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What is Networking ? naiwpn at an

,0'97N DIPNN ,NIYNINN NINN |'2 DNANNN — N)Igpn
.0'S011 DIZNNI 0'o10N

Networking - the interconnection of workstations,
peripherals, terminals and other devices.

Wincows NT

LINIX Wiorkstation

Macintosh
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Why Network Computers?

INIMPIENIYA AYITY DN MIYENN
Networks address three problems:

.D"ANYUNI D''YON 719D ¢
duplication of equipment and resources

n2u' I¥a YwpEn'? N7 Y0IN ¢
inability to communicate efficiently

nTIAY MmN ¢ 71n1 X Yoin ¢
lack of workstation management
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An Early Solution - '0'0Q |INNO

niMpl nirya AUIY NONnd mivpnn
Local-Area Networks (LANs) emerged to solve these
problems:

D"'YONI NIINN ,D"9'A TIX ,0"AYUNN NYN ¢
T'N' "12d DNINX
LANs connected workstations, peripherals, terminals,
and other devices in a single building

INd DMAT QNYY TWONN N'NIn D'AYNN YA ¢
.NI09TnI D'X¥ap
LANs made it possible to efficiently share such things
as files and printers
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NITTTIAN NN NINVA
Early LANSs Isolated
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Wide-Area Networks - NN NYN
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LAN — CAN - MAN - WAN

- limited geographic area .
office, home, small building «
- Campus-Area Network .
University, Company Tech Center *
- Metropolitan-Area Network .
citywide network, municipal government network «
- large geographic area .
city-to-city, worldwide, Internet
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LANSs

& Operate within a limited geographic area
& Allow multiaccess to high-bandwidth media
@ Control the network privately under local administration

@ Provide full-time connectivity to local services

@ Connect physically adjacent devices

Bridge Hub Router
Ethernet ATM
Switch Switch

All Rights Reserved - o:3m»

WANS

VWANSs are designed to:
@ Operate over large geographical area
@ Allow access over setial interfaces operating at lower speeds
@ Provide full-time and part-time connectivity

@ Connect devices separated over wide, even global areas

WANS

WAN %2 nipnis nx»isy

Some common WAN technologies are:

modems ¢

ISDN (Integrated Services Digital Network) ¢
DSL (Digital Subscriber Loop) ¢

frame relay ¢

ATM (Asynchronous Transfer Mode) ¢

WAN Modem
e Baslwit\ﬂ::ﬁth CTS;LIDTﬁU Comm. T-Carrier Series (in U.S.:T1, T3, etc.) *
Server .
- SONET (Synchronous Optical Network) ¢
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Data Flow - NIMIIYD

NIV D'DYTA 0PN 2 DNT7 D710 DM °
Data can flow between devices in various ways:
One direction only - ")I'D TN ¢
Two direction, one at a time - NX'NNY 21D IT ¢

Two directions, simultaneously - II'D IT ¢

22
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Data Flow - NI"lI'D

Client
computer

Simplex
One direction only - 11132 717

_ I Half-duplex

———= 7 Two direction, one at a time - 77%°1I2 1017 —

Full-duplex
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Data Flow: Simplex - 1I'D TN

.TA72 TRR DY RIDITYN e
only transmit in one direction
.0IN) MIYnYM uin'y -«
rarely used in data communications
.0'"720 IN "M INT NINIXR ]'\U"7|7 ,NNAITD °
e.g., receiving signals from the radio station or CATV
N7'oNn NLVYEN NINNIETYN 3 N0 MWD NN @

TNR V7MY
the sending station has only one transmitter the receiving station
has only one receiver

E:(ka{ One-Way Street m=—
i

24
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Simplex lllustration - 121 TN 7¢ NIXNAIT

Simplex: One way communication from A B

A to B where B is not capable of
transmitting back to A. M
One way street o P

aan

®-
. e An
@
- g

/

Infinite bucket
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Data Flow: Half Duplex

i —_—
Data Sometimes
Link <«——— Sometimes

« data may travel in both directions, but only in one
direction at a time

+ provides non-simultaneous two-way communication

» computers use control signals to negotiate when to send
and when to receive

« the time it takes to switch between sending and
receiving is called turnaround time

Half Duplex: Transmission from A to B and B to A but not simultaneously.

All Rights Reserved - v R
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Data Flow: Half Duplex
*Examples of half duplex-transmission can go in both directions but only
one direction at a time:
eyour internet connection via telephone lines
+a walkie talkie or CB Radio
*Computers use control signal to determine which device sends and

which receives. ~ Data ~
*The time used in each - B -~ R
direction is referred to as . 4 7 U R
turnaround or reclocking
time. -~ ~n
" Data ~
PY N A
.4 g
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Data Flow: Full Duplex

Data Forward Direction ==
Lk <« Reverse Direction

» complete two-way simultaneous transmission

« faster than half-duplex communication because no
turnaround time is needed

e

data data
— - -

T - T
] b ]
=] =]

-
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Full Duplex
*Examples of full-duplex- transmission can occur in both directions at
the same time:
«a family argument
e0cean waves
*A sensor message to a mainframe

*Do not presume this is always best. It depends on the application!
Circuit capacity is halved using full duplex since one set of circuits is
used for sending and another for receiving.

Full Duplex: Simultaneously transmission from A to B and B to A.
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Full Duplex Illustration

Full-duplex Transmission:
Both ways at the same time.

Two way street
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