
�A Campudex mehrk is a Collection of

tuo o more Compudex systeme thad e

inKed togeadher Aith Cabtes, Switchea,

Used in data Trensssim

Enessoge
Sendex Receier

Tronsmissin

medivm

.Tremsisston mude

y Dta flow blw 2 syskms Con be

Catego sed into 3 ypa:

Devies Connectons

(Nodes) (LinKs)

.The nwes fer how these Conechms

send informatn cre Caled Commiatn

Proto Cals.

The starting and ending Points of

Hese CommuniCations are
often

Called Ports

� Goals:

Reseurte shoiy

3) Data storage md Access

4) Cost ficieney

s) Rdiality ond Redndmey

Data Commukation

Exchange cof data betieen tuo

devices va Some trommssion

medium,b

�5 (omPonents

B) Sendey)Receive

D) TrunSmisien medim

) Proto Cel

yset of Rseo

Simplex HJf dple fu duplex

mede made mede

)simplex :

.The Commucaen is udretonl

This mode Con use the entre

Capacity of the chonneyto send

deta in ame directho

� Half dulex:
.Each steien Con both tcmsut and

Yecee btnt ot he Some time.

The eHre Capaci �fachamne is

taken laover by wticheer of the

tuo deices is tr�ngmittng

�he tim

Exa- alkie- talkies

3)Pl d�plex:
- Both steton Con tronsut and eceive

at the Some Hme.

It is tuwo haltdplex Commicat,

Tke Capacty of chanel must be

divided bo tuo diree tir.



* Netwok Ctet a -

�ANett m�st be able to meet a ee

Certan nmter of teta

)Delivery nd ACcuracy

)Perfesmae

3) Reliability :(meoseof reg. of failre

and time taken to

esove fromthe faulre)

4) Sectty :

+Tpes �f CemmnuCaom -

A) Point to Point

Ths Commectonpoudeg
a dedicaled

�nK

betueen tuo devices

B) mHpcimti

-Amhpoint (Also Called mlidop)

Conmection is me 1n �Nch ncme

thon two specifc deices Shore

a Srgle
link.

1) PAN :
desiged

toConneet devCe i�ihin

a shurt orge.

.Exa- Bhetuoth, IrBA 7igbee

Ramge
(1- lom)

hrons m ssin speed - Veny Hgh

2)LAN :

•Comects Cempukrs through
a Commanm

Commnication Puth.
Contamed

Within a
ited cmea.

Ehernet,�ii

.Range
up to 2Km

Tramsmissien
Speed- very high

.Easy maitainamce md Lew Cost

Serey

Link

* Types ot Compuky Neturerk!

b)LAN (Local Area Netwn)

)pAN Peasmal Area Netwer)

3)CAN:

• LAN CAN < MAN

BIt Spread acss Several

1�ithin te Campd.

Kamge-(1-SK)

buildlg

� 3)CAN (Gnpus Area Nehok)

> 4) mAN (me pditan Area Netwy

s) NAN (1Wde Area Ntuer)

Trnsision speed- High

mo derate maintmamce
and moderate

Catt

• Ex- Ehenet



|Bulking�

CAN

Building

4) MAN

.This Connects Computer oves

gcegraphical distme through a shered

CemmCaton Path ovex a City,

toum or metpoliten Area.

yses - FpDI CDDI, Atm.

Ramg
S-5Km

Trongmission Speed - Averoge

ficult to mainain, with high Cost

s)1�AN:
.Cannects Computes ovey a

Jang

grogaphical slance trougha shared

Commnication Path.

.Alsodeined os group of LAN that

Commcae ith each other.

Komge Abrve Sokm,

U sed - Leaged Jine, dial

rengiss 1on Speed Veng lou

* (ompuder Nehuoks Topclogy:
This reers to the orergemerct ot

dfferent elerments ike nodes, links,

cr devtces.

TYpes :)foin to Poin�

2) Bus To pology

) Ring tofology

4) Ster topclegy

s) Tree topolgy

6) mesh Topology

)Hy onb Topology

1) Point to Pointi

• This Works an he tnctienality of sendey

and recelver.

This Provides high bomd - width.

DEce 1 DEe2

2) Bvs Topolgyi

• In tis Every S Compute and metuk

deice is Commected to a Sngle Cable..is bi-direeHierd.

Taf

Black Terminator

Bone

pp Lnca Repeatr

� No- of Cables =n t1

� No. of Pavts = 1*n



1 Cest �
) Reiabi lity

2) Secty

) qies lot of Cbling

3)Ring Tefelegy -
forms a Ying Connectry deves llith exacthy

devtces.

�hdirechond

Token
Ring Passimg Prcte cel is Used by he

Werk statien to tongmt the dota.

4) stor Topology -
• AW devicee Cemnec ted to a Sigie

hub though
a Cable.

H� Co be Passive in nhre.

Sueh os broadcasting deices t
+he Same time the h� Con be

inteligert Knewn as a ctive hute

Actve hubs hae reaers.

Ethernet LAN Protocels re used

as Col Collisien detect),

CsMA Caniex Sense mwhple ACess)

1

B

H�

� No- of Cables =n+1

� No of Pats = 1*n

:daa Tromamisc on SPeed �

2)Cost:)Rellablly �
2) Serity y

3) Truubie sheotirg is dtfieutt.

Zo, � Cabes n

�No ot Parts = 1*n

SA �Rellability

Cost �
Sevity

� Point to Pamt Cemmt



s) ree Tofolegy -
Combinatien of bus md sta.

A he Ccm.e cre Cannecked �th

Each othex n hierarthical foshn.

Peind-to - Pch� a Pi� to mupcint

inks ae used

)Hybrid Tofelogy

Combinatn of all Vorioug to pelogy.

�

�

:1) flexible)Szecf NetrkCm be Easily

Ex punded.

�:1) Cn add New de ces

2) Erx detection md Comecticn re

vey tasY

:)If the Cenhel hut fails then Enire

2)(ost4

) eonhigrien is diticut.

c) mesh Topolsgy:

Evey device is Comected ith a

ncther �a a fortculer chommel.
Protocels -AHCP (Adhec Centiqueton)

DCP (�remic Hos Conigue»)

Point- to - Poind

Cemmuniton

* Os I mode) -

OsI�ren Syskms IntevConmechm) mcde l

S a Se ot �es that Explans hew

cu ferent Cemputey syskms Communicate

Over a netuwek.

hus Careists � Layered Aehi tec te

�) Physical

2) Data Link

3) Netwek

4) TrongPort

s) Sessim

)Presenttien

�) APplicehen

.No. � Caes:
No of Ports - NX (N-)

Reliability �s very high

Cost 4
-Secutty



1) Physical Layeri

Intertace beteen clevices amd the

tremsmssim medim.

Contans Jntmatn in he torm of bitt.

a)Repr senttion of bits:
This Consists data as bit stream

> To be hronsmitted, bits must be

encoded mto signal
lechc

phCad.

)Data Rate :
Tromsm�ssi n rte- the nmber of

bits Set Each second is also

dehned by tte physical Layer.

c) Line Contqationi

checks Conmectn of devices

to the meia.

(Poirt t Point or mulipoint)

3)Homding Tofclogies

e) Hondling
Transmission mode.

2) Data Link Layey:

from

Resfonsible fer mecde to nede deley

� mesege.

.This nsre dota tomsx is ErtoT hee

a) Froming'

� dvdes the shearn of bits

eceived from the netek Layer

into manageable dada unite

Called fomes.

HeadeY Data(Packe) Traile

6) Physical Addresing i

>Aer Ceatng thremes, the data

Lin Saye adds physical addres

(MAC Adcress) f the senty

neceive n the hesdey �

fach hrume.

)Alcess Condol

� lhe a Snge Csmmni laben

chanel is shored by mipie

deviceshe mAC Sub-layes

of the dota n helps to

dekmine whch device hos

(ondrol over the chamel at a

&iven time.

>)fbw Cantol:

flow Conol Caordinates the amount

of lata that Con be Sent

be fore neceiingon acknadedgmnt

lwith Constant Speed.

e)Er -Conl:

� deteehs and etrrg t

damage or last Semc.



3)NehderkK Layer :
Wats an the trnsmissicn of data rom

one hest to omothe het loCatedim

difteent neterts

.Tt takes Care of packet Raning. ie

selectm of the Shortest poth to

tensmit the PacKet.

a) Sevice- Point Ad dressimgi

> At he sended's Side This od de

Service Point Adress (postNn)
to the Heodes.

specifying this Adress, he T-L

makes Sve hat msg is delieverd

�th Corre t pmcs s.

Senddes amd ecelver's If are placed

in heades by netwerk Rayer

Segments in NL � Packet

Implemeted by ouks ox Susitehe

a) Logica Addresingi

> To identty each device

ite-dtuerk �nuey

Phce Ip's in Heodes

Seqmentation amd Reasemsly

This a ccepts he msg cmd breaks t

inho smalley �ts.

€ech sgment has a heedey

At He destinahn Tl- easse mb�es

the msg

)Comectien Conhl:

b) Routng i

Ths Protocols deecmune �hch

Youte is sutable from Sore

to destinaten

4) Trons Pert Layer -

- This Loyer Proides sYviees tothe

application Sayer amd takes Services

from the ntock Layer

>) Errr ond lew Con

5)Session Laye�

• This is es po nsi ble ex the estabhshmer

of Connectms, mnagement of Connetons,

teminatins of Sessicns b/to deices

Provideg authendhaion cmel secuthy .
. dota is refered os sgmods.

• It is Tespon sible fthe end- to-erd

delievery � teCompcke messoe.

Used Procels- Tee, uD, Pptr

Proto col used -NBlas, PPTp.

Ths lous to st� Cammun(ekhon

in half- duplex arfl- dugtex.

L)synchon�ation

�Rd check ponds

Points,

Synchrondaton



c) Presentahon Layert

• Alse Called as Tvemslaton Layer'.

This maiplete he format o Y

he mehk

Protocols

a) Trenalatin

ifferent Compuks Use cuferend

entoding technigves, this layer

is responsible tr �mteroperability

beheen hee diffnt Coding

techmies

Apelicatit

Layer

Enlapsuletion

Physi tal

Layes

data
D-R

)Eneryphen:

sendeytrcnsfems �he cpmal

infermaton to another tom and

Sends reswtng mesage out

over he netark.

A4 eceiver - Deyrhon)Cempression t

* Trans missi on media :

�) APpicehon Layer!

These appication Prodvce the daa

to be tansseed ovev theNetwo.

Pro�des usev Ievaces ad
Suppurt for the Sevces Sueh as

elec tronic malTemote Ale

Ocess nd tsmsfex

|�ived /uded :
media

Tuisted paly

Cuble

Coaxial Cabk

fbre opthe

Cable

Aiveless/ ungitd

media

> Radio Waves

ooUares

Fnoraea



)Ghuded media

. ude a Connechen rom onê clevtce

to anothex device.

A)Twisted pair Cable (

L Comsistt of 2 separtely insulated

Comduet 1�lives tusted cbeut each

other

unshielded shieldedTuistd

Tuusted Paly (uT) Palr (stp)

�: Leost €xpemsie e: Betex Pertemme

Eosy to instll
�liminake Cshalk

e:Louex Capecity

foster

pformome
e:dittcut to ins tall

Expensive

Bulky

B)Co-aia Cable i

It has a cental Core Conductes

of solid wire enclased in an

tnsdetirg sheath ,uhieh intrn,

enCosed in om outer Condvetr of

mdal foil, brjd cy Prtecttve

Plastte layor.

Insulator

Copper Conductor

� Bnuded mehal Conductor

Proteche plastic Layer

:)These hos hgh band idih

a) Eosy to instal)

3) mere Reliasie and dasie

A) Less affected by Nalie, Gros tal

s) Supfort multh ple channes.

1) Ex pensive

2) bwky

3) chornce � breaky the (aarialCake

nd attaching a t-poit by hacker.

)opHal iber Cable !

uses Concepts � "Total teInernul

Reftecion of Light.

PA glassr plasie Core is Smoumcec

hya less dense �lass cr Plas he

Cuvering
Called Coating

Con be �nidivechon cr bidlrechmu.

:1)Increoged Capacity nd bmdudh

�) Lgwegt
3) Less signal attenatin

e: 1) ditAcut to install

2) High Cst

1) medleal purpose

2)Dedenee Pur Pae

3) Indushial purpose

�tnsmit mto n 2 Modey

Base bomd, Broodbend

Exa- Coble t,Analsg tu Netny



)ungulded meda i

No physical medum is eg�ed the

bems mission ot electrnic Siqmals.

feates:
becdcost thmg� auY

Less secme

used for lorger dstorces

A) Radio uaveg i (omni directim)

>Eosy to henerak end Cem Penetate

through building.

fragency Roge 3KHX- 1GH�

� EYa- Am, Fm

B) Mico eres : (i-directimy

� is a lme ot sigt rmsmissn

Sending md Reeieving
Antemas

need to be preperly aigned with

eoch other.

distone Cerered h

freg Rong
-1aH�- 3ccH�

� mery used in mcbile Phene Cemm.

� rnerotes +he sipnal oveY

the Same Netwotk be torre the Signal

becomes too Weax Corpkd

to extend the length.

�+ 15 a2fo� deice

Physical Loyes device

Colligion doma
No-�fdevice

+H� :
IH is a mutiport epeatey

� It Cont filtex data. So deta

Packets re serd to oll

Connected devices.

Hy

Collisin domaln � n

*Bridges

�peales a data ink layemr.

-� onnects tuo uferent LAN.

fosuondng the msg

) Intrered i- (umidirecti on)

Fused for vey shart distance Comm.

P Con not penehate though obstacles.

� Prevtrr Intoference lu Syutens.



flteirg Condent by readig the mac

Address.� Com have muple Povts.

nAC Pert

m

Types ot bndges

� Seic /seuge Rputty 8-iga

S�iteh:

� multiport deotee Bidye

data link Sayer deniee

Traffie is minimal

(olliSen doman is Zero lo)

These Con pes em eror ehectang

before forwarding data, ahich makes

it veny eficient s it does not

ferwed Pochets hat have erors

Gmd fonond good packets selecthcy

to the Comeet port ony.

by fhe Soesttion Jend

fooe srecihes
�d tbute to

follo

A) stuhe Bidges i

This is mamually Comhged by

He netuterk admiistato.

Bidg
Tabe is Hx.

B) dynamie Bridgesi

bA dynamie brdge
builds and

�Pdahea its htg touedg

tole auto maically by eining

from the soree MAC Oddresse

� inComby
frones.

�is sadeice Ke a Suiteh

that rudeg data packets based

on thex ip adchrees

NeterK Layer device.

T�s ses muting tabse.

2ommally Cmmets LANs Omd �AN,

ftkrg

Colisen - No (Stere amd ened method

use stoe nd forwnd mehod

No Collson

use date unit pntoce) [t e motA

La�



The Analag date efers to informatiog

that is Continvovs.

Cloek,

Sond Aane,

shatng of Hond

Digi tad Date efes to intormn

that hos dise discrete states

Exa
Digital clocK

*Signals:
3) Analg sgnd

2) igital signal

� Andlag sinads hare infiely

may lenel o intensity over a

Petod ottme

(14 Tnchdes Tntte Nm bey

of statesIvahes)

�gtal signals hore mted

Nunder of teent state.

Anadg, signad

Periodlc

A petocic Signal

Completesa pattern

1witin a measrable

time hrame Culied

Pertod andepeats

that patten ovY

Sutieqn icknicd

Pe�ods.

Nom- Pedocic

Chamnge itat

Pttem



T

Dijital signal i

1: Posithve voltage

Ngte volbag

> Digital Sigmd Comsists of levelhat

epresens intormatim. (bits)

L1
1 1

Pestodie signel

1)simple

Sirgie sine Cosine l�leve

- IH hos cny 1 frey.

Componet

x() = ASnknft+)

2) Composite

,Sme � 2emae

Sine/Csneldave

!. IH has multiple

freg. Cum pnent

(1)

(lo)

(�)

01 o1

11

-Alave length :- distmee � a Sm pleSa
SiAnal Can travel in ane Pevtod

Prorgahen speed

freyeny

(oo)

•Bit Rate:
SeCend

Numdes of bits sent Pex Roe

Ut- bps

·Bnl-ldhi- The ronge of freqvencies

Contned in a emposite

Signal is Bendid,.

B� -fmin

Bit LengHi- bshomre oce�ied by ne Lt

n a tansmussin mecla.

rotogtion speed x bitdratn



* sigital sinal Ton
*Tramsmissien

Impart
mernt i

)Bosebomd )Bread Bond A+tenua�n

D�storhon

Nose

1)Basebnd
i

•Trnsmits digital
signal

witet chmging
it

to Amalog signal.

Requires
eham chamnel haing

bmduidth

that storts
at o

Reques
a dedicated

medim.

1)Attemvaten
-

of aSignal
duig

•Loss of enegy

tremsmission..

use of Amplifheres
to strenghen

the signa ogain

�it :- decibel
(dB)

€xcmpie
Wied LAN

Bend
widH

Bt ate

dB = 1o

2)Broad bmd -
Changes

digial
to Anadog

Signal fo
Trnsmissin.

Uses a chammel
Ath Bnd� dth ht

mot starting
at o

2)

in the shape

signal.

Compesi le mwtple

freqvencics

form of a

Doc Ne� reyueA dedlcodd
medn

Exa:- Sendrg Computr

digitel cellalor telephone

Delay In

Arval

at Receler

Dteet

Sreea

chamge in phye

� Signul

Distut on

sgnat



W

(Sendey Side)

* Data Rate Limits :
:hcla Rae:Ho fost �e Cn Send data (b23)

depends i 1) Bandid th

2) Leveis

3) Nois

KecemYside) )ZoseLess chamme) : Ny�st Bjt Rake

3) Noise:

Theme Noise: Random mohen ot Elechons

in a bire

.forNose Legs channel, It deines

he theoreical maximm bit rak

Bìt Rate = 2xB-� x o()
L:No. � Levels

Indvced Neise : Comes trm Extenal Sourees

iKe metos nd appliomes

COSs talK : sffect ot ne Wive on

Ancthes

Impse Nolse i
spike in the signal

Lighteng et.

•Signal - to - Noise Rato:- (SNR)

Tnereasing
the Ns, ot Levels

Inereases the bit Rade

DETEases Reliabil�ty

i)Noisy channel shamnen Capacity

Capacity
B.1� X

Rog.(1+sNR)

NoUnit

.T�s is Independent o Ne � lres.

SNR = A�. sgnal
PoWer

Avg Noise Powey

1o ag, (sNR)

LRe d �heh daet is succeshity

bomsmited tom Sendey to YeceiveY

Ovey a Neek n a

given ime

Data Tengnision ime = essege sKe

Bord widh

ThngP�
Total Data sv�eeulty

Toanstened

Total Time taken



Ladency:

is he tme deloy betuten hem

a sendey tmsmts data and the

eceiver 8ck it.

� lomponents :

Deiay

L Time fo signds to teel thaugh

the medin (ibe,Coppcv)

ine

� The Line Coding
is defned as the

Process ot Convering blinony dada to

digital signd.

Binomy d ata (o1 0 11o o)

Line Encadirg

P.D.= Pistme

Signalspeed 1 1

2)hronsmsien Delay:
Tme to Put all bits � a PacKet

� character stesi
nto the link.

snal leved and Data leve

T.D.
Packet sIze (is) 2) Pulse Rate amd bit Rate

Bndiidth 3) De Componend

3 Prvessing dely:

4)sef synchonidakh�

Time Roudes ISuiteles take to exomine 1) sinad level nd Doda devel

Packet headrs md mare deceisens.
The Numbex of valves alloued in a

4) Seug Delayi
Porticlar siqnal is deined as he

Nmber of signal leves.

Time spend laatig in queves The Num e � vlveg to repreent
�hen the Nehotis Cergeskd . data is Called as the Nmber ot

data levels.

kas binany

for this

data leres -2



+� Puls Rae ad Bit Ratei

• Pulse Rate is defined as he Nimber

� Pulse Pey secemd nd a pulse is

defned as the 3nmm amout �

time regured to trons mut aso.
Symbol.

BtRate is desned as Nmber of

bits per Seoend

B Rodte = plse Rate x Rg,(4)

4) 3elf -Synchonizin

Clbck re�, of Ty ond Ry Shotd

be Some

pata Ele me nt:

Adala Eleme rd is +he Smallegt Ln�

�f nfor3ehon to rerreser the

the digital In fomahon in binony

m= No ot bits pey

Semple

3)DC Componend:
Oe eme cycle Pe�iod �fa Aavetom

if all tthe ire Voltages
ce

Conuelited by Ngate Volhagca hen

Dc Component of the aedormn

ts �evo.

• In Line Ceding, the signal taith He

Non- Zero Dc ComPenent is treated

as a disterted one nd it Con

Create trors in Yeceived sigma.

The Signals aith a De Component

lon nut Pogs tonshotmer

Hence Zero De Compuntnts

digital Communicakm ths Usvaly

efers to a bit (o or 1)

A = O1 00ooo1

Each bt:daha leme�

tSigne elemend:

� A siqnal elemend is the Smllegt unit

� sipnal tatreprestns a daha

elemen� n trams mssi m.

Part of tnsmitted novefum tht

enCedes data.

� It may Comy me o mere b1).

No. of data element

No.� siqnal element

Y=1

Elemed



Data Rate

N.� dal elemerts sen in ne second

Unl- bps

Atso Cwied bit Rate

* Sgnal Rete

� Signul elemenh Sem me Scr.
No.

Unut - Bavd

� Aise Called Pulse Rate. Boud Rak,

modulatn Rat

S= CX N X

l�here : S=
Signal Rae

data Rate

B� min CX NX 1

* Types of Line- Coding

1) unipolat - R� NRZ
man chestet

2)Polo R�, N RX, B-phase

3) Bipolay
Ami Psevdoterrony

)mult- Lere) - 2B10, 8B6T, 4D-PAMS

s) mlti-hrnsition mLT-3)�pdla :-[Hhe +v3-]

� Alse Called on-of Keying (oo)

Presense � Puse :1

Absense of pulse : o

•R (Rcunto Zer)

o (off-bi4)

1(on-b) � T

Nnat X BW XY
clocK

+ Beseline wondengi

� Ths is a dift (shft) otf the Aveofe

Veltege (besel ine) alay fromitnmd
referene level R7

Encudy

:1) No Eey Comecton

2) occ�ies thee te Bw ag

Unipolo NRK.



.NR� (Noh Rehm to ee)

L: Posithre Vol bage

0:�e velege

drain Is Same as T symbol bit

diaten)

1

1

*NRZ- LeveL*

+V

1

NR

Lesses Bkl

No Em Coneeton done

Less ef synchroatin

� folcr:
� Voltages a Prestnt

n both sides of

time axis.

Polo NRZ ;

Uses 2
voltaqe levels (+y,-)

Tuo Types

NRZ- Level: Level ot Vollae

determines Valve of bit.

*NR- Imet t.Polar -R�

uses 3 Vol te9e Levels:+, -, �

signd chnges duing the bit, Net

Letweenthe bits.

oes to �eo in middle e €ach bi+

amd Remavg do un�l +he

� Nex bi4.

1

NRZ- Imest:chamge or Lack ot chonye

in He Jere) of voltg

determineg the vueot

bit.

No
change im velhge

e: Each bit meguires 2 chags in signal

Level.



)Bipolax

Volege Levels

ane bi s Resced by � vle
�they h is ereaencd\hy ailcrnl

Posithe anege Vologe.

AmI (Allevnate mork Imversin):

->Alternate voltages for 1, Xem

valhage kx o.

oo10

a) mlh-Level Line Coding i

m data eleme

nto a patten of n signal

elemetk. � (nBnL)

2types of daa L Aypes of sgnd

elements element

Grup of m Coup of n siy

data padtens L signal kemed

Pottm

2B1O

data Pattens ot 2 Birts nd Ome

Signal has 4 diferent Leel

2Bmamy +1Oveen�y

�used for kong distnce Comm..R� NR�

+3 4 10 1!

+1

01

1 1
-1

R� -3

-Y : )Benduidth efAcront

2) Higher data Rate

NRX e: )lemplex Recelvey Ciity

: 1) Lod Bendidth

2) A Sigmal E deechon Capaility

a) No Souw brey. Conpoeds ore
Prertnd

e Bits, G Signal elemends Each hautg

)NO clock

2)
Long sting ot data Causs Soes of

SymchroZatien



4D -PAm 5

� far dimensim d fve level pulse Amplitude

medlatin.

Data is Send aveY 4 uines (cammels)

simw tanecvsly.

s) mt- Tamsitin Line Codingi

MLT -3 :(mi-Line Tmsiton sing 3Lerds)

Ne�t bi+ is o :No Trensi hon

P Next bit = ,Cnt Level #o
Next Lerei =0

* PoLor > Biphase Line Coedig

1) Mamchester ne Scheme :

Combmahon of NRI -L md R�

Draton of a bit is divided imdo

2 haes.

volhge
Ye malns at one Lerel

ding irst halt nd maves to

the othes Level in the second

half.

Next bt = 1 Cnet Leel =

�

Next leve is the

�PPusite ot Lat

lee|

tata = 010 11 o 1 1

1

1 1 1

-V

2) Dfretial mancheskr scheme :.

Combinatn �f NRX-1 Gd R�

signal chenge
in the middle of the

bit.

B� valve ie delenhed a Hhe bsn.

of the bit.

o : trmgition 1: No troion



* Frnsmssion modesi

)Paralie )setal
A)synchoneus

B) Asynchenevs

)Ise - ynce neus

2) Seial bnsmsion!

one bit is Sert Sth Each ClocK

Eo� b+ tollours +he oher n

Sirgle (onmsnicotin channel

01001 �

1) Parahd Trems missien i -

�multiple bits ame sent ith each clocK

tick

m-bts a ot data re se �

a m.

mbts gure m seParte 1�ies.

R

:Peed Fnereosed by n times

e:Not Cost Ehciet

.I4 �s half duplex

Frongmssin is Umreliasje ond

Compliceted.

6: 1) Cost - tfhcient

2) used tox Long disteme

2) data ftows in bi- direc thon

(ful-dupla)

4) Reliable and staight fosnd

a) Asynchrcneus:

Timng �a Signl is mot TmPert

Stort bit (0) 1s added � Hhe

begiming of dada (e bits as a it)

Aksts the eeivey of the niva

�a Nen dala unJt.

.nd bit (1) � Added at the end of

data.

Tells the reeeivey thatthe byte

is finished.

Overhead � 26its.

•Con Contn gaps of Voryirg draion

Represende)
by on idle chame)

Y addihon stop/ends bt

chcap,eMechve

oo many Exha bit - sluw

.used in Keyboavd.



)Synchro nougi

Data is Sent as a shing of os md

1's Clled fames

femes may
Contam muliple bytes,

Sent wthout any gaps.

NoSte� 6{ S stop b+ Pe4end.

Receiver's respomsibility to seprete

Shng � o-1s mto by les Es

Timig is vey ncial to.Synchoniad

uneven faps may exist between.

Faster trnsmi ssicen

F2

1 oo1 11 |o10101

� noliplkxing is the process of lombinin

mutiple siqnals imto one sigal, oveY

a shored medin.

The process cf multilexing
divides

a Commicaien channe into seveal

Numer of Jegical chamels ,aJlohng
Fach ene for a difeverd messo�e

sgndl
ar a data stream to be

bnssered.

\AuE>�

1

2
3

m

)sochrnevs romsmissien:.

Ensres No delays between tremecg.

Gonplete bit steam has to be

Synchrenised.

Guerntes tha data ies at a

fxed rate.

usefl f Real ime Commuicain.

Exa-Adc, �deos

Analeg

Freqvency

Divison

mulipleaing

(FDm)

mai plexing

ulaelength

Dinson

multiplexg

(wBm)

Digital

Time ivisen

mulielerhg

Synchronavs

TDm

Stetistel
ASyntenes

:1) ficiet use of Avallable Bendudth

of Link



1) Fpm:.

5mot muiple Coits egencies re sed

fx modulatg sigmds generukd by

diffeent stnders.

modudated signals ane Combined into a

single Copositk signal.

APplication

synchronevs ophcal Nehii (sone)

Dense �Dm (D� bn):

nutiplexes a Na. f channels

by Spacing them veny elsse tu

each other.

chame) 1

t�c�

E�xch-3 X

�nuSed Porton of Hhe

Bomdudt � Linex

� Prevent signad overlappirg

Gved Bands

Am omd Fm Radics

2) WDm :
Ams t use the high data ate

avejlase in fber opte Cables .
B� cf Aber cpthe > B � mettalle

Cables

re muJtiplexed

demuwiplexed,

*8)Tpm ::

In hs €ach Sendey s2ven the

endine Possessin � #he �hole

Bend idh of the channe far a

fxed diration ot time, After thi

Conol ismored ti next sender,

cmd the process Conties on

he oUnd basis.

A) synchonevs TDmi

� &ach ime slot is pre Assiged to

a Con stemt sore.

The time slots me sent mespectre

f �heahey he Sorces hare a

fewvelords shorer not

� Tpm devices Con mamage the Sorre

�f Various data hes .Ths is

Completed by authoising tewer

slots Pey Cyce to the Pa �sive

input deies thon the.apid daice

,+�+

P-I
P-2



B B
effciency (n)

LLsehus 1ime

Totd tin€

B) Sttstical Tmi
.This is a method of multiplexing

1hee ime slot dymamicaly

aioted allocated to active input

channe s based on demands,

instead of assighg fxed slots fike

in Symchonovs Tom.

1 a=
1+a

Effective B� / Though put nX B�

• Max Ailable �ffecive Bend ielth=

Total No.

of staions/ 1 staton

• ach slots must mclude an a ddress

to indicote wtich Soethe dot

belongs

Smce slots are Nat

fixed overheod

A

suitehing

rocess óf trong feriq data from

anedevee to omothex de�ce m
a ntwerk. (Y fom one to mether

Nhwort)

E,
X

sIwithing

1)creit

suiding

2)Packet

Suithirg

s) messog

SHitching

SIXe of Time slet = T+7p pata ram NehrtK

Congtont

rongmission delay

Tp ropgakm delay

Take max toSothat all

Statons wàl get suWieod

time to popagat theiy

date.

vrwad ciruit Nehr



1) chut switching
(EXa- Telephome)

�dedicated CommuwCalm Poth is established betuen Sender l
vecemeY be fove data tomster

ats on physical Laye

flou of data, No Need of heaces

Efcleney � Delay J

a)nessoge

� Ente

amd

No

dele

Total ima = Setp time + TI+ PT t Teos Dontime

•Sevices

2) Pocket suitehingi
(EXa- Internet)

Data is dvided imo Packet nd tonsmitted (ndependently ovex

shored paths.

1�ts m Data inkK Layer emd netoK daye

use store cmd feruterd techmiqe

use Pipeline

efidenry Delay

Total Time TT + P

Dakagam
�rtal erut

1) Conectien less (to Use 1)Cenneeion oiented

Resourees mdemomd) (Use pre defined Resqurte)!

2) No Resewadion 2) kesemwotion

3) out of ordev 3 Some ovde

Packet Los � 4) Packet Los

s) s)ef y

<) 6) (ost

�tal
Nett |8

2)

(demet) (3-2s, A1m)



3)messog sitling
)stop t alait

is teatkd as ne UnNt
2)Go bacK N

md ste nd fevd nogh Nades.

3) selectve Repeat

No dedcated patt
3) y Conhol.

delay � s em signale.
1�hich

Data tavels

Con gct Cerm kd de to �Se,

Data- Link Layey : Inter kenre ete.

-Senices

Data -LinK Layex must ense:

�rer -detcton (usig CRe)

I�hem he dt zeuet Lay e gires

L) y Comection oy Retonmiaien

datagram, to dat ink ayers,

See �vest Sender to

It neds to be enCapslate

esend thetme,

it inside a f3� 4) Hop to Hop i

-trame= HEader +Data +bailer
Cnoes data hom one Node to

ceved Side data KinK

GmotheY Node (Not destinaion

.At he dine ctty)

Laye deCapSulate he frame

.defines start ond enal od 5)ACess Condol

mac hddressig
This enSreg hoW muiple deices

share a Common medim fasty omd

2) flew -Contol efHelenty.

.This is iKe podveer onSmer csmA/e,

Problem.

Aloha

Sender :Prudver
ToKen Rin8

Receier: Consmty

Problemg:
If senden is tostk than

meceveY then eceies

buffer may ovevlou

Soutiong! 1)Receiver dop exba tromes

2) ReceieY tels serde

to povse Y slow dan



* Too Suklayes

A) mAc (media Access Conto)

.T defines the speciie Aceess mehad

foy Cach LAN

Aveids Collisong

B) LLC (Lagical LinK Conho)

Restonc ible fey flo� and ever

Cnh�

LLe

mAC

physical

stop omd lait Protocos t

used in Cormeeion-onekd

Commvnd tatieon.

Prouides �ni- direction daa

facilitiec thoterret Condro.

.Afler trnsrmitting one frmne

he Sender weits for crn

trmsmittrg the Next brome

Send one data at a ime

Recelve Consvme the data

Packet then ACK send.

Sore
mA

Htader

Dest
mAC Dat

Tp

1)flo Contol:
ACL

tor Noise less chamnel

fon Noisy channel

stop & Ait

siing indo

Protocol
Sendey ReceeY

• Stop Wait ARO

Go bacK N ARO

Selecive Repeat ARS

Total

Time +

Assumingi

1) Tp t To0
2) (T,)ack =o

3)()a=(pne



Eficiency )
usehd time

To tal Timt

7, +27p

1

1+� ()

1+�a -(a-)

stop and aait ARA :
� Provdes Ery Contol and flow Conto

Ery Cond�l in stop �at ARO IS

dome � Keepiya a Cory of Send

bome mil it receves on
ACK.

Sende strta imey �hen it Send

fme. � ACK is no eceived ah

in Allotated time Period, then

eSends it.

Thonghput

1) Lost data PacKet

- Sendex Wait tor Ack tor om

Iatinite amont of time.

• Receirer also Aat tu Thfiitk

2)Lost ACK

3)Deloy AcK

ReceivY Send a AcK.

AcK Nunber always defne the NUmses

�f Nex expected hame

StoP amd ait ARA = Stop k laait +
Time ot +
Segvence Nmier (b�

+seq. Nmsey (AcK)

Problems and So|n;

1) Lost data PaCKeti

Time

Timey

Limst

Serder Receie

2) Lost AcK.

Timey

data

AcK

R

Recelvey Receive duplkate

Packet

+

se nd Ak



S)�eky Ae .

To
Timer

ACK2

� We Solve his

prolem by asigg
Next Expecled

frume Numtey

�HACk.

T,+2'p

-Totl 1�liiy timme- Sto& lat Time +=

Sender time ad+
Receivey timent

1
1 +2a

Theuy�d - "xB4


