keynote, Google Slides,
Corel Presentations, OpenOffice Impress, and Prezi.

Database Management Systems

A database is a collection of related data. A database
management system (DBMS) or database manager is a
program that structures a database. It provides tools to
enter, edit, and retrieve data from the database. Organi-
zations use databases for many purposes including main-
taining employee records. Four widely used database
management systems designed for personal computers

are Microsoft Access, Apple FileMaker, Google Obvibase,
and OpenOffice Base.

—~]

JEmployee Records

08391

Ruiz
Enrique

35 Palm st.
Chesterfield
A
92122-1268
(507) 555-0091
L

121011982

SPECIALIZED APPLICATIONS

Specialized applications are widely used within specific
professions. They include graphics programs, video game
design software, and web authoring programs.

Graphics Programs

Graphics programs are used by graphic arts professionals.
* Desktop publishing programs (page layout programs)
mix text and graphics to create professional-quality
publications.

Image editors (photo editors) edit digital photographs
consisting of thousands of dots or pixels that form bit-
map or raster images.

Iustration programs (drawing programs) create and
edit vector images. Vector images (vector illustrations)
use geometric shapes.

Video editors edit video to enhance quality and
appearance.

Video Game Design Software

Video game design software helps to organize thoughts
and guide users through the game design process includ-
ing character development and environmental design.

Web Authoring Programs

Web authoring is the process of creating a website, Indi-
viduals create online diaries called blogs. Web author-
ing programs (web page editors, HTML editors) create
sophisticated commercial websites. Some are WYSIWYG
(what you see is what you get) editors.
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MOBILE APPS

SOFTWARE SUITES
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Phone 6

Over one million apps.
Infinite possibilities.
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Mobile apps (mobile applications, apps) are add-on pro-
grams for a variety of mobile devices. Traditional appli-
cations include address books, to-do lists, alarms, and
message lists. Recently, mobile capabilities have exploded.

Apps

Popular apps include those for music, videos, social net-

working, shopping, and game playing.

* Pandora and Spotify provide popular music apps.

* YouTube and Netflix provide streaming videos apps.

* Facebook and Instagram provide social networking
apps.

¢ Crossy Road and Dragon Quest V are popular game
playing apps. Crossy Road includes in-app optional
purchases including the ability to purchase additional
characters. Dragon Quest V is a role playing game
(RPG) where gamers create their own villages, fight
off intruders, and form alliances with millions of other
players online.

App Stores

An app store is typically a website that provides access
to specific mobile apps that can be downloaded either for
a nominal fee or free of charge. Two of the best-known
stores are Apple’s App Store and Google Play. Most of the
best-known app stores specialize in applications for a par-
ticular line of mobile device, other less well-known stores
provide apps for a wide variety of mobile devices.

App Store Focus Site

Apple App Store  Apple devices ~ www.apple.com/

itunes/charts
Google Play Android devices play.google.com/store/apps
Appszoom Android and WWW.appszoom.com

Apple devices
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A software suite is a collection of individual application

packages sold together.

* Office suites (office software suites or productiv-
ity suites) contain professional-grade application
programs.

* Cloud suites (online office suites) are stored on serv-
ers and available through the Internet.

* Specialized suites focus on specific applications such
as graphics.

* Utility suites include a variety of programs designed
to make computing easier and safer.

CAREERS IN IT

Software engineers analyze users’ needs and create appli-
cation software. A bachelor’s or advanced specialized asso-
ciate’s degree in computer science or information systems
and extensive knowledge of computers and technology are
required. Salary range is $55,000 to $71,000.

KEY TERMS

app (74)

application software (62)

app store  (75)

bitmap (72)

blog (73)

button (62)

cloud suite (76)

contextual tab  (63)

database (70)

database management system (DBMS) (70)
database manager (70)
desktop publishing program (70)
dialog box (62)

document (64)

drawing program (72)

gallery (64)

general-purpose application (62)
graphical user interface (GUI) (62)
group (63)

HTML editor (73)

icon (62)

illustration program (72)

image editor (72)

menu (62)

menu bar  (62)

mobile app (62, 74)

mobile application (74)

office software suite (76)

office suite (76)

online office suite (76)

page layout program  (70)

photo editor (72)

pixel (72)

pointer (62)

presentation graphics  (69)
productivity suite (76)
raster (72)

ribbon (63)

Ribbon GUI (63)

role playing game (RPG) (75)
software engineer (77)
software suite (76)
specialized application (62)
specialized suite (76)
spreadsheet (67)

system software (62)

tab  (63)

toolbar  (62)

user interface (62)

utility suite  (76)

video editor (72)

video game design software (73)

vector illustration  (72)

vector image (72)

web authoring  (73)

web authoring program  (73)

web page editor (73)

window (62)

word processor  (64)

WYSIWYG (what you see is what you get)
editor (73)
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CHAPTER 3

MULTIPLE CHOICE

Circle the correct answer.

1.

10.

This type of software works with end users, application software, and computer
hardware to handle the majority of technical details.

a. application c. sy?t'em

b. specialized d. utility

A rectangular area that can contain a document, program, Or message.
a. dialog box c. fréme

b. form d. window

Programs that create text-based documents.

a. DBMS c. spreadsheets
b. suites d. word processors
Programs that organize, analyze, and graph numerical data such as budgets and financial
reports.

a. DBMS c. spreadsheets

b. suites d. word processors

Program that allows you to mix text and graphics to create publications of professional
quality.

a. database

b. desktop publishing

(o presentation
d. productivity

The type of image that consists of geometric shapes.

a. bitmap ¢. ribbon

b. raster d. vector

An online diary or commentary.

a. bitmap ¢. HTML

b. blog d. vector

Programs that combine a variety of visual objects to create attractive, visually interesting
presentations.

a. DBMS c. spreadsheet

b. presentation graphics d. word processor

Programs typically used to create sophisticated commercial websites.

a. game design programs c. video editors

b. illustration programs d. web authoring programs
Also known as an online suite.
a. cloud c. office

b. integrated d. utility

MATCHING

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

the spaces provided.

buttons ___ L. Toolbars typically appear below the menu bar and
cloud include small graphic elements called

database ___ 2. Simplifies the process of making a selection from
galleries a list of alternatives by graphically displaying the

effect of alternatives before being selected.

image editor
3. A general-purpose program that creates text-based

PR w0 e T

pixels e documents.
spreadsheet ___ 4. Program that organizes, analyzes, and graphs
store numerical data.
1 utility __ 5. A collection of related data. I
j- word processor — 6. Also known as a photo editor, this specialized graph-

ics program edits or modifies digital photographs.
7. Image editors create images made up of thousands
of dots knownas
8. Awebsite that provides access to specific mobile
apps is known as an app
9. Atype of suite that is stored at a server on the

Internet and is available anywhere you can access
the Internet.

—10. A type of specialized suite that includes a variety of

programs designed to make computing easier and
safer.

OPEN-ENDED

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

1. Explain the difference between general-purpose and specialized applications. Also
discuss the common features of application programs, including those with traditional
and ribbon graphical user interfaces.

2. Discuss general-purpose applications, including word processors, spreadsheets,
database management systems, and presentation graphics.

3. Discuss specialized applications, including graphics programs, video game design
software, web authoring programs, and other professional specialized applications.

4. Describe mobile apps, including popular apps and app stores.

5. Describe software suites, including office suites, cloud suites, specialized suites, and
utility suites.
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DISCUSSION

Respond to each of the following questions.

€ Making IT Work for You: GOOGLE DOCS

Would you like to try free alternatives to traditional office software suites? Review the Making IT Work
for You: Google Docs on page 78, and then respond to the following: (a) Do you currently use Google
Docs? If so, what types of documents do you typically create? If not, then list some possible benefits
Google Docs could provide. (b) Do you share documents and/or collaborate with others? How do you do
it? If you have used Google Docs, describe how you would share documents. (c) Using a search engine or
your own research, list a few differences between Google Docs and Microsoft Office Web Apps. Which

one do you prefer? Why?

@ Privacy: SMARTPHONE TRACKING
y

If you have a smartphone, then it is likely that your movements are recorded and stored. Review the Pri-
vacy box on page 75, and respond to the following: (a) Do you think that smartphone tracking is a viola-
tion of your privacy? If yes, what can be done? If no, explain your position. (b) Does a company that tracks
your movements have the right to sell this information to other companies? Would your opinion change
if the company sells your location information but does not reveal your identity? State and defend your
position. (c) Does the government have the right to subpoena GPS information from an app maker? Why
or why not? (d) Are there any circumstances in which it would be acceptable/justifiable for a company to
reveal location data to the government or another company? If so, give some examples.

@ Ethics: IMAGE EDITING

Various image and video editing applications have made it easy for both professionals and amateurs
to alter photographs and videos. Some of these edits raise ethical concerns when they are used inap-
propriately. Review the Ethics box on page 72. Research examples of digital photo or video editing that
have resulted in controversy, and then respond to the following: (a) Do you see any ethical issues related
to altering photographs or videos? (b) What do you consider the boundary to be between acceptable
editing and deceptive or misleading practices? (c) How does such editing affect courtrooms where visual
evidence is often presented? (d) Do you feel the old saying “seeing is believing” needs to be reconsidered

for the digital age? Defend your answers.

o Environment: APPS

Did you know that using mobile devices and apps can benefit the environment? Review the Environment
box on page 74, and then respond to the following: (a) In what ways are mobile devices helping the envi-
ronment? (b) Do you currently read any books on mobile devices? If so, list a few of your most recent
ones. If you do not, name three of your traditional textbooks that are available as e-books. (c) List and
briefly describe three apps that allow you to take notes on your mobile device. If you do not own a mobile
device, research these apps for any mobile operating system. (d) Is it possible that mobile devices could
actually be worse for the environment? Discuss your response.
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Why should | read this chapter?

Someday soon, your computer will be able to automatically diagnose
and repair problems, much like your body's immune system. For now,
however, your electronics are at risk from dangerous viruses and
software failures. s

This chapter covers the things you need to know to protect your
computer and data today and to prepare you for tomorrow, including;

* Desktop operating systems—discover how operating systems
control and protect desktop and laptop computers.

Mobile operating systems—learn the key features of the operat-
ing systems that control tablets and cell phones.
Utilities—protect your computer from viruses and perform
important maintenance tasks.

Learning Objectives

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

Describe the differences between system software and application software.

Identify the four types of system software programs.

Explain the basic functions, features, and categories of operating systems.

Compare mobile operating systems, including i0S, Android, and Windows Phone.
) Compare desktop operating systems, including Windows, Mac 0S, UNIX, Linux, and virtualization.
O Explain the purpose of utilities and utility suites.

Identify the four most essential utilities.

Describe Windows utility programs.
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Works with end users, application

Hi, 'm Ann, and I'm a computer support When most people think about computers, they think about surfing the web, software, and computer hardware & . ' Sriarghara
to handle technical details. ; i

specialist. I'd like to talk with you about sys- writing papers, e-mailing friends, chatting online, making presentations, and
tem software, programs that do a lot of g any number of other valuable applications. We typically think about appli-
work behind the scenes so that you can run y . o
applications and surf the web. I'd also like to cations and application software. Computers and computer applications
talk about the mobile operating systems that have become a part of the fabric of our everyday lives. Most of us agree
control smartphones and other small portable that they are great . . . as long as they are working.

computers. © We usually do not think about the more mundane and behind-the-
scenes computer activities: loading and running programs, coordinating
networks that share resources, organizing files, protecting our comput-
ers from viruses, performing periodic maintenance to avoid problems,
and controlling hardware devices so that they can communicate with
one another. Typically, these activities go on behind the scenes without
our help.

That is the way it should be, and the way it is, as long as everything is
working perfectly. But what if new application programs are not compat-
ible and will not run on our current computer system? What if we get a
computer virus? What if our hard disk fails? What if we buy a new digital
video camera and can't store and edit the images on our computer system?
What if our computer starts to run slower and slower?

These issues may seem mundane, but they are critical. This chapter
covers the vital activities that go on behind the scenes. A little knowledge
about these activities can go a long way to making your computing life eas-
ier. To efficiently and effectively use computers, you need to understand
the functionality of system software, including operating systems, utility
programs, and device drivers. Figure 4-1 System software handles technical details

Desktop

Application Software

Operating Systems

System SO ftware An operating system is a collection of programs that handle many of the technical
®

details related to using a computer. In many ways, an operating system is the most

important type of computer program. Without a functioni i
3 nctioning operatin
computer would be useless. 5o i

End users use application software to accomplish specific tasks. For example, we
use word processing programs to create letters, documents, and reports. However,
end users also use system software. System software works with end users, appli- Functions
cation software, and computer hardware to handle the majority of technical details.
For example, system software controls where a word processing program is stored in
memory, how commands are converted so that the system unit can process them, and
where a completed document or file is saved. (See Figure 4-1.)

Evgry compute.r has an operating system, and every operating system performs a
variety of functions. These functions can be classified into three groups:

Managing re - i i
ging resources: Operating systems coordinate all the computer’s resources

System software is not a single program. Rather, it is a collection or a system of including memory, processin i i

_ y . : . A g, storage, and devices such as g i
programs that handle hundreds of technical details with little or no user intervention. They also monitor system performance, schedule tasks 1‘0VFi)Cri]entels a'r’fld andintast
System software consists of four types of programs: up the computer. v - Rl

. Oyl vy s T — Providing user interface: Operating systems allow users to interact with application

e o plaaome, programs and computer hardware through a user interface. Originally, operating
systems used a character-based interface in which users communicated with the

operating system through written commands such as “Copy A: report.txt C.”. Today,

devices to communicate with the rest of the computer system. most operating systems use a graphical user interface (GUI). As we discussed in
Chapter 3, a graphical user interface uses graphical elements such as icons and

. ?_.anguage translators convert the programming instructions written by programmers windows. A new feature available with many operating systems is voi i
into a language that computers understand and process. tion. This allows users to interact with voice commands e recosnt

« Utilities perform specific tasks related to managing computer resources.
+ Device drivers are specialized programs that allow particular input or output
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environment

Did you know that some
operating systems help
protect the environment?
Recent versions of Microsoft's
Windows operating system have
various power management
features that reduce energy
consumption. For example,
Windows will dim your screen
and put your computer in sleep
mode after a certain amount
of time. The Energy Star
program from the Environmental
Protection Agency estimates
that these features can save you
up to $50 in electricity costs
per year, which in turn helps
reduce carbon emissions that
affect the environment.

lcons

Tab

Window

Folder

File

e El £ ¢

Figure 4-2 Desktop
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+ Running applications: Operating systems ‘load and run applications: sucl:(l*il as woiﬁe
processors and spreadsheets. Most operating systems s:upport mu]ht.aa;1 ngit(.)tr "
ability to switch between different applications stored in memory. Wl‘F }r:m 1.]as
ing, you could have Word and Excel running at the same time and switch easily
between the two applications. The program that you are currently working on is
described as running in the foreground. The other program or programs are run-

ning in the background.

Features

Starting or restarting a computer is called booting the system. There are}:1 two lrx:vays t(i
boot a computer: a warm boot and a cold boot. A warm boot occurs when tb e 501:“
puter is already on and you restart it without turning off the power. A wa;m 0(3 i :
be accomplished in several ways. For many computer systems, they can be resd arffeiS
by simply pressing a sequence of keys. Starting a computer that has been turned o

called a cold boot. . . Pola

You typically interact with the operating system through.the graphical user inter
face. Most provide a place, called the desktop, that provides access to computer
resources. (See Figure 4-2.) Some important features common to most operating sys-

tems and application programs include:

+ Icons—graphic representations for a program, type of file, or function.

- Pointer—controlled by a mouse, trackpad, or touch screen, the poirlterl changes
shape depending on its current function. For example, when shaped like an arrow,
the pointer can be used to select items such as an icon.

Menu Desktop
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Windows—rectangular areas for displaying information and running programs.
* Menus—provide a list of options or commands that can be selected.
Tabs—divide menus into major activity areas such as format and page layout.

* Dialog boxes—typically provide information or request input.

* Help—provides online assistance for operating system functions and procedures.

* Gesture control—ability to control operations with finger movements, such as
swiping, sliding, and pinching.

Most offices have filing cabinets that store important documents in folders. Simi-
larly, most operating systems store data and programs in a system of files and folders.
Files are used to store data and programs. Related files are stored within a folder,
and, for organizational purposes, a folder can contain other folders, or subfolders. For
example, you might organize your electronic files in the Documents folder on your hard
disk. This folder could contain other folders, each named to indicate its contents. One
might be “Computer Class” and could contain all the files you have created (or will
create) for this course.

Categories

While there are hundreds of different operating systems, there are only three basic
categories: embedded, stand-alone, and network.

* Embedded operating systems, also known as real-time operating systems and
RTOS, are entirely stored within (i.e., embedded in) a device. They control smart-
watches, smartphones, video game systems, and thousands of other small elec-
tronic devices. Typically designed for a specific application, embedded operating
systems are essential in the evolution of IoT where many everyday devices are
able to communicate with one another as discussed in Chapter 1. For example,
Watch OS was developed by Apple exclusively for the Apple Watch and Pebble
OS was developed by Pebble Technology specifically for the Pebble Smartwatch.
(See Figure 4-3.)

* Stand-alone operating systems, also called desktop operating systems, control
a single desktop or laptop computer. (See Figure 4-4.) These operating systems
are located on the computer’s hard disk. Often desktop computers and laptops
are part of a network. In these cases, the desktop operating system works with
the network to share and coordinate resources.

* Network operating systems (NOS) are used to control
and coordinate computers that are networked or
linked together. Many networks are small and con-
nect only a limited number of personal computers.
Other networks, like those at colleges and universi-
ties, are very large and complex. These networks may
include other smaller networks and typically connect a
variety of different types of computers.

Network operating systems are typically located
on one of the connected computers’ hard disks.
Called the network server, this computer coor-
dinates all communication between the other
computers. Popular network operating systems
Linux, Windows Server, and UNIX.

The operating system is often referred to as
the software environment or software platform. Almost all application programs
are designed to run with a specific platform. For example, Apple’s iMovie software
is designed to run with the Mac OS environment. Many applications, however, have

Figure 4-3 Embedded
operating systems control
smartwatches

Figure 4-4 Laptops use stand-alone operating systems
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different versions, each designed to operate with a pa?rticullar platform. For exar.nplje,
one version of Microsoft Office is designed to operate with Windows. Another version is

designed to operate with Mac OS.

[concept check

' ?
. What is system software? What are the four kinds of system software programs?
. What is an operating system? Discuss operating system functions and features.

. Describe each of the three categories of operating systems.

Mobile Operating Systems

Mobile operating systems, also known as mobile OS, are a typt?b '(;f
embedded operating system. Just like other computer systems, mobi e‘
computers including smartphones, tablelts, and \fvearable compuli'ers
require an operating system. These mobile operating §yst§ms are less
complicated and more specialized for wireless. communication.

While there are numerous mobile operating systems, some of the
best known are Android, iOS, and Windows Phone.

. Android was introduced in 2007. It was originally devellope.d by
Android Inc. and later purchased by Google. Android is widely used
in many of today’s smartphones. -

« {08, formerly known as iPhone OS, was originally developed in
2007 by Apple. It is based on Mac OS and is used as the platform for
Apple’s iPad and iPhone. (See Figure 4-5.)

. Windows Phone 8 was introduced in 2012 by Microsoft to su.pport a
variety of mobile devices, including smartphones. .In 2015 Microsoft
introduced a new mobile operating system, sometimes referred to
as Windows 10 Mobile as a replacement for Windows Phone. It has
the ability to run many powerful programs designed for desktop and
laptop computers.

Fiél;l-re 4-5 Apple’s iPad and iPhone use
i0S mobile operating system

In the last chapter, we discussed that not all mobile applicatilons willfrun onlag
smartphones. That is because an app is designed to run on a partlcul.'?\r 50 dtw:are 1;; at .
form or operating system. Before downloading an app; b.e sure that it is designe
run with the mobile operating system on your mobile device.

[concept check

What is a mobile operating system?

Which mobile operating system works with the iPhone? Which mobile operating

. List the most widely used mobile operating systems.
. systems were developed by Microsoft?
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Figure 4-6 Windows 8 Figure 4-7 Windows 10

Desktop Operating Systems

Every personal computer has an operating system controlling its operations. The most
widely used desktop operating systems are Windows, Mac OS, UNIX, and Linux.

Windows

Microsoft’s Windows is the most widely used personal computer operating system.

Because its market share is so large, more application programs have been developed

to run under Windows than any other operating system. Windows comes in a variety

of different versions and is designed to run with a variety of different microprocessors.
The two recent versions are Windows 8 and Windows 10.

privacy

What information would you lose
if a thief stole your computer
or smartphone? If you use

your computer or to shop on
the Internet, check your bank
balance, or read e-mail, then the
thief would have access to your
credit cards, bank accounts,
and personal correspondence.
The operating system on your
computer or phone can be set
up to require a password or
secret code whenever the 0S
starts up. This could prevent

a lost or stolen device from
providing access to your private
information.

* Windows 8 was released in 2012 and was created to better integrate Microsoft’s
desktop operating systems with its mobile operating systems. (See Figure 4-6.) It
provided support for gestures, cloud integration, and apps. Windows 8 also intro-
duced a new interface. This interface is very similar to the interface for Microsoft's
mobile operating system, Windows Phone, and is a dramatic shift from the traditional
Windows interface. Windows 8 offers a start screen consisting of tiles. Each tile
displays active content linked to an application. A desktop similar to the traditional
Windows desktop can be accessed various ways. Windows RT is a version of
Windows 8 designed to run with tablets using a particular microprocessor from ARM.

* Windows 10 was announced in 2015. (See Figure 4-7.) It merges Windows’ desk-
top and mobile operating systems. Unlike previous Windows versions, Windows
10 runs on all Windows devices, including desktops, tablets, and smartphones.
This unification has brought several mobile OS innovations to the desktop OS,
including Cortana, a digital assistant that can accept commands through text or
speech, and Windows apps, such as Office, that can run on desktops, tablets, and
smartphones. Other innovations include improved gaming with the Xbox gaming

environment, a new web browser, and support for Microsoft HoloLens, an aug-
mented reality tool.

Mac 0S

Apple has been the leader in the development of powerful and easy-to-use personal
computer operating systems since its introduction of the Macintosh personal com-
puter in 1984. Designed to run only with Apple computers, Mac OS is not as widely
used as the Windows operating system. As a result, fewer application programs have
been written for it. However, with dramatically increasing sales of Apple computers,

the use of Mac OS has been rapidly increasing and is widely recognized as one of the
most innovative operating systems.
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Figure 4-9 Linux

Mac OS X is the most widely used Mac desktop operating system. Its two most
recent versions are

« 0S X Mavericks, which was announced in 2013 and introduced several improve-
ments, including better power management for longer laptop battery life,
enhanced workflow options for multiple monitor setups, and better integration
with cloud computing.

« 0S X Yosemite, which was released in 2014. (See Figure 4-8.) It provided a new
user interface similar to the iOS interface. Other innovations include greater use
of Apple’s cloud storage service, iCloud, and greater compatibility with Apple
mobile devices. This compatibility includes the ability to send and receive text
messages and phone calls from Apple’s desktop computers and the ability to start
e-mails and spreadsheets on one device and finish them on another.

UNIX and Linux

The UNIX operating system was originally designed in the late 1960s to run on mini-
computers in network environments. Over the years, UNIX has evolved with numer-
ous different versions. Now, it is widely used by servers on the web, mainframe
computers, and very powerful personal computers. There are a large number of differ-
ent versions of UNIX.

Linux is an operating system that extended one of the UNIX versions. It was origi-
nally developed by a graduate student at the University of Helsinki, Linus Torvalds, in
1991. He allowed free distribution of the operating system code and encouraged oth-
ers to modify and further develop the code. Programs released in this way are called
open source. Linux is a popular and powerful alternative to the Windows operating
system. (See Figure 4-9.) Linux has been the basis of several other operating systems.
For example, Google’s Chrome OS is based on Linux.

Chrome OS integrates with web servers to run applications and to perform other
traditional operating system functions. This capability has made Chrome OS a popular
choice for inexpensive notebook computers that use cloud computing and cloud stor-
age to do things that would normally require much more expensive hardware. One
limitation of these computers is that their efficiency is dependent upon the speed of
their Internet connection.

Virtualization

As we have discussed, application programs are designed to run with particular oper-
ating systems. What if you wanted to run two or more applications each requiring a
different operating system? One solution would be to install each of the operating

systems on a different computer, There is,
however, a way in which a single physical
computer can support multiple operating
systems that operate independently. This
approach is called virtualization.

When a single physical computer runs a
special program known as virtualization soft-
ware, it operates as though it were two or more
separate and independent computers, known
as virtual machines. Each virtual machine
appears to the user as a separate independent
computer with its own operating system. The
‘operating system of the physical machine
is known as the host operating system. The
operating system for each virtual machine is
known as the guest operating system. Users
can readily switch between virtual computers
and programs running on them. There are
several programs that create and run virtual machines. One such program, Parallel
allows a user on a Mac to run Windows programs in OS X. (See Figure%l-lﬂ S -

Figure 4-10 OS X Yosemite running Windows 10 in a virtual machine.

6

v/ f concept check j

What is Windows? What are the two most recent versions?

What is Mac 0S? What are Mavericks and Yosemite?

What is UNIX? What is Linux? What is Chrome 0S?

.Utilities

Iclieally, .personal computers would continuously run without problems. However, that
simply is not the case. All kinds of things can happen—internal hard ciisks can c’ra ;
computers can freeze up, operations can slow down, and so on. These events cs;ar’l
make computing very frustrating. That’s where utilities come in. Utilities are special-

ized programs designed to make computi i
=d puting easier. There are hundreds of diff
utility programs. The most essential are Herent

Tﬁuubleshooting or diagnostic programs that recognize and correct problems, ide-
ally before they become serious. To learn more about using a troubleshooting pro-
gralfl, see Making IT Work for You: Mac OS X Activity Monitor on pages 98-99.
gnhvnjus programs that guard your computer system against viruses or other

amagng programs that can invade your computer system. Popular antivirus pro-
grams include Norton AntiVirus and Webroot SecureAnywhere AntiVirus.
Backup programs that make copies of files to be used in case the originals are lost
or damaged. Windows 10 comes with a free backup program, the File History tool
and Mac OS X has a backup feature named Time Machine. I
File compression programs that reduce the size of files so they require less storage
space and can })e sent more efficiently over the Internet. Most operating systems
handle unzipping files automatically when vou open a .zip file.

Most operating systems provide some utility programs. Even more powerful utility
programs can be purchased separately or in utility suites.
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Making | T work for you e

MAC 0S X ACTIVITY MONITOR

u ever been working with a program when it simply stopped working and would not respond to you?
ower and slower? 0S X Activity Monitor, which gives you a live

RAM, is designed to help with these and many other operational

Have yo
Does your computer seem to be getting sl
view of every program that is currently in

problems.

Starting Activity Monitor You can open Activity Monitor from anywhere by following these steps:

® Press and momentarily hold the command key (#) + space bar.

@ ® Type Activity Monitor and press return.

nitor window provides a list of active programs; more information can be seen about an

active program by clicking on the active program in the list and then clicking on the information button (the button with a low-
ercase “i" in a circle in the upper right of the window). This will open with more information about the process, including the

CPU and Memory resources it uses. Click the red x button in the upper right to close this window.

As you can see, the Activity Mo

Closing an Application Use Activity Monitor  m—=3 Y T R
when a program you are using becomes stuck 00| % Memory = Energy = Disk | Network Q search
and stops responding. Process Name - = T % CPUv CPUTime Threads Idie Wake Ups  PID  User
syncdefaultsd 89 1.54 1 1 18508 dao
J~ Acrobat 86  4T:1.15 30 135 10206 dao
y—® In the menu bar. click view — distnoted 3.0  48:13.83 10 322 45: daut
7 Fab kernel_task 26 5:20:03.96 08 roo!
Windowed Processes. The Activity e et 4 et
Monitor should show only the BB Activity Monitor 16 196 7 3 18467 doo
distnoted 1.0 15:04.72 : ] ] 119 _distnote
rograms open on the desktop. bping o 156 5 SeTiia
P i 54 7 8 473 diod
coreaudiod 0.7 17:03. _coreaul
I > . prl_disp_service 07 1:15:30.82 19 2 500 root
In the Activity Monitor window, find MDGrashReportTool 05 36373 6 10 7602 dao
i Safari 0.5 1:08.72 24 0 18164 dao
the program that is stuck. Next to 2 G:m - ENam - i
the program name there should pbe 04 015 6 0 15414 dao
read, “(not responding)” in red % SvsemuiGerver 04 s LS
] . i 78] 5 3 )
‘ System: aza%‘ CPU LOAD | Threads: 1276 |
| User: 5.15% | | Processes: 254
Select the program and press e = | |
the button in the upper left of the | Aol :
window with a gray octagon with a

white “x” in it. This will force the
process to quit.

The program that was not responding has been closed, and you can now continue using 0S X normally.

Viewing Processes This is the most powerful area of Activity Monitor. Here you will see a list of every process that is cur-

rently residing in your computer's RAM.
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o ® |n the menu bar. click view — Al L A ] Activity Monitor (All Processes)
Processes. The Activity Monitor SILILN I s g e ¥l
P - —_— LT o T Ay A T R AT AR Y PRSI T L MO o, S 0
should show all processes - —— T S S L
1 o, ! 150, 2 0 15084 dao
currently running on your P — AR 2l 0208 il
0.9 596 8 1 18497
computer. .:::Po:dBase Station Agent 0.0 0.06 4 0 15042 :::
amp;; g: 2:40.85 4 0 58 root
e " - ; X 0.09
@ ® |n the Actlwty Monitor Wll'ldOW, @ Android File Transfer Agent 0.0 0.20 : g IB::: ::c:
click the button labeled Memory. e - o - * a2 aariewer]
: 5 3 6 0 18153 d
All the processes will be sorted L A 00 198 4 o 7609 tao
from highest (occupying the most apsd s B - g e
A 118, 0 82 root
RAM) to the lowest. g a9 011 2 0 582 dao
s ger 0.0 0.01 2 0 17427 root
f e B s e s 00 912 4 0 7686 dao
@ ® Click the CPU button. This will e e —
4 | Systom: 2.47% CPU LOAD Tiweads: ]
show any process that the CPU is | Uses: 2.80% 55 o
currently working on. e SS=E |

It is normal for the numbers to fluctuate,
especially those for the CPU.

Ending a Process Some problematic processes could be spyware, while others represent background services you don't
need. Other processes are crucial for your system and should never be ended. Warning: Before ending a process, you n{ust trul

understand the risks (or benefits) of doing so. Using a search engine, type the name of the process, and the result'v{fill list )1
websites that explain what it does. If you want to end a process: : et

~® |n the Activity Monit ind i ; ; : i
o A processy)_ or window, click the Process Name heading (to avoid the fluctuating positions of

eﬂ Click the process you want to end.

Q—O Select the program and press the button in the upper left of the window with a gray octagon with a white

x" in it. This will force the process to quit.

Thf.- partit.:ular program file will be removed from the list and from your computer’s memory. Keep in mind that if this pro-
gram is configured to load automatically, you will see it again when you restart your computer.

Monitoring CPU History If you are wondering what i i i

. - you may be doing that is taxing your computer, itori

history can give you an idea. The Activity Monitor can open a small window where )grozl Sl
can see the CPU load on your computer.

0—' In_the menu bar, click Window then select CPU Usage. A small window
will open showing the load on each core in your CPU as a bar chart.

9—0 Keegir]g the CPU window visible, perform an action on your computer to
see it impact the CPU load. For example, open a web page or a document.

0—0 When you are done viewing the CPU Usage, close the window.
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tips

Have you ever experienced problems after installing a new
program or changing system settings? If so, the System Restore

utility can help by reversing the changes and bringing your
computer to a previous point in time. For Windows 10:

o Go to the Windows 10 start screen and then type “recovery” in the search box.

9 Click on Open System Restore from the Advanced recovery tools list.

e Follow the prompts, and choose a restore point.
o Click the Finish button to start the process.

o—“ Click the Windows icon in the lower left of
the screen, type “control panel,” and select
Control Panel.

¢ In the Control Panel window, select
Systems and Security and click on
File History.

® Choose the destination for the backup.

® Click the Turn on button.
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Windows Utilities

The Windows operating systems are accom-
panied by several utility programs, includ-
ing File History, Disk Cleanup, and Disk
Defragmenter.

File History is a utility program included
with Windows 10 that makes a copy of all
files that are in the libraries, contacts, and
favorites and on the desktop. It helps pro-
tect you from the effects of a disk failure.
For example, you can select File History
from the Windows 10 System and Security
window to create a backup for your hard

Contral Panel Home

Restere personal files
Select drive

Exclude folders
Advanced settings

Seealso
Recovery
& System Image Backup

disk as shown in Figure 4-11.
Control Panel = B %
T > Control Panel » v & | [Seaich Control Panel P

Adjust your computer’s settings Viewby: Category

% System and Security User Accounts
Review your computer's status Change it
Save backup copics of your files with File W hangeiciinttive
History 4 Appearance and Personalization
Backup and Restore (Windows 7) * Change the theme
Find and fix problems Adjust screen resolution

_ Network and Internet Clock, Language, and Region
View network status and tasks ~ Add a language
“«@.. Choose homegroup and shaning options (-= Change input methods
Hardware and Sound Change date, time, or number formats
View devices and printers 4 Ease of Access
Add a device Let Windows suggest settings
Adjust commonly used mobility settings Optimize visual display
~ Programs
; Uninstall a program
 File History = X
« ~ 4 [§ > ControlPanel > System and Security > File History v & Search Control Panel

Keep a history of your files
File History saves copies of your files so you can get them back if they're lost or damaged.

H File History is off

Copy files from:  Libraries, Desktop, Contacts, and Favorites
Lt New Volume (E)
¥ 095 GBlice o1 593G

~Tumon |

Figure 4-11 File History utility

When you surf the web, a variety of programs and files
are saved on your hard disk. Many of these and other files | = D'k Cleanup for (C) X
are not essential. Disk Cleanup is a troubleshooti ili D

' se oting utilit el C ,
that identifies and eliminates nonessential files. This freejsf ek CleanupL

up valuable disk space and i B
P Iimproves system performance. wm,# You can use Disk Cleanup to free up to 65.6 MB of disk

For example, by opening Disk Cleanup from the Win- wpace on ()
dows 10 search results, you can eliminate unneeded files Files to delete-
on your hard disk as shown in Figure 4-12. i .
m Downloaded Program Files Obytes A
Click the Windows icon in the lower left of the - Temporay temet Fies i e
screen, type “disk cleanup,” and select Disk Domm webpages 529 KB
Cleanup. (] I_] Delivery Optimization Files Obytes
,r:—“ @_ Recycle Bin Obytes ,
Review the files suggested for cleanup, and Total amount of disk space you gain: 65.5 MB

then click OK. Description

Downloaded Program Files are ActiveX controls and J |

gownlo?%ed automatically from the Intemet when you a;awagglt:isn
ages. They are temporarily stored i ‘

Files folder on your hard diz<. Preci s Dpuniscied Prymin

Confirm that you want to permanently delete
these files by clicking Delete Files.

[ @ Gemon aomies |

L How does Disk Cleanup work?

[ Vensi |

e -
L OKM—_—I Cancel
Disk Cleanup )(“

Are you sure you want to permanently delete
these files?

DeleteFiles | | Cancel |

Disk Cleanup X

The Disk Cleanup utility is cleani necessary
3 on your machine, . it s

9*0 The utility cleans the selected files. l}

Cleaning up drive (C:).

________ T (iG]

LCIeaning: Thumbnails

Figure 412 Disk Cleanup utility
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As we will discuss in detail in Chapter 7, files are stored and
organized on a disk according to tracks and sectors. A track
is a concentric ring. Each track is divided into wedge-shaped
sections called sectors. (See Figure 4-13.) The operating sys-
tem tries to save a file on a single track across contiguious sec-
tors. Often, however, this is not possible, and the file has to
be broken up, or fragmented, into small parts that are storeFl
wherever space is available. Whenever a file is retrieved, it
is reconstructed from the fragments. After a period of time,
a hard disk becomes highly fragmented, slowing operations.

Optimize Drives is a utility program that locates and
eliminates unnecessary fragments and rearranges files and
unused disk space to optimize operations. For example,
by selecting Optimize Drives from the Windows 10 search
results, you can defrag your hard disk as shown in Figure 4-14.

1 sector

Figure 4-13 Tracks and sectors

Click the Windows icon in the lower right of the screen, type

“Defragment”.
t?_‘-} Defragment and optimize your drives
imi j Control panel
From the search results, select Defragment and optimize your drives. ontrol panel
Web
P defragment

P defragment and optimize drives
P defragment computer

P defragmentation

P defragment mac

£ defragment my computer

AP defragment hard drive

P defragmenting

B8 My stuff £ Web

Defragment

\ = X
9“0 In the Optimize Drives window, in
the section labeled Status, select

the drive you would like to defrag.

W Optimize Drives

You can optimize your drives to help your computer run more efficiently, or analyze them to find out if they need to be
optimized. Only drives on or connected to your computer are shown.

Status

Current status

® Click the Optimize button to defrag = e e
the highlighted drive. ol

Hard disk drive MNever run OK (0% fragmented)

s System Reserved Hard disk drive Never run OK (0% fragmented)
& When defragmentation is complete
for the selected drive, view the
report or close the window. — S
| @awye | [ @opimae |

Scheduled optimization -
On [ OChange settings ]

Drives are being optimized automatically.

Frequency: Weekly

Figure 4-14 Optimize Drives utility
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.) T~ i}.'
@ Norton Utilities

Performance Privacy Recovery Settings
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Figure 4-15 Utility suite

Utility Suites

Like application software suites, utility suites combine several programs into one
package. Buying the package is less expensive than buying the programs separately.
Some of the best-known utility suites are BitDefender, Kaspersky, and Norton.
(See Figure 4-15.) These suites provide a variety of utilities. Some programs improve
hard disk efficiency, while other programs will protect your system from dangerous
computer viruses. You can “catch” a computer virus many ways, including by opening
attachments to e-mail messages and downloading software from the Internet. (We will
discuss computer viruses in detail in Chapter 9.)

Lconcept check

. Discuss four essential utilities.

. Describe Windows File History, Disk Cleanup, and Optimize Drives.
. What is the difference between a utility and a utility suite?

ethics

Everyone should worry about
getting a computer virus that
will corrupt or destroy files.
Some suggest that software
developers may be taking
advantage of this fear by
sending out misleading or fake
virus alerts. One reported scam
encourages users to download
a free virus detection program.
This free download begins
by actually installing a virus
onto the user's computer. It
then performs a bogus scan,
locating the virus and then
offering to remove the virus
for a fee. Obviously, this is
unethical, not to mention illegal.
How can you and legitimate
antivirus manufacturers protect
themselves against viruses and
unethical software developers?
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Careers in IT

Now that you know about system software, I'd
like to tell you about my career as a computer
support specialist. *
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Computer support specialists provide technical support to cu.st(.)mers
and other users. They also may be called technical support specialists or
help-desk technicians. Computer support specialists manage the every-
day technical problems faced by computer users. They resolve common
networking problems and may use troubleshoot.mg programs to diag-
nose problems. Most computer support specialists are hired to work
within a company and provide technical support for other emp]_oyees
and divisions. However, it is increasingly common for companies to
provide technical support as an outsourced servlice. ‘

Employers generally look for individuals lw1th either an advanced
associate’s degree or a bachelor’s degree to fill cor_nputer slupport spe-
cialist positions. Degrees in computer science or lnfc'>rlmat10n lsystems
may be preferred. However, because demand for gljlallfled apphcants_ is
so high, those with practical experience and certification fron@ a train-
ing program increasingly fill these positions. Employers seek mdlv%du—
als with customer service experience who demonstrate good analytical,
communication, and people skills.

Computer support specialists can expect to earn an annual salary of
$29,000 to $40,000. Opportunities for advancement are very good and
may involve design and implementation of new systems.

A LOOK TO THE FUTURE

Self-Healing Computers Could Mean an End to
Computer Crashes and Performance Problems

Wouldn't it be nice if computers could fix themselves? What
if your computer could continually fine-tune its operations
to maintain peak performance? Computers often perform
performance improvements on a regular schedule, such
as disk defragmentation. More recently, improvements in
virus protection and eradication can identify and remove
viruses before they impact per-
formance. In the future, comput-
ers may not only fix software
issues, but actually identify hard-
ware problems and route func-
tions around broken hardware.
For many people, this sounds too
good to be true. Maintenance
and troubleshooting tasks like
these can be time-consuming and
frustrating. Technology has been
making better self-fixing comput-
ers, and will continue to evolve
to improve our lives as we look to
the future.

Now imagine you run a busi-
ness, and unless these tasks are
performed, you will lose time and
money. It is not a pleasant day-
dream, and it quickly becomes
a nightmare without properly
trained systems administrators
to keep servers running smoothly. Yet many experts predict
that supercomputers and business systems are not far from
becoming too complex for humans to manage and secure.
Recent news from IBM makes the dream of a self-repairing
self-updating, and self-protecting server seem closer.

IBM has announced plans to concentrate research
efforts on developing just such a server. The project, called
the Autonomic Computing Initiative (ACI), hopes to free busi-
nesses from time-consuming computer maintenance. |BM
hopes the new system will be self-regulating and virtually

invisible. It believes autonomic computing has the potential
to revolutionize the way businesses run.

Autonomic computing is a system that allows machines
to run with little human intervention. Such computers would
not have self-awareness but would be self-correcting. Auto-
nomic processes in machines are modeled after autonomic
processes in the human body. For example, you are not con-
sciously breathing. Instead, your body monitors and main-
tains your respiration without your input. Scientists hope
autonomic computing will behave
in a similar manner and maintain
systems without intervention.

Autonomic machines would be
able to identify security flaws and
repair them. They would be able
to sense slow computer opera-
tions and take corrective action.
They would be able to detect new
equipment, format it, and test it.
Computer usage will become less
complex so that you can focus on
getting work done instead of wor-
rying about the machine's opera-
tion. These goals are impressive,
and the autonomic computer is still
in development.

It is important to note that auto-
nomic computing is not artificial
intelligence because autonomic
machines do not have human
cognitive abilities or intelligence.
Instead, these machines have knowledge of their own sys-
tems and the capability to learn from experience to correct
errors.

Given the potential for a self-maintaining server, the pos-
sibility of a similar system designed for a personal computer
seems less like a dream and more like a reality. What do you
think? Will personal computers ever care for themselves?
Do you think it is possible to have a computer managing its
own security? Will hackers find a way to outsmart these
“intelligent” systems?
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VISUAL SUMMARY System Software

SYSTEM SOFTWARE

OPERATING SYSTEMS

:1 lm..,. 2

System software works with end users, application pro-
grams, and computer hardware to handle many details
relating to computer operations.

Not a single program but a collection or system of
programs, these programs handle hundreds of technical
details with little or no user intervention.

Four kinds of systems programs are operating systems,
utilities, device drivers, and language translators.

* QOperating systems coordinate resources, provide an
interface between users and the computer, and run
programs.

* Utilities perform specific tasks related to managing
computer resources.

* Device drivers allow particular input or output devices
to communicate with the rest of the computer system.

* Language translators convert programming instruc-
tions written by programmers into a language that
computers can understand and process.
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Operating systems (software environments, software
platforms) handle technical details.

Functions

Functions include managing resources, providing a user
interface (most operating systems use a graphical user
interface, or GUI), and running applications. Multitask-
ing allows switching between different applications stored
in memory; current programs run in foreground; other
programs run in background.

Features

Booting starts (cold) or restarts (warm) a computer sys-
tem. The desktop provides access to computer resources.
Common features include icons, pointers, windows,
menus, tabs, dialog boxes, Help, and gesture control.
Data and programs are stored in a system of files and

folders.

Categories

Three categories of operating systems are

* Embedded—also known as real-time operating systems
(RTOS); used with handheld computers; operating sys-
tem stored within device.

* Stand-alone (desktop)—controls a single computer;
located on the hard disk.

» Network (NOS)—controls and coordinates networked
computers; located on the network server.
Operating systems are often called software environ-

ments or software platforms.

To efficiently and effectively use computers, you need to understand the functionality of system software including

operating systems and utility programs.

MOBILE OPERATING SYSTEMS

Mobile operating systems (mobile OS) are embedded in
every smartphone and tablet. These systems are less com-
plicated and more specialized for wireless communication
than desktop operating systems.

Some of the best known are Android, iOS (iPhone 0S)
and Windows Phone. :

* Android was originally developed by Android Inc.
and later purchased by Google. It is a widely used
mobile OS.

* i0S (iPhone OS) was developed by Apple to su t
iPhone and iPad. o Al

* Windows Phone 8 was introduced in 2012 by Micro-
soft to support a variety of mobile devices, including
smartphones. Windows 10 Mobile was introduced in
2015 to replace Windows 8. It can run many powerful
programs designed for laptop and desktop computers.

Not all mobile applications will run on all smartphones.
That is because an app is designed to run on a particular
_software platform or operating system. Before download-
ing an app, be sure that it is designed to run with the
mobile operating system on your mobile device.

DESKTOP OPERATING SYSTEMS

Windows

Windows is designed to run with many different micro-
processors. The two recent versions are Windows 8 and
Windows 10. Windows 10 was introduced in 2015. It
merged Windows’ desktop and mobile operating systems.
Innovations include Cortana (accepts commands through
text or speech), support for Windows apps on desktops
.and mobile devices, improved gaming with the Xbox gam-
ing environment, a new web browser, and support for
Microsoft HoloLens, an augmented reality tool.

Mac 0S

Mac 0S, an innovative, powerful, easy-to-use operat-
Ing system, runs on Macintosh computers. The two most
recent versions are Mavericks and Yosemite. Yosemite
was released in 2014. It provided a new user interface
similar to the iOS interface. Innovations include greater
use of Apple’s cloud storage service (iCloud) and greater
a_::ompatibi]ity with Apple mobile devices. Compatibility
includes the ability to send/receive text/phone messages
from Apple’s desktop computers and the ability to start
e-mails/spreadsheets on one device and finish on another.
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DESKTOP OPERATING SYSTEMS

UTILITIES

lad e

= ! | Liberation Serif

i Floppy Orive
| computer

@ Home
& Desktop
£ Documents
4l Downloads
o Music
M Pictures 0
e M
- File System
S Trash
Hetwork
8 Browse Net...

Page /1 | Detaut | Engiet

UNIX and Linux

UNIX was originally designed to run on minicomputers
in network environments. Now, it is widely used by serv-
ers on the web, mainframe computers, and very powerful
personal computers. There are many different versions of
UNIX. One version, Linux, a popular and powerful alter-
native to the Windows operating system, is open source
software. Google’s Chrome OS is based on Linux. It inte-
grates with web servers to run applications and to perform
other traditional operating system functions. Chrome OS
is a popular choice for inexpensive notebook computers
using cloud computing and cloud storage. One limitation
of these computers is that their efficiency is dependent
upon the speed of their Internet connection.

Virtualization

Virtualization allows a single physical computer to sup-
port multiple operating systems. Using a special program
(virtualization software) allows the single physical com-
puter to operate as two or more separate and independent
computers known as virtual machines. Host operating
systems run on the physical machine. Guest operating
systems operate on virtual machines. Parallels creates and
runs virtual machines on Apple’s Mac OS X.
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Utilities make computing easier. The most essential are
troubleshooting (diagnostic), antivirus, backup, and file
compression.

Windows Utilities

Windows operating systems are accompanied by several
utility programs, including File History, Disk Cleanup,
and Optimize Drives (eliminates unnecessary fragments;
tracks are concentric rings; sectors are wedge-shaped).

Utility Suites
Utility suites combine several programs into one package.
Computer viruses are dangerous programs.

CAREERS in IT

Computer support specialists provide technical support to
customers and other users. Degrees in computer science or
information systems are preferred plus good analytical and
communication skills. Salary range is $29,000 to $40,000.

KEY TERMS

Android  (94)

antivirus program (97)
background (92)

backup program (97)
booting  (92)

Chrome OS  (96)

cold boot  (92)

computer support specialist (104)
Cortana (95)

desktop (92)

desktop operating system  (93)
device driver (90)
diagnostic program (97)
dialog box (93)

Disk Cleanup (101)
embedded operating system  (93)
file (93)

file compression program  (97)
File History (100)

folder (93)

foreground (92)

fragmented (102)

gesture control (93)
graphical user interface (GUI) (91)
guest operating system  (97)
Help (93)

host operating system (97)
icon (92)

i0S  (94)

iPhone OS (94)

language translator (90)
Linux (96)

Mac OS (95)

Mac OS X (96)

menu (93)

mobile operating system  (94)
mobile OS  (94)

multitasking  (92)

network operating system (NOS) (93)
network server (93)

open source (96)

operating system (90, 91)

Optimize Drives (102)

OS X Mavericks (96)

OS X Yosemite (96)

pointer (92)

real-time operating system (RTOS) (93)
sector (102)

software environment (93)

software platform (93)

stand-alone operating system (93)
start screen  (95)

system software (90)

tab (93)
tile (95)
track (102)

troubleshooting program  (97)
UNIX  (96)

user interface (91)
utilities (90, 97)

utility suite  (103)

virtual machine (97)
virtualization (97)
virtualization software (97)
virus  (103)

warm boot (92)

window (93, 99)
Windows (95)
Windows 8 (95)
Windows 10  (95)
Windows 10 Mobile (94)
Windows Phone 8 (94)
Windows RT (95)
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MATCHING

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

MULTIPLE CHOICE

Circle the correct answer.

1. What type of software works with users, application software, and computer hardware

: { . Android 1. Programs that perform specific tasks related to
iori details? e et gral P P
| to handle t}Te majority of technical i b,  antivirus managing computer resources.
a. application ok c. driver — 2. Restarting a running computer without turning off
b. desktop d. system d. fragmented the power.
e ; i into a ; ; :
2. The programs that convert progr amcrlmng mtz::;a:;s 1:;;‘;2:?}’ BESE Al eie ) e. multitasking — 3. Type of operating system that controls and coordi-
language that computers understand and pro | £ NOS nates ne’m.rorked computers.
a. converters c. managers latf — 4. An operating system is often referred to as the
o d. translators Bsb o ftw i t ft
b. linguists : e software environment or software
3. The ability to switch between different applications stored in memory is called: Masia — 5. Switching between different applications.
diversion c. operational interference IR — 6. Atype of software that allows a single physical
;- ; it d. programming I WRE00 computer to operate as though it were two or more
multi ; , .
: . ; . separate and independent computers.
4. Graphic representation for a program, type of file, or function: | — 7. Mobile operating system that is owned by Google
a. app c. image | 3 and is widely used in many smartphones.
biiicon d. software

— 8. Type of program that guards computer systems
from viruses and other damaging programs.

___ 9. Ifafile cannot be saved on a single track, it has to
be :

—10. Program that works with the operating system to
allow communication between a device and the rest
of a computer system is called a device

5. This operating system feature is controlled by a mouse and changes shape depending on
its current function.

| a. dialog box ¢. mouse

' b. menu d. pointer

6. The operating system based on Linux, designed for notebook computers that use cloud |
computing and cloud storage: ‘

a. Chrome C. UNIX | 3
' b. Mac d. Windows !
| 7. The mobile operating system developed by Apple and originally called iPhone OS: ;
| .
i Mac O5 |
| a. Android g | !'
b. 105 d. Phone OS . OPEN-EN DED |

8. A utility program that copies all files in the libraries, contacts, favorites, and on the

T On a separate sheet of paper, respond to each question or statement.
. File Histor c. Optimize Drives _
;' Digk Clearz.lp d, Gompactar 1. Describe system software. Discuss each of the four types of system programs.

9. A troubleshooting utility that identifies and eliminates nonessential files, frees up

Define operating systems. Describe the basic features and the three categories of operat-
valuable disk space, and improves system performance:

ing systems.

‘ a. File History c. Optimize Drives 3. What are mobile operatirllg systems? Describe the ?eading mobile ope.rating systems. '
' b. Disk Cleanup d. Compactor 4. ‘(’)‘-’;a]; ?;fuigic';(tﬁa?i];g?:g?g systems? Compare Windows, Mac OS, Linux, and Chrome | ‘
‘ 10. BitDEfef.ldEI": Kaspersky, and Norton mze::;nﬁlr’ll ei osf;ems 5. Discuss utilities. What are the mbst essential utilities? What is a utility suite? ‘ %f

| ; :g};lslcahﬂn o ; ult)ility su%tez
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DISCUSSION

Respond to each of the following questions.

& Making IT Work for You: MAC OS X ACTIVITY MONITOR

Have you ever been working with a program when it simply stopped working and would not respond to
you? Review the Making IT Work for You: Mac 0S X Activity Monitor on pages 98-99, and open Activity
Monitor using a Mac computer. Then respond to the following: (a) List the top three processes in terms
of memory usage. (b) List three processes that are using your CPU, even if it is only for a second or two
as you look at that dialog box. (c) Find one process that you do not recognize. Using your favorite search
engine, determine what the process does. Write down the name of the process, its description or pur-
pose, and the URL of the website you used to research it.

& Privacy: OPERATING SYSTEM SECURITY

Did you know that your computer or mobile device can provide others access to your personal informa-
tion? Review the Privacy box on page 95, and respond to the following: (a) Have you ever lost a personal
computer or mobile device? If so, what personal information was stored on it? If not, what personal
information is stored on your current computer and/or mobile device? (b) Are you doing anything now
that-would make it difficult for someone to access personal information from your computing devices? If
you are, discuss what you are doing. If not, what could/should you be doing? Be specific. (c) Investigate
the privacy setting on your devices and describe them. (d) Do you think computer manufacturers have a
responsibility to provide better security and privacy features? Why or why not?

© Ethics: VIRUS PROTECTION SCAMS

Everyone should be concerned about viruses infecting computer systems. Some report that this fear is
being used to manipulate users into purchasing new or upgraded antivirus programs. Some even report
specific antivirus scams. Review the Ethics box on page 103, and then respond to the following: (a) Have
you ever been offered a free virus alert program? If so, describe the offer and whether you accepted
the offer. (b) Almost all legitimate antivirus software manufacturers issue new virus alerts. Do you think
these alerts are motivated by greed or by good consumer service? Why or why not? (c) Is this an ethical
issue for antivirus software manufacturers? If so, create some ethical guidelines for antivirus software
manufacturers to follow when issuing virus alerts. (d) What can users do to protect themselves against
antivirus scams and against unethical manufacturers of antivirus programs? Be specific and defend your
suggestions.

© Environment: 0S POWER MANAGEMENT

Did you know that some operating systems help protect the environment? Review the Environment box
on page 92, and then respond to the following: (a) In what ways do operating systems help the envi-
ronment? (b) Do you leave your desktop or laptop computer on all day? Do you use sleep or hibernate
modes? Explain the reasons behind your decision. (c) Find the power management options for your oper-
ating system. List a few options that you would consider adjusting in order to reduce your computer's
energy consumption.
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