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] Hyrje

» 1970 - Robert Metcalf dizenjoi njé
teknologji rrjeti me tela gé e quajti Ethernet

- Aiiu referua eksperimentit té transmetimit té paketave té
radios né universitetin e Hawait.

o Né shekullin e 19 shkencétarét besonin se valét e radios
udhétonin népérmjet njé mediumi té quajtur Eter.




1.1. LAN dhe WAN

» LAN (Local Area Network) - operon térésisht
né hapésirat e konsumatorit

o Zyré, shtépi, ndértesé, etj

> Pér té transmetuar pértej hapésirave duhet té pérdorin njé
transmetues Carrier gé ka té drejta ligjore pér té shtruar
kabllo ose pér té transmetuar valé radioje

» WAN (Wide Area Network) - operon pértej
hapésirave té konsumatorit

o Lidh rrjeta té kompanive, ose LAN-e té ndryshme




LAN dhe WAN

» Shérbimi

> LAN - zotéruesit mund té zgjedhin cdo teknologji dhe
shérbim. Duhet té sigurojné operimin dhe mirémbajtjen.

- WAN - ka pak teknologji gé pérdoren. Zotéruesit e Carrier
merren me mirémbajtjen dhe operimin dhe tarifojné
klientét pér kéto

» Kostot

- LAN - kostoja e transmetimit éshté e ulét. Shpejtésia éshté
e larté, 100 Mbps - 1 Gbps né cdo desktop.

- WAN - me rritjen e distancés rritet cmimi i transmetimit.
Shpejtésia e ulét, 1 Mbps - 50 Mbps e ndaré (shared)
ndérmjet shumé pérdoruesve




1.2. Ethernet

» Standardi dominant pér rrjetat me tela LAN
> U krijua né 1970 por u bé popullor pas 1990
- Performancé e larté dhe kosto ekonomike

- Teknologjia vazhdon té pérmirésohet dhe sofistikohet

» Baza e Ethernet jané switch-et

- Core switches - jané switch-et gé lidhen me switch-et.
Kané njé procesim té larté.

- Workgroup switches - jané switch-et gé lidhen me hostet.
Punojné mé ngadalé.

» Linjat e transmetimit




Baza e Ethernet

Fibra Optike o
dominon né > Core
Linjat Trunk Ethernet Switch A

Coe
Ethernet
. Switch B

Ethernet Switch C

= o ~
Workgroup Workgroup Workgroup
Ethernet Ethernet —— ———— Ethernet
Switch D switch E | Linjat Trunk lidhin | switch F

switch-et me
switch-et e tjera.

N /




Linjat e aksesit

Linja e aksesit lidh
hostet me switch-in
meé té afért.

Core
Ethernet Switch A

Core
Ethernet
Switch B

Cor
Ethernet Switch C

UTP dominon
né linjat e
aksesit

Workg roup Workg oup
Ethernet Ethernet
Switch D : Switch E

=
Workgroup
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Switch F
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Topologjia
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Né njé hierarki, ka
vetém njé rrugeé té
mundéshme midis

_hosteve.
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1.3. Krijimi i Standardeve Ethernet

» Komiteti 802

- Komisioni i Institute for Electrical and Electronics
Engineers (IEEE).

o |EEE krijoi Komitetin pér Standardet 802 pér
LAN/MAN pér standardet e LAN.

- Ky komitet zakonisht quhet Komiteti 802.
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Krijimi i Standardeve Ethernet

» Komiteti 802

- Komiteti 802 krijon grupe pune pér tipe té
caktuara standardesh.

- 802.1 pér standarde té pérgjithéshme
- 802.3 pér standardet Ethernet
- 802.11 pér standardet e Wireless LAN

- 802.16 pér standardet WiMax Wireless
Metropolitan Area Network
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Krijimi i Standardeve Ethernet
» Grupi i Punés 802.3
- Kétij grupi i éshté ngarkuar krijimi i standardeve
Ethernet.

> Dy termat 802.3 dhe Ethernet sot shkémbehen
me njeéri - gjetrin.

- Ethernet gjithashtu ka standarde té shtresés Data
Link (organizimi i frame, operimi i switch-eve,
etj.).
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Krijimi i Standardeve Ethernet

» Standardet Ethernet jané Standardet OSI

- Standardet e Shtresés 1 dhe Shtresés 2 jané
pothuaj né ményré universale standardet OSI.

- Ethernet nuk bén pérjashtim.

> 1SO duhet ti ratifikojé ato.

- Né praktiké, kur Grupi i Punés 802.3 pérfundon
krijimin e standardeve, shitésat fillojné té
ndértojné produkte gé i zbatojné ato.
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Zhvillimi i Standardeve Ethernet

|IEEE Standards Association
802 LAN/MAN Standards Committee

A
802.1 Working Group 802.3 Working Group Other
General Standards, Ethernet Standards Working
Including Security / Groups
802.3az Task Group Other 802.3

Energy-Efficient Ethernet Task Groups
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Zhvillimi i Standardeve Ethernet

International Organization
for Standardization (1SO)

A

American National Standards Institute (ANSI)

A

|IEEE Standards Association
802 LAN/MAN Standards Committee
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Network Interface Card (NIC)

» Proceset e shtresés fizike dhe data link té Ethernet
implementohen né hardware, né garget e NIC.

- N\

\\\\

RJ-45 : Konektori futet
Port tek pllaka
kryesore e
gargeve

(mother board)
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2 Standardet Ethernet té Shtresés

Fizike

Standardet e Mediave UTP dhe Fiber

+Standardet e konektoréve

+Standardet e Sinjalizimit Specifike té
Ethernet
= Standardet Ethernet té Shtreseés Fizike

18



2.1. Sinjali

Sinjali i
Transmetuar

| /| r —‘ Pérhapja
g < >

Mediumi i Transmetimit

Dérguesi Marrési

/

~

Pér té transmetuar njé frame, né mediumin fizik, dérguesi duhet
té konvertojé 1 dhe 0 gé pérbéjné frame-n né sinjal fizik. Sinjali
pérhapet né mediumin e transmetimit nga dérguesi tek marrési.

/
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Sinjalet dhe Pérhapja

Sinjali i marré i
ndryshuar nga efekti

Sinjali i ndr _ |
Transmetuar i pérhapjes (ulje dhe
> ngritje (deformime)) §
I’I Pérhapja
| &
Dérguesi Mediumi i Transmetimit Marrési

Nése efektet e pérhapjes jané shumeé té
médha, marrési nuk mund ta lexojé sinjalin.

20



Transmetimi binar

VLN

- Né transmetimin analog, sinjali ulet e ngrihet
butésisht né vazhdimeési, sinusoide.

- Gabimet e vogla né pérhapje nuk rregullohen.

- Né transmetimin dixhital binar, ka dy gjendje pér
cikél ore.

- Efektet (deformimet) e vogla té pérhapjes nuk
Krijojné probleme né leximin e sinjalit.
Binary Transmission

i 21
Clock Cycle ime



Transmetimi dixhital

VLN

- Né transmetimin dixhital, ka disa gjendje pér
cikél ore.

- 2,4,8, 16, 32, dhe késhtu me rradhe
- Mund té transmetohen shumé bite pér cikél ore

- Mé pak imun ndaj gabimeve té pérhapjes se sa
né transmetimin binar.

- Sot, shumica e transmetimit éshté binar.

Digital Transmission

11 11

10 —
o1 —

00 — =

—
Time

Clock Cycle
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Transmetimi Binar rezistent ndaj

gabimeve
15 Volts
+3 to +12v _
Attenuation
+5Volts | | [ ——" g,
(0) 3 Volts ]
0 Volts _ —
Initial Propagation Final
-3 to Signal Signal
-15 Volts
(1) Represents Still Read as
0 0

Despite 50% Attenuation
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2.2. 4-Pair Unshielded Twisted Pair
(UTP)

. Kablli 4-Pair UTP LAY

- Ethernet éshté familja dominante e standardeve
né LAN.

f T - . )
- LAN-et Ethernet tipikisht pérdorin telat 4-pair
unshielded twisted pair pér té lidhur hostet me

C switche-in mé té afért. )

> Ata gjithashtu mund té pérdorin UTP pér té lidhur
switche-t me switche-t e tjera.

- Kabllot UTP pérdorin tela bakri.

24



Kabéll 4-Pair UTP

4 cifte té Mbéshtjellésja

pérdredhur
té telave té
bakrit

Stilolaps

Konektor
RJ-45




4-Pair UTP

» Organizimi i kabllove

> Njé gjatési e caktuar e telit UTP éshté njé kabéll.

- Cdo kabéll ka teté tela bakri.

> Secili tel éshté i mbuluar me material izolues (jo

pércjellés).
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4-Pair UTP

» Organizimi i kabllove

- Telat organizohen me katér cifte.

- Dy telat e njé cifti pérdridhen disa heré brenda
njé gjatésie té vogél, pér cdo inch.

- Njé mbéshtjellése plastike mbéshtjell katér ciftet.

27



4-Pair UTP

» Konektorét
- Konektori RJ-45 éshté ai standard.

> Ai lidhet né njé fole RJ-45 tek njé host, switch, ose
fole né mur.

- -m
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4-Pair UTP

» Karakteristikat

> Jo i shtrenjté dhe mund té blihet dhe té instalohet
lehtésisht

- Pérthyhet: mund té kalojé poshté karrikeve, etj.

- Mediat dominuese pér access links midis njé
hosti dhe switch-it mé té afért

29



Transmetimi Serial kundrejt Paralel &

Njé Cikél Ore

=

A 2 2 2 2 i

Transmetimi Serial
(1 bit pér njé cikél ore)

" Né transmetimin serial, sinjali dérgohet né njé cift n
té vetém telash.

Njé bit dérgohet pér njé cikél ore.

/
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Transmetimi Serial kundrejt Paralel

2 2

(1 bit pér njé cikél ,,, ,,
40[;t2éprégrifctilizlla;re g g AP o
né 4 cifte) ’ ,,, ,’

Shénim: Paralel do té thoté gé transmetimi ndodh né shumé tela, jo vetém 4.

N

Transmetimi Paralel

é transmetimin paralel, sinjali dérgohet né disa cifte telasrb
Shumeé bite dérgohen pér njé cikél ore.
Pérfitimi | transmetimit paralel éshté shpejtésia e larté.
Etherneti | Shpejté pérdor transmetim paralel. )
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2.3. Efektet e pérhapjes né UTP

Fuqgia
1

Sinjali

- Dobésimi

Distanca

Nése dobésimi éshté shumé i madh, sinjali do té
béhet i palexueshém.

Ndérsa sinjali pérhapet, energjia e tij dobésohet.

/
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Dobésimi dhe Zhurmat né UTP &

Fugia 1. 4.
Sinjali kulminacioni i
zhurmeés 3
6. 4 5. Gabimi Dyshemeja e Zhurmés
Signal- (Niveli Mesatar i Zhurmés)
to-Noise
Ratio
/(SNR)\;
ot
Distanca
I

Zhurma éshté energji e shkaktuar nga lévizja e

Ener

iy \ ~
4 \ A\ \ \x E
\ ARRAN {,"\f"'.
AN

elektroneve népér tel.

/

gjia e zhurmés i shtohet ose i zbritet sinjalit.
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Dobésimi dhe Zhurmat né UTP

» Zgjidhja:

o Limiti i gjatésisé sé kabllit deri né 100 metra.

- Kjo e bén efektin e dobésimit gjaté pérhapjes té
pakonsiderueshém.

- Kjo e bén gjithashtu efektin e pérhapjes sé

zhurmeés té pakonsiderueshém. iz
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EMI dhe Pérdredhja né UTP C

Interferenca elektromagnetike (EMI)




Crosstalk dhe Terminal Crosstalk EMI

o] ]

I

/" Cross-talk interference éshté EMI midis cifteve té
telave né té njéjtén lidhje.
Ajo éshté e forté sepse ciftet e telave jané shumé afér.
Por pérdredhja e kufizon até né njé nivel té
pranueshém. J

T




Crosstalk dhe Terminal Crosstalk EMI

Terminal Crosstalk Interference

Y

g

-

T

/

!

,|,|,|,

!

o

R

!

|

]

o

Crosstalk Interference

ot

I I
o & S

l

pérdredhja.

Terminal cross-talk interference shkaktohet tek fundet
e papérdredhura té telave, ku nuk ka mbrojtje nga
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Crosstalk and Terminal Crosstalk EMI
Terminal Crosstalk Interference

Y
Y et
} 3 T Crosstalk Interference T

S
‘

[ Terminal crosstalk interference éshté tipi
L mé i réndésishém i EMI.
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Tipet e Interferencés A

Tipet e Efekti | Pérhapjes

Interferencés Reduktuar né té
Papérfilléshme

Interferenca Gjithé interferenca nga Cifte telash té
|ashté ciftit té telave pérdredhura
UTP
Cross-Talk Interferenca midis Pérdredhja e cifteve
Interference cifteve té telave né njé té telave
kabéll
Terminal Cross- Interferenca midis Telat e papérdredhur
Talk Interference fundeve té J0 mé té gjata se
papérdredhura té 1.25 cm (0.5 ing) kur
cifteve té telave né njé futen tek konektori

) kabél| RJ-45
39



Masé paraprake

Kufizim 1 distancés sé UTP né
100 metra

Kontrolli i Efekteve té Pérhapjes né UTP

Efektet e Pérhapjes
Reduktuar né té

Papérfilléeshme

Dobésimi
Dhe
Zhurma

Kufizimi | pjesés sé

papérdredhur deri né mé pak
se %2 in¢_tek konektori

Terminal crosstalk
interference

40



Standardet e Cilésisé sé Telave

Standardet Kategoria Teknologjia Shpejtésia Distanca
e Sinjalit né Maksimale Maksimale e
Ethernet Ethernet pér kété
Shpejtési
100BASE- 5e 4-Pair UTP 1 Gbps 100 meters
TX
1000BASE- 6 4-Pair UTP 1 Gbps 100 meters
T
10GBASE-T 6 4-Pair UTP 10 Gbps 55 meters
10GBASE-T 6A 4-Pair UTP 10 Gbps 100 meters
e )
‘Kategoria” éshté njé treques i cilésisé sé kabllit UTP.

Y
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2.3. Fibra Optike

» Dérgon valé drite népér gelq
» Sinjalizim On/Off

> On gjaté njé cikli ore = 1
- Off gjaté njé cikli ore = 0

o Transmetimi Binar

42



Frekuenca dhe Gjatésia e Valés

Gjatésia e Valés
g .

[N\ /N

- Valés .

4 Gjatésia e Valés: )
Distanca fizike midis pikave té njéjta né ciklet fginjé.
Transmetimi né fibér optike pérshkruhet né termat e gjatésisé sé

" valés. D

43




Gjatésia e Valés né Fibér Optike &

» Té dhénat pér njé pérhapje shumé té miré né gelqg

- 850 nanometér (nm) +/- 50 nm Gjatésia e valés
sé drités matet

né nanometer
> 1,550 nanometér (nm) +/- 50 nm (nm)

> 1,310 nanometér (nm) +/- 50 nm

: N
‘, Sa mé e madhe gjatésia e valés aq mé larg udhéton
ajo.

» Sa mé e madhe gjatésia e valés ag mé e kushtueshme
\_ éshté kostoja e prodhimit. )

» Pér distancat e LAN, dominon 850 nm sepse jep
distancé té mjaftueshme.

44



Transmetimi né Fibér Optike

Bérthama (8.3, 50, or 62.5 micron diameter)

Transceiver

Burimi i Drités
850 nm
1,310 nm ose
1,550

Y

A

Veshja (125 micron diameter)

[ Drita udhéton népér bérthamé.

Bérthama éshté e rrethuar nga veshja.
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Transmetimi né Fibér Optike

Rrezja e Drités
Transceiver

Burimi i Drités
850 nm

1,310 nm ose
1,550

a / )

Reflektim perfekt né kufirin bérthamé/veshje;

. energjia e sinjalit nuk del nga bérthama )
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UTP kundrejt Fibrés

» Fibra éshté e miré pér té transmetuar mé
larg, por jo mé shpeit.

- Té dyja mund té pérdoren pér shpejtési deri né
10 Gbps

- Fibra optike mund té arrijé distanca mé té médha

» Mé pak se100 metra, pérdoret kabéll i liré
4-pair UTP.

» Pértej 100 metra, pérdoret fibér.




Fibér Full Duplex me Konektor

. “ -——--*
e

7l Bl (-G

Transmetim me dy fije \\
né njé kabéll fibér. / |

Secila fije mbart njé 4
sinjal né njé drejtim . o
_Sinialoénié dreium .

R - e | ”

»

N
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Fibér Full Duplex me Konektor

UTP ka vetém konektor
R]-45. -

Fibra ka tipe té ndryshme
konektorésh.

e e — e ——————

i ! >
SC Connector

ST Connector
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Fibra Multimode dhe Single-Mode

Multimode

Fiber

Burimi i
Drités

High- Straight-
Angle Through
Mode Mode

Mbéshtjellésja

. Bérthameé
e trashé

Rezet e drités
mund té hyjné
vetém né njé

kénd té caktuar

Mode 62.5
arrijné ne Mikron
kohé té

ndryshme

\té quajtur Mode.j

Distanca pér Fibrat Multimode limitohet nga Modal Dispersion

(Dispersioni Kéndor)
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Fibra Multimode dhe Single-Mode

High- Straight-
Angle Through

Mug‘g;?de Mode Mode
* Mbeshyelista
Burimi | . Bérthamé
Drites e trashé
A\ 50 ose
Mode 62.5
arrijné ne Mikron
kohé té
ndryshme
\ /

Nése distanca éshté e madhe, Mode-et g€ vijné nga
pulsime té ndryshme do té mbivendosen. Kjo do ta

bénte sinjalin té palexueshém.




Fibra Multimode dhe Single-Mode

High- Straight-

: Angle Through
Multimode 9 2
Filver Mode Mode

Mbéshtjellésja

Burimii gy N W Bérthame

DritéS( e trashé

Mbivendosja quhet Modal Dispersion.| 50 ose

L 62.5

e Mikron
kohé té

ndryshme

74 -

Distanca pér Fibrat Multimode limitohet nga Modal Dispersion
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Fibra Multimode dhe Single-Mode

Single-Mode Single Mode Mbéshtjellésja
Fiber /
Burimi i __ Bérthamé e
Drités | hollé 8.3
Mikron
( Fibra Single-mode ka njé bérthamé té hollé. h

Mund té pérhapet vetém Straight-through Mode
(reze e papérthyer).
Kur ka vetém njé Mode, nuk ndodh Modal Dispersion.
KFibra Single-mode nuk ndikohet nga dobésimi i valés.J
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Ethernet 1000BASE-SX C

Gjatésia e Diametri | Modal Distanca
Valés Bérthamés Bandwidth Maksimale e
Pérhapjes
850 nm 62.5 mikron 160 MHz.km 220 m
850 nm 62.5 mikron 200 MHz.km 275 m
850 nm 50 mikron 500 MHz.km 550 m
Pér njé pérhapje né largési té valés sé drités 850 nm,
pérdoret fibér e cilésisé sé larté multimode ose njé
bérthamé 50 micron. .
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2.4. LAN kundrejt Carrier WAN Fiber

Karakteristikat LAN Fiber Carrier WAN Fiber
Distanca e pérhapjes 200 m né 300 m 1 né 40 kilometra
Gjatésia e Valés sé 850 nm 1310 nm (shpesh 1550
Transceiver nm)
Tipi i Fibrés Multimode Single mode (bérthamé e
(bérthamé e trashé&) hollé)
Diametri | Bérthamés 50 mikron ose 62.5 8.3 mikron
mikron
Kufizimi Kryesor i Modal dispersion Dobésimi né largési
Distancés
Treguesit e cilésisé Modal bandwidth Nuk ka
(MHz.km)
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2.5. Agregimi i Linjave (Trunking ose
Bonding)

Bonding siguron rritjen e shpejtésisé sé transmetimit
né linjat trunk me 2 ose 3 heré dhe jo me 10.

T1000BASE-SX Switch

Dy lidhjet sigurojné 2
Optical pr_s té kapacr_c_etlt_ té

Fiber Cord linjés trl_mk ndérmjet

switch-eve

Optical
Fiber Cord

TO00BASE-SX Switch
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2.6. Kufiri maksimal i Physical Links né
Ethernet

/Sinjali Sinjali I\

Origjinal Marré

1 .\
lag‘ UTP 62.5/125 w UTP
h Multimode Fiber
TO0BASE-TX
\\\(100 m maximumy

“ Linja e paré fizike éshté 100BASE-TX,

Késhtu gé pérhapja maksimale fizike éshté 100
metra.

~

/
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Pérdorimi i shumeé Switch-eve né Data
Link

Sinjali | Sinjali i | Sinjalii
Marre Rigjeneruar | Marre
.

J 62.5/125 UTP

Multimode Fiber

( 1000BASE-SX \
k (220 m maximum) |

b
|‘I <~ UTP
N

Switch-i rigjeneron sinjalin e marré.
Né njé linjé TO00BASE-SX, sinjali i ri i pastér
mund té udhétojé deri né 220 metra té tjera.
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Pérdorimi i shumeé Switch-eve né Data
Link

Sinjali i~  Sinjalii ) Sinjali|
Marré Rigjeneruar Marré

h \.

ag‘ UTP % 62.5/125
100BASE-TX

- Multimode Fibel
(100 m maximum)

. B
Switch-i i dyté rigjeneron gjithashtu sinjalin.
Sinjali i rigjeneruar i pastér vazhdon mé tutje.

/
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Distanca e pakufizuar e data link

L\ 1L \L

y s
T
K

L\

Lt
~
¥
)
L)

62.5/125 UTP
Multimode Fiber
T100BASE-TX TO00BASE-SX TO0BASE-TX
(100 m maximum) (220 m maximum) (100 m maximum)
s ™
Data Link

(420 m maximum) )

Linjat fizike kané njé distancé maksimale pérhapjeje,
por né sajé té rigjenerimit, nuk ka njé pérmasé
maksimale pér Data Links té rrjetave Ethernet.
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3.1. Organizimi i frame
» Standardet e shtresés Data Link té Ethernet
fillojné me organizimin e frame-t.

» Frame né Ethernet quhet Media Access
Control (MAC) frame.
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3.2. Preamble & Start of Frame Delimiter

Preamble (7 oktet me 10101010 pér sinkronizim)

Start Frame Delimiter (10101011 pér té mbaruar sink)

4 N

Dy fushat e para sinkronizojné orén e marrésit me
té dérguesit.

N _/
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3.3. Source & Destination Address

Preamble (7 oktet me 10101010 pér sinkronizim)

Start Frame Delimiter (10101011 pér té mbaruar sink)

Adresa MAC Destinacion (48 bits)
Adresa MAC Burim (48 bits)

a N
Fushat e adresés MAC jané nga 48 bite té gjata.

Ato paragiten né simbole hekzadecimale pér tu
lexuar nga njerzit (Baza 16).

/
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Sistemi Hexadecimal

» E ndan adresén 48-bit té Ethernet né 12
“‘pjeséza”’ katér-bit.

» Konverton secilén pjeséz né njé simbol Hex.

» Kombinon dy simbole Hex né cifte dhe
vendos njé vizé midis tyre.

» Pér shembull, A1-36-CD-7B-DF Hex fillon
me 10100001 pér AT, e ndjekur nga
00110110 pér 36.
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3.4. Fusha Tag
P

Fushat TPID dhe TCl jané opsionale. Ato -
pérdoren pér té vendosur nivelin e pérparésisé
te numrave te VLAN.

U UT CU 1

"mmv—mﬁv—/
Tag Protocol ID (TPID, Optional, 2 octets)
Tag Control Information (TCl, optional, 2 octets)
Length (2 octets)
Logical Link Control (LLC subheader, 8 octets)
i Packet (variable length)

PAD (Situation-Specific)
Frame Check Sequence
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3.5. Fusha Length

Preamble (7 octets of 10101010 for synchronization
Start Frame Delimiter (10101011 to end synch)
Destination MAC address (48 bits)

Source MAC address (48 bits)

Tag Protocol ID (TPID, Optional, 2 octets)

Length (2 octets)

Fusha /ength jep gjatésiné e fushés data, por jo
gjatésiné totale té frame-it. 46-1500 oktet.

PAD (Situation-Specitic)
Frame Check Sequence
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3.6. Fusha Data

™ 11 Y Ay ] PR rf " AT N1 N1 N 1 = PR

e

Fusha data ka dy fusha.

o

LLC subheader identifikon tipin e paketés (p.sh. IPv4)

né fushén data.
Paketén gé ka gjatési variable.

Tag Control Information (TCl, optional, 2 octets)
Length (2 octets)

Logical Link Control (LLC subheader, 8 octets)
Packet (variable length)

PAD (Situation-Specific)
Frame Check Sequence
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3.

/. Fusha PAD

-

<

Fusha PAD shtohet nga dérguesi vetém né rast se
fusha data éshté mé e vogél se 46 oktet.

Fusha PAD garanton gé gjatésia e fushés Data sé
bashku me PAD té jené 46 oktet.

N

4

Packet (variable length)
PAD (Situation-Specific)

\ G

rame Check Sequence
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3.8. Fusha FCS

Preamble (7 octets of 10101010 for synchronization

/" Fusha Frame Check Sequence éshté pér dedektimin e

<

gabimeve. 4 oktet. Kalkulohet pér bitet né frame.
Nése gjendet njé gabim, frame shkarkohet.

Nuk ka ndonjé mesazh pér gabimin ose kérkesé pér

transmetim.
Ethernet nuk éshté i besuesheém.

4

AL lationN—-SDe€E

| Frame Check Sequence
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4.1. Multiswitch Ethernet LAN

Frame to E5S...

~ T

Stch
/ 2 \
/

Frame

A1-44-D5-1F-A%

ES.... Duhet té kalojé
népér Switch-et 1, 2, dhe
3.

" Njé paketé nga Al...te

Switch

"i‘{:@b

/

~

E5-BB-47-21-D3-56
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/Switch 1 kupton\ 4.2. Multiswitch Ethernet LAN
gé duhet té
dérgojé frame-
in tek E5 fi9a Port 5 on Switch 1
\ Porta 5. y to Port 3 on Switch 2
SWitCh Switching Table Switch 1
Frame to E5... Port Station
2 A1-44-D5-1F-AA-4C
7/ B2-CD-13- SB E465

/ Frame to E5...

5 E5- BB 47-21- D3 56

T
=
L
= g
.. .EE:_

B2-CD-13-5B-E4-65
Switch 1, Port 7

Al —44—D5—1 F-AA-4C
Switch 1, Port 2
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/" Switch2 o
kupton qgé 4.3. Multiswitch Ethernet LAN

duhet té
dérgojé frame-
in tek E5 nga ,
. Porta7. SW|tCh

Frame to E5...
\| Frame
Switching Table Switch 2 Port 7 on SWIt.Ch 2
Port  Station to Port 4 on Switch 3
3 A1-44-D5-1F-AA-4C
3 B2-CD-13-5B-E4-65
/ D4-47-55-C4-B6-9F

3

7 E5-BB-47-21-D3-56 Switch
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4.4. Multiswitch Ethernet LAN

Port 7 on Switch 2

to Port 4 on Switch 3

Switching Table Switch 3 \ \
Port Station

4  Al1-44-D5-1F-AA-4C
4 B2-CD-13-5B- E465

té dérgojé frame-in tek
E5 nga Porta 6.

/

(e . A
Switch 3 kupton gé duhet ;

Frame to E5S...

E5-BB-47-21-D3-56

Switch 3, Port 6
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4.5. LAN Ethernet Hierarkik

Workgroup
Switch D

Core
Switch B

Wiy
N

Core
Switch A

Ka vetém
njé Data
Link té
mundshme
midis PCI
dhe
Serverit Y

Workgro up\?
SwitchE '

Workgroup
Switch F
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5.1. Single Point of Failure dhe Rapid
Spanning Tree Protocol
Switch

Switch Fallsw y)

No Communlcatlon No Communlcatlon

/7 Struktura ) -

hierarkike e . Switch
Ethernet nuk 3
mundéson

azhdimési né

rast defekti. /
Client

Client
A1-44-D5-1F-AA-4C Client D4-47-55-C4-86-9F Server

B2-CD-13-5B-E4-65 E5-BB-47-21-D3-56
/8

S
N




5.2. Single Point of Failure dhe Rapid
Spanning Tree Protocol
Switch

s
Normal Commu@ mommunication
Switch / \
w Switch

H ; Backup Link
Theseclients canrot | i pjed by RSTP
ogch the server

P 2\

RSTP lejon gé té shtoheh linja backup ' J

Ato jané jo aktive derisa té nevojiten.

A LB R |

B2-CD-13- 5B E4-65 E5-BB-47-21-D3-56
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5.3. Single Point of Failure dhe Rapid
Spanning Tree Protocol

Switch
Switch Fallsw g
No Communlcatlon No Communication
Switch .~ \\
4 . Switch
Backup Link

enabled by RSTP

~ RSTP e aktivizon automatikisht linjén
backup kur nevojitet.

Client
A1-44-D5-1F-AA-4C Planifikimi i linjave backup éshté i

véshtiré. )
80
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5.4. Ethernet Virtual LANs (VLANS)

Switch 3 @

Switch 5

Switch 2

Switch 1

LZZ777])

Switch 4

Host A
VLAN 3 Host B
VLAN 3

Hosti A né VLAN 3 Host C

mund té komunikojé
vetém me Hostin B~ YN 47 HostD  HOStE  y) AN47
dhe E, té cilat jané né VLAN 47 VLANS3
té njéjtin VLAN
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5.5. Ethernet Virtual LANs (VLANS)

» Pérfitimet e VLAN-eve

> VLAN redukton trafikun kur hostet transmetojné
né Broadcast.

- Transmetimi Broadcast do té realizohet vetém
midis hosteve té té njéjtit VLAN.

- VLAN ofron siguri.

- Hostet klient mund té aksesojné vetém serverat
né té njéjtin VLAN.
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5.6. Switch-et e menaxhueshme

Managed Switch

Merr komanda

Pérgjigjet me té dhéna
ose mesazh gabimi

SNMP

Manager
(Simple Network

) Managed Switch
Dérgon

Management komanda pér té
ndryshuar
konfigurimin

Protocol)

83



5.7. Switch-et e menaxhueshme

» Switch-et e menaxhueshme kushtojné
shumé mé tepér se switch-et e tjera.

» Megjithaté, ata reduktojné punén e stafit té
rrjetave sepse problemet mund té
diagnostikohen né distancé dhe shpesh dhe

té rregullohen né distancé.

Kursimet nga menaxhimi kompesojné mé
shumé se kostot e switch-eve .

Kéto switch-e japin “vizibilitetin” e téré

S
T
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5.8. Power Over Ethernet (POE)

» Power over Ethernet (POE)

- Switch-et mund té furnizojné me energji pajisjet
e lidhura me UTP.

- Nuk ka nevojé pér energji mé vete pér pajisjen
tjeter.

Té dhéna dhe Energji

85



5.9. Power Over Ethernet (POE)

» Standarde té fundit té POE
> Siguron deri né 25 wat pér pajisjet e lidhura

> | mjaftueshém pér shumicén e wireless access
poInts

> | mjaftueshém pér telefonat VolP

> | mjaftueshém pér kamerat e sigurisé

> Nuk éshté i mjaftueshém pér PC desktop ose
notebook
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5.10. Power Over Ethernet (POE)

» Switch-et POE

- Switch-et e reja mund té blihen me POE.

- Kompanité mund ti shtojné gjithashtu pajisje POE
njé switch-i ekzistues gé nuk e pérmban ateé.
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6.1. Siguria né Ethernet 802.1X

» Kercenimet:

> Dikush mund té futet né ambjentet e biznesit dhe
té lidhé kompjuterin né njé porté né mur.

- Kjo do ti japé akses né rrjet pa u pérballur me
firewall-in.

» Kundérmasa:

> | kérkohet cdonjérit gé lidhet me njé switch
Ethernet té autentikojé veten pérpara se té lejohet
té kalojé pértej switch-it.
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6.2. Siguria né
/Njé klient gé lidhet
ne nje porteé ne mur
duhet té
autentikojé veten

tek switch-i
\ Ethernet.

a Supplicant
(Peer)

Ethernet 802.1X

(Usually RADIUS)
(Authenticator)

uthentication Server
[Workgroup Switch

Authentication

Porta e Kontrollit Database

(e autorizuar ose
)
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6.3. Siguria né Ethernet 802.1X \

Authentication Server

Serveri i autentikimit
kryen gjithé punén e Workgroup Switch (Usually RADIUS)
véshtiré té autentikimit. (Authenticator)

Kjo kushton mé liré
sesa té béhet né cdo
switch.

Supplicant
(Peer)

S Baza e té dhénave e kredencialeve
° té serverit té autentikimit i
centralizon kredencialet pér té

pasur konsistencé dhe pér té béré

ndryshime té shpejta nése éshté
nevoja.




6.4. Internet LAN me Ethernet Subnets

LAN Internet

Ethernet
Subnet

Ethernet
Subnet

Router

e

LAN-et nuk duhet patjetér
té jené single switched
networks.

Ato mund té jené internete.

Rrjetat individuale Ethernet
brenda njé interneti quhen

\ subnet-e. v/

Ethernet
Subnet




