» Four basic computer functinns-—-input,
‘-?-;']iirﬂﬂ ess, output, and store data—wory
together in order to process and Present

information in a meaningful Manner.

What are the benefits of bemmiug
competent? One advantage of being computer
competent is that it makes employees more
attractive to potential employers, Because cop,.
puters have changed the way we work, as listed i
Figure 1, many employers expect ¢

mployees tq
have basic computer skills whep they are hired.
In addition, if you are knowledgeable

about computers and their uses, it makes you
a better consumer. Yon wil] feel more com-
fortable when it comes to p'h'rthasing the right
computer hardware and software for your
“needs,adding a peri pheral for a specific use,
detecting basic problems when 4 system does
not work properly. If you have a basjc under-
standing of today’s technology, you can also
better understand and use new technologies.
What are the basic functions of a com-
puter? A compuier is a programmable elec-
tronic device that can input, process, output,
.-and store data. The term programmable means
© thata device can be instructed to perform a
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Figure 3 These are the four computer funclions within the infarmation processing
eycle. Memory is not considered a Function, but it is the center of flow of dota and

information within this cycle.
System Unit

Monitor-Output

Speakers-Qutput —

Keyboard/Mouse-Input
Figure 4 The compenents of a fypical compuler system and the appropriate step in the information processing cycle,

meaningful way. Think of data as 1:1*::S lt:lie:es
of a jigsaw puzzle and inform jationof -
finished puzzle. putting the plal:;:s ol v
zle together gives you the overa dp . m.mc
example, CI5110, the letter B, and tf i
Amy Stevens are pieces of dma":-."g uf;:; 3
jeces of data seem meanl !
Eszezer, when processed, this data be-:‘o:;_es
the information on a grade report thaft El;nm .
cates Amy Stevens received a grade 0
CIS 110 class. fnctions Wil

' These four basic computer Tk
in a cycle known as th  information processing

cycle s shown in Figure 3

The functions of this cycle are:

n Input—The computer gathers data or ena-
bles a user to enter data.

w Process—Data is manipulated and con-
verted into information.

s Output—Information is displayed to the
user in a way that is understandable.

s Storage—Data and/or information is
stored for future use.

In the grade report, the instructor used
a computer to enter, or input, the students’
grades into the computerized grading system.
A computer then processed this data along
with data for other classes the students might
have taken. In the example, the student Amy
then received a record of her grade. The zrade

- report was output by the computer. In«

ition, her grades remain stored in the sysicin
50 they can be used to generate her transcript
or to determine her future grade poin® = -rage,
See Figure 4,

Done! You have completed 001 | of 6.
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'%f‘f’;«ﬁ”" e s

ded perfor?_ ';"J:;ﬁ of computers

o
’ “fﬁﬁg d{ﬂ?rf:ﬂ? Although com-
whe! ‘ﬂ; are fﬁﬂ:r:; riety of sizes the b‘.:lslc
¢ “*cﬂme . uired to complete the infor-
puter pents 11 g cycle mustds present.

-~ omputers there are

s, including servers,

comF“tE omputers, and embedded

W ters- e crocomputers? The term
W"f"f ﬂ;” means the main compo-

e Pmputer is a miCroprocessor, a.
ot is very small in size com-

nent chip that :

. 'p-a'ﬁ’ﬂ!'l qinframe Or @ supercomputer.

pared 10 x n:]tﬂs are classified as small, inex-

2 !‘ﬁc{mﬁd designed for personal use or as
pe ofi; network of computers in a business
o t As shown in Figure 5, some of

gn\*i!ﬂnmﬂn F
“re most common types of microcomputers

s jnclude:

. op computers are computers that

it on the desk, floor, or table as shown in
Figure 6. These computers typically have a
detachable keyboard, mouse, monitor, and
possibly other peripheral devices, such as
digital cameras, scanners, and music players,

u (ontinue fo the next page to complsic 1 ehjectiy

E."I‘:; r~ s
o :-_.4_]! S S 25 a8eli g

r

Fi

Desktop ——

Tablet —
Netbook/
Mini Laptop

Notebook —

Smartphone —

Figure 6 Type
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A |

o = | Microcomputer t_&j‘ Description i
el * 1_\';,_.;-
b lapwoe Desktop computer A comput(i:!'.glat sits on the desk, floor, or
table and has peripheral devices such as a
v " keyboard, mouse, and/or printer.
RV aad WS Bt~ . -
- Gaming computer A computer that is configured with a fgs_t_(l—r
central processing unit, large amount of (z5)
memory, rgp_ecna\ video card, and joystick.
Notebook computer AdOa portable computer with a built-in screen,
keyboard, and mouse.
Tablet computer A portable computer has special fea-
tures such as an onscreen keyboard.
Mobile devices Personal digital assistants, handheld
computers, and smartphones that are
” ultra-light %}nd portable.
E; -~
Figure 5 Most common types of microcomputers.
B e e,
Desktop ot
R\ L
- o 8 | 4]
Tablet
Netbook/ |
Mini Laptop
Notebook —
Smartphone

Figure 6 Types

of microcomputers.
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s Desktop computérs, as shoyy, in f;
are used in most homes and i, bus'lgur‘?
ness applications where portabiljs .
needed. They can be configured i, ;ﬁ Moy
titude of arrangements depending t;n
specific needs and budget constraingg t &
configure means to put together by SE£E 0
ing a specific combination of mmpﬁne;t”
features, and options. )

= Gaming computers are mostly used by
video game enthusiasts. They are usually
configured with a fast CPU, large amoup
memory, a special video card, a joystick o
shown in Figure &, or game pad, and soug
card with surround sound speaker system

Desktop computers generalie fall into tv.% -
main categories: PCs or Macs. Tz PC, or per.
sonal computer, originally =< red to as the IBy
personal computer when it was rciezsed in the
early 1980s, is now manufactured >y a variety
of companies including Hewlett-Packard, Dell,
and Gateway. The term PC commonly refers to a
small microprocessor-based computer that typi-
cally runs a Windows operatina evetem: however
Macintosh computers are also known as per-
sonal computers. The Apple Macintosh compu-
ter, commonly known as Mac, is manufactured
exclusively by Apple Inc. with an Intzl inicro-
processor and can perform the sarre finctions
as the PC. The primary difference, ilien, bety
a personal computerand pe

software and the

There are pr
puters, but in
the choice
ence and price

m Confinue to
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Figure 8 An example of a joystick used to confrol games.
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W ation differently, both can
infor es of tasks. The PC has a
= Among genera] Cﬂmputer
W usiness settings, whereas the Mac

. . desian, advertising, and
users 91 Cith graphic dasig : o
ar W nd film industries.

Prﬂfﬂ'ﬁﬁlﬂnﬂﬂk computers, as si'lﬂwn in )
Noteb? - jeal for people ﬂn-the—gn.‘
Figure 'ﬂred 0 as laptops, they are equipped
Often refl ﬂia Je batteries and are designed to
with e 50 tebooks typically have a built-
' =n. a keyboard, and a pointi;::g
i 0= i+ is possible to connect them
devict am::?:jégw:iE_Tﬁdeﬂmdﬁ comfortable
tcﬁﬂ/ﬂmﬁﬁ;ﬁ station[enables the user
deﬁﬂp’“je' notebook to.a full-size keyboard,
c

~—onnect e :
e W devices in an office setting,

mnn;f;;}er computers are similar to notebooks

rtable; however, they have

e they are pou. ,

us
hE;laE special features that set them apart.
50 o tablet computers have a convertible _

Som .
touch screen that swivels, enabling the tablet to-
EI:.' use a Stﬂ.ﬂdﬂl'd notebook computer. R 15

one position Or like a clipboard in the second
position. Information is typically typed into the
tablet computer using an onscreen keyboard,

15 showiiin Figure 10; the keyboard appears
on the screen as opposed to a physical key-
yoard that sits on a desk.
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Flg;{re -9 Primary differences between a personal computer and a Macintosh computer include user interface,
application software, and the cost and availability of parts and accessories.

At o

[T :
sEEopEEEEEReE
TR L)
CEENSEEE- SR
=T L .
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gome also use speecﬂ-recngmngﬂ :[Echﬂnlg e
which enables the user to record discugg;, ?,1
lectures, or to control the computer ﬁl“ﬂtiunﬁ'.
using voice commands. ;
Mobile devices include items such g
handheld computers (Pn_cket PCS?, and
smartphones. These devices vary in Size anq
purpose, but they are all ultra-lightweight

and portable. @ﬂnmpl}t?rsﬂle
users to access personal productivity software
Eﬁa;;r;d email over the Iqternet. Smartph ong
a5 shown in Figure 11, add Internet Capﬂbﬂit},‘*
to the wireless communication aspects of ce]|
phones. The Blackberry, iPhone, and Androjg
are all examples of smartphones.

The newest mobile devices. often referred
to simply as “handhelds,” incluc personal
productivity software and enablz 2 user to
play music, take photos and videus, make
phone calls, and access the Internct 25 shown
in Figure 12. As the features of mobile devices
continue to converge, permitting thern: to per-
form similar tasks, it becomes more difficuit
to differentiate between them. If you are in the
process of buying one of these handhelds, you

need to do some research and make sure that
you get the features and functions you want.

u Continve to the next page to
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. | e s When computers are con-

i Ent». 53’1'1-"-
s potwork EVIOT
perin®” 13, are specialized com-

" ot iﬂﬂ";‘;f  resources tl'nrjcéugh ﬂ:he
ers et n{ﬂﬂ e software. They provide other
pue fﬂdmin!f*“"“cces < to the network and can'
i functions O may be assigned
han dled ylar of task. Thus, within the
; part .1t find a web server that
ization’s web pages,
e storage and retrieval
% files, and a printer

cerver tht Jre mainframe computers?

t " &
.Wﬁﬂ e ,;umputﬂrs, as shown 111 Figure '||4,
Mﬂ;:]gE computers often
eSS org@wd government agen-
bgnﬂﬁfThnusands of users need to simultane-
= data and resources of their institu-

|y use the )
E::,};uch as in bulk data processing or when you

sing such as data surveys and cen-
and statistics. Eatly mainframe computers
were very Jarge and reg: ired separate rooms to
house them, while today’s mainframes are sig-
nificantly smaller, faster, and more powerful than
their predecessors. Today, mainframes are giving
way to cloud computing. Cloud computing, in its

reso L_ll

SUSES;
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then accessed through a laptop or some g 0
computing device with an Internet connect,

as opposed to installing the application op 2
aptop directly.

P

Supercompuiers
What are supercomputers? Supercomputers
are large, powerful, and ultrafast computers
that perform specialized tasks. Some of these
are used for research at a imniversity, processin
intensive scientific calct:lations like at NASA,
and multi-scale simulations, for example. Singe
June 2008, the IBM nicknamed “Roadrunner);
the Department of Energy’s L.os Alamos Natiop,
Laboratory in New Kexico, holds the top spot
as the world’s fastest supercomputer. (See httpy/
www.top500.org/ for more information.)
Supercomputers, as shown in Figure 15
are the fastest and most expe
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Lihanms we M a2
o "R s,k
e e AW YRS

(R
TN

g W B0V T
wi W Jamud?®

Ty L s # X
gan 8 W0 pe

"
LL ™

Figure 15 A close up imoge of a supercomputer.

In Automobiles... In Appliances...

e Electronic appliances

e Emission control systems
e Microwave ovens |

e Antilock braking systems (AB S)
o Digital cameras

e Programmable thermostats

e Airbags

e Stability control systems
e Medical devices

e Diagnostic equipment

Figure 16 Examples of embedded computers.
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» Hardware is the computer and any equip-
onnected to it such as input devices,

keybuards, the mouse, output devices, and

» Hardware als0 consists of the system unit,
which includes the motherboard and the
central processing unit (CPU).

__..-——'-u.-—--u"I-H'r-"' - m T

emi———

What is computer hardware? Hardware devices

are the physical components of the computer.
ltems such as the monitor, kevboard, mouse, and
printer as shown in Figure 4 2re also known as
;—fgﬁ‘mﬁ“ use they attach to the computer.
ThE : :_'_:'i'r'-:;-'-_ (MOWI S

unit, and it contains 1 al
ware and é

unit is 0:

OT COnS

with the

systeme

fl.'ll'lﬂ ,'l.'!'

Peripher

p'llt lata

proce
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Processor socket (CPU)

Memory modubes (RAM)

Component Description

Motherboard/System board The main computer circuit board into which all componr:nt_a
are plugged. It is installed safely inside the box or case called

the system unit.

EQCPU Z:"\'\ALE The central proceasing unit is responsible for getting data
B 4] from memory, performing arithmetic and logical operations
; AR LRSI e T e ’ Jr and converting data to information.

', Temporary storage area where data is stored before process-

Memory modules (RAM)
":;g. output, or storage. RAM is the center of flow of data and
f

ormation within the information processing cycle.

Qols or connectors on the rnotharbaard that allow ynu to
nnect expansion cards. ,_g =

Expansion slots

BN e e Fj
Removable circuit boards used to add new peripherals or

" increase the computer’s capabilities. If the motherboard does
not have a specific port to connect a peripheral device, the
appropriate expansion card will allow you to do so.

Expansion cards

Ports Connecting points used as an interface between periph
and the motherboard. Peripherals

PR IS I [ SRR P
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The motherboard also provides some of
ports used to connect peripheral devices, whig
are explained later in this chapter to the S}Pgie:_]

Input Devices

Input devices are used to enter data into memory
(RAM) and are the primary way we interface With
a computer. Some of the common input devices
are the keyboard and the mouse as shown in

Figure 19,

Keyboards
Are there different types of keyboards? The key-

board is the primiary input device for comput-
ers. There are actually several different kinds of
M 12 '\ keyboards; a small sample is shown in Figure 20,
25=Y ?_-9" ()The QWERTY keyboard is the most commo::. It
is based on the original typewriter keyboard a-d
is named for the arrangement of the letters on - he
upper left alphabetic row of keys. Another styl« is
the Dvorak keyboard, which arranges the letter ;
and numbers in a different pattern for increasec
~ typing speed. Snm?%?gunumic keyboards use a
split keyboard arrangement, offsetting each half
at an angle to reduce the incidence of repetitive
.. stress injuries such as carpal tunnel syndrome, The
@ onscreen keyboard, as found on the iPad, supplies
the actual keyboard on the actual screen, This tvpe
of keyboard, along with smartphone keyboards are
not only changing the way we type but are also a
more desirable alternative for those who tend to be
more mobile,
Keyboard size and layout on notebook
and tablet computers can differ slightly from
L e TR standard keyboard due to Space constraints.
& e i Keyboards usually send information to the
.computer through a cable connected to a USB/

W Continue to the mavs <o . g alfiue e }...L

A A
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Figure 19 Examples of input devices.

Ergonomic Keyboard Apple Keyboard
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: boards
ess or remote key
wev'?"*"zirzlarit}n A wireless keyboard
ining i" pwith the computer by infrared
e hnology. These wireless

. uency tec
.
devices | re all these other keys‘use for?In A
what ﬂthe <tandard keys originally found o\
to ors, computer keyboards have a var- N

on typew!! . de additional functionality.
: s that provl '
galilet}:'ﬂf keys, such as the GiglpMlinaced g I

7 keys (the Cmd key i_sdt}’P]:caltlY tznh’ found
mmputers}, provide shortcuts or
on Maced fanctionality to the keyboard when
inc:f;f‘i combination with another key as listed
?nseﬂl; table in Figure 21. I_f you press the Shift
ey and a etter the result is an uppercase letter.
n the same way, using one of the control kegs
enables the standard keys to be used for addi- | |
tional purposes. For example, pressing Ctrl and
the letter P opens the Print dialog box. Another
example of a control key is the Esc key, which
can often be used to stop, or escape, from a cur-
rently running task. A unique control key that is
found only on Windows-based keyboards is the
Windows key; when pressed alone, it serves as «
shortcut key to open the Start menu, and when
~ pressed in combination with other keys, it opens
y common functions through the keyboard.
The numeric keypad, located at the
right of the keyboard, provides an alternative
method of quickly entering numbers. This is
useful for individuals who are accustomed to
. Using an adding machine or calculator.
Function keys are located above the stand- |
. ardrow of number keys as shown in Figure 22. ;
bered F1 through F12, these keys are gen- |
S associated with certain software-specific '
ands. Pressing the F1 key will usually Fi

2 1o the next page to complete the ubieﬂi”
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dware Devices and Their Uses

Windows Shortcut Mac Shortcut | Command i
Ctrt-A Cmd-A | Select Al i
L Cmd-P \ Print l
oo\ Ctrl-O Cmd-O \ Open ﬂ
é'ﬂ- Ctrl-N Cmd-N \ New (window, document)
? \| Ctr-S Cmd-S \ Save l
-5 Ctrl-C Cmd-C \ Copy J
Ctrl-X Cmd-X | cu -\
Ctrl-V Cmd-V | Paste ﬂ
Ctrl-W Cmd-W \ Close Window
Ctrl-B Cmd-B ‘ Bold (selected text) J\
Ctrl-l Cmd-| \ ltalic (selected text) .
Figure 21 Keystroke shortcuts.

' : ific commands.
vs are generally associated with software-specific co

Function v
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r a program; how

open the ii[!; ;?;:EEH ! e e

p:{zsds:ég different I:::lllttsn ;epﬂﬂdmg on the
u ' fﬂ‘:’;f:;ngre located at the bottom of g,

kf:c-, board between the standar:-:l keys and t,,,

nu}l;leric keypad as shown in FIQ‘-‘:"‘E 23: Theg,

keys enable the user to move the msertm::l

int around the window one space at a Flme_

_ﬂ__\PmI_ljb ggle and other keys are used for varioyg
\—)purposea including navigation and editing,
The Insert, Num Lock, and Caps Lock keys
are all examples of toggle keys. _A {gggfe key _
works just like a light switch; press {t once ang
the feature is turned on, press it again and it i
turned off. If you've ever accidentally pressead
the Caps Lock key and typed a long string of 4]
capital letters, you've seen this feature in ac: ion
Pressing the Caps Lock key again allows YO:i to
return to normal keyboarding mode.

- Multimedia and Internet control keys are
typically found at the top edge of the keyboa:d,
The precise placement and function of these
keys usually depends on the keyboard manu-
facturer. However, most modern keyboards
_ have at least 3 few keys or buttons that can

b€ used for such tasks a5 muting or adjusting
Speaker volume Opening a wep browser, and

n::ting an email, Generally, each button hasg
1 fcon that indicateg it function,
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Toggle Keys

Arrow Ke

Figure 23 The qr
= ow keys ol| . : 2
purposes. ¥s allow users to move the insertion point while the toggle keys are used for various
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— gevice) that, together with the ey :
board, enables the user to control the Operationg ‘i 4
of the computer: T'he g be:came popular 7/
with the introduction of gr:aphlcal user inter- - )
faces, such a8 Microsoft Windows. This point- "~ /
). - and-click device 1S useful fF"' positioning the  (
‘ insertion point DY trans lating hand movements
B responding actions on the screen. The
mouse i rEPresentEd on the screen by a symbo]
called the mouse pointer. The user moves the
ouse and positions this pointer anywhere on
’ the screen to Move objects or make selections
from available program icons or menus.
. Some mice have a roller ball on the bottom
that, as you move it, translates your movement
into electrical impulses. Others use laser tech-
m[gg?}: {uptical} to control the pointer move-
ment. Because the bottom of an optical mouse
is sealed, dirt and debris are less likely to get
inside and interfere with the mouse’s internal
mechanisms. Just like a keyboard, the mouse
can be wired or wireless.
Notebook and tablet computers can use a
mouse, but most of them have a built-in touci:-
screen, touchpad, a trackball, or track point @
move the insertion point and mouse pointez.
Most mice today are equipped with two but-
tons and a wheel button in the center that pro-
vides easy zoom and scroll functions.
How can the mouse be used more effi-
ciently? Although there are different kinds of
mice, the traditional mouse has two buttons
and a scroll wheel. The table in Figure 25
_ .prmfides a brief description of some of the ways
H1€ mouse can be used.
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Action Description

Click By default, the left mouse button is considered the primary button. When
instructed to click, it is understood that the mouse pointer is moved to a
certain location on the screen, and the left mouse button is pressed and
released one time.

Double-click When instructed to double-click, it is understood that the mouse pointer
is moved to a certain location on the screen and the left mouse button is
pressed and released twice in rapid succession. It is important that the
mouse does not move while double-clicking or the command will not produce
the expected results.

| Drag This means to press the left mouse button and continue to hold it while drag-
ging, or moving, the mouse and then releasing it. This action can be used to
select large blocks of text, to move objects, or to resize other objects.

Right-click Pressing and releasing the right mouse button one time will open a shortcut
menu. Shortcut menus are usually context-sensitive, which means they will
vary depending on what or where you have clicked and what program you are
using. The right mouse button is also known as the secondary button and is
not typically pressed more than one time. After the shortcut menu has been
opened, you select the appropriate choice by clicking it with the left mouse |
button. :

' Right-drag This is,done by pressing the right mouse button and continuing to hold it
while dragging, or moving, the mouse. This action is used when copying or
moving files or folders within different storage devices.

Scroll wheel If your mouse is equipped with a scroll wheel (a scroll wheel can .ﬁlso be

a dlickable button), it can be used to quickly move a page up or down in a
windew, thus the name of the action to scroll. It is an easy way to navigate

through lengthy ddcuments or websites.
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Are there other inp

the keyboard and mouse are

common input devices,
input devices. Scanners
machines, but instead of pro

copy, they convert d
digital files that can t

computer.

The Processor _ |
wiIl
What does the CPU do? The CPU; a8 shown in

dis
" i . noa ._.Hﬂﬁmu an
Figure 26, is the brain of the comp! =

: xecuting progr
responsible for executing P rt to mumownvm.\rv
ni

: i "
and manipulatin data to convert?
- “ —the control 1

tion. It has two main parts
and the arithmetic logic unit (ALU) as shown

in Figure 27. The control unit is nmmm.genm__u_m
for obtaining and executing instructions from
the computer’s memory. Example: The user
wants to print a document and selects the
“print” command from an icon on the screen.
The CPU gets the command from memory
(RAM), interprets the command, and sends
the document as output to a selected printer.
In other words, the CPU coordinates the
internal activities and the activities of all the
other computer components.

The arithmetic logic unit (ALU) performs
the arithmetic and logic functions for the com-
puter. The ALU handles addition, subtraction,

= Continve to t 1

Scanned with CamScanner



IIT} 1u-unnuu-u-n

-
-
L
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
L d
-

e the same in all system

is the speed of which
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'J; 5
| ont cPY pUis o your computer,
piffé Lt as li} o rake up @ large amount
3 ¢l “Ole_ Howe\fefr a CPU is

¥ pact] mr::l* thus the term microchip.
s | mtht’ff’ ufacturers have reduced
actu year™ aﬂcﬂssmlr chips while continu-
it computing power.

- rmulated in 1965 by
f Intel) addresses

0 g .
Gordon Mo o computing power, as ShﬂW!’l in
this in.:reaSEb ~ving that current production

Figure 13*11,72 CcpU capacity t0 double about
1

method® " aths o ol
different prands of CPUs? Yes, F,(\

Arehe _known chip manufacturers
the m0S ™ and Advanced Micro Devices
Ehjp manufacturers often produce
different models of chips. Some of the
tel makes include the Intel® Core™
Edition, the Intel Core™2

Quiad Processo” for desktops, and the Intel
Centrino® 2 Processor Technology for portable
computers. AMD manufactures chips such

as the AMD Phenom” 11 X4 for desktops, and
the AMD Turion™ X2 Ultra Dual-Core Mobile
Processor for portable computers. Intel and
AMD chips are the mainstays for PCs. Using
multiple processors (dual core or quad core}
has several advantages over a single-processor
CPUas shown in Figure 29, including
improved multitasking capabilities and sys-
tem performance, lower power consumption,

red
h “Ee'j.“sagf of system resources, and lower
eat emissions.

| (o.ﬁm
fo the next page to complete the obiecii’#e.>

(AMD)-
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How is a CPU pmcﬂfiﬂg POWEY Meqs, H

ured? One indicator of @ CPUS i

i< its clock speed, which measures the
power is its ¢ sditiiand
speed at which a CPU processes cata and jg
measured in megahertz (MHz) 0;373"’”"1‘2
(GHz), depending on Fhe age of the CPU,
Figure 30 displays var'mus pzlocelisnrs Tin'd thﬂir
speeds. However, looking at clock speed is n,
always the best indicator. Instead, how Many
millions of instructions processed per sec-
ond, or MIPS, is a better measurement. Theg,
instructions can also be measured in billiong,
and trillions of instructions per second (BIPg
and TIPS).

What types of memory does a computer
have? Memory is another computer component
of a computer system. The term mermory signifie
storage. There are two basic types of memory: tem.
porary or volatile and permanent or nonvolatile,

Permanent memory includes Read-Only
Memory (ROM), which is prerecorded on a
chip. The information on a ROM chip cannot
be changed, removed, or rewritten and is gen-
erally inaccessible to the computer user. ROM
is nonvolatile memory because it retains its
contents even if the computer is turned off,
ROM contains critical information, such as the
program used to start up or boot the computer,

| vlorage devices such as hard disks and
ves a n d storage media such as CDs and
nsidered permanent o nonvolatile
ire presented later in thi chapter.
;,_r.._.,.__j emory, the computer’s tem-
-~ emory, is Random Access
as shown in Figure 31,
PUters short-term memory and
a ; Iy an
s4lll Instructiong Waiting
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Early processors Frocessed at speeds of less itis
Modern processors Operate at over 3 GHz (squivalant of &
Newer processors Continue to surpass 8 Giz
e s e i e R et 5 i e e e —

Figure 30 CPU processors.

® innNNIEnIEEnNnnn
Figure 31 Random Access Memory (RAM)/RAM chips.
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cessed. RAM is considered volagjje

it cuntE?r‘S are erased when the com-
pepletBIEOE ok
PUE sy s it important fo have enough gy,
The more tasks your computer performg g
the same time: OF the MOre programs yoy
open, the more RAM it uses. We describeq
R AM eatlier as the center of the flow of dag,
e infnrmati(){] m'the mfnrmatiun-prucessin
e as shown in !’lgure 32, That flow slows
down when thereiis fmt enough RAM. Your
computers RAM is like the top of your deg)
The size of the desk that you need is deter.
mined by the work you do at a given moment,
You may need to use a notebook computer,
several books, a clipboard with notes, a holder
for pens and pencils, and a telephone, If your
desk is not big enough to fit these items, you
cannot work with all of them at the same time.
If you do not have a sufficient amount of RAM
in your system, you might notice your com-
puter slows down or even stops responding
when you try to perform tasks.

Computer users often think this means
they have too much information saved on thei-
computers’ hard drives. What it actually mezn«
is that they are running out of memory, not
permanent storage space. To fix this proble:r.,
you can reduce the number of programs run-
ning'at the same time, disable some features
of the operating system, or simply add more
RAM to your system as shown in Figure 33.
Installing additional memory is one of the
most inexpensive and easiest upgrades for
your computer and often results in noticeable
performance improvements.
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Storage

mation processing cycle.

Figure 32 These are the four computer functions within the infor
data and information

Memory is not considered a funclion, but it is the center of flow of
within this cycle.

R RS

Figure 33 Adding RAM to a computer is quite simple and relatively inexpensive.
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units such

in :
Memory iS ML i gpproxifmately one

), W . i 5
as megﬂb)' fes fa’f‘fﬂj o5 (GB i which ﬁ(;gfmxl_.
million by1es: E'gnl ’ es, OT terabytes » Whigy

I'HEIEI}* n;‘IE b i - tﬂblﬂ in Figure ;d!‘:-h .
is nr;e tnIIH::E i ¢ of memory an¢ Heir
displays sO

Mamﬂs&e . oments é
(ing system in US= Older©
the Opem g 5]1{}111‘:1 have beﬁ»\'ﬂﬂﬂ

Windows
e For newer co

to1GB of RAM.

imum of 2

depending on
mputers th,
512 MB

evices
ay information after data

4 useful format. This
phics, audio, or video.
re the twoO most com-

Output D
Qutput devices displ

has been prﬂﬂESSEd in

format can be text, gra
Monitors and printers a
mon output devices:

Monitors

What are monitors? A monitor, as shown in

is a display devices that shows image
and video once data has been
processed. The image ona monitor is called soft
copy; you can view it, but you cannot touch it.

What is an LCD monitor? Monitors come
in a variety of sizes and styles, but the stand-
ard today is the LCD (liquid crystal display).
Flat-panel LCD monitors use a liquid crysta’
display and are thin and energy efficient.

What factors determine a monitor’s displ.iy
quality? The number of pixels, a monitor’s dis; lay,
is made up of millions of tiny dots known as pivels
or picture element. Each pixel represents a single
oint c-n_a_disp]a}r screen or in a graphic image.

e next page to complete the ubiedia

Figure 35:
of text, graphics,
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Units to Measure Memory

] Number of Bytes

z 1 byte

/ 1,024 bytes

LMegabﬂe J MB

/ 1,048,576 bytes

Holds oné character
of data

ds about 768 pages

Hol
of typed text

Holds approximately

l Gigabyte , GB

/ 1,073,741,824 bytes

786,432 pages of text
This represents a stack

[ Terabyte

TB

1,099,511,627776 bytes

of t}rpewrftten pages
almost 51 miles high

This represents a stack of

—F’eiabﬁe

PB

1,125,899,906,842,624 bytes

typewritten pages almost
52,000 miles high

gu ; .
gure 34 Measuring memory —these units are used to measure the size and capacily of RAM and also of storage devices/

=dia.
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The number of pixels on the screen deter-

. a monitor’s sharpness ant:l clarity, also
mines as resolution, as shown in Figure 36,
knn.t ol qumber of pixels results in a clearer
A highe? monitor resolution. A standard
and sharpet :
sciben resolution might be expressed as 1024
x 768, which means th.ere are 1,024 columns,
each containing 768 pixels, for a total ulj more
than 786,000 pixels on the screen. Monitor
sizes are determined by measuring their
screens diagonally.

Dot pitch is another display characteristic
and refers to the diagonal distance between two
pixels of the same color. Dot pitch is measured
in millimeters with smaller measurements
resulting in a crisper viewing image because
there is less blank space between the pixels. For
best viewing, monitors should have a dot pitch
measurement of .28 mm or less. LCD monitors
use an electric current to illuminate the pixels.

Refresh rate is the speed at which the pix-
els are illuminated, and it's measured in cycles
per second, expressed as hertz (Hz). Refresh
rates generally average between 75 and 85 Hz,
which means the screen image is redrawn 75 tc
85 times per second. Higher refresh rates result
in less screen flicker and less eye strain.

What are touch screen monitors? Touch
screen monitors are both input and output
devices. They display images just like regular
monitors but also enable users to touch their
surfaces and make selections directly from the
screen as shown in Figure 37.

® Continue to the next page to complete the object Eii
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rows of tiny colored pixels. A monitor's image is

refreshed many times per second; with each refresh, the color displayed by each pixel might change.

Figure 36 An image on a computer display is made up of

red7 A touch screen monitor.

‘Figu

fl
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These monitors are widely used in retaj|
stores at checkout counters, in airports for Pas.
sengers fast check-ins, and HP ha§ TE]?HEEd 2 pe,
sonal computer in which the monitor is als, i
svstem unit and uses fouch screen technolg _

" Which monitor is best? Choosing the rig}
monitor is always a combination of what ., "
like, want, and can afford. A higher resoly.
tion, small dot pitch, fast refresh rate, and |5, .
monitor size are desirable, but all come wit},

a higher price tag.
Printers

Using a monitor is a good way to view the
information on your computer, but sometimeg,
a soft copy isn't sufficient for your needs,
Printers generate a hard copies or printouts,
which are a permanent record of your work
on paper,

What types of printers are available?
There are two categories of printers: impact
and nonimpact. Impact printers have smal]
hammers, similar toa typewriter’s, that strike

and severy] copies), such g5

5 Own in Figure 39,
€ Paper wher, Printing,
Nimpact printers,
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Figure 38 A dot matrix printer (left) and a typewriter (right) are both impact printers. Pri
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he two most commonly used “’ith‘r
e

but t ommonly
the ink-jet printer and %
ser

Cnmpulﬂﬂi arc

ink cartrit6™ tﬂhfi_r:[}’ ln_ktin small droples
onto the paper d]’ printers easily pring ;,
color, in black, ?“ in grayscale to prody g
good quality printouts. Th:?}r are relatively
inexpensive to buy and ]:“all'ltz_iin.
Lasar‘P.ﬂ"tmﬁ;S SNOWR in Figure 40, g,
a special i‘ﬂl“der e drum, dry ink
or toner, and 2 laser. Static electricity attractg
toner to0 the surface ﬂ.f the drum} and the Tl
distributes the tonerin the correct pattern, The
drum transfers the toner to the paper, and hea;
is used t0 Permanently fuse the toner to the
paper. [aser printers alrE gener:a]l},» more expen-
sive to pun:haSE than lnk:]et printers, although
they often print more quickly and are more
cost effective: Lower-end laser printers print
onlv in black and white; however, more expen-
ters can produce color copies.
do you assess a printer’s capabilities?
select a printer, there are some key
to consider.
print speed is often e{:;pressed as:i ;;agisdpgr
. i can var e
fﬂlﬂﬂtﬂ' @Pﬂ;ﬁ;‘;i;f;lnd mc}dgi, aspwell as
1ng o 1579 d is also affected by whether the
rinter typeand 18 2 1 ¢
pr s nly, if it includes graphics, and if
e 1? t:: x:i;:ci's i}; color or in black and gray-
el s a relatively fast laser

scale. Figure 41 shows a relatively -
printer as compared to an inkjet printef, for

example, as it has higher ppms: )
teciive.
= Continue to the next page 10 complete the uhecﬂrﬁg

sive prin
How

When you
chmcteristics
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FIC).',.J r_jl__-l'pl_-,' devices

aser printers print quickly and offer high-quality printouts.
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imp:::::t:"h mUnitqrs. r_esolut_ior_l is also
resolution is Print quality. For pnn‘tl:‘:lf pu;pg:,,
The h : expre.gs,ed as dots per "f or p,
Pring & % I‘ht' dpi, the better the prlnt'quahty,
"t Qualities of 300 to 600 dpi are typical of
MOst printers, although special photo printers
“an offer resolutions up to 1,200 dpi. Professio,
Printers can reach even higher values.

Color output and its related cost is anoth,
'mportant consideration. Ink-jet printers offe
four- or six-color options. Many ink-jet print.
ers use one cartridge for black ink and one
or more cartridges for color. When available,
printers that offer a separate cartridge for
each color are a practical choice because you
need to replace only one color at a time as the
cartridges run out. Laser printers use separate

toner cartridges for each color.
Some printers are considered all-in-one-

printers and bundle multiple capabilities into
one device as listed in Figure 42.

Speakers and Multimedia
Projectors

Are there other output devices? Speakers aud
multimedia projectors, as shown in Figu: - 43,
are also examples of output devices. Mans
computers include small speakers to enab! - the
user to listen to CDs or DVDs and hear anv
auditory signals the computer sends. Howz ver,
if you're serious about multimedia, you will
probably want to invest in a better set of speak-
ers for improved performance. Multimedia pro-
jectors are used to conduct presentations and
training sessions. These projectors enable infor-
mation to be displayed on a big screen so it can
be easily viewed by a large group of attendees.

® Continue to the next page to complete the objective:
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All-in-one devices usually include:
* A printer, either inkjet (color or black and grayscale) or laser (output)

* A scanner to convert text or images into files that can be stored and further
manipulated by the computer (input)

* A facsimile (fax) function to send and receive documents via
* the telephone (communications)
* A copier function to duplicate documents (output)

e Network capabilities to enable this multifunction device (MFD) to woie o i of

a network environment both wired or wireless (communications)

o

‘igure 42 What are all-in-one printers?
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pevic95 |

SfOI'age a ge dgv'l'ﬂ!s-
thf datas- in

» Storage devices
e 'formatior%, and
are u-‘v“d;}ﬂr future use. This storage 18 often
prog qent memory because,
toaSF” . RAM, data saved to a
ains there until the user

storageé de eeritfs it. Data can be stored
delete” 2 ﬂﬂaj hardware Jevices located in the
using m;irit or in removable units that enable
s}'Sthﬂ* v See Figure 44.

ge device different than

Howis@ stora, |
ia? A storage device is a piece of

hasa hard drive or @ DVD drive.
ovable part that actually cor:
tains the stored data. Media requires a devi:
to read and write o1 it. Read is the action of
retrieving Of OPENing existing data and write

is the action of saving OT storing data. See

Figure 45 for 2 list of devices and their media.

= Continve fo the next page fo complete the obim*

hardware Suc
Media is the rem
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’ STORAGE MEDIUM CAPABILITIES STORAGE CAPACITY
e - —— —_—
g ®T - J"':,I
( Hard Drive Rezd and write Extemnal: Up 1o 2 TB
t; 3 I (Terabyla)
. Internal. Up o 500 GB
. .
- ,.#’_"__TE"' i DVD Read-only 4.7 GB (for singla-sided,
:: "ot - eingle-layered DVDs)
; ) OV AW \ Read and wrila 9.4 GB (for single-sided,
! i double-layered DVDs)
berws v e et e :
-«-\h‘-‘\p £ i i 1.:{‘:-& ;
- LT ;._.‘:55_11,  Fuazh Memery Fead and write 16 MB 108 GB
‘h'l-h:_ lz“:-;;\. __"' g ! {3"[!':
T :
LR : —me
& [
!
. | Eioy Disk Finad &nd write 1.44 MB
b
o,
e T i “
"a_m‘: = ," R e e
: | Fiaeh ixive | Road ard wi'e Upto 6 GB
i i
Figure 44 Storage dsvices,
Media

Device

Read and write on CDs and DVDs
Read and write on flash memory cards

Read and write on flash drives or thumb
drives
Read and write onto tape cartridges

CD and DVD optical drives
Card readers
USB port

Tape backup drives
hard drive is the exception, in that the hardware and the media are all

ontained in a sealed unit that cannot be taken apart.

-45 A list of devices and their media.
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How is data stored? Data is gene,
stored using one of three forms of stq
magnetic, optical, or flash memory:

ally
rage

» Magnetic storage uses tape or film Covey
in a thin, magnetic coating that enableg 4
to be saved as magnetic impulses, ¢ wnrk""la
much the same fashion as an a“diﬂfasse S
or videotape works. Hard drives and by, °
tape drives are both forms of magnetic U
storage as shown in Figure 46.

Before magnetic storage can occur,
media has to be formatted. This is the Proc,
ess in which media is divided into tracks
and sectors. Tracks are magnetic concent,
circles and sectors are segments within thﬂaa
circles. Data is stored magnetically withip,
the spaces created by these tracks sectors,
Magnetic media has read/write capability,
which means it is possible to use it over ang

over again, enabling you to delete or revige
existing data and save new data.

m Optical storage uses flat plastic discs
coated in a special reflective material as
shown in Figure 47, Data is saved by uring
a laser beam to burn tiny pits into the stor.
age medium. A less intensive laser is used
to read the saved data. The saved data it
organized using sectors, similar to those

used in magnetic media. Compact discs
(CDs) and digital video discs (DVDs) are

s examples of optical media. Unlike mag-

ptical storage is read/

IMs—CD media that

m that moment

i DVD-ROMs—

iplete the ubjeﬂiﬂ
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o and writing it o

' - latters. The P
; efically on metal p :
Bpormtl ciacicues B8 damrhr:as?::face of the platters, reading dat

and read/write heads move across

memory.

re _ b)"ﬂ laser,
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ce and from that
are considered

ja that ¥ ad— .
D‘,.J"D mfdiﬂ:aﬂ ﬂﬂh’ blE' rEThE iﬂfﬂl’mahun con-

n -
mﬂmf“‘ y edi? (RD read, put not changed or
gsible tO save new data
software, music,

W
deleted: T hase B 2 DVD-ROM as

ur
to them- 1{301_1 F:nﬂst likely on @

o it IS
oramovie "™ 4g
shown in Figu™® " disc (CD-R) enables you to

-0 . on to the disc one
A recﬂ'fd . gormation &

) lli_ﬂn saved this way ca;:l-j
time only3 M0 oritten. A rewritable disc
not be delete information to be recorded,
(CD#RW} end 4 and new data can ‘alsn b?
revised, or ¢ disc, similar to magnetic media.
written to t1€ L lities are available in DVDs.
= d to be tWo competing DVD
While theré us‘i r/RW and DVD + R/RW, that
format, tible with one another, manufac-

. i | %
jias u;lu:rfgmge replaced the two competing
;umrst:wi 1 drives that could read both and

orma

JJled DVD + R. Figure 49 summarizes the
o cbﬂ?tjes of these various formats.
caPaWhat is LightScribe? LightScribe is a
disc-labeling technology that burns text and

graphics onto the surface of a s..peciall}r coated
LightScribe CD or DVD. This is an alterna‘t tve
to printing conventional sticker label anit
attaching it to a regular CD or DVD but it does

require that you purchase LightScribe mediz.

m Continve fo the next page to complete the obis:i52
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Figure 48 The information contained on a DVD can be read, bul nol

Capabilities

Information is recorded once and can only be read -qrormatron cannot
be changed or deleted; new information cannot be added.

Record information to a disc one time. information cannot be deleted
or rewritten.

Information can be recorded, revised, or deleted; new data can be
written to the disc.

Media is recorded once and can only be read. Information cannot be
changed or deleted; new information cannot be added.

Information can be recorded and rewritten.

and DVD formats.
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Flash memory, as shown in Figure 5 ),
uses solid-state technology. It is mmpiete]y
electronic and has no moving mechanica]
parts. Flash memory is a quick and easy fﬂ”h
of rewritable storage and is often used in
mobile devices such as PDAs, digital Camery,
and MP3 players. Depending on the many,.
facturer, flash memory cards may be calleq
Memory Stick, CompactFlash, Secure Dj gita]
or MultiMediaCard. Typically, a device cap,
use only one style of memory card; h?weven i
computer equipped with the appropriate cq
reader can read any of them. Small, removay,,
storage devices known as flash drives or thupy,
drives also use flash technology, require a USp
port to connect to the system unit, and are
popular to transport data.

What are the main types of storage
devices? Depending on the age and type of
computer you have, you might find some ¢, all
of the following internal storage options:

Er}.‘

» Hard disk drive—shown in Figure 51,
is the computer’s main internal storage
device. Also referred to as a hard drive, it;
storage space is usually measured in giga-
bytes (GB), with newer computers ranging
in size from 80 GB to 750 GB, although it s
possible to find some Specialized, high-nd
computers with storage Space measuring
102 terabytes (TB), As with everything
In computing, thege numbers tend 1o
ease ':'iiﬂl each new mode] Hard drives
_dlflﬂﬂﬁﬂl? Pe€rmanent Storage devices
Inside the system unit,

"ﬁ"‘“""“mmmi
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nds of solid-state storage

d.
abytes of data and

popu|{:r ki

is one of the most :
ork s an store gig

USB flash (thumb) drive €

Figure 50  Flash memory devices. a. An SD flash memory ¢
used in digital comeras and other digital media devices. b. A
plug into o computer’s USB port.
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_— Ly B -
: ?; ,l:w Thisuadeﬁcethat

' Arive— dis that have a

disk
o FIOPP? Lios flopPY " " ity of 1,450 MB.
rﬁd's'fwﬁ storagt $eie torage CE.PRCitY: yod

mum > imi ds
maﬂ:;E of this ﬂapt:}' disks used today.
e

iﬂT seldom 5€ drﬂ,ﬂ_._.]?reviﬂusl)r. com-
cD m,,ﬂarﬂ od either one or two of these
putﬂﬁ cont in the system unit. Tﬁtda}'y
opticﬂ drives ters t:.rpicall}" contain a
howeven cﬂml’r:ad and/or write DVDs. It's
drive that cmmw whether these drives
importa? CD-ROM drives, which can

" simpcllﬂcm’ orif it is a CD-RW drive,
:]'E ;ﬂm as a CD burner. A CD burner
gives you the ability tnl save, or burn, files
to a CD-R (compact disk recordable).
Although CDs and DVDs look alike,

DV Ds are capable of holding more informa-
tion than CDs. A CD can hold up to 700 MB

ifferences, a CD drive is
._ -.;;....DE' although a DVD drive
: 52 displays a some of the

e

cussed.

# a storage device to
Aning out of hard disk
oesn't have a particylq,
€ possible to adq stor-
‘[ system has Ennugh
an ?.‘-'ailable drive bay,
_ atm'n Within the ys-
s E'-pm;lsldﬂ rfemoving 4,
by, 181t with another 4
| .iﬂsta.nCE, if you only

® ne 99€ 10 complege the oh]m»
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CD/DVD drive

Hard drive ———=

Figure 52 Storage devices in o notebook computer.

—

puter with an available drive bay for adding a storage device.
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- & )

have a CD-ROM drive, you could rep,,

that and replace it with a CD-RW/Dy, ;r
thereby giving you the :hlhf}' to read ang h.
CDs and play DV Ds too. It_ is also POSSib, a:
purchase many of these units as externg o
age devices. An external storage device j
peripheral that attaches to the computer via,
port and performs the same tasks as its Cor.
responding internal device. One of the m,,
popular is the external hard drive as showy, ,
Figure 54, which can greatly increase a cop,,
ter’s storage capacity and make your data ;.
portable.

Are there other types of storage devicey;
Other storage devices you might be familia
with include flash drives, a currently popula
form of data storage, and older but still reliat;
backup tape drives.

Flash drives are removable storage devic.
that use flash memory and connect to the
computer by a USB port. Flash drives are als.
known as thumb drives, universal serial bus
(USB) drives, and jump drives. The flash driv
is typically a device small enough to fit on a
keychain or in a pocket (as shown in Fig ure 50
and, because of its solid-state circuitry and la:
of moving parts, is extremely durable. Availab:
in several storage sizes ranging from 16 MB
to 64 GB, a flash drive is a quick and easy wa!
to save and transport files. As an example, a
128-MB flash drive, which is relatively small
holds the equivalent of almost 35 songs! To 1

one of these devices, you simply plug
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b.

Figure 54 o High ;
external hg %) 9" capacity external hard drives are often used to back up data on internal hard drives. b. Smaller

rd drives enable you to take a signjfimm amount of data on the road with yOu.
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it into a computer’s USB port. The computer
recognizes the new device and enables the user

to save or retrieve files from the flash drive,
¢s are storage devices

Backup tape drives :
that save data to magnetic tape media as shown

Although they are rarely used for
ers anymore, many businesses
backup systems to safeguard

in Figure 56
home comput
still rely on tape

data.
The capacity of the components found in

em unit is measured in terms of stor-
age size or speed. Computer systems continue
to increase in storage capacity and comput-

ing speed, while decreasing in size. Generally,
higher measurements indicate a system that is
quicker and more powerful than a system with
lower measurements. However, it is important
to balance size and speed with financial consid-

your syst

erations t00.
Although it is tempting to consider buy-

ing a computer with the most power possible, a
lesser computer may be more reasonably priced
and still be sufficient for your needs. Recall
CPU speeds are measured in gigahertz (GHz).
The amount of RAM in a computer is gener-
ally measured in gigabytes (GB) and terabytes
(TB) while storage space is usually measured
in megabytes or gigabytes (GB), depending on
the device,

What are ports? A port acts as an interface
‘or connector between a system’s peripheral
devices and the computer, enabling data to be
ghangéd easily. Ports have different shapes

€s as shown in Figure 57.
to the next page to complete the uhieﬂﬁi{}
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Figure 56 Tape backup drive and media.

Ethernet port DViport  parallel port

Figure 57 Ports.

Monitor port

S-video

LY
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Various input and output deviceg Use
ferent data exchange methodS, requiry - &
ent types of ports and connectors or py,,
chown in Figure 58. If your computer g 3) 3
have a particular port, you can buy an g, S,
con card that connects to the motherh,, ar,?‘
and provides the needed connection,

How do you determine which por¢ ,
peripheral device needs? Manufacturer
attempted to make the process of connecy; ¢
peripheral devices less complicated on ne, EET
computers. Rather than trying to match ¢,
size and shape of a connector 10 its port, p,
manufacturers now use a color-coding 5},312"?
that coordinates the colors of the cgnneqﬁr;l}
with their corresponding ports. Additinna]l?
many newer desktop computers include p 01_';
such as USB and audio ports as shown in
Figure 59, Positioning these ports on the fron
or side panels makes it a simple process tg Coy
nect and disconnect devices that are used g
occasionally, such as digital cameras, externg]
hard drives, or MP3 players. Peripherals thg
are rarely disconnected, such as a keyboard
printer, are generally plugged into the ports g
the back of the computer.

What are the different ports used for? Seri;
and paralle] ports are two of the oldest types of

= Confine fo the next page fo
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UsB port —

Figu -
gure 59  Exomples of o USB and an audie port

Audio port
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found on @ computer. Serial ports send
gf:-;nc it at a time, SO the data exchange rate

is slow CﬂmPﬂrE‘d to newer technology.
" e maximum rate at which a standard

serial port can transfer data is 115 kilobits

or one thousand bits per second (Kbps). The
mouse and modem are examples of devices
that might use a serial port. A parallel port, as
shown in Figure 60, sends data in groups of
bits, at transfer rates of up to 500 Kbps, so it is
a considerably faster method of transferring

data than the serial port.

Are there faster ports? Over the years,
newer ports have come into existence. One of
these is the universal serial bus (USB) port,
as shown in Figure 61, which is able to inter-
face with several different peripheral devices,
reducing the need for individual, dedicated
ports. USB ports are also able to transfer data
at extremely high rates of speed. Original
USB ports, known as USB 1.1, are capable of
speeds of 12 megabits or one million bits per
second {Mbp5)+ The newest version, USB 3.0, -
can attain a rate of 5 Gbps, 10 times faster
than USB 2.0 technology. USB 3.0 ports are
backward compatible, which means that older
USB devices work with them. The higher data
transfer capabilities of USB ports, coupled with
their capability to work with multiple devices,

M" complete the ubieclﬁhﬁggg.
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Iware Devices and Their Uses

irallel port

ure &0 Example of a parallel port.

Figure 61 A USB port and a USB connector.
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have made the older serial and parallel port;
obsolete. Because of the USB port’s speedy
data transfer rate and its capability to be useg
with numerous devices, new computers oftey,
include six or more USB ports. Devices Using
USB ports include keyboards, mice, printers,
scanners, digital cameras, MP3 players, and
PDAs. In general, it's a good idea to get a cop,_
puter with as many USB ports as possible. See
the table in Figure 62 for information abouyt
ports and their uses.

The FireWire port, developed by Apple
and also known as IEEE 1394, is another megp,
of transferring data quickly. The FireWire 40p
has a data transfer rate of 400 Mbps, while the
newer FireWire 800 transfers data at a blaz-
ing 800 Mbps! This port is typically used to
connect devices that need to transfer huge
amounts of data to a computer quickly, such
as digital cameras, digital video recorders, or
external hard drives. FireWire ports are stand-
ard on many Apple products, but are usually
found only on higher-end Windows PCs and
peripheral devices, Some peripheral devices
offer users a choice of connecting using a USB
port or a FireWire port.

What kind of port is used to connect to
another computer? Connectivity ports, such

. as Ethernet and modem ports, are used to

| connect a computer to a local network or to the
Internet. An Ethernet port, also known as an
8)-45 jack, resembles a standard phone jack,
utis slightly larger as shown in Figure 63.

-. itinve to the next page to complete the nhiaﬂi”
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Port Name

Data Transfer Speed

Typical Use

Serial

115 Kbps

Mice/External modems

Parallel

200 Kbps

Printers/External Zip drives

USB 1.1

12 Mbps

Mice/Keyboards/Printers/
Scanners/Game controllers

USB 2.0

400 Mbps

Same as USB 1.1 but at faster
transfer rates. Also, camcord-
ers, digital cameras, and MF_-'S'
players. It maintains compatibil-

ity with USB 1.1. )

USB 3.0

5 Gbps

Same as USB 2.0 plus high-
def video, music, and digital

imaging applications. Backward
compatible with USB 2.0.

FireWire/FireWire 800

400 Mbps/800 Mbps

Digital video camcorders/
Digital cameras

Ethernet/Gigabit Ethernet

Up to 100 Mbps/Up to
1,000 Mbps

Network connections/Cable
modems

Figure 62 Ports and their uses.
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The Gigabit Ethernet portis used for net-
work access and can also be used to connect
2 cable modem or router for Internet access
as shown in Figure 64. A phone port is the
came size and shape as a phone jack, shown
in Figure 65, and is then used to ‘cnnnf:c't the
modem to a phone system, enabling digital
subscriber line (DSL) or dial-up Internet
access as shown in Figure 64. DSL is a type of
communications line in which signals travel
through copper wires between a telephone
switching station and a home or business
as shown in Figure 65. The maximum data
transfer rate for a modem is 56 Kbps, whereas
the most common Ethernet standard, Fast
Ethernet, transfers data at the rate of 100 Mbps.
However, Gigabit Ethernet, with a potential
transfer rate of 1,000 Mbps, is becoming an
option on higher-end systems and is standard

on many Mac systems.
Even faster Ethernet technologies, such

as 10 Gigabit Ethernet or 10 GbE exist, are
currently used for network backbones and
enterprise network infrastructures rather than
home users.

Are there special purpose ports? Despite
the prevalence of USB ports, there are still
some devices that require special ports. These
ports include IrDA, Bluetooth, video, and
audio ports.

MIDI ports, used to be used to connect
electronic musical devices, such as keyboards
and synthesizers, to a computer, enabling musi-
cians to create digital music files. However,
these ports have since been replaced by USB
- ports which are usually plug-and-play and
don’t require any software configuration.

Continue to the next page to complete the nhieﬂﬂ
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Gigabit Ethernet
Figure 64 Gigab

it Ethernet ports allow for connecting a modem or router fo the Internet,

Gigabit Ethemet port

Phone and Gigabit Ethernet ports.
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The IrDA port is udse
such as PDAs, .i,]'r}e?lf SSI}F to anuther de‘i’ii:g h

rF’I}

it data y
u*a:nsrl"-llﬁared light waves. In order to tran"*n-.-
using In f the devices must hay, "

information, each 0 ine of sight, w;j
an IrDA port and 2 clear lin g Withy,

other objects blocking the transmission,
Bluetooth 15 another type of wireless
relies on radio wave trangy,.

r that
e require a clear line of sight

¥
sion and doesnt _
devices such as smartphg,

E]uetnﬂth-enabled .
as shown in Figure 66, 0T other mobile dey;
can communicate only with each other oveg,

short distances, typically less than 30 feet,
Video ports include standard monitor
ports, DVI ports, and S-video ports as shmm
in Figure 67. A monitor port is used to cop.
nect the monitor to the graphics processing
unit, which is usually located on the mother.
board or on a video card. However, to get the
best results from a flat-panel (LCD) moritor,
the Digital Video Interface (DVI) port shoulg
be used instead. The DVI port transmits a pyy
digital signal, eliminating the need for digita].
to-analog conversion and resulting in a higher
quality transmission and a clearer picture
on the monitor. The S-video port is typically
used to connect other video sources, such as 3
television, projector, or digital recorder, t; the

computer.

%
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Bluetooth
headset

Figure 66 Many wireless keyboards, PDASs, and other devices
Bluetooth to communicate over short devices.

Monitor port S-Video Dvi
Figure 67 Examples of monitor, S-Video, and DVI parts.
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Similar to video ports, audio ports connect
audio devices, such as speakers, headphones,
and microphones, as shown in Figure 68, to
the computer’s sound card. These jacks will
be familiar to anyone who is used to using
standard stereo components.

Evaluating Your Sysiem

Each computer might have a different config-
uration. The way a computer system is set up
or the combination of components that make
up the system is called its configuration. This
is important when buying a computer, expand-
ing an existing system, or when connecting
computers together in a network environment
as shown in Figure 69,

Now that you have learned most of the
hardware components of a typical personal
computer, you are ready to explore the com-
puter’s configuration, specifications, and fea-
tures. If you didn’t buy your computer brand
new, you might not know all the details about
your computer. If you did buy a new computer,
the easiest way is to check your paperwork;
all the basic information should be there.
However, if your computer isn't new or you
didn’t keep the paperwork, there are some ways
to determine exactly what is in your system.
Also if you start a new job or a new position
and are given a computer system, you can do
a number of things again to determine exactly

what is in your system.

am Pambiusin bn tha navt nana tn ramnlete the ﬂhiﬂtm
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Microphone

Headphones

Figure 68 Audio ports are used to connect microphenes and headphones to a
computer,

Wireless
: Connection

Computer 1 Computer 3
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computer do you hay,,
questions 10 answer, L“;}ii
almost every other apphﬂﬂlf?aif;:;%d, Yo,
can probably find the 727 ber on thname ,
brand name 0OF model numk the hacke .y
:f the cﬂmpllter* not, EhECI oo that of ¢ o
unit; there shoul be a metal {45 mcludﬂs
, ame, model number, an

the manufacturers : :
" - 1
serial numhef_ T]'HS lﬂfﬂ'fmﬂtlﬂn m ght bE‘ Ne

. E‘
essary if you have 10 have service performeg
under warranty. Use the following steps tl‘f] See
your system properties 00 the screen, whicp,

will answer some questions. v
If you are a Windows 7 user, follow theg,

steps:
1. Click the Start menu, select Control
Panel, and then click System and SECUritf‘

2. From the next window, click System. See
Figure 70.

What kind of

t
‘< one of the €asi®®

Windows Vista users can follow these
steps:

1. Right-click the My Computer icon on the
desktop and select Properties,

2. If the icon is not on the desktop, open
the Start menu and then right-click the

Computer button and se]
i ;
See Figure 71. tPl'OpEﬂlES.
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Figure 71 System Properties-Windows Vista "““
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What aperating system does the compu-
ter use? 1f you watch carefully as a computer
boots up, you can often determine the operat-
ing system. You will usually see a splash screen

showing the version of Windows that runs—for

example, Windows 7, Windows ME, Windows
XP or Windows Vista.

How do you determine what drives are
on the system and how much storage space is
available? It's important to know how much
information you can store on Your computer,
what disk drives are available, and how much
room you have left on cach drive. Figures 72
and 73 display windows with information on
which drives are available, Is there cnough
storage space or are the storage devices getting
full? Use My Computer (or Computer) to find
the answers. If the desktop does not have a My
Computer (or Computer) icon, you can access
it through the Start menu,

l(ﬂhatllhuiwln:uqlﬂ.ﬁ.#ﬂ*

| Ll LT S—————
i‘ Lo T e mo— T

Figure 72 Using Windows Explarer to view the drives available 1 your
computer —Windows 7 users.

Windows Vista users — | e

e S ———" ki

% I
et e T FE T 8 e J “rrwl‘rsta

R e .

i e
S a2

-y

Figure 73 Using Windaws Explarer 1o view ihe ST

whiaver gvesilag by 0o
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The Computer (or Windows Exp
window displays all available locg] drifrﬂr}
(devices within the system unit or oy es
to that unit) and network drives (4 E‘-’icgherals
able through a network). Right-click on Wy
drive symbol, and select Properties from
shortcut menu to display the drive’s infnrt '
tion similar to the one shown in Fic. ... ;q‘la
The pie chart displayed on the Generg] tab.
a good visual tool that shows the siz< ¢ Fou is
storage device and how much space is free ur

-~

Done! You have completed OBJEC:vE 3ol

Scanned with CamScanner



£ 755 507 550 byt
1T T8 482 S08 bytmg

T 554 OST.30L bk

DT

" Coepress Fum deve i sive dik pace
‘4 Herw fex or Tun deve 12 R cterts ndeed maddeon s
(=]

Scanned with CamScanner



B IEMATIVIE / ~ st Ty
» Without software, the computer would just
be a collection of useless electronic and
mechanical parts.
» There are two categories of computer
software—system software and application
software. Both types of software are required

to work effectively with your computer.

Software provides the instructions or
commands that tell the computer what to

do. To perform various tasks, the computer
requires a set of instructions called programs.
These programs enable individuals to use

the computer without the need for special
programming skills. Figure 75 displays an
example of software provided via a disk that
users would then purchase and download onto
their computer.

System Software

System software provides the instructions
that the computer needs to run. It contains
the directions needed to interface or interact
with the computer and its peripheral devices
so that you can use them. System software
consists of two main programs: the operating
utility programs, as shown in

] —
xt page to complete the objective.
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are and Their Uses

Figure 75 Software sui
obtaining all the software

System utilities

les provide users withac
they want in one bundle.

|, Ease of Scoess

| Syztem Teck

y o Character Map

i3 Computer

5 Control Pandd

Ca gk Clesnep

s Disk Defragmenter

J 8 Internet Explorer {He Add-en]
] Private Character Edfat

& Rescurce Monitor

Bl 5ystem Infermaticn

i System Restore

(5 Task Scheduler

= Windows Easy Transfer Roparis

\. i) Windows Essy Transfer

L.

heaper method of

Figure 76 Some ufilities run only when selected; others can be programmed to run

on a regular schedule.
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Operating Sysitems

What is the operating system? The Operq;.
ing system (OS) is a computer program thy .
present on every desktop computer, Notely,, Iy
smartphnne. or mainframe. The Dpﬂfating mﬂ
system controls how the computer worksg.

As shown in Figure 77, the operating SYste
manages the hardware components, inclyg
the CPU, memory, storage devices, periphg, 8
devices, and network devices. It also Eﬂnrdiﬁal
nates with the various software applicatinns
presently running and provides the interacy,
with the user.

Is it possible to communicate with the
operating system? Although the operating
system communicates with the computer 4, q
its peripherals, it also includes a user interf, i
that you can use to interact and cOMMunicag,
with the computer. Early operating systemg
used a text-based or keyboard-driven inter.
face. The early Disk Operating System (DOg)
required knowledge of special commands thy,
had to be typed to achieve the desired results
This type of system was not very user friendl,,
Most current operating systems use a point-
and-click format known as a graphical user
interface (GUI). GUIs are more user friendly
and intuitive than DOS systems.

Rather than typing specific commaids, you
can use a mouse to select screen objects such as
icons (a graphical depiction of an object suchas

(a

Op

Scanned with CamScanner



Figure 77 The operating system.

Icons

[cons are used to open a file, window or program, for example.
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(lists of available commands), or dialog boxes
(windows used to make choices or give the
system specific instructions as to the action
you want to take or task to perform). GUI
operating systems display information on the
monitor in the form of rectangular boxes called
windows as shown in Figure 79. Although
you interact with system software every time
you use the computer, in some ways you don't
notice it.

Do all computers need an operating
system? Yes, the operating system is a critical
part of a computer system. Without an OS to
provide specific instructions, the computer
would be unable to fulfill its four main func-
tions. However, different computers require
different types of operating systems. There are
several popular operating systems available
for home computers. They include Microsoft
Windows, Mac OS, and Linux.

Microsoft Windows has the largest mar-
ket share of the three main operating systems
and is found on most of today’s desktop and
notebook computers. There have been many
versions of Microsoft Windows, including
Windows 3.0, Windows 95, Windows 98,
Windows ME, Windows Vista, and Windows 7.
Although a previous version of Windows might
be found on an older computer, Windows 7
is the current version installed on most new
computers. A sample Windows 7 desktop is

displayed in Figure 80.
u Continue to the next page to complete the nh}eﬂiﬁ
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figure 81 Windows operating system with Microsoft Office installed.

* Access PC software, files, networks, and devices with your

* Zero-configuration printing; better graphics handling; expanded preferences
* Cut and paste between platforms; share folders and other media b

* Easily shut down virtual PC and relaunch right where it left off
* Use PC and Mac peripherals

Mac

etween platforms

Figure 82 Microsolt's virtual PC for Mac features specifications such gs-
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Linux is an alternative operating system.
Based on the UNIX operating system devel-
oped for mainframe computers, it also has a
dedicated group of users. Linux is an open-
source operating system, which means it is
not owned by a single company and some
versions are available at no cost. See the table
in Figure 83.

How is open-source software different
from other types of software? Open-source
software makes its source code, essentially
the program instructions, available to any-
one who would like to see it. Programmers
are encouraged to work with and change the
code as they see fit, in the hope that having
many “eyes” looking at the code will stream-
line and improve it. Proprietary software, such
as Microsoft Windows, keeps this code secret
and inaccessible to programmers who are
not authorized by the software development
company.

Why is Linux used? Linux is rarely used by
novice computer users, although it is popular
among developers and other technologically
advanced individuals who prefer to use an alter-
native operating system as shown in Figure 24,
Some people appreciate the opportunity to
work in this more “open” programming

m Continue fo the next page to compleie the e_.mon_‘
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Software Type Example Description
Open source Linux Non-proprietary software
software OpenOffice.org suite that is sometimes available
Google Docs at no cost
Proprietary software Microsoft Windows Proprietary software
and Office available to users at a cost
Apple Mac OS X
iWork

Figure 83  Examples of open source software and proprietary software.

Figure 84 A novel use of the Linux operating system is in the NASA personal sal-
ellite assistant, currently under development. The six-inch sphere will float around the
International Space Station and act as an environmenlal monitor and communications

~ device. Its design was inspired by the light saber training droid vsed by Luke Skywalker
in the movie Star Wars.
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environment. However, one of the ‘disadvan_
tages of Linux is that, because no single cop,
pany is responsible for it, 'techmcal Support ;.
not easily found. Users might find help fro,,
various resources such as user groups and
Internet communities. Alternatively, some soft.
ware companies have chosen to develop ang
sell a version of Linux that includes a warra,
and technical support as a way of alleviating
user concerns. Figure 85 shows an example (¢
one version of the Linux operating system,

Utility Programs

What are utility programs? Operating system
software is the most critical software on the
computer, because nothing can run without

it. However, utility programs, as shown in
Figure 86, are another import
of system software, These sm
handle many important tagks
management and maintenanc

Utility PTograms can be yged
Important fjes,

ant component
all applicatioy:
involved with the
€ of your system.
to help back u;
nted files or pr:-

r'emove Unwa

s
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The Linux Kernel Archives

Walcome 1o the Linux Kemel Archives, This is the primary site for the LinuX

Figure 85 Example of one of the versions of the Linux operating
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The table in Figure 87 displays various
utility programs that are provided with the
Windows operating system and compares them

SEES

|
r'*i‘ with similar stand-alone products, describing
the function of each utility.
Application Software

Application software is comprised of programs
that enable you to accomplish tasks and use the
computer in a productive manner. Applications
are programs created to perform a specific task
or address a specific need,

How do system saftware and application
software work together? System software is
like breathing; you usually don't think about
it unless something goes wrong. Application
software can be compared to an instrument
like a flute. When a musician combines each

7

2

" E R

Eli

ith 4 of these breaths with the flute, the result may

Stey be a beautiful melody. Computer software

kup works similarly; the system software acts as the

g “hreath” while the application software pro-
PR, vides the “instrument,” enabling you to create

ﬂﬂl , something.

e There are many different kinds of applica-

' tion software, although they often fall into one
< | of several categories including financial and
ons business-related software, graphics and mul-

timedia software, educational and reference
software, entertainment software, and commu-
nication software. You might be most familiar
with productivity software, which includes the
following applications.

Word processing software is used to cre-
ate, edit, format, print, and save documents

' Continue fo the next page to complete the ob

> OBJECTIVE 4: Identify Types of Software and Their Uses

» Natwork and Internel

» Hardware and sound

* Programs

+ User Accounts and
Family Safety

+ Appearance and
Parsonalization

+ Clock, Language,

Program Function

* Windows Explorer Create folders, manage files, and compress/exract files. Read disk
drive's properties including view storage capacity and free disk space,
check drive for emors, defragment utilty, and back upfrestore utility

 Windows Task Manager |  Lets the user view the list of active applications and switch or end
any of them. Also, check the performance of the computer including
CPU usage, RAM availability, and network utilization

Control Panel

= System and Security Review your computer's status

Back up your computer

Find and fix problems

View network status and tasks

Choose home group and sharing options
View devices and printers

Add a device

Connect to a projector

Adjust commonly used mobility settings
Installfuninstall programs

Add desktop gadgets

Add or remove user accounts

Set up parental controls for any user
Change the theme

Change desktop background

Adjust screen resolution

Change keyboards or other input methods
Change display language

Let Windows suggest settings

» Firewall and Advange:!

Securty

and Region
» Ease of Access Optimizes visual display
Administrative Tools ¢ Eunction B
Security _ -
« Security Configuration Sat peonun noficies, (o poliies, nohwerk list manager policies,
Manager it  .ro applicaton control polickes

Figure 57 Windows ytiliEy prog .
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and other text-based I1I€S. VWOTd Procesy
software enables you to create or edit i&:r _.
reports, memos, and marny other types nt;”'
ten documents that you can print or aﬂaﬂ:'r;-
an email message. Revisions to existing i L
ments can be made quickly and easily, “,itf‘i
out having to re-create the entire docum Er‘- |
Documents created with this type of SG&“‘L_
can also include pictures, charts, h}’PETIinEE
and other graphic elements. A hyperlink is; :i
connection to another area of a document ,

a connection to an Internet URL. Microsofy
Word, Lotus Word Pro, and Corel WordPerg,,
are all examples of word processing pr‘-"grarns
A document created using Microsoft Worg |
2010 is shown in Figure 88. Notice that the |
document contains a graphic element as e |

as text.
Using word processing software replaces

the use of conventional typewriters, on which
editing was virtually impossible once the docy.

ment was finished.
Spreadsheet software, as shown in
Figure 89, enables the user to enter datain

rows and columns format and:

a Perform calculations o1l numeric data with
user-defined formulas.
Convert part of the data int
charts, such as a column chart,
or a line chart.

» Work with lists to organize data and sortit
in alphabetic or numeric order. 2
Create different scenarios and perform |
«vhat-if” analyses, the basis for sound G
decision making.

o e e i

0 one Or more
a pie charf,

= Continue fo the next page to complete the object
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Word 2010.
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A key advantage of spreadsheet software
is its capability to recalculate values without
user intervention. When data used in a calcu-
lation or a formula is changed, the spreadsheet
software automatically updates the worksheet
with the correct result. Microsoft Excel, Lotus
1-2-3, and Corel Quattro Pro are examples
of spreadsheet programs. Figure 90 shows a
worksheet and a chart created with Microsoft
Excel 2010. The use of spreadsheet software
replaces the old manual method of entering
data in ledgers or journals and using a desk-
top calculator to do the math computations.

A database is a collection of data or
unorganized facts. Database software is used
to store, organize, update, and retrieve large
amounts of data making websites, as shown in
Figure 91, possible, Relational database soft-
ware (RDBMS) stores information in tables,
which enable users' quick access to the data by
connecting tables with common fields. Data
mining is a function in some databases that
looks for hidden patterns in the data to antici-
pate future patterns. This is commonly used in
scientific applications and as a marketing tool
to predict future consumer trends, Typically,

database software can be used to manage
various types of information, such as that
found in large mailing lists, inventories, stu-
dents’ records, arder histories, and invoicing.
Databases help you to enter, store, sort, filter,
retrieve, and summarize the information they
contain and then generate meaningful
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professional responsibilities. Microsoft
Qutlook, Lotus Notes, and Corel WordPerfect
Mail are examples of communication and
organizational software. Figure 94 shows an
example of a calendar in Microsoft Outlook
2010.

What is a software suite? Although it is
possible to buy any of the previous applica-
tions separately, most software manufacturers,
including Microsoft, Corel, and Lotus, also
group applications together into a package
called a suite. There are also alternative suites
such as Google Docs and OpenOffice, which
are free. They are designed as an open source
software in such a way that users can report
bugs, request new features, or change and
improve the software,

Another advantage of using a suite is
that products from the same company have
many common elements, such as basic win-
dow design and layout, toolbars containing
similar tools, dictionaries, and media galler-
ies, so many users find this familiarity makes
it easier to switch between the programs in
a suite. Examples of suites include Microsoft
Office, Corel WordPerfect Office, and Lotus
SmartSuite.

What are some other common software
applications? Recall that there are many dif-
ferent types of application software besides
productivity software, each one with a specific
function as shown in the table in Figure 95.
Some of these are the following:

m You might use Microsoft Publisher or

QuarkXPress to create newsletters or
brochures.

® Continve to the next naae to comnlete the nl:iaﬂﬁEL
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Figure 94 Example of o calendar in Microsoft Outlock 2010.

Category Program Manufacturer |
Desktop publishing Publisher Microsoft
QuarkXPress Quark
Paint/image editor Painter Corel
Paint S, R
Drawing/design llustrator A
AutoCAD :
CorelDraw Graphics RS
Visio £ A
Photo/image editing PhotoShop b Aol 1
PhotoShop Elements | Adut
PaintShop Photo Pro i Corel
Picassa Google
GIMP

Figﬁr& 95 Common drawing, image editing and photo editing applications.
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Figure 97 Mint.com is an online financial manogement tool.
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» Connecting one computer to another creates

a network. « Existing telephone wires
» Some of the benefits of computer networks s Powcell
include the capability to share data, software, i
and resources such as printers, scanners, s Coasst rebles
Internet access, video conferencing, and » Unshielded twisted pair (UTP) cables
VolIP. o » Fiber optic
What are the components of a network? Recall s Radio waves
that computers and the various peripherals that Figure 98 Computers can be connected to a network using several media, the conductors of the
are connected to them are called hardware, network signals.

Networks consist of two or more connected
computers, which can be connected using
several media as shown in Figure 98, plus the
various peripheral devices that are attached

to them. Each object connected to a network,
whether it is a computer or a peripheral device,
is known as a node.

Wireless networks use radio waves instead
of wires or cables to connect. Most networks
use a combination of media and wireless com-
munications as shown in Figure 99.

Today, using computer networks, insti-
tutions are able to video conference, that is,
communicate audio and/or video between two
or more individuals in different locations, opti-
mizing communications, information sharing,
and decision making.

Voice over Internet Protocel (VoIP)
enables voice, facsimile, and voice-messaging
communications over networks and the
Internet.

m Continue fo the next poge to complete the nhiutII»
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ks and Define Network Tay,

Can networks be different sizegp 5 e
work that connects comput'ers reasong t~ ;
together, say within a few city blocks iy , di
cent buildings, is called a local areq "ehvn,,;

(LAN). See Figure 100.
If the network grows to cover a large,
geographic area of includes other networy
it becomes a wide area network (WAN) An
example is a college campus that connectgy
computers with a LAN while all of its ca
connected together form a WAN, as shoyy i
Figure 101, Because the different campuge,
connected through WANS, students, faculty
and staff can easily use the resources of the
entire network. Both LANs and WANS cap j,
wired, wireless, or a combination of both, Th
Internet is the largest WAN as it connects cop.
puter networks all around the world.
Are networks public or private? They cay
be either. If you want to post information and -
make it available to any user, you post it ona
website with no restrictions. If you want to pro.
tect certain information, you create an intranet |
in which access is restricted to authorized users |
only. Within an intranet, network administra- |
tors can limit the specific rights and privileges
of different users.
How are networks configured? Networks
can be configured in several ways. There are
two main categories: peer-to-peer and client/
server. Peer-to-peer or P2P networks are
most commonly found in homes and small
businesses. In a peer-to-peer network, each
node can communicate with every other nod 3
without a dedicated server or hierarchy among
computers. Peer-to-peer networks are relativelf’

® Continue fo the next page fo complete the objectl
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Figure 100 Example of o local area network, a college campus network
that covers several buildings within a few city blocks.

area network, which is g college
several cifies within g county,

Figure 101 Exu T
ple of a wide
network that finks campus LANs in
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easy to set up, but tend to be small as shown in
Figure 102. This makes them ideal for home
use, although not as desirable in the workplace.
If a network grows to more than, say, ten to
fifteen nodes, it is generally best to use the cli-
ent/server network. In a client/server network,
the server manages and controls all network
resources. A node can be a computer, printer,
scanner, modem, an external hard disk, or any
other peripheral device connected to a com-
puter. Therefore, it isn't difficult to find ten or
more nodes in an office or business setting.
How is a client/server network different
from a P2P network? Client/server networks
typically have two different types of computers
as shown in Figure 103. The client is the com-
puter used at your desk or workstation to write
letters, send email, produce invoices, or per-
form any of the many tasks that can be accom-
plished with a computer. The client computer
is the one most people directly interact with. In
contrast, the server computer is typically kept
in a secure location and is used by network
technicians and administrators to manage net-
work resources. If a server is assigned to handle
only specific tasks, it is known as a dedicated
server. For instance, a web server 1s used to
store and deliver web pages, a file server is used
to store and archive files, and a print server
nanages the printing resources for the net-
k. Each of these is a dedicated server.

itinve to the next page to complete the nbieﬂ@
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casy to set up, but tend to be small as shown in
Figure 102. This makes them ideal for home
use, although not as desirable in the workplace.
If a network grows to more than, say, ten to
fifteen nodes, it is generally best to use the cli-
ent/server network. In a client/server network,
the server manages and controls all network
resources. A node can be a computer, printer,
scanner, modem, an external hard disk, or any
other peripheral device connected to a com-
puter. Therefore, it isn't difficult to find ten or
more nodes in an office or business setting.
How is a client/server network different

from a P2P network? Client/server networks
typically have two different types of computers
as shown in Figure 103. The client is the com-
puter used at your desk or workstation to write
letters, send email, produce invoices, or per-
form any of the many tasks that can be accom-
plished with a computer. The client computer
is the one most people directly interact with. In
contrast, the server computer is typically kept
in a secure location and is used by network
technicians and administrators to manage net-
work resources. If a server is assigned to handle
only specific tasks, it is known as a dedicated
server, For instance, a web server is used to
store and deliver web pages, a file server is used
to store and archive files, and a print server
manages the printing resources for the net-
work. Each of these is a dedicated server.

u Continue to the next puge to complete the uhie:ti@
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have no servers, Users share resources equally.

Figure 102 Peerto-peer networks

Server
computer

Client

computer
< tralized server.
: nwork with a cen
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Figure 103
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. ont/server network grows ip
odes and geographical distap,,
sted by distance-spanning
tches and routers to opy;
hown in Figure 104,
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mize data traffic as s

pone! You have complefed Objective 5 of
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