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Page	xivPreface

he	20th	century	brought	us	the	dawn	of	the	digital	information	age	and	unprecedented
changes	 in	 information	 technology.	 In	 fact,	 the	 rate	of	change	 is	 clearly	 increasing.
As	 we	 begin	 the	 21st	 century,	 computer	 literacy	 is	 undoubtedly	 becoming	 a
prerequisite	in	whatever	career	you	choose.

The	 goal	 of	Computing	 Essentials	 is	 to	 provide	 you	 with	 the	 basis	 for	 understanding	 the
concepts	 necessary	 for	 success.	 Computing	 Essentials	 also	 endeavors	 to	 instill	 an
appreciation	 for	 the	 effect	 of	 information	 technology	 on	 people,	 privacy,	 ethics,	 and	 our
environment	and	to	give	you	a	basis	for	building	the	necessary	skill	set	to	succeed	in	the	21st
century.
Times	 are	 changing,	 technology	 is	 changing,	 and	 this	 text	 is	 changing	 too.	As	 students	 of
today,	you	are	different	from	those	of	yesterday.	You	put	much	effort	toward	the	things	that
interest	 you	 and	 the	 things	 that	 are	 relevant	 to	 you.	 Your	 efforts	 directed	 at	 learning
application	programs	and	exploring	the	web	seem,	at	times,	limitless.	On	the	other	hand,	it	is
sometimes	difficult	to	engage	in	other	equally	important	 ​topics	such	as	personal	privacy	and
technological	advances.
At	the	beginning	of	each	chapter,	we	carefully	lay	out	why	and	how	the	chapter’s	content	is
relevant	 to	 your	 life	 today	 and	 critical	 to	 your	 future.	 Within	 each	 chapter,	 we	 present
practical	 tips	 related	 to	 key	 concepts	 through	 the	 demonstration	 of	 interesting	 applications
that	are	relevant	to	your	lives.	Topics	presented	focus	first	on	outputs	rather	than	processes.
Then,	we	discuss	the	concepts	and	processes.
Motivation	and	relevance	are	the	keys.	This	text	has	several	features	specifically	designed	to
engage	 and	 demonstrate	 the	 relevance	 of	 technology	 in	 your	 lives.	 These	 elements	 are
combined	with	a	thorough	​coverage	of	the	concepts	and	sound	pedagogical	devices.
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Support	Materials	in	Connect
The	Instructor’s	Manual	offers	lecture	outlines	with	teaching	notes	and	figure	 ​references.	It
provides	 definitions	 of	 key	 terms	 and	 solutions	 to	 the	 end-of-chapter	 material,	 including
multiple-choice	and	open-ended	questions.
The	PowerPoint	slides	are	designed	to	provide	instructors	with	a	comprehensive	resource	for
lecture	 use.	The	 slides	 include	 a	 review	of	 key	 terms	 and	 topics,	 as	well	 as	 artwork	 taken
from	the	text	to	further	explain	concepts	covered	in	each	chapter.
The	 testbank	 contains	 over	 2,200	 questions	 categorized	 by	 level	 of	 learning	 (definition,
concept,	and	application).	This	is	the	same	learning	scheme	that	is	introduced	in	the	text	to
provide	a	valuable	testing	and	reinforcement	tool.	Text	page	references	have	been	provided
for	all	questions,	including	a	level-of-difficulty	rating.
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chapter	1
Information	Technology,	the	Internet,	and	You
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Why	should	I	read	this	chapter?
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The	 future	 of	 computers	 and	 digital	 technology	 promises	 exciting	 challenges	 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.
Software,	 hardware,	 and	 data—understand	 the	 technology	 used	 in	 information
systems.
Connectivity	 and	 cloud	 computing—how	 the	 Internet,	 the	 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	Internet.

2 Distinguish	between	system	software	and	application	software.
3 Differentiate	between	the	three	kinds	of	system	software	programs.
4 Define	and	compare	general-purpose,	specialized,	and	mobile	applications.
5 Identify	the	four	types	of	computers	and	the	five	types	of	personal	computers.
6 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.
8 Explain	 computer	 connectivity,	 the	 wireless	 revolution,	 the	 Internet,	 cloud
computing,	and	loT.



Introduction

“Welcome	 to	 Computing	 Essentials.	 I’m	 Katie,	 and	 this	 is	 Alan,	 we	 work	 in
information	technology.	On	the	following	pages,	we’ll	be	discussing	some	of	the	most
exciting	new	developments	 in	 computer	 technology,	 including	 smartphones,	 tablets,
and	 cloud	 computing.	 Let	me	 begin	 this	 chapter	 by	 giving	 you	 an	 overview	 of	 the
book	and	showing	you	some	of	its	special	features.”

mapodile/E+/Getty	Images

The	purpose	of	this	book	is	to	help	you	become	a	highly	efficient	and	effective	computer
user.	This	includes	how	to	use	(1)	apps	and	application	software;	(2)	all	types	of	computer
hardware,	 including	 mobile	 devices	 like	 smartphones,	 tablets,	 and	 laptops;	 and	 (3)	 the
Internet.	 Becoming	 a	 highly	 efficient	 and	 effective	 computer	 user	 also	 requires	 a	 full
understanding	 of	 the	 potential	 impact	 of	 technology	 on	 privacy	 and	 the	 environment	 as
well	as	the	role	of	personal	and	organizational	ethics.
To	 effectively	 and	 efficiently	 use	 computers,	 you	 need	 to	 know	 the	 parts	 of	 an

information	 system:	 people,	 procedures,	 software,	 hardware,	 data,	 and	 the	 Internet.	You
also	need	 to	understand	 the	wireless	 revolution,	 the	mobile	 Internet,	 and	 the	web	and	 to
recognize	the	role	of	information	technology	in	your	personal	and	professional	life.

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.)



Figure	1-1	Parts	of	an	information	system
People:	filadendron/E+/Getty	Images;	Procedures:	Microsoft	Corporation;	software:	(Windows	10)	Aaron	Roeth/McGraw-Hill

Education;	(Office	365)	Nor	Gal/Shutterstock;	Hardware:	(Smartphone)	junior_cinematic/Shutterstock;	(Tablet)	Colin	Hui/Shutterstock;
(Laptop)	4X-image/iStock/Getty	Images;	(Desktop)	Scanrail1/Shutterstock;	Data:	Microsoft	Corporation;	(Rescue	puppy	or	Dog)	Zoom
Pet	Photography/Image	Source/Getty	Images;	(Employee	portrait)	Sam	Edwards/age	fotostock;	(Coffee)	Stockbyte/Getty	Images;	(Parrot)
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• 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	 you,
more	productive.

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

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

• 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.

• 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.

	concept	check

	What	are	the	parts	of	an	information	system?

	What	is	a	program?

	What	is	the	difference	between	data	and	information?

environment
Recycling	last	year	reduced	our	landfills	by	over	10	million	tons.	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	 one-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.

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	features	designed	to	help	you	become	an

efficient	 and	 effective	 end	 user.	 These	 features	 include	 Making	 IT	 Work	 for	 You,	 Tips,
Privacy,	Environment,	Ethics,	and	Careers	in	IT.

Figure	1-2	People	and	computers
goodluz/Shutterstock

•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	running	smoothly	to
how	to	protect	your	privacy	while	surfing	the	web.	For	a	​partial	list	of	the	tips	presented
in	the	​following	chapters,	see	Figure	1-4.

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

• Environment.	Today	it	is	more	important	than	ever	that	we	be	aware	of	our	impact	on
the	 environment.	 In	 this	 chapter	 and	 the	 following	 ones,	 you	will	 find	 Environment
boxes	in	the	margin	that	​present	important	relevant	environmental	information.

• Ethics.	Most	people	agree	that	we	should	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.

• 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	technology.	This	feature
provides	 job	 descriptions,	 projected	 employment	 demands,	 educational	 requirements,
current	salary	ranges,	and	advancement	opportunities.

Figure	1-3	Making	IT	Work	for	You	applications

Figure	1-4	Selected	tips



	concept	check

	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.

Software
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
application	 software	 to	 interact	 with	 the	 computer	 hardware.	 System	 software	 is
“background”	software	that	helps	the	computer	manage	its	own	internal	resources.
System	software	is	not	a	single	program.	Rather,	it	is	a	collection	of	programs,	including

the	following:

• Operating	 systems	 are	 programs	 that	 coordinate	 computer	 resources,	 provide	 an
interface	between	users	and	 the	computer,	and	run	applications.	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	macOS.	(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.



Figure	1-5	Windows	10
Microsoft	Corporation

Figure	1-6	macOS
Apple

Application	Software
Application	software	might	be	described	 as	 end-user	 software.	Three	 types	of	 application
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.

Figure	1-7	General-purpose	applications
Specialized	 applications	 include	 thousands	 of	 other	 programs	 that	 are	 more	 narrowly

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	 programs



primarily	designed	for	mobile	devices	such	as	smartphones	and	for	tablets.	There	are	over	5
million	apps.	The	most	popular	mobile	apps	are	 for	social	networking,	playing	games,	and
downloading	music	and	videos.

Making	IT	work	for	you						|

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.	Most	 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	 program	 if	 your
computer	does	not	yet	have	one.	 (Please	note	 that	 the	web	 is	 continually	 changing,	 and
some	of	the	specifics	presented	here	may	have	changed.)

Getting	Started	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:

	Visit	http://free.avg.com	and	click	the	Download	button.	You	will	 be	 asked	 to
click	“save”	to	save	the	installation	file	to	your	computer.
	Run	the	installation	file	and	follow	the	prompts.
	Select	Install	Basic	to	install	the	antivirus	software.	Once	the	program	is	installed,
it	will	open	automatically.

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	various	components	of
the	software.

http://free.avg.com


AVG	Technologies

	Click	Scan	now	to	run	a	full	scan	on	your	computer.
	Just	 to	 the	 right	 of	 that,	 click	 the	 button	with	 the	white	 cog	 to	 see	 the	 scan
options,	where	you	can	set	a	schedule	for	automated	scans.
	Click	 the	 back	 arrow	 to	 reach	 the	main	 screen,	where	 you	 can	 click	 various
elements	 of	 the	 program	 to	 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.

	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	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	 computers.
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.


