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PREREQUISITES

What You Should Know Before Using
This Book

This book assumes that you have never used a computer before or that your com-
puter experience has been very brief. If so, you may need to learn some basic com-
puter skills before prmeeding with this course. This I'mrequ.isites section
introduces hasl: skills, nsmg lilusr.ratmns to help you recognize and remember the
hard or Ived in each skill. Some of these skills are covered in
greater detail in oth:r units of this book. In such cases, you will find references
that point you to more information.

Equipment Required for This Book's Exercises
» IBM patible p | comp

» Keyboard

» Two-button mouse

» Windows 98 or higher

» Internet connection

»  Web browser

Turning the Computer On and Off

Turning the Computer On

As simple as it may sound, there is a right way fo turn a computer’s power on and
off. If you perform either of these tasks incorrectly, you may damage the com-
puter’s p or cause probl for the operating system, programs, or

data files.

1. Before turning on your computer, make sure that all the necessary cables (such
as the mouse, keyboard, printer, modem, etc.) are connected to the system
unit. Also make sure that the system’s power cords are connected to an ap-
propriate power source.

2. Make sure that there are no diskettes in the computer’s diskette drive, unless
vou must boot the system from a diskerre. (The term booting means starting
the computer.) If you must boot the system from a diskerte, ask your instruc-
tor for specific directions.

3. Find the On/Off switch on
each artached device (the
monitor, printer, etc.) and
place it in the ON position.
A devices power switch
may not be on the front
panel. Check the sides and
hack to find the On/Off
switch if the swirch is nor
located on the front panel.




+ % For more information on
Wingdows and other operaling
systems, see Chapler 6,
“Using Operating Systems. "

=TT
Click Shit Dowm 1o

turn off the computer.

wodi Prerequisites

4. Find the On/Off switch on the computer’s system unit—its main box into
which all other components are plugged—and place it in the ON position.

Most computers take a minute or two to start. Your computer may display
messages during the start-up process. If one of these messages prompts you to per-
form an action (such as providing a network user ID and password), ask your in-
structor for directions. After the computer has started, the Windows desktop will
appear on your screen.

Turning the Computer Off

In Windows-based systems, it is critical that you shut down properly, as described
here. Windnws creates many temporary files on your computer’s hard disk when
1 down prop you give Windows the chance to crasc those
n:mpurary files and do other “housckecping” tasks. If you simply turn off your
computer while Windows or other programs are running, you can cause harm to
your system,
Note: The illustration shows the shut-down process in Windows 98, The
process, menus, and dialog boxes are the same in all versions of Windows except

Windows XP, as noted in the following instructions.

1. Remove any disks from the diskette and CD-ROM drives and make sure that
all data is saved and all running programs are closed. (For help with saving
data and closing programs, ask your instructor.)

2. Using your mouse pointer, click the Start button, which is located on the
taskbar. The Start menu will appear. On the Start menu, click Shut Down. (If
you use Windows XP, click the Turn Off Computer option.) The Shur Down
Windows dialog box will appear. (In Windows XP, the Turn Off Computer di-
alog box will appear.)

The background is called
the deskiop.

|cons are piciures that

on your computer.

You use the mouse pointer to

b Gl]tik the Start bumn o
open the Start menu.



Windows will begin the shut-down process. Windows may display |
a message telling you that it is shutting down. Then it may display the |
message “Tt is now safe to turn off your comp ™ When this ge |
appears, turn off the power to your system unit, monitor, and printer. i =
|
1

In some newer computers, the system unit will power down auto-
matically after Windows shuts down. If your computer provides this
feature, you need to tum off only your monitor and other devices.

Using the Keyboard

If you know how to type, then you can
casllr use a computer keyboard. The

all the alph El rPrhrrrnrrrﬂ :

Wt o s et 0 ot i T

Ers vt vl s coven Wihoves 5 Tt
1 sl by A 1 o

JHod Ol L

Iu:ys found on a typewriter, plus some

keys that perform special funcrions.

1. In Windows, the ENTER key performs

rwo primary functions. First, it lers

you create paragraph (“hard”) re-
turns in application programs suchas
word
processors. Second, when a dialog
box is open, pressing ENTER is like
clicking the ox button. This accepts
your input and closes the dialog box,
2. The SHIFT, CTRL (control), and ALT {al-
ternate) keys are called modifier keys.

== The keyboard Is covered in detalf
I Lesson 24, "Using the Keyboard
and Mouse.”

You use them in combinarion with other keys ro issue commands. In many
for I ing CTRL#+S {hold the cTRL key down while press-
mg the s key) saves the opcn document to disk. Used with all the alphanumeric

and function keys, the modifier keys let you issue hundreds of commands.

3. In Windows programs, the Esc (escape) key performs one universal function.

That s, you can use it

to cancel a command before it executes. When a dialog
box is open, pressing EsC is like clicking the cancel 2.
burton. This action closes the dialog box and ignores
any changes you made in the dialog box.

4. Depending on the program you are using, the funcrion
keys may serve a variety of purposes or none at all.
Function keys g lly provide sk to progr
features or commands. In many Windows programs,
for example, you can press ¥1 to launch the online help
system.

5. In any Windows application, a blinking bar—called
the cursor or the insertion point—shows you where the
next character will appear as you type. You can use the
cursor-movement keys to move the cursor to different

* Ifs |Fﬂ }lf!f]ﬂ r] . :nnﬂ%un-rlan

Prerequisites ki




positions. As their arrows indicate, these keys let you move the cursor up,
down, left, and right.

6. The DELETE key erases characters to the right of the cursor. The BACKSPACE key
crascs characters to the left of the cursor. In many applications, the HOME and
END keys let you move the cursor to the beginning or end of a line, or farther
when used with a modifier key. PAGE UP and PAGE DOWN let you scroll quickly
through a document, moving back or ahead one screen at a time,

5. | am what | am, | ——— Cursor {or insartion point)

25 The mouse is covered in greater
dafail in Lesson 24, “Using the
Keyboard and Mouse.

odv Prerequisites

Using the Mouse
The mouse makes your computer easy to use, In fact. Wn-
dows and Windows-based prog are mou

ing their f and ¢ Is are designed for use
with a mouse.

1. This book assumes that you are using a standard two-
button mouse. Usually, the mouse’s left button is the pni-
mary button. You click it to select commands and
perform other tasks. The right button opens special
“shortcut menus,” whose contents vary according to the
Program you are using.

2. You use the mouse to move a graphical pointer around
on the screen. This process is called poinring.

3. The pointer is controlled by the mouse’s motions across
your desktop’s surface. When you push the mouse for-
ward (away from you), the pointer moves up on the
sereen. When you pull the mouse backward (roward
you), the pointer moves down. When you move the
mouse to the left or right, or diagonally, the pointer
maoves 1o the left, right, or diagonally on the screen.

© ...the rolling mouse
ball spins the rolers.

€ The information from the
i rollers is sent to

the software,
i controls the pointer.



.

. To click an object, such as an icon, point to it on the screen, then quickly press

and release the left mouse burton one time. Generally, clicking an object selects
it, or tells Windows that you want to do something with the object.

To double-click an object, point to it on the screen, then quickly press and re-
lease the left mouse button twice., Generally, double-clicking an object selects
and activates the object, For example, when you double-click a program’s icon
on the desktop, the program launches so you can use it.

. To right-click an object, point to it on the screen, then quickly press and re-

lease the right mouse button one time. Generally, right-clicking an object
opens a shorteut menu that provides options for working with the objecr.

. You can use the mouse to move objects around on the screen. For example,

you can move an icon to a different location on the Windows desktop. This
procedure is often called drag-and-drop editing. To drag an object, point to it,
press and hold down the left mouse button, drag the object to the desired lo-
cation, then release the mouse button.

Prerequisites
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Effective Learning

Tools

This pedagogically rich book is de-
signed to make learning easy and
enjoyable. It will help you develop
the skills and critical thinking abil-
ities that will enable you to under-
stand computers and computer
technology, troubleshoot prob-
lems, and possibly lead you into an
1T career.

Each chapter incluctes .. .

# Learning objectives that set measurable goals for
{esson-by-lesson progress

» Tllustrations that give you a clear picture of the
technologies

35 More review materials at the end of each
chapter and lesson; Key terms quiz, multiple
choice questions, short answer review questions,
lab activities, discussion questions, research and
report assignments, and ethical issue discussions

Il the students engaged and
| test their understanding
| of the lesson topics.
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Productivity Tips, Computers In Your Career, and
other feature articles offer students a more in-depth
discussion of today’s technology and how it affects
their everyday lives,




Each chapter contains two
lessons—each lesson offers
end-of-chapter quizzes that
engage students in the topics
at hand.
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 Self-check quizzes in each lesson
“(two per chapter) help students
apply their knowledge as they work
through the lesson

Feature articles

» Norton Notebooks offer insightful
thoughts about emerging
technologies and computers in our
society.

» At Issue articles spotlight trends in
information technology and offer a
compelling look at how technology
is used to help people enhance their
lives.

| % Computers In Your Career offer

| ' students a “human face” into IT
professions by providing IT
interviews and ideas for where an IT
career might take today's students.

% Productivity Tips cover topics such
as adding RAM, printer maintenance,
and sharing Intemet connections.

This book is full of detailed IT
concepts and cumrent photographs
of the latest technologies.

Norton Online sidebars point
students to the new

Norton web site
accompanying this
textbook where
students can find
more information
on IT-specific
topics.

Important
Technology

Concepts

Information technology (IT) offers
many career paths leading to occu-
pations in such fields as PC repair
network administration, telecom-
munications, Web development,
graphic design, and desktop sup-
port. To become competent in any
IT field you need certain basic
computer skills. Peter Norton's In-
troduction to Computers, e, builds
2 foundation for success in the IT
field by introducing you to funda-
mental technology concepts and
giving you essential computer
skills,

Your IT career starts here!




Introduction to
Computers
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2 CHAPTER CONTENTS ::

B This chapter contains the following lessons:

Z Lesson 1Az

= Exploring Computers and Their Uses
% »»  The Computer Defined

Computers for Individual Users
Computers for Organizations
Computers in Society

LA I

Lesson 1Bz
Looking Inside the C ter Sy
»»  The Parts of a Computer System
| :» The Information Processing Cycle
»»  Essential Computer Hardware
»»  Software Brings the Machine to Life
> Computer Data
» Computer Users




Overview: Computers in Our World

Consider this sentence: “Computers are everywhere.” Does it sound
like an overstatement? A cliché? No matter how you perceive the im-
pact of compurters, the st is true. Ci s are everywhere. In
fact, you can find them in some preny unlikely places, including your
family car, your home appliances, and even your alarm clock!

In the past two decades, compurers have reshaped our lives at home,
wark, and school. The vast majority of businesses now use computer-
ized equipment in some way, and most companies are nerworked both
internally and externally. More than half of all homes in the United
States have at least one computer, and most of them are connected to
the Interner. Workers who once had hitle use for rechnology now inter-
act with compurers almost every minute of the workday.

This lesson examines the many types of computers that are in com-
mon use today, Although this class will focus on personal computers
(the ones that seem to sit on every desktop), you will first learn about
the wide varicty of computers that people use, and the reasons they
use them, As your knowledge of computers grows, you will understand
that all computers—regardless of their size or purpose—are basically
similar. That is, they all operate on the same fundamental principles, are
made from the same basic components, and need instructions to make
them run.

Exploring
Computers and
Their Uses

OBJECTIVES ::

¥

Urheberrechtlich

In basic terms, define the word
computer.

Discuss various ways computers
can be categorized.

Identify six types of computers
designed for individual use.
Identify four types of computers
used primarily by organizations,
Explain the importance of
computers in today's society,
Describe how computers are used
in various sectors of our society,




@ ' dNLINE

For mare infarmation on digital
compautars, anaiog com|
and the history of compuern
hittp:/iwww.mhhe.com/
petermarton.

simnet™

:: FIGURE 1A.1

Tha personal compuse
of a digital comyurter,

This early analog computer, created by
Vannewar Bush in the late 19208, was
calied 2 “defferential anahyzer.” it used
alectric motors, gears, and oiher maving
Pans 10 sohva euatons.

iI  FIGURE 1A.3

Although analog computers have lamely
baen toegotten, many of today's
compuler scientists grew up using slide
ruies—a simple kind of analog
computer
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The Computer Defined

In basic terms, a computer is an electronic device that processes data, converting
it into information that is uscful to people. Any computer—regardless of its
type—is controlled by programmed instructions, which give the machine a pur-
pose and tell it what to dm

The di d in this bool d which are everywhere around you—
are digital campums (see Figure 1A.1). As you will learn in Chapter 4, “Processing
Dara,” digital computers are so called because they work “by the numbers.” That
15, they break all types of information into tiny units, and use numbers to represent
those pieces of inf ion. Digital comg alsu work in very strict sequences of
steps, processing each unit of infe ion individ, ding to the highly or-
panized instructions they must follow.

A lesser-known type of computer is the analog computer, which works in a very

different way from digital computers. The

carliest computers were analog systems, and
roday’s digital systems owe a grear deal to
their analog ancestors. Analog and digital
computers differ in many respects, but the
most important distinction is the way they
represent data. Digital systems represent
data as having one distinct value or another,
with no other possibilities. Analog systems,
however, represent data as variable points
along a continuous spectrum of values.
This makes analog computers somewhat
more flexible than digital ones, but not nec-
cssarily more precise or reliable. Early analog
computers were  mechanical
devices, weighing several tons
and using motors and gears to
perform calculations (see Fig-
ure 1A.2). A more manageable
type of analog computer is the
old-fashioned slide rule (see
Figure 1A.3).

Computers can be catego-
rized in several ways. For ex-
ample, some computers are
designed for use by one per-
son, some arc meant to be
used by groups of peaple, and
some are not used by people ar
all. They also can be catego-
rized by their power, which
means the speed at which they
operate and the types of tasks
they can handle. Within a sin-
gle category, computers may be
subcategorized by price, the
types of hardware they con-
tain, the kinds of software they
can run, and so on.




Gomputers for Individual Users simnet™

Most computers are meant to be used by only one person at a

time, Such computers are often shared by several people (such

as those in your school's compurter lab), but only one user can

work with the machine at any given moment (see Figure 1A.4).
The six primary types of computers in this category are

»  Desktop computers

3 Waorkstations

» Notebook computers

5 Tablet computers

» Handheld compurers

¥ Smart phones

These systems are all examples of personal computers (P8l —

a term that refers to any computer system that is designed for use by a single per- FIGURE 1A.4 IH-
son. Personal computers are also called microcompurers, because they are among 1
the smallest computers created for people o Many kinds of computars can be shared

use. Note, however, that the term personal
comnter or 'C is most often used 1o describe
deskrop compurers, which you will learn abour
in the following section.

Although personal computers are used by
individuals, they also can be connected to-
gether to create networks (see Figure 1A.5). In
fact, nerworking has become one of the most
important jobs of personal compurers, and
even tiny handheld computers can now be con- 1
nected to networks. You will learn about com-
puter networks in Chaprer 7, *Networks.,”

byt

be umad by

Desktop Computers

The most common type of personal computer is the deskrop computer—a PC that
is designed to sit on (or under) a desk or table. These are the systems you sec all
around you, in schools, homes, and offices, and they are the main focus of this
book.

Today's desktop computers are far more powerful than those of just a few
years ago, and are used for an amazing array of tasks. Not only do these ma-
chines enable people to do their jobs with greater case and efficiency, but they can
be used to communicate, produce music, edit photographs and videos, play
sophisticated games, and much mare. l]s:d by everyone from preschoolers o
nuclear physicists, desktop comp are indispensable for learning, wark, and
play (see Figure 1A.6).

e @ familar fem in
<, and workplaces,

b
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FIGURE 1A.7

This desking PC fofiows 1w raditonal
design, with B mondor stackesd on top
of the system unit

FIGURE 1A.8

This desktop PC has a “fower” dasign,
with 2 System unit that sits upright
and can b= placed an either the desk
o e oo,

@‘ NOTEOR 1ne

-—— For more information on
wirkstations, visit
hitp:/ fevww.mbhe.com/
petemarton,

FIGURE 1A.9
Workstation compsers are favored by

anginpess and desigrers who need a
high-parommance system.

No rtgfllli. INE

T For more infarmation on

nodebook computers, visit
hitp:/fwww.mhhe com/
peternarton.

L] Chapter 1

2 ! As its name implies, a desktop com-
puter is a full-size computer that is too big
to be carried around. The main compo-
nent of a desktop PC is the system unit,
which is the case that houses the computer’s
critical parts, such as its processing and stor-
age devices. There are two common
designs for desktop computers. The
mare traditional desktop model fea-
tures a horizontally oriented system
3 unit, which usually liss flar on the top
~ of the user’s desk. Many users place
their monitor on top of the system unit
(see Figure 1A.7).
’ Vertically oriented tower models
[ABIEEN . have become the more popular style
|

p

:J ‘_.LfLr‘"I[lJIJ:III:_fI R \ of desktop system (see Figure
%_i"_& y : L' iy | 1A.8). This design allows the user
'_'______l“______ to place the system unit next to or
under the desk, if desired.
Workstations

A workstation is a specialized, single-user
computer that typically has more power
and features than a standard desktop PC
(see Figure 1A.9). These machines are pop-
ular among scientists, engineers, and
animartors who need a system with
greater-than-average speed and
the power to perform sophisticated
rasks, Workstations often have large,
high-resolution monitors and accelerated graphics—

w handling capabilities, making them suitable for advanced archi-

teciural or engi ing design, and video editing.

Notebook Computers
Naotebook computers, as their
name implies, approximate the
shape of an 8.5-by-11-inch
notebook and casily fit inside a
briefcase. Because people fre-
quently set these devices on
their lap, they are also called
laptop compurers., Notebook
computers can  operate  on
alternating current or special bat-
reries, These amazing devices gener-
ally weigh less than eight pounds, and
some even weigh less than three pounds! During use, the compurer’s lid is raised to
reveal a thin monitor and a keyboard. When not in use, the deviee folds up for easy
storage. Notebooks are fully functional microcomputers; the people who vse them
need the power of a full-size desktop computer wherever they go (see Figure
1A.10). Because of their portability, notebook PCs fall into a caregory of devices



called mobile computers—systems small
enough to be carried by their user.

Some book systems are designed to
be plugged into a docking station, which
may include a large monitor, a full-size
keyboard and mouse, or other devices (see
Figure 1A.11). Docking stations also pro-
vide additional ports that enable the note-
book computer to be connected o
different devices or a network in the same
manner as a desktop system.

Tablet PCs

The tablet PC is the newest development
in portable, full-featured computers (sce
Figure 1A.12). Tabler PCs offer all the
functionality of a notebook PC, but they
are lighter and can accept inpur from a
special pen—called a stylus or a digiral pen—thar is used to tap or write directly
on the screen. Many tablet PCs also have a built-in microphone and special soft-
ware thar accepts input from the user’s voice. A few models even have a fold-our
keyboard, so they can be transformed into a standard

notchook PC. Tablet PCs run specialized versions of
standard programs and can be connected to a net-
work. Some models also can be connected 1o a
keyboard and a full-size monitor.

Handheld PCs

Handheld personal computers are com-
puting devices small enough to fit in your
hand (see Figure 1A.13). A popular rype
of handheld computer is the personal
digital assistant (PDAL A PDA is no
larger than a small appointment book
and is normally used for special applica-

FIGURE 1A.10

Notehook computers have the powsr and
teatures of desktop PCs but ane bght and
portable,

NDIt&WLINE

| mn

For more information on —

tablat PCs, visit
hitp:/feeww.mhhe.com/
peternorton.

FIGURE 1A.11

A docking station can maka a notebock

cormputer feal ke 3 deskiop system, by

adding a full-size monitor, keyboard, and
other features.

am @

For more informalion on —

handhedd PCs, vist

tions, such as taking notes, displaying relephone numbers and . and
keeping track of dates or agendas. Many PDAs can be connected to larger com-
puters to exchange data. Most PDAs come with a pen that lets the user write on
the screen. Some handheld computers feature tiny built-in keyhoards or micro-
phones that allow voice input.

Many PDAs let the user access the Internet through a wireless connection, and
several models offer features
such as cellular telephones,
cameras, music players, and
global positioning systems,

Smart Phones

Some cellular phones double
as miniature PCs (see Figure
1A.14), Because these phones
offer advanced features not
typically found in cellular
phones, they are sometimes

tp:

potermorton,

For more

i@

srmart phones, visit
hittp/ ferww.mhhe.com/
peternorton.

FIGURE 1A.12

Tabéat PCs are gaining in poputarity
amang prolessionals who nied 1o take
lots of notes and deal with hand-drawn
documents, such as architects.
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called smart phones, These features can include
Web and e-mail access, special software such as
personal organizers, or special hardware
such as digital cameras or music players.
Some models even break in half to reveal a
miniature keyboard.

Computers for Organizations

Some computers handle the needs of many
; users at the same nme. These powerful systems
’ are most often used by organizations, such as
businesses or schools, and are commonly found

at the heart of the organization’s network.

Generally, each user interacts with the computer through his or her own de-
vice, freeing people from having to wait their mata single keyboard and mon-
itor (see Figure 1A.15). The iarg:st org puters support th

| of individual users at the same time, from rjmunmls of miles away. While some
ONLINE of these large-scale systems are devored ro a special purpose, enabling users to
perform only a few specific tasks, many organizational computers are general-

bor 'm';.. Infar purpose systems that support a wide variety of tasks.
DEfwErk eV, vis

Rt/ vewi bl con Network Servers

peternarton

Today, most organizations’ networks are based on personal computers. Individ-
ual users have their own desk which are d ro one or more
centralized computers, called nerwork servers. A network server is usually a
powerful personal computer with special software and equipment
that enable it to function as the primary computer in the net-
Wﬂrky
PC-based nerworks and servers offer companies a great deal
of ﬁcx:hll . For cx:mpl:, large organizations may have dozens
or hundreds of individual servers ki her at the hearr of
their network (see Figure 1A.16). When set up in such groups—
sometimes called clisters or server farms—nerwork servers may
not even resemble standard PCs. For example, they may be

mounted in large racks or reduced to small units called “blades,™
which can be slid in and out of a case. In these large networks, differ-
ent groups of servers may have different pur-
poses, such as supporting a certain set of
users, handling printing tasks, enabling Inter-
net communications, and so on.

A PC-based server gives users flexibility to
do different kinds of tasks {see Figure 1A.17).
This is because PCs are general-purpose
machines, designed to be used in many ways.
For example, some users may rely on the
server for e-mail access, some may use it to
perform accounting tasks, and others may use
it to perform word-processing or darabase-
management jobs. The server can support
these processes, and many others, while
storing information and programs for many

people to use.

FIGURE 1A.14

Nenw
Cammuink

affering

FIGURE 1A.15

8 Chapter 1



Depending on how the is set X
up, users may be able to access the server
in multiple ways. Of course, most users
have a standard deskrop PC on their desk
that is permanently connected to the net-
work. Mobile users, however, may be able
to a . 1. Pc ora h dheld
device to the network by wircless means.
When they are away from the office, users
may be able to use the Interner as a means
of connecting to the company’s network
servers (see Figure 1A.18).

Mainframe Computers

Maimnframe computers are used in large

izations such as 1 compa-
nies and banks, where many people fre-
quently need to use the same data. In a
rraditional mainframe environment, each
user accesses the mainframe's resources
through a device called a terminal (see
Figure 1A.19). There are two kinds of ter-
minals. A dimb terminal does not process
or store data; it is simply an input/output
(I/O) device thar functions as a window
into a computer located somewhere else.
An intelligent terminal can perform some
processing operations, but it usually does
not have any storage. In some mainframe
environments, however, workers can use a
standard personal computer to access the

mainframe.
Mainf are large, powerful sys-
tems (sec Figure 1A.20). The largest main-
frames can handle the pr ing needs of th ds of users at any given

moment. But what these systems offer in power, they lack in flexibility. Most
mainframe systems arc designed to handle only a specific set of tasks. In your
state’s Department of Mortor Vehicles, for example, a mainframe system is prob-
ably d d to storing inf ion about drivers, vehicles, and driver's licenses,
but little or nothing else. By limiting the number of tasks the system must per-
form, administrators preserve
as much power as possible for
required operations,

You may have interacted
with a mainframe system with-
out even knowing it. For exam-
ple, if you have ever visited an
airline’s Web site to reserve a
seat on a flight, you probably
conducted a transaction with a
mainframe computer.

FIGURE 1A.16

VEE.

rainir: , il
hittpe/iwww.mhhe.com/
petemnorton.

FIGURE 1A.17

natworks can use

FIGURE 1A.18

BCCess e
0n’s Nitwark no matter

2ig 1hey go
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FIGURE 1A.19
Hungreds, even thousands, of mainframe

users may usa torminals to work with the
certral computsr,

FIGURE 1A.20

Mainlrame computers are often housed
along in special rooms, away from their
Lsers.

Minicomputers

For more information on
manicompeiiers, visit
hittp! fwww.mhbe.com/
peternarton,

SELF-CHECK ::

Circle the correct answer for each question.

1. Any computer is controlied by
a. hardware b. information c. instructions

2. Which of these is a powerful type of personal compuier, favored by professionals
such as engineers?
a. workstation b. notebook ¢. mainframe

3. Which type of computer will you mast likety encounter at the Department of Motor
Vehicles?

b. mainframe

a. smart phong C. Supercompuler

10 Chapter 1

First released in the 1960s, mimicomputers got their name because of their small
size compared to other computers of the day. The capabilities of a minicompurer
are somewhere berween those of mainframes and personal computers. For this
reason, minicomputers are often called midrange computers.

Like mainframes, minicomputers can
handle much more inpur and outpur
than personal computers can. Although
some “minis™ are designed for a single
user, the most powerful minicompurers
can serve the input and outpur needs of
hundreds of users at a time, Users can
access a central minicompurter through a
rerminal or a standard P'C.

Supercomputers

Supercomputers are the most pnwcrful
computers made, and physically they
are some of the largest (see Figure
14.21). These systems can process huge



amounts of data, and the fastest super-
computers can perform more than one
trillion caleulations per second. Some
can house it
of processors. Supercomputers are
ideal for handling large and highly
complex problems that require ex-
treme calculating power. For example,
supercomputers have long been used in
the mapping of the human genome,
forecasting  weather, and modeling
complex processes like nuclear fission.

Computers in Society

How important are computers to our society? People often talk in fantastic terms
about computers and their impact on our lives, You probably have heard or read
such as “computers have changed our world" or “computers have
ch:.ng:d the way we do everything™ many times. Such statements may strike you
as exaggerations, and sometimes they are. But if you stop and really think about
the effect computers have had on our daily lives, you still may be astonished.
One way to gauge the impact of computers is to consider the impact of other
inventions, Can you imagine, for instance, the many ways in which American life
changed after the introduction of the automobile (see Figure 1A.22) Consider a
few examples:

» Because of the car, people were able to travel farther and cheaper than ever
before, and this ereated huge opportunities for businesses to meet the needs
of the traveling public.

# Because vehicles could be produced, the narure of ing and
industry changed and throngs of people began working on assembly lines.

» Because of road development, suburbs became a feasible way for people to

live close to a city without actually living in one.

Because of car travel, motels, restaurants, and shopping centers sprang up in

places where there had previously been nothing,

£

¥

-1

FIGURE 1A.21 HH

Supescompulers are mast commin in
ursiversity and research sotings, but a
lew powernment agences and very larpe
businesses use tham as well

ONLINE
For more information on
superoompulers. visit
hittpe/ fwww.mhhe.com/
petemorion.

FIGURE 1A.22 i::

At the baginneng of the 20th confury, faw
couldd erwision how the automolie wouid
change tha world. Today, the same hoids
true for computers and other forms of
technaioay,
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Productivity Tip

Choosingihe Right Tool for the Job

Buying a computer is a lot like buying a car because there
are 5o many models and options from which to choose! Be-
fore deciding which model is best for you, identify the type
of work for which you want to use the computer.
Depending on your job, you may need to use a computer
on a limited basis. A handheld system s great if you want to

»» Manage Your Schedule on a Daily or Hourly Basis.

Handheld computers are popular for their calendar and

schedule-management capabilities, which enable you to

set appointments, track projects, and record special

events.

Manage a List of Contacts. If you nead to stay in touch

with many people and travel frequently, personal digital

assistants provide contact-management features,

s Make Notes on the Fly. Some PDAs feature small key-
boards, which are handy for tapping out quick notes.
Others feature pens, which enable the user to “write” di-

1

» Send Faxes and E-Mail. Most popular handheld PCs have
fax and e-mail capabilities and a port that lets them ex-
change data with a PC.

TF your job requires you to travel, but you still need a full-
featured computer, you may consider using a laptop or
notebook computer. This option is the best choice if you
want to

» (arry Your Data with You. If you need to make presen-
tations on the road or keep up with daily work while
traveling, portable PCs are ideal. Laptop systems offer as
much RAM and storage capacity as desktop models. Many
portables have built-in CD-ROM or DVD drives; others ac-
cept plug-in CD-ROM, DVD, and hard drives, which can
greatly increase their capacity.

Be Able to Work Anywhere. Portable PCs run on either
rechargeable batteries or d current,

» G i and Share Data from Any Location. Most

rectly on the display screen. Many newer handheld sys-
tems also provide a built-in microphone, so you can
recard notes digitaily.

portable computers have built-in modems or slots for
plugging in a modem.

Think of other geear invertions and discoveries, such as electricity, the relephone,
or the airplane. Each, in its own way, broughr significant changes to the world,

and to the
fer its cres

ays people fived and spent their ime. Today, still relatively soon al-
n, the computer is only beginning to make its mark on society.

Why Are Computers So Important?

People can list countless reasons for the importance of computers (see Figure

1A.23). For someone with a di

sability, for example, a computer may offer free-

dom to communicate, learn, or work withour leaving home. For a sales profes-
sional, a PC may mean the ability 1o communicate whenever necessary, to track
leads, and to manage an ever-changing schedule. For a researcher, a computer
may be the workhorse that does painstaking and time-consaming calculations.

But if you took all the benefirs that people derive from computers, mixed them
together, and distilled them down into a single element, what would you have?
The answer 18 simple: tnformation.

Computers are important because information is so essential to our lives, And

informarion is

more than the stuff you see and hear on welevision, Facts in a text-

book or an encyclopedia are informarion, but only one kind, Mathematical for-
mulas and their results are information, too, as are the plans for a building or the
recipe for a cake. Pictures, songs, addresses, games, menus, shopping lists, re-
sumes—the list goes on and on. All these things and many others can be thought of
as mformaton, and they can all be stored and processed by computers. (Actually,

Chapter 1



If you work in one place and need to perform various tasks,
a desktop computer is the best choice. Choose a desktop
computer if you want to

» Work with Graphics-I ive or
Applications. Complex graphics and page lawut pro-
grams require a great deal of system resources, and a
desktop system’s large monitor reduces eye fatigue.
»» Design or Use Multimedia Pmdm:h Even though many
rtable have imedia features, you can
get the most for your money with a desktop system.
Large screens make multimedia programs easier to see,
and stereo-style speakers optimize sound quality.
Set Up Complex Hardware Configurations. A desktop
computer can support multiple peripherals—including
printers, sound and video sources, and various external
devices—at the same time. If you want to swap compo-
nents, or perform other configuration tasks, a desktop
system will provide many options.

¥

you 1o work almost anywhere, |

:5 Fortable computers

computers store these things as data, not as information, but you'll learn the dif-
ference between the two later in this book.) So, when you consider the importance
of computers in our society, think instead abour the importance of information, As
tools for working with information, and for creating new information, computers
may be one of humanity’s most important creations,

Introducing Computer Systems 13
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Home
N QIE?EL In many American homes, the family compurer is nearly as imp as the refrig-
. INE erator or the washing machine. People cannot imagine living without it. In fact, a
| For morp information on growing number of familics have multiple PCs in their homes; in most cases, at
competers in the home, visi least one of those computers has an Internet connection, Why do home users need

hitp:/fwrww.mhhe.com/ their compurcrs?

peternorton. » Communications. Electronic mail (e-mail) continues to be the most popular
use for home computers, because it allows family members to communicare
with one another, and to stay in contact with friends and coworkers (see Fig-
ure 1A.24).

% Business Work Done at Home. Thanks to computers and Internet connee-
tions, more people are working from home than ever before. It is possible for
many users to connect to their employer’s nerwork from home and do work
that could not be done during regular business hours. Computers also are
making it casier for people to start their own home-based businesses.

% Schoolwork. Today's students are i ingly reliant on comp and not
just as a replacement for typewriters. The Internet is replacing printed books
as a reference tool (see Figure 1A.25), and easy-to-use software makes it
possible for even young users to create polished documents.

» Entertainment, If you have ever played a computer game, you know how en-
joyable they can be. For this reason, the computer has replaced the television
as the entertainment medium of choice for many people. As computer, aud:o.
video, and broadeast technol , the ¢ will 3
an essential component of any home Sttt center

% Finanees.*Computers and personal finance software can make balancing
your checkbook an enjoyable experience. Well, almost. Ar any rate, they cer-
rainly make it easier, and home users rely on their PCs for bill paying, shop-
ping, investing, and other financial chores (see Figure 1A.26).
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FIGURE 1A.258
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Education

More and more schoaols are adding computer mhnnfngy to their curricula, not
only teaching pure computer s'kllls, but mcorpnr:m.ng those skills into other
classes. Students may be required to use a d 1g program, for ple, to draw
a plan of the Alamo for a history class, or use s-pre:ldshet: software o analyze
vorter tumnouts during the last century’s presidential elections.

Educators see computer technology as an essential learning requirement for all
students, starting as early as preschool. Even now, basic compurting skills such as
keyboarding are being taught in elementary school classes (sec Figure 1A.27). In
the near future, high school graduates will enter college not only with a general
diploma, bur with a certification thar proves their skills in some area of comput-
ing, such as networking or programming.

Small Business

Many of mdays successful smnll compames simply could not exist without com-
puter tec Each year, hundreds of th Is of individuals launch busi-
nesses based from their homes or in small-office locations. They rely on inexpensive

s and sof not only to perform basic work functions, but to manage
andg grow their companies.

Introducing Computer Systems 15
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These tools enable business owners to

handle rasks—such as daily accounting
chores, inventory management, marketing,
payroll, and many others—that once re-
quired the hiring of outside specialists (see
Figure 1A.28). As a result, small businesses
become more self-sufficient and reduce their
operating expenses.

Industry
Today, enterprises use different kinds of
T in many ¢ inations. A corpo-

ratc headquarters may have a standard
PC-based network, for example, but its
production facilities may use computer-
[ lled robotics to ture products.

Here are just a few ways compuh:rs are
applied to industry:

Design. Ntarlv .my company that designs and makes praducls can use a

comp aided design or ¢ aided turing system in their
crearion (see Figure 1A.29).
Shipg reight companies need comp to manage the thousands of

ships, phm:s trains, and trucks that are moving goods at any given moment.
In addition to tracking vehicle locations and contents, compurers can manage
raaintenance, driver schedules, invoices and billing, and many other activities.
Process Control. Modern assembly lines can be massive, complex systems,
and a breakdown at one point can cause chaos throughout a company. So-
phisticated process-control systems can oversee output, check the speed at
which a machine runs, manage conveyance systems, and look at parts inven-
tories, with very little human interaction.

T
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e

. o Qo Boen s FEIEE 30




Government

Not only are governments big consumers of technology, but
they help to develop it as well. As you will learn in Chapter 8,
“Presenting the Internet,” the U.S. government played a key
role in developing the Internet. Similarly, NASA has been in-
volved in the development of computer technologies of all
sorts. Today, computers play a crucial part in nearly every
government agency:

¥

Population. The U.S. Census Bureau was one of the first
izations 1o use p hnolog iting me-
chanical computers known as “difference engines™ to
assist in rallying the American population in the early
20th century.
» Taxes. Can you imagine trying to calculate Amenicans’ tax
bills without the help of computers? Neither could the Internal Revenue
Service. In fact, the IRS now encourages taxpavers to file their tax returns
online, via the Internet.

»  Military. Some of the world's most sophisticated computer technology has

been developed primarily for use by the military. In fact, some of the carliest
digital compurers were created for such purposes as calculating the trajectory
of missiles. Today, from payroll management ro weapons control, the armed
forces use the widest array of computer hardware and software imaginable.

» Police. When it comes to stocking their crime-fighting arsenals, many police
forces consider computers to be just as important as guns and ammunition
(see Figure 1A.30). Today's police cruisers are equipped with laptop com-
puters and wireless Internet connections that enable officers to search for

;i 3 iy " 1 hitp:/'www.mhhe.com/

information on criminals, crime scenes, procedures, and other kinds of a

information, peternorton
FIGURE 1A.30 H
Ports oW Bmong

police ofic ons af choice.
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Norton Notebook

The Merging of Media and NMeaning

I imagine that you have been aware of personal computers
for some time. Even if you or your family has never owned a
PC—and even if this course is your first opportunity to use
one—you're probably at least peripherally aware of the
prominent place we've given to PCs in our lives. As a matter
of fact, it's only been over the course of our lives, yours and
mine, that P(s have eamed their place on desks in homes
and places of business, if eamed is the right word, Personal
computers’ slow start has accelerated to a staggering pace
as we humans have done what we always do: Take a new
tool and exploit its every possible use.

For many of us, the 30-year evolution of uses for the PC
has been no less revolutionary than was the introduction of
electricity to the home a century ago. What began as a sim-
ple, if seemingly miraculous, light to read by has become
the center of most everything we do at home. Why, even
many fireplaces—yesterday’s reading light—ignite today by
electric power. Personal computers started [ife similarly, as
humble things, miraculous for their multipurpose ability to
work with words and numbers, yet able to display virtually
nathing but text in response to typed commands, barely
able to print anything usefully, and closed—unable to com-
municate “outside of the bax,” as it were.

A huge industry developed to support personal computers
and expand their potential use as a tool. And for roughly the

Health Care

first five years of the PCs ads-&

tence, the greatest innovations came from within the world
of computing—people researching specifically to improve
video performance, to reduce the cost of increasingly massive
data storage, to connect computers together over world-
shrinking distances. The creativity of these folks was stag-
gering. When faced with the question, “T can talk around the
world on the telephone; why can't my computer?” for exam-
ple, they literally gave the computer a voice, That's what a
modem does: it tums a computer’s digital signals into audi-
ble sound that the plain old telephone system can handle. If
you like, you can think of this as being somewhat analogous
to the early years of electricity when pioneers such as
Thomas Edison and George Westinghouse worked tirelessly to
improve the potential of their original innovation and make
an arguably honest buck. Other industries—automotive, elec-
tronics, and entertainment, to name a prominent few—
adepted the technology developed for and made
econpmically feasible by computing's growing popularity.
Gradually, this relationship became more symbiotic, and
the PC started to henefit from technology originally devel-
oped for other purposes. Consider the compact disc. Intro-
duced in 1980, by 1983 it was just beginning to gain a
foothold in the music world. Six years later, CD-ROMs
appeared on personal computers and ushered in a second

ONLINE

For more information on
compriters by haatih care, visil
hittpz/ fwwrwe.mbihe.com/
peternorton

Pay a visit to your f:lrml) dnctnr or the local hospiral, and you'll find yourself sur-

d by comp of all kinds. Computers, in fact, arc making
health care more efficient and accurate while helping providers bring down costs.
Many different health care procedures now involve computers, from ultrasound
and magnetic resonance imaging, to laser eye surgery and fetal monitoring (see
Figure 1A 31},

Surgeons now can use robortic surgical devices to perform delicate operations,

and even to conduet surgeries ly. New virtual-reality | are be-
ing used to train new surgeons in cutting-edge technigues, without cutting an ac-
tual parient,
But not all medical computers are so Ingh tech. Clinics and hospitals use stan-
dard ¢ o schedul in patient records, and perform
blllmgs Many transactions | physlct:ms, < and phar-
macies are conducted by computers, saving health care workers time to devote o
more important tasks.

1zed equip




generation of PC possibilities. PCs by then had evolved so-
phisticated graphical user interfaces and detailed displays.
Combining the CD's digital sound with these visual tech-
nologies went a long way toward making computer experi-
ences interacth hing that p ly only people
and unpopular toys had been. The PC world increasingly be-
came a place where many other worlds met, particularly the
varied worlds of i ion and i inter-
active, multimedia world.

This is today’s world. It's a world in which we expect our
computers to toot, whistle, plunk, and boom; to speak to us
and to listen when we dictate; to remember what we forget
and to distract us so we will forget. Having spent much of
the late 19905 forgetting that a technology company must
actually produce something useful in order to realize a

profit, the computing world turned back to substance with
a renewed focus on the PC as the center of media. As I write
this, a new generation of media P(s is appearing on the
market. These systems can blend virtually every media tech-
nology in existence into a seamless, single experience. The
traditional capabilities of PCs, CD and DVD players, DVD
recorders, televisions, VCRs, sound music systems
can all be provided by one device—or two, if you add the
possibilities of printing and film. What's really new about
these systems {s their power—practical video editing has
been the private world of a wealthy few until the latest ad-
vances in processor, memory, and massive storage all came
together in affordable systems that put these capabilities
into homes and small offices.

This means that you can produce your own DVD movies
with just a consumer video camera and a media PC (fast-
talking agents are now entirely optional). In a band? Record
and distribute albums of your music directly or through a
Web site that software almast automatically designs for you.
Paint? Create your own online gallery. Write? Self-publish on
demand while promoting your creations through an existing
online bookseller. Walt Disney said, “If you can dream it, you
can do it.” Technology has helped prove him right. Today the
“you” who can “do it” means more people from more cultures
and backgrounds than ever before.

FIGURE 1A.31

Computers make many health care
procedures more accurate and marg
comiortable for pabients.
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A computer is an electronic device that processes data, converting it into informa-
tion that is useful to people.

There are two basic types of computers: analog and digital. The computers com-
monly used today are all digital computers.

Computers can be categorized by the number of people who can use them simulta-
neously, by their power, or by other criteria.

Computers designed for use by a single person include desktop computers, work-
stations, notebook computers, tablet computers, handheld computers, and smart
phones.

The terms personal computer (PC) and microcomputer can be used when referring
to any computer meant for use by a single person.

The desktop computer is the most common type of personal computer. This com-
puter is designed to sit on top of a desk or table, and comes in two basic styles,
A workstation is a specialized, single-user computer that typically has more power
and features than a standard desktop PC,

Notebook computers are full-featured PCs that can easily be carried around.

A tablet PC is another type of portable PC, but it can accept handwritten input
when the user touches the screen with a special pen.

Handheld personal computars are computing devices that fit in your hand; the per-
sanal digital assistant (FDA) is an example of a handheld computer,

Smart phones are digital cellular phones that have features found in personal com-
puters, such as Web browsers, e-mail capability, and more.

» Some types of computers—such as network servers, mainframes, minicomputers,

and supercomp are ¢ by used by organizations and suppert the com-
puting needs of many users.

A network server is a powerful personal computer that is used as the central com-
puter in an organization’s network.

Mainframes are powerful, special-purpose computers that can support the needs of
hundreds or thousands of users.

Minfcomputers support dozens or hundreds of users at one time,

Supercomputers are the largest and most powerful computers made.

Many families have at least one computer and an Internet connection in their
home and use their PC for tasks such as ¢ ation, work, schoolwork, and per-
sonal finances,

Computer technology is playing an ever-growing role in schools, where students are
being taught computer skills at younger ages and asked to incorporate computers
into their daily work assignments.

Computers enable small businesses to operate more efficiently by allowing workers
to do a wider variety of tasks,

In industries of all kinds, computers play vital roles in everything from personnel
management, to product design and manufacturing, to shipping.

Governments not anly use a great deal of computer technology, but also contribute
to its development.

Computers are involved in nearly every aspect of the health care field, from man-
aging schedules and handling billing, to making patient diagnoses and performing
complex surgery.




Key Terms ::

computer, 4 microcomputer, 5 smart phone, 8
desktop computer, 5 midrange computer, 10 stylus, 7

digital pen, 7 minicomputer, 10 supercomputer, 10
docking station, 7 mobile computer, 7 system unit, 6
handheld personal computer, 7 network server, 8 tablet PC, 7
input/output (I/0) device, 9 notebook computer, & terminal, 9

laptop computer, & personal computer (FC), 5 workstation, 6
mainframe, 9 personal digital assistant (PDA), 7

Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1. The_____ isthe case that holds the computer’s critical components,
2, Am) s a specialized, single-user computer that typically has more power than a standard PC.
3. Whennotinuse, a(n) — computer folds up for easy storage.
4. Atablet PCletsyouusea(n) — totap or write directly on the screen.
5. A popular type of handheld computer is the
6. Aln) is usually a p ful p | computer that functions as the primary computer in a
network.
7. In a traditional mainf i each user accesses the mainframe through a device called a(n)
8. Aterminal is anexample ofafn) — device.
9. The capabilities of a(n) are b inf and p comp
10. are the most powerful computers made.

Introducing Computer Systems
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. Review

Multiple Choice ::

Circle the word or phrase that best completes each statement.

1. A computer converts data into this.

a. information b. charts c. software d. input/output
2. The earliest computers were ____________ systems.
a. digital b. paper ¢. analog d. slide rule
3. Most computers are meant to be used by onlyone ____________ at a time.
a. company b. program €. organization d. person
4. Personal computers are also called
8. minic b. microcomp €. maxicomp d. supercomputers
5. Many scientists, engineers, and animators use specialized comp called
a. personal digital b. minicomputers c. workstations d. networks
assistants
6. Notebook PCs fall into a category of devices called .
a. mobile computers b. small ¢ . handheld ¢ d.
7. Some notebook systems can be plugged into one of these devices, which give the computer additional features.
a. port station b. network station €. workstation d. docking station
8. Some tablet PCs can be connected to a keyboard and a full-size .
a. computer b. monitor c. PDA d. workstation
9. Network servers are sometimes set up in groups that may becalled _____________ or server farms.
a. units b. workgroups €. clusters d. racks
10. Afn) — terminal can perform some processing operations.
a. system b. input/output €. computing d. intelligent
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Review Questions ::

In your own words, briefly answer the following questions.

@ W s W N =

. What is a computer?

. Explain a few of the different ways in which computers can be categorized.
. List six types of computers that are designed for use by a single person.

. Describe the two common designs for desktop computers,

. How much do notebook computers typically weigh?

A Review

. List four types of comy that are designed for use by izations, and are

at the same time.

. Why are mainframe systems usually limited in the number of tasks they perform?
. What is the most popular use for home computers?

. How are computer technologies used by the military?

10.

How are computer technologies being used to train surgeons?

Lesson Labs ::

Complete the following exercises as directed by your instructor,
1. During the course of a normal day, keep a list of your encounters with computers of various kinds. Your List should

ly used by multiple people

show the place and time of the encounter, the type of interaction you had with the technology, and the results of
that interaction, (Remember, computers can take many sizes and forms, <o be alert to more than just P(s.) Share
your list with the class.

. Pay a visit to any business or government office in your town, and observe the people working there. Are they using
computers’ Simply by watching, can you tell what kinds of computers they are using and what types of work they are

? In a single h, list your findings and explain the reasoning behind them. Be prepared to share

yuur ﬁndmgs with the class.

Introducing Computer Systems
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Overview: Dissecting the Ultimate Machine

LOO ki n g I n S i d e Musr people believe thar compurers must be extremely complicared de-

vices, because the form such ks. To , thi
th e CO m D ute r True. As yu:s:\dll lral::llaner I:“lhuibom:imslhcm:lmcr?:unlszrzi a c:ul:
purer’s operation, the more plex the system b
Syste m But like any machine, a computer is a collection of parts, which are

categorized according to the kinds of work they do. Although there are
many, many variations on the parts themselves, there are only a few ma-
jor categories. If you learn about those families of computer compo-
nents and their basic functions, you will have mastered some of the
most i concepts in puting. As you will see, the concepts
are sunplc and easy to understand.

This lesson gives you a glimpse inside a standard desktop computer
and introduces you to its most important parts. You will learn how
these components work together and allow you to interact with the sys-
tem. You also will discover the importance of software, without which
OBJECTIVES :: a computer could do nothmg Fulaﬂy. you w:ll see that the user is (in
most cases, at least) an | part of a [ system.

P P

List the four parts of a complete |
computer system.

Name the four phases of the
infarmation processing cycle.
Identify four categories of
computer hardware.

List four units of measure for
computer memary and storage,
Name the two most comman
input and output devices.
Name and differentiate the two
main categories of storage
devices.

Name and differentiate the two
main categories of computer
software.

Explain the difference between
data, information, and programs.
Describe the role of the user,
when working with a personal
computer.




The Parts of a Computer System

As you saw in I..cssan 1A, EOHpUIEFS B in many v:m:ucs, from the tiny com-
puters built into househ pliances, to the I that
have helped scientists map the human genome, But no matter how big it is or how
it is used, every computer is part of a system. A complete computer system con-
sists of four parts (see Figure 1B.1):

% Hardware

> Software

» Data

» User

Hardware

The mechanical devices that make up the computer are called hardware, Hard-
ware is any part of the computer you can touch (see Figure 1B.2). A computer’s
hardware consists of interconnected electronic devices that you can use to control
the computer’s operation, input, and output. (The generic term device refers to
any piece of hardware.)

Software

Software is a set of instructions that makes the computer perform tasks. In other
words, software tells the computer what to do. (The term program refers to any
piece of software.) Some programs exist primarily for the computer’s use to help
it perform tasks and manage its own resources. Other rypes of programs exist for
the user, enabling him or her to perform rasks such as creating documents. Thou-

sands of diff software prog are available for use on 1 comp

(see Figure 1B.3).

Data

Data consist of individual facts or pieces of inf ion thar by th Ives may

not make much sense to a person. A compurter’s primary job is to process these
tiny picces of data in various ways, converting them into useful information. For

FIGURE 1B.1

A complate compuler systam.

FIGURE 1B.2 HH

Whather it's a keyboard, a printer, of &
PDA, If you can fouch It it is hardware,
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FIGURE 1B.3

A visit 0 any software stora reveals a
dizzylng variety of products.

@ Y ONLINE

For mora information on the
infarmation processing cycla, visit
Ittp=/iwww.mhhe.com/
peternorton.

FIGURE 1B.4

Comwerting pleces of data into usshul
I Information & @ key task of computers.
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example, if you saw the average highway mileages of six
different cars, all the different picces of data might not
mean much to you. However, if someone created a chart
from the data that visually compared and ranked the ve-
hicles’ mileages, you could probably make sense of itata
glance (see Figure 1B.4}. This is one example of data be-
ing processed into uscful information.

Users

People are the computer operators, also known as users.
It can be argued that some computer systems are com-
plete withour a person’s involvement; however, no com-
puter is torally Even if a computer can do its
job without a person sitting in front of it, people still design, build, program, and
repair computer systems. This lack of autonomy is especially true of personal
computer systems, which are the focus of this book and are designed specifically

for use by people.

The Information Processing Cycle

Using all its parts together, a computer converts data into information by per-
forrmng various actions on the data. For example, a computer might perform a

al ion on two bers, then du.pl:ly the result. Or the computer
might p:rform a logical operation such as comparing two numbers, then display
that result. These operations are part of a process called the information process-
ing cycle, which is a set of steps the computer follows to receive data, process the
data according to instructions from a program, display the resulting information
to the user, and store the results (see Figure 1B.5).
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The information processing cycle has four parts, and each part involves one or
more specific components of the computer:

»

»

Input. During this part of the cycle, the computer accepts data from some
source, such as the user or a program, for processing.

Processing. During this part of the cycle, the computer’s processing compo-
nents perform actions on the data, based on instructions from the user or a
program.,

Output. Here, the computer may be required to display the results of its pro-
cessing. For example, the results may appear as text, numbers, or a graphic
on the computer’s screen or as sounds from its speaker. The computer also
can send output 1o a printer or transfer the outpurt o another computer
through a network or the Internet. Qutput is an optional step in the informa-
tion processing cycle but may be ordered by the user or program.

Storage. In this step, the computer permanently stores the results of its pro-
cessing on a disk, tape, or some other kind of storage medium. As with out-
put, storage is optional and may not always be required by the user or
program.

‘Essential Computer Hardware

A computer’s hardware devices fall into one of four categorics (see Figure 1B.6):

1. Processor
2. Memory
3. Input and output

4.

Storage

While any type of computer system contains these four types of hardware, this
book focuses on them as they relate to the personal computer, or PC.

FIG!.I_IIIB_.E _:

The infprmation processing cyde.
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FIGURE 1B.6

Types of hardware devices
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Processing Devices

The procedure thar transforms raw dara inro useful informarion is called process-
g, To perform this transformation, the computer uses two components: the
processor and memory.

The processor is like the brain of the computer; it organizes and carries out in-
structions that come from either the user or the software. In a personal computer,

the processor usually consists of one or more special-

ized chips, called microprocessors, which are slivers of

silicon or other material etched with many tiny elec-

rromic circuirs. To process data or complete an instruc-

tion from a user or a program, the computer passes
Motherboard clectricity through the circuits,

As shown in Figure IB.7, the microprocessor is
plugged into the computer’s motherboard. The mother-
board is a rigid rectangular card containing the cir-
cuitry thar connecrs the processor 1o the other
hardware. The motherboard is an example of a circuit
The microprocessor 4140, In most personal computers, many internal de-
isinsidethiscase. e such as video cards, sound cards, disk con-

trollers, and other devices—are housed on their own
smaller circuit boards, which attach to the mother-
board. In many newer computers, these devices are
built directly into the motherboard. Some newer mi-
croprocessors are large and complex enough to require
their own dedicated circuit boards, which plug into a special slot in the mother-
board. You can think of the motherboard as the master circuit board in a com-

Circuit board

puter.
A personal computer’s processor is usually a single chip or a ser of chlpﬁ con-
tained on a circuit board. In some powerful comp , the of

many chips and the circuit boards on which thcy are mounted. In ci-
ther case, the term central processing unit (CPU) refers
to a computer’s processor (see Figure 1B.8), Peo-
ple often refer to computer systems by the
type of CPU they contain. A “Pentium 47
system, for example, uses a Pentium 4 micro-
processor as its CP'UL




gram instructions, either temporarily or permanently. Memory is a critical pro-

Memory Devices
In a computer, memory is one or more sets of chips that store data andfor pro- NDI_%)E].-' NE T @

cessing P in any p Personal comp use several different Far more information on
types of memory, but the two most important are called random access memory computer memary, vist
(RAM) and read-only memory (ROM). These two types of memory work in very http/iwww.mhhe.com/
different ways and perform distinet functions. peternarton '

Random Access Memory

The most common type of memory is called random access memory (RAM). As a
result, the term memory is typically used to mean RAM. RAM is like an elec-
tronic scratch pad inside the computer. RAM holds data and program instruc-
tions while the CPU waorks with them. When a program is launched, it is loaded
into and run from memory. As the program needs data, it is loaded into memory
for fast access. As new data is entered into the compute, it is also stored in mem-
ory—but only temporarily. Data is both written to and read from this memory.
(Because of this, RAM is also sometimes called read/iwrite memory.)

ike many computer components, RAM is made up of a set of

chips mounted on a small circuit board (see Figure 1B.9).

RAM is volatile, meaning that it loses its contents when the
computer is shut off or if there is a power failure. Therefore,
RAM needs a constant supply of power to hold its data. For this
reason, you should save your data files to a storage device fre-
quently, to avoid losing them in a power failure. (You will learn more
about storage larer in this chaprer.) -

RAM has a tremendous impact on the speed and power of a computer. Random access mesmary AN,
Generally, the more RAM a computer has, the more it can do and the faster it can
perform certain tasks, The most common measurement unit for describing a com-
puter’s memory is the byte—the amount of memory it takes to store a single char-
acter, such as a letter of the alphabet or a numeral. When referring to a computer’s
memory, the numbers are often so large that it is helpful to use terms such as kilo-
byte (KB), megabyte (MB), gigabyte (GB), and terabyte (TB) to describe the values
(see Table 1B.1).

St e c
puters generally have at least
256 million bytes (256 MB) | Units of Measure for Computer Memnr\r and Storage
of random access memory. - -

FIGURE 1B.9

Many newer systems feature Approximate Actual

512 MB or more, Unit Abbreviation Pronounced  Value (bytes) Value (bytes)
Head-Drlly Memory Kilobyte KB KILL-uh-bite 1,000 1,024

Unlike RAM, 1cad-only Megabyte MBE MEHG-uh-bite 1,000,000

memory  (ROM)  perma- (1 million) 1,048,576

nently stores its d:r:!, even Gigabyte GB GIG-uh-bite 1,000,000,000

when the computer is shut (1 billion) 1,073,741,824
off. ROM is called non- .

volatile memory because it Terabyte TB TERR-uh-bite  1,000,000,000,000

never loses jts contents. [I tﬂlﬂnn) 1,099,511,627,776

ROM holds instructions e
that the computer needs to operate. Wh:nmr ﬁl: computer's power is turm:d on,

it checks ROM for directions that help it start up, and for information about its

hardware devices.
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A N Input and Output Devices
I 0x . . T~
‘ @ f lt?ﬁll.] NE A personal computer would be useless if you could not interact with it because

the machine could not receive instructions or deliver the results of its work. Input

! For more infermation o Enput devices accept data and instructions from the user or _fmrn another computer sys-
and outpud devices, visit tem (such as a computer on the Interner). Output devices rerurn processed dara o
hitp:/ iwww.mhhe.com/ the user or to anmhcrlmmpuref systen. ;

ternort The most common input device is the keyboard, which accepts letters, numbers,

and commands from the user. Another important type of input device is the mouse,
which lets you select options from on-screen menus. You use a mouse by moving it
across a flar surface and pressing its buttons. Figure 1B.10 shows a personal com-
puter with a keyboard, mouse, and microphone.
A varicty of other input devices work with personal computers, too:
» The trackball and touchpad are variations of the mouse and enable you to
draw or point on the screen.
3 The joystick is a swiveling lever mounted on a stationary base thar is well
suited for playing video games.
A scanner can copy a printed page of text or a graphic into the compurer’s
mermory, freeing you from creating the data from scratch.
» A digital camera can record still images, which you can view and edit on the
computer.

FIGURE 1B.10 3
The keyboard, mousa, @nd micraphons
are commin input devices.

A microphone enables you to input your voice or
music as data.

The funcrion of an ourpur device is to present
processed data to the user. The most commeon
output devices are the monitor and the printer.
The computer sends output to the monitor (the
display screen) when the user needs only to see
the outpur. It sends outpur to the printer
when the user requests a paper copy—also
called a bard copy—of a document.
Just as compurers can accepr sound as
input, they can use stereo speakers or head-
phones as output devices to produce sound.

g g fb. Figure 1B.11 shows a PC with a monitor,
; 4 — printer, and speakers.

Microghone  Keyboard Mouse

FIGURE 1B.11

The monilor, priter, and speakers an
COMMON putgut dvices.
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Some types of hardware can act as both input and output devices. A touch
screen, for example, is a type of monitor that displays text or icons you can touch.
When you touch the screen, special sensors detect the touch and the computer cal-
culates the point on the screen where you placed your finger. Depending on the lo-
cation of the touch, the compurer determines what information to display or whar
action to take next.

Communications devices are the most common types of devices thar can per-
form both input and output. These devices connect one computer to another—a
process known as networking. The most ¢ kinds of cc ications de-
vices are modems, which enable comy 0 C icate through relepk
lines or cable television systems, and network interface cards (NICs), which let
users connect a group of computers to share data and devices.

Storage Devices

A computer can function with only processing, memory, input, and output de-
vices. To be really useful, however, a computer also needs a place to keep program
files and related data when they are not in use. The purpose of storage is to hold
data permanently, even when the computer is turned off,

You may think of storage as an electronic file cabiner and RAM as an elec-
tronic worktable. When you need to work with a program or a set of dara, the
computer locates it in the file cabinet and puts a copy on the table, After you have
finished working with the program or data, you purt it back inro the file cabiner.
The changes you make to data while working on it replace the original data in the
file cabiner {unless you store it in a different place).

Novice compurer users often confuse storage with memory, Although the func-
tions of storage and memory are similar, they work in different ways. There are
three major distinctions between storage and memory:

#» There is more room in storage than in memory, just as there is more room in
a file cabinet than there is on a tabletop.

¥ Contents are retained in storage when the computer is turned off, whereas
programs or the data in memory disappear when you shut down the
computer.

¥ Storage devices operare much slower than memory chips, bur storage is
much cheaper than memory.

There are two main types of computer storage: magnetic and oprical. Both are
covered in the following sections.

Magnetic Storage

There are many types of computer storage, bur the most commaon is the
disk. A disk is a round, flar object thar spins around its center. {Magnetic disks are
almost always housed inside a case of some kind, so you can’t see the disk itself
unless you open the case.) Read/write heads, which work in much the same way
as the heads of a rape recorder or VCR, are used to read data from the disk or
write data onto the disk.

The device that holds a disk is called a disk drive. Some disks are built into the
drive and are not meant to be removed; other kinds of drives enable you to remove
and repiace disks (see Figure 1B.12). Most personal computers have at least one
nonremovable hard disk {or hard drive). In addition, there is also a diskene drive,
which allows you to use removable diskertes (or floppy disks). The hard disk serves
as the compurer’s primary filing cabiner because it can store far more data than a
diskette can contain. Diskettes are used to load data onto the hard disk, to trade
dara with other users, and 1o make backup copies of the data on the hard disk.

For mone information on Storage
SaAcEs, visit

hitped hervew. mbhe.com/
petamorion
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| FIGURE 1B.12

Standard PCs have a buit-in hard disk
ani a tizkette dive.

FIGURE 1B.13

Software makers comimonly sel e
products on CD because of the discs
high storage capaciy.

‘@ S - ONLINE

For mare information on
comgutar softwane, vislt
it/ /wvew.mhhe.com/
petermorton.

32 Chapter 1

The hard disk is
built into the
computer's case.

Diskattes can be
insarted into and
removed from the
diskatte drive.

Optical Storage

In addition ro magnetic storage, nearly every p sold roday i ar
least one form of optical storage—devices that use lasers to read data from or
write data to the reflective surface of an optical disc.

The CD-ROM drive is the most common type of oprical storage device. Com-
pact discs (CDs) are a type of optical storage, identical to audio CDs. Unuil re-
cently, a standard CD could store about 74 minutes of audio or 650 MB of data.
A newer breed of CDs can hold 80 minutes of audio or 700 MB of data (sec Fig-
ure 1B.13). The type used in computers is called Compact Disc Read-Only Mem-
ory (CD-ROM). As the name implies, you cannot change the information on the
disc, just as you cannot record over an audio CD.

If you purchase a CD-Recordable (CD-R) drive, you have the option of crear-
ing your own CDs. A CD-R drive can write data to and read data from a compact
disc. To record data with a CD-R drive, you must use a special CD-R disc, which
can be written on only once, or a CD-ReWritable (CD-RW) disc, which can be
written to multiple times, like a floppy disk.

An increasingly pupular d.-u'z storage rndmulagy is the Digital \"ldu) Dise
(DVDY}, which is I home Uslng phi d com-
pression technnlogm, a single DVD (which is the same size as a standard compact
disc) can store an entire full-length movie. DVDs can hold a minimum of 4.7 GB of
data and as much as 17 GB. Future DVD rechnologies promise much higher stor-
age capacities on a single disc. DVD drives also can locate dara on the disc much
faster than standard CD-ROM drives.

DVDs require a special player (see Figure 1B.14). Many DVD players, how-
ever, can play audio, data, and DVD discs, freeing the user from purchasing dif-
ferent players for each type of disc. DVD drives are now standard equipment on
many new personal computers. Users not only can install programs and data from
their standard CDs, bur they also can watch movies on their personal computers
by using a DVD.

Software Brings the Machine to Life

The ingredient that enables a computer to perform a specific task is software,
which consists of instructions. A set of instructions that drive a computer to per-
form specific tasks is called a program. These instructions tell the machine's phys-
ical components what to do; without the instructions, a computer could not do
anything at all. When a computer uses a particular program, it is said to be run-
ning or executing that program.

Although the array of available programs is vast and varu:d most software
falls into two major categories: system and

fud
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System Software

System software is any program that controls the computer’s hard-
ware or that can be used to maintain the computer in some way so
that it runs more efficiently. There are three basic types of system
software:

3 An operating system tells the computer how to use its own com-
ponents. Examples of operating systems include Windows, the
Macintosh Operating System, and Linux (see Figure 1B.15). An

operating system is ial for any comg b it acts
as an interpreter between the hard , application prog,
and the user.
When a program wants the hard to do ing
ates through the g system. Similarly, whcn

yDu want the hardware ta da im:ll:t]nng (such as mppng or
printing a file), your request is handled by the operating system.
A network operating system allows computers to communicate
and share data across a network while controlling network op-
erations and overseeing the network’s security.

¥

¥

¥

A utility is a program that makes the computer system casier
to use or performs highly specialized functions (see Figure
1B.16). Ukilities are used to manage disks, troubleshoot hard-
ware problems, and perform other tasks that the operating sys-
tem itself may not be able to do.

Application Software

Application software tells the computer how to accomplish specific tasks, such as
waord processing or drawing, for the user. Thousands of applications are available
for many purposes and for people of all ages. Some of the major categories of
these applications include

3 Word processing software for creating text-based documents such as
newsletters or brochures (see Figure 1B.17).

»  Spreadsheets for creating numeric-based documents such as budgets or bal-
ance sheets.

FIGURE 18.14

VD players are pow standand on many

PCs and are found in many homea
entarainmant canters.

FIGURE 18.15
Wingdows is the most popular of ail PC

operating systems, running on abou
0 percent of all personal computers.
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»  Darab, £ fi for
building and manipulating large sets of
data, such as the names, addresses, and
phone numbers in a telephone directory.

% Presentation programs for creating and
presenting electronic slide shows (see
Figure 1B.18).

»  Graphics programs for designing illus-

trations or manipulating photographs,

maovies, or animation.

Multimedia authoring applications for

building digital movies that incorporate

sound, video, animation, and interactive

features.
3 Entertainment and education software,
many of which are interactive multime-
- : it dia events.
o el s oy Pt s oy »  Web design tools and Web browsers,
FIGURE 1B.16 and other Internet applications such as newsreaders and e-mail programs.
- — »  Games, some of which are for a single player and many of which can be
Thare are hundreds of tility programs played by several people over a network or the Internet.
evailabike for personal computers, This
o, called ParttionMagic, halps you Cnmputel' Data
manage your hard disk to get the most
from it,

You have already seen thar, to a computer, data is any piece of information or fact
that, taken by itself, may not make sense to a person. For example, you might think
of the letters of the alphabet as data. Taken individually, they do not mean a lot.
But when grouped into words and sentences, they make sense; that is, they become
informartion (sec Figure 1B.19). Similarly, basic geometric shapes may not have
much meaning by themselves, but when they are grouped into a blueprint or a
chart, they become useful informarion,

= Lt
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DS oA - R R EE D S e B T
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| FiQURE 1B.17 B
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Word processing snﬁwn:e 5 designed for ri-ty
| creating documents that consst primerily Sl
| of b, but also lets you add grapucs. ] £
: and souncds to your documents, |t elso e o ckeon ¥ Jokoon, oo, vkt b sk s i o of o et Tie =
provides layout features that let vou atory, &
| wcon 2

create brochures. newslettars, Web
[ages, and mor. e =  BME res  missreeie
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Johnathon Smith T04-555-5555
1512 N. Main Streat smith@try.net
Tray, NG 28265 WWW.jon.com
Objective

A caregr as a sales associate with a leading grocery chain

Education
» Ph.D, Nuclear Pheyics, Massachussetts institute of
Technology, 1998,
* M.S.. Physics, Duke University, 1996
* B.5., Chemistry/Physics, Center College, 1934
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SEnoxXDOO
X —-HvrTo

Maintained average GPA of 3.8 during collegiale career.
Experience

1999 - 2000, Bag Boy, The mayePa.ﬂrry.Num LA
1098 - 1999, Asssstant Janitor, MeCreary County Jail,
Whitiay City, KY

Spectal Skilts
= Expert in the programming of differential analysers
= Proficient at operation of particle accelerators.
* Developed method for creating anti-matter in standard

household bathroom

References

Availabie on request.

El<co=—m>

= Piece of information
without context

Information = Data placed in context

FIGURE 1B.18

Prosentation software s most often used
for creating sales presentations, ashough
i can be effective for any type of
electronic shde show,

FIGURE 1B.19

A piece of data, ke a lafter of the
alphabet, has it meaning by sell,
When pleces of data are combined and
placed in sorme sort of conted, such asa
resume, they become meaningful
Information.
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Computerized Disease Management

Despite the abundance of widely recognized, evidence-
based standards, health care is not ly inc

One leading provider of these systems is LifeMasters

from one doctor to the next, one hospital to the next, and
one region to the next. So much so, that the experts at the
National Academies Institute of Medicine have proclaimed it
to be a health system quality chasm,

Through the use of global information technology. new
technology-driven disease g systems are offering
the health care industry a solution to the high variability of
practice. Interactive c ized disease
programs promise to close this “quality chasm.”

The geal of interactive computerized disease manage-

. ment (DM] programs is tu mumml patients m‘th d1mmc dis- _
iin

Supported SelfCare, Inc. LifeMasters offers high-tech DM
programs that create cooperative health partnerships
among patients, physicians, and payors.

With the LifeMasters program, computers monitor dis-
ease across large patient groups; report patient status to
doctors and their clinical teams: send reminders when pa-
tients are due for testing, evaluation, and treatment; and
track the outcomes to support improvement and continuity
of care. LifeMasters claims their computerized information
technology system improves quality of life for individuals
with chronic illnesses, supports physicians with improved

mmunization betives:

ar higalthet

the-comect ariswer 1F eachi question::
(€ i3 more room in storage: than nummmin § COMOUETT W]
he processor” B e workp:

vice that Fiolds a disk is called &
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LifeMasters Online offers health a tools and
content similar to those offered through LifeMasters’ care-
giver-supervised model, but it is available free to the gen-
eral public. Here, users enter their own vital-sign and
symptom information via the Web site or through a Touch-
Tone phone, The information goes into a database and,
when the data indicate that medical intervention is re-
quired, the patient’s physician is notified.

Patients have access to support groups and medical in-
formation on a 24 x 7 basis. LifeMasters Online also pro-
vides self-directed health education and behavior
modification modules addressing health concerns such as
diet, exercise, and smoking cessation.

“We built this for the future,” says Christobel Selecky,
LifeMasters CEQ. “As the Baby Boom generation ages and
develops chronic diseases, we're going to need to use tech-
nology tools to help physicians and their patients manage
their health care more effectively and efficiently than in
traditional ways,”

=P B R PO ey ;3
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computer how to perform rasks. Like dara,

these instructions exist as strings of numbers so 00010100101101010101010111
the computer can use them. Bur the resemblance 11101101010101010110110001

ends there. You can think of the difference be-

tween data and programs this way: data is for 00110101100010101011100010
people to use, bur programs are for computers 10101000011011011100101101

10 use.

Within the computer, data is organized into 01010100110011001001011010

files. A file is simply a set of data that has been

given a name. A file thar the user can open and 01010100101010100010110010
use is often called a document, Although many 10110010101010001010111010

people think of documents simply as text, a

cumpumrdf)cummtcaniucludeman)‘ki.ndsDf 11010011110000101010111010
dara (see Figure 1B.21). For example, a com- 0100101101001011010011011 U

puter document can be a rext file (such as a ler-

ter), a group of numbers (such as a budget), a

video clip (which includes images and sounds), or any combination of these items. FIGURE 1B.20
Programs are organized into files as well; these files contain the instructions and
data that a program needs in order to run and perform tasks. If you could sew data as the computer

does, it would ok somelning bk this,
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A lettar, 3 budged, a picture-—aach one is
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FIGURE 1B.22

Even the mast powerful computers

| meguire human interaction fo perform

hair tasks,
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Gomputer Users

Personal computers, which are the focus of this book, are de-
signed to work with a human user. In fact, the user is a criti-
cal part of a pl system, ially when a
personal computer is involved.

This may seem surprising, since we tend to think of com-
puters as intelligent devices, capable of performing amazing
tasks. People also sometimes believe that computers can thi
and make decisions, just like humans do, Bur this is not the
case. Even the most powerful supercompurers require human
interaction—if for no other reason than to get them started
and tell them which problems to solve (sce Figure 1B.22).

The User’s Role

When working with a personal computer, the user can take on several roles, de-
pending on what he or she wants to accomplish:

»  Setting up the System. Have you ever bought a new PC? When you got it
home, you probably had to unpack it, set it up, and make sure it worked as
expected (see Figure 18.23). If you want to change something abour the
system (a process called configuration), you will likely do it yourself, whether
you want to add a new hardware device, change the way programs look on
your screen, of customize the way a program functions,

Installing Software. Although your new computer probably came with an
operating system and some applications installed, you need to install any
other programs you want to use. This may involve loading software from a
disk or downloading it from a Web site. Either way, it is usually the user's re-

ibility to install p unless the computer is used at a school or
business. In that cas:. a system administrator or technician may be available
to do the job.




% Running Programs. Whenever your com-
puter is on, there are several programs
running in the background, such as the
software that runs your mouse and
printer. Such programs do not need any
user input; in fact, you may not even be
aware of them. But for the most part, if
YOU WANE (0 Use YOUr computer to per-
form a task, you need to launch and run
the software that is designed for the task.
This means installing the program, learn-
ing its tools, and working with it to
make sure it gives you the results you
want,

Managing Files. As you have already
learned, a computer saves data in files. If
you write a letter to a friend, you can save it as a file, making it available o
open and use again later. Pictures, songs, and other kinds of data are stored
as files. But it is the user’s job to manage these files, and this means setring
up a logical system for storing them on the computer. [t also means knowing
when to delete or move files, or copy them ro a disk for safekeeping.
Maintaining the System. System maintenance does not necessarily mean
opening the PC and fixing broken parts, as you would repair a car's engine.
But it could! In that case, you might call a qualified technician to do the job,
or roll up your sleeves and tackle it yourself. PC maintenance, however, gen-
erally means running utilities that keep the disks free of clutter and ensure
that the computer is making the best use of its resources.

E

“Userless” Computers

Of course, there are many kinds of compur-
ers that require no human interaction, once
they have been programmed, installed, and
started up. For example, if you own a car
that was built within the last decade, it al-
most certainly has an on-board computer
that controls and monitors engine functions
(see Figure 1B.24). Many new home appli-
ances, such as washers and dryers, have
built-in computers that monitor warer usage,
drying times, balance, and other operations.
Sophisticated userless comy aperate se-
curity systems, navigation systems, commu-
nications systems, and many others.

Userless computers are typically con-
trolled by their operating systems. In these
devices, the operating system may be in-
stalled on special memory chips rather than a disk. The operating system is pro-
grammed to perform a specific set of tasks, such as monitoring a function or
checking for a failure, and litdle else. These systems are not set up for human in-
teraction, except as needed for system configuration or maintenance.

FIGURE 1B.23 el

Satting up a nenr computer is usually the

user's job.
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Compute

rs In Your Career

Using Computers Outside of the IT Industry

Few hardwood products manufacturers can boast an e-
commerce-enabled Web site where customers view catalogs,
place orders, track orders, and review their account history
24 hours a day, seven days a week. Even fewer can offer

Enriquez, who eamned a Bachelor of Science degree from
DeVry University, handles myriad tasks at Enkeboll Designs,
including managing internal and external staff associated
mth mari:etmg and new product development, evaluating

customers a solution that uses computer modeling and sim-
ulation techniques to recreate “real world” projects in a vir-
tual environment.

Thanks to the efforts of Richard Enriquez, Enkeboll De-
signs of Carson, California, can boast that and more in an
industry where manufacturing and related processes remain
largely manual and labor-intensive. “No one else offers e-
commerce capabilities in our category,” said Richard En-
riquez, director of marketing, who envisions a time when
the firm's woodcarvers will be able to use a computer to go
from concept to finished prodect without ever having to
touch a piece of wood or a chisel.

Having worked in the software development industry for
15 years, Enriquez aspires to use technology to bring more
wvalue to the customers while also making Enkeboll Designs’
architectural woodcarving manufacturing process more effi-
cient and productive. In 2003, for example, he spearheaded
the conversion of the entire product line into three-
dimensional formats that can be used in conjunction with
commercial and residential previsualization applications to
minimize specification errors,

tech g strategic relationships, and over-
seeing the develnument of the company’s Web site. He
works 50 to 55 hours a week and enjoys the challenge of in-
corporating technology into a company that has tradition-
ally conducted business utilizing traditional methods.

“When the company wanted to start leveraging technol-
oqgy, they hired me,” says Enriquez. “Before I came on
board, the company was very traditional and didn't believe,
for example, in putting e-commerce capabilities on the Web
site.” One year later, Enriquez says the naysayers wouldn't
have it any other way. "It all boils down to results.”

Enriquez says opportunities for IT professionals in the
non-IT space are plentiful. One need only look around the
business world to see how technology is making an impact
in the most unlikely occupations, such as

» Restaurant and Grocery Store Managers, Restaurants,
grocery stores, and retail outlet managers use :omputer
syst!ms of all kinds—from handheld units to main-

to monitor i track transactions, and
manage product pricing.

Chapter 1



Courier Dispatchers. Courier services of all types use

computerized terminals to help dispatchers schedule de-

liveries, locate pickup and drop-off points, generate in-
wvoices, and track the location of packages.

» Construction Managers. Construction managers and es-
timators use specialized software to analyze construction
documents and to calculate the amount of materials and
time required to complete a job.

» Automotive Mechanics. Automotive mechanics and

technicians use computer systems to measure vehicle

performance, diagnose mechanical problems, and deter-
mine maintenance or repair strategies.

Each of the following chapters in this textbook features a
discussion of computers in the professional world. Each dis-
cussion focuses on the type of technology introduced in
that unit and is designed to help you understand how that
particular technology is used in one or more professions.
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Summary
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A complete computer system includes hardware, software, data, and users,
Hardware consists of electronic devices, the parts you can touch.

Software (programs) consists of instructions that control the computer.

Data can be text, numbers, sounds, and images that the computer manipulates.
Feople who operate computers are called users,

To manipulate data, the computer follows a process called the information pro-
cessing cycle, which includes data input, processing, output, and storage.

A computer's hardware devices fall into four categories: processing, memary, input
and output (1/0), and storage.

The processing function is divided between the processor and memory.

The processor, of CPU, carres out instructions from the user and software,
Random access memory (RAM) holds data and program instructions as the CPU
works with them,

The mast common units of measure for memory are the byte, kilobyte, megabyte,
gigabyte, and terabyte,

Read-only memory (ROM) is another important type of memory, which holds in-
structions that help the computer start up and information about its hardware,
The role of input devices is to accept instructions and data from the user or another
computer.

Output devices present processed data to the user or to another computer.
Communications devices perform both input and output functions, allowing com-
puters to share information.

Storage devices hold data and programs permanently, even when the computer is
turned off.

The two primary categories of storage devices are magnetic storage and optical
storage.

The two primary categories of software are system software and application soft-
ware,

The operating system tells the computer how to interact with the user and how to
use the hard devices attached to the c

Application software tells the computer how to accomplish tasks the user requires,
In & computer, data consists of small pieces of information that, by themselves,
may not make sense to a person. The computer manipulates data into useful infor-
mation.

Program instructions are different from data, in that they are used only by the com-
puter and not by people.

A user i< an essential part of a complete e system. Iy, the
user must perform a wide range of tasks, such as setting up the system, installing
software, managing files, and other operations that the computer cannot do by
itself,

Some computars are designed to function independently, without a user, but these
systems are not personal computers.




Key Terms o

application software, 33

byte, 20

CD-Recordable (CD-R), 32

CD-ReWritable (CD-RW), 32

CD-ROM drive, 32

central processing unit (CPU), 28

cireult board, 28

communications device, 31

compact disc (CD), 32

Compact Disc Read-Only Memory
(CD-ROM), 32

computer system, 25

data, 25

device, 25

digital, 36

digital camera, 30

Digital Video Disc (OVD), 32

disk drive, 31

diskette, 31

diskette drive, 31

document, 37

execute, 32

Key Term Quiz

file, 37

floppy disk, 31
gigabyte (GB), 29
hard disk, 31

hard drive, 31
hardware, 25
information processing cycle, 26
input device, 30
joystick, 30
keyhoard, 30
Kilobyte (KB}, 29
magnetic disk, 31
megabyte (MB), 29
memaory, 25
microphone, 30
microprocessoer, 28
monitor, 30
maotherboard, 28
mouse, 30

network operating system, 33
nonvolatile, 29
operating system, 33

B Review

optical storage, 32
output device, 30
printer, 30
processing, 28
processar, 28
program, 25
random access memory (RAM), 29
tead/write head, 31
read-only memory (ROM), 29
run, 32

scanner, 30
software, 25
storage, 31

system software, 33
terabyte (TB), 29
touch screen, 31
touchpad, 30
trackball, 30

user, 26

utility, 33

volatile, 29

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1. Acomplete ____ __ rafers to the combination of hardware, software, data, and people.
2. A(n) — iz a set of data or program instructions that has been given a name,
3 AMn) . is adevice that holds a disk.
4. Electronic instructions that tell the computer’s hardware what to do are known as
5. The generic term refers to a piece of hardware.
6. Data and program instructions are temporarily held in while the processor is using them.
7. The ___ includes four stages: input, processing, output, and storage.
8. One is roughly equivalent to one million bytes of data,
9. Operating systems fall into the categoryof . __ software.
10. In a magnetic disk drive, a special device called the reads data from and writes data to a disk's

surface,
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Multiple Choice :

Circle the word or phrase that best completes each statement.

1.

10.

“h

Which of the following devices stores instructions that help the computer start up?

a. joystick b. RAM <. ROM d. monitor
A can perform both input and output functions.
a. trackball b. microphone ©. communications d. CPU
device

. Which type of software would you use to make the computer perform a specific task, such as writing a letter or

drawing a picture?

a. application software b, utility software . operating system d. system software
software
. Which of the following units represents the largest amount of data?
a. kilobyte b. terabyte ©. gigabyte d. megabyte
. You can use this output device when you need only to see information.
a. printer b. speaker €. manitor d. communications
My, a cannot be d from the computer.
&, mouse b. keyboard . diskette d. hard disk
. A file that the user can open and use is called a(n)
a. application b. document C. program d. data
. Because computer data has been reduced to numbers, it is described asbeing
a. digital b. numeric c. information d. processed
. Which type of disk can store up to 17 gigabytes of data?
a. floppy disk b. compact disc c. optical disc d. digital video disc
Which type of software is used for creating slide shows?
a. Web design software b. presentation software c. word-processing d. spreadsheet software
software

Chapter 1



Review Questions ::

In your own words, briefly answer the following questions,

1.

List the four parts of a complate computer system.

2. What are the four phases of the information processing cycle?

3. Identify four categories of computer hardware,

4, List four units of measure for computer memory and storage, not including the byte.
5.
6
7
8
]

What are the two most common input and output devices?

. Name and differentiate the two main categories of storage devices.
. Name and differentiate the two main categories of computer software.
. What is the difference between data and information?

. What is a fund | difference b data and 1 ?
10.

List five tasks a user may be responsible for, when working with a personal computer,

Lesson Labs ::

Complete the following exercises as directed by your instructor,

1.

What type of computer system do you use in class or in the lab? How much can you tell about the system by looking
at it? List as much information as you can about the computer. Is it a desktop or tower model? What brand is it?
What type of processor does it have? What are the model and serial numbers? What external devices does it have? Is
it connected to a network or printer?

. What kind of software is installed on your computer? To find out, all you have to do is turn on your computer. After

it starts, you should see a collection of ic 1l pictures that rep the prog and other on
your computer. List the icons that appear on your screen and the names of the software prog they

Introducing Computer Systems
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Chapter Labs
ool

the following ises using a comg in your classroom, lab, or

home.

1. Get some help. 1f you do not know how to perform a task on your computer,
turn to its online help system for answers and assistance. Browse your operat-
ing system’s help system to learn more about your computer. {This acrivity as-
sumes you use Windows XP. If you use a different operating system, ask your
instructor for assistance.)

a. Click the Starr butron on the Windows taskbar to open rhe Stare menu.

b, On the Start menu, click Help and Support. The Help and Support Center
window opens.

¢. Under Pick a Help Topic, click the Windows Basics link, When the list of
Windows basics topics appears in the next window, click any two of the
topics and read the information that appears on your screen,

d. Close the Help window by clicking the Close button (with an X on it) in
the upper-right corner of the window.

2. Explore your disk, Once you are familiar with your computer’s hardware, it is
time to see the folders and files that reside on its hard disk. To sce what is on
your disk, take these steps:

a. Minimize or close all running program windows, so vou can see the Win-
dows desktop.
b. On the desktop, double-click the My Computer icon. The My Computer
window opens, listing all the disks on your computer.
¢, Double-click the icon labeled LOCAL DISK (C:) to open a window dis-
plaving that disk’s contents.
. Double-click at least five of the folders and review the contents of each
one, Can you tell which files are data files and which are program files?
¢. When you finish exploring your disk, close all open windows.

3. Learn more about browsers, There are many different Web browsers avail-
able, and you may decide you like one of the lesser-known browsers berter
than the most popular ones. The following Web sites can provide information
about browsers:

=
=
-
-
-
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-
w
»
-
-
v

MIIlATH

#  Microsoft. Visit hrrpa/fwww.mi fi fwindowsfie/default,asp for in-
formarion about Microsoft Interner Explorer.
»» Netscape. Visit hiepefich | ape.com/nsfl default.jsp for

information about Netscape Navigator.
3

Opera Software. Visit hritp:ffwww.opera.com for information about
Opera,

Ubvision. Visit httpufwww.ultrabrowser.com for information about
UltraBrowser.

S
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Discussion Questions

As directed by your instructor, discuss the following questions in class or in

groups,

1. Home computers are used more extensively than ever for tasks such as bank-
ing, i ing, shopping, and icating. Do you see this trend as having
a positive or a negative impact on our society and economy? Do you plan to
use a computer in these ways? Why or why not?

2. Describe your experience with computers so far. Have you worked with (or
played with) computers before? If so, why? Has your past expericnce with
computers influenced your decision to study them?

Research and Report

Using your own choice of resources (such as the Interner, books, magazines, and
newspaper articles), research and write a short paper discussing one of the fol-
lowing topics:

»  The world’s smallest computer.

» The use of supercomy in mapping the human g

3 The history of computer operating systems.

When you are finished, proofread and print your paper, and give it to your in-
structor.

Computer skills can make a difference in a person’s em-
ployability. With this thought in mind, discuss the fol-
lowing questions in class.

1. A factory is buying computerized systems and ro-
bots to handle many tasks, meaning fewer laborers
will be needed. The company needs people to run
the new equipment but wants to hire new workers
who already have computer skills. Is the company
obligated to keep the workers with no computer
skills and train them to use the equipment? Are
workers obligated to leam these new skills if they
want to keep their jobs?

2. You are a skilled drafter with 15 years of experi-
ence, You have always done your drafting work us-
ing traditional methods (using pen and paper). Now
you want to move to a different city and have sent
resumes to several drafting firms there. You learn,
however, that none of those firms will consider you
for employment because you have no experience
drafting on a computer. Is this fair? Why or why
not? What would you do?

Introducing Computer Systems
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CHAPTER CONTENTS ::

This chapter eontains the following lessons:

Lesson 241

Using the Keyboard and Mouse
The Keyboard
The Mouse

#+ Variants of the Mouse

5 Ergonomics and Input Devices

Lesson 283
Inputting Data in Other Ways
»» Devices for the Hand

Optical Input Devices

Avdigvisual Input Devices

Interacting
with Your
Computer




Overview: The Keyboard and Mouse

If you think of the CPU as a computer's brain, then you might think of
the input devices as its sensory organs—the eyes, cars, and fingers.
From the user’s point of view, input devices are just as important as the
CPU, perhaps even more important. After you buy and set up the com-
puter, vou may take the CPU for granted because you interact directly
with input devices and only indirectly with the CPU. But your ability to
use input devices 15 crincal o your overall success with the whole
system.

An input device does exactly what its name suggests: it enables you
to enter inf ion and ¢ ds into the computer. The most com-
monly used input devices are the keyboard and the mouse. If you buy a
new personal computer today, it will include a keyboard and mouse un-
less you specify otherwise, Other types of input devices are available as
well, such as variations of the mouse and specialized “alternative™ input
devices such as microphones and scanners,

This lesson introduces you to the keyboard and the mouse. You will
learn the importance of these devices, the way the computer acceprs
input from them, and the many tasks they enable you to perform on
your PC.

Using the
Keyboard and
Mouse

OBJECTIVES ::

Identify the five key groups on a
standard computer keyboard.
Name six special-purpose keys
found on all standard computer
keyhoards.

List the steps a computer follows
when accepting input from a
keyboard.

Describe the purpose of a mouse
and the role it plays in
computing,

Identify the five essential
technigues for using a mouse,
Identify three common variants
of the mouse.

Describe five steps you can take
to avoid repetitive stress injuries
from computer use.



i @ NorigiLing

For maore information on
computar-based keyboard
Tutorials, vkt
Ittp:/fwww.mhhe.com/
petermarton
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Fee more information on
computer keyboards and
keyhoard manufacturers, visit

The Keyboard

The keyboard was one of the first peripherals to be used with computers, and it is
still the primary input device for entering text and numbers. A standard keyboard
includes about 100 keys; each key sends a different signal ro the CPU.

If you have not used a computer keyboard or a typewriter, you will learn
quickly that you can usc a p much more cff ly if you know how to
type. The skill of rtyping, or kevboarding, is the ability to enter text and numbers
with skill and accuracy. Certainly, you can use a computer withour h:vmg good
typing skills. Some people claim that when comp can
and speech with 100 PErcent aceuracy, typlng will beccmc unnu.essary But for
now and the f future, key the most ¢ way to
enter text and other data into a computer.

The Standard Keyboard Layout

Keyboards come in many styles. The various models differ in size, shape, and feel;
except for a few special-purpose keys, most keyboards are laid out almost identi-
cally. Among IBM-< ible the most ¢ keyboard layout is
the IBM Enhanced Kcrhoard It has about 100 keys arranged in five groups, as
shown in Figure 2A.1. (The term IBM-compatible computer refers to any PC
based on the first personal computers, which were made by IBM. Today, an IBM-

petemorton,

FIGURE 2A.1

Mast IBM-compatible FCs use a
keyboard like this one. Many keyboands
feature a number of spaciaized keys,
and keyboards can vary in size and
shapa. But nearty all standard PC
keyboards nchade the keys shown here.,

Aphanumeric keys

compatible PC is any PC other than a Macintosh computer.)

The Alphanumerlc Keys

The alph keys—the area of the keyboard that looks like a typewriter's
key: s—are arranged the same way on almost every keyboard. Sometimes this com-
mon arrangement is called the QWERTY (pronounced KWER-tee) layout be-
cause the first six keys on the top row of letters are Q, W, E, R, T, and Y.

Along with the keys that produce letters and numbers, the alphanumeric key
group includes four keys having specific functions. The TAB, CAPS LOCK, BACK-
SPACE, and ENTER keys are described in Figure 24.2.

The Modifier Keys

The sturr, ALT (Alternate), and e (Control) keys are called modifier keys be-
cause they modify the inpur of other keys. In other words, if you hold down a
modifier key while pressing another key, then you are changing the second key's

Gl TS i;-iiu W
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The sacksracE hey erases
you have just typed. qunmh. ina

The e key moves you to predafined word processing program you can press
tab stops In many application programs BACKEPACE fo “back over” an incorect
(such as word processors), character and delete it

The caps Locx key lets you "lock” the Thi ENTER key lets you finalize data entry
alphabet keys so they produce only In many types of application programs.
capital letters. You also can use ENTER to choose commands

input in some way. For example, if you press the J key, you input a small letter j.

and options in many programs and at
various places in an operating system's interface.

FIGURE 2A.2

Functions of the T3, CAPS LOCK, BACKSPACE,

But if you hold down the sinrt key while pressing the J key, you input a capital J.
Modifier keys are extremely useful because they give all other keys mulnple ca-
pabilities. Figure 2A.3 describes the modifier keys and their uses,

and e keys.

The Numeric Keypad

The numeric keypad is usually located on the right side of the keyboard, as shown
in Figure 2A.1. The numeric keypad looks like a calculator’s keypad, with its 10

digits and mathematical operators (+, -, *, and
/). The numeric keypad also features a Num
Lock key, which forces the numeric keys 1o in-
put numbers. When UM LOCK is deactivated,
the numeric keypads keys perform cursor-
movement control and other functions,

The Function Keys
The function keys, which are labeled ¢1, F2,

and so on (as shown in Figure 2A.1), are usu-
ally arranged in a row along the rop of the key-
board. They allow you to input commands
without typing long strings of characters or

navigating menus or dialog boxes. Each func-
4

When pressed along with an alphanumeric key, sue forces the
computer 1o output a capital letter or symbol. smFr s also a
modifier key in some programs; for example, you can press sart
along with cursor-movement keys to select text for editing.

ton key's purpose depends on the prog
you are using. For in most progr

Fl is the help key. When you press it, a special
window appears to display information about

The aLT (ATERNATE) key operates
[ike the cvaL key, but produces a
B — St
. ‘Windows programs, auT-key

combinations enable you to

The cTAs (cowTRaL) key produces different navigate manus and dialog

results depending on the program you are bexas without using the mouse.

using. In many Windows-based programs,

cThRL-key combinations provide shortcuts

for For example, the

CTRL+0 enables you 1o open FIGURE 2A.3
Fpy bt v P |

Functions of the sirr, cm, and A heys.
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the program you are using. Most IBM-comparible keyboards have 12 funcrion
keys. Many programs use function keys along with modifier keys ro give the fune-
tion keys more capabilities.

The Cursor-Movement Keys
Most standard keyboards also include a set of cursor-movement keys, which let
you move around the screen without using a mouse. In many programs and op-
erating systems, a mark on the screen indicates where the characters you type will
entered. This mark, called the cursor or insertion point, appears on the screen
as a blinking vertical line, a small box, or some other symbol to show your place
in a document or command line, Figure 2A.4 describes the cursor-movement keys
and Figure 2A.5 shows an insertion point in a document window.

Special-Purpose Keys

In addition to the five groups of keys described earlier, all IBM-compatible key-

boards feature six special-purpose keys, each of which performs a unique func-

tion. Figure 2A.6 describes these special-purpose keys.

Since 1996, nearly all TBM-compatible keyboards have included two additional
special-purpose keys designed to work with the Windows operating systems (see
Figure 2A.7):

»  START, This key, which features the logo (and is imes called
the Windows logo key), opens the Wlnduws Start menu on most computers,
Pressing this key is the same as clicking the Start button on the Windows
taskbar.

»» SHORTCUT. This key, which features an image of a menu, opens an on-screen
shortcut menu in Windows-based application programs.

One u[ the latest trends in keyboard rechnology is the addirion of Internet and

Is. Mi *s Internet Keyboard and MultiMedia Keyboard,

for example, feature buttons that you can program to perform any number of
tasks. For example, you can use the buttons to launch a Web browser, check e-mail,

Depending on the program, you may be The pace ur and PAGE Down keys let you “flip™
ahla to press wome to move the cursor to through a document, screen by screen, like
the beginning of a line and eno to move to tuming the pages of a book. Press page up to

the end of a line.

FIGURE 2A.4

The cursoe-mavement keys.

FIGURE 2A.5

The cursar, or insertion point, shows
where the next letler typed wil appear.

Chaptar 2

| tojump to the next.
1] = —!

= "—:l':"l jump to the previous screen; press PAGE DIWN

T The arrow keys move the insertion paint up ar
3L down a single line, or left or right one character
e || space.

Now is the time for all good men to

The cursor, o insertion
paint, in a document



The escape key's unction depends on your The pRINT SCAEEN key allows the user o In some programs, SCROLL LOCK causes the

program or operafing envirenment, Typically, caphere whatever is shown on the screen 8 cursor to remain stationary on the screen,

the £ key is used to *back up® one level in an image. This key does not work with al and the document's contents move around I8,

a multilevel environment. programs. This key doesn't function at all in some programs.
1

In soime programs, the PAUSE key can be
used 10 Stop & command in progress,

——

The msEAT key switches some programs from

“insert mode"” (in which text is inserted into =
the document a1 the cursor) to “overtype mode™

{im which new text is typod over cuisting toxt),

and vice versa.

DELETE ramoves ona character &t a time
af the cursor’s location. DELETE erases
msmlhemnﬂheum

e

FIGURE 2A.6

Spacizl-purpose Keys on most standard

keyboards:

appear fragquendy on tha newer
keryboards that are soid with Windows:
START key SHORTCUT hey based computens,

and start your most fi Iy used p Multimedia burtons ler you control
the computer’s CD- ROM ar DVD drive and adjust the speaker volume. Many key-
board makers offer such features on newer models (sec Figure 2A.8).

How the Computer Accepts Input from the Keyboard

You might think the keyboard simply sends the letter of a pressed key to the

computer—after all, that is what appears to happen. Actually, the process of ac-

cepring input from the keyboard is more complex, as shown in Figure 24,9,
When you press a key, a tiny chip called the keyboard controller notes that a key

has been pressed, The keyboard controller places a code into part of its memory,

|
L Tha exar kiy and the siorrar kay
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FIGURE 2A.8

Internet and multimeda festuras are
commanplace on newer kayboards.

€D Akoy s pressed on the keyboard.
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called the kevboard buffer, to indicare which key was pressed. (A buffer is a tem-
porary storage area thar holds data until it can be processed.) The keyboard con-
troller then smds a signal to the computer’s system software, notifying it that
hing has happened ar the keyboard.
When the system software receives the signal, it determines the appropriate
response. When a keystroke has
occurred, the system reads the

) The system software responds to . YH
the Interrupt by reading the scan memory location in the keyboard
coda from the keyboard buffer. buffer that contains the code of

the key that was pressed. The sys-

xm—‘ SYSTEM
’ y SOFTWAR

CONTROLLER BUFFER E tem software then passes that

code to the CPUL
(2] mw (3] mmmﬂ controller © The system softwar The keyboard buffer can store
for the key to the mww passes the scancode  many keystrokes at one time. This
keyboard buttar. system software. to the CPU. capability is necessary because
some time elapses between the
:: | FIGURE 2A.9 ] pressing of a key and the com-
puter’s reading of thar key frem
How It B recensad from the kaybosrnd the keyboard buffer. With the ke}"'
strokes stored in a buffer, the program can react to them when it is convenient. Of
course, this all happens very quickly. Unless the compurer is very busy handling
\ multiple tasks, you notice no delay between pressing keys and seeing the letters on

% ¥our screen.
1 In some computers, the keyboard controller handles input from the computer’s
1 kevboard and mouse and stores the sertings for both devices. One keyboard set-
\ ting, the repeat rate, determines how long you must hold down an alphanumeric
= \ key before the keyboard will repear the character and how rapidly the character
\ is reryped while you press the key, You can set the repeat rate to suit your typing
speed. (You will learn how to check your keyboard’s repeat rate in the lab exer-
\ cises at the end of this chapter.)
The Mouse

' Ap | comp that was purchased in the early 19805 probably included a
| knybmn] as the only input ‘.I:vn.c Today, every new PC includes a pointing device
b aase as standard equipment, as shown in Figure 2A.10. Full-size PCs usually include a
T mouse as the pointing device. A mouse is an input device that you can move
around on a flat surface (usually on a desk or keyboard tray) and controls the

FIGURE 2A.10

Meest modarn parsonel COmputars ans
equipped with & mouse,
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pointer. The pointer (also called the mouse pointer) is an on-screen object, usually
an arrow, thar is used 1o select text; access menus; and interacr wirh programs,
files, or data that appear on the screen. Figure 2A.11 shows an example of a
pointer in a program window,



The mechanical mouse is the most common type of pointing de- FIGURE 2A.11
vice. A mechanical mouse contains a small rubber ball that pro- |3
trudes through a hole in the bottom of the mouse’s case (see Figure Aa example of a pointer as it mighit
2A.12). The ball rolls inside the case when you move the mouse appEar on 1 computer Creen.
around on a flar surface. Inside the mouse, rollers and sensors send
signals to the computer, telling it the distance, direction, and speed of the ball’s " i -

motions (see Figure 2A.13). The computer uses this data 1o position the mouse AT e 4 |
pointer on the screen. Al d.N!LlﬂE
Another popular rype of mouse, the optical mouse, is nonmechanical. This

type of mouse emits a beam of light from its underside; it uses the light's reflection Far mors Information on mice
to judge the distance, direction, and speed of its travel (see Figure 2A.14). and mouse manutactrers, vist

The mouse offers two main benefits. First, the mouse lets you position the cur- Iittpeffwnwew.mbhe.cam/
sor anywhere on the screen quickly withour using the cursor-movement keys. You
simply move the pointer to the on-
screen position you want and press the
mouse button; the cursor appears at
that location.

Second, instead of forcing you ro
type or issue commands from the key-
board, the mouse and mouse-based
operating systems let you choose com-
mands from casy-to-use menus and
dialog boxes (see Figure 2A.15). The
result is a much more intuitive way to
use comy Instead of bering
obscure command names, users can
figure out rather ecasily where com-
mands and options are located.

FIGURE 2A.12 :

The parts of @ mecharscal mouse, seen
Trom the bottom,

~ ONLINE

For more information on optical
mice, sl

Iittpe/ fweww.mhhe.com/
pelemorton

FIGURE 2A.13

How the mouse controls the painter
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FIGURE 2A.14

T underside of an optical mouse.

For more information on mouse
techniques, vl
Inttpe/fwww.mhhe.com/
peternorton.

FIGURE 2A.15

Using the mouse to choose a command
from a men.

FIGURE 2A.16

UUsing the mouse to control the on-5creen
painier
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If you use a drawing program, you can use the mouse to

create graphics such as lines, curves, and freehand shapes

on the screen, The mouse has helped establish the com-

puter as a versatile tool for graphic designers, starting
what has since become a revolution in the graphic de-
sign field.

Using the Mouse
You use a mouse to move the pointer to a location on
the screen, a process called pointing. Everything you
do with a mouse is accomplished by combining point-
ing with these techniques:
» Clicking
»» Doubleclicking
» Dragging

» Right-clicking

Blo [dt View Search Go Buckmarks

Mew Navigator Wiedow Qb
[ »
Open Web Location, ., Chri+shiftsl
Open Fie..., Chho
Cless ChelaW
Save Ag... Crls
Egit Page CrHE
Send Page...

Prit... % fa ]

Prnt Plus »
Wk Offine

Exit Cerig

P'ointing means pushing the mouse across
your desk. On the screen, the pointer moves
in relation to the mouse (see Figure 2A.16).
Push the mouse forward, and the pointer
moves up. Push the mouse to the left, and the
pointer moves to the left. To point to an ob-
ject or location on the screen, you simply use
the mouse 1o place the pointer on top of the
object or location.

The mice that come with IBM-compatible
computers usually have two buttons, but rech-
niques such as clicking, double-clicking, and
dragging are usually carried out with the left
mouse button (see Figure 2A.17). In multi-
button mice, one button must be designated

The pointer

relation to the
mouse's
movements.




as the “primary™ button, re-
ferred to as the mouse button,
Some mice can have three or
more buttons. The buttons’
uses are determined by the
computer’s operating system,
application  software,  and
mouse-control software,

To click an item with the
mouse, you move the pointer ro
the item on the screen. When
the pointer touches the object,
quickly press and release the primary mouse button once
(see Figure 2A.18). Clicking—or single-clicking, as it is
also called—is the most important mouse action. To select
any object on the screen, such as a menu, command, or
button, you click it.

Double-clicking an item means pointing to the item
with the mouse pointer and then pressing and releasing the
mouse burton twice in rapid succession (see Figure 2A.19).
Double-clicking is primarily used with desktop objects
such as icons. For example, you can double-click a pro-
gram’s icon to launch the program.

Diragging an item means positioning the mouse pointer
over the item, pressing the primary mouse burton, and
holding it down as you move the mouse. As you move the
pointer, the item is “dragged” along with it across the
screen (see Figure 24.20). You can then drop the item in a
new position on the screen. This technique is also called
drag-and-drop editing, or just drag and drop. Dragging isa
very handy tool. In a word-
processing program, for exam-

ple, you can drag text from one PH:” down the
i i — primary button
location to another in a docu s

ment. In a file-management
program, you can drag a docu-
ment’s icon and drop it onto a
printer’s icon to print the docu-
ment.

Windows and many Win-
dows programs support right-
clicking, which means pointing
to an item on the screen, then
pressing and releasing the right mouse burton (see Figure
2A.21). Right-clicking usually opens a shortcut menu that
contains commands and oprions that pertain to the item to
which you are pointing.

A wheel mouse has a small wheel nestled among its bur-
tons (see Figure 24.22). You can use the wheel for various
purposes, one of which 15 scrolling through long docu-
ments, Not all applications and operating systems support
the use of the wheel.

FIGURE 28.17

..and release the button
when you finish dragging.
L]

Standard button configuration on a two-

button mouse.

SIUREOA1E

Clicking a mouse,

FIGURE 2A.19

Double-tlicking & mouse

FIGURE 2A.20%

Dragging with & mousa.

FIGURE 2A.21

Right-licking & mousa.
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Mouse Button Configurations

The mouse usually sits to the right of the keyboard (for

right-handed people), and the user maneuvers the mouse

with the right hand, pressing the left button with the
right forefinger. For this reason, the left mouse button
is sometimes called the primary mouse button,

If you are left-handed, you can the right
mouse button as the primary button (as shown in
Figure 2A.23). This configuration lets you place the

mouse to the left of the keyboard, control the

mouse with your left hand, and use your left fore-
finger for most mouse actions.
Newer mice enable you to configure buttons to
perform different rasks than clicking. You might
configure a burton to delete selected text, for ex-
ample, or to open a program that lets you search
for files. Such settings may limit the usefulness of
the mouse but can be helpful if you need to perform
a certain task many times.

ST 5 Variants of
| Portart | Pt Dgricrs | Homboa | Attt | Whesd |
s the Mouse
T T T
Although the mouse is a
[Pr— handy tool, some people do
h not like using a mouse or
Pt Budon 3 - have difficulty maneuvering
o~ one. For others, a mouse
‘I_:!:;";"""_._.ﬁ requires too much desktop
space—a real problem when
you are not working at a
desk!
FIGURE 2A.23 Uin Onlmd For these reasons and
e i s :;hers, hardwa‘;c Imak;:s
Most pesating tooks for - ve developed devices that
) [Cox ]_cww | | bou dupl the mouse’s func-
EOEICg o Ok, tionality but interact with
the user in different ways. The primary goals or these “mouse variants™ are to
provide ease of use while taking up less space than a mouse. They all remain sta-
tionary and can even be built into the keyboard.
Trackballs
DNL INE A trackball is a pointing device that works like an upside-down mouse. You rest

For mare informaticn on
trackballs, visit

hittpe/ fwrww.mhhe.com/
petemorton.
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your index finger or thumb on an exposed ball, then place your other fingers on
the buttons. To move the pointer around the sereen, you roll the ball with your in-
dex finger or thumb. Because you do not move the whole device, a trackball re-
quires less space than a mouse. Trackballs gained popularity with the advent of
laptop computers, which typically are used on laps or on small work surfaces that
have no room for a mouse.

Trackballs come in different models, as shown in Figure 2A.24. Some track-
balls are large and heavy with a ball abour the same size as a cue ball. Others are
much smaller. Most trackballs feature two buttons, although three-button models



SELF-CHECK ::
Circle the comect answer for each question. |
1. The most common kayboard kyout has about this many keys,
a. 10 b. 100 c 110
2. Which special keyboard key has a picture of the Windows loga on it? |
a. smar kay b. swoATouT key C. ATERNATE key
3. Most full-size PCs feature one of these as the painting device.
a. Keyboard b. Mouse ©. Scanner

are also available. Trackball units also are available in right- and left-handed
models,

Trackpads
The trackpad (also called a touchpad) is a stationary pointing device thar many
people find less tiring to use than a mouse or trackball. The movement of a finger
across a small touch-sensitive surface is rranslated into pointer movement on the
computer screen. The touch-sensitive surface may be only 1.5 or 2 inches square,
so the finger never has to move far. The trackpad's size also makes it suitable for
a notebook computer. Some notebook models feature a built-in trackpad rather
than a mouse or trackball (sce Figure 2A.25).

Like mice, rrackpads usually are separate from the keyboard in desktop com-
puters and are artached to the computer through a cord. Some special keyboards
feature built-in trackpads. This feature keeps the pad handy and frees a port that
would otherwise be used by the trackpad.

Trackpads include rwo or three buttons that perform the same functions as
mouse buttons, Some trackpads are also “strike sensitive,” meaning you can tap
the pad with your fingertip instead of using its burtons.

Pointers in the Keyboard

Many portable computers now fea-
ture a small joystick positioned near
the middle of the keyboard, typically
between the G and H keys. The joy-
stick is controlled with either fore-
finger, and it controls the movement
of the pointer on screen, Because
users do not have to rake their hands
off the keyboard to use this device,
they can save a great deal of time
and effort. Two burtons that per-
form the same function as mouse
buttons are just beneath the space-
bar and are pressed with the thumb.

Several generic  terms  have
emerged for this device; many manu-
facrurers refer 1o it as an integrated

FIGURE 2A.24

Trackhialls come in many shapes and
Sues,

HQII&&LTN'E = @

For mare
trackpads and integrated
pointing devices, visl
ttp:/fwreew.mhhe.com/
petemorton

FIGURE 2A.25

Some nolebiook computers and desidop

keyboards feature a bui-in trackpad.
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:| FioURE 2a.26

ctivity Tip

Proclu

Saving Time With Keyboard Shortcuts

In the 1980s, as programmers began packing more features
into PC software, they also developed ways for users to is-
sue an ever-increasing number of commands. Software
packages came with long lists of commands, all of which
had to be entered at the keyboard. (This was before the
mouse came into common use.) As a result, the computer
keyboard rapidly became a valuable tool,

Programmers began devising keyboard shortcuts that
allow users to issue commands quickly by typing a short
combination of keystrokes, Keyboard shortcuts involve using
a modifier key (such as LT or cTa) along with one or more
alphanumeric or function keys. To print a document in many
applications, for example, the user can press cTRL+P.

Function keys also became important. The 1 key, for ex-
ample, became the universal way to access online help, IBM-
compatible computer keyboards originally had 10 function
keys; eventually the number of function keys was expanded
to 12.

Another common type of keyboard shortcut involves
pressing the aur key to access a program’s menu system.
When running any Windows program, you can press ALT to

work.

2

activate the menu bar, and then press a highlighted letter
in a menu’s name to open that menu.

Still, a keyboard can hold only so many keys, and the
lists of keyboard shortcuts became unmanageable. A single
program could use dozens of “hotkeys,” as these shortcuts
were called. If you used several programs, you had to learn
different shortcuts for each program. Finally, the Common
User Access (CUA) standard led to the standardization of
many commonly used hotkeys across different programs and

i With this i for used
hotkeys, users have fewer hotkeys to remember.

Despite such standards, pointing devices (such as the
mouse) came along none too soon for hotkey-weary com-
puter users. Microsoft Windows and the Macintosh operating
system gained popularity because of their easy-to-use,
mouse-oriented graphical interfaces. By operating the
mouse, users could make selections visually from menus and
dialog boxes. Emphasis rapidly began shifting away from
the keyboard to the screen; today, many users do not know
the purpose of their function keys!

pointing device, while others call ir a 3-D poinr stick. On the IBM
ThinkPad line of notebook compurers, the pointing device is called
the TrackPoint (see Figure 2A.26).

Ergonomics and Input Devices

Any office worker will tell you that working at a desk all day can be
extremely uncomfortable (see Figure 2A.27). Sitting all day and us-
ing a computer can be even worse. Not only does the vser’s body
ache from being in a chair too long, but hand and wrist injurics can
result from using a keyboard and mouse for long periods.
hecome strained from staring at a monitor for hours. Such injuries
can be extreme, threatening the user’s general health and ability to

Much is being done 1o make compurers easier, safer, and more
Kl

to use. Erg

Tackpoint
tance of having

ics, which is the study of the physical

relationship between people and their tools—such as computers—
addresses these issues. Now maore than ever before, people recognize the impor-

ically correct ¢

furniture and using proper

posture and techniques while working with computers. (The term ergonomically
correct means thar a tool or a workplace is designed to work properly with the
human body, and thus reduces the risk of strain and injuries.)



Pointing, however, can slow you down. As menus and di-
alog boxes become inc gly crowded, ¢ ds can be
hard to find and their locations can be as difficult to re-
member as keyboard shortcuts. Many computer users over-
come these problems by using a combination of keyboard
shortcuts and a pointing device. You use one hand to issue
many basic shortcuts (such as crei+e and crRi+s) or to
launch macros. A macro is a series of commands that a pro-
gram memorizes for you. Macros enable you to issue an en-
tire set of commands in just a few keystrokes. Using these
technigues minimizes keystrokes and leaves a hand free to
use a pointing device.

The following table lists some of the shortcut keys avail-
able in Microsoft Word.

Repetitive Stress Injuries

The field of ergonomics did not receive much attention unnl a certain class of in-
juries began appearing among clerical workers who spend most of their time en-
are called repenive siress
injuries (RS1s) or repetitive strain injurics and result from continuously using the
body in ways it was not designed 1o work, One type of RSI thar is especially well E
documented among compurer users is carpal tunnel syndrome, a wrist or hand in-
jury caused by using a keyboard for long periods of time.

ds. These ail

tering data on p keyh

Press
CTRL+8

CTRL+T

CTRL+U

CTRL#SHIFT4<
CTRL+SHIFT+>
CTRLHD
CTRL+SPACERAR
CTRL+C
CTRL+L
CTRL+Y

CTRL+T
CIRLHY

To

Toggle bold character formatting on or
off for the selected or inserted text;
make letters bold or unbold

Toggle italic character formatting on or
off for the selected or inserted text;
make letters italic

Toggle underline character formatting
on or off for the selected or inserted
text; underline letters

Decrease font size for the selected or
inserted text

Increase font size for the selected or
inserted text

Remove paragraph formatting for the
selected paragraph or paragraphs
Remove character formatting for the
selected text

Copy the selected text or object

Cut the selected text or object

Paste text or an ohject

Undo the last action

Reda the last action

ONLINE

For mure information on

mics and avoicing

relaled njurkes, st

Inttp:/fwww.mhhe.com/
peternorton
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Transverse

Cross Section of Normal Wrist
Flexor Tendons and Sheath

Carpal Ligament
AN

FIGURE 2A.28

Ca

mdrome atiects the

- Median Nerve

in the wrist th
Figure 2A.28). In carpal tunnel syndrome, tendons in the tunnel become inflamed
because the victim has held his or her wrists stiffly for long periods, as people tend

The carpal tunnel is a passage gh which nerves pass (see

they press against the
nerves, causing tingling, numbness, pain, or the inability to use the hands. Carpal
tunnel syndrome is the best-known repetitive stress injury. It can become so de-
bilitating that victims can miss weeks or months of work. In extreme cases,

become infl

If you use a computer frequently, you can avoid R5Is by adopting a few good
waork habits, and by making sure that your hardware and workspace are set up in

nerves runaing thrawugh the carpal tuanel to do at a kevl 1. When the 1

of the wrist. " ;
surgery is required.
Avoiding Keyboard-Related Injuries
an ergonomically fricndly way.

1
4 3 [
At Issue

Computer Voting—Is It a Good Thing?

The dispute over electronic voting is as heated as a debate
b presid did: The risks versus the bene-
fits are discussed, investigated, and argued. But what are
the facts that lie beneath the fuss?

The key function of an electronic voting system is to ob-
tain voter prefi es and report th liably and accu-
rately. Some assert that electronic systems are safer than
other methods of voting because they implement security
checks and audit trails, and are tougher to tamper with
than paper ballots.

One of the most widely used electronic voting systems,
Diebold Election Systems  (http://www.diebold.com/
dieboldes/accuvote_ts.htm), boasts some 33,000 voting
stations in locations across the United States. Diebold's
AccuVote-TS system is a voter-activated interactive touch-
screen system using an intelligent Voter Card as the voter
interface. The interface allows voters to view and cast their
votes by touching target areas on an electronically gener-
ated ballot pad.

Chapter 2

Each wnit provides a direct-entry computerized voting
station that automatically records and stores ballot infor-
mation and results. While classified as a direct record entry
(DRE) device, the AccuVote-TS system has additional capa-
bilities. The tabulator is a multifunctional interface that
counts and tabulates the ballots at precincts on election
day and communicates with the host computer at Election
Central for accurate and timely jurisdictionwide results.

However, electronic voting systems have generated con-
cem because their work is not readily accessible for inspec-
tion; what goes on behind the screen is a mystery to the
general public and therefore causes uneasiness. With com-
puter voting, voter records are intangibly stored on a hard
drive, with voting results recorded in electronic memory.

Indeed, a July 2003 analysis of the Diebold touch screen
by computer researchers fram Johns Hopkins and Rice uni-
versities (found at http://www.newscientist.com) showed
that the software was riddled with errors and open to fraud.
However, even with the possibility of fraud, electronic



When setting up your computing workspace, make it a prior-
ity to choose a comfortable, ergonomically designed chair (sce

Figure 2A.29). Your office chair should

¥ Allow you to adjust its height,
» Provide good lower-back support.
¥ Have adjustable armrests.

Your desk also should be well-suited to computer use, like the
one shown in Figure 2A.30. The desk should hold your key-
board and mouse at the proper height, so that your hands are ar
the same height as your elbows (or a few inches lower) when you
hold them over the keyboard.

Here are some other tips that can help you avoid RSls while
working with your keyboard and mouse:

3 Use an Ergonomic Keyboard.
Traditional, flat keyboards are
not well-suited to the shape of
human hands. An ergonomic
keyboard allows you to hold
your hands in a more natural
position (with wrists straighe,
rather than angled outward)
while typing (see Figure 2A.31).

¥ Use a Padded Wrist Support. If
you type a lot, a wrist support
can be helpful by allowing you
to rest your hands comfortably
when ¥ou are not :Il.'t\.l.'l“}' wp-
ing. Remember, however, that

FIGURE 2A.29

An

cletir and dest

rically designed computer

FIGURE 2A.30

Another argument in favor of paper ballots, or at least
paper receipts, is that in order to verify an election, all you
need to do is gather up the ballots and tabulate them a sec-
ond (or third, as the case may be) time. However, auditing
paper ballot systems is not always as easy as it sounds. Bal-
lots, particularly punch-cards, sometimes provide ambigu-
ous results, as seen in a recent presidential election. They
are easily forged and they must be physically handled and
transported, which provides the opportunity for substitu-
tion or loss.

Whether computerized or traditional, no election system
is infallible, and in truth, perhaps it doesn't need to be. As
some have said, every safe has the capability to be cracked.

The same is true for voting systems. The issue is not
whether they are 100 percent secure, but whether they pre-
systems may still be safer than prior methods of voting be-  sent adequate safequards to give us faith in the integrity of
cause they implement redundant security checks and audits  our elections.

and may be more difficult to tamper with because of the |
size and nature of their tabulating components, J
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FIGURE 2A.31

An example of an grgonomic keyboard.

FIGURE 2A.32
Whet byping, your hands should be o

Erie with your loreanms at all imes and
when viswed from any angle.
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you should never rest your wrists on anything—even a comforrable wrist
support—while you rype. Use the support only when your fingers are not
moving over the keyboard.

Keep Your Wrists Straight. When typing, your hands should be in a straight
line with your forearms, when viewed either fram above or from the side
(see Figure 2A.32). Keeping the wrists bent in cither direction can cause mus-
cle farigue,

Sit Up Straight. Avoid slouching as you type, and keep your feer flat on the
floor in front of you. Avoid crossing your legs in front of you or under your
chair for long periods.

Learn to Type. You will use the keyboard more efficiently and naturally if
vou know how to type. If you “hunt and peck,” you are more likely to
slouch and keep your head down while looking at the keyboard. This tech-
nigue not only slows you down, but it leads to fatigue and stiffness.

Take Frequent Breaks. Get up and move around for a few minutes cach
hour, and streteh occasionally throughour the day.




Summary ::

Key Terms ::

alphanumeric key, 60
buffer, 54

carpal tunnel syndromie, 61
click, 57

cursor, 52
cursor-movement key, 52
double-clicking, 57

drag and drop, 57
drag-and-drop editing, 57
dragging, 57

¥y

A standard computer keyboard has about 100 keys.

Most keyboards follow a similar layout, with their keys amanged in five groups.
Those groups include the alphanumeric keys, numeric keypad, function keys, mod-
ifier keys, and cursor-movement keys,

When you press a key, the keyboard controller places a code in the keyboard buffer
to indicate which key was pressed. The keyboard sends the computer a signal,
which tells the CPU to accept the keystroke,

The mouse is a pointing device that lets you control the position of a graphical
pointer on the screen without using the keyboard,

Using the mouse involves five techniques: pointing, clicking, double-clicking, drag-
ging, and right-clicking.

A trackball is like 3 mouse tumned upside-down. It provides the functionality of a
mouse but takes less space on the desktop.

A trackpad is a touch-sensitive pad that provides the same functionality as a
mouse, To use a trackpad, you glide your finger across its surface.

Many notebook computers provide a joystick-like pointing device bufit into the
keyboard, You control the pointer by moving the joystick. On IBM systems, this de-
vice is called a TrackPoint. Generically, it is called an integrated pointing device.
Continuous use of a keyboard and pointing device can lead to repetitive stress
injuries,

The field of ergenomics studies the way people use tools, This study leads to bet-
ter product des!gns and techmques that help people avoid injuries at work,
Ergonomically desig y is are available to help users prevent repetitive
stress injuries to the wrists and hands.

ergonomics, 60

function key. 51

insertion point, 52

integrated pointing device, 59
keyhoard buffer, 54

keyboard controlles, 53
keyboarding, 50

mechanical mouse, 55
modifier key, 50

numeric keypad, 51

optical mouse, 55

ing device, 54

repeat rate, 54

repetitive stress injury (RSI), 61
right-clicking, 57

trackpad, 59

TrackPeint, 60

wheel mouse, 57
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Key Term Quiz

Complete each statament by writing one of the terms listed under Key Terms in each blank.

1.

In computer use, the skill of typing is often referred to as

2. 1BM-compatible PCs have 100r 12 . _ _ keys.

3. In many programs, an on-screen symbol called an) or a{n) shows you where you are
in a document.

4. Afn) __is a temporary storage area that holds data until the CPU is ready for it.

5. In addition to pointing, the four primary mouse techniques are ' . .
and _ —

6. You use a mouse (or one of its variants) to position a(n) ——_ on the screen.

7. In many Windows applications, you can open a shortcut menu by the mouse.

8. Many laptop computers feature a small joystick between the ¢ and & keys, which is calleda(n) —___ or
aln) .

9. . I8 the study of the way people work with tools.

10, —— is a common type of repetitive stress injury among computer users.

Multiple Choice ::

Circle the word or phrase that best completes each statement.

o4

[

=

¢

=

Some people claim that when computers can interpret handwriting and speech with 100 percent accuracy, this will
become unnecessary.

2. mice b. typing c. pointing device d. special-purpose keys

. These keys make up the part of the keyboard that looks like a typewriter's keys.

a. special-purpose keys b. function keys . typing keys d. alphanumeric keys

. The common keyboard arrangement is called the . layout,

a. GWERTY b. QEWTYR <. (YWERT . QWERYT

. Which of the following is not a modifier key?

a, SiFT k. cTRL . ALl . BACKSPACE

. In most programs, you can press this key to get help,

a. Bt b.Fl C. AT d. ri0

. When you press a key, this device notifies the system software.

a. keyboard b. keyboard buffer c. keyboard controller d. keyboard CPU

. In many Windows applications, you can use this key as an alternative to the right mouse button.

&, B b.fl ©. SPALERAR d. sHoRTOUT

Chapter 2



8. This type of mouse uses reflected light to measure its movements,

a. optical b. laser c. mechanical d. wheel
9. In a multi-button mouse, one button must be desi i as the button.
a. first b. left €. primary d. user

10. Youcan & program’s icon to launch the program.
a. point to b. double-click ©. right-click d. drag

Review Questions ::
In your own words, briefly answer the following questions.

. Most standard keyboards include five major groups of keys. List them.

. Why are most standard keyboards called “OWERTY” keyboards?

. What does the creL key do?

. What is the purpose of the start key, which appears on many IBM-compatible keyboards?
. What happens when you press a key on the computer's keyboard?

. What is the purpose of the mouse pointer?

. How does a mechanical mouse work?

. Describe two benefits of using a mouse,

O LN O ;s W N =

. What does the term dragging mean and how do you do it?

H

. Describe the cause and effect of carpal tunnel syndrome.

Lesson Labs ::

Complete the following exercises as directed by your instructor.

1. Test your typing skills in Notepad. Click the swar button, point to All Programs, click Accessories, and then click
Notepad to open the Notepad text-editing program. Notepad opens in a window. Have a classmate time you as you
type a paragraph of text, The paragraph should be at least five lines long and should make sense. (For example, you
could type a paragraph of text from any page in this book.) Do not stop to comect mistakes; keep typing until you
are finished typing the selection.

2. Inspect your system’s mouse settings. (Do not change any settings without your instructor's permission.) Use the
following steps:
a. Click the starT button to open the Start menu; then click Control Panel. The Control Panel window opens.
b. Double-click the Mouse icon to open the Mouse Properties dialog box. Click the tabs in this dialog box and
inspect your settings.
c. Experiment with the Pointer Speed and Show Pointer Trails tools. How do they affect your mouse's performance.
When you are finished, click Cancel.
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Inputting Data
in Other Ways

OBJECTIVES ::

List two reasons why some people
prefer alternative methods of
input over a standard keyboard or
mouse,

List three categories of
alternative input devices,

List two types of optical input
devices and describe their uses.
Describe the uses for speech-
recognition systems,

Identify two types of video input
devices and their uses.

Overview: Options for Every Need and Preference

Although the keyboard and the mouse are the input devices that people
use most often, there are many other ways to input data into a com-
puter. Sometimes the tool is simply a matter of choice. Some users just
prefer the feel of a trackball over a mouse. In many cases, however, an
ordinary input device may not be the best choice. In a dusty factory or
warchouse, for example, a standard keyboard or mouse can be dam-
aged if it becomes clogged with dirt. Grocery checkout lines would slow
down dramarically if cashiers had to manually input product codes and
prices. In these environments, specialized input devices rolerate extreme
conditions and reduce the risk of input errors.

Alternative input devices are important parts of some special-
purpose comy T:lpplng a lheld 's screen with a pen is
a much faster way to input commands than r'_rpmg on a miniature key-
board, On the other hand, a specialized device can give new purpose to
a standard system. If you want to play action-packed games on your
home PC, for example, you will have more fun if you use a joystick or
game controller than a standard keyboard or mouse.

This lesson examines several categories of alternative input devices
and discusses the special uses of each, You may be surprised at how of-
ten you see these devices, and you may decide that an alternative device
will be your primary means of interacting with your computer.




Devices for the Hand

Most input devices are designed to be used by hand. Even specialized devices like
touch screens enable the user to interact with the system by using his or her fin-
gertips, Unlike keyboards and mice, many of these inpur devices are highly intu-
itive and easy to use without special skills or training.

Pens

Pen-based systems—including many tablet PCs, personal digital assistants, and
other types of handheld computers—use a pen for data inpur (see Figure 2B.1).
This device is sometimes called a stylus, You hold the pen in your hand and write
on a special pad or directly on the screen. You also can use the pen as a pointing
device, like a mouse, to select commands by tapping the screen.

You might think that pen-hased systems would be a handy way 1o enter text into
the computer for word processing. In reality, developers have had a great deal of
trouble perfecting the technology so that it deciphers people’s handwriting with
100 percent reliability, Be- -
cause handwriting recogni- ‘o \
tion is so complex, pen-based [
computers are not used gener- -ng
ally to enter large amounts of |
text, although they are used
frequently for taking notes,
creating short messages, and
writing annotations on elec-
tronic documents (see Figure
2B.2). PDAs and tablet PCs
are popular for these kinds of
tasks, which do not require
keyboarding.

Pen-based computers are
commonly used for dara col-
lection, where the touch of a
pen might place a check in a
box to indicate a part that
must be ordered or a service
that has been requested. An-
other common use is for
iNpuULting signatures or mes-
sages that are stored and
transmitted as a graphic im-
age, such as a fax. When
delivery-service drivers make
deliveries, they often have re-
cipients sign their names on
such a computer-based pad
(see Figure 2B.3). As hand-
writing-recognition technol-
ogy becomes  increasingly
reliable, pen-based systems
will undoubtedly become
mare common,

NOIt&WLINE @ [

Far mare information on pen-
based computing systemns, vist
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FIGURE 2B.1 as
T interzct with & pen-basad competer,
you can use the pen to point, tap, drag.
draw, and even write on the device's
SCIeen.

FIGURE 2B.2

Tabliat PCs allow tha user 10 input data
{such ds notes, appoinaments, of phane
numbers) by writing directly on the
soreen with the unit's pen

FIGURE 2B.3
Whien you receive a package via LIPS,

jou may b axsked 10 Si00 your nama on
a pen-hased computer System.
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Touch Screens

Touch screens accept inpur by allowing the
user to place a fingertip directly on the
 computer screen, usually to make a selec-

" tion from a menu of choices, Most touch-
screen computers usc sensors on the
screen’s surface to detect the touch of a fin-
ger, bur other rouch screen technologies are
in use, as well.

Touch screens work well in environ-
ments where dirt or weather would render
keyboards and pointing devices uscless,
and where a simple, intuitive interface is
|mpcn1.1nt They are well-suited for simple

ions, such as | teller ma-
chines o public information kiosks (see
Figure 2B.4). Touch screens have become
common in fast-food restaurants, depart-
ment stores, drugstores, and supermarkets,
where they are used for all kinds of pur-
poses, from creating personalized greeting
cards to selling lotrery tickets.

Game Controllers

You may not think of a game controller as an inpur device, bur it is, Personal
computers are widely used as gaming platforms, challenging dedicated video
game units like the Sony PlayStation and others (see Figure 2B.5). Because PCs of-
fer higher graphics resolution than standard relevisions, many gamers believe a
well-equipped PC provides a better game-playing experience. If your computer is
connected to the Internet, you can play games with people around the world.

A game controller can be considered an input device because a computer game
is a program, much like a word processor. A game accepts input from the user,
processes data, and produces ourput in the form of graphics and sonml As com-
puter games become more derailed and elak more ialized game con-

trollers are being d:vn]npod to take
advantage of their features.

Game controllers generally fall into
two broad categories: game pads and joy-
sticks (see Figure 2B.6). Joysticks have
been around for a long time and can be
used with applications other than games.
(Some joystick users actually prefer using
a joystick rather than a mouse with some
business applications.) Joysucks enable
the user to “fly” or “drive” through a
game, directing a vehicle or character.
They are popular in racing and flying
games. A variant of the joystick is the rac-
ing game controller, which includes an ac-
tal steering wheel; some racing game
controllers even inzlude foor pedals and
gearshifts

If you have ever used a video gaming
system, you are familiar with game pads.




A game pad is a small, flar
device thar usually pro-
vides two sets of con-
trols—one for each hand.
These devices are ex-
tremely flexible and are
used to control many
kinds of games. If you do
not have a joystick, you
can use a game pad ro
control most racing and
flying games. (Many com-
puter games still provide
support for a mouse or
keyboard, so a dedicared
game controller is not al-
ways required. )

FIGURE 2B.6 H

Several kinds of game control o
are avasabie, some of whic i
sophisticated. Soma controdars even |
provide featback, si
vibrations or pulsas, 1o halp players *feel”
the action in tha game.

Optical Input Devices

For a long time, futurists and computer scientists have had the goal of enabling
compurers to “see.” Computers may never see in the same way thar humans do,
but optical technologies allow computers to use light as a source of input. These
tools fall into the category of optical input devices.,

Norton | @

For more Information on bar
codas and bar coa readers., visit
It fvewe.mibshe. com/
Bar Code Readers peternarton

Bar code readers are one of the most
widely used input devices, The most com-
mon type of bar code reader is the flatbed
maodel, which is commonly found in su-
permarkets and department stores (see
Figure 2B.7). Workers for delivery ser-
vices, such as FedEx, also use handheld
bar code readers in the field ro identify
packages (sce Figure 2B.8).

These devices read bar codes, which
are patterns of printed bars that appear
on product packages. The bar codes iden-
tify the product. The bar code reader
emits a beam of light—frequently a laser
beam—that is reflected by the bar code
image. A light-sensitive detector identifies
the bar code image by recognizing special
bars at both ends of the image. These spe-
cial bars are different, so the reader can
tell whether the bar code has been read
right-side up or upside down.

After the detector has identified the
har code, it converts the individual bar
patterns into numeric digits—code the
computer can understand (see Figure

FIGURE 2B.7

Intn & cash regs
procenias over a flatbad b
The reaier progec

FIGURE 2B.8

2B.9). The reader then feeds the data into
the computer, as though the number had
been typed on a keyboard.

Courier senices, like FedEx, use
handheld bar cote readers 1o track
packapes all the way (o Meir destination
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| Menudacturers use bar codes to identify
milions of unique products.
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Image Scanners and Optical Character
Recognition (OCR)

The bar code reader 15 a special type of image scanner. Image
scanners (also called scamners) convert any printed image into
electronic form by shining light onto the image and sensing the
intensity of the light’s reflection at every point. Figure 2B.10 il-
lustrates the scanning process.

Color scanners use filters ro separate the components of
color into the primary additive colors (red, green, and blue) at
each point, Red, green, and blue are known as primary additive
colors because they can be combined to create any other color.
Processes that describe color in this manner are said o use
RGB color.

The image scanner is useful because it translates printed im-
ages into an electronic format that can be stored in a com-
puter’s memory. Then you can use software to organize or manipulate the
electronic image. For example, if you scan a photo, you can use a graphics pro-
gram such as Adobe Photoshop to increase the contrast or adjust the colors. If
you have scanned a rext document, you might wanr to use oprical character
recognition (OCR) software to translate the image into text that you can edir.
‘When a scanner first creates an image from a page, the image is stored in the com-
puter’s memory as a birmap, A bitmap is a grid of dors, each dot represented by
one or more bits. The job of OCR software is to translate that array of dots into
text that the computer can interpret as letters and numbers.

To translate bitmaps into text, the OCR software looks at each character and
tries to match the character with its own assumptions about how the letters
should look. Because it is difficult to make a computer recognize an unlimited
number of rypefaces and fonts, OCR software is extremely complex and not al-
ways 100 percent reliable. Figure 2B.11 shows a few of the many ways the letter
£ can appear on a printed page.

Deespite the complexity of the task, OCR sofrware has become quite advanced.
Today, many programs can decipher a page of text received by a fax machine. In
fact, compurers with fax modems can use OCR software to convert faxes directly
into text that can be edited with a word processor,

Scanners come in a range of sizes from handheld models ro flatbed scanners
that sit on a desktop (sce Figure 2B.12). Handheld scanners are more portable but

Printed page — e

~— () Alight source is moved across
a printed page.

<— ) e light bounces off the page
and Is passed through a lens...

" =— € ...and onto light-sensitive diodes,
which convart the light to

Gircuit board

~— () A circuit board converts the
i | electricity to numbers and sends
l\-... the informatian to the computer,
| =L To computer



typically require multiple passes to
scan a single page because they are
not as wide as letter-size paper.
Flatbed scanners offer higher-qual-
ity repr ion than do handheld
scanners and can scan a page in a
single pass. (Multiple scans are
sometimes required for color im-
ages, however) To use a flatbed
scanner, you place the printed im-
age on a piece of glass similar to the
way you place a page on a photo-
copier. In some medium-sized scan-
ners, you feed the sheet to be
scanned through the scanner, simi-
lar to the way you feed a page
through a fax machine.

gg9ggggggs
gg£299888
999§98838
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SELF-CHECK ::
Circle the correct answer for each question.
1. These are often usad for taking notes, but not for entering larga amounts of taxt.
2. touch screens b. pen-based computers ¢ optical scanners
2. Tha racing game controlier is a variation of this,
a. joystick b, mouse . scanner
3. Abar code reader emits this,
a. sound b, fight ¢. commands

FIGURE 2B.11

Atew of the ways that o lowarcase g cen

appesr in prind

FIGURE 28.12

Larga-formal flatbed scanners produca

high-resalution, digiized versans of
documents, Graphic arbsts prefer tius
type of scamer becausa It yelds the

highest-quality scans of photographs and

uther images.
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Speech Recognition

The youngest daughter of an associate recently entered
graduate studies at MIT, She's already received a BS in En-
qgineering and an MA in Mathematics. So what has drawn her
to Cambridge? “The speech-recognition railroad,” she says.
When I asked her how long she plans to stay on that
train—"All the way to retirement!”

That answer speaks about more than just her smart sense
of humor and the lucrative prospects of an MIT doctorate, It
also reveals the nearly glacial pace of movement toward
achieving that “holy grail” of human interface. Science has
explored this idea—talk to machines and they do what we
tell them—for nearly a century, and simulations of success
have been in the public eye for almost as long. A popular
sight at the 19391940 New York World's Fair was Westing-
house’s “Elektro,” a 10-foot-tall “robot” (the word was
coined just 18 years prior) that could walk, dance, speak,
and smoke a cigarette, all in apparent obedience to spoken
commands. OF course, Elektro had a lot of human help, and
there wasn't much progress in the world of speech recogni-
tion during the subr 50 years, M hile Gene Rod-
denberry’s Star Trek and George Lucas's Star Wars made
commonplace the fantasy of machines that could, at the
least, understand anything spoken by anyone and, at best,
Carry an ¢ ions that their own p
ties, But, in the words of some foll;elnn sage, our own real
future isn't what it used to be,

It's not for want of trying. Serious research has been
done on the subject of voice recognition and control since
the earliest days of computing. It turns out that what is

=

such an innate skill for us humans

is far from easy for ¢ And this was hing of a
surprise, because of how we humans hierarchically rate our
own five senses. When we have thought about those senses
in the past—sight, hearing, taste, smell. and touch—we've
tended to order them with our precious and delicate binoc-
ular, full-color sight at the pinnacle. The eye and our entire
wvision mechanism are so complex—as I'm writing this, it re-
mains one of very few organs of the body that we cannot
transplant with impressive success. This complexity led
many to assume that we would have computers listening to
our voices long before they could see us. Wrong, again.

Computers can recognize individual human faces, ma-
chine parts, and components with accuracy and a precision
far greater than our organic vision, Computers do this by
using very sophisticated software to compare live video im-
ages with massive databases of, say, faces and facial fea-
tures, Just like people, then, a computer needs to be taught
what you look like before it can recognize you. Once the
software records certain characteristics of your face, it can
still recognize you even if you change your hair, grow a
beard, even pretend to be of the opposite sex,

Voice recognition isn't nearly as successful. Part of the
problem resides in the nature of sound. There are recogniz-
able edges to your face, a line to the angle of your nase,
and so forth, but there are no obvious “lines” to separate
the sound waves of your voice from the background noise
of, say, a loud party. As human beings, we rely tremendously
on the context of a conversation to help understand what is

Audiovisual input Devices

Today, many new PCs are equipp

New

1 with compl | IR Wil

computers have features chat enable them to record audio and video input and

Now that sound capabilities are standard in computers, microphones are becom-
g increasingly important as input devices to record speech. Spoken mput is used
often in multimedia, especially when the presentation can benefit from narration.
Most PCs now have phone-dialing capabilities. If you have a microphone and

with an carphone), you can use your PC to

play it back.
‘E?; / ONLINE Microphones
¢ For meea infarmatien on
| LERT el cards, and
speech recognibon, viet
hittp/fwerw.mibhe.com/ speakers (or a headscer micropl
patermorton. make telephone calls,
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Microphones also make the PC useful for audio and videoconferencing over
the Internet. For this type of sound input, you need a microphone and 2 sound
card. A sound card is a special device inside the computer, which translates analog



said to us in a noisy environment. Computers can be pro-
grammed to work with context, but they have to be able to
distinguish our voices first. So, while facial recognition sys-
tems can pick out an individual walking along 2 husy street,

infection, even I no longer sound like myself. How is a com-
puter to know that “pibbta lebrah™ means anything at all?
Given today's technology, it can’t. Each voice recognition
system needs to be trained to recognize the voice of each
user, and if a user's voice changes significantly—or if the
noise environment of the speaker changes—the computer
must be retrained. Most of the best trained systems provide
better than 99 percent accuracy, which sounds excellent, un-
til you consider that means that the computer makes as
many as one recognition mistake for every 100 sounds—not
words, sounds—it hears. (A few “no-training” systems are
beginning to appear, but these have had limited applica-
tions, such as speaking numbers to choose from a telephone
menu of options.}

Thousands of human hours have gone into the research

speech recognition requires a carefully ¢
ment from the start.Good voice recognition systems can he
trained to recognize and associate certain sounds with hu-
man words, Training usually involves spending several hours
reading passages of text into a microphone while the com-
puter “listens” and learns how the speaker pronounces cer-
tain sounds. Once the computer recognizes these
phonemes, it can combine them together—usually in con-
junction with a dictionary—to make whole words from the
sounds.

But what happens when those sounds don't sound like
those sounds? When I say, “Print a letter,” it sounds like
me—not like you, or like someone with a different regional
accent. In fact, when I say, “Print a letter,” with a bad sinus

audio signals (that is, sound waves)
from the microphone into digiral
codes the computer can store and
process, This process is called digi-

3 Hi Thiz Iz Tim wav - Sound Recorder FE |

and d of comp speech recognition to bring
us to where we are today. Has it been worth it? Absolutely!
Speech tecognition holds untold promise for millions of
people with different abilities, some of which have limited
their freedom of creativity with modern technology. As per-
sonal computers continue to benefit from advances in
processor power, it will be increasingly possible to make
ever-more complex analyses of sound. This, in tum, will
push recognition capabilities closer and closer to a level of
perfection that has remained so elusive. It's also possible,
even likely, that a new group of thinkers will conceive of an
entirely new way to look at the problem, It may be you who
finally unlocks speech recognition for generations to come.

FIGURE 2B.13
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Using simple audio recording software that is built into your computer’s oper-
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aring system, you can use a microphone to record your voice and create files on
disk (see Figure 2B.13). You can embed these files in documents, use them in Web
pages, or e-mail them to other people.

There is also a dcrnand for rr:msl:mng spoken words into rext, much as there
isad | for 1 hand: g into text. Translating voice ro text is a ca-
pability known as speech recognition [nr voice recognition), With it, you can dic-
tate to the computer instead of typing, and you can control the computer with
simple commands, such as Open or Cancel.
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Speech-mcngnitiun mfrw.m: takes the smallest individual sounds

prepronurciston or mastke

mnwwwunmm N
highightg words. The wizard will fhon back up i e bt pase

in a lang) called p and translates them into text or
comlmnds AI:hough the I-ng]uih language uses only abour 40
reliable translation is difficult. For cx:unplc, some
words in English have the same sound but have uilflmnt meamnss
(10 versus too, for ple). The challeng pe
software is to deduce a sound’s meaning corm:lly from its context
and to distinguish meaningful sounds from bu‘kground noise.
Speech-recognition software has been used in commercial ap-

|;'l'w li for years, but traditionally it has been extremely costly,
ik e as well as difficult to develop and use. Low-cost commercial ver-
S TN - - sions of sp are now available, and they
itk [hen | e | promise m be a real benefit to users who cannot type or have dif-

flmlty using a keyboard
FIGURE 2B.14 Ne speech-rec B are much more

This dialog box helps the user "train®
spaech-recognition software 1o achieve
higher accusacy in dictation,

FIGURE 2B.15

Murophanes ate becoming increasingly
popular inpul denices:

FIGURE 2B.16
Keybaards, deum machines, sequencers,
and other types of sieciranic instruments
can be connectsd ogether—and 1o a
computiar—by using MIDI lechrclogy.
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reliable than the p:n:kages that were available a few ymrs ago. Some packages can
recognize accurately 80 ro 90 percent of spoken words by using large stored vo-
cabularies, or words they can recognize. The user may need to “train” the soft-
ware to recognize speech patterns or the pronunciation of some words, but this
procedure is relatively simple (see Figure 2B.14). Another enhancement to speech-
recognition programs is their ability ro recognize continuous speech. Older sys-
tems required the user to pause between words, which improved accuracy but
greatly slowed the data-cntry process.

Speech-recognition programs usually require the use of a noise-canceling mi-
crophone (a microphone that filters out background noise). Most commercial
packages come with a microphone (see Figure 2B.15).

Other Types of Audio Input

Computers can accept many kinds of audio input. If your compurer has a sound
card with the appropriate plugs, you may be able to input music from a compact
disc, a tape player, a radio, or even a record player.

If the audio source outputs sounds in the form of analog waves (as is the case
when you speak into a microphone), the compurer's sound card must converr the
analog signals into digital code so the computer can store and use it This is not
necessary when recording audio from a compact disc or a digital video disc, bur
conversion is required for analog sources such as phonograph records and cas-
sette tapes

1f your sound card has a built-in Musical Instrument Digital Interface (MIDI)
port, or if you have a dedicared MIDI adaprer, you can connect many kinds of
electronic musical i to your P MIDI-based instruments can
communicate with and control one another, and any PC can be used 1o control
MIDI instruments and to
record their output (sce Fig-
ure 2B.16). MIDI is ex-
tremely  popular  amoeng
musicians of all stripes, who
use it to write, record, and
edit music, and even 1o con-
trol instruments and effects
during performances.




Video Input

With the growth of multimedia and the Internet, computer users are adding video
input capabilities to their systems in great numbers, Applications such as video-
conferencing enable people to use full-motion video images, which are captured
by a ?C video camera, and transmit them to a hmited number of recipients on a

rton
5 NLINE

For more information on ditferant
types of video input. vsit

network or to the world on the Internct. Videos are commonly used in p
tions and on Web pages where the viewer can start, stop, and control various as-
pects of the playback.

The video cameras used with computers
digitize images by breaking them into indi-
vidual pixels. (A pixel is one or more dots
that express a portion of an image.} Each
pixel's color and other characteristics are
stored as digital code. This code is then com-
pressed (video images can be very large) so
that it can be stored on disk or transmited
over a network.

A popular and inexpensive type of PC
video camera—called a Webcam—can sit on
top of a PC monitor or be placed on a stand,
so the user can “capture” images of himself
or herself while working atr the compurer
(sec Figure 2B.17). This arrangement is
handy for videoconfe ing, where multipl
users see and talk to one another in real nime
over a network or Internet connection (see
Figure 2B.18).

Using a  wvideo
card, the user also can con-
nect other video devices, such
as VCRs and camcorders, 1o
the PC. This enables the user
to transfer images from the
video cquipment to the PC,
and vice versa. Affordable
video capture cards enable
home users to edit their
videotapes like professionals.

capture

Digital Cameras

Digital cameras work much like PC video cameras, excepr thar digital cameras are
portable, handheld devices that caprure still images (see Figure 2B.19). Whereas
normal film cameras capture images on a specially coated film, digital cameras
capture images electronically. The digital camera digitizes the image, compresses
it, and stores it on a special memory card. The user can then copy the information
to a PC, where the image can be edited, copied, printed, embedded in a documenr,
or transmitted to another user.

Most digital cameras can store dozens of high-resolution images at a time, and
mast cameras accept additional memory that increases their capacity even further.
Moving digital images from a digiral camera to a computer is a simple process
that uses standard cables, disks, or even infrared networking capabilities. A wide
range of digital cameras are available, from inexpensive home-use models (with
prices starting at just over $100) to professional versions costing several thousand
dollars,

petemorton
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Ask Andy Yother what the best part of his job is and his an-
swer comes quickly: “I get to play with million-dollar toys,”
says this lead hardware and support engineer at Norcross,
Ga.-based Canvas Systems, a reseller of certified, pre-owned
IT equipment. Those tays span a wide range of technology
systems and manufacturers, making Yother's job both chal-
lenging and fulfiiling at the same time.

“I handle any piece of equi that a f;
like Sun Microsystems or I18M would make,” says Yother.
“It’s neat to know that during any given week I'm going to
build, configure, test, and prepare for sale a wider variety of
equipment than most folks will see in their entire careers.”

Yother, who is currently completing his Bachelor's degree
in business administration at Shorter College, has racked up
career experience working for PC makers and circuit board
manufacturers. He started in an entry-level position at Can-
vas Systems, handling low-level testing and identification
of systems. Today he oversees a team of six auditors and
five engineers who build bare-metal assembly orders to cus-
tomer specifications, starting with the system board and
working up.

* Computers In Your Career

Hardware Technician

“Dur customers contact us, tell us what they need, and
we start with the bare bones and work up from there,” says
Yother, whose typical workday starts at 8 am and ends at
7 #u or later, depending on the time of year and level of
demand. “We configure the machines, test them, and pre-
pare them for customer use.”

Keeping up with changing technology is no easy task for
Yother, who must know how to break down and rebuild both
older systems and the newest, state-of-the-art systems
available on the market. To keep up, he reads trade and
technology magazines, visits manufacturers’ Web sites, and
subscribes to online mailing lists. “It's about trying to find
the best sources of accurate information, and digesting it
all," says Yother. “Some days, my brain just aches from in-
formation overload.”

Yother sees hardware technicians’ roles increasing in the
future. “We wouldn't have an IT field without the circuits,
memory, and processors to back it up,” says Yother, who ad-
vises all aspiring technicians to learn the computer inside
and out, and truly understand how it processes information
and accomplishes tasks.

Digital cameras have become standard equipment for de-
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FIGURE 2B.19

Alshough most digital cameras look ke
tractional film cameras, they work in a
very differont way.
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signers of all kinds. In the ficld of Web page design, for ex-
ample, digital cameras enable designers to shoot a subject
and quickly load the images onto their computers. This
process saves the step of acquiring existing photographs or
developing and printing film-based photos—which must be
scanned into the computer. Designers can update a Web site's
illustrations quickly and regularly using digital cameras.
Graphic designers can edit and enhance digital photo-
graphs in innumerable ways, using photo-editing software
(see Figure 2B.20). For example, a landscape designer can
use a digital camera to take a picture of a house, and then
use landscape design software to modify the image to show
how the house might appear with different landscaping.



‘Whether they're working for a company like Canvas Sys-
tems or within a firm's IT department, hardware mainte-
nance technicians are responsible for the following kinds of
tasks:

» Installing and configuring new computer hardware.

»» Installing peripherals.

»» Upgrading computers (installing updated cards, memory,
drives, etc.).

»» Dealing with network-related hardware issues (installing
network interface cards, working with cabling, installing
hubs or routers, etc.).

» ting and rep q hard of all types.

Many companies rely on their hardware maintenance tech-
nicians for input when planning for new system develop-
ment, expansion, or acquisitions. Their input is important
because technicians are in daily contact with end users and
develop a good understanding of their needs. A significant
advantage of the hardware technician's job is that it is a
great springboard to other, more advanced careers in tech-
nology. Entry-level technicians typically eam $20,000 to
$25,000, with pay scales increasing quickly with experience
to levels of $50,000 a year or more.

Interacting with Your Computer
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With a pen-based system, you use a pen (also called a stylus) to write on a special
pad or directly on the screen.

Pen-based computers are handy for writing notes or selecting options from menus,
but they are not well-suited for inputting long text documents.

Touch-screen systems accept input directly through the monitor. Touch-screen sys-
tems are useful for selecting options from menus, but they are not useful for in-
putting text or other types of data in large quantities.

A game controller is a special input device that accepts the user's input for playing
a game. The two primary types of game controllers are joysticks and game pads.
Bar code readers, such as those used in grocery stores, can read bar codes, trans-
late them into b and input the into a computer system.

Image scanners convert printed images into digitized formats that can be stored
and manipulated in computers.

An image scanner equipped with OCR software can translate a page of text into a
string of character codes in the computer's memary.

Microphones can accept auditory input. Using speech-recognition software, you
can use your microphone as an input device for dictating text, navigating pro-
grams, and choosing commands.

To use a microphone or other audio devices for input, you must install a sound card
on your computer.

A sound card takes analog sound signals and digitizes them. A sound card also can
convert digital sound signals to analog form.

PC video cameras and digital cameras can digitize full-motion and still images,
which can be stored and edited on the PC or transmitted over a LAN or the
Internet.




E B Review
Key Terms ::
bar code, 71 image scanner, 72 sound card, 74
bar code reader, 71 joystick, 70 speech recognition, 75
digital camera, 77 optical character recognition stylus, 69
digitizing, 75 {OCR) software, 72 video capture card, 77
game controller, 70 PC video camera, 77 voice recognition, 75
game pad, 71 pen, 69 Webcam, 77

Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank,
1. The pen used with a computer—such as a tablet PC—is also called a(n)
2. You might not think of a(n) . as a true input device, but it is.
3. Youcanfind _________ being used as input devices in supermarkets and department stores everywhere.
4. A bar code reader is a special type of .
Inacomputer, a(n) —_____ translates analog audio signals into digital codes the computer can use.

5.
6. The process of translating voice into text or commands the computer can und d is called
7. Usingaspecial ___ camera, you can participate in online videoconferences.

B, Aln) ———___ is a popular and inexpensive type of PC video camera,
9. Usinga(n) —___, you can connect video devices such as a VCR or camcorder to your PC.
10. A{n) —_ stores still images on a special memory card, rather than on film.

Interacting with Your Computer
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Multiple Choice

Circle the word or phrase that bast completes each statement.

(L3

. With a pen-based system, you can use the pen as a{n) . to select ¢ d

a. keyboard b, pointing device <. antenna d. microphone

. Pen-based computers are commenly used for this type of work,

a. writing lots of text b. taking pictures ¢. data collection d. recording sounds

are well-suited for use as input devices at automated teller machines or public information kiosks.
a. Touch screens b. Pens ©. Microphones d. Monitors

. A game controller can be considered an input device because a computer game is one of these,

A, @ joystick b, a part of a computer . a fun pastima . a program

. Game pads usually have two sets of these, one for each hand.

a. controls b. joysticks ©. games d. microphanes

. This type of technology lets computers use light as a source of input.

a. optative b. optical . optimal d. optional
L A(n) s used to identify a product and provide information about it, such as its price.

a. price check b. bar code . numeric digit d. light-sensitive detector
. Which type of software can translate scanned text into text that you can edit?

a. 05 b. ORC c. OCR d. ORS
. The process of converting analog sounds into code a computer can use is called .

a. sound recognition b. aptical character ©. scanning d. digitizing

recognition

. This type of connection lets a computer communicate with, control. and record electronic musical instruments.

a, DIMI b. MIDI . DIIM . MDIT

Chapter 2
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Review Questions ::

In your own words, briefly answer the following guestions.

1
2
3.

LI L

10.

. In what ways can you use the pen in a pen-based computing system?

. How do most touch-screen systems work?

List one reason why many people believe a PC provides a better game-playing experience than dedicated video
game units do.

. Explain how a bar code reader reads a bar code and what it does with the information from a bar code.
. What does an image scanner do?

. How does OCR software translate scanned text into text that you can edit?

. List three things you can do with the files you create by recording your voice on your computer,

. What two capabilities does speech-recognition software give you?

. List four audio sources you can use to record music on your computer.

What can you do with a video capture card?

Lesson Labs ::

Complete the following exercise as directed by your instructor,

1. If your computer has a microphone and sound card, complete the following steps to record a message and play
it back:

b.

Click the swar button to open the Start menu; then click All Programs | Accessories | Entertainment | Sound
Recorder.

When the Sound Recorder program opens, click the recoap button and speak into your computer's microphone;
then click the stor button.

c. Click riar to hear your message.

. Close the program by clicking the cLose button {with an X on it) in the upper-right corner of the window. If
Windows prompts you to save the file, click No.

Interacting with Your Computer B3



! Chapter Labs

Complete the following exercises using a computer in vour classroom, lab, or

home.

1. Check your keyboard's repeat rate. You can conteol the length of time your key-
board “waits”™ as you hold down an alphanumeric key before it starts repearing,
the character. You also can set the repeat speed. In this exercisce, check the repear
sertings bur do nor change any settings without your instructor’s permission.

a. Click the start burton on the Windows taskbar to open the Stare menu,

b. Click Control Panel. Double-click the Keyboard icon in the Control Panel
window,

¢. Click the tabs at the top of the Keyboard Properties dialog box and inspect
the current settings.

d. Click the Speed tab. Drag the Repeat delay and Repear rate indicators all
the way to the right, then to the lefs, and in different combinations. Test
the repeat rate at each setting by clicking in the test box and then holding
down an alphanumeric key.

e. Drag the Cursor blink rate indicaror to the right and left. How fast do you
want your cursor to blink?

1. Click Cancel to close the dialog box without making changes.

2. Mouse practice. Take the following steps:

a. Click the siArT button on the Windows taskbar to open the Start menu.

b. Point to All Programs, click Accessorics, and then click WordPad. The
WordPad progeam will open in its own window. (WordPad is a “light-
weight” word-processing application.} Norice the blinking inserrion point
in the window.

c. Type: Now is the time for all good men to come to the aid of their country.

d. Using your mouse, click in different parts of the sentence, The insertion
point moves wherever you click.

e, Double-click the word good. The word becomes selected: the lerters change
from black to white, and the background behind the word changes color

1. Right-click the selected word. A shorrcur menu appears.

. Chouse the Cut option, The highlighted word disappears from your screen,

. Click in front of the word cowatry to place the insertion poing; right-click

again. When the shortcur menu appears, choose Paste, The word good
feappears.

Double-click the word good again to select it. Now click on the selected
waord and drag it to the left while holding down the mouse burron, (A lie-
tle mark appears on the mouse pointer, indicating that you are dragging
something.} When the mouse pointer arrives in front of the word men, re-
lease the mouse button. The word good is returned to its ariginal place.

J- Conrinue pracricing your mouse techniques. When you are finished, close
the WordPad program by clicking the cLosE button (the button marked
with an X) in the upper-right corner of the window. The program will ask
if you want to save the changes o your document; choose No.

3. Pick your favorite pointing device. Visit these commercial Web sites for infor-
mation on various types of pointing devices,
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AVB Products. htip:fiwww.avbusa.com
Cirque. hup:/fwww.cirque.com

Hunter Digital. hupy/iwww.footmouse.com
»  Logitech, hrpfiwww. logitech.com
»  Razer. hup:/fwww.razerzone.com
» Pegasus Technologies. hripaiwww,
When you are finished, decide which device would work best for you. Be pre-
pared to tell your classmates about the device and explain why you selected it

Discussion Questions

As directed by your instructor, discuss the following questions in class or in

groups.

1. Despire the rapid advancements being made with handwriting-recognition
software, do you think that the keyboard will continue to be the preferred -
put device for gencrating text? Which alternative—speech recognition or
handwriting recognition—do you think has a better chance of ultimarely re-
placing the keyboard as the primary means of input?
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2. Suppose that you are responsible for puterizing a gourmer r
order-entry system. What type of input devices do you think would work bcsr
for waiters to inpur orders to the kitchen?

Research and Report

Using vour own choice of resources (such as the Internet, books, magazines, and
newspaper articles), research and write a short paper discussing one of the fol-
lowing topi

3 The availability and use of screen-reading technologies for computer users
who are sight impaired.

»  The kind of informarion stored in a producr’s bar code,
3 The DVORAK keyboard (an alternative to the standard QWERTY keyboard).

When you are finished, proofread and print your paper, and give it ro your
instructor.

TETHICAL ISSUES -

W
»

A computer’s input devices make it useful to people.
With this thought in mind, discuss the following ques-
tions in class.

1. Cumently, commercially available PCs are configured
for use by persons who do not suffer from physical
impairments or disabilities that would prohibit
using a computer. If a person with a physical im-
pairment wants to use a computer, he or she may
need to purchase special equipment or software. Do
you think this is fair? Should every PC be accessible
to everyone, whether they have physical impair-
ments or not? If you believe this should be the

case, how would you make computers accessible to
evaryone?

. You have applied for a job as a reporter for a news-

paper. Your journalistic skills are excellent. You are
not a touch typist, however, and your typing speed
is very slow. For this reason, the managing editor is
reluctant to hire you at the position's advertised
salary. How would you react to this situation? Is
the editor right? Should keyboarding skills be a re-
quirement for such a job? Would you be willing to
learn to type or accept the job at a lower salary? Be
prepared to defend your position.

Interacting with Your Computer
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Overview: lhnealn; Our Senses with Sight and Sound

In the beginni g was g but a feast for the senses. The |

carliest computers were little trore th:m gigantic calculators controlled VI d eo and
by large panels of switches, dials, and buttons. Today, nearly every com-

puter features some kind of visual display, but display screens were un- SO U n d

common until the 19605,

Now, computers can communicate informarion to you in several
ways, but the most exciting types of outpur are those that appeal to the
senses, It is one thing to read text on a printed page, but it is very dif-
ferent to see a document take shape before your eyes. It can be very ex-
citing ro watch moving, three-dimensional images on a large, colorful
sereen while listening to sounds in sterco.

Modern display and sound systems makc th: computing cxpcncncc
a more inviting one. of these sopk ted ourput
computers are casier to use, data is casier to manage, and mfarmauun
is easier to access, These technologies enable us to play games and
watch movies, experience multimedia events, and use the PC as a com-
munications tool.

This lesson introduces you to monitors and sound systems. You will
learn abour the different types of monitors commonly used with com-
puters and how they work. You also will learn some important eriteria
for judging a monitor’s performance. This lesson also shows you how
computers can output sounds. |

OBJECTIVES ::

s List the two most commonly used
types of computer monitors.

> Explain how a CRT monitor
displays images.
Identify two types of Rlat-panel
monitors and explain their
differences.
List four characteristics you
should consider when comparing
monitors.

»» Describe how data projectors are
used,
Explain how a computer outputs
sound.




Flat-panal displays

ii  FIGURE 3A.1

Monitors

The keyboard is the most commonly used inpur device and
the monitor is the most commonly used output device on
mast personal computer systems. As you use your com-
puter—whether you are typing a letter, copying files, or
surfing the Internet—hardly a moment goes by when you
are nor looking ar your monitor, In facr, people often form
an opinion about a computer just by looking at the monitor.
They want to see whether the image is crisp and clear and
how well graphics are displayed on the monitor.

Two important hardware devices determine the quality
of the image you see on any monitor: the monitor itself and
the video controller. In the following sections, you will learn
about both of these devices in detail and find out how they
work together to display text and graphics.

In general, two types of monitors are used with PCs (see
Figure 3A.1). The first is the typical monitor that comes with
© | FIGURE 3A.2 most desktop computers; it looks a lot like a television screen

1 and works in much the same way. This type of monitor uses
a large vacuum tube, called a cathode ray tube (CRT). The
second type, known as a Mat-panel display, was used primar-
ily with portable computers in the past. Today, flat-panel
monitors are a popular feature with desktop computers.

All monitors can be categorized by the way they display
colors:

» Monochrome monitors display only one color (such as
green, amber, or white) against a contrasting back-
ground, which is usually black. These monitors are used
for text-only displays where the user does not need to
see color graphics (see Figure 3A.2).

Grayscale monitors display varying intensities of gray
(from a very i]ghr gray to black) ag:nnst a white or off-

white bac} | and are ially a type of mono-
chrome monitor, Grayscale flat-panel displays are used
n low-end ble system pecially handheld com-

puters—to keep costs down (see Figure 3A.3).

-1 Chapter 3
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» Color monitors can display between 16 col-
ors and 16 million colors (see Figure 3A.4).
‘Today, most new monitors display in color. =
Many color monitors can be set to work in =
monochrome or grayscale mode.

CRT Monitors

Figure 3A.5 shows how a typical CRT monitor
works. Near the back of a monitor’s housing is
an electron gun. The gun shoots a beam of elec-
trons through a magnetic coil (sometimes called
a yoke), which aims the beam ar the front of the
monitor. The back of the monitors screen is
coated with phosphors, chemicals thar glow
when they are struck hy the electron beam. The -

sereen's phosphor coating is organized into a grid of dots. The smallest number of
phosphor dots that the gun can focus on is called a pixcl, a contraction of the
term picture efement. Each pixel has a unique address, which the compurer uses
to locate the pixel and conrrol its appearance. Some electron guns can focus on
pixels as small as a single phosphor dot.

Acrually, the electron gun does not just focus on a spor and shoor electrons ar
it. It systematically aims at every pixel on the screen, starting at the top left cor-
ner and scanning to the right edge. Then it drops down a tiny distance and scans
another line, as shown in Figure 3A.6.

Like human eyes reading the letters on a page, the electron beam follows each
line of pixels across the screen until it reaches the bottom of the screen. Then it
starts over. As the electron gun scans, the circuitry driving the monitor adjusts the
intensity of each beam. In a i the beam’s i ity deter-
mines whether a pixel is on (white) or off (black). In the case of a grayscale mon-
itor, the beam’s intensity determines how brightly each pixel glows,

FIGURE 3A.4

Color mordors &

inclupad wit

Horighine

For more information on
COMPUEES mOntors, st
hittp/ fevwra.mhihe.com/
peternarton

() Electron guns shoot streams

/' of electrons toward the screen.

— () Magnetic yoke guides the
streams of electrons across
and down the screen.

FIGURE 3A.5

Fiow a CAT moni
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FIGURE 3A.7

FIGURE 3A.6

The scanring pattern of the CAT's
#lBCIron gun,

Far mode infarmation on
CAT mosngors, vist
hitp/fwwew.mhhe.com/
peternorion.

In colar manilors, each poal s made of
three dots—red. (reen, and blue—
arranged in a trangla.
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omahﬁmnwlm
trom et ta right,

1@ and from top to bottom,

refreshing every phosphor
dot in a zig-zag pattern.

A color monitor works like a
monochrome one, except that there
are three electron beams instead of
one. The three guns represent the pri-

s addis
onepiet T ¥ ditive colors (red, green, and

blue), although the beams they emit
are colorless. In a color monitor, each
pixel includes three phosphors—red,
green, and blue—arranged in a rri-
angle (see Figure 3A.7). When the

beams of each of these guns are com-
bined and focused on a pixel, the phosphors light up. The monitor can display dif-
ferent colors by combining various intensities of the three beams.

A CRT monitor contains a shadow mask, which is a fine mesh made of metal,
firted to the shape and size of the screen. The holes in the shadow mask’s mesh are
used to align the electron beams, 10 ensure thar they strike precisely the correct
phosphor dot. In most shadow masks, these holes are arranged in triangles.

CRT maonirors have long been the standard for use with deskrop compurers be-
cause they provide a bright, clear picture at a relatvely low cost, There are two
major disadvantages, however, associated with CRT monitors:

ke

Because CRT monitors are big, they take up desktop space and can be diffi-
cult to move, A standard CRT monitor may be more than 16 inches deep
and weigh about 30 pounds. (A new breed of “thin® CRTs is significantly
thinner and lighter than old-fashioned CRT monitors, but they are sull rela-
tively deep and heavy.) By contrast, flat-panel monitors are gaining popular-
ity because they are only a few inches deep and usually weigh less than 10
pounds (see Figure 3A.8).

»  CRT monitors (cqmrc a lot of power to run; |h:rcfun:, they are not practical
for use with puters. Instead, b use flat-
panel monitors thar are less than one-| ha!f—lnch thick and can run on barrery
power that is built into the computer.

Flat-Panel Monitors

Although flat-panel monitors have been used primarily on pnmable computers, a
new generation of large, high Juri | displays is gaining populariry
among users of desktop s;mcms These sisw miocion proudc the same viewable
area as CRT monitors, but they take up less desk space and run cooler than tra-
ditional CRT maonitors,




There are several types of flat-panel monitors, but the most common is the
liquid crystal display (LCD) monitor (see Figure 3A.9). The LCD monitor creates

images with a special kind of liquid crystal
that is normally transparent but becomes
opaque when charged with electricity.

One disadvantage of LCD monitors is
that their images can be difficulr to see in
bright light. For this reason, laptop computer

“users often look for shady places ro sit when
working outdoors or near windows. A big-

disadvantage of LCD i however,
is their limited viewing angle—that is, the
angle from which the display’s image can be
viewed clearly (see Figure 3A.10). With most
CRT monitors, you can see the image clearly
even when standing at an angle to the screen.
In LCD monitors, however, the viewing an-
gle shrinks; as you increase your angle to the
screen, the image becomes fuzzy quickly. In
many older flat-pancl systems, the user must
face the screen nearly straight on to see the

FIGURE 3A.B

Coemgiating e siza of a standard CAT
monitor &nd a Mat-panal monio:

Nos 16}&[.'] NE i @

For mare information on
Flat-panal manitoes, wsit
hittp:/ ferew.mhhe.com/
petemnorton.

FIGURE 3A.9

T

Today, most porable comgutars and
Tandhekd computng devices feature a
color LED manitor, Even vary smeall
chenices can defiver crisp, sharply detalled
imanes by using e Intest advances in
LD technokogy.

e fesedo L AT

Flat-pane! dizplays typicady have a
Smafer viening anghe than CAT monftors,
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image clearly. Technological imp have ded the viewing angles of
[ flat-panel monitors.
! There are two main categories of liquid crystal displays:

»» The passive matrix LCD relies on transistors for each row and each column
of pixels, thus creating a grid that defines the location of cach pixel. The color
displayed by a pixel is determined by the electricity coming from the transis-
tors at [he eﬂd of the row and the top of the column. Although passwe matrix

pensive to facture, they have a narrow viewing angle.
Another dmdvam:ge is that they don't “refresh™ the pixels very quickly.
{Refresh rate is deseribed in more detail later in this lesson.) If you move the
pointer too quickly, it seems to disappear, an effect known as submarining.
Animated graphics can appear blurry on a passive matrix monitor.

| Most passive matrix screens now use dual-scan LCD technology, which

scans the pixels twice as often. Submarining and blurry graphl:s are ILss

rroublesome than they were before the dual was d d

5 The active matrix LCD technology assigns a transistor to :.-lch pixel, :lnd
each pixel is turned on and off individually. This enhancement allows the
pixels to be refreshed much more rapidly, so submarining is not a problem.
Active matrix screens have a wider viewing angle than passive matrix

screens. Active matrix displays use thin-film transistor (TFT) technology,
whlcl\ employs as many as four transistors per pixel. Today, most notebook
feature TFT displays (see Figure 3A.11).

Other Types of Monitors

While CRT and flat-panel monitors are the most fre-
quently used types of displays in PC systems, there are
other kinds of monitors. These displays use specialized
technologies and have specific uses:

» Pap hire displays are imes used by docu-
ment designers such as desktop publishing specialists,
or itors, and other per-

sons who create hlgh-quahty printed documents. A
paper-white display produces a very high contrast be-
tween the monitor’s white background and displayed
text or graphics, which usually appear in black. An
 LCD version of the paper-white display is called a
page-white display. Page-white displays utilize a spe-
cial technology, called supertwist, to create higher
contrasts,

»  Electroluminescent displays (ELDs) are similar 1o
LCD itors but use a phosp ent film held be-
tween two sheets of glass. A grid of wires sends cur-
rent through the film to create an image.

3 Plasma displays are created by sandwiching a special
gas (such as neon or xenon) between two sheets of
glass. When the gas is electrified via a grid of small
electrodes, it glows. By controlling the amount of
voltage applied at various points on the grid, each
point acts as a pixel ro display an image.

s of display an

notediook computars,
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Comparing Monitors

If you need to buy a itor, go compari: pping be-
fore making a purchase (see Figure 3A.12), Look for a mon-
itor that displays graphics meely and is easy on your eves,
allowing you to work longer and more comfortably. A poor
monitor can reduce your productivity and may even con-
tribute to eyestrain.

When shopping for a monitor, first look ar a screen full of
text and examine the crispness of the letters, especially near
the comers of the screen. In standard CRT monitors, the
surface of the screen is curved, causing some distortion
around the edges and especially in the corners (see Figure
3A13). In some low-cost monitors, this distortion can be
bothersome. Thin CRT displays have flat screens so, like
flat-panel LCD itors, they eliminate this probl

Mext, display a picture with which you are familiar and
see whether the colors look accurate. If possible, spend some
time surfing the World Wide Web to display different types

Pages.
Even if the monitor looks good (or if you are buying it
through the mail), you need to check several specifications. FIGURE 3A.12

The following are the most important: ;
1t's a qood idea bo compara mondors

» Size Lelar buying ore, 1o frd ane Bl ks
3 Resolution right for you.

3 Refresh rate

»  Daort pirch -

In & standard CRT monitar, the screen’s

distontion of images.

displayed images to be distorted
as they fall across the curve,
‘This can atfect text and graphics,
and may be most noticeable at the
comers of the screen.
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FIGURE 3A.14

Thes larger your manflor, the more easly
you 4N seet text and graphics.

FIGURE 3A.15

Ibast monitors can oparte M different
resolutions. as shown here,
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Size

A monitor’s size affects how well you can see images. With a larger monitor, you
can make the objects on the screen appear bigger, or ¢ you can fit more of them on
the screen (see Figure 3A.14). Monitors are lly, in inches, across
the front of the screen. A 17-inch monitor measures 17 inches from the lower left
to the upper right comer. However, a CRT monitor’s actual viewing arca—that is,
the portion of the monitor thar actually displays images—is smaller than the mon-
itor's overall size. The viewing area of a flat-panel display will be somewhat larger
than the viewing area of a comparably sized CRT itor. As a rule of thumb,
buy the largest monitor you can afford.

Resolution

The term resolution refers to the sharpness or clarity of an image. A monitor’s
resolution is determined by the number of pixels on the screen, expressed as a
matrix. The more pixels a monitor can display, the higher its resolution and the
clearer its images appear. For example, a resolution of 640 % 480 means that
there are 640 pixels horizontally across the screen and 480 pixels vertically down

the screen. B the acrual lution is d ined by the video controller—
not by the itor itself—most itors can operate at scvml different resolu-
tions, Figure 3A.15 shows five ¢ Iy used gs: (a) 640 x 430,




{b) 800 x 600, (c) 1024 x 768, (d) 1152 x 864, and (c) 1280 x 1024, Note that,
as the rewluncn increases, the image on the screen gets smaller.

There are various dards for lution. The Video Graphics Array
(VGA) standard is 640 % 480 pixels. The Super VGA (SVGA) standard expanded
the resolutions to 800 x 600 and 1024 x 768. Today, nearly any color monitor
can be set to even higher resolurions. Higher settings are not always better, how-
ever, because they « can cause objects on the screen 1o appear too small, resulting in

¥ in and Ci the two screens shown in Figure 3A.16. Both
were taken from the same 17-inch monitor. The fiest i image is displayed at 640 %
480 resolution; the second image shows the same screen at 1280 % 1024,

Refresh Rate

A monitor’s refresh rate i1s the number of times per second that the electron guns
scan every pixel on the screen (see Figure 3A.17). Refresh rate is important because
phosphor dots fade quickly after the electron gun charges them with electrons. TF
the screen is not refreshed often enough, it appears to flicker, and flicker is one of
the main causes of cyestrain. Refresh rate is measured i Hertz (Hz), or in cycles
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VGA arel Super VGA.

FIGURE 3A.17
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Distance between same-color dots per second. This means that if a monitor’s refresh rate is
of adjacent pixels = dot pw:h 100 Hz, it refreshes its pixels 100 times every second.
When purchasing a monitor, look for one with a refresh
W
The last eritical specification of a color monitor is the dot
pitch, the distance between the like-colored phosphor dots

rate of 72 Hz or higher. The high refresh rate can help you
avoid eyestrain. Note thar some monitors have different
rates for different resolutions, Make sure the re-
fresh rate is adequate for the resolution you will be using.

Dot Pitch
of adjacent pixels (see Figure 3A.18). In other words, if
you measure the distance between the red dots of two adjacent pixels, you are
measuring the monitor’s dot pitch, Dot pitch is measured as a fraction of a mil-
limeter (mm), and dort pitches can range from .15 mm (very fine) 1o .40 mm or
higher {coarse). As a general rule, the smaller the dot pitch, the finer and more de-

FIGURE 3A.18 tailed images will appear on the monitor.

— Most experts agree that, when shopping for a color monitor, you should look
Messuring ot pitch in & color movilee for a dot pitch no greater than 0.28 millimeter (.28 mm). ‘That number generally
applies to 15-inch monitors. If you want a larger monitor, look for an even finer

dor pirch, such as .22 mm or less.

Video Cards

The quality of the images that a monitor can display is defined as much by the
video card (also called the video controller or the video adapter) as by the moni-
tor itself. As shown in Figure 3A.19, the video controller is an in-
rermediary device berween the CPU and the monitor. It contains
the video-dedicated memory and other circuitry necessary to send
information to the monitor for display on the screen. In most
computers, the video card is a separate device that is plugged into
the motherboard. In many newer computers, the video circuitry is
built directly into the motherboard, eliminating the need for a
separate card.

In the early days of personal computing, PC screens displayed
only text characters and usually only in one color. These
displays took little processing power because there were
only 256 possible characters and 2,000 text positions on
the screen. Rn:.ndcn.ng each screen required only 4 Ol)(l
bytes of data. Today, h are required to

display hlgh-qu:lqur color graphics as well as
i full-motion animations and video. These dis-
Womerboard plays require the CPU to send information to
the video controller about every pixel on the
= screen. At a minimum resolution of 640 = 480,
there are 307,200 pixels to control. If you run your
H:,:.E;ﬁgnﬁk‘:ﬂ;;ﬂm[s monitor at 256 colors, each pixel requires one byte of
from the video controller information. Thus, the compurer must send 307,200 bytes to
to the manitor. the monitor for each screen. The screen changes constantly as you
work—the screen is updated many times each second, whether any-
FIGURE 3A.18 thing on the screen actually changes or not.

1f the user wants more colors or a higher resolution, the amount of dara can be
The video controfler connects the CFU. much higher. For example, for “high color” (24 bits, or 3 bytes, per pixel will ren-
via the data bus o the matherboard, to der millions of colors) at a resolution of 1024 x 768, the computer must send

tht monon 2,359,296 bytes to the monitor for each screen.,
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The result of these processing demands is that video con-
trollers have increased dramarically in power and impor-
tance. Today’s video controllers feature their own built-in
microprocessors (sec Figure 3A.20), which frees the CPU
from the burden of making the millions of calcularions re-
quired for displaying graphics. The speed of the video con-
troller’s chip determines the speed at which the monitor can
be refreshed.

Video controllers also feature their own built-in viden
RAM, or VRAM (which is separate from the RAM that is
connected to the CPU). VRAM is dual-ported, meaning that it can send a screen
full of data to the monitor and at the same time receive the next screen full of data
from the CPU. Today's most sophisticated video controllers, which are fine-tuned
for multimedia, video, and 3-D graphics, may have as much as 256 MB or more
of video RAM.

Ergonomics and Monitors

As you saw in Chapter 2, a number of health-related issues have been associated
with computer use. Just as too much keyboarding or improper typing technique
can lead to hand or wrist injurics, too much time at a monitor can endanger your
eyesight. Protecting your eyesight means choosing the right kind of monitor and
using it correctly.

Eyestrain

Eyestrain is one of the most frequently reported health p associated with
computers, but is also one of the most easily avoided. Eyestrain is basically fatigue
of the eyes, caused by focusing on the same point for too long, When you look at
the same object (such as a monitor) for too long, the eye's muscles become strained.

Think of how your arms would feel if you held them straight our for several
minutes. Your shoulders and upper arms would soon begin to ache and feel weak;
eventually you would have to rest your arms, or at least change their position.
The same kind of thing occurs in eyestrain.

Experts say that eyestrain does not pose any long-term risks o eyesight, but it
can lead ro headaches. Ir also can reduce your productivity by making it harder 1o
concentrate on your work,

Luckily, you can take several steps to reduce eyestrain when using a computer:

# Choose a monitor that holds a steady image
without flickering. The dot pirch should be
no greater than .28 mm and the refresh rate
should be ar least 72 Hz.

Position your monitor so it is 2-2% feet
away from your eyes, so that the screen’s
center is a little below your eye level. Then
tilt the screen’s face upward about 10 de-
grees, as shown in Figure 3A.21. This angle
will enable you to view the monitor comfort-
ably without bending your neck. If you have
vision problems that require corrective
lenses, | ;, ask your op ist abour
the best way to position your monitor.

3 Place your monitor where no light reflects off
the screen. If you cannot avoid reflections,
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By plsilioning your mondor a3 shown
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Flat Video Is Anything But

You may find it hard to believe, but it wasn't too long ago

T

demand, which discouraged in-é

that a full 50 percent of my usable desk space was p

lized by my PC's monitor. And it wasn't just me. Since the
first days of the PC, computer users have turned to video dis-
plays to see their work. Unfortunately, video displays are
large, and big ones are huge. A video display with a 21-inch
diagonal view was commaonly in a case that was about two
feet square! You lose desk real estate pretty quickly with
hardware like that, but video monitors had one undeniable
ardvantage: They were the only game in town. If you needed
to use a PC and see what you were doing—always helpful—
there was no altemative but to place what amounted to an
overpriced television set smack in the middle of your work-
space. (In fact, early models of Apple brand personal com-
puters actually did use television sets as their displays.) Early
relocatable PCs weighed in at about 25 pounds, so the suc-
cess of portable computing relied entirely on the success of
making components lighter and smaller. Video displays were
quickly replaced with a variety of panel-type screens, Batter-
ies weigh more than most anything else, but small batteries
were drained powerless in as little as 30 minutes by early flat
panels. Flat panel screens are also delicate to manufacture,
and yields—the number of usable products a factory makes
(as opposed to the total number of a product that it tries to
make that aren't useable for whatever reason)—were origi-
nally very low. This kept costs very high, which suppressed

troma,
k

»

in cheaper methods, and on and on.

It was around this time that the first freestanding flat
panel displays for desktop PCs were marketed. For a variety
of reasons—they were generally larger than notebook flat
panel displays, and so were more expensive and difficult to
manufacture, and they required a different type of video in-
terface than was standard on every desktop PC at the
time—desktop flat panels were priced well out of the reach
of the average user. It was not at all uncommon for a desk-
top flat panel to retail for twice what the entire desktop PC
cost. They were, however, sharp and colorful and produced
clear, vibrant images. Desktop flat panels definitely pos-
sessed the marketing “Wow!” factor (and they gave you
your desk back). Demand increased and production technol-
ogy improved, Slowly, prices began to fall.

Now, roughly half way through the first decade of the
twenty-first century, flat panels are everywhere. They re-
main a bit more expensive than c bly-sized CRT video
monitors, but that gap continues to shrink, and the so-
called average PC system usually now includes a flat panel
instead of a CRT. As flat-panel displays for television and
home theatre increase in popularity, technology will con-
tinue to improve and prices will continue to drop. Already,
what was once a $2,000 desktop flat panel now costs less
than one-third of that.

use an antiglare screen to reduce the reflections on the
screen (see Figure 3A.22).
Keep your screen clean.

Avoid looking at the monitor for more than 30 minutes
without taking a break. When taking a break from the
maonitor, focus on objects ar several different distances,
1t is a good idea to simply close your eyes for a few
minutes, to give them some rest.

Do not let your eyes become dry. If dryness is a prob-
lem, ask your optometrist for advice.

netic Fields
ctic belds (EMFs) are created during the generation, transmission, and
use of low-frequency electrical power. These ficlds exist near power lines, electrical

appliances, and any picce of cquipment that has an electric motor. A debate has

antiglare scr 15 dowm e

ions on a monkior's surace.

continued for years whether EMFs can be linked to cancer. Conclusions vary de-
pending on the study and cnitenia used, but many people remain convinced that

EMFs pose a health threat of some kind.
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But flat panels are in no danger of becoming boring
technology. Already, people are transitioning from CRT-
based home televisions to flat-panel screens. A number of
technologies are sparring for preeminence, and it's likely
that several types of flat panel will continue to co-exist to
meet the tastes and price-points of the world market. One
of the newest developments in the flat-panel world might
even herald the most significant change in home entertain-
ment since the introduction of color television. Sharp Cor-
poration recently introduced the world’s first notebook
computer with a true 30 display. (By “true 30" I mean a
display that shows images in three dimensions without spe-
cial glasses.) An innovative way of producing the flat panel
itself (a matter of parallax, if you're curious) makes it pos-
sible for Sharp to send a slightly different image to a user's
left eye than to his or her right eye. When the brain com-
bines the images, it's tricked into perceiving depth. What
this technology could mean for medical diagnostics, for
pharmaceutical and genetic research, and for education is
staggering. What it could mean for entertainment—think
“3D TV"—is astounding, For years, researchers have tried to
develop practical three-dimensional television, most of
which was based on dubious holographic processes or re-
quired cumbersome wired goggles or glasses. Displaying 3D
content on this new screen simply requires the user press a
button labeled “3D."

Already, at least one producer of the very successful
IMAX3D movies has released their films on DVD. A number
of major game manufacturers, including the ubiguitous
Electronic Arts, also have agreed to develop 30 games for
this new way of seeing. Sharp itself has created a 30 slide
creator/viewer that allows any user to create 3D images of
family, friends, and places with an existing digital camera.

OF course, there is no guarantee that any particular in-
novation or technology will be the one that gets adopted
universally and changes major aspects of our lives. There's
also no publicly available evidence at the time of this writ-
ing that this system will work on the “living room” scale, as
a three-dimensional i system for whole fami-
lies. But Sharp has the distinction of having the first three-
dimensional video system that is practical, convenient, and
affordable, We may all need to come up with a replacement
name for “flat panels.” That old name just may not seem ap-
propriate for long.

EMFs have an electrical component and a magnetic component. OF the two,
the magnetic fields raise the health concern because they can penetrate many
kinds of materials, These fields, however, lose strength rapidly with distance. To

reduce your exposure to EMFs, take the following steps:

P

Take frequent breaks away from the compurer.
Sit ar arm’s length away from the
system unit, monitor, and other
cquipment.

1f possible, use a flat-panel display,
which does not radiate EMFs.

¥

»

SELF-CHECK ::
Circle the correct answer for each question.

1. A monitor is &n example of this kind of device.

o processing b input C. output
2. The back of a CAT maonitor's screen & coated with these.

a. phosphors b. electrons c. elements
3. In a plasma display, gas is electrified by a grid of these.

a. eectionics b. eecirodes c. electrons
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Data Projectors

4 ald fach:

Portable comp have all but repl d slide projectors and over-
head projectors as the source of presentations. Instead of using 35-millimeter pho-
tographic slides or 8.5- by 1l-inch overhead transparencies, more and more
people are using software to create colorful slide shows and animated
presentations. These images can be shown directly from the
computer’s disk and displayed on the PC's screen or projected
on a wall or large screen.

To get these presentations onto the “big screen,” data
projectors are becoming increasingly common. (Data projec-
tors also are called digital light projectors and video profec-

tors.) A dara projector plugs into one of the computer’s ports and

then projects the video output onto an external surface (see Figure

3A.23). These small devices weigh only a few pounds and can display

over 16 million colors at high resolution. Many projectors can work in either still-

video (slide) mode or full-video (animation) mode, and can display output from a
VCR or DVD drive as well as from a computer disk.

Most proj use LCD technology to creare images. (For this reason, these
devices are sometimes called LCD projectors.) Like traditional light projectors,
LCD projectors require the room to be darkened. They display blurry images in
1 h. ptimal lighting Jiti

Newer models use digital light processing (DLP) technology to project brighter,
crisper images. DLP devices use a special microchip called a digital micromirror de-
vice, which actually uses mirrors to control the image display. Unlike LCD-based
projectors, DLP units can display clear images in normal lighting conditions.

Sound Systems

Microf are now img input devices, and speakers and their associated
technologies are key output systems (see Figure 3A.24), Today, nearly any new
multimedia-capable PC includes a complete sound system, with a microphone,
speakers, a sound card, and a CD-ROM or DVD drive. Sound systems are espe-
cially useful to people who use their computer to create or use multimedia pro-
ducts, warch videos or listen to music, or participate in online activities such as
videoconferences or distance learning.

The speakers attached to these systems are similar to those you connect to a
stereo. The only difference is that they are usually smaller and may contain their
own amplifiers. Otherwise, they do the same thing any speaker does: They transfer
a constantly changing electric current to a magnet, which pushes the speaker cone
back and forth. The moving speaker cone creates pressure vibrations in the air—in
other words, sound (see Figure 3A.25).

Sound Cards

The most complicated part of a computer’s sound system is the sound card, A com-
puter’s sound card 15 a circuit board that converts sound from analog to digital
form, and vice versa, for recording or playback. A sound card actally has both
input and ourpur functions (see Figure 3A.26). If you want to use your computer’s
microphone to record your voice, for instance, you connect the microphone ro the
sound card’s input jack. Other audio input devices connect to the sound card as
well, such as the computer’s CD-ROM or DVD drive. You may be able to artach
other kinds of audio devices to your sound card, such as tape players, record
players, and others.
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As you leamed in Chapter 2, the sound card accepts sound input (from a
microphone or ather device) in the form of analog sound waves, You can think of
analog signals as fluctuations in the intensity of an clectrical current. The
sound card measures those signals and converts them into a digital for-
mat, which the computer can use.

To play back audio, the sound card reverses the process.
That is, it translates digital sounds into the electric current
that is sent to the speakers, which are connected to the card’s
output jacks.

With the appropriate software, you can do much more
than simply record and play back digitized sound (sce Figure 3A.27). Sound
editing programs provide a miniature sound studio, allowing you to view the
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At Issue

Call of the Wild: Bioacoustic Research

Using high-tech hardware and software to "bug” the Earth’s
wild places from the African savannah to the ocean floor,
scientists are gaining a better understanding of the secret
lives of animals. Bioacoustics Research gives scientists and
researchers new insight into animal biodiversity by record-
ing animal vocalization. This valuable statistical informa-
tion yields a wealth of data about the health and behavior
of indigenous animal papulations.

Those listening to the calls of the wild hear sounds rang-
ing from clicks and rumbles to squawks and whines, as they
try to interpret and analyze the sounds the creatures they
study make. These Bioacoustics Researchers use sound to
understand everything from the spawning habits of fish to
the migratory path of herons to the social behaviors of
humpback whales.

The Bioacoustics Research Program (BRP) at Comell Uni-
versity is one of the world's leading Bioacoustics programs.
The computer software, techniques, and equipment devel-
oped at BRP for recording and analyzing sounds are used by
scientists both at Comell and around the world to study an-
imal communication.

One of the key tools used by the Comell team is an
ARU—an autonomous acoustic recording device—which
consists of a microphone (or hydrophone), amplifier, fre-
quency filter, programmable computer, and specially devel-
oped software that schedules, records, and stores the
acoustic data. The crucial features of the ARU are its small
size, low power consumption, and large storage capacity (an
ARU can collect up to 60 gigabytes of digital recordings).

One exciting application of the technology is the ongo-
ing study of whale communication. BRP has several projects
underway recording ocean sounds in locations ranging from
Southern California to the North Atlantic to the southern
ocean, Subjects include the study of Blue, Finback, Bow-
head, Minke, Humpback, and the highly endangered North
Atlantic Right whale.

For the collection of whale sounds, researchers use a
special ARU device, called a “pop-up,” for undersea deploy-
ment. The pop-up is carried out to sea by ship or small boat
and released, sinking to the ocean floor, where it hovers
like a balloon tied to a brick. It contains a computer micro-
processor, enough hard disks for up to six months of data

sound wave and edit it. In the editing, you can cut bits of sound, copy them, and
amplify the parts you want to hear more loudly; cut out static; and create many

exotic audio effects,

Headphores and Headsets

Many ¢

o audio through headpl

F users prefer li

or a headset,

rather than using speakers. These devices are he!p[ul when ¢ using portable com-
puters, which do not have very high-guality speakers, or when playing audio
might disturb other people.

:: | FIGURE 3A.28

Headphones include a pair of speak-
ers, which are artached to an adjustable
strap that can be custom-fitted to the
wearer’s head (see Figure 3A.28). To-
day, even inexpensive headphones
{such as those that come with portable
CD players) have reasonably high-
quality speakers, are lightweight, and
are comfortable to wear. Nearly any set
of standard headphones can be plugged
into the output jack of a computer’s
sound card, as long as they have a
“mini" stereo plug. For headphones
cquipped with larger plugs, adaprers
are available,
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sphere separates itself from its ancher and “pops up” to the
surface where it is recovered. Scientists then extract the
data and process it to quantify ocean noises, detect endan-
gered species, and describe the densities and distributions
of different whale species.

Back on land, the computer workstation used by Comell
is powered by RAVEN, a software application for the digital
LaRi Eapirik oy
analysis of sound. RAVEN was developed by BRP with sup-
port from the National Science Foundation to provide a low-
cost, user-friendly research and teaching environment
tailored to the needs of biologists working with acoustic
signals.

her, this combination of technologies have given
scientists some of “the best profiles of any endangered
species yet,” according to BRP.

storage, acoustic communications circuitry, and batteries,
all sealed in a single 17-inch glass sphere. An external
hydrophone is connected to the interal electronics through
a waterproof connector. At the conclusion of a mission, the

A headsct includes one or two speakers and a microphone, all mounted to an
adjustable headstrap. The headset’s microphone plugs into the sound card’s
microphone input, and the speakers connect to the sound card’s speaker jack,
Headsets replace both remote microphones and speakers and are useful for
speech-recognition applications, or when using the computer to make phone calls
or participate in videoconferences.
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Summary : > Computer monitors are roughly divided into two categories: CRT and flat-panel
displays.

»» Monitors alse can be categorized by the number of colors they display. Monitors are

usually monechrome, grayscale, or color.

3> A CRT monitor uses an electron gun that systematically aims a baam of elactrons at

every pixel on the screen.

¥»  Most LCD displays are either active matrix or passive matrix,

> When purchasing a monitor, you should consider its size, resolution, refresh rate, and

dot pitch.

»» The video controller is an interface between the monitor and the CPU. The video con-
troller determines many aspects of a monitor's performance; for example, the video
controller lets you select a resolution or set the number of colors to display.

The video controller contains its own on-board processor and memory, called video
RAM.

A digital light projector is & portable light projector that connects to a PC. This type
of projector is rapidly replacing traditional slide projectors and overhead projectors
as a means for displaying presentations.

Many digital light projectors provide the same resolutions and color levels as high-
quality monitors, but they project the image on a large screen,

The newest projectors use digital light processing to project bright, crisp images. A
DLP projector uses a special microchip that contains tiny mirrors to produce images.
Multimedia PCs generally come with sound systems, which include a sound card and
speakers.

The sound card translates digital signals into analog signals that drive the speakers,
Many people prefer to listen to audio output through headphones or a headset, in-
stead of using speakers.

¥
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video card, 96

Video Graphics Armay (VGA), 95
video RAM (VRAM), 57
viewing angle, 91

viewing area, 94



Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1.

Standard computer monitors work by using a large vacuum tube, which is called a(n)

2. In a CRT monitor, the electron gun can focuson a5 small as a single phosphor dot.

3. In a CRT monitor, the holesinthe ____ align the electron beams so they precisely strike the phosphor dots,
4. The most common type of flat-panel monitoristhe ________ monitor,

5.
6.
7
8
9

One disad of LCD monitors is that they don't refresh very quickly.

. In active matrix displays thatuse __________ technology, each pixel has multiple transistors.

. The portion of a monitor that actually displays images is called the

. VGA and SVGA are standards for monitor .

. In most computers, a device calledthe _____ sends information to the monitor for display on the screen,
10.

Aln) ——_ lets you display data on a big screen, directly from the computer’s disk.

Multiple Choice ::

Circle the word or phrase that best completes each statement.

1.

Which type of monitor is most commonly used with portable computers?

a, cathode ray tube b. monochrome c. flat-panel display d. data projector
. This type of monitor can display only one color, such as white, against a black background.

a. grayscale b. monochrome ¢, color d. SVGA
. In a CRT monitor, this component helps the electron gun aim its beam at the screen’s phosphor dots.

a. magnetic coil b. magnetic field . magnetic switch d. magnetic tube
. An LCD monitor uses crystals that become opaque when s applied.

a. pressure b. force . phosphor d. electricity
. Most passive matrix LCD itors now use technology.

a, thin-film b, active matrix c. dual-scan d. flat-panel
. Document designers sometimes use a special type of monitor calleda —___ display.

a. CRT b. paper-white c. TFT d. electroluminescent
. Resolution is determined by the computer's .

a. monitor b. video controller c. (PU d. system unit
. Amonitor's iz measured in Hertz (Hz).

a. refresh rate b. speed . resolution d. viewable area
. The Video Graphics Array (VGA) resolution standard is —__ pixels.

a. 640 x 480 b. BOO % 600 c. 1024 x 768 d. 1280 x 1024

. When you choose a monitor, look for one with a dot pitch that is no greater than

a, .18 mm b. .28 mm €. .38 mm d. .08 mm
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Review Questions

In your own words, briefly answer the following questions.

-
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. Thers are two basic types of monitors used with PCs. List them.

. How does a color CRT monitor produce images on the screen?

. What are two disadvantages of CRT monitors, compared to flat-panel displays?
. What are two disad ges of LCD monitors, ¢ d to CRT monitors?

. How does a plasma display monitor work?

. List the four factors you should consider when comparing monitors.

As it relates to monitors, what does the term “resolution” refer to?

. What is dot pitch?
. How should you position your menitor, if you want to avoid eyestrain?
. How does digital light processing (DLP) technology work?

Lesson Labs

Complete the following exercises as directed by your instructar,

Il

Examine your computer’s monitar. First, look at the monitor attached to your computer. What brand and model is it?
What other information can you get from the monitor by looking at its exterior? (Remember to look at the back.)
Next, measure the monitor. What is the diagonal measurament of the monitor’s front side? What is the viewing area,
measured diagonally? Visit the manufacturer's Web site and see if you can find any additional information about your
specific monitor.

. If your PC has speakers attached to it, you can easily check or change the speaker volume. Move the mouse pointer

to the Windows taskbar. Look for a small icon that looks like a speaker. Tf you see such an icon, click it. (If not, ask
your instructor for assistance.) A small volume contral will appear on the screen. You can use the mouse to drag the
volume control up or down to change the volume setting, or select the Mute checkbox to silence the sound system.
Click anywhere outside the volume control to close it.
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Overview: Putting Digital Content in Your Hands

Most computer users can't imagine working without a printer. Moni-
tors and sound systems let you sec and hear your work, but printers
give you something you can touch, carry, and share with others, Printed
documents are essential in most workplaces, where people must share
reports, budgets, memos, and other types of information,

Over the past decade, the variety of available printing devices has ex-
ploded; hawever, three types of printers have become the most popular:
dot matrix, ink jet, and laser. Within those three groups, consumers
have hundreds of options, ranging widely in price and features. Several
ather types of special printing devices are available for users with spe-
cial needs, such as large-format printouts or images with extremely ac-
curate eolor and high resolution.

This lesson introduces you to the basics of hard-copy outpurt devices,
You will learn about the most common types of printers and see how
each creares an image on paper. You will learn the criteria for evaluar-
ing different printers and examine some of the specialized printing de-
vices designed for professional use.

Printing

OBJECTIVES ::

»» List the three most commonly
used types of printers.
List the four criteria you should
consider when evaluating
printers,
Describe how a dot matrix printer
creates an image on a page. |
3» Explain how an ink jet printer
creates an image on a page.
Explain how a laser printer
creates an image on a page.
List four types of high-guality
printing devices commonly used |
in business.




¢ | FIGURE 3B.1
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Commonly Used Printers

Besides the monitor, the ather imporrant outpur device is the printer. Generally,
printers fall into two categories: impact and nonimpact. An impact printer creates
an image by using pins or hammers to press an inked ribbon against the paper. A
simple example of an impact printer is a typewriter, which uses small hammers to
strike the ribbon. Each hammer is embossed with the shape of a letter, number, or
symbaol; that shape is transferred through the inked ribbon onto the paper, creat-
ing a printed character,

Although ir is seldom done today, many modern clectric typewriters can be
connected to a PC and used as a letter-quality printer (see Figure 3B.1). As a
printer, however, even a good typewriter is slow and limited in the kinds of docu-
mients it can produce. The most common type of impact printer is the dot matrix
printer (see Figure 38.2). Other types of impact printers are line printers and band
printers,

MNomunpact printers use other means to ereate an image. Ink jet printers, for ex-
ample, use tiny nozzles to spray droplets of ink onto the page. Laser printers work
like photocopiers, using heat to bond microscopic particles of dry toner to specific
parts of the page (see Figure 3B.3).

In the early years of computing, dot matrix printers were the most commonly
used printing devices. They are not as prevalent now, although dot matrix print-
ers are still popular in business and academic settings because they are relatively
fast and inexpensive to operate, and
they do a good job of printing text and
simple graphics, Ink jet printers now
offer much higher quality for about
the same price, and they have become
maore popular than dot matrix printers
in homes and small businesses, Laser
printers are also popular in homes and
businesses, but they are more expen-
sive 1o buy and operate than either ink
jet or dot marrix devices.

Dot Matrix Printers

Dot matrix printers are commonly
used in workplaces where physical im-
pact with the paper is important, such
as when the user is printing to carbon-
copy or pressure-sensitive  forms,
These printers can produce sheets of
plain text very quickly.
They also are used to
print very wide sheets, as
data processing depart-
ments often use when
generating large reports
with wide columns of in-
formation.

A dot matrix printer
creates an image by using
a mechanism called a
print head, which con-
rtains a cluster (or matrix)



of short pins arranged in one or more columns. On re-
ceiving instructions from the PC, the printer can push any
of the pins out in any combination. By pushing out pins
in various combinations, the print head can create al-
phanumeric characters (see Figures 3B.4 and 3B.5).

When pushed out from the cluster, the protruding pins
ends strike a ribbon, which is held in place between the
print head and the paper. When the pins strike the ribbon,
they press ink from the ribbon onto the paper.

The more pins that a print head contains, the higher
the printer’s resolution. The lowest-resolution dot matrix
printers have only nine pins; the highest-resolution print-
ers have 24 pins.

The speed of dot matrix printers is measured in char-

acters per second (cpsh. The slowest dot matrix printers FIGURE 3B.3

create 50 to 70 characters per second; the fastest print more than 300 cps. S
Although dot matrix printers are not commonly used in homes, they are still Lazsar printers produca the highest-

widely used in business, as are other types of impact printers: quality text output, s well as graphics,

Lasar printers are commondy found in

5 Line Printers. A line printer is a special type of impact printer. It works like a
P pecia_iype s business settings where many people

dot matrix printer but uses a special wide print head that can print an entire

line of text at one time (see Figure 3B.6). Line printers do not offer high res- rioed 1o print documents. Soptusticated
olution but are incredibly fast; the fastest can print 3,000 lines of text per hugh-volume faser printers are often
minute, connected 10 networks and handie

»» Band Printers A band printer a ing band emt 1 with printig tasks for karge workgroups,

alphanumeric characters. To print a character, the machine rotates the band
to the desired character, then a small hammer taps the band,

pressing the character against a ribbon. Although this sounds coco
like a slow process, band printers are very fast and very robust. g
Depending on the character set used, a good-quality band o000
printer can generate 2,000 lines of text per minute.

o0

FIGUHH_EB.! I

A dat matrix printar forms a character by
creating a series of dots

[+]+1+]
000

[Tl
s

In a 8-pin print head, the pins
are aligned in a singla row.

NOI?:C?&L]NE @

In a 24-pin print head, the pins Bl s o ok
are "staggered” in two rows. y
This enables it to print over- matrix printees, vis
lapping dots, creating finer it/ fwrwew.mhhe.com/
characters and fines, pet \
PRINT HEAD :;a;zlzﬂd below the ling, such
FIGURE 3B.5
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Ink Jet Printers
Ink jet printers create an image dircctly on the paper by spraying ink
through tiny nozzles (see Figure 3B.7). The populanty of ink jet printers
jumped around 1990 when the speed and quality improved and prices
plummeted. Today, good ink jer printers are available for less than $100.
These models typically atrain print resolutions of at least 300 dots per
inch. These same models can print from two to four pages per minute
{only slightly slower than the slowest laser printers).
Compared to laser printers, the operating cost of an ink jet printer is
latively low. Expensi i e is rare, and the only part that
needs routine replacement is the ink cartridge, which ranges in price
from $20 to §35. Many ink jet printers use one cartridge for color
printing and a separate black-only cartridge for black-and-white print-
ing. This feature saves money by reserving colored ink only for color
printing.

Caolor ink jet printers have four ink les: cyan (blue),
:: | FIGURE 3B.6 {red), yellow, and black. For this reason, they are sometimes referred to as CMYK
=t printers, or as using the CMYK color process. These four colors are used in al-
Line printers use a spacial wide print most all color printing because it is possible to combine them to create any color.
head 1o print an entira line of text at one Naotice that the colors are different from the primary additive colors (red, green,
e and blue) used in monitors. Printed color is the result of light bouncing off the

paper, not color transmitted directly from a light source. Consequently, cyan, ma-
genta, yellow, and black are sometimes called subtractive colors and color print-
ing is sometimes called four<color printing. When used with special printing
paper, many ink jet printers can produce photo-quality images. For this reason,
they are often used to print picrures taken with a digital camera.

‘I @ |— Hotgive Paper

B Sprayed ink
For e Information oo 1 e
ik ot printers, visit
hittp:/fwww.mhhe.com/
peternorton.
it | FIGURE 3B.7
Haw an irik jet printar craates an mage, of ink jet spray.
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Laser Printers . |
Laser printers are more expensive than ink jet printers, their print quality is Nor %Jﬁll_-l-ﬂ-E—- |
higher, and most are faster. As their name implies, a laser is at the heart of these |

printers. A CPU and memory are built into the printer to interpret the data that it For moea Information on L
receives from the computer and to control the laser. The result is a complicared Lasar prters, vist

piece of equipment that uses rechnology similar to thar in photocopiers. Figure it/ fwonw.mithe.com/

3B.8 shows how a laser printer works. The quality and speed of laser printers
make them ideal for office environments, where several users can easily share the
same printer via a network.

Just as the electron gun in a monitor can target any pixel, the laser in a laser
printer can aim at any point on a drum, creating an electrical charge. Toner,
which is composed of tiny particles of ink, sticks to the drum in the places the
laser has charged. Then, with pressure and hear, the toner is transferred off the
drum onto the paper. The amount of memory that laser printers contain deter-
mines the speed at which documents are printed.

A color laser printer works like a single-color model, except that the process is
repeated four times and a different roner color is used for each pass. The four col-
ors used are the same as in the color ink jet printers: cyan, magenta, yellow, and
black.

Single-color (black) laser printers typically can produce between 4 and 16
pages of text a minute. If you are printing graphics, the output can be a great deal
slower. The most common laser printers have resolutions of 300 or 600 dpi, both
horizontally and vertically, bur some high-end models have resolutions of 1,200
or 1,800 dpi. The printing industry stipulates a resolution of at least 1,200 dpi for
top-quality professional printing. It is difficult to detect the difference berween
text printed at 600 dpi and at 1,200 dpi; the higher resolution is most noticeable
in graphics reproduction such as photographs and arrwork.

Laser printers start at about $150, and the price increases dramatically along
with speed and resolution. Color laser printers are considerably more expensive
than single-color printers. In addition, laser printers require new toner cartridges
after a few thousand pages, and toner cartridges can cost anywhere from $40 to
$200.

petemarton

FIGURE 3B.8

How & laser printer creates a printed

page.
© Toneris transferred to the © Hat roller bonds tonier to paper.
charged paper by the drum.
Output tray
s

" = Roller

Rotating mirror reflacts laser,
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FIGURE 3B.9

All-in-one office machines, fike this one.
inchade a printar, copéer, scanner, and i

@ [ NLTII::—'CS]IELLIME

For mare information on
ali-in-onie peripherals, visit
http://www.mhhe.com/
petemorton.

FIGURE 3B.10

The image quality of taser and ink jet
printars is measuned in dots pes inch
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All-in-One Peripherals

Several printer makers now use ink jet or laser printers as the basis for
all-in-one peripherals (see Figure 3B.9). These devices combine printing
capabilities with scanning, photocopying, and faxing capabilitics.
Small, lightweight, and casy to use, all-in-one devices are popular in
home offices and small businesses, among users who cannor afford
to buy several professional-quality devices for these tasks.
All-in-one peripherals are available in black-and-white and color
models, at prices as low as $200. Laser-based models are significantly
more cxpensive than ink jet models, especially when color printing is
required.

Comparing Printers
When you are ready to buy a printer, you must consider how you plan to use it.
D)o you need to print only text, or are graphics capabilities also important? Do
you need to print in color? Will you need to print a wide varicty of fonts in many
sizes? How quickly do you want your documents to be printed?

When evaluating printers, four additional criteria are important:

» Image Quality. Image quality, also known as print resolution, is usually mea-
sured in dors per inch (dpi). The more dots per inch a printer can produce,
the hlpjm' its image qu.‘ll:qr For le, most medium-quality ink jet and
laser printers can print 300 or 600 dots per inch, which is fine for most daily
business applicarions. If a printer’s resolution is 600 dpi, this means it can
print 600 columns of dots and 600 rows of dots in each square inch of the
page, a total of 360,000 dots (600 % 600 = 360,000) per inch, as shown in
Figure 4B.10. Professional-quality printers, used for creating colorful presen-
tations, posters, or renderings, offer resolutions of 1,800 dpi or even higher.

» Speed. Printer speed is measured in the number of pages per minute (ppm|

the device can print. (As you learned carlier, however, the speed of dot ma-

trix printers is measured in characters per second.) Most printers have differ-
ent ppm ratings for text and graphics because graphics generally take longer
to print. As print speed goes up, so does cost. Most consumer-level laser
printers offer print speeds of 6 or § ppm, bur high-volume professional laser
printers can exceed 50 ppm.

Initial Cost. The cost of new p has fallen d y in recent years,

while their capabilities and speed have improved just as dramarically. It is

possible to buy a good-quality ink jet printer for personal use for less than
$100; low-end laser printers can be found for less than 200, Professional-
quality, high-output systems can range in price from $1,000 to tens of thou-
sands of dollars. Color printers always cost more than black-and-white
printers, and this is especially true of laser printers.

i
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» Cost of Operation. The cost of ink
or toner and maintenance varies
with the type of printer (see Figure
3B.11). Many different types of
printer paper are available, too,
and the choice can affect the cost
of operation. Low-quality recycled
paper, for example, is fine for
printing draft-quality documents
and costs less than a penny per
sheet. Glossy, thick, photo-quality
stock, used for printing pho-
tographs, can cost several dollars
per sheer depending on size.

High-Quality Printers

Although most offices and homes use
ink jet or laser printers, other types of
printers are used for special purposes.
These printers are often used by pub-
lishers and small print shops to create
high-quality output, especially color
output. The last type discussed in this
section, the plotter, is designed specif-
ically for printing large-format con-
struction and engineering documents,

Photo Printers

With digiral cameras and scanners be-
coming increasingly popular, users
want to be able to print the images
they create or scan. While the average
color ink jet or laser printer can han-
dle this job satisfactorily, many peo-
ple are investing in special photo
printers (see Figure 3B.12). Many
photo pri use ink jer technol
but a few use dye-sublimation rech-
nology. The best photo printers can
create images thar look nearly as
good as a phorograph printed using
traditional methods.

Photo printers work slowly; some
can take two to four minutes to create
a printout. Several models create
prints no larger than a standard 4 =
é-inch snapshot, although newer
photo printers can produce 8 x 10-
inch or even 11 % 14-inch primts.
Many larger-formar photo printers
can print multiple images on a single
sheer of paper {see Figure 3B.13).

SELF-CHECK ::
Circle the corect answer for each question.
1. When discussing printers, image quality is also known as this.

&, output b. resolution C. ppm

2. Ina dot matrlx peinter, this component containg & custer (or matrix) of pins.
a. print head b. cartridge ¢ drum

3. Alaser printer's speed is measurad in .
a ops b. ppm ¢ dpl

FIGURE 3B.11

Fr il their spaed and comaniance,
High-volume printars can be costly o
mantain, Tonge cartricges lor high-
ulity aser printers can cost well over
$100 apiece.

FIGURE 3B.12

Photo printers make 1 aasy 10 prnt
images taken with 2 digital camern.

FIGURE 38.13

Many photo pnters can output prins in
o variety of sizes,
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Productivity Tip

The Care and Feeding of Printers

Whether you own a $50 dot matrix printer or a §5,000 color
laser printer, you want to get the most from your invest-
ment. Although today's printers are much more durable than
those of a decade ago, they still work better and last longer
if they are properly maintained. Luckily, most consumer-
grade printers are easy to take care of. Here are some tips
that will help you get years of service from your printer, no
matter what kind of device it is.

Getting Basic Information

When maintaining your printer, the best place to start is the
owner's manual. Check it for specific instructions on setting
up, cleaning, clearing out paper jams, replacing components,
and other maintenance-related tasks. You may be able to
find these instructions on the manufacturer’s Web site.

Always unplug your printer and let it cool down com-
pletely before doing any maintenance or cleaning. All
printers—especially units that are used a lot—qget hot in-
side, possibly hot enough to bum you. To avoid shock, dis-
connect the printer's cables from your computer or network.
Also, be sure to remove the paper from the printer before
working on it.

Positioning a Printer

Make sure your printer has room to breathe. This means set-
ting up so there is space around it, to allow air to flow

4o printars ac
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through the printer. This keeps down dust and avoids over-
heating. Avoid crowding objects (such as stacks of books or
boxes) around the printer, or you may block air flow. Never
stack anything on top of a printer; the weight can cause
malfunctions.

Cleaning a Printer

Printers usually don't require heavy cleaning, but paper dust
and airborne particles can collect inside a printer, adding to
heat build-up and leading to mechanical problems. You can
clean the outside surfaces of most printers with a dry or
damp cloth, but don't use solvents or spray cleaners, which
may be harmful to some printer parts.

To clean the inside of the printer, open it up and remove
all paper. Remove the toner cartridge, ink cartridges, or rib-
bon as your owner's manual directs. Use a lint-free cloth or
swabs to gently remove built-up dust and dirt. Do not use a
wet cloth, and never spray any kind of liquid cleaner into
your printer unless the manufacturer recommends doing so.

If the printer has a great deal of dust built up inside, you
can use a vacuum cleaner with a narrow nozzle to pull out
the dust. If dust appears to be stuck or is embedded in tiny
spaces, use a can of compressed air to blast it loose, then
vacuum it out.

Because ink jet photo printers spray so much ink on the pa-
per, it can take several minutes for a printout to dry, so smear-
ing can be a problem. Sull, these printers give digital
photography enthusiasts a way to print and display their pho-
tos in hard-copy form. Photo printers range in price from
$200 to more than $500, and the cost per print ranges from a
few cents to a dollar (several imes more expensive than tradi-
tional film processing).

One advantage of the newest photo printers is that they do
not need a computer. These photo printers fearure slots ‘or
memory cards used by many digital cameras (see Figure
3B.14). Instead of connecting the printer to a computer, the
user can simply remove the memory card from the camera
and plug it into the printer. Some photo printers can connect directly to a camera
by a cable or even by an infrared connection.

Thermal-Wax Printers

Thermal-wax printers are used primarily for presentation graphics and handouts.
They creare bold colors and have a low per-page cost for printouts with heavy



Dealing with Paper Jams

For years, paper jams have been the scourge of computer
users, They strike at the worst times, and can take a long
time to clear out. The best way to solve this problem is to
prevent it:

» Make sure your paper is compatible with your printer,
Some ink jet printers, for example, do not work well with
thick, glossy paper. Check your manual to see what
weights and sizes of paper will work best with your
printer.

» Set the printer on an even, level surface. Tilting can en-

courage paper jams,

Don't overfill the paper tray. Paper must be flat and able

to slide freely through the mechanism. If the tray is

crammed with paper, the sheets may be buckled or
stuffed in too tightly to move.

If you experience a paper jam, see your owner's manual for
instructions on clearing it. If paper jams are a common
problem, contact the manufacturer for help.

Maintaining Your Drivers

Printers use special programs, called drivers, which enable
them to communicate and exchange data with your PC and
programs. If you use Windows 98, Me, NT, 2000, or XP, then

color requirements, such as posters or book
covers. The process creates vivid colors be-
cause the inks do not bleed into each other
or soak the specially coated paper. Thermal-
wax printérs operate with a ribhon coated
with pancls of colored wax that melts and
adheres to plain paper as colored dots when
passed over a focused heat source,

Dye-Sublimation Printers

Desktop publishers and graphic artists ger
realistic quality and color for photo images
using dye-sublimation (dye-sub) printers
(see Figure 3B.15). In dye-sublimarion rech-
nology, a ribbon containing panels of color
is moved across a focused heat source capa-
ble of subtle temperature variations. The
heated dyes evaporate from the rnbbon and
diffuse on specially coated paper or another

%% Compressed air is inexpensive and easy to use and can help keap
your printer fi fop shiape.

there's a good chance that your printer’s driver is built into
the operating system. If not, you can install your printer's
driver from the disk that comes with the printer,

Printer makers sometimes release updated versions of
their printers’ drivers, and it's a good idea to make sure that
you are using the most current driver. To check for updated
drivers, visit the manufacturer's Web site. If you use Mi-
crosoft’s Windows Update service, your updated drivers may
be available there, For more information on Windows Up-
date, visit http://windowsupdate. microsoft.com.

FIGURE 3B.15

[ye-sublimation printars come (n a wide
range of sres and arg usad to print all
kinds of high-raselution colar documants,
sisch as photograghs, presentation
graphics, postars, and t-shirts.
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Not everyone is proficient with computers, and not every-
one wants to be. It's Karen Koenig's job to make sure that
the students she's working with leave her classroom not
only more knowledgeable about but also more
confident in their ability to use them in daily life.

“Once in a while I'll get a student who is afraid to touch
the computer, for fear that he or she may delete files or
mess something up,” says Koenig, a computer training spe-
cialist in the Professional and Community Education area of
Bowling Green State University's Continuing & ded Ed-

. Computers In Your Career

|
Computer Training Specialist |

day and evening classes of university faculty/staff and
other adult students on how to use computers and specific
applications like Microsoft Excel and Microsoft Word. Along
the way, she's mastered applications such as HTML for Web
site building and university-specific programs, such as a
calendar-scheduling application used by faculty and staff.
Koenig sees future opportunities for computer trainers as
good, based on how integrated computers are in our every-
day lives. “It's amazing just how many people know nothing

ucation program located in Bowling Green, Ohio. “It's very
rewarding when that same person walks out of my class-
room feeling much more comfortable using technology.”

A graduate of Bowling Green State University, Koenig
eamned her degree in business education and is a certified
Microsoft Office User Specialist (MOUS). She began her ca-
reer teaching a sole computer class, and later became a
full-time instructor. Koenig spends her time teaching both

ahout ¢ even though they've been around for so
long,” says Koenig, who is continually updating her own
skills to meet her students’ needs.

A successful trainer needs a strong background in gen-
eral hard and soft This means that a
trainer should have a solid understanding of how a com-
puter system functions and a mastery of current operating
systems and common application software.

material, where they form areas of different colors. The variations in color are re-
lated to the intensity of the heat applied. Dye-sub printers create extremely sharp
images, but they are slow and costly. The special paper they require can make the
per-page cost as high as §3 to §4.

Plotters

A plotter is a special kind of output device. It is like a printer because it produces
images on paper, bur the ploter is rypically used 1o print large-formar images,
such as construction drawings creared by an architecr.

Early plotters were bulky, mechanical devices that used robotic arms, which lit-
erally drew the image on a piece of paper. Table plotters (or flathed plotters) use
two robotic arms, cach of which holds a set of colored ink pens, felt pens, or pen-
cils. The two arms work in concert, operating at right angles as they draw on a
stationary piece of paper. In addition to being complex and large (some are almost

as big as a billiard table), table plotters are notoriously slow;

Lesing printesd,
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a large, complicated drawing can take
several hours ro prinr.



Often, trainers must get additional instruction or certifi-
cation if they want to teach others to use certain programs.
Companies such as Microsoft and Oracle, for example, offer
trainer-certification programs that ensure employers that a
trainer has mastered certain products and is qualified to
teach others how to use them.

The pay scale for computer training specialists covers a
wide range. Freelance trainers, for instance, may charge an
hourly rate (ranging from $25 to $50, or higher), which
goes up with the complexity of the programs being taught.
The annual salary for full-time trainers can start out in the
$18,000 to $30,000 range, but can go up with experience
and expertise. Top-level trainers (who teach other trainers
and develop training courses or materials) can earn $50,000
per year or more.

A variation on the table plotter is the roller plotrer (also known as the drum
plotter), which uses only cne drawing arm but moves the paper instead of hold-
ing it flat and stationary (see Figure 3B.16). The drawing arm moves side to side
as the paper is rolled back and forth through the roller. Working together, the arm
and roller can draw perfect circles and other geometric shapes, as well as lines of
different weights and colors.

In recent years, mechanical plotrers have been displaced by thermal, electro-
static, and ink jet plotters, as well as large-format dye-sub printers. These devices,
which also produce large-size drawings, are faster and cheaper to use than their
mechanical counterpares, They also can produce full-color renderings as well as
geometric line drawings, making them more useful than standard mechanical
plotters (see Figure 3B.17).

FIGURE 3B.17
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Printers fall into two general categories: impact and

Impact printers create an image on paper by using a device m strike an inked rib-
bon, pressing ink from the ribbon onto the paper. Nonimpact printers use various
methods to place ink on the page.

When evaluating printers for purchase, you should consider four eriteria: image qual-
ity, speed, initial cost, and cost of operation.

A dot matrix printer is an impact printer. It uses a print head that contains a cluster
of pins, The printer can push the pins out in rapid sequence to form patterns. The
pins are used to press an inked ribbon against paper, creating an image.

The speed of dot matrix printers is measured in characters per second. The fastest
ones can print 500 characters each second.

An ink jet printer is an example of a nonimpact printer. It creates an image by spray-
ing tiny droplets of ink onto the paper.

Ink jet printers are inexpensive for both color and black printing, have low operat-
ing costs, and offer quality and speed comparable to low-end laser printers.

Laser printers are nonimpact printers. They use heat and pressure to bond tiny par-
ticles of toner (a dry ink) to paper.

Laser printers produce higher-quality print and are fast and convenient to use, but
they are also more expensive than ink jet printers. Laser printers are available in
both color and black and white, and the highest-end laser printers provide resolu-
tions of 1,200 dpi and greater,

Thermal-wax and dye-sublimation printers are used primarily by print shops and pub-
lishiers to create high-quality color images.

Photo printers are specialized printers used to print color photographs taken with
digital cameras.

Plotters create large-format images, usually for architectural or engineering pur-
poses, using mechanical drawing arms, ink jet technology, or thermal printing tech-
nology.
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Key Terms ::

all-in-one peripheral, 112 impact printer, 108 photo printer, 113

band printer, 109 ink jet printer, 110 plotter, 116

characters per second (cps), 109 laser printer, 111 print head, 108

dot matrix printer, 108 line printer, 109 thermal-wax printer, 114
dots per inch (dpi), 112 nonimpact printer, 108 toner, 111

dye-sublimation (dye-sub) printer, 115  pages per minute (ppm), 112

Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1.

A(ny_____ printer creates an image by using pins or hammers to press an inked ribbon against the paper.

. A dot matrix printer creates an image by using a mechanism called a(n)
. The speed of dot matrix printers is measured in . .
. A laser printer is an example of a(n) printer.

Aln) — printer creates an image by spraying ink through tiny nozzles.

. A laser printer uses tiny particles of ink, called | to create an image.
. A device that combines printing, scanning, faxing, and copying capabilities is called a(n)

An ink jet printer's image quality is measuredin

9. A laser printer’s speed is measuredin

. A(n} . printer creates vivid colors because the inks do not bleed into each other or soak the specially

coated paper.
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Muitiple Choice ::

Circle the word or phrase that best completes each statement.

120

1

. Which of the following is the most common type of impact printer?

Chapter 3

a. typewriter b. dot matrix printer €. line printer d. band printer
. A laser printer works like this device.

a. scanner b. dot matrix printer ¢. photocopier d. fax machine
. A dot matrix printer's print head contains a cluster of .

a. pins b. dots c. hammers d. characters
. Which type of impact printer prints an entire line of text at one time?

a. hammer printer b. ink jet printer ¢, band printer d. line printer
. Inink jet printers, only this part needs routine replacement.

a. ink jet b. ink well c. ink cartridge d. ink blot
. Cyan, magenta, yellow, and black are sometimes called _____ colors.

a. multiplicative b. divisive c. additive d. subtractive
. The term dots per inch (dpi) refers to a printer’s .

. resolution b. speed . output d. colors
. Which printer's speed js not measured in pages per minute?

a. ink jet b. dot matrix c. laser d. plotter
. Most photo printers use this technology.

a. plotter b. laser c. thermal-wax d. ink jet
. To print out large-format copies of construction drawings, an architect might use this device.

a. photo printer b. plotter c. line printer d. laser printer



Review Questions ::

In your own words, briefly answer the following questions.

1.
2.

[}

What is the difference between an impact printer and a nonimpact printer?
How does a dot matrix printer create an image on paper?

. How does a band printer work?

What kind of resolution and speed can you expect from a low-cost ink jet printer?
What four colors are used in color ink jet and laser printers?
How does a laser printer create an image on paper?

7. What four factors should you consider when evaluating printers?

a.
10.

. If a printer is said to have a resolution of 600 dpi, what does this mean?

Describe a specific advantage of some new photo printers.
How does a dye-sublimation printer create an image on paper?

Lesson Labs ::

Complete the following exercises as directed by your instructor.
1. Find out what type of printer is connected to your computer. Open your PC's Printers window as directed by your

instructor. If a printer is connacted to your system, it will appear in this window, Right-click the printer's icon to
open a shortcut menu. Then choose Properties to open the Properties dialog box for the printer. Write down the data

in the dialog box. Do not make any changes in the dialog box, but leave it open for the next exercise.

. With your printer's Properties dialog box open, click the General tab. Near the bottom of the tab, click the button
labeled Print Test Page. A new dialog box appears, asking you to confirm that your printer produced a test page. If

your printer produced a test page, click Yes (or Ok). If not, click No (or Troubleshoot) and ask your instructor for
assistance. When you are finished, click Cancel to close the dialog box. Close all open windows.

Seeing, Hearing, and Printing Data
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Chapter 3

Chapter Labs

Complete the following exercises using a computer in your classroom, lab, or
home.

1. Change your display’s color sertings. By experimenting with your PC's color

3

settings, you can determine the settings that work best for you. For example,
if you do not plan to browse the World Wide Web or use multimedia prod-
ucts, you probably do not need 1o use the system’s highesr color serrings; if
you do, you need to make sure your monitor’s settings are up to the task or
you will not get the most from your computing experience. Before you take
the following steps, close any running programs and make sure there is no
disk in your system’s floppy disk drive.

a. Click the Start button to open the Start menu. Nexu, click Control Panel.
The Control Pancl window opens.

b. Double-click the Display icon. The Display Properties dialog box opens.

¢. Click the Settings tab. Note the setting in the Color quality box and write
it down,

d. Click the Color quality drop-down list arrow and choose the lowest color
setting. Then click Apply. Follow any instructions that appear on your
screen, (Your computer may restart.)

e. Open a program or two and look at the screen. How does it look? Note
your impressions.

f. Repear steps A through E, this time choosing the highest color setting.
Again, note your impressions.

g. Repeat steps A through E, and select the system’s original color setting,
What is your resolution? Like the color setting, your system’s screen resolution
can affect the quality of your computing experience. If your resolution is set
too high, text and icons may be too small to view comfortably and you may
strain your cyes. If the resolution is too low, you will spend extra time navi-
gating to parts of your applications that do not fit on the screen. Try different
settings to find what works best for you.

a, Click the Start button to open the Start menu, Next, click Control Panel.
The Control Panel windew opens.

b. Double-click the Display icon. The Display Properties dialog box opens.

€. Click the Sertings tab. Note the current setting in the Screen resolution box
and write it down.

d. Click the Screen resolution slider control and drag it to the lowest serting.
Then click Apply. Follow any instructions that appear on your screen.
{Your computer may restart.)

@. Open a program or two and look at the screen. How does it look? Note

your impressions.

Repeat steps A through E, this time choosing the highest setting. Again,

note your impressions.

g. Repeat steps A through E, and select the system’s original resolution serming.

Pick your dream printer. Visit these Web sites for informarion on various types

of printers:

Canon. hupdfwww.usa.canon.com/consumer
Epson. hrrpa/iwww.epson.com

f



Hewlett-Packard, hrrp:/fwww.hp.com
Lexmark, hetpa/fwww.lexmark.com
NEC Technologies. httpz//www.nectech.com
Okidara. huep:/iwww.okidara.com

Tekeronix. hetp:www.tel
When you are finished, decide which device would work best for you. Be pre-
pared to tell your classmares about the device and to explain why you se-
lected ir.

Discussion Questions

As directed by your instructor, discuss the following questions in class or in

groups.

1. When you think about the vwo most frequently used outpur devices for com-
puters (monitors and printers), why will color technology for printers become
more ¢ place, more affordable, and more necessary to many users?

2. Think about your career plans. What type of ourput devices will be essential
to your work?

Research and Report

Using your own choice of resources {such as the Internet, books, magazines, and
newspaper articles), research and write a short paper discussing one of the fol-

com

lowing tapics.

» Trends in monitor sizes, fearures, and prices,

% The most popular type of printer among home users.

% An in-depth discussion of dye-sublimation rechnology and its uses.

When you are finished, proofread and print your paper, and give it to your
instructor,

We may think we cannot use a computer unless it has a
full array of output devices, but is this true? With this

l thought in mind, discuss the following questions in
class.

If_ 1. The number of unneeded printouts is growing every
| year. This practice wastes paper, electricity, storage
space, and natural resources. It also contributes to
pollution and landfill use. If you could do one thing
to reduce the practice of unnecessary printing,
what would it be? Would you restrict paper use in
! offices? Would you ration paper? Would you take

printers away from certain types of workers? Would
| you forbid the printing of certain types of docu-
b ments (such as e-mail messages)? Are such radical

|
b
v

actions needed? If you do not agree, what types of
actions would you support?

. Because PCs provide an ever-increasing variety of

multimedia options, people are spending more and
more time at their computers, Much of this time is
spent playing games, downloading music from the
Intemet, Web surfing, and so on. In fact, recent
studies indicate that many computer users are ad-
dicted to the Internet or to game playing. Do these
facts hother you? Why or why not? Do you worry
that you spend too much time at your computer?
What would you do to help a friend or cowarker if
you thought he or she was devoting too much time
to the computer?

Seelng, Hearing, and Printing Data
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This Lhap'ter contains the following lessons:

Lesson 44z
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Lesson 48:
Modern CPUs
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RISC Processors
Parallel Processing

:»  Extending the Processor's Fower to
Other Devices
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Overview: The Difference between Data and
Information

It often seems as though computers must understand us because we un-
derstand the information they produce. However, computers cannot un-
d d anything. Comg recognize two distinet physical stares
produced by electricity, magnetic polarity, or reflected light. Essentially,
they understand whether a switch is on or off. In fact, the CPU, which
acts like the “brain™ of the computcr, consists of several million tiny clﬂ:—
tronic switches, called A comy appears to und  in-
formation only because it of at such ph | speeds, grouping
its individual on/off switches into parterns that become meaningful to us.
In the world of computing, data is the term used to deseribe the mfor-
mation represented by groups of onfoff switches. Although the words
data and information often are used interchangeably, there is an impor-
tant distinction between the two words. In the striceest sense, data con-
sist of the raw bers that ¢ ize 1o produce information.
You can think of data as f:u:ts out of onnt:u, like the individual letrers
on this page. Taken individually, most of them do not have much, if any,
meaning. Grouped together, however, the data convey specific meanings.
Just as a theater’s quee can combine th ds of lights to spell the
name of the current show, a can group ingless data into

useful information, such as sprr;-adsheeu., charts, and reports.

Transforming
Data into
Information

OBJECTIVES ::
Explain why computers use the
hinary number system,
List the two main parts of the
CPU and explain how they work
together,
List the steps that make up a
machine cycle,
Explain the difference between
RAM and ROM.
List three hardware factors that
affect processing speed.
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Chapter 4

How Computers Represent Data

From a very carly age, we are introduced to the concept of numbers and counting.
Toddlers learn early that they can carry two cookies, one in each hand. Kinder-
gartners start counting by twos and fives. Invariably, we use the decimal number
system. Our number system is based on 10, most likely because we have 10 fin-
gers. A number system is simply a manner of counting. Many different number
systems exist. Consider a clock. Clocks have 24 hours, cach composed of 60 min-
utes. Each minute is composed of 60 seconds. When we time a race, we count in
seconds and minutes.

Computers, like clocks, have their own numbering system, the binary number
system,

Number Systems
To a computer, everything is a number. Numbers are numbers; letters and punc-
ruation marks are numbers; sounds and pictures are numbers. Even the com-
puter’s own instructions are numbers. When you see letters of the .-nlp!ubct ona
computer screen, you are seeing just one of the computer’s ways of repr

numbers. For ple, consider the following sentence:

Here are some words.

“This sentence may look like a string of alphabetic characters to you, but to a com-
puter it looks like the string of ones and zeros shown in Figure 4A.1
Computer data looks especially strange
because people normally use base 10 to rep-
resent numbers. The decimal number system
{deci means “107™ in Latin) is called “base
10" because 10 symbols are available: 0, 1, 2,
3,4,5,6,7, 8, and 9. When you need to rep-
resent a number greater than 9, you use two
:::1321::“ symbols together, as in 9 + 1 = 10. Each sym-
the decimal bol in a number is called a “digit,” so 10 is a
system. two-digit number. To build all the two-digit
numbers (10-99) in the decimal number sys-
tem, you use up all the possible pairings of
the system’s 10 symbals. After all 90 of the
rwo-digit numbers are built, then you begin
using three-digit numbers (100-999), and so
on. This pattern can continue indefinitely, us-
ing only the 10 symbaols you started with.
As the numbers start to become longer, the
concept of place becomes important. Consider
Numbers. the number 1,325. Four places are represented
mu:id?‘t m“m”m"” in this number: the thousands, hundreds, tens,
0l dinz cne tigil and ones, '_['hns, there is a 1 in the thousands
place, a 3 in the hundreds place, a 2 in the tens
place, and a § in the ones place. Figure 4A.2
illustrates the value of place.
In a computer, however, all dara is
1325 represented by the state of the com-
puter’s electronic switches, A switch has
=1*1000+3*100+2+10+5+1  only two possible states—on and off—
so it can represent only two numeric
values. To a computer, when a switch is

-
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off, it represents a 0; when a switch is on, it

represents a 1 (see Figure 4A.3). Because ,;‘
there are only two values, computers are f [ | oFF
said to function in base 2, which is also o all = =0
known as the binary number system (bi .
L L

means “2” in Latin).

When a computer needs to represent a
quantity greater than one, it does the same thing you do when you need to repre-
sent a quantity greater than nine: it uses two (or more) digits. With only two dig-
its to work with, there are many fewer two-digit pairings than in the decimal
system. Binary has only two two-digit pairings. Once these two pairings are ex-
hausted, four three-digit pairings are built. To familianze yourself with the binary
system, look ar Table 4A.1.

In examining Table 4A.1 several trends become apparent. The first trend: no-
tice thar all odd numbers in decimal have a 1 as the last binary digit. A second
trend: the pattern repeats. Consider the first four digits: 0, 1, 10, 11. The three-
digit numbers repear the pattern in order with a 1 (and filler zeros) placed ar the
beginning. The same is true of the eight four-digit numbers. They simply repeat
the previous eight patterns in order, placing a 1 {and filler zeros) ar the beginning.
This pattern repeats indefinirely.

Bits and Bytes

When referring to computerized data, the value represented by each switch's
state—whether the switch is turned on or off—is called a bir {a combination of
binary digat). A bit is the smallest possible unit of data a computer can recog-
nize or use. To represent anything meaningful (in other words, to convey in-
formation), the computer uses bits in groups.

A group of eight bits is called a byte (see Figure 4A.4). Half of a byte is
called a nibble, With one byte, the computer can represent one of 256 differ-
ent symbols or characrers because the eight 1s and 0s in a byte can be com-
bined in 256 different ways.

The value 256 is more than the number of symbols; it is the number of par-
terns of 0 and 1 that can be created using eight bits. This number can be ob-
tained using a calculation: There are two possible states for a swirch, on and off.
In a byte there are eight switches. To calculate the number of patterns, raise 2 1o
the number of bits: 2% = 256, Table 4A.2 shows the first 9 powers of 2.

The byte 15 an extremely important unit because there are enough different
eight-bit combinations to represent all the characters on the keyboard, includ-
ing all the letters (uppercase and lowercase), numbers, punctuation marks, and
other symboals. If you look back at Figure 4A.1, vou will notice that each of the
characrers {or letters) in the sentence Here are some words, is represented by
one byte (eight bits) of data.

Text Codes

Early programmers realized that they needed a standard rext code thar was
agreeable to all of them. In such a system, numbers would represent the letters
of the alphabet, punctuation marks, and other symbols. This standard code
system would enable any programmer or Program (o use the same combina-
tions of bers to the same individual pieces of data. The four
most popular text code systems invented are the following:

»» EBCDIC. EBCDIC (pronounced EB-si-dic) stands for Extended Binary
Coded Decimal Interchange Code. EBCDIC is an eight-bit code thar
defines 256 symbols. It is still used in [BM m:mframe and midrange
systems, but it is rarely d in

FIGURE 4A.3

NOT

‘om.lNE

For more

hittp:/fererw.mhhe.com/
peternortan

Counting in Base 10 and Base 2

Base 10 Base 2
Q 0
1 1
2 10
3 11
4 100
5 101
& 110
7 111
B8 1000
9 1001

10 1010
11 1011
12 1100
13 1101
14 1110
15 1111
16 10000
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»» ASCIL ASCIH (pronounced AS-key) stands for the American Standard Code
for Informarion Interchange. Today, the ASCII character set is by far the
most commonly used in computers of all types. Table 4A.3 shows the 128
ASCII codes. ASCIT is an cight-bit code thar specifies characrers for values

ne byt s compased of eght Lits. A
nibible i four bits.

»» Extended ASCIL Extended ASCIL is an eight-bit code that specifies the char-
Powers of 2 acters for values from 128 to 255, The first 40 symbols represent pronuncia-
e tion and special puncruation. The ini bols are graphic sy
Power of 2 Value 3 Unicode. The Unicode Worldwide Character Standard provides up to four
0 1 byres—32 bits—to represent each letter, number, or symbol. With four bytes,
1 2 enough Unicode codes can be ereated to represent more than 4 billion differ-
ent characters or symbols, This total is enough for every unique characrer
2 4 and symbol in the world, including the vast Chinese, Korean, and Japanese
3 8 character sets and those found in known classical and historical texts. In ad-
dition to world lerrers, special mathematical and scientific symbols are repre-
4 16 sented in Unicode. One major advantage that Unicode has over other text
5 32 code systems is its comparibility with ASCII codes. The first 256 codes in
Unicode are identical to the 256 codes used by the ASCIl and Extended
[ b4 ASCII systems.
7 128
§ iis How Computers Process Data

Two compenents handle processing in a computer: the central processing unit,
or CPU, and the memory. Both are located on the computer’s motherboard (see
Figure 4A.5).

Nortor
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TABLE 4A.3

ASCII Codes
ASCI Decimal
Code Equivalent
0000 0000 a
0000 0001 1
0000 0010 H
0000 0011 3
0000 0100 4
0000 0101 5
0600 0110 [
0000 0111 7
0000 1000 a8
600 1001 9
4000 1010 10
0000 1011 1
0000 1100 12
0000 1101 13
0000 1110 %
0000 1111 15
0001 0000 1%
0001 0001 17
0001 0010 1
0001 0011 19
0001 0100 20
an01 0101 21
0001 0110 a2
0001 0111 23
0001 1000 24
0001 1001 ]
0001 1010 %
ooet 1011 27
0001 1100 i
0001 1101 ]
0001 1110 £
0001 1111 1
0010 0000 iz
0010 0001 2]
0010 0010 34
0010 0011 %5
0010 0100 6
0010 0101 37
0010 0110 8
0010 0111 9
0010 1000 @

! 0010 1001 41

0010 1010 &2

Character

Rull prompt
Start of heading
Start of text
End of text

End of transmit
Enquiry
Acknowledge
Audible bell
Backspace
Harizontal tab
Line feed
Vertical tab
Farm feed
Carriage retum
Shift out

Shift in

Data link escape
Device control 1
Device control 2
Device control 3
Device control 4
Neg. acknawledge
Synchronous idle
End trans. black
Cancel

End of medium
Substitetian
Escape

File separator
Group separatar
Record separatoe
Uit separator
Blank space

'

L L

ASCIT
Code

0010 1011
0010 1100
0010 1101
0010 1110
oo 1
0011 0000
0011 0001
0011 0010
0311 0011
0011 0100
0011 0101
0011 0110
0011 0111
0011 1000
0011 1001
0011 1010
0ot 1011
0011 1100
0011 1101
001t 1110
0011 1111
0100 0000
0100 0001
0100 0010
0100 0011
0100 0100
o100 0101
0100 0110
0100 0111
0100 1000
0100 1001
0100 1010
0100 1011
0100 1100
0100 1101
0100 1110
0100 1111
0101 0000
0101 0001
0101 0010
0101 0011
0101 0100

0101 1101

Decimal
Equivalent

43
b
45
a6
&1
48
i
50
51
52
53
54
55
56
51
58
59
60
61
62
63
b
65
66
67
68
69
0
7
T
7
T4
L]
6
n
78
£
B0
Bl
B2
L3
Bé
85

Character

-

- R I P

|l@ 2w @me 90 TTr"LSToAme R ® @

ASC
Code

0101 0110
0101 0111
0101 1000
0101 1001
0101 1010
0101 1011
0101 1100
0101 1101
0101 1110
0101 1111
0110 0000
0110 0001
0110 0010
0110 0011
0110 0100
0110 0101
0110 0110
0110 0111
0110 1000
0110 1001
0110 1010
0110 1011
0110 1100
0110 1101
0110 1110
0110 1111
0111 0000
0111 0001
0111 0010
0111 0011
0111 0100
0111 0101
0111 0110
0111 0111
0111 1000
0111 1001
o111 1010
o1 e
0111 1100
o111 1101
o111 1110
0111 1111

Decimal
Equivalent  Character

BSRER
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g

m
nz
K]
114
115
115
m?
118
19
120
121
122
123
124
15
126 =
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The CPU

The CPU is the “brain™ of the computer, the place where dara is mampula(ed In
large computer systems, such as P and

tasks may be handled by multiple pmccssmg chips. (Some powerful mmputer S\s
rems use hundreds or even th of g units.) In the average
| microcomputer, the entire CPU is a smgle unit, called a mlcropm:cssor Regard-
less of its construction, every CPU has ar least two basic parts: the control unit
and the arithmeric Iogic unir.

The Control Unit

All the comy s are 1 from the control unit. Think of the con-
trol unir as a rraffic signal directing the flow of data through the CPU, as well as
to and from other devices. The control unit is the logical hub of the computer.
The CPU's instructions for carrying our commands are built into the control
unit. The instructions, or instruction set, list all the operations that the CPU can
perform. Each instruction in the instruction set is expressed in microcode—a se-
ries of basic directions thar tell the CPU how ro execute more complex operations,

The Arithmetic Logic Unit
Because all computer data is stored as numbers, much of the processing that rakes
plwc involves comparing numbers or carrying out mathematical operations. In
100 to blishi dered sequences and changing those sequences, the
computer can perform ™wo types of operations: arithmetic operations and logical
operations. Arithmetic operations include addition, subtraction, multiplication,
and div . Logical operations include comparisons, such as determining
whether one numbcr is equal to, greater than, or less than another numbcr Also,
| every !ngual peration has an opposite, For le, in addirion o “equal o™
there is “not equal to.” Table 4A.4 shows the ;}mbolg for all the :mthmcm and
logical operations.

Many instrucrions carried our by the control unir involve simply moving data
from one place to another—from memory to storage, from memory to the
printer, and so forth, When the control unit encounters an instruction that in-
volves arithmetic or logic, however, it passes that instruction to the second com-
ponent of the CPU, the arithmetic logic unit, or ALU, The ALU acrually performs
the arithmetic and logical operations described carlier.

The ALU includes a group of registers—high-speed memory locations buile di-
rectly into the CPU thar are used to hold the data currently being processed. You
can think of the register as a scratchpad. The ALU will use the register to hold the

TABLE 4A.4 data currently being used for a calculation. For

example, the control unit might load two aum-

Operations Perfi d by the Arithmetic Logic Unit bers from memory into the registers in the ALU.
e - e ——  Then it might tell the ALU to divide the two
P : Logical 0 q numbers (an arithmetic operation} or to sec

_ whether the numbers are equal (a logical opera-
+ add = # equal to, not equal to tion). The answer to this calculation will be

— subtract =,  greater than, not greater than stored in another register before being senr out

X multiply <, < less than, not less than of the CPU,

+ divide =, & greater than or equal to,

Machine Cycles

Each time the CPU executes an instruction, it
takes a series of steps. The completed series of
steps is called a machine cycle. A machine cycle
irself can be broken down into two smaller

not greater than or equal to

"
*

M raise by @ power less than or equal to,

not less than or equal to
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cycles: the instruction evele and the execution evele, At the be- | pam System Bus Control Unit
ginning of the machine cycle (thar is, during the instruction cy- Play sound Play sound sent over Instruction 1
cle), the CPU rakes two steps: bus to CPU ion 2
1. Ferching. Before the CPU can execute an instruction, the fostiction 3

control unit must retrieve (or fetch) a command or data  Steps

1. Play sound is sant from RAM to CPU

L ST 2. Cantrol Uit breaks the command Int Instruction

2. Decoding. Before a d can be d, the control set the CPU can handle

unit must break down (or decode) the command into in-
structions that correspond to those in the CPU’s instruction set. Figure 4A.6
shows how the CP'U plays a sound.

At this point, the CPU is ready to begin the execurion cycle:

1. E ing. When the 1 is d, the CPU carries
out the instructions in order by converting them into microc-
ode.

2. Storing. The CPU may be required to store the results of an

L o

Fetching and decoding an Instructon b
ply & sound.

System Bus Control Unit

CPU telis sound card Instruction 1
to play sound ion 2

instruction in memory {but this condition is not always re- Instruction 3
quired). Figure 4A.7 shows the result of the sound being  Steps
played. 1. Control unit executes 1-3

. 2. Command is sent over system | Sound card
Although the process is complex, the computer can accom- bus to sound card

plish it at an incredible speed, translating millions of instructions
every second. In fact, CPU performance is often measured in millions of instrue-
tions per second [ MIPS). Newer CPUs can be measured in billions of instructions
per second (BIPS).

Even though most microprocessors execute instructions rapidly, newer ones can

perform even faster by using a process called pipelining (or pipeline p ing). In
pipelining, the control unit begins a new machine cycle—thar is, it begins executing
a new instruction—before the current cycle is completed. E ions are performed

in stages: When the first instruction completes the “fetching™ stage, it moves to the
“decode” stage and a new instruction is ferched. It is helpful to think of a pipeline
as an assembly line. Each instruction is broken up into several parts. Once the first
part of an instruction is done, it is passed to the second part. Since the first step in
the line is now idle, the pipeline then feeds a new step one, Using this technique,
newer microprocessors can execute up to 20 instructions simultancously.

Modern operating systems support the running of many programs, or multi-
tasking. The CPU may be asked to perform tasks for more than one program.
To make this work, the 05 and the CPU create threads. A thread is one instruc-
tion from a program. The CPU will execute one thread from a program at one
time. Since the CPU can perform each thread quickly, the user thinks that each
program is being run at the same time. Newer processors support hyperthreading.
Hyperthreading allows multiple threads to be executed at one time.

Memory
The CPU contains the basic instructions needed to operare the computer, but it can-
not store entire programs or large sers of data permanently. The CPU needs to have
millions (or even trillions, in some computers) of bytes of space where it can
quickly read or write programs and data while they are being used. This area is
called memory, and it consists of chips either on the motherboard or on a small cir-
cuit board attached to the motherboard. This electronic memory allows the CPU to
store and retrieve data quickly.

There are two types of built-in memory: permanent and nonpermanent (see
Figure 4A.8). Some memory chips retain the data they hold, even when the com-
puter is turned off. This type of permanent memory is called nonvolatile, Other

EIGURS SR 78

The execulion cycle plays the sound,

Nt gome—

For mora Information on maching ——————
cyeles, visit

hittp:/fwweew. mhhe.com/
peternorton.

Processing Data 131




ii FIGURE 4A.8

Tha CPU s ettached to two kinds of

memany: RAM,
ROM, which is ¢

volatla, and

Samisk 2

125

| c

ompactFlash®

<% FIGURE 4A.9

AGTIN
camara

/B Campac! card for a digilal

ONLINE
Far meee information on
emany. visil
Inttp/ Awwrw.mhhe.com/
petemarton.

Chapter &

ROM (nonvolatile)

chips—in fact, most of the memory in a microcomputer—lose their contents
when the computer’s power is shut off. This type of nonpermanent memory is
called volatile,

Nonvolatile Memory

Nonvolatile chips hold dara even when the computer is unplugged. In fact,
putting, data permanently into this kind of memory is called “burning in the
dara,” and it is usually done at the factory. During normal use, the data in these
chips is only read and used—not changed—so the memory is called read-only
memory (ROM), Specifically, chips that cannot be changed are called program-
mable read only memory (PROM), PROM chips are often found on hard drives
and printers. They contain the instructions that power the devices, These instrue-
tions, once set, never need to be changed.

When a computer is turned on, it must know how to starr. ROM contains a set
of start-up instructions called the basic mput output system (B1OS) for a com-
puter. In addition to booting the machine, BIOS contains another set of routines,
which ensure that the system is functioning properly and all expected hardware
devices are present. This routine is called the power on self test (POST) .

Flash Memory

Flash memory is a special type of nonvolatile memory. It is often used in portable
digiral devices for storage. Digital cameras, portable MP3 players, USB “keychain™
storage devices, and game consoles all use flash memory, The flash memory works
by having actual switches store the binary values that make up the data. Thus, on
a camera with a flash card, the picture is stored on the card by turning millions of
tiny switches on and off. Barring catastrophic damage to the card, the picture is
stored indefinitely. Figure 4A.9 shows a rypical flash memory card.

Volatile Memory

Volatile memaory requires power to store data. The volatile memory in a computer
is called random access memory (RAM). When people talk abour computer mem-
ory in o ion with microcomputers, they usually mean the RAM. RAM's job
is to hold programs and data while they are in use. Physically, RAM consists of
chips on a small circcuit board (see Figure 4A.10). Single in-line memory modules
(STMAIs) and dual in-line memory module (DIMM) chips are found in desktop
computers, while the smaller, small owtline DIMM (50-DIMM) chips are found
in laptop computers.

RAM is designed to be instantly accessible by the CPU or programs. The “ran-
dom™ in RAM implies that any portion of RAM can be accessed at any tume. This
helps make RAM very fast. Without the random abilities of RAM, the computer
would be very slow,




A computer does not have € Piease send the data in slot number.
to search its entire memory 10011101100001001111101106101
each rime it needs o find data
because the CPU uses a mem-
ory address to store and re-
trieve cach piece of data (sce
Figure 4A.11). A memory ad-
dress is a number that indi-
cates a location on the
memory chips, just as a post
office box number indicates a
slot into which mail is placed.
Memory addresses start at
zero and go up to one less
than the number of bytes of
memaory in the computer.

RAM is not used just in
conjunction with the com-
puter’s CPU. RAM can be
found in various places in a
computer system. For exam-
ple, most newer video and
sound cards have their own
built-in - RAM  (see Figure
4A.12), as do many types of
printers.

Factors Affecting Processing Speed

A CPU's design determines its basic speed, but other factors can make chips al-
ready designed for speed work even faster. You already have been introduced to
some of these, such as the CPUs registers and memory, In this section, you will
see how other factors—such as the cache memory, the clock speed, and'the data
bus—affect a computer’s specd. Figare 4A.13 shows how these components might
be arranged on the computer’s motherboard.

Registers
The registers in the first PCs could hold two bytes—16 bits—each. Most CPUs sold
rtoday, for both PCs and Macintosh computers, Il:m: 32 bit registers. Many newer
PCs, as well as minicomputers and high-end worl have #4-hit

FIGURE 4A.10
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| Devices alecting processing spead,

FIGURE 4A.13

Cyborg: the melding of man and machine, organism and cir-
cuitry. Though no Robocop, metaphoric cyborgs are more
than the stuff of media sci-fi. They are reality for the thou-
sands who utilize 2 new g of ble comp
device making intimate hl.rman machine interaction nw
possible.

The term wearable computer refers to a wireless computer
system worn on the user's body, either in a backpack, on a
belt, or sewn into a piece of clothing such as a jacket or
wvest, Some are small enough to fit in the user's shirt pocket
or have monitars worn as eyegLasses

Wearable are designed specifically for rnob\le
and mostly hands free operations, often incarp g

Cyborgs Among Us: Wearable Technology

accessible, In this way, this new computing framework dif-
fers fram that of other existing wireless technologies, such
as laptop ¢ and p | digital assi 5

It is this “always ready” feature that is the true hallmark
of wearables. Unlike other personal computers or handheld
devices, a wearable computer is subsumed into the personal
space of the user, becoming almost a part of him or her. This
leads to a new form of synergy between human and com-
puter, brought about by long-term adaptation through con-
stancy of the user-computer interface. Over time, the user
adapts to the computer to the point he or she no longer feels
as if it is a separate entity. Often users report feeling un-
L even “naked”—without their devices.

head-mounted displays and vocal recognition software.
Most variations of wearable P(s are always on and always

SELF-CHECK ::
Complete each statement by filling in the blankis).
1. A computer's CPU cansists of milions of tiny switches called

= The size of the registers, which is somerimes called the
word size, indicates the amount of data with which the

computer can work at any given time. The bigger the
waord size, the more quickly the compurer can
process a ser of dara. Occasionally, vou will hear
people refer to “32-bit processors™ or “64-bit
N processors” or even “64-bir computers.”
== _ This terminology refers to the size of the
registers in the processor. If all other factors

are kept equal, a CPU with 32-bir registers can process
data twice as fast as one with 16-bit registers.

Memory and Computing Power

The amount of RAM ina
power. More RAM means the compurter can use bigger, more powerful programs,

found effect on the ¢ 5

can have a

and those programs can access bigger
dara files.

More RAM also can make the com-
puter run faster. The computer does not
necessarily have to load an entire pro-
gram into memory to run it. However,
the greater the amount of the program

a bits b transistors: c. registers that fits into memory, the faster the pro-
2. Base 2 Is another name for the . gram runs, To run Windows, for exam-
a. binary number b. hexadecimal number ¢ decimal number | ple, the computer u_su.ail_v does not need
system system system | toload all its files into memory to run
a esent then 4 bilion different charact ol | properly; it loads only the most essential
can repr more on ditferes ers or symbals. | parts into memory.
a. ASCII b. Extendead ASCI ¢. Unicode | When the computer needs access to
| ather parts of an operating system or a
134 Chapter 4




Alsa unlike other portable devices, wearable PCs are full-
featured computers, with all of the functionality of a tradi-
tional desktop or mainframe computer.

One company leading the way in the wearables space is
Hitachi. The Hitachi wearable PC unit is small and light-
weight enough ta be carried in a pocket. It includes a head-
mounted display that gives users the illusion that there is a
13-inch color screen in front of them. Users operate the ma-
chine via a tiny handheld optical mouse.

The Hitachi wearable PC runs on Microsoft’s Windows CE
operating system and contains a Hitachi 128 MHz RISC
processor and 32 MB of RAM. It also comes with a Flash
card and a USE slot. According to the firm, the unit mea-

Though still on the cuttmg edge, many experts hellew:
that
such as mobile phones and PUA.’-, holding out the DI‘I:II'I'IISE
that wearable computers will improve the quality of day-to-

bles will y soon de tech

sures 140 X 90 x 26 mm, and the whole device weighs a  day life for their Cyborg users.
slight 500 g.
v
program on the disk, it can unload, mm:‘:“w:ja::“
or swap out, nonessential parts from system can be loaded from i
RAM to the hard disk. Then the the hard disk at startup. = S
computer can load, or swap in, the . s
program code or data it needs. While 7 MB copiod from :rz mﬁfﬁﬂ-
this is an effective method for man- EhMeMm disk to at starup. :
aging a limited amount of memory, it 0
the computer’s system perf is = -‘ii-u.-.,_-_:-l
slower because the CPU, memory,
and disk are continuously occupied
with the swapping process. Swap-
ping unused contents of RAM to the
hard disk is known as virtual mem-
ory. As shown in Figure 4A.14, if m:nm:mgm
your PC has 128 MB of RAM (or RAM, then less needs to be
more}, you will notice a dramaric dif- swapped whila the computer
ference in how fast Windows runs Is running.

because the CPU will need o swap
program instructions between RAM
and the hard disk much less often.

If you purchase a new computer
system, it will probably come with at
least 256 MB of RAM. Microsoft
5ugg:srs 256 MB as the minimum

fi i for
Wmdnws XP. If you pl:\n to play
graphic-intensive games or develop
complex graphics, you will need

!ngg‘ﬁ ;

64 MB RAM
SLOW

FIGURE 4A.14 =

more RAM. The cost of upgrading the memory of a computer is very low, so up-

grading RAM is the simplest and most cost-effective way to get more speed from

How AAM aHacts spead
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) Plaase send the data in siot number
10011101100001001111101100101.

your computer. See the Productivity Tip, “Do You Need More RAM?" later in
this chapter.

The Computer’s Internal Clock

Every microcomputer has a system clock, but the clock's primary purpose is not
to keep the time of day. Like most modern wristwatches, the clock is driven by a
quartz crystal. When electricity is applied, the molecules in the crystal vibrate mil-
lions of times per second, a rate that never changes. The speed of the vibrations is
determined by the thickness of the crystal. The computer uses the vibrations of
the quartz in the system clock to time its processing operations.

Ower the years, system clocks have become steadily faster. For example, the
first PC operated at 4.77 megahertz. Hertz (Hz) is a measure of cycles per second.
Megahertz (MHz) means “millions of eycles per second.™ Gigahertz (GHz) means
“billions of cycles per second.”

The computer's operating speed is tied to the speed of the system clock. For ex-
ample, if a computer’s clock speed is 800 MHz, it “ticks™ 800 million times per
second. A clock cycle is a single tick, or the time it takes to turn a transistor off
and back on again. A processor can execute an instruction in a given number of
clock cycles. As the system’s clock speed increases, so does the number of instruc-
tions it can carry out cach second.

Clock speeds greater than 1 GHz are now common, and processor speeds are
increasing rapidly. At the time this book was written, processor speeds had
eclipsed 3 GHz.

The Bus

Abus isa path b the p ofa p There are two main buses
in a computer: the internal (or system) bus and the external (or expansion) bus.
The system bus resides on the motherboard and connects the CPU to other de-
vices that reside on the motherboard. An expansion bus | devices,
such as the keyboard, mouse, modem, printer, and so on, to the CPU. Cables from
disk drives and other internal devices are plugged into the bus. The system bus
has two parts: the data bus and the address bus (see Figure 4A.15).

The Data Bus

The data bus is an electrical path thar connects the CPU, memory,
and the other hardware devices on the motherboard. Actually, the
bus is a group of parallel wires. The number of wires in the bus af-
fects the speed at which data can travel berween hardware com-
ponents, just as the number of lanes on a highway affects how
long it takes people to reach their destinations. Because each wire
can transfer one bit of data at a time, an eight-wire bus can move
eight bits at a time, which is a full byte (see Figure 4A.16). A 16-

(2]74 ne‘l"!m!..l comes. bit bus can transfer two bytes, and a 32-hit bus can transfer four

The systam bus includas an address bus
and a data bus. The address bus leads
from the CPL! o RAM. The data bus
connects the CPU ta mamory, and to al
the storage, input/output, and
communications devices fat are
attached 10 the matherboard,

bytes at a time. Newer model computers have a 64-bit data bus
called the FrontSide Bus that transfers eight bytes at a time.

Like the processor, the bus'’s speed is measured in megahertz (MHz) because it
has its own clock speed. As you would imagine, the faster a bus's clock speed, the
faster it can transfer dara b parts of the p The majority of today’s
PCs have a bus speed of either 100 MHz or 133 MHz, but speeds of 800 MHz
and higher are becoming more common.

The bus speed is directly tied into the CPU speed. All processors use a multiplier
to make the CPU run faster. Here is how it works. Consider a syétem bus that runs
at 400 MHz supporting a 1.6 GHz processor. The fastest the CPU can talk to




The address bus is a set of wires similar to the data bus (see 16-bit bus.
Figure 4A.17). The address bus connects only the CPU and  2bytesatatime
RAM and carries only memory addresses, (Remember, each

byte in RAM is associated with a number, which is its memory

external devices is 400 MHz. However, internally the proces-
sor runs at 1.6 GHz, or four times the bus speed. The muln-
plier in this system is four. Since the processor is so much faster
than the bus, the processor spends most of the time idle.

The Address Bus

address.) 32-bit bus
A bytes at a time
Bus Standards
PC buses are designed ro match the capabilities of the devices attached to them.
When CPUs could send and receive only one byte of data at a time, there was no
pau:: 1.n connecting them to a bus that could move more data. As microprocessor B4-bit bus
logy d, h er, chips were built that could send and receive more 8 bytes ata time
data at once, and unpmved bus deslgns created wider paths through which the
data could flow. C bus technologies include the following:
» The Industry Standard Architecture (ISA) bus is a 16-bir data bus. It became

the de facto industry standard on its release in the mid-1980s and is still used
in many computers to attach slower devices (such as modems and input de-
vices) to the CPU.

» The Local bus was developed to attach faster devices to the CPU. A local hus
is an internal system bus that runs between on the motherk
Most system buses use some type of local bus rcr.hnology today and
are coupled with one or more kinds of expansion bus.

» The Peripheral C 1 1 (PCI) bus is a rype
of local busdmgn:d by Intel to make it easier to inte-
grate new dara types, such as audio, video, and
graphics.

» The Accelerated Graphics Port (AGP) bus
incorporates a special architecture that
allows the video card to access the sys-
tem’s RAM directly, greatly increasing
the speed of graphics performance. The
AGP standard has led to the develop-
ment of many types of accelerated
video cards that support 3-D and full-
motion video. While AGP improves
graphics performance, it cannot be used with all
PCs. The system must usc a chip set that supports the AGP stan-
dard. Most new computers feature AGP graphics capabilities in addition to a
PCI system bus and an expansion bus.

» The Universal Serial Bus (USB) is a relatively new bus found on all modern
machines. Unlike the PCI and AGP, USB is a hot swappable bus. This means
that a user can connect then disconnect a USB device without affecting the
machine. USB supports up to 127 devices connected in either a daisy chain
or hub layout. In a daisy chain, each device is connected to the device before
and after it in the line. The last device terminates the chain, Apple keyboards
and mouse use USB daisy chain. The hub allows multiple devices to plug into
one unit. Figure 4A.18 shows a Macintosh USB keyboard and mouse.

Motherboard

FIGURE 4A.16

With a wider bus, the computer can mova
more data in the same amount of time, or
the same emount of data in less time.

FIGURE 4A.17

s

Requests for data are sent from the CPU
o RAM along the address bus. The
request consists of & memary address.
Tha data ratums to the CPU via the
data bus.
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» IEEE 1394 (FireWire) ports were once found only on
Macintosh computers, bur they are now increasingly
common in IBM-compatible PCs. FireWire is used to

s connect video devices such as cameras and video

B - cameras, Many digital TV connections also use
3 FireWire,
\ » The PC Card bus is used exclusively on laptop com-
\ puters. Like USB, PC Card is hot swappable. A PC

Card is about the size of a stack of four credit cards.

Common uses for PC Card include WiFi cards, net-

work cards, and external modems. For secure note-

baoks, thumb scanners and other biometric security
— systems can be purchased. The most current form of
PC Card s called CardBus and is mainly an external
FIGURE 4A.18 extension of an internal PCI bus. Figure 4A.19 shows
a network interface card in the form of a PC Card.

Traditionally, the performance of computer buses was measured by the number of
bits they could transfer at one ime, Hence, the newest 64-bit buses are typically

-

Macintosh USB keyboard and mousa

« Jered the fastest available. Hi r, buses are now also being measured ac-
cording to their data ransfer rates—the amount of data they can transfer in a sec-
d—ofi d in megaherrz (MHz) or gigahertz (GHz). Hertz measures

the number of times an electrical wave passes a fixed point on the bus. Higher
numbers mean that more data can be transferred. Table 4A.5 lists the perfor-
mance specifications of common buses.

Cache Memory
Moving data between RAM and the CPU's registers is one of the most rime-

FIGURE 4A.19 consuming operations a CPU must perform, simply because RAM 1s much slower
— than the CPU. A partial solution ro this problem is to include a cache memory in
APC Card device the CPU. Cache (pronounced cask) memory is similar to RAM excepr that it is ex-

tremely fast compared to normal memory and it is used in a different way.

Figure 4A.20 shows how cache memory works with the CPU and RAM. When
a program is running and the CPU needs to read a piece of data or program in-
structions from RAM, the CPU checks first 1o see whether the dara is in cache
memory. If the data is not there, the CPU reads the data from RAM into its
registers, but it also loads a copy of the dara into cache memory. The next rime
the CPU needs the data, ir finds it in the cache memory and saves the ime needed
to load the data from RAM.

TABLE 4A.5

Performance Specifications of Common Buses

Bus Type Width (bits) Transfer Speed Hot Swappable
AGP & 32 2.1 GHz No
FireWire 3z 400 MHz Yes
154 16 8.33 MHz No
PC Card 32 33 MHz Yes
PCI 32 33 MHz No
use 2.0 32 480 MHz Yes
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FIGURE 4A.20

Cache is present in several places in a computer. Most hard drives and network The cache speeds processing by storing.
cards have cache present to speed up data access. Without cache, your computer fraquently used data of instructions i1 s
would be a much slower device.

Since the late 19805, most PC CPUs have had cache memory built into them.
This CPU-resident cache is often called Level-1 (L1) cache, Today, many CPUs ) }
have as much as 256 KB builr in. I:Drﬂi).llalh ak.m-: Nave memory circustry

To add even more speed to modern CPUs, an additional cache is added to DRt RBch i S S
CPUs. This cache is called Level-2 (1.2} cache, This cache used to be found on the —
motherboard. However, Intel and AMD found that placing the L2 cache on the

CPU greatly increased CPU response. Many PCs being sold today have 512 KB or IH—O I‘Igﬁll.lN-E 1 @

Pigh-speed memary. Extenal (Lavel-2)
cache is shown here, bid most

1024 KB of motherboard cache memory; higher-end systems can have as much as
2 MB of L2 cache. For moee Infrmatian on bus b

In addition to the cache memory built into the CPU, cache is also added to the technologies, visit
motherboard. This motherboard-resident cache is now called Level-3 (L3) cache, Iittp! fwwier.mbihe.cam/

L3 cache is found on very-high-end purers. It is nor v fora P
to have L3 cache.

The three caches work like a assistant to a mechanic. First, the mechanic pre-
pares a box conraining all the roals he may need for the current job. Most likely,
this is only a portion of his entire tool set. The mechanic slides under the car and
uses a wrench ro try to remove a nur. L2, seeing the mechanic use the wrench, fig-
ures that he will need either oil to loosen the nur or pliers to remove a bolr. L2
tries to predict what the mechanic will need and grabs these items from the box.
Eventually, the mechanic finishes with the wrench and asks for the pliers. L1
holds on to the wrench in case the mechanic needs it again. L2 holds on to tools
that might be needed soon. Eventually the mechanic will need the wrench again.
L1 then hands the wrench to the mechanic who finishes the job. The process is
made faster because the mechanic does not need to stop and root through the
toalbox for cach necessary toal,

L1, L2, and L3 all speed up the CPU, although in different ways. L1 cache
holds instructions that have recently run. L2 cache holds potential upeoming in-
structions, L3 holds many of the possible instructions. In all cases, the cache
memory is faster for the CPU to access, resulting in a quicker program execution.
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yity Tip

You've probably heard it a hundred times. RAM upgrades are
cheap, easy, and fast—a great way to improve your PC's
performance. But is it really as simple and inexpensive as
the experts keep saying?

Wall, yes and no. A lot of factors determine how costly or
difficult a RAM upgrade can be, and other factors determine
whether it will even do you any good. But make no mistake
about it: if your computer is running slower than you like,
adding RAM may give it some pep. If your PC is relatively
new (say, no more than three years old), you may want to
consider installing more RAM before trading up to a new
system. The performance boost could make you want to
keep that old PC a while longer.

If your PC is more than a owple of years old, and if you
are becoming increasi with its p
then perhaps it is time ta think about a memory upgrade. If
that sounds like an overly simplistic approach to making
the decision, ask yourself the following questions:

» Does your PC have less than 128 MB of RAM?
» Do you typically run more than one application at a time?

140 Chapter 4

Do You NeedMore'RAM?

» Are you using a mewer version of Windows, such as
Windows Me, 2000, or XP?

» Does the system noticeably slow down during a long
computing session, especially if you launch and close
multiple programs or use the Internet?

» Do you need to reboot frequently?

» Do you ever see “insufficient memory™ messages when
you try to run a program or load a file? .

» Does your hard disk light seem to flicker most of the
time?

If you can answer "yes” to more than one of those ques-

tions, a RAM upgrade may be a good idea.

The decision to upgrade does not require a degree in
computer science and you do not need to do much math.
You should base your decision to upgrade on your satisfac-
tian with the computer’s performance. You should compare
the cost and probable benefits of a RAM uparade with the
expense of a more thorough upgrade (such as replacing a
processor, motherboard, and hard disk) or simply buying a
new system.



Deciding to upgrade RAM offers two big advantages.
First, it is less expensive than just about any other kind of
upgrade you can do. Second, even if the upgrade does not
improve your computer’s performance a lot, it probably will
not hurt anything, either.

You should not expect a RAM upgrade to speed up your
system the way a new processor would. In fact, experts say
that there is no reason to put more than 512 MB of RAM in
most personal computers. Depending on the types of appli-
cations that are run, additional memory may not even be
used because Windows allocates a certain amount of mem-
ory for itself and for each running application.

On the other hand, if your PC is short on RAM, it will not
be able to run current software products very efficiently. For
example, the practical minimem for a PC running a newer
version of Windows 98 or Me is now considered to ke 64 MB,
and for running Windows 2000 or XP, the minimum is 128
MB. These requirements will give the PC enough memory to
load essential operating system components and a couple of
applications. Beyond that, however, the system has to rely

) LY
= ARAM uperace may be the fasbest, cheapast. and easiest wey 1o
FC's performanca.

on the hard disk as a source of “virtual memory,” requiring
the hard disk and RAM to spend time swapping data back
and forth as it is needed. This process greatly reduces per-
formance.

Realistically, the only way to answer this question is to
do the upgrade. Chances are good that you will notice at
least some improvement in your system’s behavior.
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Computer data is reduced to binary numbers because computer processing is per-
formed by transistors that have only two possible states: on and off.

The binary number system works the same way as the decimal system, except that it
has only two available symbols (0 and 1) rather than ten (0. 1, 2, 3, 4. 5.6, 7, 8,
and 9}.

A single unit of data is called a bit; eight bits make up one byte.

In the most common text-code set, ASCIL, each character consists of one byte of
data. In the Unicode text-code set, each character consists of up to four bytes of
data.

A microcomputer’s processing takes place in the central processing unit, the two
main parts of which are the control unit and the arithmetic logic unit (ALU).
Within the CPU, program instructions are retrieved and translated with the help of an
internal instruction set and the accompanying microcode,

The CPU follows a set of steps for each instruction it camies out. This set of steps is
called the machine cycle. By using a technique called pipelining, many CPUs can
perocess more than one instrection at a time.

The actual manipulation of data takes place in the ALL, which is connected to the
registers that hold data and program instructions while they are being processed.
Random access memory (RAM) is volatile (or temporary). Programs and data can be
written to and erased from RAM as needed.

Read only memory (ROM) is nonwolatile (or permanent). It holds instructions that
un the computer when the power is first turned on,

The CPU accesses each location in memory by using a unique number, called the
memory address,

The size of the registers, also called word size, determines the amount of data with
which the computer can work at one time,

The amount of RAM can affect speed because the CPU can keep more of the active
program and data in memory, which is faster than storage on disk.

The computer’s system clock sets the pace for the CPU by using a vibrating quartz
crystal. The faster the clock, the more instructions the CPU can process per second.
The system bus has two parts—the data bus and the address bus— bath of which are
located on the motherboard.

The width of the data bus determines how many bits can be transmitted at a time
between the CPU and other devices,

Peripheral devices can be connected to the CPU by way of an expansion bus.

Cache memory is a type of high-speed memory that contains the most recent data
and instructions that have been toaded by the CPU. The amount of cache memory
has a tremendous impact on the computer’s speed.

arithmetic operation, 130 cache memaory, 138
basic input output system (BI0S), 132  clock cycle, 136
billions of instructions per second clock speed, 136
(BIPS}, 131 control unit, 130
binary number system, 127 data hus, 136
bit, 127 data transfer rate, 138
bus, 136 decimal number system, 126



decode, 131

dual in-line memory modele
(DIMM}, 132

execute, 131

execution cycle, 131

Extended ASCIL, 128

Extended Binary Coded Decimal
Interchange Code (EBCDIC), 127

fetch, 131

flash memory, 132

FrontSide Bus, 136

gigahertz (GHz), 136

hertz {Hz), 136

hyperthreading, 131

1EEE 1394 (FireWire), 138

Industry Standard Architecture
{ISA) bus, 137

instruction cycle, 131

instruction set, 130

Level-1 (L1} cache, 139

Key Term Quiz ::

Level-2 (L2) cache, 139

Level-3 (L3} cache, 139

local bus, 137

logical operation, 130

machine cycle, 130

megahertz (MHz), 136

memory address, 133

microcode, 130

millions of instructions per second
(MIPS), 131

multitasking, 131

nonvolatile, 131

PC Card, 138

Peripheral Component Interconnect
(PCI) bus, 137

pipelining, 131

power on self test (POST), 132

programmable read only memory
(PROM), 132

register, 130

A Review

read only memory (ROM}, 132

single in-line memory module
(SIMM), 132 o

small outline DIMM (SO-DIMM), 132

store, 131

swap in, 135

swap out, 135

system clock, 136

text code, 127

thread, 131

transistor, 125

Unicode Worldwide Character
Standard, 128

Universal Serial Bus {USB), 137

virtual memory, 135

volatile, 132

word size, 134

Complete each statement by writing ane of the terms listed under Key Terms in each blank.

1. People use the — number system, but comp use the number system.

2. The term is a combination of the words binary digit.

3. The most widely used text code system among | comp is.

4. A processor’s built-in instructions are storedas |

5 are high-speed memary locations built directly into the CPU that hold data while they are being
processed.

6. The s run when the system turns on and verifies that the hardware is working.

7. Digital cameras use

B. The computer uses

to store pictures on removable cards.

when it runs out of RAM, swapping program instructions or data out to the

hard drive,
S A . isaportion of a computer program that is being run by a CPU.
10. The contains the list of all commands a CPU understands.

Processing Data
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Multiple Choice ::

Circle the word or phrase that best completes each statement.

1. The______ standard promises to provide encugh characters to cover all the world's languages.
a, ASCII b. Unicode c. RAM d. EBCDIC
2, may be built directly into a CPU or placed on the motherboard.
a. RAM b. Parallel ¢. Cache memory d. Flash
3. TheCPUusesa________ to store and retrieve each piece of data in memory.
a. control unit b. cache c. memory address d. POST
4. The computer can move data and instructions between storage and memary, as needed, in a process called
a. swapping b, volatility €. pipelining d. exchanging
5. The bus's speed is directly tied to the speed of the computer’s .
a. RAM b. CPU c. ROM d. DIMM
6. A laptop will most likelyuse ____ memory chips.
a. DIMM b. S0-DIMM c. SIFP d. SIMM
7. Memary that loses its data when power is turned off is considered ________ memory.
a. volatile b. static . dynamic d. refreshed
8. Theacronym —_____ means billions of operations per second.
a. GB b. MHz c. KHz d. GHz
9. A CPU that is following a series of steps to complete an instruction isusing ________ technology.
a. threading b. pipelining c. cache d. multitasking
10. This cache holds the most recently used data or instructions.
a. L1 b. L2 c L3 d. L4

144 Chapter 4



Review Questions ::

In your own words, briefly answer the following questions.

© @ N T M bW N =

-
=1

. What is the difference between data and information?

How many characters or symbols can be represented by one eight-bit byte?

. What is meant by “word size”?

. What is the difference hetween arithmetic operations and logical operations?
. What is a data bus?

. Describe how virtual memory works.

. What is the difference between an L1 and an L2 cache?

. Describe the role of a computer's system clock.

. Why is a CPU often idle?

. Why is it important to have a standard text code?

Lesson Labs ::

Lomplete the following exercises as directed by your instructor.

1.

Using the list of ASCII characters in Table 5A.3, compose a sentence using ASCII text codes. Make sure the sentence
includes at least six words and make it a complete sentence. Swap your ASCII sentence with a classmate, then
translate his or her sentence into alphabetical characters. Time yourself. How long did it take you to translate the
sentence? What does this tell you about the speed of a computer’s processor?

. Compare ASCIT and EBCDIC. Create a table that lists the ASCII values and their corresponding EBCDIC values.

Determine a mathematical formula to translate from one to another.

Processing Data
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Overview: The Race for the Desktop
M Od ern C P US How fast is fast enough? How powerful does a computer need to be?

We may never know the ulhm:ltr answer to these questions because
when it comes to comy ¢, the bar conti to be raised.

Software dmlupcrs and users wnstamly make greater demands of
computers, requiring them to perform an ever-higher number of tasks.
Processor developers respond with chips of ever-increasing speed and
power. Chipmakers such as Intel, IBM, Freescale, Advanced Micro De-
vices (AMD), and others keep proving that there seems to be no end to
the potential power of the personal computer.

This lesson looks at the processors most commonly found in per-
sonal computers and describes some of their most important features
and distinguishing characteristics. You will learn how these CPUs are
r)'plully differentiated from one another and see how their perfor-
mance is measured. You also will learn some of the ways you can ex- |
tend the power of your PC's processor to other components by using its
expansion capabilities.

OBJECTIVES ::

»»  Name the best-known families
of CPUs.

»»  Differentiate the processors
used in Macintosh and IBM-
compatible PCs.

#»  Define the terms CISC and RISC.

¥ Identify one advantage of using
multiple processors in a
computer.

»»  Identify four connections used to
attach devices to a PC.




A Look Inside the Processor

You have already seen how a PC processes and moves data. For most
people, the grear mystery of the PC is whart takes place inside i
circuitry. How can this box of chips, wires, and other
parts—most of which don’t even move—do its work?

A processor's performance—even its capabil-
ity to funcrion—is dicrated by its internal de-
sign, or architecture. A chip’s architecture
determines where its parts are located and con-
nected, how it connects with other parts of the
computer, and much more. It also determines the
path that electricity (in the form of moving electrons)
takes as it moves through the processor, turning its tran-
sistors on and off. There are many different chip archirec-
tures in use today, and each family of PC processors is based
on its own unique architecture,

In fact, processors are differentiated by their architecture (see Figure 4B.1). The
processors of IBM PCs and Macintosh P have such diff; archirec-
tures, for example, that they cannot even run the same software; operating sys-
tems and programs must be written to run on each processor’s specific
architecture, to meet its requirements.

A processor’s architecture determines how many transistors it has, and there-
fore the processor’s power (see Figure 4B.2). Simply stated, the more transistors
in a processor, the more powerful it is. The carlicst microprocessors had a few
thousand transistors. The processors in today’s PCs contain tens of millions. In
the most powerful workstation and server comy a processor may contain
hundreds of millions of transistors, When a computer is configured to use muln-
ple processors, it can ultimarely contain billions of transistors.

A processor includes many other features that affect its performance. For ex-
ample, a processor’s performance is affected by the number of bits of data it can
process at any one time. Currently, nearly all standard PC processors move dara
in 32-bit chunks; they are called “32-bit processors.” In 2003 American Micro
Devices (AMD) released a new g 1on of desktop P'C processor that can han-
dle 64 bits of dara. (High-end workstations and many minicom-
puter systems have used 64-bit processors for about a decade.)

software. For this reason, softwara must

be

Microcomputer Processors

For two decades after the birth of the personal computer, the

biggest player in the PC CPU market was Intel Corporation. This
dominance began to change in 1998 when several leading com-
puter makers began offering lower-priced systems using chips
made by AMD and other chip manufacturers., Initially, these mi-

croprocessors offered less performance at a lower price, That sit-
uation has changed, however, as AMD made rapid advances in
its products’ capabilitics. Today, Intel and AMD chips compete
head to head, not only in performance, but also in price.

Intel and AMD are not the only manufacturers on the block.
Motorola, now known as Freescale, manufactured the processors for all Macin-
tosh computers up to and including the G4. They still make chips for communi-
cation devices. The newer Macintosh G5 boasts a chip made by IBM. Many other
companies make specialized processors for workstations, minicomputers, hand-
held devices, automobile electronics, and kitchen appliances.

FIGURE 4B8.2

itten especially for Windows PCs,
and workstalions

Transistors are a key ingrediant in any

processor, Tha moee fran:
e more powertl (e processor

Processing Data

ors availahie,

147




@

ONLINE

For mave inl tion on intef's

e of peoc
htpe/fwww.mbhe.com/
petemarton

FIGURE 4B.3

tndel’s flest mecroprocessos the 8004

©  FIGURE 4B.4

Tha Pantium 4, Caleron. Xeon, and

IRl 2 processos

ONLINE

@

peternorton

| 148 Chapter 4

As you read the following sections, remember that performance specifications
and features can change rapidly. Chip manufacturers make constant improve-
ments to their products; as a result, the most popular PC processors now operate
at speeds higher than 3 GHz, and they continue to be faster every month. By con-
tinuously refining chip designs and manufacturing processes, chip makers are al-
ways finding ways to add more transistors to chips.

Intel Processors

Intel is historically the leading provider of chips for PCs. In 1971, Intel invented
the microy he so-called puter on a chip—with the 4004 model {see
Figure 4B.3). This invention led to the first T that began appearing
in 1975. Even so, Intel's success in this market was
not guaranteed until 1981 when IBM released the
first IBM PC, which was based on an Intel micro-
Processor.
A list of current Intel chips (see Figure 4B.4),
along with their clock speeds and numbers of tran-
sistors, is shown in Table 4B.1.

Advanced Micro
Devices (AMD)
Processors

In 1998, Advanced Micro
Devices (AMD) emerged
as a primary competitor
to Intel’s dominance in
the 1BM-compatible PC
market, Until that time,
AMD  processors  were
typically found in lower-
performance, low-priced
home and small business computers selling for less than §1,000, With the release
of the K6 and Athlon processor series, AMD proved that it could compete feature
for feature with many of Intel’s best-selling products. AMD even began a new
race for the fastest PC processor.

A list of current AMD chips (see Figure 4B.5), along with their clock speeds
and numbers of transistors, is shown in Table 4B.2.

Current Intel Processors

Number of
Model Primary Use Clock Speed Transistors
Ttanium 2 Server 1.3 GHz and up 410 million
Pentium 4 PC 1.4 GHz and up 42-55 million
Pentium III Xeon  Server/Workstation 700 MHzand up  42-55 million
Pentium IIT FC 650 MHz and up  28-44 million
Celeran Budget PC 500 MHz and up 2844 million



TABLE 4B.2 -

Freescale Processors

Freescale Semiconductor, Inc., a subsidiary of Moto-
rola, Inc., has a 50-year history in microclectronics. As
mentioned earlier, many Apple computers use

Freescale pr Freescale p were a
early favorite among companies that buile larger,
UNIX-based compurers.

the years, Freescale offered rwo processor
architectures that were used in Mac-
intosh compurers. The first is known
as the 680x0 family. A new type of

r, which was devel

l'reesczle, Apple, and 1BM, has re-
placed this family of processors. This
new processor architecture, called the
PowerPC architecture, is the basis for
all new computers made by Apple.
Freescale’s MPC74xx processors can
be found in Apple’s G4 computers,
PowerPC processors from Freescale
are also ideal for Linux operaring sys-

tem implementations, which are growing in popularity among deskrop users.

IBM Processors

In addition to working with Apple and Freescale on the
PowerPC line, '"SM makes high-performance main-
frame and workstation CPUs, In 2003, IBM partnered
with Apple and released the G35 (see Figure 4B.7), ad-
vertised as the “fastest desktop processor ever.” While
most new chips can make this claim, the G35 delivered.
The GS d:IJ\'trcd true wnrkstanun power at the cost of
a p. A ion, Pixar studios
were provided with scvml G5-equipped computers.
The Disney/Pixar movie Finding Nemo was created en-
tirely on the GS desktop computers. Previous releases
from Pixar, ncluding Toy Story, required high-end
workstations.

AMD Processors Used in Today's Personal Computers

Model Clock Speed Number of Transistors
Athlon FX 64 2.2 GHz and up 105.9 Million

Athlon XP 2.2 GHz and up 54.3 Million

Opteron for servers 1.4 GHz and up 106 Million

Athlon 1.0 GHz and up 37 million

Duron 600 MHz and up 25 million

AMDO
< LT

S -

FIGURE 4B.5

The Athion and [uron processors.

FIGURE 4B.6

MCERD dhe phatngeog
MPLT44TA PowarPC processor from
Froascaly Semiconductor
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The IBM/Appia G5 processor,
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What /s a Computer Chip? a0

Throughout this book {and in any other information you read
about computers), you see references to chips. Processors
reside on chips, as do memory and other types of computer
circuitry. But what does this mean? What is a computer chip?

To understand how chips work, you have to think small

. . very, very small. That's because the transistors, circuits,
and connections that exist on a computer chip are so tiny
that their dimensions are sometimes measured in terms of
atoms rather than millimeters or inches.

Most computer chips are created on very thin wafers,
which are made of nearly pure silicon. (Silicon is a mineral
that is purified and refined for use in chips. It is used in
many other products, too.) Some chips may be made from
other materials, such as various types of plastic, but the
chips ¢ ly found in p le are silicon-
based.

The Making of a Chip

Transistors and circuits exist as tiny channels on the surface
of a chip, which means they must be carved out of the sili-
con. To do this, chip manufacturers use a process called

photelithegraphy to  physically

etch out the tiny grooves and notches that make up the
chip’s circuits. In the first step of this process, the silicon
wafer's surface is covered with a gooey substance called
photoresist, which is sensitive to certain types of light.

Rext, a glass pattern (called a mask) is placed over the
wafer, This pattern is marked with the precise lines where
each transistor and circuit will lie on the chip's surface.
The manufacturer then shines ultraviolet light through the
pattern; the pattern’s dark lines “mask” the silicon wafer
from the light, protecting it. The exposed photoresist reacts
to the light that touches it, softening the silicon beneath
it. The exposed silicon is washed away, leaving a pattern of
fine tracings on its surface.

The manufacturer then coats the wafer's surface with
ions. This coating changes the way the silicon conducts
electricity, making it more efficient at moving electrons
through its circuits. (Moving electrons represent the hinary
1s and Os that make up data for the computer.) Because
electrons are so small, the chip's circuitry can be very fine.

In the next step of the process, atoms of metal (such as
aluminum or copper) are placed in the etched channels on

Comparing Processors

Most non—computer people only use the clock speed to compare two processors.
This is a good comparison, but it is akin to comparing cars only by their top
speed. There are many features of a car that are as important as rated speed.
When comparing processors, many factors come into play. Larger cache and
faster system bus speeds usually indicate more powerful processors. Table 4B.3
contrasts three powerful desktop processors.

TABLE 4B.3

: CPUs" Performance Specifications

Specification
Number of registers
Word size

FrontSide or system
bus speed

L1 cache
L2 cache

Chapter 4

AMD Athlon 6& FX  Intel Pentium IV PowerMac G5
16 16 80

&4 bits 32 bits 64 bits

1.6 GHz 800 MHz 1 GHz

128 KB na na

1024 KB 512 512



the wafer's surface. These connections will conduct elec-
trons as they move through the chip.

So Many Transistors, So Little Space

Today's manufacturing processes are so precise that they
can squeeze millions of transistors onto a single chip not
much larger than a person’s thumbnail. One way to achieve
this is by etching the chip's surface in separate layers, lit-
erally stacking sets of circuits on top of one another.
Another way is to place those circuits closer and closer
together. Currently, chip can place i so close
that they are separated by less than a micron. (A micron is
one-millwonth of a meter.) Production technologies are con-
stantly being refined. Today's popular PC processors contain
tens of millions of transistors; in a few years, there may be
as many as one billion transistors on a single processor chip.

RISC Processors

The processors in [BM-compatible PCs
are complex instrucrion ser computing
(C15C) processors. The instruction sets
for these CPUs are large, typically con-
taining 200 to 300 instructions.
Another theory in microprocessor
design holds that if the instruction ser
for the CPU is kept small and simple,
cach instruction will execute in much
less time, allowing the processor 1o
complete more instructions during a
given period. CPUs designed according

L L 4
=5 Chip designs are constantly evohing, rmaking processors ever faster
and more powerful.

to this theory are called reduced instruction set computing (RISC) processors.
RISC instruction sets are considerably smaller than those used by CISC proces-
sors, The RISC design, which 1s used in the PowerPC processor but was first im-
plemented in the mid-1980s, resules in a faster and less expensive processor.

Parallel Processing

Another school of thought on producing faster computers is to build them with
more than one processor. This type of system is said to be a multiprocessing (MD)

4

SELF-CHECK ::
Complete each statement by filling In the blanks.
1. The Hanium 2 processor has fransistors,

a. 45 million b. 105.9 milion c. 410 million
2. The Athlon and Duron processors are made by

a. Intel b. AMD ¢. Freescale
3. A joint effort of IBM, Freescale, and Apple produced the rOCessor,

a G4 b. G5 ¢ GE
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system. The result is a system that can handle a much greater flow of dara, com-
plete more rasks in a shorter time, and deal with the demands of many input and
output devices. A special form of MDP that uses an even number of processors is
symmetric multiprocessing (SMP). SMP's advantage is the number of processors
is limited to a power of two. The limitation on the number of processors makes
the systems easier o design.

Parallel processing is not a new idea in the minicomputer, mainframe, and su-
percomputer arenas, Manufacturers have developed computers with hundreds or
even th d systems known as massively parallel pro-
cessing | MI'P) computers.

At the other end of the spectrum, multiple-processor versions of PCs are avail-
able today and are commonly used as network servers, Internet host computers,
and stand-alone workstations. In fact, recent generations of standard PC micro-
processors incorporate a measure of parallel p by using pipelining tech-
niques ro execute more than one instruction ar a time.

of microprocess

Extending the Processor’s Power to Other Devices

You have already learned that all the components of a computer tie into the com-
puter’s CFU by way of the bus. When you need 1o add a new piece of hardware
to your computer, you need ro know how 1o connect it to the bus. In some cases,
you can plug the device into an existing socket, or pott, on the back of the com-
puter. Most computers have several types of ports, each with different capabilities
and uses. Older computers feature only three or four distinet types of ports, but
new systems provide a wide array of specialized ports. When a port is not avail-
able, you need to install a circuit board that includes the port you need.

@
N

.

et

Standard Computer Ports

All modern computers come with the
same basic set of ports. These allow you
to connect common deviees to your com-
puter. Withour these ports, your com-
puter would not boot properly and if it
did, you would be unable to interact with
the software on the system.
Figure 4B.8 shows the back of a new
I Ir ins several col ded
ports. At first glance, it can be over-
whelming. However remember  that
most plugs only fit where they belong
and a mistake is never catastrophic. The
maost commonly used ports are

»» Mouse and Keyboard Ports. Acceprs
the keyboard and mouse plugs. The
mouse is always the top port. If you
make a mistake and plug the mouse
into the keyboard port, the com-
puter will nor boot properly.

Two USB ports. These accept any
number of devices including cameras
and joysticks.
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Serial Port, Serial ports are connected to external modems.

3 Parallel Port. Most common uses are to connect older printers to the

computer.

Audio Ports. There are rypically three audio ports on modern compurers.

The green speaker port is for your headphones or desktop speakers. The

pink microphone port is for a small microphone. The yellow speaker our is

designed for serious audiophiles to connect their computer to a home stereo
system. Intense gamers or PC movie viewers may employ this option.

» Network Port. This port allows your computer to plug into a network or use
a high-speed Internet connection. You will learn more abour nerworking in
Chapter 7, “Networks.”

» Modem Port. It connects your computer to a phone line, The most common

use for a modem is Internet access. You learned more about the Internet in

Chapter 8, “Presenting the Internet.”

Monitor Port. Most monitors connect to the three-row port on the right side

of the image. This can be found either by the serial port or with the expansion

cards. Other monitor options may include connections to a TV,

>
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Serial and Parallel Ports

A PC's internal components communicare through the data bus, which consists of
parallel wires. Similarly, a parallel interface 1s a connection of eight or more wires
through which data bits can flow simul ly. Most comy buses transfer
32 hits simultaneously, However, the standard parallel interface for external de-
vices such as printers usually transfers eight bits (one byte) at a time over eight
separate wires.

With a serial interface, data bits are transmitted one at a time through a single
wire (however, the interface includes additional wires for the bits that control the
flow of data). Inside the computer, a chip called a universal asynchronous
receiver-transmitter (UART) converts parallel data from the bus into senal data
that flows through a serial cable. Figure 4B.9 shows how data flows through a
nine-pin serial interface.

Paraliel bus data FIGURE 4B.9
."' | Data moving through a
7 Bis
"y UART
BN ;
—3. = 1 byte serial data
—
5 A0 00 0000040+ 1101100
- -
8~
=
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Paralel data

As you would expect, a parallel interface can handle a higher volume of data
than a serial interface because more than one bit can be transmitted through a
parallel interface simulraneously. Figure 4B.10 shows how data moves through a
parallel interface.

Specialized Expansion Ports

In addition to the Jard collection of expansion ports, many PCs include spe-
cialized ports. These porrs allow the connection of special devices, which extend
the computer’s bus in unique ways.

SCSI

The Small Computer System Interface (SCSI, pronounced scuzzy) takes a differ-
ent approach from standard parallel or serial ports. Instead of forcing the user to
plug multiple cards into the computer’s expansion slots, a single SCSI adapter ex-
tends the bus ourside the computer by way of a cable. Thus, SCST is like an ex-
tension cord for the data bus. Like plugging one extension cord into another to
lengthen a cireuit, you can plug one SCSI device into another to form a chain, as
shown in Figure 4B.11. When devices are connected together this way and
plugged into a single port, they are called a “daisy chain.” Many devices use the
SCSI interface. Fast, high-cnd hard disk drives often have SCSI interfaces, as do
scanners, tape drives, and optical storage devices such as CD-ROM drives.

UsB

The Universal Serial Bus (USB) has become the most popular external connection
for PCs—both IBM-compatible and Macintosh systems. USB has several features
that have led to its popularity. First, USB is a hor swappable bus. This means that
users can switch USB devices without rebooting the PC. A second feature is its ease
of use. Simply plugging the device in makes it ready to run. Finally, USE supports

154 Chapter &



FIGURE 4B.11 | H

127 daisy-chained devices. Today, most new computers feature at least four USB
ports, with two often in the front of the PC.

IEEE 1394 (FireWire)

Like the USB standard, the IEEE 1394 (FireWire) dard extends the compurer’s
bus to many penph:ral devu:s through a single porr. Because IEEE 1394—com-
pll:m.t technology is so -, h f, it is not expected 1o become the dom-
inant bus technology, alr.hough it may gain wide acceprance as a standard for
plugging video and other high-data-throughpur devices to the system bus.

Musical Instrument Digital Interface (MIDI)

The Musical Instrument Digital Interface (MIDI) has been in use since the carly Nox IgﬁlLl NE @

1980s, when a group of musical instrument manufacturers developed the tech-

nology to enable electronic musical inst o icate. Since then, For mora information on SCS,
MIDI has been adapted to the personal computer. Many sound cards are MIDI- LUSH, Firetiire, and MIDI
compliant and feature a special MIDI porr. Using a MIDI port, vou can plug a techdioges, vist

wide variety of musical instruments and other MIDI-controlled devices into the Iittpcffwwrwmhhe,com/
computer. MIDI systems are widely used in recording and performing music to peternorton.

control settings for electronic synthesizers, drum machines, light systems, ampli-

fication, and more.

Expansion Slots and Boards

PCs are designed so thar users can adapt, or configure, the machines to their own
particular needs. PC motherboards have two or more empty cxpansion slots,
which are extensions of the computer’s bus that provide a way to add new com-
ponents to the computer. The slots accept expansion boards, also called cards,
adapters, or sometimes just boards. Figure 4B.12 shows a PC expansion board
being installed. The board is be-
ing attached to the mother-
board—the main system board
to which the CPU, memory, and
other components are artached,

Adaprers that serve input and
output purposes provide a port
to which devices can be artached
and act as translators between
the bus and the device iwself.
Some adaprers also do a signifi-
cant amount of data processing.
For example, a video controller

FIGURE 4B8.12

A expansion board besng inserted into
an expansion slol.
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Computer-based phone systems were so revolutionary back
in 1996 that few companies were interested in them. That
reluctance made Mike Plumer’s job as salesperson for Alti-
Gen Communications, a Fremont, California, manufacturer of
server-based phone systems, pretty challenging. "We were
asking companies to buy something that they didn't even
know existed,” recalls Plumer, the firm's senior director of
sales.

Plumer worked through the early challenges by finding
other sales reps with a good mix of technical and business
knowledge to join him, and by “knocking on a lot of com-
panies’ doors” to find those that were willing to purchase
AltiGen's innovative products.

As with any new technology, AltiGen's products didn't
stay unique for long as other companies began producing
server-based systems. A public relations major who gradu-
ated from Towa State University, Plumer continues to han-
dle sales for the company while also overseeing its
14-person worldwide sales force. His day typically starts
with a commute to work—time he uses to plan out the day
ahead. Upon arriving at the office, he makes calls to his
field sales reps and managers for a “status check.”

In Your Career

Computer Sales Professional

In addition to selling and overseeing AltiGen's sales
force, Plumer also handles myriad other tasks. When
telecommunications companies are visiting for on-site sales
training, for example, he may conduct a one-hour presenta-
tion on Voice over IP and networking. Such diversions keep
the job interesting, says Flumer, who enjoys selling systems
that range in price from $20,000 to $150,000.

“These sales require interaction not only with a com-
pany’s tech personnel, but also with top decision makers,”
says Plumer. “You must be able to relate to people at the
decision-making level while also displaying the technical
aptitude needed to help them make those decisions.” He
sees, future sales opportunities in the IT field as “very
good,” based on the fact that all high-tech companies rely
on productive salespeople to push their products out to the
Masses.

Computer sales professionals like Plumer sell a wide vari-
ety of products and services. Here are just a few:

» PC Hardware Sales. This field includes personal comput-
ers—desktops, portables, network servers, network com-
puters, and handheld computers.

FIGURE 4B.13
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is a card that provides a port on the back of the PC into which you can plug the
monitor. It also contains and manages the video memory and does the processing
required to display images on the monitor. Similar devices include sound cards, in-
ternal modems or fax/modems, and network interface cards.

PC Cards

Another type of expansion card is the PC Card (initially called a Personal Com-
puter Memory Card International Association, or PCMCIA, card). It is a small
device about the size of a credit card (see Figure 4B.13). This device was designed
initially for use in notebook ¢ that are too small to
accept a standard expansion card. A PC Card fits into a slot on the back or side
of the notebook compurer. PC Card adaprers are also available for desktop com-
puters, enabling them to accept PC Cards. Even some types of digital cameras ac-
cept PC Cards that store digital photographs. PC Cards are used for a wide
variety of purposes and can house modems, network cards, memory, and even
fully functioning hard disk drives.

and other ¢




Enterprise Hardware Sales. The term enterprise usually
means “big company,” and big companies often have
specialized, high-level computing needs.

Specialty Hardware Sales. Nearly every kind of organi-

zation has some type of specialized hardware need, such

as high-output color printers, storage subsystems,
backup systems, and other peripherals.

» Telec icati Sales, Telec ications and
computer technologies go hand in hand, and today's
businesses are hungry for both.

» Software Sales. This industry extends beyond sales of

operating systems and word processors; enterprise soft-

ware includes massive database systems, network man-
agement software, data-mining tools, and other powerful
and expensive packages.

resentatives in the computer and data processing services
Sales professionals are compensated in different ways, in-  field were §55,740. In addition to their earnings, sales rep-
cluding straight salary, commissians, bonuses, profit shar-  resentatives are usually reimbursed for expenses such as
ing, stock options, and other rewards. According to the transpertation costs, meals, hotels, and entertaining cus-
Bureau of Labor Statistics, Occupational Outlook Handbook,  tomers,

2004-05 Edition, the median annual eamnings of sales rep-

There are three caregories of PC Card rechnologies: Type I, Type 11, and Type
ML The different types are typically defined by purpose. For example, Type | cards
usually contain memory, Type Il cards are used for network adapiers, and Type IIl
cards usually house tiny hard drives. Type 1 PC Cards are the thinnest available
and have the fewest uses. Type 111 cards are the thickest and enable developers to
fit disk storage devices into the card-size shell. Some PC Card adapters can hold
multiple cards, greatly expanding the capabilities of the small

Plug and Play

With the introduction of Windows 93, Intel-based PCs began supporting the Plug
and Play standard, making it easier to install hardware via an existing port or ex-
pansion slot. Using hardware that complies with Windows’ Plug and Play stan-
dard, the operating system can detect a new component automatically, check for
existing driver programs that will run the new device, and load necessary files. In
some cases, Windows will prompt you to install the needed files from a disk. De-
pending on how the new device is connected, this process may require restarting
the system for the new hardware’s settings to take effect. Still, this process is much
simpler than the one required prior to Plug and Play technology, which usually
forced the user to manually resolve conflicts berween the new hardware and other
components,
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A processor’s architecture, or internal design, dictates its function and performance.
A key to a processor’s performance is the number of transistors it contains. Chip de-
signers constantly look for new ways to place more transistors on microprocessor
chips. Today's PC processors contain tens of millions of processors.

Intel manufactured the processors used in the first IBM personal computers. Today,
Intel's most popular PC processors are the Pentium 4, Pentium III Xeon, Pentium III,
and Celeron. A newer Intel processor, the Itamium, is a 64-bit processor used in
high-performance workstations and network servers,

Advanced Micro Devices (AMD), which initially made lower-performance processors
for low-cost PCs, now manufactures high-performance processors that compete di-
rectly with Intel. AMD's most popular PC processors are the Athlon and Deron,
Freescale manufactured processors used in Apple's older Macintosh computers; its
most popular processors are in the PowerPC family. Freescale also makes processors
for other types of computing devices, such as minicomputers and workstations.
IBM manufactures processors used in a variety of environments, IBM processors can
be found in many models of mainframes, More recently IBM teamed with Freescale
and Apple to develop the G5 processor,

Most of the processors used in personal computers are based on complex instruction
set computing (CISC) technology. PowerPC processors, and processors used in many
other types of computers, are based on reduced instruction set computing (RISC)
technology. Because they contain a smaller instruction set, RISC processors can run
faster than CISC processors.

A parallel processing system hamasses the power of multiple processors in a single
system, enabling them to share processing tasks. In a massively parallel processor
(MPP} system, many processors are used. Some MPP systems use thousands of
processors at one time.

External devices, such as those used for input and output, are connected to the sys-
tem by ports on the back or front of the computer,

Most computers come with a serial port and a parallel port. A serial port transmits
one bit of data at a time; a parallel port transmits one byte (eight bits) of data ata
time,

1f the computer does not have the right type of port for an extemnal device (or if all
the existing ports are in use), an expansion board can be installed into one of the
PC's empty expansion slots.

Bus technologies such as Small Computer System Interface (SCSI), Universal Serial
Bus (USB), and IEEE 1394 (FireWire) enable the user to connect many devices
through a single port.
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Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank,
1. A processor's internal design is called its

2. and are the leading manufacturers of processors for 1BM-compatible persanal
computers,

3. Whenyou —_________ aPC, you are adapting it to best meet your needs.

4. With a(n) —_interface, data bits are transmitted one at a time through a single wire.

5 The______ enables electronic and comy o icate with one another,

6. The _____ allows devices to he connected in a daisy chain.

7. ports can transmit eight bytes at a time,

8. In_____ processors, the instruction sets are large, typically containing 200-300 instructions.

9. Anexpansion s plugged into a computer to provide additional connectivity or functionality.

-
(=]

. A system that employs an even number of processors is said to use
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Multiple Choice ::

Circle the word or phrase that best completes each statement.

1. A computer system that uses a smaller instruction set issaidtouse ____ technology.

a. parallel processing b. RISC . cache d. Zip
2. FireWire is another name for the —___ interface.

a. parallel b. IEEE 1394 c. MIDI d. Us8
3, The —__ processor is used in Apple’s Macintosh computers,

a. Celeron b. Athlon . ThinkPad d. PowerPC
4. Themore __ a processor has, the more powerful it is.

a, microns b. transistors €. connections . neurons
5. The instruction setfora ________ processor usually contains 200 to 300 instructions.

a. CIsC b. SMP c. RISC d. IBM
6. You can connect an electronic instrument to your computerviathe ____________ port.

a. P2 b. USB c. HDX d. MIDI
7. Older printers are likely to be connected through the _____ interface.

a. COM b. parallel ¢. modem d. netwotk
8. Your phone line is connected tothe __________ on your computer.

a. ps2 b. USB <. modem d. netwark
9, The green audio port is used to connectyour .

a. microphone b. speaker c. stereo d. guitar

10. Which of the following cannot be the number of processors in an SMP system?
a. 4 b. 6 c. 8 d. 16
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Review Questions ::

In your own words, briefly answer the following questions.

1.

n

.

Describe the purpose of expansion slots in a PC.

. What is the primary difference between a RISC processor and a CISC processor?

Why is a processor’s architecture important?

. What are the advantages of parallel processing?
. What is the purpose of the UART?
. Name the five processors cumently available from Intel Corporation.

Name the five processors currently available from AMD.

The AMD Athlon B4 FX, the Intel Pentium 4, and the PowerMac G5 are the most powerful processors currently in use
in PCs. What are the word sizes of these three processors?

Why can it be said that recent-generation PCs incorporate a measure of parallel processing, even though they have
only one processor?

. What is a “daisy chain"?

Lesson Labs ::

Complete the following exercise as directed by your instructor,
1. To view information about your computer’s components, follow these steps:

Open the Control Panel window. {The steps for opening the Control Panel vary, depending on the version of
Windows you use. If you need help, ask your instructor.) In the Control Panel window, double-click the System
icon.

. In the System Properties dialog box, select the Hardware tab and then open the Device Manager window to view
the list of categories of devices attached to your system. If a category is preceded by a plus sign (+), click this
symbol to display all the devices in that category.

. To read about adevice, right-click its name, and then click Properties. A dialog box will appear displaying

information about the selected device. Waming: Do not make any changes.
. Review the properties for your system's disk drives, ports, and system devices.

. Close any open windows or dialog boxes; then close the Control Panel window.
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1. Plug it in. With your instructor observing, turn your computer and monitor
off and unplug them from their power source. Then take these steps:

a. Move to the back of the computer and inspect all the cables plugged into
it. Which devices are connected to the PC and by which cables? Which
port is connected to each device? Make a chart of these connections.

b. Unplug each connection. After all students have unplugged their devices
for their computers, switch places with someone and reconnect all the de-
vices to the computer. Does the other student’s system have the same con-
nections as yours? If not, can you reconnect all its devices correctly?

¢. Return to your PC. Use your chart to see whether your system has been re-
connected correctly. If not, correct any connecting crrors. When you are
sure all devices are plugged into the right ports, reconnect the PC and
monitor to the power source. Tum the PC on and make sure everything is
working correctly.

2. Watch those files grow. The concept of bits and bytes may seem unimportant
until you begin crearing files on your compurer. Then you can begin o under-
stand how much memory and storage space your files take up (in bytes, of
course). Create a file in Notepad, save it to disk, and take the following steps
to add to the file to see how it grows:

a. Launch Notepad. The steps to launch the program vary, depending on
which version of Windows you use. If you need help, ask your instructor
for directions,

b. Type two or three short paragraphs of text. When you are done, click the
File menu, and then click the Save As command.

¢. In the Save As dialog box, choose a drive and folder in which to save the
new file, and give the file a short name you can remember casily, such as
SIZE-TEST.TXT.

d. With Notepad running, launch Windows Explorer. If you need help, ask
your instructor for directions.

@. Navigate to the drive and folder where you saved your Notepad file. When
you find the file, look for its size in the Size column and write down the
size. Close the Exploring window.

f. Return to the Notepad window and add rwo or three more paragraphs of
text. Then click the File menu and click the $ave command to resave the
file under the same name.

g. Reopen Windows Explorer and look at the file’s size again. Has it
changed? By how much?

3. Learn more about Unicode. The Unicode text code system will become uni-
versally accepted in the next few years. All operating systems, application pro-
grams, data, and hardware architectures have started to conform to it. For this
reason, learm as much as you can about Unicode and how it may affect your
computing in the furure. Visit the Unicode Consortium Web site: hopaf
www.unicode.org.




Discussion Questions

As directed by your instructor, discuss the following questions in class or in

groups.

1. Do you rhlnl. rhc |rm.‘mmonal mrcrthangc uf data pmwdcd by the Unicode
} logy? Do you see any

goal fi
other hcrwﬁh to Unu:udc% wldtsprtad Impltmrm"lllnn’

2. Why is the CPU commonly referred to as the computers “brain™? Do you
think it is a good idea ro use this term ro describe the CPU? Why?

Research and Report

Using your own choice of resources (such as the Internet, books, magazines, and

newspaper articles), research and write a shorr paper discussing one of the fal-

lowing topics:

3 The history of the Pentium family of processors.

#» The uses of parallel processing computer systems in business.

» The USB and FireWire bus standards, and their possible impact on computers
of the furure.

When you are finished, proofread and print your paper, and give it to your
instructor,

pke Gl .

Computers are becoming more powerful all the time,
Many people see this capability as a source of limitless
benefits, but others view it as a threat. With this
thought in mind, discuss the following questions in
class.

1. As technology improves, processing becomes faster,
It can be argued that computer technology has
made Americans less patient than they were a
decade ago. Do you agree? If so, do you see it as a
benefit of our technological progress or a draw-
back? Should we restrain our urge to increase the
pace of life? Be prepared to explain your position.

2. Computers are not only getting faster, but they also
are becoming exponentially more powerful all the
time. For example, many think that in the next
decade artificial intelligence will be devaloped to
the point that can begin
weighing facts, solving problems, perhaps even
making decisions. Will people relinquish even a tiny
bit of control to computers? If so, what kinds of de-
cisions will we allow them to make for us? What
risks do we run by enabling computers to become
“smart” enough to solve problems or ultimately to
think?
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- Storing Data

CHAPTER CONTENTS ::

This chapter contains the foliowing lessons:

Lesson SA:

Types of Storage Devices
»»  Categorizing Storage Devices
Magnetic Storage Devices

»>  Optical Storage Devices

> Solid-State Storage Devices

(0% S0 Y 0 20 10

Lesson 5Bz
Measuring and Improving Drive
Performance

»  Average Access Time

»»  Data Transfer Rate

»»  Dptimizing Disk Performance
»»  Drive Interface Standards




Overview: An Ever-Growing Need
The earliest personal computers provided very little space for storing

data. Some PCs did not feature disk drives ar all. Instead, they stored

programs and data on standard audio casserte tapes. Some PCs featured Sto rag 'e [
one or two floppy disk drives, but no hard disks. When the earliest PC » |
hard disks came on the scene, they stored only 10 MB of data. Sill, De'qun' I CeS

compared to a floppy disk (which then had a capacity of only 512 KB),
10 MB seemed like an infinite amount of space.

By contrast, even today’s lowest-cost PCs feature hard disks with ca-
pacities of 40 GB, 80 GB, or more, You can easily find a hard drive that
holds 180 GB of data for less than $200. Just as important, these large
drives can transfer data ar amazing speeds, and many are external—
meaning they can connect to any computer via a USB or FireWire port.

In addition to floppy disks and hard drives, today's computer user
can choose from a wide range of storage devices, from “key ring” de-
vices that store hundreds of megabytes to digital video discs, which
make it casy to transfer several gigabytes of data.

This lesson examines the primary types of storage found in today’s
personal computers, You'll learn how each type of storage device stores
and manages data. |

OBJECTIVES ::

List four types of magnetic
storage media commonly used |
with PCs, |
Explain how data is stored on the |
surface of a magnetic disk, |
2y List seven types of optical storage
devices that can be used with PCs.
Explain how data is stored on the
surface of an optical disc.
Name three types of solid-state
storage devices.
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Categorizing Storage Devices

The purpose of a storage device is to hold data—even when the computer is

turned off—so the data can be used whenever it is needed. Storage involves two
provesses:

s Writing, or recording, the data so it can be found later for use.

»» Reading the stored data, then transferring it into the computer’s memory.

‘The physical materials on which data is
1 stored are called storage media, The hard-
ware components that write data to, and

CO-ROM  —— read data from, storage media are called
{or DVD) drive storage devices (see Figure 5A.1). For ex-
ample, a disketre is a storage medium

. {medien is the singular form of the word

Diskatte drive — meedia); a diskette drive is a storage device.
The two main categories of storage

High-capacity = | technology used today are magnetic stor-
fiappy disk drive age and optical storage. Although most

storage devices and media employ one
technology or the other, some use both. A
third category of storage—solid-state
siorage—is increasingly being used in
c systems, but is more commeonly
found in devices such as digital cameras and media players.

Nearly every new PC comes with a diskerre drive and a built-in hard disk, as
shown in Figure SA.1. Some 1'C makers now sell computers withour built-in
diskette drives, although they can be added to the system. Most new PCs also
have a CD-ROM or DVD-ROM drive. For a linle more expense, many con-
sumers replace the oprical drive with one thar will ler them record dara onto an
optical disc. A built-in drive for removable high-capacity floppy disks is another
common feature in new PCs,

Magnetic Storage Devices

Because they all use the same medium (the material on which the dara is stored),
disketre drives, hard disk drives, high-capaciry floppy disk drives, and tape drives
use similar techniques for writing and reading data. The surfaces of diskettes,
hard disks, high-capacity floppy disks, and magnetic tape are coated with a mag-
netically sensitive marterial, such as iron oxide, that reacts to a magnetic field (see
Figure 5A.2).

Diskertes contain a single thin disk, usvally made of plastic. This disk is flexi-
ble, which is why diskertes are often called floppy disks. A disketre stores data on
both sides of its disk (numbered as side 0 and side 1), and each side has its own
readfwrite head. High-capacity floppy disks contain a single disk, too, but their
formatting enables them to store much more data than a normal floppy disk, as
vou will see later. Hard disks usually contain multiple disks, which are called plat-
ters because they are made of a rigid material such as aluminum.

How Data Is Stered on a Disk

You may remember from science projects thar one magner can be vsed to make
anather. For example, you can make a magner by taking an iron bar and stroking
it in onc direction with a magnet, The iron bar becomes a magnet itsclf, because



its iron molecules align themselves in one direc-
tion. Thus, the iron bar becomes polarized; that
is, its ends have opposite magnetic polarity.,

You also can create a magnet by using clectri-
cal current to polarize a picce of iron, as shown
in Figure §A.3. The process results in an electro-
magnet; you can control the polarity and

gth of an ele gnet by changing the di-
rection and strength of the current.

Magnetic storage devices usc a similar princi-
ple to store data. Just as a transistor can repre-
sent binary data as “on” or “off,” the oricntation
of a magnetic field can be used to represent data.
A magnet has one important advantage over a
transistor: that s, it can represent “on” and
“off” without a continual source of electricity.

The surfaces of magnetic disks and tapes are
coated with millions of tiny iron particles so that
data can be stored on them. Each of these parti-
cles can act as a magnet, taking on a magnetic
field when subjected to an electromagnet. The
readfwrite heads of a magnetic disk or tape drive
contain electromagnets that generate magnetic
fields in the iron on the storage medium as the
head passes over the disk or tape. As shown in
Figure 5A.4, the read/write heads record strings
of 1s and Os by alternating the direction of the current in the electromagnets,

To read dara from a magnetic surface, the process is reversed. The readfwrite
head passes over the disk or tape while no current is flowing through the electro-
magnet. The head possesses no charge, but the storage medium is covered with
magnetic fields, which represent bits of data. The storage medium charges the
magnet in the head, which causes a small current o flow through the head in one
direction or the other, depending on the field’s polarity. The disk or ape drive

Another way to make a magnet is If you reversa the direction of
o wrap a wire coll around an fron the current, the polarity of the

bar and send an electric current magnet also reverses,
through the coil. This produces an
[
Iron bar

Current Current
Copper wire i =
I you place the ~the 's pole
against a magnetic surface, such induces a magnetic field on the
as the coating of a diskette... diskette's surface.

Cusrrent o -

MAGNETIC SURFACE b

fl_ﬂl.ll!i 5A.2

Al magnetic media have & spacial
coating that enables them fo store data.

FIGURE 5A.3

How an edectiomagnet craates a fiedd on
a magnetic surface,
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senses the direction of the flow as the storage medium passes by the head, and the
data is sent from the read/write head into memory.

»
How Data is Organized on a Magnetic Disk

Before the computer can use a magnetic disk to store data, the disk’s surface must
be magnetically mapped so that the computer can go directly to a specific point
on it without searching through data. (Because a magnetic disk drive's heads can
go directly to any point on the disk’s surface to read or write data, magnetic stor-
age devices are also categorized as random access storage devices.) The process of
mapping a disk is called formatting or initializing.

When you purchase new diskettes or high-capacity floppy disks, they should al-
ready be formartted and ready to use with your computer. In a new computer, the
built-in hard disk is almost always already fi lled

1 and has soft on
it. If you buy a new hard disk by itself, however, you may need to format it your-
self, but this is not difficult to do.

You may find it helpful to reformat diskettes from time to time, because the
process ensures that all existing data is deleted from the disk. During the format-

TSI FiPS Process, you can determine whether the disk’s surface
=TT has faulty spots, and you can copy important system files
frare 3| tothe disk. You can format a floppy disk by using operat-

i arvien rim o ing system commands (see Figure 5A.5).
far | e gl
i | [orer s < | Tracks and Sectors
i TR When you format a magnetic disk, the disk drive creates a
R | —— set of concentric rings, called tracks, on each side of the
ey o) oozl disk. The number of tracks required depends on the type
ﬁmw ;m v of disk. Most diskettes have 80 tracks on each side of the
T G s 08 st Lo disk. A hard disk may have several hundred tracks on each
side of each plarter. Each track is a separate circle, like the
circles on a bull’s-eye target. The tracks are numbered
] = | _ %= || from the outermost circle to the innermost, starting with 0,
- as shown in Figure SA.6.

In the next stage of formarting, the tracks are divided into smaller parts. Imag-
ine slicing a disk the way you slice a pie. As shown in Figure 5A.7, each slice
waould cur across all the disk’s tracks, resulting in short segments called sectors.
Sectors are where data is physically stored on the disk. In all diskettes and most
hard disks, a sector can store up to 512 bytes (0.5 KB). All the sectors on a disk

168 Chapter 5
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are numbered in one long seq so that the P e | Tracks are cancantric circles on a disk's

area on the disk by using a unique number. surtace

A secror is the smallest unir with which any magnetic disk drive can work; the
drive can read or write only whole sectors at a time. If the computer needs to
change just one byte our of 512, it must rewrite the entire sector.

If a diskette has 80 tracks on each side, and each track contains 18 sectors,
then the disk has 1,440 scctors (80 X 18) per side, for a total of 2,880 sectors.

i i ion is true dless of the length of the track. The disk’s outer-
mast track is longer than the innermost track, but each track is still divided into
the same number of sectors. Regardless of physical size, all of a diskerte’s sectors
hold the same number of bytes; that is, the shortest, innermost sectors hold the
same amount of data as the longest, outermost sectors.

Of course, a disk's allocation of sectors per track is somewhat wasteful, be-
cause the longer outer tracks could theoretically store more data than the shorter
inner tracks. For this reason, most hard disks allocate more sectors to the longer
tracks on the disk’s surface. As you move toward the hard disk’s center, each sub-
sequent track has fewer sectors. This arrangement takes advantage of the hard
disk’s potential capacity and enables a typical hard disk to store data more effi-
ciently than a floppy disk. Because many hard disks allocare sectors in this man-
ner, their sectors-per-track specification is often given as an average. Such hard
disks are described as having “an average of x sectors per track.”

As you will learn in Chapter 6, “Using Operating Sy ," the computer’s op-
erating system (sometimes with help from utility programs) is responsible for
managing all disk operations in a computer. It is up to the operating system to de-
termine the precise locations where files are stored on the surface of a disk. FIGURE 5A.7

Sactors on a disk. each with a unique

rumber.
Sectors

—

i/




Nor [éjfilLl NE A compurter’s operaring system can locate data on a disk because each track and
| each sector are labeled, and the location of all data is kept in a special log on the
¢ mare information on disk. The labeling of tracks and sectors is called logical formarting.

‘ @ How the Operating System Finds Data on a Disk

i systems, visit Different operating systems can format disks in different ways. Each format-
ttp:/Fwew.mbie.com/ ting method configures the disk’s surface in a different manner, resulting in a dif-
petemorion. ferent file system—a logical method for managing the storage of dara on a disk's

surface. A commonly used logical format performed by Windows is called the
FAT file system because it relies on a standardized file allocation table (FAT) to
keep track of file locations on the disk.

When a diskette is formatted with the FAT file system, four areas are creared
on the disk.

»  The boor sector contains a program that runs when you first stare the com-
puter. This program determines whether the disk has the basic components
that are necessary to run the operating system successfully. If the program de-
termmines that the required files are present and the disk has a valid formar, it
transfers control to one of the operating system programs that continues the
process of starting up. This process is called booting, because the boot pro-
gram makes the compurer “pull itself up by its own bootstraps.™ The boot
sector also contains information that describes other disk characteristics,
such as the number of bytes per sector and the number of sectors per track—
informarion thar the operating system needs to access data on the disk.

3 The file allocation table (FAT) is a log that records the location of each file
and the status of each sector. When you write a file to a disk, the operating
system checks the FAT to find an open area, stores the file, and then logs the
file’s identiry and irs location in the FAT, When a program needs to locate
data on the disk, the operating system checks the FAT to see where that dara
is stored. During formatting, two copies of the FAT are created; both copies
are always maintained to keep their informarion current.

3 The root folder is the “master folder™ on any disk. A folder (also called a
directory) is a tool for organizing files on a disk. Folders can contain files or
other folders, so it is possible to set up a hierarchical system of folders on
your computer, just as you can have folders within other folders in a file cab-
inet. The topmost folder 1s known as the root, but may also be called the
root folder or root divectory. This is the folder thae holds all the information

ii | FIQURE 5A.8 - about all the other folders on the disk. When you use the operating system 1o
view the contents of a folder, the operaring system lists specific informarion
Atolder ksting in Windows XP. about cach file in the folder, such as the files name, its size, the time and
~The folder named € s the — date that it was created or last modified, and so on. Figure SA.8 shows a

contains all other folders on this disk. typical tolder listing on a Windows XP system.
| »» The data area is the part of the disk that remains free after
the boot sector, the FAT, and the roor folder have been cre-
ated. This is where data and program files are actually
stored on the disk.

During logical formatting, the operating system also groups
sectors together, into storage units called clusters. A cluster,
therefore, is simply a group of secrors thar the OS sees as a sin-
gle unit. A cluster is the smallest space an 08 will allocate to a
single file, and a cluster may store an entire file or just part of a
file. Cluster sizes vary, depending on the size and type of the
disk, but they can range from four sectors for diskettes to 64

A folder can contain other ™ Tho selocted folder sectors for some hard disks. Cluster usage is tracked in the file
folders and individual files. contains these files. allocation table,
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In the example shown carlicr, you saw the results of formatting a floppy disk
on a computer using the FAT file system. Different operating systems use differ-
ent file systems:

» File Allocation Table (FAT). This file system, which is also known as FAT16,
was used in MS-DOS and was the basis for the carly Windows operating sys-
tems. In fact, all versions of Windows support FAT, although it is no longer
the preferred file system; newer file systems offer better security and greater
flexibility in managing files.

s FAT32. Introduced in Windows 95, FAT32 is an extended edition of the

original FAT file system, providing better performance than FAT. It continues

to be supported in Windows 2000 and Windows XP,

New Technology File System (NTFS). Introduced with Windows NT and the

basis for later operating systems, NTFS was a leap forward from FAT, offer-

ing better security and overall performance. NTFS also allowed Windows
computers to use long file names (file names longer than eight characters) for
the first time,

s NTFS 8. This updated version of NTFS is used in Windows 2000 and XP.

»» High-Performance File System (HPFS). This was designed for use with IBM's
08/2.

Onher operating systems (such as UNIX), and even some network operating
systems (such as Novell NetWare), use their own file systems. Although each file
system has different features and capabilities, they all perform the same basic
tasks and enable a It *s disks and o ing system to store and manage
dara efficiently.

¥
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Diskettes (Floppy Disks)

Figure 5A.9 shows a diskerre and a diskerte drive. The drive includes a motor that
rotates the disk on a spindle and read/write heads that can move to any spot on
the disk’s surface as the disk spins. The heads can skip from one spot to another
on the disk’s surface to find any piece of dara withour having ro scan through all
of the data in between.

Norton

ONLINE

Far mare nformation on

Flopgy disks, visit
ntig:ffweww.mhhe.com/

paternorton

FIGURE 5A.9

e

Parts of a dishetie and a dskatie drm.
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FIGURE BA.10

Haw maximum acoess time is

determined for & disketie drive,

FIGURE 5A.11

A35nch disketta.
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Diskettes spin at about 300 revolutions per minute. Therefore, the longest it can
take to position a point on d1c diskette under the read/write heads is the amount of
time ired for one 1l bout 0.2 second. The farthest the heads have ro
mlsﬁwntbewnmoflhedmk:mmdmoumdecds: {or vice versa). The heads
can move from the center to the outside edge in even less time—about 0.17 second.
Because both operations (rotating the disketre and moving the heads from the cen-
ter to the outside :dgel take place nmu]mnenu!ly, the maximum time to position
the heads over a given location on the dis) as the access
time—remains the greater of the two times, or 0.2 second (see Figure 5A.10).

The maximum access time for diskertes can be longer, however, because
diskettes do not spin when they are not being used. It can take about 0.5 second
to rotate the disk from a dead stop.

A 3.5-inch diskette, as shown in Figure 5A.11, is encased in a hard plastic shell
with a sliding shuttcr. When the disk is inserted into the drive, the shurer is slid
back to expose the disk’s surface to the read/write head.

A disk’s density isa of its capacity—the of data it can store.
To determine a disk’s density, you can mulnply its tml number of sectors by the
number of bytes each sector can hold. For a standard floppy disk, the equation
locks like this:

2,880 sectors
b 3 byte
474,560 total bytes

per sector

k 35inches




Hard Disks Readwrita head  Spindle

A hard disk includes one or more plarers

mounted on a central spindle, like a stack

of rigid diskettes. Each platter is covered  Accessarm
with a magnetic coating, and the entire Vi
unit is encased in a sealed chamber. Un-

like diskettes, where the disk and drive

are separate, the hard disk and drive are

a single unit. It includes the hard disk, the

motor that spins the platters, and a set of

read/write heads (see Figure 5A.12). Be-

cause you cannot remove the disk from

its drive (unless it is a removable hard

disk), the terms bard disk and bard drive are used interchangeably. FIGURE 5A.12
The smallest hard disks available today can store several hundred megabytes; ) .

the largest store 200 GB or even more, Most entry-level consumer PCs now come Parts of a faed disk

with hard disks of at least 40 GB, but minimum capacities are continually in-

creasing. =,
The hard disks found in most PCs spin at a speed of 3,600, 7,200, or 10,000 ONLINE

revolutions per minute (rpm). Very-high-performance disks found in workstations

and servers can spin as fast as 15,000 rpm. (Compare these figures to a diskette’s
spin rate of 300 rpm). The speed at which the disk spins is a major factor in its ard sk, visit
overall performance, The hard disk’s high rotational speed allows more data to be hitp://weww.mhhe.com/
recorded on the disk’s surface. This is because a faster-spinning disk can wse peternorton
smaller magnetic charges to make current flow through the readiwrite head. The
drive’s heads also can use a lower-intensity current to record data on the disk.
Hard disks pack data more closely together than floppy disks can, but they
also hold more dara because they include mulriple platters. To the computer sys-
tem, this configuration means that the disk has more than two sides: sides 0, 1, 2,
3, 4, and so on. Larger-capacity hard disks may use 12 or more platters.
Like diskettes, hard disks generally store 512 bytes of data in a sector, but hard
disks can have more sectors per track—34, 63, or even more sectors per track are
not uncommon.

Removable High-Capacity Magnetic Disks -
Removable high-capacity disks and drives combine the speed and capacity of a ONLINE @
hard disk with the portability of a diskerte. A wide variery of devices fall into this
category, and cach device works with its own unique storage medium, There are For morg in
basically two types of removable high-capacity magnetic disks: removable high-c2
»» High-Capacity Floppy Disks. Many computer makers now offer buile-in mageghic tisks, vial
'Il'rjl-c.uhnuity floppy disk drives in addition o a standard diskette drive. You It/ fwrwew, mhhe.com/
can easily add a high-capacity floppy disk drive to a system that doesn't al- paternorton |
ready have one. These drives use disks that are about the same size
as a 3.5-inch diskette but have a much greater capacity than a A Si m nei"“
standard diskerre. The most commonly used high-capacity :

floppy disk system is the Zip drive and disks, made
by lomega Corp. (see Figure SA.13). Zip disks
come in capacities ranging from 100 MB 1o
750 ME,

Hot-Swappable Hard Disks. At the high end
in terms of price and performance are hot-
swappable hard disks, also called removable hard
disks. These disks are sometimes used on high-end

FIGURE 5A.13 | -3
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Productivity Tip

Backing up your data simply means making a copy of it,
separate from the original version on your computer's hard
disk. You can back up the entire disk, programs and all, or
you can back up your data files. If your original data is lost,
you can restore the backup copy, then resume your work
with no more than a minor inconvenience. Here are some
tips to help you start a regular backup routine.

Choose Your Medium

The most popular backup medium is the floppy disk, but
you may need dozens of them to back up all your data files.
A tape drive, removable hard disk, CD-RW, or DVD-RW drive
may be a perfect choice if the medium provides enough
storage space to back up your entire disk. When choosing
your backup medium, the first rule is to make sure it can
store everything you need. It also should enable you to re-
store backed-up data and programs with little effort. You
can find medium-capacity tape drives and Zip drives for as
little as $100 to $300. Prices increase with speed and ca-
pacity. Large-capacity disk cartridges, such as Iomega's
Peerless system, start at around $350 for the drive; 10 GB

Backing Up Your Data

Peerless disks cost about §150; and the 20 GB version costs
about §200.

Remate backup services are a growing trend. For a fee,
such a service can connect to your computer remaotely (via
an Internet or dial-up connection) and back up your data to
their servers. You can restore data remotely from such a
system. X

Make Sure You Have the Right Software

For backing up your entire hard disk to a high-capacity de-
vice, use the file-transfer software that came with the de-
vice. Your operating system also may have a built-in backup
utility that works with several devices. The critical issue
when choosing backup software is that it should enable you
to organize your backups, perform partial backups, and re-
store selected files when needed.

Set a Schedule and Stick to It

Your first backup should be a full backup—everything on
your hard disk—and it should be repeated once a week. Be-
yond that, you can do a series of partial backups—either

workstations or servers that require large amounts of storage. They allow
the user to remove (swap out) a hard disk and insert (swap in} another while
the computer is still running (hat). Hot-swappable hard disks are like remov-
able versions of normal hard disks. The removable box includes the disk,
drive, and read/write heads in a scaled container.

(9
@ ONLINE Tape Drives

For more information on tapes Tape drives read and write data to the surface of a tape the same way an audio-
and tape drives, vist cassette recorder does. The difference is that a computer tape drive writes digital
hitp=/iwww.mhhe.com/ data rather than analog dara—discrete 1s and Os rather than finely graduated sig-
petemarton nals created by sounds in an audio recorder.

| FIGURE SA.14 -

Rew-genamaiion
capacities of 200 can
traistar seviral megabytes of data par

second
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Tape storage is best
used for data that you do
not use often, such as
backup copies of your
hard disk’s conrents. Busi-

] [—"‘: | 5 nesses use tape drives for
e this purpose because they

e %lﬂ | are inexpensive, reliable,

——=== and have capacities as high

e

——— as 200 GB and greater (see
Figure 5A.14).



incremental (files that have changed since the
last partial backup) or differential (files that
have changed since the last full backup).

Keep Your Backups Safe

Be sure to keep your disks or tapes in a safe
place. Experts suggest keeping them some-
where away from the computer. If your com-
puter is damaged or stolen, your backups will
not suffer the same fate. Some organizations
routinely ship their media to a distant loca-
tion, such as a home office or a commercial
warehouse, or store them in weather- and fire-
proof vaults. Home users may want to keep
their backups in a fireproof box, Companies of-
ten keep three or more full sets of backups, all
at different sites. Such prudence may seem ex-
treme, but where crucial records are at stake,
backups of files are vital to the welfare of a
business.

Tapes, however, are slow when it
comes to accessing data. Because a tape
is a long strip of magnetic material, the
tape drive has to write data to it seri-
ally—one byte after another. To find a
piece of data on a tape, the drive must
scan through all the data in sequence
until it finds the right item. For this rea-
son, tape drives are often called sequen-
tial access devices. They locate data
much more slowly than a random ac-
cess storage device such as a hard disk.

Optical Storage Devices

[Tl T vew fosn fak b

SELF-CHECK :
Circle the correct answer for each question.

1. Adisketie is an example of a storage
a. meditor b. media

c. medium

2. Unlike a transistor, a magnetic disk can store data without a continual source of

a. electricity b. APMs
3. Different operating systems use ditferent
a. power b. file

The most popular alternatives 1o magnetic storage systems are optical systems, in-
cluding CD-ROM, DVD-ROM, and their variants, These devices fall into the cart-
egory of optical storage because they store data on a reflective surface so it can be
read by a beam of laser light. A laser uses a concentrated, narrow beam of light,
focused and directed with lenses, prisms, and mirrors.

¢. polarity
syslems.
c. disk

CloNLINE @

For more information on optical
storage technologies, visil
hitp://www.mhhe.com/
peternorton.
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For more wrormason on

| CO-ROM, vis#

| httpzt/www.mhhe.com/
peternorton

FIGURE 5A.15

music on your PC. Hers, the Reallne
| Player & baing used to play music on an
audio CO

:: | FIGURE 5A.16
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CD-ROM

The familiar audio compaet dise 1s a popular medium for storing music. In the
c world, | , the medium is called compact d'rsc—rmd-nniy memory
{FD ROM), CD-ROM uses the same technology used to produce music CDs, If
your computer has a CD-ROM drive, a sound card, and speakers, you can play
audio CDs on your PC (see Figure 5A.15).

A CD-ROM drive reads digiral data (whether computer d:t:u or audio) from a
spinning disc by focusing a laser on the disc’s surface. Some arcas of the disc re-
flect the laser light into a sensor, and other areas scatter the light. A spot thar re-
flects the laser beam into the sensor is interpreted as a 1, and the absence of a
reflection 1s interpreted as a 0.

Dara is laid out on a CD-ROM
disc in a long, continuous spiral.

T N T

Data is stored in the form of lands,
which are flat areas on the metal
surface, and pits, which are depres-
sions or hollows. As Figure 5A.16
@85 - — shows, a land reflects the laser light

into the sensor (indicating a dara bit
of 1) and a pit scatters the light (in-
dicating a data bit of 0). A standard
compact disc can store 650 MB of
data or about 70 minutes of audio.
A newer gencration of compact
discs, however, can hold 700 MB of
data or 80 minutes of audio.
Compared to hard disk drives,
CD-ROM drives are slow. One rea-
son has to do with the changing rotational speed of the disk. Like a rack on a
magnetic disk, the reack of an optical disk is split into secrors. However, the sec-
tors are laid out differently than they are on magnetic disks (see Figure 3A.17).

el el Lt N

Rotation of tisk  se——)
Lﬂm!hlt.-l

=g m\ Pitbt=0

Land bit =1
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SECTORS ON A CO-ROM

than they are near the middle. and each sector is the same width,

The sectors near the middle of the CD wrap farther around the disk than those
near the edge. For the drive ro read each sector in the same amount of rime, it
must spin the disc faster when reading sectors near the middle and slower when
reading sectors near the edge. Changing the speed of roration takes rime—enough
to seriously impair the overall performance of the CD-ROM drive.

The first CD-ROM drives could read data at 150 KBps (kilobytes per second)
and were known as single-speed drives, Today, a CD-ROM drive’s speed is ex-
pressed as a mulriple of the original drive’s speed—2x, 4x, 8x, and so0 on. A 2x
drive reads data at a rate of 300 KBps (2 % 150). At the time this book was pub-
lished, the fastest available CD-ROM drive was listed at a speed of 75x: it could
read dara ar a rate of 11,250 KBps (or slightly more than 11 MBps).

DVD-ROM

Many of today’s new PCs feature a built-in digital video disc- read-only memory
(DVD-ROM) drive rather than a standard CD-ROM drive. DVD-ROM is a high-
density medium capable of storing a full-length movie on a single disk the size of
a CD. DVD-ROM achieves such
high storage capacities by using
both sides of the disc and special
data-compression rechnolo-
gies and by using extremely
small tracks for storing data.
(Standard compact discs store
data on only one side of the -
disc.) I o

The latest generation of k . :
DVD-ROM disc acrually uses
layers of data tracks, effec-
tively doubling their capac-
ity The device's laser beam
can read data from the first
layer and then look through it
to read data from the second
layer.

DVDs look like CDs (see
Figure 5A.18). DVD-ROM dri-
ves can play ordinary CD-ROM
discs (see Figure SA.19), A
slightly different player, the DVD
movie player, connects to your

FIGURE 5A.17 HH

The

rangement of sactors ona

act disc and a magnetc disk

ONLINE @

formation on

visit
hitpe/iwww.mhhe.com/
peternorton.
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FIGURE 5A.18 s
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== | FIGURE BA.19 e
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DVD-ROM movie players can read vides,
audo, and data from OV d CDs. In S
PC systems, bul-in OV | drives
ook just Iike: standard CO-RON : \ e
l'/ em————
A=
DVD-ROM drive -
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television and plays movies like a VCR. The DVD movie player also will play au-
dio CDs as well as many types of data CDs, such as home-recorded audio discs,
video CDs, and others.

Since each side of a standard DVD-ROM disc can hold 4.7 GB, these discs can
contain as much as 9.4 GB of data. Dual-layer DVD-ROM discs can hold 17 GB

of data.
| Recordable Optical Technologies
Norto ‘_LL The latest i ions in ¢ grade optical technologies allow home users
ONLINE to create their own DVDs, filled with audio and video, music, or computer data.

For more idoiabon o Here are some popular “writable™ CD and DVD technologies:
recondabie optical storage, visit » CD-Recordable. A CD-R dable (CD-R) drive allows you to create your
Inttpe/fwreew.mhhe.com/ own data or audio discs that can be read by most CD-ROM drives. Most
petemnorton CD-R discs can be played in audio CD players, too. After informartion has

been written to part of the special recordable disc (called a CD-R disk), that
mformation cannot be changed. With most CD-R drives, you can continue
to record information to other parts of the disc unril it is full,
CD-ReWritable (CD-RW). Using a CD-ReWritable (CD-RW) drive, you can
write data onto special rewritable compact discs (called CD-RW discs), then
overwrite it with new data. In other words, you can change the contents of a
CD-RW disc in the same manner as a floppy disk. CD-RW discs have the
same capaciry as standard compacr discs, and most can be overwritten up to
100 times. CD-RW discs, however, will not play on every CD-ROM drive,
and most CD-RW dises cannot store audio data.

PhotoCD. Kodak developed the PhotoCD system to store digitized
photographs on a recordable compact disc. Many film developing stores
have PhotoCD drives that can record your photos on a CD. You can then
put the PhotoCD in your computer’s CD-ROM drive (assuming that it sup-
ports PhotoCD, and most do) and view the images on your computer as
shown in Figure SA.20. You also can paste them into other documents. With
a PhotoCD), you can continue to add images until the disc is full. After an
image has been wrirten to the disc, however, it cannot be erased or changed.
DVD-Recordable (DVD-R). After PC makers began adding DVD-ROM dri-
ves to computers, it did not take long for user demand to build for a record-
able DVD system. The first to emerge is called DVD-Recordable (DVD-IR).
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Like CD-R, a DVD-R system
lets you record data onto a spe-
cial recordable digital video
disc, using a special drive. Once
you record data onto a DVD-R
disc, you cannot change it.

» DVD-RAM. The newest optical
technology to reach e
sophisticated DVD-RAM drives
let you record, erase, and re-
record data on a special dise. Us-
ing video editing software, you
ean record your own digitized
videos onto a DVD-RAM dise,
then play them back in any DVD
player. DVD-RAM drives can
read DVDs, DVD-R discs, CD-R discs, CD-RW discs, and standard CDs.

Solid-State Storage Devices

Solid-state storage devices are unique among today’s storage devices because they
do not use disks or tapes and have no moving parts. Solid-state storage is neither
magnetic nor optical. Instead, it relies on integrated circuits to hold data. Some
solid-state storage devices are nonvolatile, meaning they can retain their data even
when the system’s power is turned off. Others are volatile, meaning they require
a constant supply of electricity or they will lose their data. The device's volanlity
depends on the type of memory circuits it uses.

Byte for byte, standard magnetic or oprical storage is less expensive and more
reliable than solid storage, H , solid storage devices have a big
advantage over standard storage devices: speed. Memory devices can move data
in much less time than any mechanical storage device. This is because solid-stare
devices have no moving parts and because they already store dara electronically
{the way it is used by the CPU). Unlike standard devices, solid-state devices do not
need to move a head or sensor to find data or to convert it from magnetic or op-
tical form into electronic form.

Flash Memory

As you learned in Chapter 4, flash memory is a special type of memaory chip thar
combines the best features of RAM and ROM. Like RAM, flash memory lets a
user or program access data randomly. Also like RAM, flash memory lets you over-
write any or all of its contents at any time, Like ROM, flash memory is nonvolarile,
50 data is retained cven when power is off.

Flash memory has many uses. For example, it is com-
monly used in digital cameras and multimedia players
such as MP3 players. A new type of storage device
for PCs, called the flash memory drive, is about the
size of a car key (see Figure 5A.21). In fact, many
users carry a flash memory drive on their key-
chain. These tiny devices usually connect toa
computer’s USE or FireWire port and can
store 256 MB or more of data.

FIGURE 5A.20
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For more information on soid-
stati storage devices, visit
it/ ferwrw.mbhe.com/
paternorton.
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Far mara informaticn on flash
memory and flash memary
dovices, st

hitpy ferwrw.mhhe.com/
peternorion

FIGURE 5A.21
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Morton Notebook

Looking Back, Moving Ferward

If there s any quality of a new technology that limits its
adoption into the growing world of the PC, it's backwards
compatibility. As the name suggests, backwards compatibil-
ity means that the technologies of tomorrow work with the
technal of today. (Similarly, forward compatibility
means that today's technologies will work with the tech-
nologies of tomorrow.) Backwards compatibility (BC) is the
point at which technological innovation meets ecanomics.
More simply: people witl buy new stuff when they don't
have to throw out all of their old stuff to use the new.
Sometimes, even partial BC isn't enough. VCRs that sup-
ported the advanced SVHS video format could play tradi-
tional VHS tapes, but the higher-quality SVHS tapes they
recorded couldn't be played on VHS VCRs. This meant con-
sumers couldn't share SYHS home videos with grandparents
and cousins unless the whole family bought SVHS machines.
It never happened.

Having leamed this and many similar lessons, the consor-
tia that defined the various formats for recordzble compact
discs kept BC at the forefront of their work. The result? An
audio CD-R burned in the world’s fastest drive will still chug
out tunes on Sony's original Discman from 1984, The impor-
tance of backwards compatibility was briefly lost, however,
when many of the same companies worked together to de-
velop the recordable DVD. In faimess, the issue wasn't just
that manufacturers chose against BC, The technology didn't
yet exist to make affordable, recordable DVDs that would
work in the established base of DVD-ROM drives and home

Smart Cards

ONLINE

i ook amart

s, visit
http:ifwww.mhhe com/
peternorton

players, But, as late as 2003, marryé

manufacturers continued to assume that purchasers of still-
expensive DVD recorders wouldn't care if they could share
home videos with grandparents and cousins, Sound familiar?

With no fewer than five major contenders for the
“recordable DVD format crown,” the matter seemed unlikely
to resolve itself quickly, Then, home player makers realized
they could provide compatibility with four of the five for-
mats at no additional cost. Indeed, the price of home units
has plummeted. This is supply and demand: Make your prod-
uct usable by the most people, and you'll sell so many that
you can lower the price. DVD recorder manufacturers have
followed suit. Virtually all new DVD recorders can write discs
in any of the four formats,

This might have been the end of the sace were it not for
two factors. First, recordable DVD discs are not just for
video. They're used for PC backups, moving files, and so on.
So they're subject to the same requirements of any other PC
storage media. Briefly, these are ever-greater capacity,
greater speed, lower cost, and BC. The second factor is that
commercially released video DVDs have a higher storage
capacity than first- ion recordabl
couldn’t easily back un the DVD movies they bought. and
smaller video production houses couldn't produce DVDs with
the same broad features consumers expect in commercial
products,

Why do commercial discs have higher capacity? They im-
plement two layers of recording material. The laser reads

Although i looks like an ordinary credit card, a smart card is a device with ex-
rraordinary porential {see Figure 5A.22), Smart cards contain a small chip that
stores data, Using a special device, called a smare card reader, the user can read
data from the card, add new data, or revise existing data.

Some smart cards, called intelligent smart cards, also contain their own tiny mi-
croprocessor, and they function like a computer. Aithough they have not vet come
into widespread use, simart cards are finding many purposes—baoth current and fu-

rare. For example, large hotels now issue guests a smart card instead of a key; the
card not only allows guests to access their room, but it also allows them o charge
other services and expenses to the card as well.

Someday, smart cards may be used 1o store digital cash that can be vsed o0
make purchases in stores or online (as long as the user has a reader conncered to
the PC. Smart cards could store a person’s entire medical history, or they could
be used as a source of secure [,
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the second, fully reﬂ.ectlve la]ler by shining nghl through
the first, fl layer. Dual-lay
DVDs are eoonomical—one disc costs less than two—and
are convenient for users (no discs to turn over). Naturally,
home players have supported dual layers for years.
Because the dual-layer idea already existed, it gave the
DVD consortia a target for high-capacity recordable DVDs:
backwards compatibility. This proved difficult. Commercially
released DVD discs are made by completely different means
than are recordables. The former are actually pressed,
whereas most of the latter rely on phase changes in a crys-
talline layer. These simulate a pressed DVD's pits and lands.
So any BC dual-layer system had to- function like existing
recordable discs and like commercial discs. The developers
of the generally superior DVD+RW format were first to suc-
ceed, with the first drives available in 2004, Their achieve-
ment was both a technical and a political success; the
maotion-picture industry has attempted to stop the develop-
ment of DVD technology because of fears that widespread
copying of DVD movies will destroy their business model.
There comes a time in any technological chain, however,
where backwards compatibility has too many drawbacks to
make it cost-effective or even reasonable. This happened
when the market embraced DVDs over (Ds, so we could have
full-length, high-quality digital movies on a single disc.
Blu-Ray laser drives will likely be a similar successful break
from BC. Announced in late 2003, Blu-Ray optical drives use
a blue laser instead of the traditional red DVD laser or in-

(L

* A Blu-Ray disc recorder

frared CD laser. Blue lasers produce light at shorter wave-
length than the others, so pits and lands can pack more
densely. Blu-Ray provides 23 GB of storage on a 120 mm
disc. That translates into 13 hours of standard video (con-
veniently, just over two hours of the forthcoming HOTV
viden). Planned improvements will take the capacity up to
100 GB, positioning these drives to replace the V(R and
disk-based personal video recorders. Since a different laser
type is required, Blu-Ray discs won't be playable in existing
DVD players. However, DVDs and CDs of all current types
should play in Blu-Ray drives with no trouble.

FIGURE 5A.22
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Solid-State Disks

A solid-srate disk (SSD) is not a disk at all (see Figure 5A.23). Rather, this device
uses very fast memory chips, such as synchronous dynamic RAM (SDRAM), to
store dara, SDRAM is much faster than standard RAM. Large-scale 55D systems
can store a terabyte or more of data. An SSD may be a free-standing unit that
connects to a server computer or a card thar plugs into one of the server’s expan-
sion slots,

S8Ds are g:nnlng popularity among large orga nizations, which need instant ac-
cess to ¢ [ ing data. As ioned already, solid-state storage devices
allow much faster access to dara, even while thar data is being viewed and up-
dated by other users. For this reason, S5Ds are used primarily for enterprise-level
network storage, to make data available to a large number of uscrs at one time.

The biggest drawback of RAM-based 55Ds (aside from their high cost) is
volatility. RAM circuits need constant power to store data, or data will be lost,
For this reason, many SSD systems feature built-in battery backups and a set of
hard disks that “mirror” the memory. If power fails or a circuit goes bad, the sys-
tem can still use backup data stored on its hard disks.
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Common storage devices can be categorized as magnetic, optical, or solid-state,
The most common magnetic storage media are diskettes, hard disks, high-capacity
floppy disks, and magnetic tape.

The primary types of optical storage are compact disc-read-onty memory (CO-ROM),
digital video disc-read-only memory (OVD-ROM), CD-Recordable (CO-R), CD-
ReWritable (CD-RW), DVD-Recordable (DVD-R), DVD-RAM, and PhotoCD.

Magnetic storage devices work by polarizing tiny pieces of iren on the magnetic
medium. Read/write heads contain electromagrets that create magnetic charges on
the medium,

Before a magnetic disk can be used, it must be formatted—a process that maps the
disk's surface and creates tracks and sectors where data can be stored.

Hard disks can store more data than diskettes because they contain more disks, ro-
tate the disks at a higher speed, and can divide tracks into greater numbers of
sectors.

Removable hard disks combine high capacity with the convenience of diskettes.
High-capacity floppy disks are a popular add-on for personal computers. They offer
capacities up to 750 MB and the same portability as standard floppy disks.
Magnetic tape systems offer slow data access; because of their large capacities and
low cost, they are a popular backup medium.

CD-ROM uses the same technology as a music CD does: a laser reads lands and pits
on the surface of the disc.

Standard CD-ROM discs can store up to 650 MB, although newer discs can hold 700
MB. Once data is written to the disc, it cannot be changed.

DVD-ROM technology is a variation on the standard CD-ROM. DVDs offer capacities up
to 17 GB.

Other popular variations on the CD-ROM are CD-Recordable, CD-ReWritable, and Pho-
toCD. Popular variations of DVD-ROM are DVD-Recordable and OVD-RAM,

Solid-state storage devices store data on memory circuits rather than disks or tapes.
They store data electronically. not in a magnetic or optical form.

Solid-state storage devices can use either volatile or nonvalatile memory. Examples
of such devices include flash memory, smart cards, and solid-state disks.

Storing Data
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Key Terms ::

boot sector, 170

booting, 170

cluster, 170

data area, 170

density, 172

directory, 170

DVD-RAM, 179
DVD-Recordable (DVD-R), 178
file allocation table (FAT), 170
file system, 170

flash memory drive, 179
folder, 170

Key Term Quiz ::

formatting, 168
high-capacity floppy disk, 173
hot-swappable hard disk, 173
initializing, 168

intelligent smard card, 180
land, 176

logical formatting, 170
magnetic storage, 166
optical storage, 166
PhotolD, 178

pit, 176

polarize, 167

random access storage device, 168

root folder, 170

sector, 168

sequential access device, 175

smart card, 180

solid-state disk (SSD), 182

solid-state storage, 166

storage device, 166

storage media, 166

Synchronous Dynamic RAM
(SDRAM), 182

track, 168

Complete each statement by writing one of the terms listed under Key Terms in each blank,

1. Floppy disks and compact discs are examples of

2. Because a hard disk can go directly to any piece of data stored on its surface, it is called a(n) —______ storage
device,

3. When formatting a magnetic disk, the disk drive creates a set of concentric rings, called —________, on its
surface.

4, A{n) —__is a group of sectors, which the operating system treats as a single storage unit,

5. A(n) s a logical method for managing the storage of data on a disk’s surface.

6. A magnetic disk's is a measure of its storage capacity.

7. On the surface of an optical disc, data is stored as a series of and

8. :y using a(n) drive, you can write data onto a special digital video disc, then erase or overwrite the

ata,
G, A{n) — hard disk can be removed and replaced while the computer is still running.
10, The _ is the part of a magnetic disk that actually stores data and program files.
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Multiple Choice ::

Circle the word or phrase that best completes each statement.

1.

Y

o

10.

Afn) s an example of a magnetic storage device.
a. flash memory drive b. CD-ROM drive c. hard disk drive d. optical drive
. Diskettes spin at about _____ revolutions per minute.
a3 b. 30 <. 300 d. 3,000
The —_ of a hard disk contains a small program that runs when you start the computer.
a. bout sector b, file allocation table c. file system d. file cluster
. In a magnetic disk drive, the read/write heads generate ______ in the iron particles on the storage medium.
a. polarized magnets b. electromagnetic pulses  c. magnetic waves ol magnetic fields
. The process of mapping a magnetic disk’s surface is called
a. polarizing b. charging c. formatting d. accessing
. A magnetic disk's tracks are divided into smaller parts, called
a. clusters b. sectors c. bytes d. slices
. A[n) s a tool for organizing the files on a disk.
a. disk b. folder c. cluster d. record
. A CD-ROM drive reads data from a spinning disc by focusing a{n) —_ on the disc’s surface.
a. laser b, readfwrite head c, magnetic field d. track
. Each side of a standard DVD-ROM disc can hold up to — of data.
a. 4.7 GB b. 9.4 GB c. 17 GB d. 140 6B
Intelligent smart cards contain their own .
a. read/write head b. microprocessor c. laser d. flash memory drive

Storing Data
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A Review

Review Questions ::

In your own words, briefly answer the following questions.

@m s m O s W N

- 8
10.

. List four types of magnetic storage media commanly used with PCs.

. List seven types of optical storage devices that can be used with PCs.

. Name three types of solid-state storage devices.

. Why is a hard disk called a random access storage device?

. Describe how a magnetic disk drive's read/write head can pass data to and from the surface of a disk.

. What is the purpose of formatting a magnetic disk?

. What is the storage capacity of a standard floppy disk?

. Although magnetic tape can store a large quantity of data, it has one drawback when compared to other storage

media, such as hard disks. Describe that drawback.
Describe the function of lands and pits on the surface of a compact disc.
How does a solid-state disk store data?

Lesson Labs ::

Complete the following exercises as directed by your instructor.

1.

2.

186

Format a blank floppy disk:

a. Make sure the disk’s write-protect tab is closed. Place the disk in the diskette drive.

b. Launch Windows Explorer. {The steps to launch Windows Explorer depend on the version of Windows you use. Ask
wyour instructor for specific directions.)

¢. Right-click the floppy disk icon in the left pane. Click Format on the shortcut menu,

d. In the Format dialog box, choose a capacity for the disk, Click the Quick (Erase) option. Make sure the Display
Summary When Finished option is checked, Click Start,

e. Click Close twice. Remove the disk from the drive. Leave the Exploring window open.

Explore the contents of your hard disk. In the Exploring window's left pane, click the system’s hard disk icon labeled

(C:). Look at the status bar at the bottom of the window. How many “objects” (folders) are stored on the hard disk?

How much free space is available? Click several folders and review their contents in the right pane, When finished,

close the Exploring window.

Chapter §



Overview: The Need for Speed

An important factor in measuring overall system performance is the Measu rl ng and

speed at which the computer’s disk drives operate. Measures of drive L} .
performance generally are applied 1o the computer’s hard disk bur also | m p rOV [ n g D r ive
can be applied 1o other types of drives.
When evaluating the performance of common storage devices, you Pe rfO rm an Ce
need 1o be aware of two common measures: the average access time and
the data rransfer rate. For random-access devices {all the storage devices
discussed, with the exception of magnetic tapes and solid-state devices),
you generally want a low access time and a high data transfer rate.
Because rape drives are always slower than other rypes of storage de-
vices, convenience and capacity are their best measures of performance.
Solid-state devices typically access and transfer data much more rapidly
than other rypes of storage devices so, again, convenience and capacity
are usually your greatest concern when evaluating them.
These performance factors can be important when you are buying a
new computer or upgrading your current system. You want to make
sure that your drives operate at a speed thar complements your proces-
sor's capabilities. You also want to make sure that the drive uses an in-
terface that is compatible with any other devices you may add to the
computer.

OBJECTIVES ::

Define the term average eccess
time and describe how it is
measured.
Explain why file compression is a
factor in drive performance.
Define the term data transfer rate
and describe how it is measured.
Explain two steps you can take to
optimize the performance of your
computer’s hard disk.

> Tdentify four drive interface
standards commonly used in PCs,




Ining
Averape access tin
hitpelfwwew.mihe.com/
peternorton.

Average Access Time

For a storage device, average access nme (or seek timie) is the amount of rime the
device takes to move its read or read/write heads to any spot on the medium. It is
important that the measurement be an average because access times can vary
greatly, depending on how far the heads need to move. To measure the access rime
of a drive effectively, you must test many reads of randomly chosen sectors—a
method that approximates the actual read instructions a disk drive would receive
under normal circumstances.

Average access time is an important measure of performance for storage de-
vices and memory. Even though memory chips have no moving readfwrite head,
it is still eritical to know how fast a memory system can locate a piece of data on
a chip. For storage devices, access times are measured in milliseconds (ms), or
one-thousandths of a second. For memory devices, access times are measured in
nanoseconds (ns), or one-billionths of a second.

In a disk drive, access time depends on a combination of two factors: the speed
ar which a disk spins (revolutions per minure, or rpm) and the nime it takes 0
move the heads from one track to another. The maximum access time for
diskettes, as you learned in the previous lesson, is 0.2 second, or 200 milliscconds.
The average access time is about one half the maximum, or 100 milliseconds.

Average access times for hard drives can vary, but
most good drives work at rates of 6 to 12 milliseconds,
many times faster than diskerte drives. Some very-high-

T

FIGURE 5B.1

Like masy storage device many
Seagate Technology,
product specifications on s Wb site.

313 390 rate, vl
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petermarton
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performance hard disks have access times as fast as four or
five milliseconds.

At B0 ro 800 ms, access times for CD-ROM drives rend
to be quite slow by hard disk standards, but tape drives of-
fer the longest average access times of any storage device.
Depending on the type of drive and formar used, rape dri-
ves can take from a few seconds to a few minutes to find a
specific piece of data on the tape’s surface.

casiest way to determine the average access time for
a deviee is to check the manufacturer’s specifications. You
should be able to find the specifications for a device in its
packaging or documentation, or you may be able to ger
them from the manufacturer’s Web site (see Figure SB.1).
Popular computer-related magazines—such as PC Magazine, C swputer Shopper,
and others—regularly test new drives to measure various performance factors.

Data Transfer Rate

The other important statistic for measuring drive performance is the speed at
which it can transfer data—that is, the amount of time it takes for one device 1o
send data to another device. Speeds are expressed as a rate, or as some amount of
data per unit of time. When measuring any device's data transfer rate (also called
throughput), time is measured in seconds, but units of data may be measured in
bytes, KB, MB, or GB. Figure 5B.2 illustrates dara rransfer rate.

As is the case with access times, dara transfer rares can vary greatly from one
device to another. Speeds for hard disks are generally high, from about 15 MBps
for low-end home systems to 80 MBps and higher for the faster drives designed
for high-perf work and servers. When buying a hard disk, the
data transfer ratc is at least as important a factor as the access time.




CD-ROMs and diskettes are the slowest storage de-
vices, CD-ROMs range from 300 KBps for a double-
speed player to 900 KBps for a 6x drive, to even £

T~ e |

=0.25 sec.

higher speeds, with the data transfer rate correspond- =~ - -\-“-L.
ing to the drive’s speed. Diskette drives average about ] i BH!! :
45 KBps. Removable hard disks range from about R : !!! '
1.25 MBps up into the hard disk range. ) Transfer rate = 20 MM s
Some drive manufacturers and dealers advertise
their drives’ data transfer rates in units of megabytes per second (MBps); others FIGURE 5B.2 e
express them in megabits per second (Mbps). When shopping, note if the rate
specified is “MBps” or “Mbps.” P—

Optimizing Disk Performance

Over time, a PCs performance can slow down. This is especially true with older
systems, but even newer PCs can suffer from occasional performance downturns.
The computer may act sluggish in general or slow down when performing specific
tasks such as loading or saving documents.

When a PC slows down in this manner, some hard-disk maintenance may fix
the problem. Any PC thar gets used a lor should get routine disk maintenance, or
disk optimization, Using your operating system’s built-in tools or other unlities,
you can keep your computer’s hard disk (or any other magnetic disk) running the
best it can.

Cleaning Up Unneeded Files

If your system has been in use for a while (even just a few months), hundreds of
unneeded files may be cluttering up your hard disk. Windows accumulates all
sorts of files during normal operations. Some of these files are meant to be stored
only temporarily, bur Windows does not always clean them our. If you ever shut
down your computer improperly, Windows does not have a chance to delete these
files, and they will stay pur until you clear them out yourself. These files can re-
ally slow down your system because the hard disk has to deal with the unneeded
files when looking for data or looking for space to store new files,

These files, called temporary (temp) files, are used by Windows ro store vari-
ous versions of documents in progress, files being senrt to the printer, auromaric
backup files, and more. Windows usu-
ally stores these files with the file-
name extension .tmp in various
locations on your disk. A hard disk
also can ger cluttered up by temporary
Internet files, which are saved by your
Web browser.

Newer versions of Windows feature
a built-in wtility called Disk Cleanup

Disk Cnarues | bcoe s |
Yo car e Dok Dl 1 e | ETLS10 8 o bt
S s ]

Fied 1 e

]
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{see Figure 5B.3). Disk Cleanup and T s e o e e 15
other disk-cleaning  urilities can Laapacn:

quickly find temporary files and re- s
move them from your disk. The e e s e et g
process takes only a few minures and |
can free hundreds of megabytes of vt | |

wasted space on an average hard disk.
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This ts the Disk Cleanup utility in
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+ | FIGURE 5B.4

The Acd or Remave Programs utility in
Winuows XP. This window lets you saiect
a program an your hand disk and remove
it. The utility telts you how much disk
Space you will recoves by termoving
program.
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Most comp users should clean the temporary files off
their hard disks at least once a week.

If your hard disk contains programs that you do not
plan to use, you can remove them—a process called unin-
stalling. To remove a program, start by checking its group
in the Programs menu. If you see an Uninstall option, click
it, and the program will uninstall itself. If you use a recent
version of Windows, vou also can use its Add or Remove
Programs utility (sce Figure 5B.4). There are a number of
commercial software products that can uninstall programs
from your system, too. Removing unneeded programs can
improve your computer’s performance.

Scanning a Disk for Errors

Another way to optimize disk performance is to scan the
disk for errors, hx the errors, and possibly recover data that has been lost or cor-
rupted because of a disk error. A disk error can be a bad spot on the disk’s physi-
cal surface, or it can be a piece of data that cannot be accounted for in the FAT.
Scanning a disk can be a time-consuming process, but if the disk has errors, scan-
ning may be able to fix problems and improve performance.

Several (but not all) versions of Windows have a built-in disk-scanning urility
{ser Figure 5B.5), but you also can buy very sophisticated disk scanners.

Defragmenting a Disk
On the surface of a magnetic disk, fragmentation occurs when a file is stored in
noncontiguous sectors on the disk’s surface. In other words, pieces of files become
scattered around on the disk. As you create, modify, copy, and delete files (and in-
stall and uninstall programs) over time, many files can become fragmented. Al-
though your operating system keeps track of each fi a grearly f |
disk can slow system performance because it can take longer to find and load all
the pieces of files as they are needed by an application.

Windows f a built-in def; ion utility, called Disk Defragmenter
(see Figure 5B.6). You can use this utility—or one of several commercial urili-

tp: thhe.com/ i ensure that your files are stored as efficiently as possible on the disk. If
peternarton your disk has never been defragmented before, you may notice a significant per-
formance improvement after running this type of wtility. (It is usually recom-
s mended that you run a disk-scanning
vy EIURE BB e utility before defragmenting the disk.)
S Took | Madwae | Thareg | Quea |
The disk scanning uility in e . »
This toal attempts to fle disk \:? Tt s B e File EG!‘\‘IPI’ESS‘!DH
recaver lost data, s Even with the large storage devices
. 4 _“‘_'"?""J; available, many uscrs still find them-
et selves pushing the limits of their com-
w: b rostnbne oot puter's storage capacity. One solution to
Beagwnt i this storage problem, besides upgrading
fohoct bk Lecaak 21 1 —— to larger devices, is to compress data.
;"‘*“"W‘"" el S S File compression, or data compression,
Acromahicly v e e ey B . N .
e AR is the technology for shrinking the size
] —-"’fL] of a file so it takes up less space on the
disk. This frees up space for more data
and programs to reside on the disk.
7 Compressing files will not necessarily
e = — I p a disk’s performance; that is,
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compressing files will not reduce a disk’s access time.
However, file compression can enable you to store more
data on a disk, effectively increasing the disk’s capacity.

Entire hard disks, floppy disks, or individual files can be
compressed by as much as a 3:1 ratio (so that 300 MB of
data fill only 100 MB of space, for instance). File com-
pression is performed by software thar squeezes dara into
smaller chunks by removing informarion that is not vital
to the file or data.

Some favorite compression programs for PCs include
PKZIP and WinZip. StuffIT is a favorite compression utl-
ity among Macintosh enthusiasts.

Most file-compression utilities are useful for compress-
ing one or more files to reduce their storage req
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When you use a utility like WinZip, the program actually
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shrinks the selected files and then saves them in-

side a new file, with its own pame. The r:snlnng file is called an archive file be-
cause it stores the compressed files inside it, Archive files are commonly used for ==

exactly that purpose—archiving unneeded dara files.
Figure 5B.7 shows an ple of a fil
ing on the circ es (the ¢ i ft

utility ar work. Depend-
used, the dara file’s narive

FIGURE 5B.6
The Disk Defragmenter utiity in
Windows XP.

program, and other factors), the user may need to extract the compressed files
manually (that is, return them to their uncompressed state) before using them.
Most file compression urilities enable the user to create self-extracting archive

files—files that can extract themselves automatically.

Utilities such as WinZip, PKZIP, and SeuffIT generally are not used to compress

the contents of an entire hard disk. Because such files must be
a lot of effort would be ired to ¢ a disk’s ¢

expanded manually,

select and expand

files when you want to use them, and then recompress them. For this reason, pro-
grams such as DriveSpace are helpful. (DriveSpace is built into some versions of
Windows, and you ean purchase commercial utilities that perform full-disk com-
pression. Windows XP includes its own utility for compressing disks.)

FIGURE 5B.7
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pressed 1o a single
archive file only
157 KB in size.
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Digital Student Portfolios

The days of three-ring hindars and spiral notebooks may be
numbered. At a rising number of schools across the country,
students record and share their school work not on paper
but digitally.

Digital student portfolios are a selective collection of
student work, chosen to present a personal leaming history,
pasted to the World Wide Web or school intranet. Electronic
portfolios can be an effective avenue for students to record
personal learning, growth, and change. They can present
documentation of students’ abilities, provide information
about what students have accomplished, as well as create a
platform for students to share their work with parents,
peers, and the public.

Work includad in a student's portfolio may be about lit-
erature and writing, science, math, the arts, or any ather
subject area in the curriculum. Electronic portfolios can in-
clude varied media such as text, graphics, video, and sound,
going far beyond what paper portfolios can produce and
generating the capability for a wider audience.

Beyond the personal purpose of portfolios, portfolios
bring together curriculum, instruction, and assessment. Cre-

ating a digital portfolio program within a school can have
broader applications and can encourage schools to think
about their systems and visions, and what the school wants
students to be able to say about themselves.

The Coalition of Essential Schools (CES), a national affil-
fation of schools with a commoen set of beliefs about the
purpose and practice of schooling, has implemented a stu-
dent digital portfolio program as a school-wide innovation.

This program was activated with the understanding that
the every school in the network would be involved in the
preparation, planning, and implementation of a digital port-
folio system. While this has been a more time-consuming
and intricate process for CES than anticipated, it has allowed
for more support for the program and more understanding
about the schools” systems and their curriculum,

While CES uses custom-designed digital portfolio soft-
ware, schools interested in working with digital portfolios
can choose from a number of software products. These fall
into two broad ies: software specifically designed for
wark with portfolios and general hypermedia software tools.

i Drive-Interface Standards

ONLINE

For moee information on drive
interface standards, visil
hittpe/ fenwrve.mhhe.com/

petemarton. other devices.

Another important factor in determining how quickly a drive can read and write
data is the type of controller that the drive uses. Just as a video monitor requires
a controller to act as an interface between the CPU and the display screen, stor-
age devices also need a controller to act as an intermediary between the drive and
the CPU. A disk controller connects the disk drive to the computer’s bus, acting
as an interface between the two and enabling the drive to exchange data with

Currently, most personal computers use one of two drive-interface standards
for built-in disk drives: EIDE or SCSL A lot of confusion surrounds these two

SELF-CHECK ::

Circle the correct answer for each question.

1. File compression warks by removing
a. old data b. unsaved data

2. What dogs the term Mbps stand for 2
a. megabits persecond b, megabils per sector

3. What Kindd of storage device can be affected by fragmentation?
a optical b, magnetic

from a file.
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. unneaded data

. megabits per storage

c. sofid-state

drive-interface standards because compert-

. mg developers have introduced many

' variations of and names for these tech-

! nologies. If you buy a PC roday, ir will al-
most certainly feature one of these two
drive interfaces. If you plan to purchase a
drive for an existing PC, be sure that the
new drive is compatible with the com-
puter’s drive interface.

Two other types of interface—Univer-
sal Serial Bus (USB) and [EEE 1394 (also
known as FireWire)—make it possible to
arach addirional disk drives and other
devices to a computer. These interfaces
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Both of these types of tools are exclusively engineered
for assembling information about student work. The fea-
tures vary, and schools should consider what end result is
desired from a portfolio system and how each tool might
help before making purchasing decisions. Electronic Portfo-
lio by Leamning Quest, Electronic Portfolio by Scholastic,
and Persona Plus are examples of commercially available
portfolio software.

Chisel (Pierian Spring Software), Director (Mac ), and
HyperStudio (Roger Wagner Publishing) are just a few ex-
amples of hypermedia software that can be utilized for dig-
ital portfolios. In addition, some schools create digital
portfolios using Web-based tools.

One such school is Celebration School, a p hip be-
tween the Walt Disney Company, Stetson University, and the
Osceola, Florida, school district. Using a network-based
technology environment and Web-centric software, student
data and information are not enly platform independent,
but also location independent—accessible at home and in
the classroom, and across the 700-PC Celebration campus.

Says Scott Muri, Instructional Technology Specialist for
the school, “As we look at the future direction of school,
we're becoming increasingly Web-centric in order to effec-
tively bridge the gap between school and home.”

“Thanks to Web-based technology, in answering the par-
ent’s question ‘What did you learn in school today? the stu-

dent can now say, Well, let me show you!

A number of schools are opting to use hypermedia

presentation tools to build portfolios from scratch, Digital — Source: hapsfwww.assentasischools org.

are not specifically drive-interface standards, because they are open and flexible
enough to accommodate many kinds of devices.

Enhanced Integrated Drive Electronics (EIDE)
Enhanced integrated drive clectronics (EIDE) is an improved version of an older
drive-interface standard, called integrared drive electronics (IDE). While the IDE
standard still exists and is the basis for several drive interfaces, the standard is
known by many differcnt names, and EIDE i is widely regarded as the carchall
term for drive interfaces based on this d

As a result, most new computer systems use rhc EIDE drive-interface standard,
or one like it. The latest version of EIDE supports data transfer rates of 66 MBps.
The EIDE standard’s variants go by names such as Fast IDE, ATA, Fast ATA,
ATA-2, ATA-3, ATA-4, Ultra ATA, and ATA66. Each offers somewhar different
features and performance. For example, some EIDE disk controllers can host as
many as four separate hard disks, providing access to more than 500 GB of dara
on a single system.

Small Computer System Interface (SCSI)

The history of the small computer system interface (SCS1) goes back 1o the 1970s.
SCS1 was originally deve]oped 2ga way to connect third-party peripheral devices
o [ ifically, IBM mainframe computers. SCSI went
hrough many transf ns before the American National Standards Institute
(ANSI) established a definirion for the interface in 1986, Since then, the definition
of SCSI has continued to evolve into SCSI-2, Wide SCSI, Fast SCSI, Fast Wide
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FIGURE 5B.8
SCSI drive interfaces are often found in

high-performance deskiop computers,
workstations. and natwork senvers.
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There's no one looking over Barbara Odom’s shoulder as she
works on IT projects, and that's exactly how she likes it.
As an independent technical writer based in Altamonte
Springs, Florida, Odom has been running her own show, cre-
ating software documentation for high-tech companies
since 1997. Her clients are concentrated in the financial
arena and range from companies that develop financial

toc that run ATM }
“Most of my clients tend to be small, entrepreneurial
startups that don't have their own IT dep " says

v GComputers In Your Career

Careers in Qutsourcing

pany's mainframe to access proprietary software for which
she creates user manuals and documentation. Once com-
pleted, she edits the text and tweaks it to make sure it tar-
gets the proper audience, then submits the work and moves
on to the next project.
When she’s not writing, Odom is managing her company's
l.echnulogy needs, marketing herself to potential u.lslllmers.
d and systems, and updating her
uvm high—tech knowledge base. While Odom enjoys the in-

p e that being an

Odom, who charges those clients either $50 an hour or a
flat fee to create how-to procedural quides that end users
refer to when they need help installing, running, or trou-
bleshooting their technology applications. Armed with a
bachelor's degree in English from the State University of
New York, Odom’s job experience started in the 1980s when
she served as a software support professional, conducted
training classes, and wrote training materials.

Odom's work spans both online help systems and hard-
copy manuals, Some projecl.s require her to dial into a com-

3 1 er provides, she’s some-

times left out of the loop at the customer level and largely
on her own when creating and completing projects.

“I don't get a lot of handholding or training,” she says.
“That in itself can be enjoyable, however, since it means I
really have to sit down and figure out how the application
works and how to convey that to the user.”

As Odom has discovered, not every company can afford
to staff a full-time IT department, but outsourcing isn't lim-
ited to small entrepreneurial types. Reston, Virginia-based
market research firm Input reports that state and local

SCSI, Ultra SCSI, SCSI-3 (also known as Ultra-Wide SCSI), Ultra 2 SCSI, and
Wide Ulera 2 SCSIL
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SCSI allows even higher dara transfer rates
than are possible with EIDE. The Wide Ultra 2
SCSI interface, for example, supports a data
transfer rate of 80 MBps. Because of its speed,
flexibility, and high throughput rates, the SCSI
drive interface standard is usually found in
higher-end business systems, servers, and work-
stations (see Figure 5B.8).

USB and FireWire
As you learned in Chapter 4, “Processing Darta,”
many newer computers fearure Universal Ser-
ial Bus (USB) and IEEE 1394 (FireWire) in-
terfaces. All sorts of peripherals can be
attached to a computer through a USE or
FircWire port, including storage devices {see
Figure 5B.9).



governments also have jumped on the outsourcing band-
wagon and will outsource $23 billion worth of information
technology work by 2008,

Millions of skilled workers now work exclusively on an
outsourced basis and make themselves available to any
company that needs their skills for a given amount of time
for fees that range from $25 to $100 an hour. Here are some
of the most commonly outsourced positions for people with
computer skills:

» Programmers. Software projects often get behind sched-
ule or overwhelm a company’s development staff. In ei-
ther case, the company can fill the gaps by hiring a
freelance programmer.

» Network Administrators. Nearly every American com-
pany has a computer network, but the vast majority of
small- and medium-sized businesses cannot afford to
keep a network administrator on staff. Instead, the busi-
ness may outsource the work.

Although USE and FireWire are not considered to be
drive interfaces per se (they support many types of de-
vices), they support high data transfer rates and provide
connections thar allow the host computer to control an
external storage device just as if it were an internal one.

Like SCSI, USB and FireWire allow users to connect
many peripherals at the same time, If your computer
necds extra storage, this means you can simply purchase
additional hard drives as you need them and connect
them to your PC via a USB or FireWire connection,

P
= ———eprpe—l
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»» Hardware Technicians. Successful freelance technicians
have training (and certification, if possible) on many
types of computer hardware, including desktop PCs, net-
work servers, networking hardware, printers, and more.

FIGURE 5B.9

Many exiemal storage devices, like his
one from Maxtoe, can ba plugged into a
PC's FirehWire o LISE port,
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Key Terms ::

archive file, 191

average access time, 188
data compression, 190
data transfer rate, 188
defragmentation, 190
disk controller, 192

disk optimization, 189

196 Chapter 5

o

In storage devices, the average access time is the time it takes a read /write head to
move to a spot on the storage medium.,

Diskette drives offer an average access time of 100 milliseconds. Hard drives are
many times faster,

Tape drives provide the slowest average access times of all magnetic storage devices;
optical devices are also much slower than hard disks.

The data transfer rate is a measure of how long it takes a given amount of data to
travel from one device to another, Hard disks offer the fastest data transfer rates of
any storage device.

You can optimize the performance of a PC's hard disk by cleaning off unneeded files,
scanning the disk for errors, and defragmenting the disk.

File compression technology is used to shrink the size of files so that they take up
less disk space.

By using compression utilities, you can shrink multiple files into a single archive file.
Some utilities enable you to compress the enhm contents of a hard disk.

Two drive-i dards are ¢ ly used today: EIDE and SCSL.

Many storage dmes can be connected to a PC's USB or FireWire port.

enhanced integrated drive electronics  seek time, 188

(EIDE), 193 small computer system interface
extract, 191 (5C5I), 193
file compression, 190 temporary (temp) file, 189
fragmentation, 150 throughput, 188
millisecond {ms), 188 uninstalling, 190

nanosecond (ns), 188
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Key Term Quiz ::

Complete each statement by writing ane of the terms listed under Key Terms in each blank.

© N O moE W N

The amount of time a storage device takes to position its head aver any spot on the medium is called

. For storage devices, access times are measured in
. For memory devices, access times are measured in .

may be d in megabytes per second or

per second.

. Any PC that gets used a lot should get routine disk maintenance, or .
. Over time, hundreds of files can collect on your computer's hard disk.

occurs when a file is stored in noncontiguous sectors on a disk's surface,

. When you use a file compression utility to compress several files together, a special file, called a(n)

the result.

. The term EIDE stands for
. The term SCSI stands for

Review

A H
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Multiple Choice
Circle the word or phrase that best completes each statement.

1. This lets you fit more data onto a magnetic disk,

a. extraction b. defrag ion €. comp d. scanning

2. Which of the following connects a disk drive to the computer’s bus?
a. a hard disk b. a drive interface C. 3 Sensor d. a standard

3. To remove a program from your computer, youcan —_it,
a. uninstall b. delete c. store d. transfer

4. Tfafileis .., its pieces are scattered across the surface of a disk,
a. compressed b. archived c. defragmented d. fragmented

5. Which of the following is a common drive interface standard used in PCs?
a. AEIOU b. ETC c. EIDE d, EIEI0

6. Which must you do to return compressed files to their uncompressed state?
. delete them b, extract them . archive them d. Zip them

7. If a disk has a bad spot on its surface, the spot can be called a
a. disk crash b. disk emor . disk scannar d. disk sector

8. Which drive-interface standard supports data transfer rates of 66 MBps?

o. EIDE b, SCSI c. USB d. FireWire

9. What does the term SC57 stand for?
&, small computer b small computer €. small computer d. small computer

software interface storage interface system interface standard interface

10. Although it is not a drive interface per se, this type of connection does support storage devices.

a. EIDE b, USE ©. 5651 d. MBps
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Review Questions ::

In your own wards, briefly answer the following questions,

O W m owNmom oBWw N =

. What is the primary purpose of file compression utilities such as WinZip?

. What is another name for the IEEE 1394 interface?

. What is data transfer rate?

. What is the most effective way to measure the average access time of & hard disk?

. What is the average access time for a diskette drive?

. What are average access times like for hard disks?

. List three tasks you can perform that can improve the performance of a computer’s hard disk.
. How can fragmentation harm a system’s performance?

. Why is there confusion about the EIDE and SCSI drive-interface standards?

. How are the 5(5I, USB, and FireWire interfaces similar?

Lesson Labs ::

Complete the following exercise as directed by your instructor.
1. Learn what kind of hard disk controllers are installed in your computer,

Open the Control Panel window, as directed by your instructer.

b. Double-click the System icon to open the System Properties dialog box.

c.

o

o

Click the Device Manager tab. Click the plus sign (+) in front of Hard Disk Controllers. (Nate: Depending en which
version of Windows you use, you may need to access the Device Manager in a different way. Ask your instructor
for specific directions.)

. Click to highlight an item listed under Hard Disk Controllers (depending on your 05, this item may be listed as
one or more specific types of controllers); then click the Properties button. Write down the data for the selected
controller, and then click Cancel.

. Repeat step D for each controller listed. When finished, click Cancel to close the System Froperties dialog bos.

Then close the Control Panel window.

Storing Data
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Chapter Labs
Complete the following
home.

using a in your , lab, or

1. Find your optimization tools. If you use Windows 98 or a later version, you
can use the operating system's buile-in disk optimization tools to remove un-
needed files from a disk, to defragment a disk, and to scan a disk for errors.
To use Disk Cleanup in Windows 28, Me, 2000, or XP:

a. Click the Start button, open the Programs menu, click Accessories | System

Tools | Disk Cleanup.

B When the Select Drive dialog box appears, click the drop-down arrow and
select your primary hard disk. {This should be drive C:. If you are not sure
which drive to sclect, ask your instructor for assistance.

. Click Ok.

d. In the Disk Cleanup for dialog box, select all the check boxes in the Files
ro Delere list.
e. If you want to see any of the files before deleting them, click the type of

i files you want to see, then click the View Files burton. Close any windows

that open to return to the Disk Cleanup for dialog box.

Click Ok in the Disk Cleanup for dialog box.

o

. Windows may display a message box asking if you are s1re you want to
delete the files. If 5o, click the Yes button.
| Windows deletes the files.

To scan your disk for errors:

In Windows 98 or Me: If you use Windows 2000 or XP:
. Click Start button | Programs, click Accessories | A. Launch either Windows Explorer or My Computer,
System Taols | click ScanDisk. depending on your preference,

. When the Windows Explorer or My Computer window

=

=3

. When the Scanlisk dialog box opens, select your B.

-
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computer's primary disk drive. (This should be drive
C:. If you are not sure which drive to choose, ask your
instructor For help.)

. Set other options in the ScanDick dialog box, as

directed by your instructor, then click Start.

Watch as Windows scans the disk for errors,

. Click the canczt button when your instructor tells you

to, Then click cuose to close the ScanDisk dialog box.

Chapter 5

opens, select your computer’s primary disk drive.
(This should be drive C:. If you are not sure which
drive to choose, ask your instructar for help.)

Right-click the selected drive’s icon. When the
shortcut menu appears, click Properties.

Il

When the Properties dialog box appears, click the Tools
tab. Under Error-checking, click the Check Now button,

When the Check Disk dialog box appears, set options
as directed by your instructor, then click Start,

m

m

Watch as Windows performs the scan, The actions
Windows takes will depend on the options you
selected in step E. When the scan is complete, close
all open dialog boxes, then close the Windows
Explorer or My Computer window.



To defragment your hard disk with Windows' Disk Defragmenter:

In Windows 98 or Me: If you use Windows 2000 or XP:
A. Click Start button | Programs | Accessories | System A. Click Start | Programs | Accessories | System Toals |
| Toals | Disk Defragmenter. Disk Defragmenter.
i B. When the Select Drive dialog box opens, select your B. When the Disk Defragmenter window opens, select
| computer's primary disk drive. (This should be drive your computer’s primary disk drive. (This should be
| C:. If you are not sure which drive to choose, ask your drive C:. If you are not sure which drive to choose, ask
| instructor for help.) your instructor for help.)
C. Click the Settings button, C. Click the Analyze button, and then watch the Analysis

your disk drive.

=

E. When the Select Drive dialog box reappears, click 0K.  E. Click the View Report button.

its progress by clicking the Show Details button, Close to close the report.

E¥

G. Click the Stop button when your instructor tells
you to. Then click Exit to close Disk Defragmenter.

Discussion Questions

As directed by your instructor, discuss the following questions in class or in

groups.

1. Why do you think a basic truth in computing is that one never has cnough
storage space? What factors contribute to this situation? As hard disks ger
larger and larger, do you think we will reach a point where the standard desk-
top computer has more than enough storage space for the average user's
needs? Have we reached that point already?

2. Suppose that your class is actually one department within a medium-sized
company. You need to adopt a backup system for the department’s data, As a
group, whar factors should you consider in making this decision? What
backup technologies should you consider? What type of backup schedule
should you follow?

display pane as Windows determines the status of

F. Windows begins defragmenting the disk. You can watch  F. Review the report of your disk's status, and then click

Click the Close button to close Disk Defragmenter.

Storing Data

. In the Disk Defragmenter Settings dialog box, select D When analysis is complete, click the Defragment button,
options as directed by your instructor, then click OK. Click the Stop button when your instructor tells you to.
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Research and Report

Using vour own choice of resources (such as the Interner, books, magazines, and
newspaper articles), research and write a short paper discussing one of the fol-
lowing topics:

»» The growth in capacity of PC storage devices, from the 19805 to the present.

¥ The consequences of compressing an entire hard disk’s contents, using a util-
ity such as DriveSpace.

5 Holographic memory and its porential uses.

$1314%
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When you are finished, proofread and print your paper, and give it to your

INSTiCtorn
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Many storage device options are available. These
choices are beneficial for many users, but they also can
be drawbacks for software companies, music publish
and others. With this thought in mind, discuss the fol-
lowing questions in class:

1. CD-R and CD-RW devices are getting cheaper and
more popular, They let you create backups and store
data in a safe format. However, people also use
them to make illegal duplicates of software and au-
dio CDs. If you had a CO-R or CD-RW device, would

Chapter 5
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you consider making illegal duplicates? Do you
think such copying should be illegal? Defend your
answer.

. You have seen that large companies store gigabytes

of data about their customers. Do you know that
many companies sell this information to other com-
panies? As more organizations build databases
about individuals, do you believe they should be
free to exchange or sell this information? Why?
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Overview: The Purpose of Operating Systems

An operating system (OS] is a software program, but it is different from

word processing programs, spreadsheets, and all the other software pro- O perati n g

grams on your computer. As you may recall from Chaprer 1, the OS isan i
example of system software—software that controls the system’s hard- S t B
ware and that interacts with the user and application software. In short, yS e m as | CS
the operating system is the computer’s master control program. The QS
provides you with the tools (commands) thar enable you to interact with
the PC. When you issue a command, the OS rranslates it into code thar
the machine can use. The OS ensures that the results of your actions are
displayed on screen, printed, and so on. The operating system also acts as
the primary controlling mechanism for the computer’s hardware.
The operating system performs the following functions:
Displays the on-screen elements with which you interact—the user
interface,

b

Loads programs (such as word processing and spreadsheet pro-
grams) into the computer’s memory so that you can use them,

v

Coordinates how programs work with the computer’s hardware

and other software.

3 Manages the way information is stored on and retrieved from disks.
In this lesson you will learn about the types of operating systems and

the services they provide. Then vou will learn about some of the en-

hancements you can make to your OS using utility software.

OBJECTIVES ::

List the four primary functions of

an operating system.

List the four types of operating

systems.

Tdentify four components found

in most graphical user interfaces,
> Describe the operating system'’s

role in running software

programs.

List three ways the operating

system manages the computer's

hardware.

Name three types of utilities that

enhance an operating system’s

capabilities. |




Types of Operating Systems

Operating systems can be organized into four major fypest real -time, single-
o i e o user/single-tasking, singl /multitasking, and multi ing. The fol-
lowing sections describe each type of OS.

hl‘lu.!Mwmtﬂlhe cum.f
poloTaiitan Real-Time Operating Systems

A real-time operating system is a very fast, relatively small OS. Real-time OSs

are often also embedded OSs, when they are built into the circuitry of a device

and are not loaded from a disk drive. A real-time operating system is needed to

run real-time applications; it may support multple simulraneous rasks, or it

may only support single-tasking. A real-time application is an application that

responds to certain inputs extremely quickly—thousandths or millionths of a

FIGURE 6A.1 second (milliseconds or microseconds, respectively). Real-time

—_ applications are needed to run medical diagnostics

— ~ equipment, life-support systems, machinery, scien-
= tific instruments, and industrial systems.

Single-User/Single-Tasking
Operating Systems
An operating system thar allows a single
user to perform just one task at a ime is a
single-user/single-tasking operating system.
To a user, a “task™ is a function such as
printing a document, writing a file to disk,
editing a file, or downloading a file from a
network server. To the operating system, a
task is a process, and small and simple OSs can
only manage a single task at a time.
MS-DOS is one example of a single-tasking OS,
and the Palm OS5, used on the Palm handheld com-
puters, 1s another (see Figure 6A.1). Although such
operating systems are limited by this characteristic, there is still a use

FIGURE 6A.2 - for them, because they take up very lirle space on
o disk or in memory when they are running and do
1 er=any . |- - not require a powerful and expensive computer.

be mora p
b il Single-User/Multitasking
Operating Systems
A single-user/multitasking operating system
. is one that allows a single user to perform
~ two or more functions at once. It takes a
special operating system to keep two or
more tasks running at once. The most com-
monly used personal computers usually run
such OSs, including Microsoft Windows
and the Macintosh Operating System (see Fig-
ure 6A.2). The multtasking fearures of these
)55 have greatly increased the productivity of
people in a large variety of jobs because they can
accomplish more in a shorter period of time. For
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instance, to an office worker, it is important 1o be able to send a large document
to a printer and be able to do other work on his or her computer while it is being
printed. It is also helpful for many types of workers to be able to have two or
more programs open, to share the data between the two programs, and to be able
i 1y swirch | the two p

a singl ki 1 system is the increased
size and complexity it needs to support mu!umskmg, while keeping the related
features users have come to expect, such as a graphical user interface, and the
ability to share data between two or more open programs,

Multi-User/Multitasking Operating Systems

A multi-user/multitasking operating system is an operating system that allows
multiple users ro use programs that are simultancously running on a single net-
work server, called a terminal server. This is not at all the same as connecting to
a network server for the sake of accessing files and printers. As you will learn in
Chapter 7, “Networks,” when a computer is connected to a server to access doc-
ument files to edit, the client computer performs the processing work locally, Not
so with a multi-user O, which gives each user a complete environment, called a
user session, on the server. Each user’s applications run within their user session
on the server separate from all other user sessions. The software that makes this
possible is called a terminal client. In a multi-user/multitasking operating system
environment, all or most of the computing occurs at the server (sce Figure 6A.3).
Examples of multi-user O8s include UNIX, VMS, and mainframe operating sys-
tems such as MVS,

Terminal Server

5

User 1 Session

User2 Session

Terminal Client

FIGURE 6A.3

At user'multitasking operating
systam rurs on & comprler to which
Many Lsars connect; B5ch user can 1un
b o Faar i session on ihi server.
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For mare information on user
Infaraces, vwst

It/ fwwnar.mhhe.com/
petemorton,

FIGURE 6A.4

The Windows X GLI has several
standard faatures, including te deskiop,
Rashb, and Start button, Shortcuts may
appear in any of these areas.
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The advantage of these operating systems is that they can be managed by sim-
ply making changes to one server, rather than ro many desktop computers. They
also allow the user to work with applications that require a more powerful com-
puter than the user needs on the desktop to run the client. A disadvantage is that
if the network connection to the server is broken, the user cannot do any work in
the applications on the server.

Providing a User Interface

When you work on a computer, you see and use a set of items on the screen.
Taken together, these items are called the user interface. The two most common
types of user interfaces are graphical and command line.

Graphical User Interfaces

Most current operating systems, including all versions of Windows, the Macin-
tosh operating system, OS/2, and some versions of UNIX and Linux, provide a
graphical user interface (GUI, pronounced GOO-ee). Graphical user interfaces
are 5o called because you use a mouse (or some other pointing device) to work
with graphical objects such as windows, menus, icons, buttons, and other rools.
These graphical tools all represent different types of commands; the GUI enables
you to issue commands to the computer by using visual objects instead of typing
commands. This is one of the key advantages of a graphical user interface; it frees
you from memorizing and ryping text commands.

Windows is one of several GUIs that use the desktop metaphor in which the
background of the GUI is said to be a deskiop on which you have your graphical
tools and within which you can store your work. Figure 6A.4 shows the Windows
XP desktop. The small pictures on the desktop—called shortcuts—represent links
to resources on the PC or network. Although shortcuts are often called icons, an
icon actually is only the tiny graphic that represents an object, such as programs,
folders, files, printers, and shortcuts. Using your mouse or other pointing device,
you can move the pointer (a small graphic that moves in reaction 1o mouse move-
ments) and choose (or acrivare) a shorteur, telling Windows you want to use the
resource that the sh P For le, you can choose the Microsoft
Word shorteut to launch thar program. The items that appear on the desktop




depend on the contents of the computer’s disks, the
resources it can access, and the user’s preferences;
therefore, any two Windows desktops can look
different.

Certain elements always appear on the Windows
deskrop. As shown in Figure 6A.4, the taskbar ap-
pears at the bottom of the Windows desktop; it is
used to launch and manage programs. The Start
button is a permanent feature of the taskbar; click it
1 open the Start menu. The Start menu onm:nns

for | progr and g fold-
ers on a computer (see Figure 6A.5). Shon‘m(s can be
added to the desktop, the Start menu, and other ar-
eas. When you start a program in Windows, a button
representing it appears on the taskbar.

You also can launch programs by clicking icons on
the Quick Launch bar, a special section at the left end
of the taskbar where you can add icons for the pur- Quick Launch Area
pose of quickly starting programs. Once you start a program, a button appears on
the taskbar. When you have several programs on the desktop, one way in which
you can switch between them is to click the program’s button on the taskbar.

When you right-click an object in Windows, a small menu usually appears con-
taining the most common commands associated with that object. Depending on the
version of Windows you are using, and whether you are using a specific applica-
tion, this type of menu may be called a shortcut menu or a context menu. Either
way, its function is the same: to provide quick access to commonly used commands

related to the item you have right-

clicked. Figure 6.6 shows the short- gy e T —
cut menu that appears when you Fefresh Sae
right-click the desktop in Windows Type
XP Professional. e

When you launch a program, itis |~ 1
loaded into memory and begins o Ao range
run. A running program may take up | PSS Mevmed
the whole screen, it may appear in a P ——
rectangular frame called a window, HOGKYYGR Haest i Dekiog
or it may appear only as a shortcut i i,
on the taskbar.

You access all the on your through windows. For pl

you can view the contents of a disk in a window, run a program and edit a docu-
ment in a window, view a Web page in a window, or change system sertings in a
indow. A different wind, 7 for each resource you want to use, Figure
6A.7 shows Microsoft Visio mnrung in a window. Some menus and buttons, such
as the ones shown here, appear in nearly every window you open. In the Win-
dows GUI, programs share many of the same features, so you see a familiar in-
terface no matter what program you are using. Among the common GUI features
are the title bar, menu bar, toolbars, scroll bars, and various buttons. The e bar
identifies the windows' contents and it also contains the Minimize, Restore, and
Close burtons, which let you hide the window, resize it, or close it alrogether. The
menu bar provides lists of commands and options for this specific program. Tool-
bars contain buttons that let you issue commands quickly. Scroll bars let you view
parts of the program or file that do not fit in the window.
A graphical operating system lets you have multiple programs and resources
running at the same time, but you can work in only one window at a time. The
window that is currently in use is called the active windows; its title bar appears in

CHARTER 7: USING OPERATING SYSTEMS
Lassan T8

Operating System Basics
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The Start manu contains shoricuts 1o
programs and knders on your computer
Aftar a program is lmnched, it wil have
a buton o the Laskhar,

FIGURE GA.6

The deskiop shortcut menu in
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The title bar identifies the
‘window's contents.
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lists of commands A
and options for this A

progran,
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Toolbars contain buttons,
which et you Bsaue
commands quickly.

The Minimize, Restore, and
Close buttons et you hide or
resize the window, or close
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Microsoft Woed §s the active program.
Its wiindow & on top, and A tifle bar
and taskbar button are highlighted

Seroll bars let you view parts
of the program or file that do
nat fitin e window.

a deeper color shade than thar of
other visible open windows, and
its taskbar button appears high-
lighted or “pressed in.” Unless all
open windows are arranged side
by side, the active window will
appear on top of any inactive win-
dows. You must select the win-
dow you want to use before you
can access its contents, The
process of moving from one open
window to another is called task
switching, You can either click an
open window to activate it or
click an open program’s taskbar
burton to activate its window, In
Figure 6A.8, Microsoft Word is
the active program and Microsoft
Visio is in the background. Its ritle
bar is lighter in color, and its
taskhar button is not highlighred
or pressed in.

You initate many tasks by clicking icons and roolbar butrons, but you also can
perform tasks by choosing commands from lists called menus, In most program
windows, you open menus from a horizontal list called the menu bar. As shown
in Figure 6A.9, many programs feature a File menu, which typically contains
commands for apening, closing, saving, and printing files. To execute or run one
of the menu commands, you click it. In many cases, you can issue menu com-
mands by using keyboard shorteuts instead of the mouse.



Dialog boxes are special-purpose win-  Youcanopenameny ——F o Toe
S L Your oot
dows that appear when the OS or applica- by dlicking its name O tew... el “
tion needs to give you some status and  ONthe manu bar. & e e
possible choice of acrions or you need o H oo | —— You can execute any
tell a program (or the operating system) @ e = command on the many
i is clicking it
what to _dn next. A dla:l{:_g boE is 50 n_:lrncd The underined F indicales s by clicking
because it conducts a “dialog™ with you as B WU TATERseE TS W S mbPae..
it secks the information it needs to perform n::m File menu ] et
a task. A dialog box can even have more  aiogorcicking.
. + g ey an
than one page, in which case the pages are | Mﬁ;“h As a one-step shortcut,
made available through tabs and look like a | mﬁ" :"r::‘?ncn?“" i.o
stack of tabbed pages. Figure 64,10 shows i Lo bl
dialog box from Mi £ Word and de- | vt Eregens mand without opening
a dialog box from Microsoft Word and de- o 100 f1a men g om A e File menu.
scribes some of the most common dialog open, you can :m"
i press o .
box features. P10 execute fhe -
Frint command. =
Command-Line Interfaces
FIGURE 6A.9

Some older operating systems (such as MS-DOS) and some current versions of
UNIX and Linux feature a command-line interface, which uses typewritten com-
mands—rather than graphical objects—to exccute tasks. A command-line inter-
face displays in character mode—using only equal-sized alplh ic and other
simple symbaols. Users interact with a command-line interface by typing strings of
characters at a prompt on the sereen. In DOS, the prompt usually includes the
identification for the active disk drive (a letter followed by a colon), a backslash
(\), and a greater-than symbal (), as in C:\>. As much as people prefer to work in
a GUL, a command-line interface gives you a quick way to enter commands, and
even now Windows has an oprional command-line interface, called the Command
Prompt (see Figure 6A.11). This command prompt, however, 1s not DOS, and 15
most often used by administrators to run non-GUI programs for managing and
rroubleshooting Windows. In fact, any program that can be run in Windows can
be launched from here, opening its own GUI window, if necessary.

Click a tab to display Option buttons let The Help button
different “pages” of you select one option /" provides informa-
the dialog box. from a set of choices. / tion about the tools

in the dizlog box.

- Spinner (or counter)
buttons usually
contain numbers.
Use the contrals to
increase or decrease
the value.

Click a check —] |~ These three buttons
box to tum are called command
a feature buttans. Glick one 1o
on or off.

vkt | panat | opes initiate an action right

| away, or to open
] o anather dialag box.

This is a drop-down The OK button applies The Cancel button closes

fist. Click the ammow the options you select the dialog box without
1o open the list. then in the dialog box and making any changes.
make a selection, closes tha box,

FIGURE BA.10
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FIGURE 6A.11

The Windows XP Command Promgt can
ba used fo launch amy program tha
run in Windows, even a GLI program f
will apan its own wandow:.

FIGURE 6A.12

The Open dialog ba ierosoft Wond.
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SELF-CHECK ::

Circle the comect answer for each guestion.

1. An operating system is an example of 1his type of software.
c. utility

c. deskiop PC

a. midtiasking b system
2. Which of the foliowing is most likely to usa an embedded 057
a. computerized b. Macintosh computer
ife-suppart
system

3. The “deskiop” of a GUI operating system is not a real deskiop, but simply a
c. anzlogy

2. simile b. metaphor

Running Programs

The operating system provid i interface b

and the user. It is also the ||:mriaw between those programs and other wmputer
resources such as memory, a printer, or another program. Programmers write com-
puter programs with built-in instructions—called system calls—that request ser-
vices from the operating system. They are known as “calls™ because the program
has to call on the operating system to provide some information or service.

For example, when you want your word processing program to retrieve a file,
you use the Open dialog box ro list the files in the folder thar you specify (see Fig-
ure 6A.12), To provide the list, the program calls on the operarting system. The OS

Gmmn Seem AXCE-bar

-
g

e fe fs o e

R " Tl
el ol F-inm-uf..'—.'i-n--—--.-- o |

goes through the same
process to build a list of
files whether it receives
its instructions from you
(via the desktop) or from
an application. The dif-
ference is that when the
request comes from an
application, the operat-
ing system sends the re-
sults of its work back to
the application rather
than to the desktop.



Some other services that an operating system provides to in
to listing files, include
5 Saving the contents of files to a disk.
» Reading the contents of a file from disk into memory.
» Sending a document to the printer and activating the printer.

»» Providing resources that let you copy or move data from one document to
another, or from one program to another.

»  Allocaring RAM among the running programs.

» Recognizing keystrokes or mouse clicks and displaying characters or graph-
ics on the screen.

=

Sharing Information

Many types of applications let you move chunks of data from one place to an-
other. For example, you may want to copy a chart from a spreadsheet program
and place the copy in a document in a word processing program (sec Figure
6A.13). Some operating systems accomplish this fear with a feature known as the
Clipboard, The Clipboard is a temporary holding space (in the computer's mem-

T (0]

For more information on
data sharng, visit

hh, !

Dry} for dara that is being copied or moved. The Clipboard is available for use by

g under the of system. For example, if you want to

——2. Issue the Copy

1. Selectthe

4, Gotothe destina-

peternorton.

FIGURE 6A.13

taing tha Cliphoard to copy & chad from
If ment to 3 Word document

| 3. Acopy of the data
is placed on the
Windows Clipboard.
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{4

DosH=Yodrself Tech Support

IF you want to learn a new feature or need help solving a
problem with a software program, the answers may be on
your hard disk or the Internet,

Using Loca! Online Help

Most commercial operating systems and applications include
an online help system that is installed on your computer
along with the software. New-generation help systems in-
clude descriptions, tips, audio/video demonstrations, hyper-
links, and links to Internet-based resources.

To find help on your hard disk, open the help system and
look for answers. To get help with the Windows XF operat-
ing system, for example, click the Start button and choose
Help and Support from the Start menu. In any Windows
application, click the Help menu and choose Contents or
Help Topics. A Help window appears, providing tools that
let you search for help in different ways, Remember the fol-
lowing tips:

»» Be Patient. You may not find your answer immediately.

Be propared to try again.

» Learn Different Search Options. Most Windows-based
help systems provide different options for finding help.

For example, you may be able to browse a list of help
topics that are organized by category. Or you may be
able to search the help system for topics that contain
certain terms or phrases, Some help systems let you type
questions in plain English. IF you need help printing a
document, for example, you can type the question “How
do I print a document?”

Think of the Problem in Different Ways. For example,

if you want help with setting up an Interet connection,

the terms “Intemet,” “connection,” “modem,” and “In-
ternet account” may bring up the right answers,

» Use Bookmarks and Annotations. Most help systems let
you bookmark specific help topics so you can find them
again quickly. You also can add your own notes to specific
topics.

¥

Using Remote Online Help

Many software makers provide help resources that you can
access over the Intemet.

» Web-Based Technical Support. Many software companies
have a Support or Help link on their Web home page.

214
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move a paragraph in a word processor document, seleet the paragraph, then
choose the Cut command; the data is removed from the document and placed on
the Clipboard. {If vou want 1o leave the original data in place, you can use the
Copy cnmmand; a copy is made of the dara, and it is stored on the Clipboard bur
i5 not removed from the document.) After placing the insertion point in the doc-
ument where you want to place the paragraph, you choose the Paste command;
the data on the Clipboard is then placed into the document,

The Clipboard also can be used to move data from one document to another.
For example, you can copy an address from one letrer to another and thereby
avoid rekeying the address. The real versatility of the Clipboard, however, stems
from the fact thar it is actually a parr of the operarting system and not a particular
application. As a result, you can use the Cliphoard to move data from one pro-
gram to another.

The versanlity of the Clipboard has been extended further with a feature
known in Windows as OLE, which stands for Objecr Linking and Embedding. A
simple cut and paste berween applications results in object embedding, The data,
which is known as an object in prog ing terms, is embedded in a new type of
document. Tt retains the formatting that was applied 1o it in the original applica-
tion, but its relanionship with the ariginal file is destroyed; that is, it is simply part
of the new file. Furthermore, the data may be of a type that the open application




» FAQs. Most software companies have Web sites with lists
of frequently asked questions (FAQs).

5 E-Mail Help. At the company’s Web site, you may find an
option that lets you describe a problem and submit a re-
quest for help. A support technician will investigate the
prablem, or an automated system will send you a list of
jpossible solutions.

» Knowledge Bases. A knowledge base is a sophisticated
database ¢ ining detailed inf ion about specific
topics. To use a knowledge base, you type a term or
phrase or describe a problem. After your text is matched
against a database, you are presented with a list of pos-
sible solutions.

»» Newsgroups. Large softy companies Sponsor news-
groups on the Internet. Using your newsreader, you can
access these newsgroups, post questions for other users

to answer, or participate in discussions about specific .. |
products and technical issues. =& Aprogram'’s help system is often the fast place users tum for help,

whien it should be the first place.
Before you use any remote online help resource, read all
the information the company provides about it. Look for
notices about fees, registration, and proof of product |
ownership.

cannot change. Therefore, if you want to edit embedded dara, simply double-click
the embedded object, and the original application that created the data is opened
to allow editing of the embedded data.

Object linking adds another layer o the relationship: The data thar is copied o
and from the Clipboard retains a link to the original document so that a change in
the original document also appears in the linked data, For example, suppose that
the spreadsheer and memo shown in Figure 6A.13 are generated quarterly. They al-
ways contain the same chart updated with the most recent numbers, With object
linking, when the numbers in the spreadsheet are changed, the chart in the report
will automatically reflect the new figures. Of course, object linking is not auto-
matic; you need to use special ds in your applications to create the link.

Managing Hardware

When programs run, they need to use the computer’s memory, monitor, disk dri-
ves, and other devices, such as a printer. The operating system is the intermediary
between programs and hardware. In a computer network, the operating system
also mediates between your computer and other devices on the network.
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 Mhen you click on a folder, © The folder's contents
the 0S interprets the action e A ShGN 60
as a command o list the frberbon
files in that folder.
©) The 05 sends an
intermy
Tha 05 intercepts the
wmg!.l k list of file names
drive
ommmm displays it on the
CPU pauses any
ther ng
and checks with the
Saah
o
-: | FIGURE 6A.14
How th arating sysh nrical s
e o ERRETOAGER Processing Interrupts
. The of g system responds to reg to use memory and other devices,

keeps track of which programs have access to which devices, and coordinares
everything the hardware does & that various activities do not nverlap causing the
c to become confused and stop working. The operating system uses
mmrupt requests (IRQs) to help the CPU coordinate processes. For example, Fig-
ure 6A.14 shows what happens if you tell the operating system to list the files in
a folder.

Working with Device Drivers

In addition to using interrupts, the operating system often provides programs for
working with special devices such as printers, These programs are called drivers
because they allow the operating system and other programs to activate and use—
that is, “drive"—the hardware device. Most new software you buy will work
with your printer, itor, and other equif without requiring you to install
any special drivers.

Enhancing an 0S with Utility Software

would want to do with a computer, such as managing files, loading programs,

@ __Nﬂ___.éJn]L]"_E Operating systems are designed to let you do most of t_hc tasks you normally

For more infoemation o ublity printing documents, and 50 on, But software developers are constanth- creating
Ile

new called utili that enhance or extend the operating system’s ca-

software, visit o
hittpe/ fererw. mhhe.com/
petemorton

pahulu:l:s, or that simply nff:r new features not provided by the operating system
itself. As an operating system is imf d and updared, the functionality of pop-
ular utilities is included with subsequent releases of the OS. There are thousands
of different urility programs, and you can find many on the Internet—some free
and some at a price ranging from very inexpensive to hundreds of dollars,

While it is difficult to give a definitive list of utility software categories, the
most common types that ordinary people use are disk and file management, In-
ternet security, and O8 customization tools, To complicate matters further, there
are many packaged utility suites that combine two or more utilities into one bun-
dle. The following sections describe a small selection of popular utilities,
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Backup Utilities
For safekeeping, a backup utility can help you copy

large groups of files from your hard disk to another
storage medium, such as tape or a CD-R disc. Many
newer operating systems feature built-in backup uril-
ities (see Figure 6A.15), but feature-rich backup soft-
ware is available from other sources. These utilities
not only help you transfer files to a backup medium,
they also help organize the files, update backups, and
restore backups to disk in case of dara loss.

o E':..-:-.‘:"' =)
e [T,
Antivirus Yot =
A virus is a parasitic program that can delete or =——— =
scramble files or replicate itself until the host disk is full, As you will learn in FIGURE 6A.156

“Computing Keynotes: Viruses,” computer viruses can be transmitted in numer-
ous ways, and users should be especially vigilant when downloading files over the
Internet or reusing old diskettes thatr may be infected. An antivirus utility can ex-
amine the contents of a disk or RAM for hidden viruses and files that may act as
hosts for virus code. Effective antivirus products not only detect and remove
viruses; they also help you recover dara thar has been lost because of a virus.

Firewall

Your ISP and most corporations employ specialized computers on their Internet
connections that are dedicated to examining and .

blocking traffic coming from and going to the Inter-
net. Such a computer is called a firewall, and manu-
facturers such as Cisco, 3COM, and others offer
these products at a very high price. These firewalls
also require highly trained people to manage them. If

The Windaws Backup utiy.

you work in a corporation where a firewall is pro-
tecting the corporate network, leave the firewall func-
tion to the experts. At home, however, you will want

to be sure to use cither a smaller, less-expensive hard-

ware firewall or install a software firewall utility on

any computer directly connected to the Internet. Win-

dows XP comes with a simple firewall that you can
optionally turn on through the Properties dialog of
each network connection. There are many third-party
firewall programs, such as Kerio Winroute Pro,
shown in Figurc 6A.16.

Intrusion Detection

While a firewall offers protection from predictable intrusion, intrusion detection
software reveals the types of attacks a firewall is thwarting, creating logs of the
arrempts and (depending on how you configure it) notifying you of certain types
of intrusion pts. In the competitive utility sofrware field, intrusion detection
is often added as a feature to firewall or bundled Internet security programs.

Screen Savers

Screen savers are popular utilities, although they serve linle purpose other than
to hide what would otherwise be displayed on the screen. A screen saver auto-
matically app when a keyboard or pointing device has not been used for a

FIGURE 6A.16

Kaelo Wirroute Pro is ore of many
Inexpensive personal frewall products
avadabla today,
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Norton Notebook

Changing Your PC’s Operating System ;1‘

The operating system market has expanded over the past
few years, freeing PC users to choose different operating
systems. Users no longer feel locked into the 05 provided by
the PC's manufacturer,

Any newer-model PC (if it has sufficient resources) can
run almost any currently available operating system. For ex-
ample, if you have a Pentium II-class or later computer
with 128 MB of RAM and a large hard disk, you do not nec-
essarily need to run Windows 9x, Instead, you can use Win-
dows NT or 2000, 05/2, Linux, and some versions of UNIX
(but not the Mac 05). You might even be able to run Win-
dows XP. If you have a Macintosh, you also may be able to
run some versions of UNIX ar Linux {but not Windows).

Consider Your Needs First

Consider your need for a new operating system, Do you need
a different 0S to use a specific application? Is the 05 used
in your workplace or school, or do you need to be 05-
compliant with a workgroup? Do you plan to develop or test
applications that run on a specific operating system? Or will
a different operating system allow better performance from
your computer? If you answer yes to any of these questions,
a new 05 may be a good idea.

Compatibility Is a Must

Before installing an 05, make sure that your hardware is
completely compatible with it. If you have any doubts,
check with the manufacturers of your computer and any de-
vices attached to it. Check with the operating system’s de-
veloper to see if a “hard « ibility list™ is availabl
This document may answer all your hardware-related ques-
tions and may be found on the developer's Web site. IF you
suspect a problem, wefgh the costs of replacing the hard-
ware against installing a new 05,

If your hardware is compatible, make sure you have ade-
quate resources for the new 0S. Having adequate resources
can be a problem for some operating systems, such as Win-
dows 2000 and XP, which consume a great deal of system
resources. Make sure your PC has enough power, memory,
and storage, not just for the 05, but also for your applica-
tions and data.

Next, make a list of all the applications you use or plan
to use, and make sure they will run under the new 05S. Be
sure to include your utilities, Internet tools, and others. You
may need to upgrade or replace some or all of your software
to accommodate the new 0S. Again, weigh this cost against
the need for a new 05,

specified period of time. Screen savers display a moving image on the screen and
were originally created ro prevent displayed images from “burning” into the mon-
itor. Today's monitors do not suffer from this problem, but screen savers remain
a popular utility because they can add personality to the user’s system. Figure
6A.17 shows a Windows screen saver that comes with the newer versions of Win-
dows. Screen savers are available from many sources, and you can even use your
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Taking the Big Step
Before you install anything, take these precautions:

» Back Up Your Hard Disk. If you plan to install the 05 on
your existing hard disk, make a complete backup before-
hand. If the installation goes wrong, you can restore the
disk to its previous state. Before you back up, test the
disk for errors (by using ScanDisk or a similar utility),
defragment the drive, and run a full virus scan.

Decide Whether to Reformat. You may want to reformat
the disk completely before installing a new 0S. Refor-
matting erases everything related to the previous oper-
ating system, and it may make installation easier. If you
do not know how to format a hard disk, look in your cur-
rent operating system’s help system and follow the di-
rections closely.

Call for Help If You Need It. If you have never installed
a new 05, you may not be prepared for all the pitfalls in-
volved. If the upgrade is essential, then it is worth doing
right, so get help from an experienced user or a com-
puter technician before you start. Most computer manu-
facturers have extensive customer service support, but

¥

Welcome to Windows Setup

Wity of rvabon de e et 3 arkaen?
wtalaion Jroe [Uogace Fecomrened =

[, Drooes s opioe 1 mbsestisly ey ade gour
%) casmers veson of Wirdous.

Upgrardeny consasres yons raiabed procyama, data
s, e g comptm pefrge

5 ) Dusn Setup, . romat ot v scoeen fo g
\) ik x4 by soceorcty o e oo s
e petun—
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2% Many operating systems, such as Windaws 2000 and XP, walk you
through the upgrade process. Thay can even tell you i your axisting
hardwarg and software are compatible with the new 05,

be prepared to wait some time before talking to a “real”
person, If your questions are answered, then it is worth
the wait.
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Summary :: ¥ An operating system is system software that acts as a master control program, con-
trolling the hardware and interacting with the user and application software.

¥ An operating system perf the fellowing functions:
»» Displays the on-screen elements with which you interact—the user interface,
» Loads programs into the computer's memory so that you can use them.
»  (oordinates how programs work with the computer’s hardware and other software.
»»  Manages the way information is stored on and retrieved from disks.
The four major types of operating systems are real-time operating systems, single-
user/single-tasking operating systems, single-user/multitasking operating systems,
and multi-user/multitasking operating systems.
Most modern operating systems feature a graphical user interface (GUI). You control
a GUI-based system by clicking graphical objects on the screen. In a typical GUI, all
objects and resources appear on a background called the desktop.
In a GUI, you access programs and other resources in rectangular frames called win-
dows. Applications running under the same operating system use many of the same
graphical elements, so you see a familiar interface no matter what program you are
using.
Some older operating systems use a command-line interface, which the user controls
by typing commands at a prompt.
3 The operating system ges all the other prog that run on the PC, and it pro-
vides services such as file g memary 0 and printing to those
programs.
Some operating systems enable programs to share information using a feature known
as the Clipboard. This lets you create data in one program and use it again in other
programs.
The Object Linking and Embedding feature in Windows extends its data-sharing ca-
pahilities, allowing you to embed data into a document while working in an appli-
cation that cannot, on its own, manipulate the data,
The 05 uses interrupt requests (IR(s) to maintain organized communication with the
CPU and other hardware.
Each hardware davice is controlled by another piece of software, called a driver, that
allows the 05 to activate and use the device.
A utility is @ program that extends or enhances the operating system’s capability. It
may add a new capability to the operating system.
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Key Terms ::

activate, 208

active window, 209

antivirus utility, 217

backup utility, 217

choose, 208

Clipboard, 213

command-line interface, 211
context menu, 209

Copy command, 214

Cut command, 214

desktop, 208

dialog box, 211

driver, 216

graphical user interface (GUI), 208
icon, 208

intrusion detection software, 217
menu, 210

menu bar, 209

Key Term Quiz ::

multitasking, 206

multi-user/multitasking operating
system, 207

Object Linking and Embedding
(OLE), 214

Paste command, 214

pointer, 208

prompt, 211

Quick Launch bar, 209

real-time application, 206

real-time operating system, 206

screen saver, 217

scroll bar, 209

shortcut, 208

shortcut menu, 209

single-user/multitasking operating
system, 206

=

single-user/single-tasking operating
system, 206
Start button, 209
Start menu, 209
system call, 211
task switching, 210
taskbar, 209
terminal client, 207
terminal server, 207
title bar, 209
toolbar, 209
user interface, 208
user session, 207
utility, 216
window, 209

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1. The small pictures on the desktop—called

Mo B WM

screen.

N

is the ability to perform two or more tasks at the same time.

. A program that lets you back up data files is an example of a(n)

8. The process of moving from one open window to another is called

w

10. InaGUI

. In Windows, when you right-click some objects on the screen, a special

—represent links to resources on the PC or network,

. You interact with a command-line interface by typing strings of characters at a(n) —— .
. A running program may take up the whole screen or it may appear in a rectangular frame, called a(n)

. In a graphical user interface, you use a mouse (or other pointing device) to move afn) —— — around the

AN} ———— supports an application that responds to certain input very, very quickly.

APpears.

let you view parts of a pragram or file that do net fit in the window.
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Multiple Choice ::

Circle the word or phrase that best completes each statement.

1.

10.

222

In a GUI, the window that is currently in use is called the window,

a. top b, active . biggest . framed
. A list of command choices in an operating system or application is called s — .

a. command line h. check box . drop-down list d. menu
. D0S and some versions of UNIX are examples of ______ interfaces.

a. old-fashioned b. GUI c. command-line d. parallel
. To remove data from one document and place it in another, you can usethe ______ and

commands.

a. Cut, Paste b. Copy, Paste ¢, File, Open d. Delete, Paste
. In many GUI-based programs, 2 . displays buttons that let you issue commands quickly.

a. command bar b. scroll bar €. menu bar d. toolbar

. From what you learned in this chapter, select the type of operating system you would expect to be used in a

computerized heart monitor.

a. multi-user/ b. real-time c. single-user, d. single-user,
multitasking multitasking single tasking
. Which of the following is mot a type of utility software?
a. customization tools b. disk and file management c. tabbed dialog box d. Intemet security
. The operating system is the int diary b T and .
a. user interface b. utilities <. ether d. hardware
. An operating system keeps track of which programs have access to which hardware devices and uses _____to

help the CPU coordinate processes,

a. interrupt requests (IRQs) b. disk drives ¢, multitasking d. user interface

What type of operating system allows multiple users to connect over the network to a special server and work with
their programs in separate sessions, and allows each user to run multiple programs?

a. single-user/ b. real time c. multi-user/ d, single-user/
multiple computers multitasking single-tasking
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Review Questions ::
In your own words, briefly answer the following questions,

. What are the four primary functions that an operating system performs?

. What device is used to work with graphical abjects in a GUI?

. When working with Windows, what happens when you right-click on most objects?
. What is the function of windows in a GUI?

. Why is task-switching a necessary feature of a multitasking operating system?

. What is a dialog box?

. Describe the Clipboard and its use.

. What is the difference between object linking and object embedding?

. Explain the value of running a screen saver,

. Explain what a driver does.
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Lesson Labs ::

Complete the following exercises as directed by your instructor.

1. Use your online help system to leam more about Windows. Click the star button, and then choose Help and Support
from the Start menu. Explore the Help window to learn more about the tools provided by the help system in your
particular version of the operating system, (The exact features vary from one version of Windows to another.) When
you are comfortable with the Help window, use any method you prefer to search for information on these topics:
operating system, GUI, command, dialog box, menw, and multitasking. When you are finished, close the Help window,

2. Practice using the D05 command prompt:

a. Click the start button.

b. If you use Windows 9x or 2000, point to Programs, then click the MS-DOS prompt on the Programs menu. If you
use Windows XP, choose All Programs | Accessories | Command Prompt. Either way, the command prompt appears
in a new window.

c. At the prompt, type DIR and press enter. Review the results. Then type the VER command, press enter, and review
the results. Close the window.
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survey of PC
and Network
Operating
Systems

OBJECTIVES ::
List all the current PC operating
systems.
List and differentiate the various
versions of Windows.
Describe the role of network
operating systams.

Identify threa current embedded
operating systems.

Overview: Operating Systems Yesterday and Today

The personal computer (PC) has come a long way in a relatively short
time, and much of the progress is due ro the continuing advancements
in operating systems, Over the past 30 years, the evolution in operating
systems has made PCs easier to use and understand, more flexible, and
maore reliable, Today, in addition to the opcranng systems that consume
hundreds of megabyres of disk space on
ized operating systems fit into tiny handheld portable dlsltal assistants
(PDAs) and even cellular relephones.

Compurer users have several choices when it comes to operating sys-
tems, although the choice is not always easy. The vast majority of new
PCs are sold with some version of Windows installed, but many users
(especially in business) are choosing to run UNIX or Linux. Apple Mac-
intash comp and the proprictary Mac OS have a small but impor-
tant share of the desktop OS marker.

is lesson is a survey of the primary operating systems used on per-
sonal computers and network servers today, describing the basic fea-
tures of cach.




PC Operating Systems

Microsoft's Windows operating system continues to thrive on PCs all over the
world and has the largest marker share of any compertor. At this writing, even

at Apple C admits that the Macintosh has just § percent of
the desktop OS marker share, bur Linux is making inroads on the desktof

ONLINE

For more information on PG
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The following sections provide a brief survey of the many operating systems
being used on desktop computers. Although some of these O8s—such as DOS
and Windows 95—may seem out of date, they are still widely used and deserve o
be included in this discussion.

DOs

Even though is has been around for decades, DOS (which stands for disk aperat-
ing system) is still in use today for a variety of reasons. DOS originally came into
widespread use in the 1980s, with the appearance of the IBM PC, which was the
first personal computer to catch on with consumers and businesses.

Two versions of DOS reigned as the desktop operating system of choice
throughout the 1980s. The first was PC DOS, which IBM released with its com-
puters. The ather was Microsoft’s version of DOS, known as MS-DOS (Microsoft
DOS), which was used on millions of “IBM-compartible™ PCs, or “clones.” (These
terms describe any PC that is based on the same architecture used by IBM’s per-
sonal computers.}

Despite its dominance in the PC market for more than a decade, DOS suffered
some weaknesses. For example, it supported only one user at a time, and could
run only onc program at a time. It had no built-in support for nerworking, and
users had to manually install drivers any time they added a new hardware com-
ponent to their PC. DOS was also limited in the amount of RAM and storage
space it could support. Finally, even today, DOS supports only 16-bit programs,
s0 it does not take full advantage of the power of modern 32-hit (and 64-bir)
processors. Finally, DOS used a command-line interface thar forced users to re-
member cryptic command names.

So, why is DOS sill in use? Two
reasons are its size and simplicity, It
does not require much memory or
storage space for the system, and it
does not require a powerful computer.
Therefore, it is sometimes used as an
embedded OS for devices that run
very simple, single-tasking applica-
tions. Another reason for its continued
use is that many businesses still have
custom applications either written as
a onc-of-a-kind application for their
business or written for their special
needs and marketed to similar busi-
nesses. A restaurant may still be using
the employee scheduling application
written for it 10 or 15 years ago (see Figure 6B.1), or a small picture framing busi-
ness may still use the same program to calculare the cost of the frames it builds

and sells.

Windows NT Workstation

Microsoft released Windaws NT, a 32-bir operating system for PCs, in 1993, Win-
dows NT (New Technology) was onginally designed as the successor to DOS, but
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FIGURE 6B.2

+ for Windows NT

11 4.0, the last varsion of

Windows to use “NT™in its name.

by the time it was ready for release, it had become too large to run on most of the
PCs used by consumers art the time. As a result, Microsoft repositioned Windows
NT to be a hlgh-md operating system fo fur powerful workstations and network
servers used in busi (After releasing Windows NT, Microsoft went back to the
drawing board to create a more consumer-oriented version of Windows to replace
DOS on home and office PCs. Windows 95, which is discussed later, was the
resulr.)

Because high-end networked computers fall into two primary categories, Mi-
crosoft separated Windows NT into two products: Windows NT Workstation
and the first Windows version for network servers, Windows NT Server. The
server product was optimized to run on dedicated network servers (see the dis-
cussion later in this chapter on NT Server).

Although Windows NT Workstation 4.0
looks almost identical to Windows 95 (sce
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Figure 6B.2}, its underlying operating system
is different; it's almost completely devoid
of MS-DOS code that had been present in
carlier versions of Windows. Windows NT
Workstation is typically used on stand-alone
PCs that may or may not be part of a net-
work. While Windows NT Workstation sup-

ST T

ports networking and can be used as a server
in peer-to-peer networks, it generally is not
used on network servers. At first, “power
users” made up a large part of the market
for Windows NT Workstation. As a result, it
can be found in such varied places as archi-

e .mumn-t it &

tectural firms, audio and video production
studios, and graphics studios. Windows NT
Workstation continues to be on desktops in
large izations, but it is being replaced

Wl—? 58 e by newer versions of Windows or by Linux.
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Windows 9x

The term Windows 9x is used when referring to any member of the closely related
threesome: Windows 95, Windows 98, and Windows Me. Although these ver-
sions of Windows are considered obsolete by many experts in the computer in-
dustry, they are still widely used, especially by consumers with older PCs. In fact,
many businesses still run Windows 9x on their desktop PCs.

In 1995, Mi fi d Windows 95, a I ing system that did
not require MS-DOS to be installed separat!ly before it was installed, unlike its
predecessors (Windows 3.0, 3.1, and 3.11—collectively known as Windows 3.x).
Windows 95 installs the necessary MS-DOS operating system components that it
needs and has additional programming code that takes advantage of the more ad-
vanced capabilities of newer CPUs and maintains a GUL Windows 3.x, by con-
trast, was an operating environment, which ran on top of DOS to provide a GUI
and additional capabilities.

In addition to some MS-DOS program code that allows it to run DOS :Ipplb
cations, Windows 95 contains 16-bit code that enables it to run programs origi-
nally designed for Windows 3.x (see Figure 6B.3). If a campany had already
invested in many such programs, it could continue to use its familiar programs
while migrating to the new op B System.

Windows 95 has several other attractions as well. First, for programs designed
with 32-bit processing, it can exchange information with printers, networks, and
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Windows 95 runs 32-tit applicatons, but
It can run akder 16-bit spplications
designed for Windows 3.x and DOS,

T p0s, unning
in a window

files in 32-bit picces instead of 16-bit pieces {as in Windows 3.x and DOS). For
moving information around in the computer, the effect was like doubling the
number of lanes on an expressway. Windows 95 has improved multitasking,
compared to previous versions of Windows, and it was the first version of Win-
dows to support the Plug and Play standard for connecting new hardware. With
integrated networking support and improvements to the GUI, such as the taskbar
and START button, Windows 95 remains popular with individual users, in spite of
newer versions with even more improvements,

Many experts considered Windows 98 (so-named for the year it was intro-
duced—1998) to be an update to Windows 95 rather than a major Windows op-
erating system upgrade. In other words, the differences from Windows 95 to
Windows 98 are not as significant as the differences from Windows 3.x to Win-
dows 95. However, one key change in Windows 98 is the inclusion of the Internet
Explorer Web browser with a new feature, the Active Desktop, thar lets users
browse the Internet and local computer in a similar manner (see Figure 6B.4). Ac-
tive Desktop enables users to integrare Internet resources such as stock rickers and
news information services directly on the Windows &
desktop.

In 2000, Microsoft released Windows Me (Millen-
nium Edition), the last member of the Windows 9x
family of consumer-grade operating systems. Win-
dows Me offers several notable enhancements over
its predecessors, such as improved multimedia capa-
bilities, built-in support for digital video editing, and
enhanced Internet features. Bur like Windows 95 and
98, Windows Me still contains a lot of 16-bir code
that supports old DOS and Windows 3.x applica-
tions. As a result, Windows Me was not much more
stable or robust than Windows 25 or 98, and it was
subject to frequent crashes.
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FIGURE 6B.4

The Windows 88 Active Deskiop lets the
oparating system function like a Web
biroowser.
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Windows 2000 Professional

Released in 2000, Windows 2000 combines the user-
friendly interface and features of Windows 98 with
the file system, nctworking, power, and stability of
Windows NT and some new and improved features.,
This combination of features makes Windows 2000
both powerful and easy to use,

Microsoft developed four versions of Windows
2000: Windows 2000 Professional for the desktop
and three versions especially for network servers, dis-
cussed larer in this chapter (see Figure 6B.5).

Like its predecessor, Windows NT Workstation,
Windows 2000 Professional is designed primarily for
PCs in offices and small businesses. (Note that Mi-
crosoft did not release a version of Windows 2000
specifically for home or casual users.) It includes sup-
port for symmetric multiprocessing (SMP) with up to

SETED S IWO Processors.
FIGURE 6B.5 .
Windows XP
The Windows 2000 desklon i the same Windaws X1, released in October 2001, is the latest in the Windows suite of PC
Inatl four versions of Windows 2000, operating system families. The deskrop has a more three-dimensional look, with
inchacing Windows 2000 Prolessional rounded corners and more shading. It also offers some brighter color chaices (see
and tha three server virsions. Figure 6B.6). Windows XP is available in several different products: Windaows XI*
Professional, Windows XP Home, Windows XP Media Center Edition, and Win-
dows XP Embedded. Microsoft also created 64-bit Windows XP for use with
AMD’s Opteron and Athlon 64 CPU:. W':rh \dem XP, Microsoft consalidated
its grade and ¥ into one envi
ment. For home users, this means added iet.'urn'y and an operaring system thar is
far less likely to stall or crash than Windows 9x. Here are some of the features
that have been upgraded in Windows XP:
» Digital Media Support. Through the use of Windows Media Player 9, users
of XP can mlu: ud\rl.ntasc of d.lgnal broadcast support, as well as video and
audio l'
FIGURE 68.6 » Advanced N ing and C. ications. Windows XP rakes ad

3 - ol um\ersal Flug and Pla'_v support, which enables the PC ro find and use

Tha Wirdaws X7 deskiop, shown har in d via a k, without forcing the user to configure the

its colarful detault mode, system or install drivers. It also makes use of In-

; ternet Connection Sharing, which allows users to
connect multiple computers to the Internet via a
single connection.

» Ad i Mobile Cy
of fi like A you
can connect an XP-based laptop to a desktop PC
without needing to know different types of net-
work settings. XP's IrComm maodem support lets
you use a cellular telephone to connect to the
Internet.

puting. Through the use
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The Macintosh Operating System

The fact that the Macintosh operating system (or
Mac 0§} works only on Macintosh computers has

long been considered one of the operating system’s !ntrodu:Tng ITunes 4.5 m_:m

biggest drawbacks. Although it has a small marker
share, the Mac remains the first choice of many pub-
lishers, multimedia developers, graphic artists, and
schools, The current version is called Mac OS System
X (ten), which has had four major releases. The latest
release is Mac OS X Panther, also called version 10.3.
It has the same desktop, with upgrades to the OS and
various components, such as the Finder, Mail, and
Address Book. Figure 6B.7 shows the Mac O5 X Pan-
ther desktop, customized by a user.

UNIX for the Desktop

It is difficult to pin UNIX down to one class of computer, because it runs on such
a wide range, including supercomputers, notebook PCs, and everything in be-
tween, Although UNIX does not have an important place in the market for desk-
tap operating systems, thanks to its power and its appeal to engincers and other
users of CAD and CAM software, UNIX has been popular for high-powered
workstations.

UNIX is not for the faint of heart because of its command-line meerface, cryp-
tic instructions, and the fact that it requires many commands to do even simple
tasks. However, those who have worked with UNIX have found the power and
stability of this O5 worth the effort to learn the commands.

Linux for the Desktop

Even though Linux is considered a “freeware™ operating system, industry experts
have been impressed by its power, capabilities, and rich fearure set. Linux is a full
32-bit, multitasking operating system that supports multiple users and multiple
processors. Linux can run on nearly any computer and can support alm(:s: am
type of appllc:mon Linux uses a command-line interface, but wind
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Tha Mac 05 System X deskdop.
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GUI environments, called shells, are available.

The biggest nontechnical difference berween UNIX and Linux is price. Anyone
can get a free copy of Linux on the Internet, and disk-based coples are often in-
serted in popular computer books and Ci tal versions of Linux,
which are inexpensive when compared to the cost of other powerful operating
systems, are also available from a variery of vendors who provide the Linux code
for free and charge for the extras, such as wtilities, GUI shells, and documenta-
tion. Ar this writing, the most popular Linux vendors are Red Har and Novell,
and both offer special Linux bundles for desktop compurters as well as for servers.

For all these reasons, Linux has become a popular O in certain circles, Stu-
dents and reachers have flocked ro Linux nor just for its technical advances bur to
participate in the glnhal communiry that has built up around the npef:mng sys-
tem. This community invites Linux users and devel o
nons and enhancements, and it freely shares information abour Linux and
Linux- rclat:d issues. Although lmux is r}'p:c:llly considered 1o be a server plat-
form, an ing number of panics arc writing new desktop ap-
plications or modifying cxisting ones for Llnux,

tp: com/
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Controlling Computers with the Mind

The idea that humans could control computers with little
more than their thoughts is the stuff of science fiction, Or
is it?

Now a team of doctors, scientists, and programmers have
dﬁ:loped a device that does exactly that. For the first
time, a severely paralyzed—or “locked-in"—patient has the
ability to control a computer directly with his or her
thoughts,

The device, called the Brain Communicator, was created
by Neural Signals, Inc., and allows a locked-in user (who is
alert and intelligent but unable to move or speak due to
stroke, disease, or injury) to control his or her personal
computer without the need for a manual keyboard, voice
recognition system, or other standard means of control. No
voluntary movement is necessary.

Neural interface devices (NIDs) such as the Brain Com-
municator allow users to take advantage of small electrical
signals generated spontaneously in the body. These signals
can be obtained either directly or indirectly. Direct methods

of collecting the signals involve surgical implantation in the
user's body; indirect methods can utilize the user's muscle
movements, eye movements, or EEG brain waves.

In the case of the Brain Communicater, a tiny, hollow
qglass cone filled with wires and chemicals approximately the
size of the tip of a ballpoint pen is implanted onto the pa-
tient’s brain. This electrode” its the
brain’s electrical signals to a reoeiver that descrambles the
signals and then t them into c g digital
outputs, so computer software can recognize them, Tlvis soft-
ware, in turn, allows the user to control a cursor and special
electronic devices that are attached to the computer,

With NIDs, simply by imagining movement, locked-in pa-
tients can use a word processor or speech synthesizer, surf
the Internet, or access environmental controls such as
lights, music, and TV, Medicine and computer technology
combine to open the horizons of their locked-in world,

The idea for Neural Signals grew out of a research project
of neural researcher and founder Dr. Phillip Kennedy. Today,

Figure 6B.8 shows the version of Linux released
by Red Hat, with the KDE Deskrop environment.

Red Hat has grown into one of the most popular
Linux releases, complete with its own community
of followers, as well as their own Linux certifica-
tion program, known as the Red Hat Cervified En-
gineer (RHCE) program,

Network Operating Systems

A network operating system (NOS) is an OS thar
is designed to run on a network server dedicared to
providing various services to other compurers on
the network. The “other™ computers are called

=
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client comp and each ¢ that connects
to a network server must be running client soft-
ware designed to request a specific service. If you

FIGURE 6B.8
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are connecting to a server to store and retrieve
files, your compurter must have the clienr software thar allows ir ro connect to thar
server for that purpose. Further, the specific client software needed varies based
on the NOS running on the server,

All of today's desktop operating systems |nciud: support for some h:mc ser-
vices, such as file and print sharing, over a - But des} P sys-
tems are best reserved for the humdrum work of the average business or home
user. They really don’t work that well as servers. If you work in a small office and
want to share a printer connected to your desktop computer with your cowork-
ers, you can do this, whether you are running Windows, Linux, or Mac 05 X, in




the company develops its neural interfacing technology as a
collaborative project with researchers at Georgia Tech,
Emory University, and Georgia State University, Or. Kennedy
plans to use his brain-to-computer (BCI) technologies to
help the over 125,000 quadriplegics in the United States as
well as the 30,000 ALS patients immobilized on respirators,
In addition, Neural Signals hopes to move into movement
restoration and other markets for the technology.

Even as the future looks bright, the field of neural inter-
facing technalogy is still in its infancy and the practical
applications of the bechnology have yet to be realized. Per-
haps, day soon, [ will come bundled
with biological slgnal sensors and thought recognition soft-
ware just as commonly as the word processing and educa-
tional programs of today.

A
which case your computer is providing
anetwork scrvice, SELF-CHECK ::
Nerwork operating systems are opti-
mized to provide network services— Circle the correct answer for each question,
with support for multiple processors 1. Which operati tam first appeared with the [BM PC?
and support for redundancy—both lo- .W nm ) )
cally in the form of data redundancy on a. Windows b. DOS €. Linu¢
drives and specialized network redun- 2. The START hutton appeared in this version of Windows.
dancy, such as IschemFs in which one a. Windows 95 b, Windows 98 ¢ Windows Me
network server is a “mirror” of another ] )
server and is available immediarely if 3. The biggest nontechnical difference between UMD and Linuxis
the first server fails. I'here are many a, sim b, price C. power
other di he-h A"
that enable a NOS to provide reliable |
service, 3
: ONLINE @
Windows NT Server :
While it shares the same core as Windows NT Workstation, Windows NT Server r:"_ o el !:'“ nencek |
has additional c:lpahu].ms Microsoft fine-tuned Windows NT Server so it wnu[d [D"”"‘rg Systems, visl
function as an operating system for servers. It has secunity features for grouping TR com/
and authenticating users and controlling their access to network rcsourc:x. It sup- peternarton,

ports the use of many hard disks, working rogether to store huge amounts of
dara. It also can be configured to provide redundancy of data, writing the same
data to multiple disks, so it is preserved in case one disk fails. All these features
make it possible for Windows NT Server to ensure disk and data security even in
the event of a catastrophic failure of a hard disk.
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Windows 2000 Server

Introduced in 2000, Microsoft Windows 2000 Server
is available as three products, all of which support
managing very large stores of data abour the users of
the neework and the computer resources of the net-
work. A generic term for such a specialized darabase
is enterprise directory (not to be confused with the
term directory sometimes used when ralking abour
disk folders). One of the many things Windows 2000
Server can do thar Windows 2000 Professional can-
not is to manage a directory with a specialized service
called Active Direcrory, All three server products
have the same user interface as Windows 2000 Pro-
fessional, as shown in Figure 6B.9.

3 Server Standard Edition. This version is fine-

[t 20 s tuned for use as a network server for the average
<: | FIGURE 6B.9 business, with SMP support for up to two
Processors.
Tha Windows 2000 Sarver G is »  Advanced Server. This is a more powerful version of the server edition. It in-
identizal th that of tho Professional cludes support for SMP with up to four processors, enhanced halancing of
version network and component loads, and support for more RAM. Another impor-

tant feature is print server clustering, With clustering, Windows 2000 can
group print servers to provide alternate printers if one print server fails.
»» Data Center Server. This version is the most powerful of the server editions,
| optimized for use as a large-scale application server, such as a database
server. It includes the Advanced Server features, plus support for SMP with
up to 32 processors. This product is not sold separarely, but is sold through

p bundled with the very expensive, powerful servers.

Windows Server 2003

Microsoft extended its Windows Server system line with Windows Server 2003,
intreduced in April 2003 as two products:
| » Windows Server 2003 Standard Edition. This version is fine-tuned for use as
a network server for the average business, with SMP support for up ro two
PrOCEssors,
++ Data Center Server. This version is the most powerful of the server editions,
optimized for use as a large-scale application server, such as a database
server, It includes the Advanced Server features, plus support for SMP with
up to 32 processors.
- Windows Server 2003 has a Windows XP-style interface that hides a very
| beefed up server 05 thar Microsoft hopes will compete with UNTX, which domi-
nates the very high-end enterprise nerwork servers. This server OS5 was designed to
support a set of technologies Microsoft dubbed the NET Framework, In a nut-
shell, this means it is designed to support Web-based applications, large databases,
e-commerce servers. and distribured applicanons, which are applications wath parrs
that run on different computers, distributing the work and data across the net-
work. The network, in this case, can be the Internet or a corporate intranet, or an
extranet, (Intraners and extranets are discussed in Chaprers 7, 8, and 9,)

Hovell NetWare

NerWare (developed by Novell, Inc.) was one of the earliest and most popular
nerwork operatng systems in terms of number of installations through the 1980s
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and into the 1990s. Although its market share has declined in recent years, Nov-
ell still has a strong following and continues to bring out new nerwork products.
NerWare server is now just one server operating system offered by Novell. Novell
offers two Linux Server products, SuSE Enterprise and SuSE Standard, in addition
to the Novell NetWare server producr. The benefut of the NetWare server product
is the long-term reliability of the product and the loyal network administrators of
its installed base of servers that have been running earlier versions of NetWare
servers for many years. The SuSE Linux products offer both a basic, department /
small business NOS in SuSE Standard, and in SuSE Enterprise, a powerful oper-
ating system thar can run on a broad range of computers, up 1o mainframes. The
NetWare and SuSE Enterprise products support distributed applications,

UNIX for Servers

Because of its ability to work with so many kinds of hardware and its reliability
{ir rarely crashes), UNIX remains a very frequently chosen operating system for
Internet host computers,

In the business world, UNIX remains a popular network operating system, es-
pecially among organizations thar manage large databases shared by hundreds or
thousands of users. Many rvpes of specialized database-specific software programs
have been developed for the UNIX platform and are deeply entrenched in indus-
tries such as insurance, medicine, banking, and manufacruring. The various ver-
sions of UNTX have collectively “owned” the market for very large, mission-critical
servers in the largest of enterprises. UNIX is also widely used on Web servers, es-
pecially those that support online transactions and make heavy use of databases, In
addition, UNTX has long been the OS of choice for the most critical servers of the
Internet, such as those that maintain the lists of Internet domain names.

Linux for Servers

Linux has garnered a large share of the small business and home market as a
server 05 for providing Internet and networking services. An open operating sys-
tem, it is a cost-effective alternative to other operating systems for sharing files,
applications, printers, modems, and Internet services, There is a large number of
Linux servers hosting Web sites and performing other roles on the Internet.

In the last few years, more and more vendors have brought out products bun-
dled with Linux targeting large (enterprise) organizations; among them are Red
Hat and Novell. Novell’s venture into Linux products is expected to help bring
about the eventual dominance of Linux on a wide range of servers, competing
with both Microsoft and UNIX NOSs,

Embedded Operating Systems

An embedded operating system is one that is built into the circvitry of an clec-
tronic device, unlike a PC's operating system, which resides on a magnetic disk.
Embedded operating systems are now found in a wide variety of devices, includ-
ing appliances, automobiles, bar-code scanners, cell phones, medical equipment,
and personal digiral assistants, The most popular embedded operating systems for
consumer products, such as PDAs, include the following:

» Wind XP Embedded. One of two embedded OSs currently available
from Microsoft, Windows XP Embedded is based on the Windows XI'
Professional OS, bur ir is not an off-the-shelf operaring system so much as
it is a da-it-yourself kit for device manufacturers who wish o pick and
choose the parts of the Windows XP Professional OS their prod need

hittp:/fwwrw.mhhe.com/
petarnarton
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Help Desk and Technical Support Specialists

Mark Barry knows that when he picks up a phone line in his
office, there's a good chance that the caller will be edgy,
and possibly even on the verge of tears, over the fact that
his or her hardware or software may never work properly
again. Part-counselor, part-computer technician, Barry asks
questions about the problem itself, positions himself in
front of the same application or piece of hardware in his
own office, then helps the caller find a workable solution.

“It's always great to be able to help someone take care of
a technology problem,” says Barry, president and owner of
Configured PC in Whitinsville, Massachusetts, “There's a lot of
persenal satisfaction in befriending someone, and making
their day.” A graduate of Clark University's Computer Career
Institute, Barry holds a CompTIA A+ certification. Prior to
starting his own firm, which specializes in technical sales
and support, he was a technical trainer for ComplSA.

With the assistance of one technical support professional
and an office manager, Barry has made a career out of help-
ing people work through their technology problems. He fills
a gap in the industry where vendor technology support per-
sonnel often leave off; being able to communicate well with

customers and walk them through diagnostic and repair
steps via telephone. When he’s not on the phone, Barry
helps walk-in customers, makes house calls, and consults
with clients in need of customized technology solutions.
Barry predicts a healthy demand for IT types who can
ate wi be they internal customers
(those calling to an internal help desk) or outside cus-
tomers (such as the ones he works with)—and walk them
through technical problems with their hardware and soft-
ware. Both help desk workers and technical support special-
ists share the same goal of helping others use their
computers, but generally work in different environments:

» Help desk professionals are usually employed by a com-
pany to help its other employees with the computer sys-
tems they use at work. Suppose, for example, that you
work for a large retailer and use its specialized order
management or customer relationship management
{CRM) software. If you need help using the program, you
can call the company's internal help desk to ask for
assistance.

»» Windows CE .NET. The second Windows embedded product is Windows
CE.NET. Also provided as a kit to manufacturers, it is not based on the
Windows desktop products but is the latest version of Windows CE, which

was designed espeaially for
though a small OS, it supports wircless c

l-time O8. Al-
Itimedia, and

{ded devices a

Web browsing. It also allows for the use of smaller versions of Microsoft
Word, Excel, and Outlook. Microsoft is positioning a version of Windows
CE for the automotive market, calling it Windows Automotive.

3 Palm OS. Palm O5 is the standard operating system for Palm-brand PDAs
as well as other proprictary handheld devices (see Figure 6B.10). For several
years the Palm OS was the more popular option for handheld devices and
there were many manufacturers offering PDAs with the Palm OS. More

FIGURE 6B.10
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recently, only Palm and Sony continue to

make PDAs that run the Palm OS, bur they
have a significant market share and, as a result,
uscrs have a large degree of choice in terms of
software that can be used with this embedded
system. The Palm OS continues to be used in
other systems, such as cell phones and other
small devices.



» Technical support specialists are usually employed by a
company to help its customers use the products they
have perchased from the company. If you have ever had
trouble with a computer program and called the manu-
facturer for help, then you probably spoke with a techni-
cal support specialist.

According to the Bureau of Labor Statistics, computer
support specialists are projected to be among the fastest-
growing occupations over the 2000-2010 period, with job
prospects being optimal for college graduates wha are up to
date with the latest skills and technologies; certifications
and practical experience are essential for persons without
degrees. Median annual 2amings of computer support spe-
cialists were $36,460 in 2000, with the middle 50 percent
eaming between $27,680 and $48,440,

¥

Pocket PC OS. Pocker P'C OS is a specific type of operating systemn that
Microsoft developed to use in direct competition with the Palm O5 on PDAs.
These devices are targeted at the business and corporate marker rather than
consumers. The latest version gives users the ability wo securely access data
from a business network via a handheld device, and it gives system adminis-
teators the ability ro manage and contrel a PC or server via a wireless net-
wuork connection.

Symbian. Symbian is an OS found in “smart™ cell phones from Nokia and
Sony Ericsson thart feature oprions such as touch screens, games, multimedia
functions, and Interner connectivaty. In addition to the conventional cell
phone functions, you can play games and view Web pages (in color) with a
full browser over a high-speed maobile nerwork.

)
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Summary

Chapter 6

£

1

Among the strengths of D05 are its small size, reliability, stability, simple command-
line interface, and minimal system requirements,

Windows NT was originally meant as a replacement for DOS. Microsoft issued two ver-
sions of the operating system: Windows NT Workstation and Windows NT Server,
Windows 95 was Microsoft's first true GUI-based, 32-bit operating system for PCs. It
supported multitasking and could run older programs that were written for DOS and
Windows 2.e.

Windows 2000 includes the interface and features of Windows 88, with the file sys-
tem, networking, power, and stability of Windows NT. Microsoft released several var-
sions of Windows 2000, each targeting a specific user or computing environment.
Windows XP was released in 2001, and it marked the end of Microsoft's consumer-
grade operating systems. This means that all computer users, including casual and
home users, can have an operating system with enhanced security, networking sup-
port, and stability.

The fact that the Mac 05 works only on Macintosh computer hardware has long been
considered one of the operating system’s biggest drawbacks, but Mac remains the
first choice of many publishers, multimedia developers, graphic artists, and schools.
UNIX runs on a wide range of c including superc book PCs,
and everything in between, but it does not have an important place in the market
for desktop operating systems.

Linux is a separate 05 from UKIX, but it shows the UNIX influence and characteris-
tics, Linux 05 code is free, but it is also available through companies such as Novell
and Red Hat, who bundle the 05 code with utilities and documentation, charging for
everything but the 05 itself,

Network operating systems are optimized to provide network services—with support
for multiple processors and support for redundancy. This redundancy support occurs
both locally in the form of data redundancy on drives and specialized network re-
dundancy such as schemes in which one network server is a "mirror” of another
server and 15 available immediately if the first server fails.

Fopular Network 055 include Microsoft server products, UNIX, Novell NetWare, and
Linux.

Embedded operating systems, such as the Palm 05, Symbian 05, and the Microsoft
products—Windows XP Embedded, Windows CE .NET, and Pocket PC 05—are minia-
turized 055 designed to run on small computing devices, such as handheld
computers.




Key Terms ::

distributed application, 232 Pocket PC 05, 235 Windows Me, 227
DOS, 225 shell, 229 Windows NT Server, 231
embedded operating system, 233 Symbian, 235 Windows NT, 225
enterprise directory, 232 UNIX, 229 Windows NT Workstation 4.0, 226
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network operating system (NOS), 230 Windows 2000, 228 Windows XP Professional, 228
Palm 0S, 234 Windows CE .MET, 234

Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank,

1. was originally designed as the successor to D05,

2. Theterm s used when referring to Windows 95, Windaws 98, and Windows Me.

3. Microsoft introduced the Active Desktop feature withthe ____ operating system,

4, s the latest in the Windows suite of desktop operating system families.

5. The —_______ operating system runs only on Macintosh computers.

6. The —________ operating system runs on a wide range of computers, including supercomputers, notebook PCs, and
everything in between.

7. is considered to be a “f " operating system.

B. A(n) —— is an 05 that is designed to run on a network server dedicated to providing various services to

other computers on the netwark,

9. A(n) —_____is a specialized database that contains data about the users of a network and the computer
resources of the network,

10. A(n) —_ application is a program with parts that run on different computers, distributing the work and
data across the network.
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Multiple Choice

Circle the word or phrase that best completes each statement,

238

1.

The acronym DOS stands for
a. distributed operating b. driver operating system . disk operating system d. diskless operating

system system
. Windows NT was released asa —______-bit operating system in 1993,
a8 b. 16 o, 32 d. 64
. One reason for the popularity of Windaws 95 was its ability to run applications that were developed for this
operating system,
a. DOS . UNIX . Linux o, Mac 05
. Windows 95 was the first version of Windows to support the _ standard for connecting new hardware,
8. GUL . Plug and Play c. Enterprise Directory d. 08
. Which feature of Windows 98 enables users to integrate Internet resources directly on the Windows desktop?
a. Plug and Play b, Internet Explorer ©. START button d. Active Desktop
. Which version of Windows 2000 was intended for use on desktop computers?
a. Professional b. Server c. Enterprise Edition d. Data Center Server
. Microsoft has created a 64-bit version of this operating system, for use with AMD's Opteron and Athlon 64 CPUs.
a. MS-UNIX b, Linux c. Windows XP d. DOS
. The current version of the Macintosh operating system is called — .
a. Max 05 System I b. Mac 05 System X c. Mac 05 System ¥ d. Mac 05 System N
. How many processors are supported by the Data Center Server edition of Windows Server 20037
a8 b. 16 <. 32 d. 64

. Which network operating system has long been the 05 of cheice for the most critical servers of the Internet, such

as those that maintain the lists of Internat domain names?
a. Dos b, UNIX c. Windows NT Professional  d. Mac 05

Chapter &



Review Questions ::

In your own words, briefly answer the following questions.

© O N ;N s W N -

ke
(=]

. Name two versions of DOS that were popular during the 1980s,

. What is a “clone™?

. Explain why DOS is still in use.

. Why didn't Windows NT replace D03, as originally planned?

. How is Windows NT Workstation different from Windows 95?7

. What was the primary use for Windows 2000 Professional?

. UNIX may be described as being difficult to use. Why?

. What purpose would a "shell” serve in Linux?

. Windows Server 2003 supports the NET Framework. What does this mean?
. What is the Palm 057

Lesson Labs

Complete the following exercise as directed by your instructor,

1. L

se your operating system’s search tools to find files on your computer’s hard disk. Note that the following steps

apply if you are using Windows XP. If you use a different version of Windows or a different operating system than
Windows, ask your instructor for directions,

a.
b.
c.

Click Start | Search. The Search Results window opens.
Click All files and folders.

Click in the All or part of the file name text box, and type *.txt. This tells windows to search for all files with the
filename extension txt.

. From the Look in drop-down list, select your computer's hard disk (typically C:).

. Click Search. Windows conducts the search and displays the results in the right-hand pane of the Search Results
window.

Repeat the search, specifying *.html, *.doc, and *.gif as your search criteria. When you are finished, close the
Search Results window.
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Chapter Labs

Complete the following exercises using a computer in your classroom, lab, or
home.

1. Create a file system. Suppose that you work for a soft drink company. Your

manager has asked you to create a business proposal for a new product—a
fun, caffeine-free soda for kids under the age of cight. The proposal will be
about 50 pages in length and will include several supporting documents, such
as reports, memos, budgets, customer lists, research on the product’s safety,
focus group results, taste tests, and so on. These different documents wall be
created in several forms, including word processing documents, spreadsheet
files, databases, presentations, and so on.
Your first task is to create a file system on your computer’s hard disk where
you can store and manage all these files. Using a piece of paper, design a set of
folders (and subfolders, if needed) 1o store all the files in a logical manner. Be
prepared to share your file system with the class and to discuss the logic be-
hind your file system.

2. Ger the latest on Windows XP. If you do not have Windows XP yer, chances
are good that vou will be using it in the future. Get a jump on the OS by find-
ing the latest information about it on the Web.

Visit the following Web sites for more information:
Microsoft Corporation. Visit Microsoft’s main Windows XP page at
hrepadfwww.mi fr. fwind Idef;

PC Magazine. For a series of articles and reviews about Windows XP, visit
hrtpeifwww. pemag.com/winxp.

Ir.asp

3. Learn more about Linux. If you are curious about Linux, or want to install

Linux on your system, vou can find everything you need on the Interner. Visit
the following Web sites for more information on Linux and learn where you
can get a free copy. (Nate: Do ot download any files from the Inteenet with-
out your instructor’s permission. )
Linux Online. Hosted by Linux.Org, this site provides a comprehensive ar-
ray of resources. Visit herp2ffwww linux.org.
The Linux Gazette. An online newsletter for Linux users of all levels can
be found at hopaifwww. linuxgazette.com/,
Linux Planet. For articles, reviews, technical informartion, and links to
Linux resources, visit hreps/fwww.linuxplanet.com/.



Discussion Questions

As directed by your instructor, discuss the following questions in class or in

groups.

1. Discuss the benefits of using the object linking and embedding (OLE) capabil-
ities of newer operating systems. Can you think of a task where OLE would
be helpful? What types of documents can someone create using OLE? Give
examples.

2. What does multitasking mean to the average computer user?

Research and Report

Using your own choice of resources {such as the Internet, books, magazines, and

newspaper articles), research and write a short paper discussing one of the fol-

lowing topics:

3 The benefits of using a command-line interface rather than a graphical user
interface,

3 The story behind the creation of the Linux operating system.

¥ A cost comparison of currently available desktop operating systems.

When you are finished, proofread and print your paper, and give it to your
instructor.

|
v
v

Many people believe that operating systems have more
features and capabilities than they really need. With
this thought in mind, discuss the following questions
in class:

1. The Windows Update feature has been part of the
Windows operating system since the release of Win-
dows 98. This tool enables the operating system to
notify the user when updated features are available
for downloading on the Internet. Some observers
think that future operating systems will be able to
update themselves automatically without First noti-

fying the user. How do you feel about this possibil-
ity? What dangers could it pose to users?

. Many observers believe that by including so many

features (such as disk defragmenters, file manage-
ment tools, and Internet applications) in its oper-
ating systems, Microsoft has taken market share
away from other companies that might develop and
sell such tools to Windows users. Do you agree with
this criticism, or do you feel that an operating sys-
tem should include such “extras”?
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Networks

CHAPTER CONTENTS :

This chapter contains the following lessons:

Lesson TAz
Networking Basics

The Uses of a Network

Common Types of Networks
Hyhbrid Networks

Haw Networks Are Structured
Network Topologies and Protocols

Lesson T8:
Data Communications

Data Communications with Standard
Telephone Lines and Modems

Using Digital Data Connections
Wireless Networks




Overview: Sharing Data Anywhere, Anytime

When PCs first app 1 in busi g were de- e
ﬂsntd for a single user. There were few obvious admnmges 10 Cconnect-
ing PCs, and the mchm:ull:uga-I was not adequate for doing so. As

vt pittins spread thioligh ' lopers began uchnng com- N etwo rkl n g

plex sofry designed for multiple users. Many org: qulcki.)'
learned the i uupoa:nn:e of ing I'Cs. Data i th *
electronic transfer of i ion | became a major Bas iCS

technology has become the most explosive area of growth in the entire
computer industry. The demand for larger and faster high-capacity net-
works has increased as businesses have realized the value of nerworking
their computer systems.

| Networks come in many varieties. When most people think of a net-
work, they imagine several computers in a single location sharing doc-
uments and devices such as printers. But a network can include all the
computers and devices in a department, a building, or multiple build-
ings spread over a wide gl:ognphw area, such as a aity or even a coun-
try. By interconnecting many individ ks into a ive single

focus of the compurer industry. During the past decade, networking

they were across the hall from one another. The informarion they share
can be much more than text documents. Many networks carry voice,
audio, and video traffic, enabling videoconferencing and types of col-
laboration that were not possible just a few years ago. The Internet is an
example of one such network and is possibly the single largest network
in existence today.

|
i network, people around the world can share information as though

OBJECTIVES ::
Identify at least three benefits of
using a network,
Differentiate between LANs and
VAN,
Identify at least three common
network topologies.
Name two common network
media,
Identify network hardware and
linking devices.

rheberrechilich geschiitzies Matrial
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The Uses of a Network

A nerwork is a set of rechnologies—including hardware, softy and media—
thar can be used to connect comy F bling them to icate
exchange information, and share resources in real rime (see Figure 7A.1).

You should think of a network as a group of technologies. Nearly all net-
works require hardware, sofrware, and media—such as wires—to connect
compurer systems together.

Networks allow many users to access shared data and programs almost in-
stantly. When data and programs are stored on a nerwork and are shared, in-
dividual users can substantially reduce the need for programs on their own
computers. Networks open up new ways to comuinunicate, such as e-mail and
instant messaging. By allowing users to share expensive hardware resources
such as printers, nerworks reduce the cost of running an organizarion.

Simultaneous Access

There are moments in any business when several workers may need to use the same
data at the same time. A good example is a company’s quarterly sales report, which
needs to be viewed and updared by several managers. Withour a nerwork thar al-
lows workers to share files, workers must keep separate copies of data stored on
different disks by cach worker who accesses the data. When the data is modified on
one computer, dara on the other computers becomes ourdated. It becomes difficulr
to determine which copy of the data is the most current.

Companies can solve this problem by storing commonly used data ac a central
location, wsually on a nerwork server {also called a server). A nerwork server is a
central computer with a large storage device and other resources thar all users can
share. You learned about the kinds of computers that can function as network
servers in Chaprer 1.

If the server stores data files for users to access, it is commonly called a file
server, The business can store a single copy of a data file on the server that em-
ployees can access whenever they want (see Figure 7A.2). Then, if one user makes
a change to the file, other users will see the change when they use the file, and no
one needs to figure out who has the latest copy of the data. Advanced software is
needed 1o allow simultaneous access o the same file.

In addition to using many of the same data files, most office workers also use
the same programs. In an environment where PCs are not networked, a separate
copy of each program must be installed on every compurer. This setup can be

The hard disk in this server
is a shared storage device, which
the network's users can access.



costly for two reasons, First, software can be expensive, especially when you must
buy many dozens or hundreds of copies. Second, installing and configuring a pro-
gram on many d:fferent computers can take a lot of ume and labor, and main-
taining many sep of a program is an There are
two basic solutions to this problem:

p

>+ Site Licenses. One solution to this problem is to purchase a site license for
an application. Under a site license, a business buys a single copy (or a few
copies) of an application and then pays the developer for a license to copy
the application onto a specified number of computers. Under a site license,
cach user has a complete, individual copy of the program running on his or
her PC, but the business generally pays less money than it would by purchas-
ing a complete copy of the software for cach user.

¥

Network Versions. Another solution is to connect users’ computers to a cen-
tral network server and enable users to share a network version of a pro-
gram. In a network version, only one copy of the application is stored on the
server, with a minimum number of supporting files copied to cach user’s PC.
When workers need to use a program, they simply load it from the server
into the RAM of their own desktop computers, as shown in Figure TA.3,

There are trade-offs with placing applications on a centrally located server. In
some networks, and with certain types of programs, the user’s computer handles
all the processing tasks required by the application, even though the application’s
core files are stored on the network. In other cases, the network server also han-
dles some or all of the processing tasks. In these cases, the network server may be
called an application scrver because it handles some application processing as well
as storage.

Shared Peripheral Devices

The ability to share peripheral devices (especially expensive ones such as high-
volume laser printers, which can cost thousands of dollars) is one of the best rea-
sons for small businesses to set up a network. Although printers are more
affordable than they were a few years ago, it is still too expensive to provide every
wnrker with a personal printer. Aside from the cost of buying multiple printers,

and supplies increase the total cost of ownership, When sev-

eral people can share a printer on a network, printing becomes less expensive and
easier to manage (see Figure 7A.4).

The hard disk in this computer
is a shared storage device. A network

. version of an application can be installed
here and shared by the users of the network.

@ With the application stored on th server,
2 there is ne need to store an individual copy
on each user's machine.

FIGURE 7A.3
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FIGURE TA.5

There are two common ways to share a printer. A printer can connect directly
o the nerwork or it can be atached to a print server, which is a computer that
one or more pri Either way, users on desktop PCs will be able to

submit documents across a nerwork to a printer.

Personal Communications

One of the most far-reaching applications of data commu-
nications is electronic mail {e-mail), a system for exchang-
ing written messages (and, increasingly, voice and video
messages) through a network.

In Chapter 8, you learned how e-mail travels over the In-
ternet. An e-mail system in a company’s network functions in much the same way
(see Figure 7A.5). Such systems may be purely internal, but many companies con-
nect their private networks to the Internet so workers can send messages to and
receive messages across the Internet from people outside the company’s network.

In addition to e-mail, the spread of networking technology is adding to the

SciEng e A i
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FIGURE 7A.3

This print senver & dsplaying a queue
where a user named Enin is wafting 1o

it e o il he Lser popularity of teleconf, ing. A teleconf 15 any kind of muliway commu-
namad Adminsiratas nication carried out in real time using telec ications o comp networks
and equif In a relec e, audio and video signals travel across a local

area network through the use of cables and swirches or across the network’s In-
ternet connections to remote sites located throughout the world. Subcategories of

Norton
Nor %HIJNE teleconferencing include

For mare information on e-mail 3 Videoconferencing. Videocon(erencing enables real-time communication
and network canferancing over a distance by allowing people ar rwo or more sites to communicate with
tectnolorgies, visit each ather by seeing a video p:cmre of lhe pmp]e at the other sites. Each site
hittp:/fvwwe.mithe.cam/ has one or more cameras, and i as well
petemarton as a CODEC (comp fd p J, which p the audio and

video, It aims to create a sense of a person at a distant site appearing to be
there in the same rwm. an effect that has been called virtual presence.

» Audi fi g Audio-conf i ides an audio link similar to
that of a conventional telephone, except that it offers much higher-qualiry
audio and enables more than two sites to be linked togﬂh:r. Using hands-free

audio units with sensitive micropk and sophisticated echo-cancellation
software, audio-conf ing enables ¢ ication between groups of
participants.

»» Dar e ing. Data-confe ing enables participants at two or more

sites to have a shared workspace on their computer deskrops. This might
be a shared “whiteboard™ where they can draw, write, or import and manip-
ulare images collaboratively in real time. Or it might be “application shar-

ing,” where a piece of software can be run and controlled by both users,
Sanding and recehang e-mai over 3 B P bz

typical netwk,

omsmmmm Qmamamwlsmml
e-mall message and sends it. on the server.



Data-conferencing is often used in conjunction with video- or audio-confer-
encing and can be useful when users at different sites wanr to work together

on documents,

Another developing area of integrated communication is Voice over Internet
Protocol {VoIP). VoIP systems bypass the need for the cost of regular telephone
service by using the company’s internal network to send and receive phone calls, For more information on Vaice
VolP transmits the sound of your voice over a compurer nerwork using the Inter- over Inlerned Protocal, visht
net Protocol {IP) rather than sending the signal over traditional phone wires. The hittp:/wwrw.mbhe.com/
PC that sits on a user's desk will share the same wire as a VolP phone. This can peternorton.
work on a private network for interoffice calls or over the Internet.

Tl\c m:cmff'cc tvpe of connection is called pure VoIP (sce Figure 7A.6). The

is identified by its IP address or by a name, which the com-
pany [r:n.slntes into an IP address. With the other method, Voll"-to-POTS, there
exist special-purpose servers called plain old telephone service (POTS) gateways
(see Figure 7A.7). These servers have one foot in the IP world (i.e., they are
servers on the Interner or the intranet) and one foot in the POTS world (i.e., they
have POTS line circuitey). POTS gateways allow phone calls to jump the gap be-
rween the POTS and the Interner.

Easier Data Backup

1 1 Teahl,

In data is so it is important that employees back
up their data. One way to assure that data is backed up is to keep it on a shared

FIGURE 7A.6

INTERNET Prure Vol (Voica over IP) spstem; thers's
BACKBONE o cest for the telephone eall, only 2 cost
for the Intzmel connection.
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FIGURE 7A.7
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storage device that employees can access through a
network. Often the network manager makes regular
backups of the data on the shared storage device (sce
Figure 7A.8).

Managers also can use special software to back up
files stored on employees’ hard drives from a central
; location. With this method, files do not have to be
S = copied ro the server before they can be backed up.

[

Common Types of Networks

] § s s

1f you want to understand the different types of net-
works and how they operare, you need ro know how
nerworks are structured. There are rwo main types of
= wme= | petworks: local area networks (LANs) and wide area

Ch awbcrh b Bk o |
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networks (WANs),

Local Area Networks (LANs)

Alocal area network (LAN) is a data ication system isting of several
devices such as computers and printers. This type of network contains computers
that are relatively near each other and are physically connected using cables, in-
frared links, or wireless media. A LAN can consist of just two or three PCs con-
nected together to share resources, or it can include hundreds of computers of
different kinds. Any network that exists within a single building, or even a group
of adj; buildi is considered a LAN. A LAN is not a system that connects
to the public environment (such as the Internet) using phone or data lines.

It is often helpful to connect separare LANSs together so they can communicare
and exchange dara. In a large [ for ple, two d located on
the same floor of a building may have their own separate ]..ANs, but if the de-
partments need to share data, then they can create a link berween the two LANS,

Wide Area Networks (WANs)

Typically, a wide arca network iW‘AI\'} is two or more LANs connected together,
g:m.'m"y across 4 wide geographical area. For ple, a company may have its
ters and facturing plant in one city and its marketing of-
fcc in another. F.ach site needs resources, data‘ and programs locally, but it also
needs to share data with the other sites. To accomplish this fear of data commu-
nication, the company can artach devices that connect over public utilities to cre-
are a WAN. (Note, however, thar a WAN does not have to include any LAN
systems. For example, two distant mainf can «
through a WAN, even though neither is part of a Eocnl area network, ]
These remote LANs are connected through a telecommunication network (a
phone company) or via the Internet through an Interner service provider (ISP) that
contracts with the telecommunication networks to gain access to the Internet’s

backbone,

Hybrid Networks

Between the LAN and WAN structures, you will find hybrid networks such as
campus area networks (CANs) and metropolitan area networks (MANs). In addi-
tion, a new form of nerwork rype is emerging called home area nerworks (HANs).
The need to access corporate Web sites has creared rwo classifications known as
i and The following sections introduce these networks.




Campus Area Networks (CANs)

A campus area network (CAN) follows the same principles as a local area net-
waork, only on a larger and more diversified scale. With a CAN, different campus
offices and izations can be linked together. For example, in a typical univer-
sity setting, a bursar's office might be linked to a registrar’s office. In this manner,
once a student has paid his or her tuition fees to the bursar, this information is
transmitted to the registrar’s system so the student can enroll for classes. Some
university departments or organizations might be linked to the CAN even though
they already have their own separate LAN,

Metropolitan Area Networks (MANs) s
The metropolitan area network (MAN) is a large-scale net-
work thar connects mulriple corporare LANs rogether.
MANSs usually are not owned by a single organization;
their ¢ ication devices and ipment are usually
maintained by a group or single nerwork provider thar sells
its networking services to corporate customers. MANs of-
ten take the role of a high-speed nerwork thar allows for
the sharing of regional resources. MANSs also can provide a
shared connection to other networks using a WAN link.
Figure 7A.9 shows the relationship berween LANs, MANs,
and WANSs,

LOCAL AREA
NETWORKS

Home Area Networks (HANs)

A home area network (HAN) is a network contained within a user’s home thar
connects a person’s digital devices, from multiple computers and their peripheral
devices, such as a printer, to telephones, VCRs, DVDs, relevisions, video games,
home security systems, “smart”™ appliances, fax machines, and other digital de-
vices that are wired into the nerwork.

Intranets and Extranets

Much of the technology available on the Interner is also available for privare net-
waork use. The company’s internal version of the Internet is called an intranet. As
you learned in Chapter 8, an intranet uses the same Web server software that
gives the public access to Web sites over the Interner, The major difference is thar
an intranet usually limits access to employees and selected contractors having on-
going business with the company.

Web pages have become very popular and, using integrated software, many
operating systems offer complete Web server sof orat least a 1 Web
server. This gives users the ability to create Web pages on their local computers
that can be viewed by other members of the same network. Just like on the Inter-
net, users can allow others {again, usually employees) to browse their Web site
and to upload or download files, video clips, audio clips, and other such media.
Users also can ser controls and limir who may access the Web site.

Extranets are becoming a popular method for employees to exchange infor-
mation using the company’s Web site or e-mail while traveling or working from
home. An extranet is a partially accessible internal company Web site for autho-
rized users physically locared outside the organization. Whereas an intranet re-
sides pletely within the company’s internal network and is accessible only to
people thar are bers of the same pany or organization, an pro-
vides various levels of accessibility to oursiders. You can access an extranet only
if you have a valid username and password, and your identity deterraines which
parts of the extranet you can view,
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How Networks Are Structured

Networks can be categorized by the roles the servers and PCs play in terms of hi-
crarchical and security interaction. Some networks use servers {server-based net-
waorks) and some do not {peer-to-peer networks). These rerms are defined in detail
in the following secrions.

Server-Based Networks

T understand a server-based nerwork, it is important to know the meaning of the
rerm #ode in a network, A node is a processing location thar can be a PC or some
other device such as a networked printer. Usually, server-based networks include
many nodes and one or more servers, which control user access to the network's
resources.

As deseribed earlier, this central computer is known as the file scrver, network
server, application server, or just the server. Files and programs used by more than
one user {ar different nodes) are often stored on the server.

A (e server nevwork (see Figure 7A.10} is a fairly simple example of this kind
of nodes-and-server nerwork., This arrangement gives each node access to the fles
on the server, but not necessarily ro files on other nodes. When a node needs in-
formation from the server, it requests the file containing the information. The
server simply stores files and forwards (sends) them to nodes that request them.

One way to identify a server-based network is the point at which network re-
sources such as files are made available to users. In this environment, users gain
access to files, printers, and other network-hased objects by obtaining rights and
permissions given through a centrally controlled server or groups of servers. Users
must “log on™ to the network to gain access to its resources.

Client/Server Networks

One popular type of scrver-based neework is the client/server network, where in-
dividual computers share the processing and storage workload with a central
server. This arrangement requires special software for the nodes and the server. It
docs not, however, require any specific type of network, Client/server software
can be used on LANs or WANs, and a single client/server program can be used on
a LAN where all the other software is based on a simple file server system.

The most common example of client/server computing involves a database that
can be accessed by many different computers on the network. The database is
stored on the network seever, along with a portion of the database management

© ..the file is downloaded | Asiesses
) 1 tha user on this computer npeds from the server..
\lllnnmﬁm from a shared address file...

N

-...\

©) .and this computer searches the
file for the desired information.




system (DBMS)—the program thar allows users to work with the darabase. The
user’s computer (which can be called the node, workstation, or client) stores and
runs the client portion of the DEMS. When a user needs to find information in the
darabase, he or she uses client software to send a query to the server, which
searches the database and returns the information to the user’s PC {see Figure
7A11)

Peer-to-Peer Networks

In a peer-to-peer network (abbreviated as “P2PN" and sometimes called a work-
groupl, all nodes on the nerwork have equal relationships to all orhers, and all
have similar types of software that support the sharmg of resources (see Figure
7A12). In a typical peer-to-peer network, each node has access to at least some of
the resources on all other nodes. If they are set up correctly, many multi-user op-
erating systems give users access to files on hard disks and 1o prinrers artached to
other computers in the network. Many client operating systems, such as Windows
9x, Windows 2000 Professional, Windows Me, Windows XP, and the Macintosh
05, feature built-in support for peer-to-peer networking. This enables users to set
up a simple peer-to-peer network using no other software than their PCs™ own
operating systems.

D) 11the user on this computer Omwmmmsm
needs information from a and returns just the requested
\ shared address fila... information to the client.

€) ...the database search is co
on the client computer, whare tha
user interface for the database
software Is running.

Some pear-to-peer networks
have file servers; some do nat.

- ey

1 the user on ihis noda neads The user on this machine
a file on anather node, the user may not even know thit
simply coples the file. tha file was copled.

FIGURE 7A.11
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Catching “Cyberslackers” on the Job

Imagine that you run a small company that has 12 employ-
ees. To make the workers more productive, you invest in
cutting-edge computers, network services, and Internet
connections for each of them,

One day, you learn that two of your employees are using
their PCs and Internet access a great deal, but not for work-
related purposes. One employee, you learn, is using the sys-
tem to collect pornographic pictures on the Intemet and is
e-mailing them to friends. The other employee has started
her own real estate business on the side and is using your
company's computers ta run her new business.

Such on-the-job behaviors are called “cyberslacking”™—
using company ¢ for p I or rec | pur-
poses instead of work. It is a growing problem in the United
States, and many companies are taking a stand against cy-
berslacking employees, Here's why:

» Some kinds of cyberslacking can lead to lawsuits. If a
worker i using the company's computers te distribute
pornegraphy, the company can be implicated because it
“supported” the person's activities. If someone sees or
receives one of the images and is offended by it, a law-
suit could result.

Careless use of the Intermet can invite viruses and
hacking.

» A company’s reputation is put at risk by such activities.
How would clients and the community react if you are
sued? It could take years to recover from the embarrass-
ment and regain trust,

s If the two employees devote just one hour a day to their
“hobbies,” that's 10 hours per week of lost productivity.
As the employer, you are paying for those hours, but ne
work for your company is getting done; in fact, you may
be paying the cyberslackers to harm your company.

Companies Taking Action

Companies can institute policies against all kinds of com-
puter use, For example, an employer can forbid workers from
3 Visiting Web sites not directly related to their job.

» Using the company’s e-mail system to send or receive
personal messages.

» Participating in chat rooms or newsgroups.

» Downloading or installing any type of software on a
company computer.

» Creating or storing certain types of documents on corpo-
rate systems.

One of the main distinguishing characteristics of the peer-to-peer network is
the management and control point of access to shared resources such as files and
printers. With peer-to-peer networks, access is controlled on the local PC by the
user setting passwords on shared folders and printers. For example, if a user

SELF-CHECK ::
Circle the word or phrases that best complete each statement.

1. isoneof the benafits of using a network.

a. Fila security b. Peripheral sharing
ViMuses

2. If aserver stores data files for users to access, it is commonly called ain)

a. file server

b. appiication server ©. folder server
3. An generally does not connect ko the pubic emironment using phane
or data lines.
a. WiAN b. Intemet c LAN
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¢. Protection from

wants to gain access to a shared resource
such as a Word document stored on an-
other user's PC, the requesting user must
ask the user with the document to share
the file. The user sharing the Word docu-
ment also may require that the requesting
user utilize a password to access it.

A peer-to-peer network also can in-
clude a nerwork server. In rhis case, a
peer-to-peer LAN is similar to a file server
network. The only difference between
them is that the peer-to-peer network
gives users greater access to the other
nodes than a file server network does,

Some high-end peer-to-peer nerworks
allow distibuied computing, which en-
ables users to draw on the processing
power of other computers in the network.
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Policies alone, however, may not be enough to protect S T R

businesses. For this reasan, managers are using sophisticated
tools to combat cyberslacking, especially invalving the In-
ternet. Such tools inclede

Web Filters, Filtering software enables companies to
block employee access to certain Web sites. o v u)
Surveillance Software. This type of software enables
managers to review an employes’s Internet activities in
real time. If the user visits any Web sites, uploads or
downloads files, lurks in newsgroups, or joins chat dis-
cussions, the software logs the actions.

Proxy Servers, While not its primary purpose, this type
of software (or hardware/software combination) can be
configured to trap network traffic that is coming from or
going to an unauthorized source,

Packet Sniffers. Packet sniffers examine all packets be-
ing transmitted over a network. Packet sniffers are effec-
tive at detecting traffic bound for Internet services such
as Usenet, IRC, and FTF, among others,

Some employers go so far as to purchase “keystroke cap- Capliring. | Aulter Lizage: ConugT gationk:
turing” software. When installed on a PC, the program actu-
ally captures each keystroke as the user types and directs
the keystroke to a hidden file on the user's disk or network,
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For example, a user can transfer tasks that take a lot of CPU power—such as cre-
ating computer software or rendering a 3-D ill ti to other comg 5 ot
the nerwork. This leaves the user's machines free for other work,

Network Topologies and Protocols

An important feature of any LAN is its topology—the logical lavout of the cables CHLIRE
and devices that connect the nodes of the nerwork. Network designers consider SRR
several factors when deciding which topology or combination of topologies to
use: the type of computers and cabling (if any) i place, the distance berween :
computers, the speed ar which dara must travel around the network, and the cost g/t wwrmihe.com/

of setting up the network. R
Data moves though the network in a stevcrure called packers, Pack

pieces of a message broken down into small units by the sending PC

assembled by the receiving PC. Different networks format packets in dlﬁtn‘nt
ways, but most packets have two parts: the header and the payload. The header
15 the first part of the packer, which contains information needed by the network.
The header identifies the node thar sent the packer (the source), and provides the
address of the node that will receive the packer (the destination). The network
reads each packet’s header to determine where to send the packer and, in some
cases, to determine the hest way to gee it to its destination. The header also holds
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FIGURE TA.13

I & s fopology network, one cable
connects all the devces together,

FIGURE 7A.14

Tha star togology connects all nodes o a

control data that helps the receiving node reassemble a message’s packets in the
right order. The payload is the actual data that is being transmitted between the
two nodes. (In the Internet envirconment, packets are called datagrams.)

A network’s topology and related technologies are important for two reasons.
First, a correctly designed network, using the most appropriate topology for the
organization’s needs, will move data packets as efficiently as possible. Second, the
network’s topology plays a role in preventing collisions, which is what happens
when multiple nodes try to transmit data at the same time. Their packets can col-

lide and destroy each other.

by o swiich

FIGURE TA.15

The ring topolagy 1s a linked circular

chain
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A bus wopology network uses one cable
(see Figure 7A.13). All the nodes and pe-
ripheral devices are connected in a series to
that cable. A special device, called a termi-
nator, is attached ar the cable's start and
end points, to stop network signals so they
do not bounce back down the cable. This
topology's main advantage is that it uses
the least amount of cabling of any topol-
ogy. In a bus topology network, however,
extra circuitry and software are used to
keep data packets from colliding with one
another. A broken connection can bring
down all or part of the nerwork.

The star topology (see Figure 7A.14) is
probably the most common ropology. In a
star nerwork, all nodes are connecred to a
device called a hub and communicate
through it. Data packets travel through the
hub and are senr to the artached nodes,
eventually reaching their destinations. Some
hubs—known as intelligent  hubs—can
monitor traffic and help prevent collisions.
In a star topology, a broken connection be-
tween a node and the hub does not affect
the rest of the nerwork. If the hub is lost,
however, all nodes connected to that hub are
unable ro communicare.

The ring topology (see Figure 7A.15)
connects the network’s nodes in a circular
chain, with each node connected to the
next. The last node connects to the firse,
completing the ring. Each node examines
data as it travels through the ring. If the
i as a rok is not add d
to the node examining it, that node passes
it to the next node, There is no danger of
collisions because only one packer of dara
travels the ring at a time. If the ring is bro-
ken, however, the entire network is unable
10 communicate,

The mesh topology (see Figure 7A.16) is
the least-used network topology and the
most expensive to implement. In a mesh en-
vironment, a cable runs from every com-
puter to every other computer. If vou have




FIGURE 7A.16

four compurers, you must have six
cables—three coming from each
computer to the other computers,
The big advantage to this arrange-
ment is that data can never fail to
be delivered; if one connection goes
down, there are other ways to route
the data to its destination.

Network Media

With computer networks, media refers to the means used to link a network’s ONLINE C/‘)!

nodes together. There are many different types of transmission media, the most

popular being twisted-pair wire (normal electrical wire), coaxial cable (the rype of For mare information on
cable used for cable television), and fiber optic cable (cables made out of glass). In netveork media, visit
wireless networks, the atmosphere itself acts as the medium because it carries the http://weww.mhhe.com/
wireless signals that nodes and servers use to communicare. The following sec- petemorton

tions examine wire-based and wircless media.

Wire-Based Media simnet™

Twisted-pair cable (see Figure 7A.17) normally consists of four pairs of wires,
The individual pairs have two wires that are separately msulated in plastic, then
rwisted around each other and bound together in a layer of plastic. (Our rele-
phone system uses this type of wiring, usually
containing only two or three pairs for the
maost part.) Excepr for the plastic coaring,
nothing shields this type of wire from ourside
interference, so it is also called unshiclded
twisted-pair (UTP) wire. Some nwisted-pair
wire is encased in a metal sheath and there-
fore is called shiclded rwisted-pair (STP)
wire. Twisted-pair wire was once considered
a low-bandwidth medium, but networks
based on twisted-pair wires now support
transmission speeds up to 1 Ghps (gigabir per
second).

Like the cabling used in cable televi-
sion systems, coaxial cable (see Figure
TA18) has two conductors. One is a
single wire in the center of the cable, and
the other is a wire mesh shield that sur- ;
rounds the first wire, with an insulator | ——— Central wire
between. Because it supports transmis- | -

FIGURE 7A.17 H

sion speeds up to 10 Mbps (megabits L nstlety
per second), coaxial cable can carry T Wire mesh
more data than older types of rwisted-
pair wiring. However, it is also more ex-
FIGURE 7A.18 H-

pensive and became less popular when
S T R L e 1

| e B k oo
A fiber-optic cable (see Figure 7A.19)
is a thin strand of glass that transmirs
pulsating beams of light rather than
electric current. Fiber-optic cable can carry dam :u morc than a billion birs per
second. Because of imp in h 1, fiber-optic
transmission speeds now approach 100 Gbps. Fiber-optic Q.ilhlt. is immune to the

Ona-inch o
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FIGURE 7A.20
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FIGURE 7A.21
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elecrromagnetic interference that is a problem for
copper wire. Fiber-optic cable not only is extremely
fast and can carry an enormous number of messages
simultaneously, bur it is a very secure transmission
mediam.

Wireless Media

Wireless networks use radio or infrared signals that
travel through the air {called ether) for transmitting
data, Office LANs can use radio signals to transmit
data between nodes in a building. Laptops equipped
with cellular modems allow users 1o connect ro the office network when they
travel. Corporate WANs often use microwave transmission to connect LANs
within the same metropolitan area (see Figure 7A.20). WANs thar cover long dis-
rances often use sarellites and microwave communieation,

Network Hardware

As data moves between PCs, it needs
to be channeled propeely 1o reach its
final destination. To make this possi-
ble, the proper hardware must be at-
tached ro and between all PCs.

Network Interface Cards
(NICs)
Regardless of the wiring and topol-
ogy used, each computer on the net-
work needs a hardware component
to control the flow of data. The de-
vice that performs this function is the
network interface card (NIC) (see Figure 7A.21),
also known as a network adapter card or net-
waork card, This printed circuit board fits into
one of the computer’s expansion slots and pro-
vides a port where the nerwork cable 1s attached.
In the case of a wircless NIC, there will not be
a port, an antenna will be showing, or a light will
indicate thar an internal antenna is activated (see
Figure 7A.22). Network software works with the
operating system and tells the compurer how 1o
use the NIC. Both the nerwork software and the
NIC must adhere to the same network protocols,
which are explored later in this chaprer.

Network Linking Devices

To create a network, some type of linking mech-
anism is needed to interconnecr at least two
computers. Sometimes this device can be as sim-
ple as a special cable, called a crossover cable,
that is arrached to two computers (NIC 1o NIC),
Alrhough now you have a network, it is barely a
nerwark. If you wanr 1o add more devices, then
something more than a crossover cable is re-
quired. Most servers, nodes, and printers are

s Materia



FIGURE 7A.22

attached by a linking device or a series of linking devices.
These linking devices are connected together using cables such
as the Category 5 cable, which is discussed in more detail below.
Linking devices have ports where cables conneer them to the
nodes, printers, or other deviees that have ports or NICs mstalled.
The various linking devices that are available include

Typical winghass NIG.

% Hubs. A hub is an affordable connection poine for different
types of devices on a network, This is not a particularly fast
connection becawse it broadeasts the packets it receives to all
nodes attached to its ports. Due to the substantial reducrion in
the cost of switches lained below), this technology is slowly
becoming obsolete.

» Bridges. A bridge is a device that connects two LANs or two seg-
ments of the same LAN, A bridge looks ar the information in cach
packet header and forwards data that is traveling from one LAN to
another. Bridges are becoming a less-relied-upon technology because
they use an older method for determining which nodes are sending and
receiving data and their functions are now integrated into more advanced
devices,

b

Switches. A switch is a device that learns which machine is connected o its
port by using the PC, printer, or other devices” I address. This is a very pop-
ular and sought-afrer device used to connect a LAN. A switch substantially
reduces the amount of broadcast traffic and is currently the most popular
network-linking device. Modern switches can even function as routers {see
below}, allowing multiple LANS to be interconnected by linking each LAN's
switches together. This is called an uplink.

» R A router isa li i device that stores the routing information
for networks (see Figure 7A. 23). A router looks at each packet’s header to
determine where the packet should go and then determines the best roure for
the packer to take roward its destination. A router will not allow broadcast
traffic to cross the device unless modified to do so. Thus, a packet must be
addressed to a specifically identified destination to pass through the router, A FIGURE 7A.23
router is connected to at least two nerworks, commonly two LANs or WANs

or a LAN and its ISPs network. Routers are located ar gateways, the places Armder

where two or more networks connect, Today, routers can come with a built-

n hub or switch, which also allows computers on the small company's net-

work, or intranct, to share files without having to buy multiple pieces of

equipment, Routers also provide a security element as well, They can include

several forms of firewall security. One form of protection comes from the

NAT (Network Address Translanon) table, which hides the company’s inter-

nal node 1P addresses from the Interner. Usually, an 15P will provide the

company or home user with an IP address for the WAN side of the router

that will serve as the port connecting to the Internet.

way, placed at a junction (gateway) between two or more networks (see Figure sl '6"]']_'“ E
TA.24). Gateways have several meanings within the networking environment. In

its simplest form, a zateway is a node on a network that serves as an entrance to Far imformation on
another network. In the small business or home nerwork, the gateway is the de- natwark linking evices, visit
vice that routes data from a local PC to an ourside network such as the Interner. it/ e mhhe.com/
The router intercepts then redirects and filters (if necessary) any dara packets patermoon

passing through. Packets from ditferent types of networks have different kinds of

information in their headers, and the informarion can be in various formars. The

gateway can take a packet from one type of network, read its header, and then

To create a connection between different types of networks, you need a gate- y b @ ‘
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Type 8
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add a second header that is understood by the second network. When configuring
your internal nerwork to allow an Interner connection, you need to point the PC
to the gareway's IP address.

This gateway address does not have to be manually added to each computer
thanks to advances with server and router software. Today, users can simply enable
Dynamic¢ Host Control Protocol (DHCP) on the computer and the LAN port of the
router (or server acting as a router) and the device will avtomatically assign all nec-
essary Internet configurations, DHCP 15 also referred to as dynamic addressing.

Building a typical nerwork 15 possible by bringing together many of the com-
ponents presented in this section, Figure 7A.25 shows an example of the connec-
nons needed to complete a nerwork.

Cabling Equipment

Tving together the linking devices, servers, nodes, printers, and other nerwork
equipment into an actual LAN is the cabling equi Cabling equi is
signed to work with a certam kind of network topology, and each one has certain
standard features,

In network communications, the quality of media refers o the distance and
speed data can travel down wires, cables, fiber optics, or other communication
media. For example, consider Caregory 5 (Car3) cable, a popular type of rwisted-
pair wiring thar conrains four twisted pairs. A Cat5 cable can carry data 100 me-
ters without attenuation; this means that for up to 100 meters, the signal will not
drop off enough so that that data packet cannot be read properly. Sometimes net-
work media are compared by the amount of data they can carry, a factor com-
monly referred to as bandwidth, Simply stated, the higher a medium’s bandwidth,
the more data it can transmit at any given time. Bandwidth is expressed in cycles
per second (Hertz) or in bits per second. With Cat5 cable, data can move at a
speed up to 100 Mbps. Data can only move as fast as the narrowest point will
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allow. If all nodes are using Cat3 100 Mbps cable and 100 Mbps network adapter
cards but are attached ro a 10 Mbps hub, then they will receive dara at the rate of
10 Mhbps.

The most common types of network technologies include

s Ethernet. The most common network technology in use. The original imple-
mentations of Ethernet used coaxial cable and were called 10Base-5 and
10Base-2. The most popular implementation of Ethernet—called 10Base-T—
uses a star topology and twisted-pair wires and can achieve transmission
speeds up to 10 Mbps (megabits per second). Most new network nstallations
use an Ethernet star ropology with cither twisted-pair or fiber-opric cables as
the medium. With Ethernet, if two nodes transmit data at the same instant,
the collision is detected and the nodes retransmit one ar a time.

Fast Etherner. Fast Etherner {also called 100Base-T) is available using the
same media and ropology as Ed bur diffe NICs are used to achieve
speeds of up to 100 Mbps. This type of network commonly uses the Category
3 network cable described previously, (Figure 7A.26 shows a typical Cat$ ca-
ble with the RJ45 connector.) A new standard is called Category 6 (Caré).
The general difference between Cars

and Caré is in the rransmission per-
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Gigabit Ethernet. Gigabit Ethernet is

a version of Ethernet technology that supports data transfer rates of one giga-
bit per second. It evolved from the same 10 Mbps Ethernet rechnology thar
was created in the 1970s. Although capable of transferring 10 Ghps, a stan-
dard that became more affordable and popular is 1000Base-T or 1 Ghps, An-
other standard thar is popular is the 5 Ghps fiber-optic cable that is used to
connect switches together (see Figure 7A.27). The Ethernet protocol can allow

FIGURE TA.26

A typical Cat5 cable with the RIS
CORACHN,
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1t may sound too alarming, but experts say there is a good
chance that your home computer has already been visited
by hackers via the Intermet. In fact, if your home computer
has broadband, always-on Internet access through a high-
speed connection—such as an ISDN, DSL, or cable modem
connection—it is almost certain that hackers have found
your system and determined whether it can be invaded. Be-
cause these connections are always “on” (meaning your sys-
tem remains connected to the Internet as long as the power
is on), they give hackers plenty of time to find your system
on the Internet and look for ways to get inside.
Ketworking experts say that home PCs have a number of
vulnerabilities that can grant a hacker easy access. These
include security holes in Windows itself, as well as Internet
applications such as browsers, Further, most users fail to
password-protect any part of their systems.

Hackers, Crackers

Malicious hackers (sometimes called “crackers”) spend a
great deal of time mapping the Internet; that is, trying to
identify as many vulnerable computers as they can. To ac-
complish this, they use a variety of software tools.

FIGURE TA.27

A fil

Fighting Hackers

At the very least, a hacker or
cracker can “ping” your computer to see if it is tumned on
and connected to the Internet. This is like walking through
a neighborhood and trying to open the frant door to each
house. In pinging, someone sends a message to your com-
puter; if it responds, the sender knows your computer is ac-
tive and connected to the network. Pinging is usually the
first step in the invasion process, and experts say that a
typical PC gets pinged several times each week.

Once an invader finds a way to access your system’s re-
sources, there may be no limit to the damage that can be
done. Files containing important data can be moved, re-
named, deleted, or copied. Hackers may try to use your PC's
resources without your knowledge.

Keeping Invaders at Bay

If you connect to the Internet through a standard modem
and a dial-up connection, and if you stay connected for
only short periods, then you may not need to worry about
an invader getting into your system, However, if you leave
your dial-up connection active for long periods, or if you
have a perpetual connaction through a high-speed link,

a network administrator 1o back up 2 TB {terabytes) of dara in about 27 min-
utes, Gigabit Etherner also can carry approximately 900 video signals ar once,
at about 1.5 Mbps of digital video, With advanced audio, video, and tele-
phone applications coming into the market every day, it will not be long be-
fore the Gigabit Etherner standard will become the norm for high-bandwidth

tasks and processes.

»  Token Ring. The controlling hardware in a Token Ring network transmits an
electronic token—a small set of data—to cach node on the network many
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S5 I you comnect 1o the intemsat Srough 2 high-speed conmection, 4
persoral frewal is one of your best defenses against hackers.

then you should take a serious look at your system’s
security.

»» Use Passwords and Manage Them Effectively. Windows
enables you to password-protect a variety of resources.
If you use any network features, you should password-
protect them and change your passwords frequently. Ex-
perts advise that you use long passwords (more than
eight characters), and do not use passwords that could

be easily guessed. Never use a “blank” password. -

» Get a Personal Firewall. As you may recall, a firewall is
a hardh and/or soft tool that prohibi sth
rized access to a network, especially over the Internet.
Personal firewalls are available in a wide range of prices
and features, but you can get a good one for about $50.
Some are even available for free.

Here are a few basic steps you can take to keep crackers Ask Your Internet SEI:\fk! P'Wid_" (ISP) fW Help.
out of your system: Check your 1SP's Web site for security-related informa-

. 5 tion, If you still have questions, call the ISP and talk to
s Plug Windows' Security Holes. This means turning off a technical support person. List your concerns about se-
file and printer sharing, at the very least, unless you

curity and see what kind of answers you get.
need these features ta be activated for a LAN or home
network connection. To learn more about these features,
open the Windows help system and look for information
on file sharing and printer sharing.

o
m
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o
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times each second if the token is not already in use by a specific node. A com-
puter can copy data into the token and set the address where the data should
be sent. The token then continues around the ring, and cach computer along
the way looks ar the address unril the token reaches the computer with the
address that was recorded in the token. The receiving computer then copies
the contents of the token and sends an acknowledgment 1o the sending com-
puter. When the sending ¢ receives the ac ledg from the re-
ceiving computer, it resets the token's status to “empty” and transmirs it to
the next computer in the ring. The hardware for a Token Ring network is ex-
pensive; Token Ring adapter cards can cost as much as five times more than
other types of nerwork adapters. Token Ring networks once operated at 4 or
16 Mbps, but like Etheenet, new standards for Token Ring have increased the
transmission rate, which is now up to 100 Mbps.

Protocols

Each LAN is governed by a protocol, which is an agreed-upon format for trans-
mitting data between two devices, There are many standard protocols. Each has
particular ad ges and disad ges. Some protocols are simpler than others,
some are more reliable, and some are faster. To effectively communicare, a user
must have the same protocol installed on the local PC and the remote PC to make
a Connection.

Protocols take the form of software or hardware that must be installed on
every computer on the network. For an Ethernet network, usually the operating
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FIGURE 7A.28

An a-mail message is dvided up infa
packets,

system software tells the computer exactly how to break up, format, send, receive,
and reassemble dara using the TCF/IP, NetBIOS/NetBEUI, or IPX/SPX protocols,
Without such software installed, a computer cannot participate in the network.

Protocols, usmg their own methods, break data down into small packets in

portation. Linking devices pass these packets to the various

pmcu of :qu.lpm:nr, including other computers and printers that are artached to
the network. As discussed earlier in this chaprer, a packeris a d:la segment that
meludes a header, plylond and control el thar are d her (see
Figure 7A.28). The receiving computer reconstructs the packets into their original
structure, A rypical Etherner packer is structured as in Figure 74,29,

A single LAN may utilize more than one protocol. Some of the most common
protocols in use today include

3 TCP/IP. Originally associated with UNIX hosts, TCP/P is the protocol of
the Internet and is required on any computer that must icate across
the Internet. TCPAP is now the default nerworking protocol of Windows
2000 Professional (client) and Server editions, Windows XP, Windows Server
2003, and many other operating systems.

» IPXSSPX. A proprictary protocol of Novell, IPX/SPX has been used in most
wversions of the NetWare network operating system for networking offices
throughour the world. Newer versions of NetWare also support TCPIP.

3 NetBIOS/NetBEUL A relatively simple protocol that has no real config-
urable parameters, NetBIOS/NetBEUI sends messages to every computer that
can receive them. It is an excellent protocol for networking small offices or
homes, but it does not expand well into larger environments,

Headers
-

Diepartmiant- wide RE: Mesting [Retum] MEMO [Retirm]

meating, Thursday, Data: 1172701 Fetum] T0: Moniqua [Fetum) Pa

114 [Fatum FR: Fraderique [Retum] yloads

3 Packets
:% | FIGURE 7A.29 22 bytes 1520 bytes (max.)
Standard Finemet packats are made up Destination ~ Sencer's  Destinafion  Sender’s Data cFr:';\
of 0s and 15—calied bits—that are il address address i Payoad) SUMImary
combinad in praups of alght téts m form T oA I ] T
atyta,
(Media Access Control Header)
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Summary ::

b1

1
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A network is a way to connect computers for communication, data exchange, and re-
source sharing.

Many networks are built around a central computer called a server, which provides
storage and other resources that users can share,

A local area netwaork (LAN) consists of computers that are relatively close to one an-
other. A LAN can have a few PCs or hundreds of them in a single building or several
buildings.

A wide area network (WAN) results when multiple LANs are connected through pub-
lic utilities such as phone lines or microwave systems.

Many netwerks are built around a central server. The PCs and other devices that con-
nect to the server are called nodes.

In a file server network, the server provides storage and file-sharing services for the
nades.

An application server is a server that is vsed to run applications from a centralized
location on the network to free up resources on the nodes.

In a client/server network, nodes and the server share the storage and processing
tasks.

A peer-to-peer network is a small network that usually does not include a central
server, In a peer-to-peer network, users can share files and resources on all the net-
work’s nodes.

A topology is the physical layout of the cables and devices that connect the nodes
of a netwark, Topologies get their names—such as bus, star, or ing—from the shape
of the network they create.

When used in the context of networks, the term media refers to the wires, cahbles,
and other means by which data travels from its source to its destir.  an.

The most common media for data communications are twisted-pair wire, coaxial ca-
ble, fiber-optic cable, and wireless links.

The performance of network media is measured by the amount of data they can
transmit each second. This value is called bandwidth. The higher a network’s band-
width, the more data it can carry.

A protocol is an agreed-upon format for transmitting data between two devices,
Some popular protocels include TCP/IP (the Intemet protocol), IFX/SPX, and Net-
BIOS/NetBEUL.

Netwarks
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Key Terms ::

10Base-T Ethemet, 259

application server, 245

attenuation, 258

bandwidth, 258

bridge, 257

bus topology, 254

campus area netwark (CAN), 249

client/server network, 250

coaxial cable, 255

datagrams, 254

distributed computing, 252

dynamic addressing, 258

Dynamic Host Control Protocol
(DHCP), 258

Ethernet, 259

Fast Ethernet (100Base-T), 259

fiber-optic cable, 255

file server, 244

file server network, 250

Key Term Quiz

gateway, 257

Gigahit Ethernet, 259

home area network (HAN), 249
header, 253

hub, 257

local area network (LAN), 248
mesh topology, 254

metropolitan area network (MAN), 249
network, 244

network interface card (NIC), 256
network server, 244

network version, 245

node, 250

packet, 253

payload, 254

peer-to-peer network, 251

print server, 246

protecol, 261

ring topology, 254

router, 257 '

server, 244

site license, 245

star topology, 254

switch, 257

teleconference, 246

terminator, 254

token, 254

Token Ring, 260

topology, 253

twisted-pair cable, 255

videoconference, 246

Voice over Internet Protocol
(VoIP}, 247

wide area network (WAN), 248

wireless networks, 256

wireless NIC, 256

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1. A(n) . . is a network of computers that serves users located relatively near each ather,

2. If you connect comp together to ¢ icate and exchange information, the result is called a(n)

3. The physical layout of wires and devices ti’lat connect the network’s nodes is called the network’s

4. In a bus topology network, a special deviced called a(n) is placed on each end of the cable.

5. Afn) . — i & thin strand of glass that transmits pulsating beams of light at speeds that approach 100 Gbps.
6. A{n) s the device that is added to a PC that allows it to connect to a LAN.

7. A centralized computer that allows multiple remote users to share the same printing device is referred to as

8. cables have two conductors: one is a single wire in the center and the other is a wire mesh shield that

surrounds the first wire,
9. Afn)

10. High-end peer-to-peer networks allow for

process programs such as 3-D illustration software.
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is @ popular device used to connect a LAN. It substantially reduces broadcast traffic.
. This lets users access the power of multiple computers to



Multiple Choice ::

Circle the word or phrase that best completes each sentence.

1. Companies store data on a network server because itis
a, easier to track changes b, less convenient for the  ©. easier to download or . more difficult for users
made to important data user to access the data retrieve large video to access programs
- from home files
2. Ina_— network, all devices are connected to a device called a hub and communicate through it.
a. bus b, star ©. ring d. mesh
3. A solution that connects users’ computers to a central netwerk server that enables them to share programs is
called .
a. single-user version b. PC license programs c. site license programs d. network version
programs programs

10.

. When software is stored and run from a centralized location, the computer containing such

software is called a{n}

a, file server b, print server . application server d. (D server
A s an agreed-upon format for transmitting data between two devices.
a. protopology b. protoplasm ©. prototype d. protocol

— means any kind of multiway communication carried out in real time using telecommunications or
computer network equipment.

a. Videoconferencing b. Data-conferencing c. Teleconferencing d. Serial-conferencing
A s two or more LANS connected together, generally across a large geographical area.
a. WAN b. SAN c. (AN . HAN
. An extranet is like an intranet except that it allows company employees access to corporate Web sites from
the .
a. employee’s desktop PC b, supervisar's PC c. employee's fax/ d. Internet
printer device
A isatype of network usually found where students and school administrators have a need to share
files across several buildings.
a. wide area network b. metropolitan area ©. campus area network d. local area network
(WAN) network (MAN) (CAN) (LAN]

An arrangement where user accounts are centralized on a server and PCs gain access to netwark resources by
accessing this serveriscalleda .

a. client/server network b. peer-to-peer network ©, server-to-server network <. client/client network

Hetworks
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Review Questions ::

In your own words, briefly answer the following questions.

1
2
3
3
5
6

=~

10.

List four benefits that networks provide to their users.
How can a network help a small business save money on printing?

List four types of network topologies used in wire-based k

Name three common LAN protocols.

. Name four types of media used to link networks.

A network is a set of technologies that can be used to connect computers together. What three general compaonents
are needed to set up a network?

. What are packets and how do they work?
. What distinguishes a peer-to-peer network?

. Companies use their own Web sites to support operations. What is the distinction between an intranet and an
extranet?

Companies are attempting to save telept [ i 1 costs by impl ing this technology. What is the
technology called?

Lesson Labs ::

Complete the following exercise as directed by your instructor. (Note: This exercise assumes you are using Windows XP or
Windows 2000. IF you have a different version of Windows, ask your instructor for specific directions.)

1.

Explore your natwork.

A. On your Windows desktop, double-click the My Network Places icon. The My Network Places window opens. This
window lets you access all the computers, folders, files, and devices on the netwark,

b. Find the icon named Entire Network and double-click it. What do you see? Because every network is unique, the
contents of this window will vary from network to network.

c. Following your instructor’s directions, click icons and open new windows to explore your network. How marny
network resources can you access?

d. When you finish exploring, close all open windows.
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Overview: The Local and Global Reach of Networks

Nerworks were once used mainly by the military, universities, and large
government agencies, but today nerworks span the globe and reach into
the average home. Today, millions of small businesses have sct up con-
nections to the Interner, enabling users to browse the World Wide Web
and exchange e-mail.

Medium-sized and large businesses typically use networks to connect
users for the same reasons as small businesses, but they also may use a
large-scale LAN or WAN to connect departments or divisions that may
be located in different buildings, regions, or even continents. Many
businesses use a direct connecrion to the Internet to provide Internet ac-
cess to their users,

Even a home computer user can be part of a truly global network. A
connection to the Interner makes your home computer one of the mil-
lions of nodes on the vast Internet network. You can share files, collab-
orate, communicate, and conference with people on the other side of
the globe. This lesson examines some of the most common ways of
transmitting data via networks and the Interner.

Data
Communications

OBJECTIVES ::

Explain how computer data
travels over telephone lines.
Explain a modem's function.
Explain how a modem’s
transmission speed is measured.
Differentiate four types of digital
data connections.

Describe how wireless networks
function.
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Data Communications with Standard
Telephone Lines and Modems

Data communications usually take place over media (such as cables or wireless
links) that are specifically set up for the network, and thus are known as dedi-
cated media. The alternative to using dedicated media is to use the telephone sys-
tem—called the plain old telephone system (POTS}—for data communications,
This option is possible because the telephone system is really just a giant network
owned by the telephone companies.

As we know it, the telephone network is designed to carry the two-way trans-
mission of electronic information, but it is very different from a typical computer
network. Remember, the telephone system was originally designed to carry voice
messages, which are analog signals (see Figure 7B.1). Telephone lines, however,
can also be used to transmit digital data. By connecting a computer to the tele-
phone line, you can send data to potentially anyone else in the world who has a
computer and phone service, and you do not need to set up a nerwork to do it
since you can use the world's largest network, the Internet.

However, regular analog phone lines are not very well suited for carrying data.
They transmit data at a much, much slower rate than a rypical Etherner ner-
work—so slowly, in fact, that standard phone lines are simply impractical for
many kinds of data tr issi Also, comp and analog phone lines can-
not work directly with one another; they require special hardware and sofrware
to “translate™ data between the digital computer and the analog phone line. As a
result, telephone :umpanlcs now offer digital Imcs alung with special connecting,
equipment specifically designed for data ¢

Modems

Although digital telephone lines are gaining populariry, millicas of homes and
businesses still have only analog telephone lines. Attaching a computer to an ana-
log telephone line requires a modem, so it is important to know something abour
how modems work and what to look for when you buy one.

In fard telepl service, a teleph converts the sound of your voice
into an electric ngml thart flows through the telephone wires. The telephone at the
other end converts this electric signal back into sound so thar the person you are
talking to can hear your voice. Both the sound wave and the telephone signal are
analog signals, electrical waves that vary continuously with the volume and pitch
of the speakers’ voices.

A computer’s “voice™ is digital; that is, it consists of onfoff pulses representing
15 and 05, A device called a modem (short for modulator-demodulator) is needed
to translate these digital signals into analog signals that can travel over standard
leph lines. In its modulation phase, the modem turns the computer’s digiral
signals into analog signals, which are then transmitred across the phone line. The
reverse takes place during its demodulation phase, as the modem receives analog
signals from the phone line and converts them into digital signals for the com-
puter. Figure 7B.2 shows how I 5 C i through | and a
telephone connection.

A modem’s transmission speed (the rate at which it can send data} is measured
in hits per second (bps). Today’s fams: modems for dial-up connections on stan-
dard phone lines have a i ission speed of 56,000 bits
per second, or 36 kilobits per second (Kbps), and are called 56K modems. The
6K rnulicm's speed is due to several factors, such as the mud:m‘s use of the V.90

or newer V.92 data c ications {ards. These standards allow | o
communicate more efficiently over analog phorl: lines. Th:u: modems seldom ac-
wally achieve their highest 1 rate, b , because of bad




The analog signal
(audible)

s sent through
telephaone linas.

Digital signal

connections and noise in the telephone lines. Still, if you must use a standard
phone line for data communications, a 56K modem will give vou the fastest data
transmission speeds available for PCs.

Data moves through the line so quickly that even the smallest amount of stanc
can introduce significant errors, Noise you could not hear if you were using the
telephone line for a conversation can
wreak havoe with computer data. As a re-
sult, d and ¢ ications soft-
ware use error-correction protocols to
recover from transmission errors. These
protocols enable a modem o detect errors
in the data it is recerving and to request
that error-ridden data be resent from its
source,

An external modem is a box that houses
the modem’s circuitry outside the compurer
(see Figure 7B.3). It connecrs 1o the compurer
using a serial, USB, or FireWire port, and
then connects to the telephone system with a
standard telephone jack. An internal modem
is a circuit board that plugs into one of the
computer’s expansion slots (see Figure 7B.4).
An internal modem saves desktop space but

pies an expansion slot. Mod also
come in the form of a PC Card for use with
laptop compurters and with newer models, are
likely to be built into the laptop appearing as
a port in one of the sides (see Figure 7B.5).
Some use standard telephone lines, bur others
include a cellular phone, which enables com-
pletely wircless transmissions.

Most modems used with | comp
ers also can emulate a fax machine. Called
fax modems, these devices can exchange
faxes with any other fax modem or fax ma-
chine. With the proper software, users can
convert incoming fax files inta files that can
be edited with a word processor—something
that stand-alone fax machines cannot do.

% 011010001 MODEM e —

FIGURE 7B.2

How madems connect compulers
through tefzphong lines.

FIGURE 7B.3

On the tack of this external modem are
comnections for attacking i ko the
computer, & elaphone jack, and @
tatophone.

EQI.IRE 7B.4

An intemal maifem plugs into one of e
computsr's asgansion slots,

FIGURE 7B.5

This notebook coemputer s equpped with
o modem in the form of @ PC Card. The
modem comes egqaipped with 3 cefular
umnit, 50 the user can log into & network
withou using & Iskaphone fine.
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Productivity Tip

The- Telecommuter's Checklist

Today, many peaple have the oppartunity to work at home
or on the road with the hein of computers, telecommunica-
tions equipment, and the Internet. These workers are called
telecommuters because they work at a remote location
rather than their employer's office.

Companies are supporting efforts to allow employees
from time to time to work from home. Some employees who
travel often also are using home offices because it can be
less expensive to equip a home worker than to pay for on-
site office space. Employers also can reduce workplace-
related hazards by minimizing the number of workers on
site. Another benefit of telecommuting is that some work-
ers are more productive in a home office where they can
spend more time actually working on assignments and less
time commuting,

To be effective, telecommuters must be just as well
equipped as someone working in the company’s office head-
quarters, The home offices need to be set up for creating
and processing data, exchanging data with others, and

i with coll and clients. A typical
telecommuter’s equipment checklist might ook like this:

»> A Reliable Computer. Because of the remoteness from
the main office, telecommuters may need more powerful
computers, or at least more reliable equipment, to com-
plete the necessary tasks, Often the telecommuter needs

Usas for a Modem

¥

to have important programs and data files stored on a
local disk, This is because the off-site worker may nat al-
ways be able to access all programs and data files he or
she needs by remotely logging into the company's net-
work. In this case, the telecommuter needs to have im-
portant programs and data files stored on a local disk.
Because the telecommuter's computer may need to per-
form additional tasks, such as remotely connecting to
other systems, faxing, and printing to a local printer, the
more power and storage space the computer system has,
the better.

Data Communications Media. Although most computers
have a modem, dial-up connections are too slow and in-
efficient for many business uses. For this reason, many
employers equip telecommuters’ PCs with a network card,
enabling them to use a cable modem or DSL connection.
Oftentimes with these high-speed connections, multiple
PC connections may be made using switches or hubs, or
a wireless access point. Telecommuters usually use the
Internet to connect with the office’s network or they
may dial up over a phone line that attaches directly to
the company’s private network. It is critical that the In-
ternet connection be fast enough to meet all access de-
mands needed for proper productivity,

File transler is the process of exchanging files between computers, either through
telephone lines or a network. If you use your computer to send a file to another

SELF-CHECK
Circle the word or phrase that best completes each statement.
1. Tha term modem s shart for

a. modulate/
demodulate

2. I a modem detects an emor in data it has received from another computer, |t can re-

quest that the data be

a. deleted b. resent
3. Most PC modems can emulate a

& scanner b. keyboard
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person’s computer, you are said 1o
be uploading the file. 1f you use
your computer to copy a file from
a remote computer, you are said o
be downloading the file. For a file
to be transferred from one com-
puter to another through a pair of
modems, both computers must use
the same file transfer protocol. The
most common file transfer proto-
cols for modems are called Kermit,
Xmodem, Ymodem, Zmodem, and
MNP

¢. fax maching



» Faxing Alternatives. Rather than purchasing an expen-
sive fax machine that takes up space and ties up a phone
line, many telecommuters use the more affordable scanner
instead. Using fax software, they can send and receive
faxes directly from their PC. If they need to fax a docu-
ment with a signature, they can scan the document first
and then fax it. Multifunction “all-in-one” printer/copier/
scanner/fax machines are ideal for telecommuters,

»» Wireless Communications. With the use of access
points offered by hotels and cafes, having a wireless NIC
for a laptop can allow mobile users access to the com-
pany's private network via the Internet at any time. To-
day, handheld devices offer the same type of access. A
farther-reaching technology is the use of various cellular
phone devices that allow Internet connections via the
cell phone connection.

» Service A Tel ters are often
for setting up and maintaining their own accounts for
communications and Internet services, especially when
their home is in a different city than their employer's of-
fice. A conscientious employer will reimburse the worker
for but the employee may be ex-
pected to seek out, set up, and maintain communication
accounts and Internet services.

Using Digital Data Connections

dard teleph lines

As vou learned carlier,

it analog signals in which
sound is translated into an electrical current. As a result, vou need a modem to

= With tha halp of PCs and communicaions aquipment, miflions of
peopie have found that they can be more productive working at homa than
at the company's office.

translate data into a form that can be sent over telephone lines. Modems can
sometimes transmit data at rates as high as 56 kilobits per second (56 Kbps). Still,
when you consider that most cable modems or DSL connections can transmit
data at speeds up to and sometimes exceeding 1.5 Mbps, phone lines and modems

seem like a poor alternative.,

The relephone companies recognized this problem several years ago and began
the long process of converting an analog system into a digital system. The massive
data channels that connect major geographical regions are already digital cables,
but the telephone lines running under or above most city streets are still analog.
This combination of digital and analog lines makes for an extremely confusing
system, especially when you are transmitting dara through a modem (see Figure

ies complete the transition and digi-
ission system will be a lot

7B.6). H , when the telepl comy
tal lines are installed to every building, the data o
simpler.
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FIGURE 7B.6
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The transformation from analog 1o digital lines will affect most users in three
simple ways:

3 A different phone will be needed. A digital phone that translates voice into
bits rather than an analog signal is needed.

» There will be no more need for a modem. An adapter that simply reformats
the data so that it can travel through the telephone lines is needed.

» Data can be sent very quickly.

Broadband Connections
Several broadband technologies are being offered by the relecommunication
industry m;l.ay The term broadband is used to dﬁ:nbe any data connection rhat
can transmit data faster than is possible th ha dard dial-up
using a modem. Some of the better known are called integrated services digital
network (ISDNJ, T1, T3, DSL, cable modems, and RTM

To get an und 5 of the inc in , you need to know
that a basic rate integrated services digital network (basic rate ISDN or BR1) con-
nection combines two 64 Kbps data channels and one 19 Kbps error-checking
channel (see Figure 7B.7). In the United States, a primary rate ISDN (PRI) con-
nection provides 24 channels ar 64 ths each for a rotal bandwidth increase of
1.544 Mbps. This level of bandwidth is also known as Fractional T1 service. It is
also possible to hase lines from teleph ies that offer even more
bandwidth, For cxample, a T3 line offers 672 channels of 64 Kbps each (plus
control lines) for a total of 44.736 Mbps. The cost of this technology remains
high, so many telec ies offer services between the levels of
BRI and PRI

DSL Technologies

Another type of digital telephone service—called digital subscriber line (DSL)—is
very popular, especially with home users. This is because DSL service is rypically




less expensive than T1 services in terms of hardware, setup, and monthly costs, In
facf., many local telephone companies offer only DSL services in their markets,
other broadband rechnologies altogether.
Several types of DSL, including the following, are available in different mar-
kets, cach offering different capabilitics and rates ranging from 100 Kbps to over
30 Mbps:

»  Asymmetrical DSL (ADSL)

»» Rare adaprive DSL (RADSL)
3 High-bit-rate DSL (HDSL)

» ISDN DSL (IDSL)

» Symmetric DSL (SDSL)

» Very-high-bit-rare DSL (VDSL)

The actual performance you can achieve with DSL depends on the type of DSL
service you choose, the distance between the DSL modem and the telephone com-
pany’s switch, and many other factors.

Cable Modem Connections

Cable modem service is a technology that enables home computer users to con-
nect to the Internet through their cable TV connecrion with higher speeds than
those offered by dial-up connections (see Figure 7B.8). However, cable modems
also are finding acceptance in small- ro medium-sized businesses as an alrernarive
to other technologies such as DSL. Cable modems usually achieve download
speeds of abour 27 Mbps but are capable of speeds equal to T1. These speeds are
substantial increase over dial-up connections. The only limitations on speed are
the number of users in the local neighborhood sharing the same connections.

In a typical cable network, a facility called a “head end™ serves as the primary
point where the television signals enter the system through satellite and standard

-

FIGURE 7B.7

With local digetal telephone Bnes, deta
fransmissions can remain In a digital
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over-the-air broadeast means. The head end is also where the dedicated Internet
connection oceurs, connecting the cable TV nerwork to the Internet. From the
head end, the network branches out to subscriber locations using combinations of
fiber-optic and copper cable, typically terminating at each end-user location as
coax cable, Because a transmission must often traverse several miles from the
head end to the end user, amplifiers are used 1o keep the signal strong. The greater
the distance from the head end, the more amplifiers are required.

ATM

DSL, cable modems, T1, and T3 can all be used effectively to set up WANs as
long as the networks are used primanly for transferning the most common types
of data—files, c-mail messages, and so on. However, these types of services are
not always well suited for transmitting live video and sound. As a result, commu-
nications companies offer a service called ATM, which stands for asynchronous
transfer mode,

ATM is a protocol designed by the relec ications industry as a more ef-
ficient way to send voice, video, and computer data over a single network. It was
originally conceived as a way to reconcile the needs for these different kinds of
dara on the relephone system, but the proponents of ATM argue thar it also can
be implemenred on compurer LANs and WANSs. In fact, ATM is a nerwork pro-
tocol. To install ATM, the purchase of special network adapter cards for every
networked device and special higher-level switches is required.

Wireless Networks

Most companies rely heavily on cabling. However, small awkward areas and
older buildings make the use of wires very difficult. Also, although this situation

tp: com/

peternorion

simnef™
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is changing with newer homes, most older houses are not wired with network ca-
bling. Rather than removing walls and spending many hours pulling cables or
paying an clectrician to do it, home owners are opting for wircless networks. In
addition, wireless technology allows connectivity so that portable and handheld
computers can move around while being continuously connected to a network.



Wireless: 802.11

The wireless standard that is becoming very popular follows the family of specifi-
cations called 802.11 or Wi-Fi, The 802.11b standard describes specificarions for
wireless speeds up to 11 Mbps, which is a litle faster than the slowest form of
Ethernet (10 Mbps) but much faster than the typical 1.SMbps high-end DSL con-
nection, The 802,113 standard describes specifications for wireless LANs that
provide 20+ Mbps connection speeds.

Wireless Access Point

To create a wireless LAN, a wircless access point is needed. In a wireless environ-
ment, single or multiple PCs can connect lhruugh a smgle wireless access point
(WAP). In larger wi pologi ines can roam
through different access points and !ta} on the same network domain with the
same level of security. If the nerwork must grow to handle more users, or expand
its range, extension points can be added.

The WAP connects to an Ethernet LAN
like any other device and allows comput-
ers with wireless NICs to funcrion in the
Ethernet LAN environment. In addition,
some wireless access points come with
built-in routers, firewalls, and switches so
that you do not have to buy multiple
hardvare devices (see Figure 7B.9).

A very important limitation with wireless devices is distance. The distance a
wireless access point can reach depends on the and the obstacles between
devices that weaken the signal. Depending on the quality of the device, a typical
antenna can reach berween 50 and 150 meters.

Wireless Adapter

A PC or laprop needs a wireless adapter card (wireless NIC) thar
meets 802.11b or 802.11g standards to make contact with the WAP
(see Figure 7B.10). Many wireless NICs come with urility software
thar allows you o itor signal h and dewnload speeds.

FIGURE 7B.9

‘Wireless firevwall switch router,

FIGURE 7B.10

A wreless NIC
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With the increased attention to national and corporate secu-
rity in the United States, Michael French is well positioned
for a long and successful career in computer networking, par-
ticularly when it comes to protecting those systems from
hackers.

As a senior security consultant for IBM, French has con-
ducted and managed projects for leading firms in the insur-
ance, banking, investment, and educational industries. A
typical workday will find him on the road at a client's Loca

v Computers In Your Career

Careers in Networking

he overcomes by reading, studying, and attending trade
conferences and seminars, “There's a constant need to up-
grade your knowledge,” says French. “The current buzzword,
for example, is Voice over IP and it's unleashing a flood of
new products and problems that we never knew we had,”
Most rewarding about the IT networking field, says
French, is that it's always interesting and never boring. The
job also comes with a degree of autonomy, since many net-
worlnng pmfﬁsmmb manage their own projects and are

SUN Solaris servers, or PCs running Microsoft Windows.

French is living proof that networking professionals have
a wide range of career paths to choose from. Before joining
I1BM, for example, French ran his own consulting firm fo-
cused on mobile computing and voice/data networks and
previously served as vice president of e-commerce for Bank
of America.

A graduate of Brown University and Long Island Univer-
sity, where he earned a Master of Science in management
science, French is IBM certified in IT security, was awarded
two patents for electrical designs, and was a co-inventor on
four other patents. He typically works a 10-hour day, with
much of it spent assessing network security for individual
1BM clients.

Keeping up to date on the latest developments in the
networking space is French's biggest job cnallenge, and one

Chapter 7

and capable of making decisions and
attaining guals. He sees future prospects in networking as
“exciting” and doesn’t predict any drop-off in demand for
good networking professionals. “It's a fast-growing and
fast-changing field,” he adds.

Other careers relating to networking and data communi-
cations include

» Customer Service Support. Many entry-level jobs are
coming from the customer support areas of software, op-
enating systems, and telecommunication systems indus-
tries. This involves troubleshooting issues with ¢
over the phone or sometimes providing mobile on-site
support. Customer support comes in various levels. Front-
line support is usually called level 1. The support levels
can go all the way back to the developers of the software
or hardware, Support at this level is usually very technical
and the salaries are high.




»

These individuals are responsi-
ble for managing a company’s network infrastructure.
Some of the jobs in this field include designing and im-
plementing networks, setting up and managing users’ ac-
counts, installing and updating network software and
applications, and backing up the network.

» Infi jon 5 (IS) Managers. IS gers are

ponsible for ing a team of inft ion profes-
sionals, including network administrators, software de-
velopers, project managers, and other staff, Jobs in the
15 management field differ according to the needs of the
company.

» Data C icati These are
responsible for setting up and maintaining Internet, in-
tranet, and extranet sites, Often they are also responsi- =+ Athough the natworking fisids are facing & skght economic downtum
ble for designing and ing an organization's o unperevel jobs, the indstry is expected fo grow fastar than ofher
telecommuting initiative. ingkesiries. especialy at the skilfed support or entry leveds.

The Bureau of Labor Statistics calls networking one of
the most rapidly growing fields in the computing industry.
Median annual earnings of network and computer systems
administrators were $51,280 in 2000, with the middle 50
percent earning between $40,450 and $65, 140,
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Summary -

Chapter 7

Networks, and especially home users, commonly transmit data across telephone
fines.

Telephone companies are offering more digital lines (which are better suited to data
transmission). While homes and businesses are still served by analog telephone lines,
the use of cable modems and DSL is rapidly growing.

To transfer digital data cver analog telephone lines, computers must use madems.
When a computer sends data, its modem translates digital data into analog signals
for over dard telept lines. At the receiving end, the computer's
modem converts the analeg signals back into digital data.

Modem transmission speeds are measured in bits per second (bps). Cumently the pre-
ferred standard for modems is 56 Kpbs,

Using digital connections, businesses and homes can transmit data many times
faster than is possible over standard phone lines,

The mest popular digital lines offered by telephone companies include T1, T3, and
DSL. They offer faster data transfer rates and higher bandwidths than standard phone
lines.

Anather type of digital service is called ATM {asynchrenous transfer mode). ATM is
adapted for transmitting high-volume data files such as audie, video, and multime-
dia files.

Many cable companies now offer Internet connections to homes and businesses
through the same lines that carry cable television service. Cable modem service can
be as fast as T1 and some types of DSL services.

Wireless technology follows a standard called 802.11. The two most popular stan-
dards in use are B02.11b and 802.11g. In addition to other requirements, each gov-
ems the standards for wireless speeds, The 802.11b standard describes specifications
for speeds up to 11 Mps and 802.11g, for 20+ Mbps connections.

To gain access to an Ethernet LAN wirelessly, you need a wireless NIC and a wireless
aceess point (WAP) needs to be added to the Ethernet LAN.




Key Terms ::

802.11b, 275 dedicated media, 268 internal modem, 269
802.11g, 275 digital subscriber line (DSL), 272 modem, 268
asynchranous transfer mode download, 270 plain old telephone system
(ATM), 274 error-cormection protocol, 269 (POTS), 268
basic rate integrated services extension points, 275 T1, 272
digital network (basic rate external modem, 269 13, 272
ISDN or BRI), 272 fax medem, 269 upload, 270
bits per second (bps), 268 file transfer, 270 Wi-Fi, 275
broadband, 272 integrated services digital network wireless access point (WAF), 275
cable modem service, 273 (ISDN), 272

Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank.
. The process of copying a file from a remote computer onto your computer is called
. The process of sending a file to another user's computer over a network is called

. A modem’s t ission speed is d in

1
2
3. There are several different versions of —____ service, each offering its own capabilities and rates.
4
5

. A device that is added into an expansion slot that allows users to connect the PC to the telephone line is called
1)) J——

6. service is a good choice for businesses that need to transmit very large files, such as live audio or
video feeds.

7. Theterm __ describes any data connection that can transfer data faster than a standard dial-up
connection,

B. Your telephone connects to an “old-fashiened”™ network, called the .

9. Modems and ications software use protecols to recover from transmission errors,
10, is another name to describe 802,11 technology.

Hetworks



Multiple Choice ::

Circle the word or phrase that best completes each statement.

1. You should consider _________ when purchasing a modem.
a. transmission speed b. error correction and c. fastest error correction  d. bus speed of PC
and data length transmission speed method
2. The abbreviation bps stands for
a. bytes per second b, bits per second ¢. bandwidth per second d. baudrate per second
3. A{n) —____ enables a modem to determine whether data has been corrupted and to request that it be
retransmitted.
a. TCP protocol b. file transfer protocol c. Internet protocol d. emor-protection
protocol
4, service offers a total of 44.736 Mbps of bandwidth.
a. ATM b.T1 c. T2 d. 73
5. In a cable network, the _________ is where the cable TV netwark connects to the Internet.
a. head end b. switching station ¢. cable modem d. R145 jack
6, If you want to connect to a remote network or the Internet using @ modem, you need to connect the modem to
an)
a, analog telephone line b. digital telephone line e. teleconferencing line o, ATM line
7. The expression Mbps stands for
a. ten thousand hits b. megabits per second €. gigabits per second d. microbits per second
per second
&. The basic rate ISDN service provides
@, one 256 Kbps data b. two 64 Kbps data ¢, 13 communication d. two 13 communication
channel and one 64 channels and one channels channels
Kbps error-checking 19 Kbps error-checking
channel channel
9. _ __is possible though a network or telephone lines.
a. cellular data transfer b. Internet access and . analog file updating d. digital signaling
file transfer
10. A modem converts the computer's digital data into analog signals inthe _________ phase of its operation.
a. modularization b. modulification c. modutation d. modularitization
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Review Questions ::
In your own words, briefly answer the following questions.

- Why are modems required when two computers need to exchange data over standard telephone lines?

. What factors should you consider when purchasing a modem?

. If digital telephone lines completely replace analog lines, how will data rommunications be simplified?
- Name three different versions of D5L service.

. What is the difference between the 802.11b standard and the 802.11g standard?

. Why don't 56K modems usually achieve their highest potential data transmission rate?

. What are two popular types of modem devices that can be attached to or installed in a PC?

. Most modems used with PCs also can emulate this type of office machine. What is the machine and what is the
device called?

8. File transferring usually involves two types of processes; what are they?
10. BRI and basic rate ISDN have the same meaning. What do these acronyms mean and how are they the same?

0 NS s W N =

Lesson Labs ::

Complete the following exercises as directed by your instructor.

1. Determine if your PC has a madem and view its settings. Open the Control Panel window and then double-click the
Modems icon (Phone and Modem Options icon if using Windows XP) to open the Medems Properties dialog box. If any
modems are listed, select them one at a time and click the Properties button. Review the properties for each modem.
Be careful not to change any settings. Close all open windows and dialog boxes.

2, HyperTerminal is a Windows utility that enables your computer to “call” another computer directly and exchange data
over a telephone line. Choose Start | Programs | Accessories | Communications | HyperTerminal. When HyperTerminal
launches, open the Help menu and study the Help topics to leam more about the program and its capabilities. When
you are finished, close all open windows and dialog boxes.
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Chapter Labs

Complete the following exercises using a computer in your classroom, lab, or
home, {Nate: These exercises assume you are using Windows XP or Windows
2000 and that your computer is connected to a network. If not, ask your instruc-
tor for assistance.}

1.

3

Learn more about networking in Windows. Windows provides many net-
working-related options and services. To learn more about the networking ca-
pabilities that are built into your version of Windows, use the Help system to
find information. Here's how:

a.

d.

Click the Srart burton o open the Start menu and then click Help {Help
and Support if using Windows XP). Depending on which version of Win-
dows you use, a different kind of Help window will appear.

. I you use Windows XP, skip to step C. If you use Windows 2000, click the

Shaw button on the Help window's toolbar to open the lefi-hand pane of
the Help window. Click the Contents tab and then click the Networking
link. The category expands, revealing more than a dozen Help topics deal-
ing with networking. Click each topic in the Contents tab and read the in-
formation that appears in the right-hand pane of the Help window.

. 1f you use Windows XP, click the heading Nerwork and the Web; then se-

lect the Network options and begin the tour by clicking the Gerting Started
option.
When you are finished, close all open windows and dialog boxes.

. Want to set up a home network? If you have more than one computer at
home, you may want to set up a home network so they can share a printer, an
Interner connection, or other kinds of resources. Creating a home nerwork is
a lot easier and cheaper than you might think. The Internet is a good place to
learn about all rypes of home networks, to shop for the bardware and soft-
ware you need, and to get step-by-step instructions for building your own net-
work. Visit the following sites to learn more:

2Wire Support. htrpufwww. 2wire.com/fp=72
About.com'’s Home Networking Tutorial.
httpzficompnetworking.about.com/cs/t king/a/
homenetguide.him

Actiontec Home Computer Networking Info Center.
hrpffwww.homenethelp.com

1F

Bi 8 On-Line Education: Home
Networking httpfwww.iec.orglonline/tutorialsthome_net

Check out videoconferencing, Several affordable videoconferencing applica-
tions are available, all of which enable you to join online videoconferences on
a private network or the Internet, You can learn more about some of these
products at these Web sites:

iVisit, hop:/fwww.ivisit.com
ClearPhone. hrrpiwww.clearphone.com
First Virtual Communications. httpafwww.fvc.com

Microsoft Wind NetMeeting. hrrpiww i i fwindows/
nermeering




Discussion Questions

As directed by your instructor, discuss the following questions in class or in
groups.

1. Crearte a list of ways in which companies can save money by serting up a ner-
work. Look beyond issues such as printing and sharing programs. Can you
imagine other ways to save money by using a network?

2. How practical do you think home networks really are? Do you see a practical
use for them, besides playing games or sharing printers? In your opinion, will
people really connect their PCs, home appliances, and ueilities with a home
network someday? Why or why not? Share your views with the group, and be
prepared ro supporr them.

Research and Report

Using your own choice of resources (such as the Internet, books, magazines, and
newspaper articles), research and write a short paper discussing one of the fol-
lowing topics:

»  The growth of telecommuting in American business.

» The largest private LAN or WAN in the United States.

»» Recent advances in small-switch technology.

When you are finished, proofread and print your paper, and give ir to your in-
structor.

(LI

Networks give us more choices and freedom in the At what point is an employee abusing the freedom
workplace, but they also can be misused. With this afforded by telecommuting? In your view, what
thought in mind, discuss the fallowing questions in kinds of activities or behaviors constitute such
class. abuse?

1. Telecommuters enjoy working at home because it 2- It is estimated that most occurrences of hacking
gives them more control over their schedules while avelconducted by employees who pilfer data ‘frarn
removing the distractions that are part of the work- their employers’ networks and then sell or misuse
place. Realizing that they are no longer under the that information. How far should companies go to
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-
-
w
-
-
-
w
-
-
-
-
=
=
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watch of a supervisor, hawever, some workers abuse prevent such abuse? What kinds of punishments are
their telecommuting privileges. What are the risks appropriate?
to business of allowing employees to telec »
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This chapter contains the following lessons:

Lesson BA:

The Internet and the World Wide Web
The Internet's History
The Internet's Major Services
Understanding the Woild Wide Weh

w+ Using Your Browser and the World Wide Web
Searching the Web

Lesson BB
E-Mail and Other Internet Services

*» Using E-Mail
More Features of the Internet

Presenting
the Internet




Overview: What Is the Internet?

Even if you have not had a lot of experience with computers, it wouldn't Th e I nte rn et

be surprising to learn that you have been on the Internet.

In the past few years, millions of people have gone online—and some a n d th e WO rl d
of them probably thought they would never have a use for a computer. .
Indeed, many Internet enthusiasts buy computers just so they can go on- W I de We b
line, and for no other reason.

But what is the Internet? Simply put, the Internct is a nerwork of net-
works—a global communications system that links together thousands
of individual nerworks. As a result, virtually any computer on any net-
work can communicate with any other computer on any other netwmk
These connections allow users to exch to
in renl time (seeing B and | ,, 1o share data

and to access limitless stores of i ion

Thr.' Internet has become so important that its use is considered an es-
sential part of computer use. In other words, mastering the Internet is
| one of the first things you should do, if you want to get the most from
your computing experience. In this lesson, you will get an overview of
| the Interner by reviewing irs history, the basics of the World Wide Web,

and browser use.

e

OBJECTIVES ::
List two reasons for the Intemet’s
creation.
Identify six major services you
can access through the Internet.

'3 Name three ways in which people
commanly use the Internet.

3 Use @ Web browser to navigate
the World Wide Web.
Find content on the Web, using
standard search tools.
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The Internet’s History

No introduction to the Internet is complete without a short review of its history.
Even though roday’s Internet bears lintle resemblance 1o its forebear of 30-plus
vears ago, it still functions in basically the same way.

The Beginning: A “Network of Networks”

The seeds of the Internet were planted in 1969, when the Advanced Research
Projects Agency (ARPA) of the US. Department of Defense began connecting
computers at different universities and defense contractors
{see Figure 8A.1). The resulting network was called
ARPANET. The goal of this carly project was to create a large
computer network with multiple paths—in the form of tele-
phone lines—that could survive a nuclear artack or a narural
disaster such as an carthguake. If one part of the network
were destroyed, other parts of the network would remain
functional and data could continue to flow through the sur-
viving lines.

ARPA had a second important reason for creating such a
network. That is, it would allow people in remote locations to
share scarce computing resources, By being part of the net-
work, these users could access faraway systems—such as gov-

or university-owned supercomy —and conduct
research or communicate with other users.

At first, ARPANET was basically a large network serving only a handful of
users, but it expanded rapidly. Initially, the network included four primary host
computers. A host is like a network server, providing services to other computers
that connect to it. ARPANETs host computers (like those on today’s Interner)
provided file transfer and communications services and gave connected systems
access to the network’s high-speed data lines. The system grew quickly and spread
widely as the number of hosts grew (see Figure 8A.2).

The network jumped across the Atlantic to Europe in 1973, and it never
stopped growing. In the mid-1980s, another federal agency, the National Science
Foundation (NSF), joined the project after the Defense Department stopped fund-
ing the network. NSF established five “sup ing centers” that were avail-

able to anyone who wanted to use them for academic rescarch purposes.

1 P




The NSF expected the supercomputers’ users to use
ARPANET 1o obtain access, but the ageney quickly discovered
that the existing network could not handle the load. In response,
the NSF created a new, higher-capacity network, called N5Fnet,
to complement the older, and by then averloaded, ARPANET.
The link between ARPANET, MNS5Fner, and other nerworks was
called the Internet. (The process of connecting separate networks
is called internerworking. A collection of “networked networks™
15 described as being internetworked, which is where the Inter-
net—a worldwide network of networks—gets its name.)

NS5Fnet made Internet connections widely available for acade-
mic research, but the NSF did not permit users to conduct private
business over the system. Thercfore, several private telecommuni-
cations companies built their own network backbones thar used

same set of networking protocols as NSFnet. Like a trec’s
trunk or an animal’s spine, a network backbone is the ‘.rlnr:ll

$A.3). These private portions of the Internet were not hmm'd by NSFnet's “appro-
priate use™ restrictions, so it became possible to use the Internet to distribute busi-
ness and commercial informarion,

The original ARPANET was shut down in 1990, and government funding for
NSFnet was discontinued in 1995, but the commercial Internet backbone services
replaced them. By the carly 1990s, interest in the Interner began to expand dra-
matically. The system that had been created as a ool for surviving a nuclear war
found its way into businesses and homes, Now, advertisements for movies are far
more ¢ online than collak ions on physics research,

Today: Still Growing

Today, the Internet connects thousands of networks and hundreds of millions of
users around the world. It is a huge, cooperative communiry with no central own-
ership. This lack of ownership is an important feature of the Internet, because it
means that no single person or group controls the network. Although there are
several organizations (such as The Internet Society and the World Wide Web Con-
sortium) that prof fards for I lated technologies and guidelines
for its appropriate use, these organizations almost universally support the Inter-
net’s op and lack of lized control.

As a result, the Internet is open to anyone who can access it. If vou can use a
computer and if the computer is connected to the Internet, you are free not only
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to use the resources posted by others,

but to create resources of your own;

|lnternet Users in the US, 2000-2006 (in millions)

that is, you can publish documents

on the World Wide Web, exchange e-
mail messages, and perform many
other tasks.

This openness has attracted mil-
lions of users to the Internet. Internet
access was available to nearly one-
half bhillion people worldwide in
2001, The number of actual users
continues to climb dramatically, as
shown in Figure 8A.4,
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FIGURE 8A.5

The Internet’s sarvices differ in the way
Aty book and function, but each one has
a urigue set of uses and s own special
appeal to different users.

The Internet’s Major Services

The Internet acts as a carrier for several different services, each with its own dis-
tinct features and purposes (see Figure BA.5). The most commonly used Internet
SETvices are

The World Wide Web

Electronic mail

3 News

¥

%

o

»» File Transfer Protocol
3 Chat
3

¥

Instant messaging

»» Online services

¥

»

2

Peer-to-peer services

To use any of these services, you need a computer that is connected to the Inter-
net in some way. Most individual users connect their computer’s modem to a tele-
phone line {or use a high-speed connection such as DSL or a cable modem) and set
up an account with an Internet service provider (ISP}, a company that provides
local or regional access to the Internet backbone. Many other users connect to the
Internet through a school or business network., To use a specific service, you also
need the right type of software, Some programs enable you to use multiple Internet
services, 5o you do not necessarily need scparare applications for cach service.

Understanding the World Wide Web

The World Wide Web (also known as the Web or WWW) was created in 1989 ar
the European Particle Physics Laboratory in Geneva, Switzerland, as a method for
incorporating footnotes, figures, and cross-references into online documents. The
Web's creators wanted to create a simple way to access any document that was
stored on a network, without having to search through indexes or directorics of
files, and withour having to lly copy d from one I o an-
other before viewing them. To do this, they established a way to “link” docu-
ments that were stored in different locations on a single computer, or on different
computers on a network.

If you imagine a collection of billions of documents, all stored in different
places, bur all linked rogether in some manner, you might imagine them creating a




“web™ of interconnected information (see Figure 8A.6), If you extend that
collection of documents and their links to cover the entire globe. vou
have a “world-wide web” of information. This concept is where the
Web gets its name.,

Many people believe that the Web and the Internet are the
same thing, but this is not correct. In fact, they are two differ-
ent things. The Web is a service (a system for accessing docu-
ments) that is supported by the Internet {a gigantic network).

How the Web Works

Web documents can be linked rogether because they are cre-
ated in a format known as hypertext. Hypertext systems pro-
vide an easy way to manage large collections of data, which
can include text files, pictures, sounds, movies, and more. In a
hypertext system, when you view a document on your com-
puter’s screen, you also can access all the dara that mighe be
linked to it. So, if the document is a discussion of honey bees, vou
might be able to click a hypertext link and see a photo of a bechive, or
a movie of bees gathering pollen from flowers (see Figure 8A.7).

“To support hypertext documents, the Web uses a special protocol, called the
hypertext transfer protocol, or HTTP, (You will learn more about protocols in
Chapter 7, “Networks.™) A hypertext document is a specially encoded file that uses
the hypertext markup language, or HTML. This language allows a document’s
author to embed hypertext links—also called hyperlinks or just links—in the doe-
ument. HTTP and hypertext links are the foundations of the World Wide Web.

As you read a hypertext document—more commonly called a Web page—on
screen, you can click a word or picture encoded as a hypertext link and immedi-
ately jump to another location within the same document or to a different Web
page (see Figure 8A.8). The second page may be located on the same computer as
the original page, or anywhere ¢lse on the Internet. Because you do not have o
learn sep c ds and add to jump to a new location, the World
Wide Web organizes widely scattered resources into a seamless whole.

A collection of related Web pages is called a Web site. Web sites are housed on
Web servers, Internet host computers thar often store thousands of individual

Bikon of documents and their knks
creats & web of information that reaches
around the world,

ONLINE @

Far mare mformation on ypartext
and HTML, wisit
Ittpe/fwrww.mhhe.com/
peternorton.
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Presenting the Internet 289




| @ N

FIGURE 8A.8

This an example of a bypical Web sie.
The user can click one of the typerinked
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pages. Copying a page onto a server is called publishing the page, but the process
also is called posting or uploading.

Web pages are used to distribute news, interactive educational services, prod-
uct information, catalogs, highway traffic reports, and live audio and video, and
other kinds of information. Web pages permit readers to consult databases, order

Jucts and inf ion, and submit p with a credit card or an account

number.

Web Browsers and HTML Tags

For several years, the Wek dan i ing but not parti exciting
tool used by scientific researchers, But in 1993, developers at the Narional Center
for Supercomputing A.ppbcannns (NCSA) created Momc pm.nm.nd-cll:k Web
I}rwwr A Web browser {or b }is a soft igned ro find

documents on the Web and then open the documents on the user’s com-

com/

jpeternorton.

pun:r_ A point-and-click browser provides a graphical user interface that enables
the user to click hyperlinked text and  images to jump to other documents or view
other data. Several based Weh are also available and are used in
nongraphical operating systems, such as certain versions of UNIX. Mosaic and
Web browsers that evolved from it hzve r_ha.nged the way people use the Internet.
Today, the most popular graphical Web are ft's I Ex-
plorer (see Figure 84.9) and Netscape Navigator (see Figure 8A.10).

Later in this chapter, you will learn about using a browser to navigate the Web
and find content,
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URLs

The hypertext transfer protocol uses Internet addresses in a special formar, called
a uniform resource locator, or URL. (The acronym is usually pronounced by
spelling its letters out, as in “U-R-L.”) URLs look like this:

type://address/path

In a URL, type specifies the type of server in which the file is located, address is

the address of the server, and path is the location within the file structure of the

server. The path includes the list of folders where the desired file (the Web page it-

self or some other piece of data) is locared. Consider the URL for a page at the Li-

brary of Congress Web site, which contains information about the Library's
llection of p hibits (sce Figare 8A.11).

FIGURE 8BA.9

This is Microsoft Inlemet Explorer version
B, the most popalar of al availabie Web
browsers, It is available at ro cost from
Microsolt Corparation and i inchsded
wilh the Windowes operating systam.

FIGURE BA.10

This Is Netscape Navigator version 7,
which is availabie for free from Netscape
Corporation and mary othes Sources.
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The parts of a typacal UAL,

FIGURE BA.12

This &5 an ecample of a typical Waeb site.
The user can click ona of tha hyperinkad
taxt lin2s or images to jump to a diftarent
location in the same site, or to a ditfarent
site:

This s the document that —_

|
‘ the URL identifies.
|

ONLINE
[For more information on helper
applications for browsers, visit

This address is for an This site is run by a
Internet server that uses governmanl agency—the
the hypertext transfer Library of Congress (LOC).
protocol (HTTP).

http:/lwww.Ioc.gov/lexhibitsltreasures|

To find speciic Web pages
about ongoing exhibits at the
Library of Congress, your
browser follaws the URL'S path
10 a folder named “exhibits,”
then to a subfoider named
“treasures.”

This site is on the part of
the

URL The browser's address bax displays
the URL or}m current page.
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1f you were looking for an HTML document (that is, a Web page) named “Ex-
hibition Overview™ at this Web site, its URL would look like this:

hrepafwww.loc.goviexhibi Jr66.heml

Because URLs lead to specific documents on a server’s disk, they can be ex-
tremely long; however, every single document on the World Wide Web has its
own unique URL (see Figure 8A.12).

Helper Applications and Multimedia Content
As vemn]e as (hey are, Web browsers alone cannor display every rype of content—
II 1 Ai

nten ilable on the Web, Many Web sites feature
audw and video content, including full-motion animation and movies. These large
files require special applications in order to be played in real time across the Web.
Because these applications help the browser by being “plugged in™ at the Aight mo-
ment, they are called helper applications or plug-in applications.



Plug-ins are used to support several types of
content, including streaming audio and stream-
ing video. Streaming rechnology works by send-
ing the audio or video content in a continuous
stream from the Web server to your browser. The
plug-in application receives the first portion of
the stream and stores it temporarily in a buffer
{an area in memory or on disk). After that por-
tion of the stream has been buffered, it is played
while the next portion of the stream is stored in
the buffer (scc Figure 8A.13). After the stream
has been played, it is deleted. The buffer-and-
play technique is an effective method for playing
a Iarge file qulck!) \uthml( waiting for the entire
file to d is, 1o be irted in its
entirety from the Wch SEIVET 10 YOUT COMmpUter.

The server sends multimedia
content in pieces to ba
butfared by the client PC,

The first piece of streaming
content is buffered, then —
played as the next plece
arrives.
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FIGURE BA.13

By streaming audic and vidan content to
your PG in “chumke,” mulimedia Web
sirs let you watch movies and ksten b
high-guality audio.

‘--_..-
—

|
There is a variety of multimedi. = J |
content available on the Web. For example, if you wvisit Launch (hupf ] |
www.launch.com), you can listen 1o |
CD-quality audio, warch music
videos, and much more. At Apple’s SELF-CHECK :: |
QuickTime Web site (httpifwww. Circle the correct answer for each question,
apple.com/quicktime), you can listen d |
to high-quality streaming music or 1. This early version of the Intemet was available for academic research, but not for |
watch the latest movie trailers. business use,
Television channels such as CNN a ARPATEL b, NSFret & INTRAnet
(htpelfwww.cnncom)  and  The
Weather  Channel  (htrp:iiwww., 2. jlne !Nurln Wide Web is a service that lets users access documents, but the Internet
weather.com) also deliver their audio Is this.
and video content ?m the W:bi’Us- a, agigantic network b. agigantic computer ¢. agigantic database
ing a plug-in application—such as = . ?
Microsofts Windows Media Player, 3 h a Ufﬂ.. the s the location within tha file structure of the server where a de
Apple’s QuickTime Player, or Real- sired fils can be found.
Pp yer,
Nerworks' RealOne Plaver—you can a. ype b. address . path
play any of these sources on your
computer (see Figure 8A,14).
e Norton
nowdie ONLINE
Pt o tart v et PLA
o e For more information on
:‘:’:‘::%ﬂ::"“ streaming misda, visit
e ey LAY hhe.com/
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products that are for sale. These on-
L oot | i lina resources are more transient. In-
b g e 04 8 e dividuals stop paying for online space
it bt don Bt Mo e Mt - e to host their creations; companies
vy 4 v s, ook Tk update their sites at least daily to
R T p———— showcase the latest products. Thus,
= kmarks and indoxed Web page |
B I o links “break” and fail. A wealth of in-
s e s “L':"':: et Stme v s et e o o vt formation seems in just as much dan- [
s ger of disappearing now as it was
::""""’_’" | before our online world evolved. |
w3 e In an attempt to prevent this from |
o 4 happening, the Internet Archive
R a7 s g [ | g o Mt | g e (WWW.WAybackmachine.org) was

MIT (http://classics.mit.edu). Established institutions and
museums, like the Louvre, are also increasingly providing
multimedia access to their collections (http://www.lou-
vre.fr). These large, institutional resources aren't in much
danger of suddenly disappearing, either. It now costs only
pennies to store gargantuan amounts of data, and user de-
mand for these famous and "significant” media continues
to grow.

So much for significant and historical resources. (As in the
Dast. what qualifies today as significant media continues to
be d by the individual institutions—that cre-
ate and manage these resources.) But the Intermet gathers a
lot more than just Shakespeare, Michelangelo, and the
Smithsonian Institution, Millions of individuals have spent as
many hours making their own collections and interests avail-
able, These aren't collections of “significant” or “traditional”
documents; they're personal exprassions put forth for the joy
of sharing interests with others. Still others are professional
sites, either created specifically to eam money or to promote

Using Your Browser and the World Wide Web

Throughout this book, you will find many Internet-related discussions, as well as
exercises and review questions that require you to use the Web, As you leared
earlier, the Web enables users to view specially formatted documents, called Web
pages, which can contain text, graphics, and multimedia objects such as video,
n of related Web pages is called
a Web site.) Web pages also can display navigational tools 1o help you move
around within a Web page, from one page to another within a Web site, or among,

audio, or animations. (Remember that a collecri

different sites.

formed in 1996. Its purpose: to per-

manently collect and make available
everything on the World Wide Web, starting from its 1996
inception. To date, the Internet Archive has saved over 10
billion Web pages, using over 100 terabytes of storage. (A
terabyte is roughly 1,000 gigabytes.) All these pages have
been catalogued and are searchable; many of them have
been culled together into specific collections of their own,
such as a September 11, 2001, collection. You can go back
and see what was on the Web back in 1998 exactly as it
was, Both personal and corporate sites are archived and
search capabilities are impressive, The Internet Archive is a
surprisingly unknown resource, but I've found it invaluable.
The next time you use a search engine and think you've
found the perfect resource—only to discover that it's no
longer online—switch over to the Internet Archive and take
a look. With so much effort being made to share and pre-
serve knowledge by means of the Internet, the Internet
Archive’s Wayback Machine satisfies a tremendous need: the
Internet sharing and preserving itself.

ONLINE

Far more indeemation on u

8 browsar, visit
Inttp:/fwww.mhhe.com/
petermorton
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You can specify a URL in several ways,
but three methods are most commeonly used:

» Type the URL in the browser’s Address
box.

» Click a hyperlink thar is linked to that
URL.

3 Store the URL in your browser's Fa-
vorites list, then select the URL from the
list. (If you use Netscape Navigator, this
list is called Bookmarks.)

For example, suppose you want to visit the
Web site of the National Football League
(NFL). To do this, you can click in the Ad-
dress box, type hupd//www.nfl.com, and
then press ENTER. The home page of the NFL
Web site appears in the browser window (see
Figure 8A.17).

- Type 2 URL here, and than press ENTER,

Using Hyperlinks

A hyperlink is simply a part of the Web page The URL's page appears in the
that is linked to a URL. A hyperlink can appear as text, an image, or a naviga- browser window.

tional tool such as a button or an arrow. You can click a hyperlink and “jump” FIGURE BA.1T

from your present location to the URL specified by the hyperlink. Hyperlinked

text usually looks different from normal text in a Web page: it is often underlined, Misgating the Wab by byping a LFL

but can be formatted in any number of ways (sce Figure 8A.18). When your
mouse pointer touches hyperlinked text, the hyperlink’s URL appears in the
browser's status bar, and the pomter changes shape to resemble a hand with a

pointing index finger.

Many Web pages also provide hyperlinked pictures or graphical buttons—
_called navigation tools—that direct you to different pages, making it casier to find

It you click the hyperlinkad text, the browser will open the page
with the URL shown on the status bar.

FIGURE 8A.18

Using hyperknkad text on a Wab page

The mouse pointer is resting on
hyperlinked text,
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FIGURE 8A.18

Lsing hypariinked grapnics on a
Web page.

These graphics are hyperfinked -
and act as navigation tools.

FIGURE 8A.20

The Back and Forward buthors In itemet
Explorer

The opened list of
bookmarks

_ You can organize

Click 8 bOOKMArK— S i e

to jump directly R
1o that page ¥ Laah

LR T

it

FIGURE 8A.21

Selacting @ bookmark from Intemet
Explorer's Favories |is)
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the information you need (see Figure 8A.19). Another common navigation ool is
the image map, a single image thar provides multiple hyperlinks. You can click on
different parts of the image map to jump to different pages. When your mouse
pointer touches a navigation tool or image map, it turns into a hand pointer, and
the hyperlink’s URL appears in your browser’s status bar.

Using the Browser's Navigation Tools

Web browsers offer a variety of tools to help you move around the Web. These
toals can save you the trouble of typing URLs or searching for links, and they al-
low you to quickly go back to pages thar you have already visited.

The Back and Forward burtons return you to recently viewed pages, similar to
flipping through a magazine (see Figure 8A.20), The Back button returns you 1o
the previously opened Web page. After using the Back butron, you can click For-
ward to move forward again, returning to the last page you opened before you
clicked the Back butron,

Most browsers allow you 1o “bookmark™ Web pages that vou visit
frequently. Instead of typing the page’s URL, you simply select the
page’s title from your list of bookmarks. Depending on the browser you
use, your bookmarks may be stored in a list called Bookmarks, Fa-
vorites, or something similar {see Figure 8A.21). Simply sclect a book-
mark from that list, and the browser returns to that page.

When you type URLs into the Address bar, your browser saves
them, creating a history list for the current session (see Figure 8A.22).
You can choose a URL from this list and return to a previously opened
page without having to use the Back button or any other rools.

Closing Your Browser

To close your browser, open the File menu and choose Close. You also
can close the browser by clicking the Close button on the ntle bar. It
may be necessary to close your Interner connection, too.
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Getting Help with Your Browser
Although most browsers are easy to use, you T & f 6 |
may need help at some point. Browsers pro- ™ i 5|
vide comprehensive Help systems, which can | S Jok= L ies fitr] Lwting your favorks pages bov quick |
answer many of vour ahour m i Pt o st e et st 0 10

browsing and the World Wide Web.

Open the browsers Help menu, and then
choose Contents and Index. (Depending on
your browser, this option may be called Con-
tents, Help Contents, or something similar)

A Help window appears, listing all the
topics for which help or information is avail-
able {see Figure 8A.23). Look through the
list of ropics and choose the one that marches
your interest. When you are done, click the
Close button on the window’s ritle bar.

To ger help from your browser maker's
Web site, open your browser’s Help menu
and look for an option that leads you to the product’s Web site. The resulting
Web page will provide access to lists of frequently asked questions, links to help
topics, and methods for gerting in-depth rechnical support.

Searching the Web

It is not always easy to find what you want on the Web, That is because there are ONLINE
tens of millions of unique Web sites, which include billions of unique pages! This

section explains the basics of Web search tools and their use. However, there are For mon tion on

many more specific search tools available than can be listed here, To search the \ |
Web successfully, you should use this section as a starting point; then spend some hittp/ fwvewe.mhihe.com/

time experimenting with a variety of scarch tools, peternorton
The two most basic and commonly used Web-based search wols are
- T : mnet™
» Directories. A directory enables you to search for information by selecting car-

egorics of subject matter. The dircctory separates subjects into general cate-
gnn:s ['-‘uuh as u:rmpamﬁ h wlnci\ are broken into increasingly \pt’tlflt
ies (such as “comp onstruct builders and

designers™). After you select a category or subcategory, the directory displays
a list of Web sites thar provide content related to that subject. The LookSmart
directory at hetps/iwww.looksmart.com is shown in Figure 8A.24.

»» Search Engines. A search engine lers you search for informarion by ryping
one or more words. The engine then displays a list of Web pages that contain
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FIGURE BA.24

LookSmart home page. You can use

1 for Wt

sites ralating Lo many 0pics,

FIGURE BA.25

Google has become one of the Web's

st ol

300

search engines.
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information related to your words. (This type of look-up is called a keyword
search.) Any search engine lets you conduct a search based on a single word.
Most also let you search for multiple words, such as “scanner AND printer.”
Many search engines accept “plain English™ phrases or questions as the basis
for your search, such as “movies starring Cary Grant™ or “How do cells
divide?” The Google search engine at http:/fwww.google.com is shown in
Figure 8A.25,
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Note thar both types of search rools are commonly called search engines.
While this rerminology is not technically correct, the differences between the two
types are blurring; most Web-based search tools provide both directories and key-
word search engines. In fact, if you look back at Figure 8A.24, you will sce that
LookSmart provides a box for performing keyword scarches as well as its list of
categories for performing directory-style searches.



FIGURE BA.2T

P BB Vew Feee T e E

The Lycos home page.

- s by CEhoOpRG it St
™

o bt L | 3 S0 et Rt

This search produced more 5. Scroll through the list and notice if it contains any du-
‘than 240,000 matches. N s

plicate entries. How many of the suggested pages actu-
ally seem irrelevant to your search criteria? Duplicate
and useless entries are two significant problems users
encounter when working with search engines.

WEB RESULTS: Showing Rosults 1 thru 10 of 242,013 (icfs)
1. Mml.m]iﬁl’.ﬂ]kl"&lm;- Lo &
For your Inkjet Prlnm carmdqu Pofﬂ neads., <P, Mora on

Inkjs: Pﬂmw Carlndue Fafil .
ety

The preceding examples showed quotation marks (*7)
surrounding some keywords, Many search engines require
you to place quotation marks around multiple-word

2. InkCorirs doé com - Inkdet Cartridges and Ink Jet

€S Tocarns » phrases, The marks tell the engine to treat the words as a
Sourca for nkjet cartrdges and printer supples, phrase (“ink jet printer™), rather than as individual words
AR (“mnk,” “jet,” “printer”). You can use quotation marks to

separate parts of a multiple-part keyword (“ink jer
printer™ “color”). Here, the marks tell the engine that the
word “color” is separate from the phrase “ink jet printer.”

3. Brinter Cartridges Onncline -

<bial-shops’ ORIGINAL PRINTER CARTRIDGE storec/brcbes
Accept no imetations. Supphars of Ongnal and Compatinla

Printer Ink Jet Cartrdges Fortunately, most search engines provide other toals 1o

I SRR e help you search more accurately and find Web pages that

' are more relevant to your interests. These include Boolean

FIGURE BA.2B operators and advanced scarch tools, which are discussed in the following
— — SECTIOnS,

Search angines commonty produce

theusands {even hundreds of tha Using Boolean Operators in Your Searches

of matchas, depending on your sé Many—but not all—search engines accept special words, called Boolean opera-
criteria, To namow your st of results, you tors, o modify your search eriteria. Boolean operators are named after George
Boole, a 19th century British mathematician,

Three hasic Bool are imes wsed in Web hes: AND, OR,
and NOT. To use an l)pcr:nnr‘ simply include it in the text box where you type
vour keywords, The following rable shows simple examples of keyword searches
that include the of and it explains how the of affects each scarch.

A few scarch engines also support a fourth operator, NEAR. This operator de-
termines the proximity, or closeness, of your specified keywords. For example,
you may specify “printer NEAR color,” with a closeness of 10 waords. This rells
the scarch engine to look for pages that include both terms, where the eems are
no more than 10 words apart.

302 Chapter 8




A good way to determine whether you
need to use operators is to phrase your inter-
est in the form of a sentence, and then use the
important parts of the sentence as your key-
words along with the appropriate operators,

A few (bur not all) search engines will let
you use multiple operators and set the order
in which they are used. Suppose, for example,
thar you want to want to find information
about cancer in dogs. You might set up your
search criteria like this:

Operator  Search Criteria

AND printer AND color

R printer OR color

wOT printer NOT color

{dog OR caninc) AND cancer

This tells the engine 1o look for pages thar in-
clude either “dog,™ “canine,” or both, and
then to search those pages for ones thar also
include “cancer.”

A few search engines accept symbols to
represent operators. For example, you may be
able to use a plus sign (+) o represent the
AND operator, and a minus sign (- to repre-
sent NOT.

Many search engines use implied Boolean
logic by default, meaning you may not need
to include an operator in some searches, For
example, if you type the following scarch

Interest

1 need information about cancer
in children.

sometimes called canines.

but not electric quitars.

I need information about dogs, which are

T need information about acoustic guitars,

Effect

The search engine looks only for
pages that include both terms and
ignores pages that include only
ane of them.

The search engine looks for pages
that include either or both of the
terms,

The search engine looks for pages
that include the term printer, but

do not also include the term cofor.
The engine ignores any pages that
include both terms.

Search
cancer AND children
dog OR canine

quitar NOT electric

criteria:
dog canine

some search engines will assume that you want to find pages that include cither
term (using the OR operator by default). Others will assume you want pages that
include both terms (using the AND operator by default), as was the case in your
Lycos searches.

When dealing with implied logic, remember that each search engine operates in
a slightly different way. For example, in some engines, you should use quotation
marks when searching for a phrase or when you want all words 1o be included,
as in

“ink jet printer”

Without the quotation marks, some engines will return pages that include the
word “ink,” others that include *jet,” and others that include “printer,” as well
as pages that include all three,

The best way to determine how any search engine works is to study its Help-
related pages (see Figure 8A.29). The Help section will tell vou whether or how
you can use operators with that particular engine.

Note, however, that all search engines do not support Boolean searches and
multiple-word searches in the same way. Some engines will no even accept
Boolean operators. In these cases, a better approach is to use the engine's ad-
vanced search tools, which are explored next.

Using Advanced Search Options
To overcome the problems of duplicate and irrelevant results, many search en-
gines provide a set of advanced search options, sometimes ealled advanced toals.
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The Help firks at the Google search

Productivity Tip

Evaluating the Reliability of Search Results and Web Sites

Once you master the science of searching the Web, you need
to determine whether the information you find is accurate
and useable, This may sound strange, but remember: the
Web is not like a magazine that is published by a single
group that takes responsibility for its accuracy and honesty.

By contrast, anyone can publish documents on the Web,
and millions of people do. While many Web publishers work
hard to post accurate, authoritative information, many oth-
ers do not. In fact, lots of people use the Internet as a way
to distribute misinformation or try to mislead others.

The Web is also rife with plagiarism, which is the act of
copying someone else’s work and using it as your own. This
practice enables unscrupulous Webmasters to appear author-
itative on a subject when they really know little about it.

These are important points when you are conducting se-
rious research online—whether you are looking for movie
reviews, shopping for a comp or gathering data for a
term paper. Relying on the wrong information source can
lead to mistakes, or even land you in trouble,

FIGURE BA.29
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How do you evaluate a Web site to make sure that the in-
formation it offers is accurate, honest, and useful? Here are
some tips:

» Try to identify the author of the information, and re-
member that the writer may not be the same person as
the Web site’s owner or manager. Check the site for in-
formation about the author and see iF it is possible to
contact that person directly. If you cannot find out any-
thing about the author, then there is a chance that the
sites material is not original or the author wishes to re-
main anonymous.

Look for copyright information on the site. If someone
has gone to the trouble of researching, writing, and pub-
lishing information on a serious topic, then that person
will probably try to protect it by posting a copyright no-
tice. If the site is posting material authored by someone
else, then there should be a notice stating that the ma-
terial has been used with permission from the original
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It is important to remember that cach engine’s advanced tool set is somewhat dif-
ferent from the tool set of another, but they all have the same goal of helping you
refine your search criteria to get the best results,

In some engines, advanced search options include support for phrase-based
searching or Boolean operators, as already discussed. In other engines, an ad-
vanced search provides you with customized tools. At Yahoo!, for example, if you
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ources you can find at your Borary, marny Web
to provide accurate Inforrmatian,

¥

find a document that reflects an obvious bias, then it
probably is not trustworthy. Ask yourself if the author
seems to be promoting a certain viewpoint, theory, prac-
tice, or product over others. If so, look at the material
skeptically.
Make sure the material is current. Credible Web designers
place a date on each page of their site, noting when it
was last updated. Authoritative articles are often dated.
Otherwise, look for signs that the information is old or
dated by reading it closely. If the page contains non-

author or publisher. If you cannot find such a notice,
then the site’s owner or writer may not hold a copyright
and may have failed to acknowledge the materal's
source. In other words, it may have been plagiarized.

s Look for signs of bias in the information. Authoritative
information is normally written in an objective, unbiased
manner, but this is not necessarily the case. Still, if you

working hypertinks, the publisher has probably neglected
it, and this may indicate that the information has been
lying arcund for some time.

select the Advanced link, you can work in a special form to structure your search
criteria (see Figure 8A.30). The form lets you use multiple words and phrases and
specify whether any or all of the terms should be included in or omitted from the
results. The form also provides wools thar ler you filter adult-oriented conrent
{such as pornographic Web sites) from your results and search for information in

a different language or from a given country.

FIGURE BA.30
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— For mare information on
metasaarch angines, visit
Hittpe/ Feeww.mbhe.com/
peternorton.

FIGURE 8A.31
Metassarch engings, such as Dogple,

use muliple search engines at ong time
to give you exhaustive results.
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While some advanced tool sets allow you to use Boolean operators in their
search forms, some do not. This is because some advanced search forms are based
on Boolean logic and are designed to help you create complex Boolean-based
searches withour deciding which operators to use or where o use them.

Using a Metasearch Engine

In addition to the tools described in the preceding sections, another type of Web-
based search engine is also popular. These sites, called metascarch engines, use
multiple search engines simultaneously to look up sites that match your key-
words, phrase, or question.

Examples of metascarch engines include Mamma (httpffwww.mamma.com)
and Dogpile (hetps/fwww.dogpile.com), as shown in Figure 8A.31. Metasearch
engines are helpful if you are not certain which keywords to use or if you want to
get a very long list of Web sites that meet your search criteria.

Sponsored versus Nonsponsored Links

A growing number of Web search engines allow Web sites to pay for preferential
listings. In other words, a Web site’s owner can pay a search engine to place the
site at the top of the list of search results. These purchased listings are called spon-
sored links, and they have become the subject of some controversy.

Suppose, for example, that you need information about a specific kind of
printer, so you use a search engine and conduet a search on the term “printer.”
The search engine displays a list of Web sites that match the term, but you notice
that the first dozen sites in the list are all retailers—nor printer manufacturers, re-
viewers, or technical experts. In this case, it's a good bet that some or all of these
retailers paid the search engine to place their sites at the top of the list,

DOGPILE®
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Sponsored links have become controversial because they are not always most
relevant to the user’s needs. Instead, they are a way for search engines o generate
revenues. Some search engines display sponsored links in a special way—putting
them in boxes or separate lists—so users can identify them.

Should you avoid sponsored links? No, especially if they are relevant and help-
ful to you. Be aware, however, that some search engine resules may be sponsored;
take care to look through search resules carcfully to find the sites that are most
useful. If your favorite search engine does not highlight sponsored links in some
way, consider using an engine that does,

Using Site-Specific Search Tools

Many high-volume Web sites fearure built-in search tools of their own, enabling
you to look for information on the Web site you are currently visiting. Sites such
as Microsoft Corporation (htepu/www.microsoft.com), CNN {hrpafiwww,
cnn.com), Netscape Communicarions (hupdfwww.netscape.com), and many
others feature such rools.

Suppaose, for example, you are visiting the Microsoft Web site and want 1o find
information abour Flight Simulator, which is a popular Microsoft game. Instead
of jumping from one page to another looking for information, you can elick in the
Search box, type the words Flight Simulator, and click the Go button, The site’s
search engine displays a list of pages on the Microsoft site thar are relared 1o
Flight Simulartor.

Some site-specific search tools also let you search ourside that particular site.
At ZDNet's site (hopefiwww.zdnet.com), for example, you can rype one or more
keywords in the Search box and then decide whether you want to search only the
ZDNet site or the entire Web for related information before clicking the Search
butron (see Figure 8A.32).
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You can search only the ZDNet site or the
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Summary ::

Key Terms ::

ARPANET, 286

backbone, 287

Boolean operator, 302

browser, 290

directory, 299

helper application, 292

host, 286

hyperlink, 289

hypertext, 289

hypertext link, 289

hypertext markup language
(HTML), 289
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The Internet was created for the U.S, Department of Defense as a tool for commu-
nications, Today the Internet is a global network of interconnected networks.

The [lllemet carries messages, ducumenb programs, and data files that contain
every imaginable kind of inf: for b educational institutions, gov-
emment agencies, and individuals.

One of the services available through the Intemet is the World Wide Web (or Web).
To access the Web, you need an Internet connection and a Web browser.
Navigating the Web means moving from one Web page or Web site to another.
Web pages can contain navigational tools, in the form of hyperlinks, which help the
user move from page to page.

Most Web browsers allow the user to navigate the Web in various ways by using
toolbar buttons, hyperlinks, bookmarks, and a history list.

Web browsers, like other application programs, feature online Help systems.

To search for content on the Web, you can use a directory, a search engine, or a
metasearch engine,

A directory is a categorized list of links, Users can find the information they need
by selecting categories and subcategories of topics.

A search engine lets users search for content by using keywords, The engine lists
any Web sites it finds that match the keywords.

Users can refine their Web searches by using tools such as Boolean operators or ad-
vanced search tools,

Metasearch engines use multiple search engines simultaneously to look up sites
that match your keywords, phrase, or question.

hypertext transfer protocol (HTTP), 289 sponsored link, 306
Internet, 285 start page, 295
Internet service provider (I.SP) 288 streaming audio, 293
intermnetworking, 287 streaming video, 293

keyword, 300 uniform resource locator (URL), 291
link, 289 Web browser, 290

metasearch engine, 306 Web page, 289

NSFnet, 287 Web site, 289

plug-in application, 292 World Wide Web (Web, WWW), 288
publish, 290

search engine, 299

spawn, 294



Multiple Choice ::

Circle the word or phrase that best completes each statement.

1. Construction of the network now known as the Internet beganin — .

a. 1949 b. 1959 c. 1969 d. 1979
2. The Internet is open to .
a. members b. government agencies €. university researchers d. anyone who can
access it
3. A collection of related Web pages is called a .
a. Web book b. Web site ¢, Web directory d. Web engine
4. Every Web page has a unique address, called a .
a. hyperlink b. uniform resource locator c. HTTP d. map
5. When you use a search engine, you specify oneormore .
a. keywords b, Web pages c. sites d. URLs
6. The Internet acts as a{n) —_______ for services such as the World Wide Web and e-mail.
a. provider b. host c, carrier d. server
7. Because it uses HTTF, the Web supports _____ documents.
a. electronic b. hypertext c. colorful d. overlapping
8. The first point-and-click Web browser was named .
a. Mosaic b. Moselle c. Moseying d. Mostly
9. After streaming content is played in your browser, it is .
a. returmned b. saved . copied d. deleted
10. Before you launch your browser and view a Web page, you may needto |
a. get permission b. connect to the . call your ISP d. launch a helper
Internet application
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E [\/] | d | Overview: ting th gh the Internet
= al Em | With its graphics-rich pages and streaming multimedia content, the
World Wide Web belies the Internet’s original purpose—to serve as a

Ot |_] er I H te l—n et means of communication. As you have already seen, millions of people

' use the Internet to exchange e-mail. In fact, e-mail is now a more com-
Ser\”ces mon means of ¢ ication than telephone calls,

The Internet’s other services, though lesser known and used, provide
users with other unique and interesting ways to communicate. While
e-mail and news enable people ™0 ge “delayed” ges, ser-
vices such as chat and instant mcssagm,g nl!uw users to send and
respond 1o message in real time. Other services, such as FTT and peer-
to-peer systems, are used mainly for exchanging different types of files
through the Internet—a practice that is now an essential part of elec-
[FONIC Communications.

This lesson introduces you to each of these important Internet-based
services. You will learn how each one is used and the types of software
you will need to icate or send infi ion through them.

OBJECTIVES ::

Explain how e-mail technologies
allow users to exchange
messages.

Describe the parts of a typical
e-mail address.

Explain how Internet newsgroups
function.

Describe the process of
transferring a file via FTF,
Differentiate between Internet
relay chat and instant messaging.
Identify two ways in which
Internet-based peer-to-peer
services are used.




Using E-Mail

The only Internet service that is more frequently used than the Web is electronic
mail. Electronic mail, or e-mail, is a system for exchanging messages through a
computer network, People most commonly use e-mail to send and receive text

ges, but depending on the you use, you may be able to exchange
audio or video messages with someone else.

E-mail was one of the first uses of the Internet, and quickly became a popular
feature because it lets users exchange messages from anywhere in the world. Fur-
ther, e-mail is less expensive than using the telephone because there is no charge
for using ir, beyond the regular fees you pay your ISP. E-mail is also a faster way
to communicate than postal mail because c-mail messages typically reach their
destination in seconds rather than days.

E-mail services are very easy to access, and this is another reason for e-mail’s
popularity. You can manage c-mail through a typical ISP account and a desk-
top computer, or use @ Web-based e-mail service, which lets you check your
messages wherever you have Web access. Many cellular telephones and pagers
provide e-mail features, too (sce Figure 8B.1). Some e-mail systems can even
interact with any telephone and actually “read™ your messages to you.

Another advantage of e-mail is the ability to attach data files and program
files 1o messages. For example, you can send a message to a friend and attach
a digital photograph or some other file to the message. The recipient then can
open and use the document on his or her computer.

E-mail, however, is not a real-time communications system. This means
that once you send a message to someone, vou must wait until he or she
reads it and sends you a reply. This delay, however, doesn’t stop people from

exchanging billions of each year.

Understanding E-Mail
The most common way to create, send, and receive e-mail is by using an
e-mail program (also called an e-mail client) and an Internct connection
through an ISP or LAN. Popular Internet e-mail programs include Eudora, Mi-
crosaft Outlook, Microsoft Outlook Express, Netscape Messenger, and others.
(There are many Web-based e-mail services that allow you to send and receive
e-mail by using your Web browser, Those services will be discussed later in this
lesson.)

E-Mail Addresses

If you have an account with an ISP or if you are a user on a corporate or school
LAN, then you can establish an e-mail address. This unique address enables other
users to send messages to you and enables you to send messages to others.

You can set up an e-mail account by crearing a unique user name for yourself,
which identifies your postal mailbox on the Internet. If your name is John Smith,
for example, your user name might be “jsmith” or “john_smith.” In an
e-mail address, the user name usually appears before the ISP host computer’s
name. The user name and the host compurer’s name are separated by the @ sym-
bol (commonly called the “at™ symbol). So, if vour ISP is America Online (AOL),
your e-mail address might look like this:

jsmith@aol.com

You read this address as “J Smith at a-o-l dor com.” Figure 8B.2 shows an
e-mail address being used in a message.
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When you send an e-mail message, the message is stored on a server until the
recipient can retrieve it. This type of server is called a mail server. Many mail
servers use the post office protocol (POP) and are called POP servers, Nearly all
ISPs and corporate networks maintain one or more mail servers for storing and
forwarding e-mail messages.

Listserv Systems
The most common use for e-mail is when one person sends a message to someone
else, or to a small group. However, e-mail systems can be used to distribure mes-
sages to thousands of people at the same time. These clectronic, automated mailing
lists are commonly used to distribute electronic newsletters or bulletin board-style
messages to a group. For example, you might join a mailing list for people who are
interested in antiques or a particular type of music and receive the group’s bulletin
with your regular e-mail. Members can contribute messages to the group, too,
One type of mailing list is the automated list server, or listserv. Listserv systems
allow users on the list to post their own messages, so the result is an ongoing dis-
cussion that the entire group can see and join. Hundreds of mailing-list discus-
sions are in progress all the time, on a huge variety of topics.

Using an E-Mail Program

Standard e-mail programs are free and easy to use. If you have purchased a com-
puter in the last few years, it probably came with an e-mail program already in-
stalled. Microsoft Outlook Express is commonly installed on Windows-based
computers.

The following sections briefly show you how to create and send an e-mail mes-
sage using Outlook Express running under Windows XP. If you use a different
e-mail program or operating system, the steps will be similar, but your screen will
loak different and the tools may have different names.

Creating a Message
To create a new e-mail message in Outlook Express, follow these steps:

1. Launch the program by choosing Start | All Programs | Outlook Express.

2. When the Outlook Express window appears, click the Create Mail button. A
new window appears, where you can compose the message (see Figure 8B.3).

3. Click in the To: box and type the recipient’s e-mail address. You can specify
more than one recipient. (If the recipients’ addresses are already stored in the
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In a society almost as dependent on e-mail as the U.5.
Postal Service, junk e-mail—better known as “spam”—has
become more than a mere annoyance. For Internet-
connected i it’s an inc ly time-¢

Stomping Out Spam

on the Internet by the end of 2002, according to data from
the three largest e-mail service providers.
Among the many problems caused by unsolicited e-mail,

and offensive aggravation. In the business world, it's a
gmﬂng l:risxs. drainmg resources and bandwidth and laying
to security hazards.

In the last several years, unsolicited e-mail has quadru-
pled. Today, spam makes up an estimated 20 percent of cor-
porate e-mail traffic, and the Aberdeen Group predicts spam
will soon double, accounting for up to 50 percent of all cor-
porate e-mail.

For personal users, the forecast is even grimmer: More
than half of all e-mail traffic is now junk, say experts, up
from only B percent just two years ago. That's 15 billion
spam messages crisscrossing the Internet daily, or 25 spam
e-mails a day for every person online in the world. Even
worse, spam could make up the majority of message traffic

spam significant time and resources. For example,
in one year alone, unwanted commercial e-mail cost U.S.
corporations almost $10 billion. Loss was measured in terms
of lost worker productivity (workers waste an average of 4.5

‘seconds on each spam message); use of technical support

time; and consumption of bandwidth and other tech re-
sources used to fight spam.

E-mail is the lifeblood of the Intemet—hands down it's
the most popular application. But thanks to spam, many are
losing faith in this moden-day marvel. Because of spam,
about three-fourths of e-mail users now avoid giving out
their e-mail addresses, more than half say they trust it less,
and one in four uses it less, according to a recent study by
the Pew Internet and American Life Project. Some are even
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turning to more traditional forms of communication: the
telephone and U5, Postal Service,
So, what will it take to stem the tide? Many fork out big

The Federal Trade Commission (FCC) has repeatedly
warmned that it will ga after spammers in court, but the com-
missfon’s threats have yet to be manifested in tegal action
(although the FTC does file complaints against spammers
who run scams such as pyramid schemes and chain letters
solieiting money).

Some feel onby comprehensive federal legisiation can ef-
fectively combat spam. In 2003, the 1.5, House of Repre-
sentatives gave finat approval to the first federal anti-spam
legislation, authorizing the creation of a Do Not Spam reg-
istry and imposing tough penalties for fraudutent e-mait.

Yet, most Internet experts agree, Spam will probably
never be entirely eradicated. Ultimately, a consensus ap-

proach that coordinates legal and high-tech responses is
likely to provide the best defense against the unrelenting
flood of junk e-mail.

bucks for software biocking and filtering tools. Internet ser-
vice providers. spend hundreds of millions of dollars to im-
prove their spam-blocking technology. Others are taking
spammers to court, so far with limited success.

Using Web-Based E-Mail Services

You don’t need 1o have a stand-alone e-mail program to send and receive mes-
sages. You can easily manage e-mail by using one of the many Web-based e-mail
services, These services offer several advantages over standard e-mail programs:

ONLINE

3 Cost. Web-based e-mail services such as Hotmail and Mail.com offer free
e-mail accounts, although storage space can be limited. tttpd v, mhh! com/
» Ease of Use, Web-based e-mail services offer the same tools as standard petornorton.

e-mail programs, all within the familiar confines of your browser, so they
are easy to use (see Figure 8B.3).

Accessibility. You can access a Web-based e-mail account from any computer
that has Web access. You do not need to log into your ISP's account, which
may be impossible if you are traveling,

More Features of the Internet

Because the Internet is a gigantic network, it can support many different rypes of
services besides the Web and e-mail. In fact, some Internet services have been
available for decades and are still widely used.

ONLINE

For more infamation on
Intemet rews, vl
hittpzifwnw.mhhe.com/
peternorten,

News

In addition to the messages distributed to mailing lists by e-mail, the Internet also
supports a form of public bulletin hoard called news. There are tens of thousands
of active Internet newsgroups, each devoted to discussion of a particular topic.
Many of the most widely distributed newsgroups are pare of a system called
Usenet, but others are targeted to a particular region or.o users connected 1o a
specitic nerwork or institution, such as a university or a large corporarion,
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It is not always necessary to use an FTP client ro

download files from an FTP site. Web browsers also

support FTI. In fact, if you visit a Web site such as

Here &8 a popular FTP dient program
namad WS_FTP LE, which is used o
wansfar files from an FIF sita {the
femote Sil2) 1o the user's computer (the
local system).
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Microsoft (hrrp/fwww.microsoft.com) or Macromedia
(http:ffwww.macromedia. com), you can download pro-
grams and data files directly onte your computer
through your Web browser. This type of file transfer
usually is an FTP operation and is available through
many different Web sites.

FTP sites provide access to many different types of
files. You can find information of all kinds, from weather
maps to magazine articles, housed on these systems.
Computer hardware and software companies frequently
host their own FTP sites, where you can copy program
updates, bug solutions, and other types of sofeware.

Although FTP is easy to use, it can be hard to find a file that you want to
download. One way to find files is to use Archie, the searchable index of FTP
archives 1 by McGill University in M L. (Archie is a nickname for
archives.) The main Archie server at McGill gathers copies of the directories from
more than 1,000 other public FIP archives every manth and distribures copies of
those directories to dozens of other servers around the world. When a server re-
ceives a request for a keyword search, it returns a list of files that match the
search criteria and the location of each file. Many FTP client programs provide
Archic search rools, and some Web sites enable you to conduct Archie scarches
through your Web browser (sce Figure 8B.9).
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Internet Relay Chat (IRC) and Web-Based Chat

Internet relay chat (IRC), or just chat, is a popular way for Internet users to
communicarte in real ime with other users, Real-time communication means com-
municating with other users in the immediate present. Unlike e-mail, chat does
not require a waiting period between the ime you send a message and the time
the other person or group of people receives the message. TRC is often referred ro
as the “CB radio™ of the Interner because it enables a few or many people to join
a discussion.
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Aefainytgems lines @) spessis J@ees eSS SSdTIS often in liew of printed documentation. This
is simply documentation in electronic format
and must be researched and written just like printed docu-
mentation. The Bureau of Labor Statistics reports median
annual earnings for salaried technical writers at $47,790 in
2000, with the middle 50 percent earning between $37,280

publish it. These tasks are usually handled by professionals
who have special skills and who use a variety of tools in
their work.

Technical writers like Jensen create the documentation
team's backbone, which is rounded out by technical illus-
trators who create the graphic components and page layout

server, such as a Web server, to manage files. [T

i 1l

technicians who take the manuscript and
illustrations and use desktop publishing soft-
ware to prepare a professional-looking docu-
ment. Online help architects use software
tools to compile hundreds or thousands of
individual documents (each one dealing with
a specific topic) and link them together into
a seamless anline help system.

Many products include printed documenta-
tion to help users master its features and
troubleshoot problems, but today nearly all
software products provide online help, and

and $60,000.
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Instead, specialty 1s created, gan | ch
individual’s computer ro communicate directly |
with another individual’s computer and even
have access to files or information on that com-
puter. Instant messaging, which you read abour

carlier, is an example of a P2 service.

File-sharing scrvices are another type of P2P
service that you may know about already. Ser-
vices such as gnutella, Kazaa, and others allow
users to search for files on cach others’ comput-
ers via the Internet, These file-sharing systems
are most commonly used by people who want to
share or trade music files online.

B rRdFETTRRE AT

Peer-to-peer services are popular because they
allow people to share files of all types directly

ety ot ® | |t [ e v | o [ o =T

from the peer connections available via the peer

et 501

software. Corporations have adopred P2P tech- | oo

nology as a quick means of porting infor-

mation without having to have all the information stored in a centralized location. FIGURE 8B.13

Lisars of pnling services can extfange e-
mail ot oy wilh one anather,
a-mail
net, This screen
i of an AOL usar.
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Key Term Quiz ::

Complete each statement by writing one of the terms listed under Key Terms in each blank.
1. is more ¢ ly used than the World Wide Web.
2. Outlook Express is an example of a(n)

3. An e-mail address typically includes a{n) | followed by the @ symbol and the ISF's domain name.
4. Mail servers lly use the protocol.

5. The_______ system is like a public message board that is based on e-mail.

6. alt.food.chocolate could be an example of an Intemet

7. In a newsgroup, a string of related and is called a(n)

8. If you want to get a specific file via the Internet, you might usethe - protocol.

8, IRC users hold discussions in special areas called
10. CompuServe is an example of a{n)

Presenting the Internet
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Muitiple Choice ::

Circle the ward or phrase that best completes each statement.

1. E-mail is a system for exchanging through a .
a. client . program ¢, network d. backbone
2. A disadvantage of e-mail is that it does not operate in .
a. real time b. time lines c. time outs d. time zones
3. The @ character is typically called the _________ symbol.
a. approximate b. at c. address d. about
4. When you send an e-mail message, itisstoredona_____ until the recipient can retrieve it.
a. protocol b. backbone ¢, mailbox d. server
5. A system lets you participate in discussion groups by using your reqular e-mail software,
a. groupserv b. mailserv c. softserv d. listsery
6. When you receive an e-mail message, youcan it to someone else.
a, serve b, forward ¢, store d. copy
7. Many of the widely distributed Internet ps are part of a system cailed .
a. NNTPnet . Newsnet ¢. Usenet . Topicnet
8. To see newsgroup articles that have been posted about a specific topic, youcan —_ to a newsgroup
that addresses the topic.
a. subscribe b. transfer c. submit d. publish
9. FIP sites are often called .
a. channels b, archives €. groups d. domains
10, s a type of chat software that restricts participation to specific users,
a. IRC b. Usenet c. Newsreader d. Instant messaging
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Review Questions ::

In your own words, briefly answer the following questions.

Wom N s W N =

)

. What is e-mail mest commonly used for?

. E-mail is not a real-time communications system. What does this mean?

. What is the purpose of a user name, in an e-mail address?

. What is a POP server?

. In Outlook Express, what happens when you click the Create Mail button?
. List four things you can do with an e-mail message, once you receive it.
. How are Intemet newsgroups organized?

. What is a public FTP archive?

. What is Archie?

. What is a “buddy list"?

Lesson Labs ::

Complete the following exercises as directed by your instructor.

1.

Tdentify your e-mail program. If you haven't already done so, check your computer to see what e-mail programs have
been installed. Click the Start menu, then click All Programs. When the Programs submenu appears, search for the
names of any programs that look like e-mail clients. With your instructer's permission, launch each of the programs
to see if you were right.

. Send a message. Once you locate and launch your e-mail program, send a message to a classmate. First, exchange

e-mail addresses with a classmate. Then, use your e-mail software to compaose and send a short message. (If you
need guidance, follow the instructions given earlier in this lesson, or ask your instructor for assistance.) Then wait
for your classmate to respond to the message. How long does the process take? When you are finished, close the
e-mail program.

Presenting the Intemet
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Chapter Labs

- Complete the ing ises using a p in your cl lab, or
home.

1. Learn more about the Internet. One of the best places to learn about the In-
ternet is on the Interner. Dozens of authoritarive Web sites provide informa-
tion on the history of the Internet and technical issues, as well as tutorials for
using the Web, Internet sofrware, and more, To find more basic informarion
abour the Internet, visit these Web sites:

5 Webmonkey Gudes. http/fwww.hotwired.lycos.com/wek keylguid
» Newbie. hupi/fwww.newbic.org
» Internet 101.  hupe/fwww.interner101.0rg

2. Master your browser. Following the dircctions given carlier in this chapter,
launch your Web browser and open its Help window. Search for help on each
of the following topics and then read the information you find. Your mstrue-
tor may ask you to demonstrate one or more of these tasks after you learn
about i
» Changing your browser’s start page.

» DPrinting a Web page.

> Saving information from a Web page.
¥ Customizing your browser’s toolbar
» Turning Web page graphics off and on.

3. Set up a free e-mail account. Even if you don't have an ISP account, you can
still send and receive e-mail if you can use a computer with access to the
World Wide Web. Visit the following sites to learn more about free c-mail ac-
counts, Pick a provider and then follow the directions on that site to set up an
account. Remember to write down your user name and password, and then

1 an e-mail with in your class,

» Hotmail. httpfwww hotmail.com
» Mailcom. hepdiwww.mail.com
» E-Mailcom. hopfwww.email.com
» Yahoo! httpimail.yahoo.com
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Working in
the Online -
World

CHAPTER CONTENTS ::

This chapter contains the following lessons:

Lesson 9A:
8 Connecting to the Internet
I g »»  Connecting to the Interet through Wires
| g 32 How PC Applications Access the Internet
| = =» Connecting to the Internet Wirelessly
"
| o Lesson 9Bt
| = Doing Business in the Online World

- »»  E-Commerce at the Consumer Level
»»  E-Commerce at the Business Level
» Security




Overview: Joining the Int t Ph

As more businesses and pmplc join the Internet community, they are Con neCtlng tU

|
ﬂldmp_ llzat the Inumu is cnhanung their work lives. Thanks to com- |
rechnologies, many businesspeople now work from home the | nte rn et i
instead of commuring to an office cach day.
Before you can do anything online, however, you must connect your
PC to the Interner. There are several ways to do this, For most people,
choosing a type of Internet connection is pretty casy, But if you live ina
remote area or have a special need, the choice may be more difficule.
Repardless, it's a good idea to understand all your oprions for gerring
online so you can pick the one thae will work best for you.
This lesson provides an overview of the options for connecting a
computer to the Internet. It also shows how the wireless Interner works,
and discusses the need for wireless security,

OBJECTIVES ::

>»  List two primary methods for |
connecting to the Internet.
>3 Identify the high-speed data links
commonly used to connect
fividuals and small t
to the Intemet.
s> Describe how satellite
communications can be used for
Internet connections.
Understand the need for wireless
security.




Connecting to the Internet through Wires
" ONLINE

i 441

There are many ways to obtain access to the Internet. The method varies accord-
ing to the type of computer system being used and the types of connections of-
fered. Some connections, such as dial-up, must be initiated every time you desire
Internet access. Other connection types remain available 24/7; these “always-on”
or “full-time™ connections make Internet access as simple as opening your
browser or e-mail program.

o
hitp:! fwrww mbhe.com
peternorion

Dial-up Connections

Tn many homes and small businesses, individual users connect to the Internet by
FIGURE 24,1 using a telephone line and a 56 Kbps modem. The easiest way to create this kind
of connection is by scrting up an inexpensive account with an Internet service
provider (ISP). The ISP maintains banks of modems at its facility to process the
incoming dial-up requests from customers. The 1SP's servers route traffic berween
customers’ computers and the Internet.

In a dial-up connection, your computer uses its modem
to dial a relephane number given to you by the ISP, (This is
where the name “dial-up connection™ comes from.} This
establishes the connection between your PC and the 15P
servers, Like any phone call, the connection 15 only tempo-
rary. It begins when the 1SP's server “answers™ the call, and
ends when your PC or the server “hangs up.” Most
ISP servers disconnect automatically after a certain pe-
riod of inactivity.

Omngce a connection is configured on your computer,
you can use the connection applet for that specific
connection or configure vour applications, such as a
browser and e-mail clienr, to open the connection
whenever you open the application. If you use Win-
dows XP, you can run the New Connection Wiz-
ard o set up all the required informarion for the
connection (see Figure 9A.1), If you use an on-
line service such as AOL or CompuServe, the ser-
vice provides client software that dials the
connection for you.

|
|

New Connection Wizard,
| Enkewresd Cimwwoction
! o ch s it 5 carrec | W e

) Connect usien & dal-up sdes
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High-Speed Broadband
Connections

When many users share an Internet connec-
tion theough a LAN, the connection between
the network and the ISP must be adequate to
meet all needs. This often means supporting

Merwe Cammestios Werard

U ey the rraffic created by all the users ar the same
rime. Fortunarely, dedicared high-speed dara
Pasoasd. ERTTETE ST Ty - . R
- circuits are available from telephone compa-

Cafmpmerad  sessnsresess nies, cable TV services, and other suppliers

(£ e i such as large networking companies and
([T RE— satellite service providers. These high-speed

services are sometimes called broadhand
connections, because they use media that can

) handle multiple signals at once, such as fiber

oprics, microwave, and other technologies.
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To be considered broadhand, the connection must be able to transmit data at a
rate faster than is possible with the fastest dial-up connection.

1f you connect through a LAN at school or work, the LAN's connection to the
Internet may be through a high-speed connection such as a T1 or T3 line. Even
with hundreds of users on the nerwork, these ultra-fasr connections allow large
files and complex Web pages to download quickly.

Not roo long ago, people found a huge difference berween the experience of
browsing Web pages and downloading files on the Internet over high-speed con-
nections at school or work versus doing the same from their home computer.
Now that broadband technologies for the home or small business are becoming
available in many areas, and are priced within the reach of many individuals, iris
entirely ical to establish an Internet ion at home that is at least 10
times as fast as a standard 56K modem link.

Integrated Services Digital Network (ISDN) Service o
Integrated services digital nerwork (ISIN) is a digital relephone service thar simul- ONLINE )
taneously rransmits voice, data, and control signaling over a single telephone line.

ISDN service operates on standard telephone lines but requires a special modem For more aformation on

and phone service, which adds 1o the cost. An ISDN data connection can transfer ISDM service, visit

data ar up to 128,000 bits per second {128 Kbps). Most telephone companies offer ttpe/wrvew.mhhe.com!
ISDN at a slightly higher cost than the standard dial-up service that it replaces. In
some areas, especially outside of the United States, it may be all that is available,
The benefits of ISDN (beyond the faster speed compared to a |
tion) include being able to connect a PC, telephone, and fax machine 1o a single |
ISDN line and use them simultaneously. Many ISPs and local relephone compa- |
nies that offer Internet access services support ISDN connections. |
However, ISDN is dropping out of favor because of the increasing availability
of higher-perfarmance broadband oprions, such as the cable modem and DSL |
connections discussed next. Especially in remote parts of the world, another op- |

peternorion.

tional broadband service, satellite communications {discussed later in this chap-
ter), may be a more viable option than I1SDN.

Digital Subscriber Line (DSL) Services
Digtal Subscriber Line (DSL) service is similar to ISDN in its use of the relephone ONLINE | @

network, but it uses more advanced digital signal processmg and algorithms o
compress more signals through the elephone lines. DSL also requires changes in
components of the telephone network before it can be offered in an area. Like 5L services, wisit
ISDN, DSL service can provide simultancous data, voice, and fax rransmissions hittpe/www.mbihe.com/
on the same line. peternorton.
DSL technologies are used for the “last mile™ between the customer and a tele-
phone company’s central office. From there, the DSL teaffic destined for the In-
ternet travels over the phone company nerwork to an Interner exchange point
(IXP) and onto the Internet (see Figure 9A.2).
Several versions of DSL services are available for home and business use. Each
version provides a different level of service, speed, bandwidth, and distance, and
they normally provide full-time connections. The rwo most common are Asvn-
chronous DSL (ADSL) and Synchronous IISL (SDSL). Others include High-data-
rate DSL (HDSL) and Very High-dara-rate DSL (VDSL). The abbreviation used 1o
refer to DSL service in general begins with an x (xD5L), reflecring the variation of
the first character in the DSL versions.
Across the standards, data transmission speeds range from 128 Kbps for basic
DSL service through 8,448 Mbps for high-end service. When DSL speeds are de-
scribed, they are usually the speed of traffic flowing “downstream”—that is, from
the Internet to your computer. ADSLs d, speed is much faster than its
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On the Beat with Techno-Cops

The newest addition to the Sacramento California Police De-
partment (SACPD) just sits in the car all day, doesn't write
tickets, and doesn't wear a badge. But the “new guy” might
just be the most effective member of the force at catching
the bad guy.

This rookie is Versadex, a wireless mobile computer and
public safety software system, complete with mobile records
management and linked to computer-aided dispatch and ra-
dio systems.

Mabile computer systems such as the Versadex Computer
Aided Dispatch (CAD) and Records Management System
(RMS)—created by Versaterm—are the latest weapon in law
enforcement’s high-tech arsenal. They result in reduced
workload, better information, and increased safety for offi-
cers in the field.

These systems give in-the-field access to all of the
records and information an officer back at a desk at head-
quarters has, allowing police officers to get down to their

The Versaterm CAD and RMS, Northrop Grumman mobile
[ and other ¢ of the solution save offi-
cers a significant amount of time and make them—and the
public—safer because of the information that is now avail-
able and the speed at which it can be accessed. According to
the SACPD, with the new integrated hardware and software in
place, officers saw imp almost immediatel

For example, under the new system, officers can query
bath the eentral and national police computers about ques-
tionable license plates or suspects directly from the safety
of the patrol car. Access to the county’s mainframe system,
which hosts local warrant information and parolee proba-
tion status, is credited with saving officers time and equip-
ping them with critical information about whom they are
handling.

This type of information used to be accessed over the ra-
dio, often taking up to 20 minutes to get warrant informa-
tion and from 60 to 90 minutes for data from parole

real job: fighting crime.
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officers. This data is now accessible almost instantly.

over cellular sites and satellites, which make the network accessible ro mobile com-
puter systems, At the switching center, the WWAN splits off into segments and then
connects to either a specialized public or private network via telephone or other
high-speed communication links. The data then is linked to an organization’s ex-
isting LAN/WAN infrastrucrure (see Figure 9A.5). The coverage area for a
WWAN is normally measured in miles (or kilometers) and it is therefore more sus-
ceptible ro environmental factors, like weather and terrain, than wired nerworks.

A WWAN is a fully bidirectional wircless network capable of data transfer at
speeds in excess of 100 Mbps for a cost comparable with most DSL connections.
Usually, basic WWAN services offer connection speeds between 1 and 10 Mbps.
With dedicated equipment, the speeds can reach 100 Mbps. A WWAN system re-
quires an antenna funed to receive the proper radio frequency (RF). Through the
use of intelligent routing, the user's data travels to the Internet and then to the ap-
propriate Web sites or e-mail addresses.

With a WWAN system, a signal originates from the provider ar a centralized
transmission unit. The company will interface with the carrier using a dish an-
tenna connected to a transceiver device through a coaxial cable. The other side of
the transceiver is a port for a typical CATS Ethernet cable thar connects to a LAN
bridge that also contains a multiport hub, The hub will allow speeds of 100 Mbps
for use by the LAN.

Satellite Services

Satellite services provide rwo-way data ications between the ¢

and the Internet. Many places in the world do not have a relephone nerwork thae
can support broadband, nor do they have cellular coverage. For these locations,
and for those who require Internet access while traveling, satellite connections are




The NEC notebooks are used ext ly-out of the car as
well. Officers take them into homes and businesses to take
witness statements and incident reports.

Northrop Grumman Mission Systems (NGMS) provided the
car-mounted mobile data computers used by Versaterm. In
addition to the Sacramento installation, NGMS has success-
fully overseen the activation of E-911 systems in several
other major cities, including Atlanta, Baltimore, Chicago
O'Hare Airport, and Los Angeles, as well as a statewide sys-
tem in Ohio.

Radio IP's RadicRouter is the wireless network solution
selected by the SACPD, offering TCP/IP connectivity from
the base station to patrol cars. PC devices running a secure,
encrypted wireless IP network are deployed through Radio
Router, enabling officers access to any of the SACPD's local
area network-based applications.

In the future, the department plans to integrate other
useful technologies into the network, including automatic
vehicle location (AVL) software and the ability to interface

Wireless wide area network (WWAN) structura

Handheid device

+ Worldwide, police departments are adopling moble computer
tachnologles to assist officers on the job,

directly with a mug-shot system the Sacramento Police De-
partment shares with Sacramento County. Eventually mug
shots, identifying information, and fingerprints will be
available in the patrol car, giving officers immediate access
to a suspect’s criminal history.

FIGURE 9A.5
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Productivity Tip

Sharing an Internet Connectio

If you have just ane PC at home, you can probably think of
many reasons to set up anather computer. One of the best
reasons to have multiple PCs is to allow two or more people
to access the Internet at one time,

But that kind of convenience comes with a catch. Even if
you plan on installing multiple computers, your home prob-
ably has only one Intemnet connection. This means you need
to find a way for all those PCs to share that single connec-
tion.

If this news is enough to make you rethink that second
PC, it shouldn't be. Once your computers are set up to share
an Internet connection, they'll be able to share just about
anything else. How's that for convenience?

First, You Need a Network

There are two different ways to share an Internet connec-
tion, but both require that the computers be networked to-
gether. (For more information on netwaorking, see Chapter 7,
“Networking.”) The idea of setting up a home network
might seem intimidating, but it shouldn’t be. If your needs
are simple, you can easily find home networking kits that
contain all the hardware and software you need to do the
job, for surprisingly little money.

If your computers are in the same room or are separated
only by a wall, then you should be able to set up a wire-

Chapter 9

based network without too much effort. Otherwise, consider
installing a wireless network. Although wireless networks
are a bit more expensive, they give you greater flexibility
than wired networks, With a wireless LAN, for example, you
can move your computers to different rooms and still stay
connected to the network.

Of course, it’s beyond the scope of this article to teach
you how to set up a network...even a very small one. But
there are plenty of resources that can help you get started.
Your instructor should be able to recommend some helpful
books and Web sites. You can also visit this book’s site
(http://www.mhteched.com/Norton) for an up-to-date list
of Web sites geared toward networking basics.

Sharing a Broadband Connection

If your home's Internet connection is broadband, using a ca-
ble modem or DSL connection, then it should be easy to
share, The first PC should already be connected to the cable
or D51 modem via a network interface card and cable. To add
another computer to this type of Internet connection, install
an inexpensive router (sometimes called a “hub/router” or
even a “residential gateway”). For about $50, these devices
allow two or more PCs to share a connection.

Connect the modem to the router, and then connect each
of the PCs to the router by running the appropriate type of



cable from each PCs network interface card to one of the
router’s available ports. For standard wire-based networks,
Category-5 cabling is commonly used. (OF course, wireless
options are available as well, but your PCs will need wireless
NICs that are compatible with a wireless router. Again, look
for a kit or a set of products that are made to work together.)

When you share a broadband connection this way, it's
usually a “plug-and-play™ affair. If your components are well
matched, and if you are using Windows XP, your PCs should
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be online as soon as the connections are established. There
should be little, if any, software configuring to do.

Sharing a Dial-Up Connection

1f your first computer accesses the Internet through a dial-
up connection (using a standard modem and telephone
line), sharing a connection can be a bit trickier, You need
to connect your computers together using an Ethernet hub
or switch, Once your netwark is established, you can use
the Internet Connection Sharing (ICS) feature in Windows
to set up the shared connection. ICS is available in Windows
98 Second Edition, Windows Me, Windows 2000, and Win-
dows XP,

ICS provides an easy-to-use wizard to walk you through
the process of sharing the connection. Before you start,
make sure that your network is set up and all computers are

<4 The hew Connaction Wizard.

an. Back up your data, and study the ICS information in
Windows' help system. Then, launch the ICS wizard and fol-
low the instructions that appear on your screen,

1f 1CS doesn't work for you, or if you prefer to try a dif-
ferent connection-sharing program, other software tools are
available. For example, you might try WinGate or WinProxy
as an alternative to ICS. Be wamed, however, that these
tools work in a slightly different manner than ICS and can
be more difficult to configure, especially if you are not fa-
miliar with networking.
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Key Term Quiz :

Complete each statement by writing one of the terms listed under Key Terms in each blank.

1.
2.

bl

O m N oo

Ina(n) . ... connection, your computer uses its modem to dial a telephone number given to you by the ISP,

To be considered a{n) —__ connection, a connection must be able to transmit data at a rate faster than is
possible with a dial-up connection,

. A(n) —__ data connection can transfer data up to 128 Kbps.

— senvice is similar to ISON, but uses more advanced digital signal processing and algorithms to compress
more signals through the telephone lines.

provides downstream speeds that are much faster than its upstream speeds.

. Because of itscosts ________ service is only recommended for customers who must upload a great deal of data.

service transmits data through coaxial cable,

. The adaptation of the Sockets API for Windows is called
. The distance covered by a(n) - is usually measured in feet (or meters).
10

An unprotected wireless LAN is sometimes called a(n) e .

Multiple Choice :

Circle the word or phrase that best completes each statement,

This type of Internet connection might be compared to a reqular telephone call, in terms of its duration.

a, satellite k2. broadband ¢, dial-up d. dish
. Many homes and small businesses connect to the Internet by using a telephone line and this.

a. A 5.6 Kbps modem b, A 56 Kbps modem c. A 560 Khps modem . A 5,600 Kbps modem
. High-speed Internet connections are sometimes called — connections.

a. broadband . highband ¢. bighand d. wideband
. A broadband connection may provide a home computer user with data transfer speeds thatare ___ times

faster than a standard 56K modem link.
a. 10,000 b, 1,000 . 100 d. 10

. Which high-speed service is now dropping out of favor, because higher-performance services are becoming

increasingly available?
a Tl b. dial-up e, ISON d. ADSL

. Several different versions of this service are available, each offering a different level of performance.

a. ISDN b. DSL . cable modem d. satellite

. Which abbreviation is used to refer to DSL service in general?

a. abSL b xDSL . yDsL o, nbSL

. Sockets and Winsock are examples of this type of software,

a. V(R . D5L c. IPX d. API

. Which of the following is a network that extends over a large geographical area?

a. WLAN by, WWAN c. WEP o. WSAT

. Wi-Fi Protected Access was created as a replacement for this encryption standard.

a. WEP b WPA . WLAN o, WWAN
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Overview: Commerce on the World Wide Web

The World Wide Web has become a global vehicle for clectronic com-
merce (e-commerce), creating new ways for businesses to interact with
onc another and their s, E means doing business on-
line, such as when a consumer buys a product over the Web instead of
going to a stare to buy it.

E-commerce technologies are rapidly changing the way individuals
and companies do business. You can go online to buy a book, lease a
car, shop for groceries, or rent movies. You can even get a pizza deliv-
ered to your door without picking up the phone.

Bur these kinds of rransactions are only the tip of the e-commerce
iceherg, In fact, the vast majority of e-commerce activities do nor in-
volve consumers at all. They are conducred among businesses, which
have developed complex networking systems dedicated to processing
orders, managing inventories, and handling payments.

This lesson introduces you to the basics of e-commerce at the con-
sumer and business levels. You will learn how to make sure your online
shopping and browsing activities are secure, and how to protect your
personal information when using the Interner.

Doing Business
in the Online
World

OBJECTIVES ::

Explain, in basic terms, what
e-commerce is.

Describe two e-commerce
activities that are important to
CONSUMErs.

Describe one important way
businesses use e-commerce
technologies.

Explain the role of intranets and
extranets in business-to-husiness
B=COMMErnce,

List two ways to make sure you
are shopping on a secure Web
page.
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E-Commerce at the Consumer Level

Tens of thousands of online businesses cater to the needs of consumers. These
companics’ Web sites provide information about products and services, take or-
ders, receive payments, and provide on-the-spot ¢ service, C

oriented e-commerce Web sites take many forms and cover the gamur of products
and services, but can be divided into two general categories: shopping sites and
personal-finance sites.

Online Shopping
Online shopping means buying a product or service through a Web site. (Another
term for online shopping is busincss-1o-
= | [BC) transaction,) Even if you have never shopped

oo s s o7 online, you probably have heard of Web sites such as
_mmmmmm. Joe e Amazon.com and Buy.com (see Figure 9B.1). They

i 7 are just two of the many popular Web sites where
LT ol consumers can buy all sorts of things.

Whar can you buy online? The list is almost limir-
less—including everything from cars to appliances,
clectronics to jewelry, clothes o books, fine wines to
old-fashioned candies. You can subscribe to your fa-
vorite newspaper or magazine online, hunt for an-
tiques, and order complete holiday meals for delivery
to your door. You can even buy and sell items of all
kinds on auction sites like eBay—a one-time fad that
has turned into a full-time business for thousands of
r eBay users (see Figure 98.2)

1 There are thousands of consumer Web sites and

just about an \inn‘]u’

346

can i on
magnable

Chapter 9

each has its own look, feel, and approach ro customer
satisfaction. Bur effective online shopping sites share a few essential features:
# A catalog where you can search for information about products and services.
» A “checkout™ section where you can securely pay for the items you want to
purchase.
A customer-service page, where you can contact the merchant for assistance.




Online Stores versus Physical Locations

In a brick-and-maortar store (that is, a physical store that you can
visit in person to do your shopping), you can wander the aisles and
see the merchandise for yourself (see Figure 9B.3). If the store is
too big or the layout too confusing, you can ask a clerk or a cus-
tomer service representative for guidance, This is one big advantage

of going to the store yourself.

In an online store (that is, a store that exists only o
with no physical locations you can visit), you don't ha
vantage. You can't walk the aisles, pick up the merchand

some free samples. You have to do all your shopping in vour

n the Web,
ve that ad-
isc, or grab

browser window. Amazon.com and PCConnection.com are examples of online

stores, because they have no “real” store you can go to,

A hybrid merchant is called a click-and-mortar store—a physical store thar

also has a Web site where you can shop. Best Buy

well as Web sites where you can view and purchase
their products (see Figure 9B.4). Some click-and-
mortar retailers let customers buy items online, then
pick them up or return them ar the store, This
arrangement offers the best of both worlds in conve-
nience and customer service.

Using Online Catalogs

Online shopping would be very difficulr if merchants
did not provide casy-to-use catalogs on their Web
sites, In the early days of e-commerce, many retailers
struggled to come up with catalogs that were user-
friendly for customers and easy to manage. Retail-
oriented Web sites need ro be maintained and
updated on a continuing basis, so that prices and de-
seriptions are always correct. Site managers and de-
signers must be careful ro balance their own needs

nd Nordstrom are examples of
click-and-mortar stores because they have physical locations in 1

cities, as

FIGURE 9B.3

S

shoppeng in 4 real store,

TROM

|NORDS
E w1

against those of consumers, or they risk losing business.
Many e-commerce Web sites are set up like directories  (see Figure 9B.5).

These caralogs lump products or services into caregories

and subcategories. If you

an oniine pr

roduc
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are shopping for an MP3 player ar the Web site of an
ics vendor, for ple, vou might click the
Electronies category first, then the Personal Electron-

FIGURE 9B.6

Searching for boots at the LL. Baan Weh
sitg

FIGURE 9B.7

Anexamgle of an electranic shoppng
carf @t o Connection Web site. This
user is preparky) o purchase 4 memoey
ugradde for a compuder. The can shows
the product, moded infonmation, price,
uaniity, in-stock stafs, shipping
chames, and mare.
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ics subcategory, then Personal Audio, then Handheld
Devices, and then MDP'3 Players.

Along with a directory of product categories, you
may find a Search rool at your favorire online shop-
ping site. Like any Web search engine, this tool lets

M n— & ra you conduct a keyword search, but the search occurs
only on the merchant’s site instead of the entire Web.

c ‘ l So, if you are shopping for boots on a site that sells
., B = outdoor gear, you should be able to click in the
S oo i Search box, type boots, and press ENTER. The site will
atat P then display a list of products or pages that match

your interest (see Figure 9B.6).
l_ & D .
Paying for Purchases
Online merchants usually try to make online shopping as similar as possible to
shopping at a real store. One way they do this is by letting shoppers fill a shop-
ping cart—an electronic holding area that stores informarion abour items thar the
customer has chosen for purchasing {sce Figure 9B.7).

e e g e
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When you are ready to make your purchase, you can pay for it in several ways.
Twao of the most common payment methods include the following:

»» One-Time Credit Card Purchase. If you do not want to set up an account
with the seller, you can provide your personal and credit card information
each rime you make a purchase,

3> Set Up an Online Account. If you think you will make other purchases from
the online vendor, you can set up an account at the Web site (see Figure
9B.8). The vendor stores your personal and credit card information on a se-
cure server, and then places a special file (called a cookie) on your computer’s
disk. Later, when you access your account again by typing a user 1D and pass-
word, the site uses information in the cookic to access your account. Online
accounts are required at some vendors” Web sites, such as brokerage sites that
provide online investing services.



== Online Banking

= The term online banking refers to using a bank’s Web

T RN O] . B
R mm e fem BL Se MM site to handle banking-related tasks (see Figure

Uit A etviens
Neununt Garwiens
Eheking & Saverns

Like marmy banks' Web sites, he Bank of
America site lets customers

2 and

SELF-CHECK ::

Circle the correct answer for each question.
1. Which of the follwing is not an essential feature of an effective e-commerce

Laans & arn Byl

9B.10). Individuals and businesses alike can visit
any bank’s Web site and do the following:
> Create an account
»» Transfer funds
y »  Record or view transactions
Mikbeti »  Reconcile statements
s Pay bills

If you wse a personal-finance program at home
(such as Microsoft Money or Quicken], it can use
your Internet connection to access your bank ac-
counts online. This feature makes it casy to manage
your accounts and keep your checkbook balanced.

Online Finance

The term online finance refers to any kind of personal financial transaction you
can conduct online, other than managing your bank accounts (sce Figure 9B.11),
These activities include:

Investing

Applying for loans

Applying for credit cards

Buying insurance

Preparing tax returns and paying
raxes

» Daoing financial research or seeking

Y sle; financial advice
a. catalog b. customer servica c. great graphics
2. Which of the following is making it easy for companies to handie huge volumes of E-Commerce at the
Saprsachions” Business Level
a. protocols b. Web-based technologies ¢ online catalogs

3. You should avoid shopping at a Web site if its customer senice department can be

reached only by this means.

a. e-mail

ONLINE
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Beyond individual consumer transac-
tions, e-commerce has given companics
an ennrely different way o conducr

b. telephong c. regular mai business. Using powerful Web sites and

online databases, companies not only

sell goods to individual customers, but also rrack inventory, order products, send

invaiccs, and receive payments, Using e-commerce technologies (ranging from

dard networks to sup s), companies are rapidly forming online

partnerships to collaborate on procluﬂ designs, sales and marketing campaigns,

and more. By giving one another access to their private networks, corparate part-
ners aceess vital information and work together more efficiently.

Business-to-Business (B2B) Transactions
Although millions of consumer transactions take place cach day on the Web, busi-
ness-to-husiness (B2B) transactions .auuall\r account [or most of the money thar
is spent online. As irs name mplses, a busi; ion is one thar
takes place between ¢ are not involved.

The concepr of B2E transactions did not arrive with the [nterner In fact, com-
panies were doing business electronically long before the rise of the Web, by using
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private nerworks and computer systems to handle trans-
actions. But Internet technologies have made the process
easicr, more cfficient, and available 1o Iy all b

Any financial transaction between two companies can be
considered a B2B ion, and probably can be handled
over the Internet (see Figure 9B.12). Consider some examples:

» A store orders an out-of-stock product from a distributor,

» A car manufacrurer orders parts from a wide range of
suppliers.

% A stock broker buys shares for a client by using an elec-
tronic exchange.

3 A bank requests credir information from a major credit-
teporting agency.

You can probably think of other examples, too. In any case, the transaction oc-
curs whether it is handled on paper, through a privare nerwork, or via the Internet.
It does not necessarily have to take place on the Web. However, Web-based tech-
nologies are making it casy for companies to handle huge volumes of transactions.

Intranets and Extranets

Businesses use many different means to handle transactions electronically. For ex-
ample, two companies may have their own networks, but may link them together
so they can share certain r