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What are computer communications?

» Process in which one computer transfers data, instructions,
and information to another computer(s)
Communications
system contains many
types of devices

Communications

(a) personal computers|
(b) notebook computer:

(c) Web-enabled cellul;
telephones

(d) Web-enabled
handheld computers

(e) WebTV™
(f) GPS receivers
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What is the primary function of a communications
device?

» To convert digital signals to analog signals or
analog signals to digital signals

Continuous
electrical wave sownes

Distinct pulses that
represent bits grouped ] ~a i

together into bytes == . =
v

T

p9.3Fig. 92 s A A

%‘#W Chapter 9 Objectives

Wl weed KF i hacod

Concepts for a Digital World

W nsnd KP [ hivac s

Communications

essful communications?

communications device

receiving device

Diseoveri) oy Sending and
el st ol Receiving Devices
What is a sending and receiving device?

« Initiates or accepts transmission of data, instructions, and
information

notebook computers
mid-range servers

desktop computers

Internet appliances and
Web-enabled devices

A
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What are some Technologies
uses of
communications

technology? voice mail

| 4

instant

messaging chat rooms

v

newsgroups I telephony videoconferencing
4

v
collaboration groupware global positioning
‘ system (GPS)

mﬁmqlﬁt Uses of Communications
e o Technologies

What is a chat room?

* Permits users to
converse in real time
via the Internet

» Types of chat rooms
— Voice chats
— Video chats
— Radio chats

p96Fig.95
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What is Internet telephony?

+ Enables you to talk to other people over the Internet
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What is instant messaging (IM)?

1: Logintothe IMserver [
2: Server checks if any Ste’) 2
established friends, :

family, or co-workers,

called buddies, are online

H _
3: Send instant messages = = -

to online buddy

4: Instant ge travels
through messaging
server and then to online
buddy messaging
server

P96 Fig. 94
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What is a newsgroup?

+ Area on the Web where
users conduct written
discussions about a
particular subject

* Also called threaded
discussion

mﬁmqlﬁz Uses of Communications
e o Technologies

What is collaboration?
» Working with other users connected to a server
* You can conduct online meetings
— Allows you to
share
documents
with others in
real time
* Microsoft's
NetMeeting allows
collaboration

p9IFig. 07
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What is groupware?

» Software application that helps groups of people
work together on projects and share information
over a network
— Lotus Notes
— Microsoft Exchange

manage projects communicate

schedule make group
meetings decisions

p9.10
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What is a Digital Angel? necklace lets

doctor’s office keep
tabs on you in real
time

* Necklace, bracelet,
or receiver woven
into fabric that
communicates with
another party using
GPS satellite
system

* Measures and
sends biological
information to
satellite

p9.10
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network (LAN) ?

* Network in
limited
geographical
area such as
home, school
computer
laboratory, or
office building

nodes in network

p912Fig. 99
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What is a global positioning system (GPS)?

1: GPS satellites orbit
the earth. Every
thousandth of a
second, each satellite
sends a signal that
indicates its current
position to the GPS
receiver.

2: GPS receiver (such
as in a car) determines
its location on Earth by
analyzing signals from
the satellites.

DiseoverTy B '_HJJ

Concepts for a Digital World

Wl weed KF i hacod

Networks

What is a site license?
* Legal agreement that allows multiple users to run
a software package simultaneously

* License fee usually based on number of users or
number of computers attached to network

Diseguerii boje
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What is a peer-to-peer LAN?
« Small network that
shares hardware,
data, or information
located on any other
computer in network
« Each computer stores
files on its own
storage devices \|

Networks
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What is a client/server LAN?

» Network in which one or more computers act as a server and
other computers on the network can request services from

Diseoveriy Gup
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What is a wide area
network (WAN)?

* Network that covers
large geographic area

* Internet is world’s
largest WAN

P8 Networks

p.9.15 Fig. 9-13
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What is an Internet use of peer-to-peer (P2P)?

« Enables users
with same
networking
software to
connect to each
other’s hard disks
and exchange files
directly

' L
! -
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What is a metropolitan area network (MAN) ?

* Backbone network
that connects local
area networks in a
metropolitan area
such as a city or
town
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What is a network topology?

» Configuration, or physical arrangement, of devices in a
communications network

» Networks usually use combinations of three topologies

p9.16
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What is a bus network?

» Consists of a
single central
cable, to which all
computers and
other devices

PE8 Networks

-  |a
]

connect
» Bus is physical
cable or
backbone
* Inexpensive and
easy to install a j [~ |
pe.17 Fig. 815 personal personal
comEuter comEuter
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What is a ring network?
« Cable forms closed

ring, or loop, with all

computers and

Networks

devices arranged ""““

along ring | |.’ —
« Data travels from & -

device to device | s

around entire ring, g

in one direction g J

p.9.16 Fig. 9-16 PR
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What are network communications

technologies?

» Specific combinations of hardware and software
that allow different devices on several types of
networks to communicate

Diseoveriy Gup

’Mnulgiulwodd ,

Wl weed 3P G

What is token r|ng?

* LAN technology that controls access to network by
requiring network devices to share or pass a special
signal, called a token

» Device with token
can transmit data over
network

* Only one token exists
per network

» Based on ring topology,
although it can use
star topology

Networks

p9.19
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What is a star network?

Networks

< All devices
connect to a
central computer,
called the hub

* All data
transferred from Bersonalcomputs
one computer to
another passes
through hub

personal computer

Ay personal computer

-
host \ ./
—
o %’
file server .

p9.18 Fig. 9-17
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What is Ethernet?

* LAN technology that
allows personal
computers to

Networks

contend for access i' i- j-
to network = T a a3

* Based on bus I | |
technology

personal personal
computer computer
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What is TCP/IP?

« Short for Data divided into small
transmission control pieces called packets
protocol/Internet
protocol

: Trans.mlts. data_1 by Devices that direct
breaking it up into packets along fastest
packets available path

« Commonly used for
Internet
transmissions

Networks

Technique of breaking a
message into packets,
sending packets, and then
reassembling data
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What is the Wireless Applications Protocol (WAP)?

» Allows wireless mobile devices to access Internet
and its services

» Wireless device contains
client software, which
connects to Internet
service provider's
server

p9.20
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What is an intranet?
* Internal network that
uses Internet
technologies
* Lets company make
information accessible to accessible via a
employees and facilitate Jeblbrowssy
working in groups
* Typically includes a
connection to Internet

has a Web server

users can post and update

information on intranet by
creating and posting a Web
p9.20 page
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What is an extranet?

. A”OWS customers or I
suppliers to access ¥

part of company’s Tacking® 7235120321
int t Rsimence.  Diept NZETI3: Proj NG1057
Intrane Debvered T MeceptonatMontderk  Date: 71002 Tine: 10074M
Dickvery Addbees:
Sipedior By TMATZA
Service Tyoe: PL
Status | Cay | 5P | Date | Time j
Lah FedEx Rarme CASTOOSTON WA 7/I0M2  104EPM
i Osbveted MEDFORD 71002 1007
CUStOmer checklng Package on'Van MEDFORD m e .’IM.’AH
package on Fed Ex’s Accived ot Fecu Destingi . MEDFORD i A2 B15AM
. . LehFednSonFaclly  MEWFYES TN A IWPH
intranet via the Internet Pttt W et
Sestus Ewception None
Disgstch Exceptior None
C00. N
NonFedErigert  Mih
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What is a firewall?

« Hardware and/or software that restricts access to
data and information on network

p.9.21Fig. 919
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What is a home network?
< Multiple computers connected together in home

» Ways to connect

— Ethernet — connect
each computer via

cable
— HomePLC
(powerline cable)
use electrical lines
house
— Phoneline — use
telephone lines
HomeRF (radio
frequency) —

wireless
9.2 Fig. 9-20

What is an intelligent home network?

» Extends basic
home network
to include
features such
as lighting
control,
thermostat
adjustment,
and security
system

p923
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What is communications software?

* Programs that help establish connection to another
computer or network

p9.23

Biseoyer) [ The Telephone
e s Network

What is the public switched telephone network

S ’/ most of the PSTN use \r_. !

digital technology

p.9.25Fig. 924 H_’ final link from local telephone Y

analog signal =™ company to home or office ™™ analog signal

Diseaverii) b Communications
el s Software
What is file transfer protocol (FTP)?
* Internet
standard that e
allows you to . PALMAAIDRESS
upload and B _ows | oo |
download files E_ e L3
to and from a ' :
Web server, |T| ofEEEE A
called the FTP : '
server
£.9.24 Fig. 923 ;‘::.’iti"a?m [N Fhol M b =
Cte, e B R D S et [ T L A
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What is a dial-up line and a dedicated line?

« Dial-up line is temporary connection using telephone line
for communications

« Dedicated line is line always connected between two
communications devices

Advantages of

Advantages dedicated line

of dial-up line
1. Quality and
consistency of

connection are better

1. Costs no more than
making regular call

2. Computers at any two
locations can establish a
connection using
modems and telephone
network

2. Computer locations
are fixed

3. Can be digital or analog

Diseaveri (G The Telephone
civns fors Dighl “'"" Network

What is transfer rate?

» Speed at which a line carries data and information

» Faster the transfer rate, the faster you can send and receive
data and information

» Usually expressed as a measure of bits per second

bits per second
(bps)

kilobits per second
(Kbps)
megabits per second

(Mbps)

gigabits per second

(Gbps)

_d
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What are popular types of digital dedicated
lines?

Type of Line Transfer Rates Approximate Monthly Cost
Dial-up Up to 56 Kbps Local or long-distance rates
ISDN (BRI) Up to 128 Kops $10t0 $40

ADSL 128 Kbps - 9 Mbps $40to $80

Cable TV (CATV) 128 Kbps - 2.5 Mbps $30to $50

T 1.544 Mbps 1,000 or more

3 44 Mbps $10,000 or more

ATM 155 Mbps to 622 Mbps $8,000 or more

p.9.26 Fig. 9-25




Diseove i (Gug Communications
Cca fors Dyl Wod: Devices
What is a communications device?

* Any type of hardware capable of transmitting data,
instructions, and information between sending device and
receiving device

cable
modems

dial-up modems

ISDN and DSL network
modems . interface cards
p9.27 |
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What is a cable modem?

* Modem that sends and receives data over cable
television network

* Much faster than
modem or ISDN

* Usually attaches
to network
card

pomrges  cable modem

mﬁﬂl'}'ﬁf Communications
el World Devices
What is a hub?
* Device that
provides a

central
point for }{
cables in a - A
network '

hub . \;ﬁ

p.9.30 Fig. 930
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What is a dial-up modem?

« Communications device that converts computer's digital
signals to analog signals and analog signals to digital signals

» ISDN and DSL use digital modem with a digital telephone
line

demodulate

mo + dem

modulate

To convert a A 4 To convert an
analog signal into a
digital signal

digital signal into

an analog signal ‘

mﬁﬂl'}'ﬁf Communications
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What is a network interface card (NIC)?

» Card inserted into
expansion slot of
personal computer or
other device, enabling if
to connect to a network

NIC for desktop
computer

p9.29 Fig. 929 NIC for notebd
computer
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What is a channel?
* Communications path between two devices

bandwidth

Width of communications
channel

transmission media

Materials or techniques capable
of carrying one or more signals
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Sending a request over the Internet

E =
variety of lines until it

’J' &
reaches Internet \F ; ? -

backbone s A |
3: Request travels over = T1 lines
T3 lines along Internet
backbone destination
4: Request network server W
travels over T1
lines until it — T3 lines
reaches

_ destination
p93IFig o3t — T e . — = = -

1: Sending device
requests information

2: When request leaves
the ISP, it travels over a

T1 lines

network server
T1 lines

tapg Physical Transmission
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What is physical transmission media?

» Wire, cable, and other tangible (touchable)
materials used to send communications signals

Type of Cable and LAN Transler Rales

Twisted Pair
* 10Base-T (Ethernet) 10 Mbps
= 100Base-T (Fast Ethernat) 100 Mbps
= 1000Base-T (Gigabit Ethernat) 1000 Mbps
= Token ring 4 - 16 Mbps
Coaxial Cable
* 10Base2 (ThinWire Ethernat) 10 Mbps
« 10Base5 (ThickWire Ethernet) 10 Mbps
Fiber-Oplic Cable
= 10Base-F (Ethernat) 10 Mbps
2932 Py, 532 « 100Base-FX (Fast Etharmet) 100 Mbps
= FDDI (Fiber Distributed-Data Interface) tokan ring 100 Mbps.

tapg Physical Transmission
s for a Digital World ,_{ﬂ’m@ Med|a
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What is twisted-pair cable?

« Transmission media used by telephone system and
network cabling

.9.33 Fig. 9-33 \“
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What is coaxial cable?
» Single copper wire surrounded by at least three layers
+ Often used

for cable 'g 'g 'g
television H H H
wiring >'~! d - | -

woven or

braided metal~  *°PPr Yire

P93 Fig. 934 plastic outer e insulating

coating material

tapg Physical Transmission
St for s Dl Wod 2 003 Media
What is fiber-optic cable?
» Contains core of dozens or hundreds of thin strands
of glass or plastic

» Uses light to transmit signals

" B e protective
p.9.34Fig. 935 coating

What is wireless transmission media?
» Send communications signals through air or space
» Used when inconvenient, impractical, or impossible to install

cables
Channel Transfer Rates
Broadcast radio Up to 2 Mbps
Microwave radio 45 Mbps
Communications satellite 50 Mbps
Cellular radio 9,600 bps to 14.4 Kbps
P934 Fig 83 Infrared 1to 4 Mbps
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What is an
example of
a wireless
local area
network?

p.9.36 Fig. 9-38
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What is a microwave station?

» Earth-based reflective
dish that contains
antenna, transceivers,
and other equipment
necessary for microwave
communications

* Uses line-of-sight
transmission

— Must transmit in
straight line with no
obstructions between
microwave antennas

&[LL({L({[(i({t((L{{t uuft(f(f{lffrr(rr (e

p.9.38 Fig. 940
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What is infrared (IR)?

* Wireless transmission
media that sends signals
using infrared light waves

» Requires line-of-sight
transmission

» Many computers and
devices have an IrDA port
that enables transfer of data
using infrared light rays

p9.39 Fig. 942
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What is cellular radio?

* Form of broadcast radio used widely for mobile
communications

base station
(microwave
station)

p.9.36 Fig. 939
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What is a communications satellite?

* Space station that
receives microwave
signals from an

earth lased station,
amplifies the

signals, and then
broadcasts the |7
signals back overa |

wide area to any
number of earth-
based stations

p9.38 Fig. 941

Bisooer i Gupyupapg Summary of
m_.:r':".m"“'"“ Communications and
Networks

» Communications

» Sending and receiving devices

» Uses of communications technologies
* Networks

+ Communications software

» Telephone network

» Communications devices

» Communications channel

» Physical transmission media

* Wireless transmission media
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