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A.Zgjedhja e pajisjeve t
&

)

duhura

e Pér té lidhur inter networks: Router

e Pér té lidhur intra networks: Hub ose Switch

Small LAN using a hub LAN using a switch
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2.2 Faktorét pér zgjedhi
pajisjeve

Faktorét e zgjedhjes sé pajisjeve pér LAN:
Kostoja
Shpejtésia dhe tipi i portave/ndérfagésve
Mundeésia pér tu zgjeruar
Mundésia pér tu menaxhuar

Karakteristika dhe shérbime té tjera shtesé

Kostoja:

Njé ose shumé switches (mé pak switches do té thoté kabllo
mé té gjaté)?

Investime né redundancé (linja me tepri)?



pajisjeve

One large, central switch

Multiple switches, connected with a
central switch

Two central switches with redundancy

A failure of any of these
switches only affects the
directly connected PCs.

The failure of either of these
central switches does not
stop network operation.




2.4 Faktorét pérzgjedhjene :
pajisjeve

Shpejtésia dhe Tipi i Portave/Ndérfagésve:
Vetém aq porta té mjaftueshme pér nevojat sot?
Njé kombimin i shpejtésive té UTP?
Edhe porta UTP edhe pér fibra?

Aftésia pér tu zgjeruar:

Konfigurimet fikse kané numra specifik dhe tipe portash ose
ndérfaqesh.

Pajisjet modulare kané slote zgjerimi qé mundésojné
fleksibilitetin pér té shtuar module té reja si¢c kérkohet.

Shumica e pajisjeve modulare vijné me njé numér bazeé té
portave fikse sikurse dhe me slotet e zgjerimit.



2.5 Faktorét pér zgjedhi
pajisjeve

Kriteret e pérzgjedhjes pér njé router:
Kostoja, tipi dhe shpejtésia e ndérfageésit .
Aftésia pér tu zgjeruar.

Media.

Karakteristikat e Sistemit Operativ.

Karakteristikat e SO:
Siguria.
Cilésia e shérbimit (QoS).
Voice over IP (VoIP).

Route-imi i shumé protokolleve té shtresés 3.

Shérbime té vecanta si NAT dhe DHCP .



pajisjeve

Njé kriter i réendésishém né pérzgjedhjen e
pajisjeve éshté buxheti!

Routers mund té jené té shtrenjté duke u bazuar
tek ndérfagésit dhe karakteristikat gé nevojiten:

Module shtesé (p.sh. suport pér fibér optike) kushtojné
ekstra.

Nevojitet gé té mbahet né konsideraté media gé té mbahen
kostot né minimum.



~ 2.7.lLidhja né LAN-dhe WAN™

Kur planifikojmeé instalimin e kabllove té LAN, ka
4 zona fizike qé duhet té merren né konsiderate:

Zona e punés: zona e caktuar pér pajisjet fundore gé
pérdoren nga pérdoruesit individé.

Kablli i lidhjes me pajisjen e pérdoruesit: 1om.
Kabéll Straigh-through pér tu lidhur me switch-in.

Dhoma e telekomunikimit: atje ku vendosen lidhjet me
pajisjet e ndérmjetme.

Trafik i agreguar nga rrjetat e tjera.
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2.8 Lidhja né LAN-dhe WAN™

Kabllimi horizontal:

[ referohet kabllove gé lidhin dhomat e telekomunikimit me
zonat e punes:

Gjatésia e kabllit nga dhoma e telekomunikimit tek zona
e punés nuk duhet ti kalojé go m.

Kabllimi i shtyllés kurrizore: kabllot qé pérdoren
pér té lidhur dhomat e telekomunikimit me njéra-
tjetrén ose dhomat e pajisjeve (dhomat e serverave):

Shpesh heré route-ojné jashté ndértesés tek lidhjet WAN
té ISP.

Agregojné trafikun nga rrjetat e tjera.
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To other

Switch \ ' : ' > telecommunication rooms

Backbone Cabling

Horizontal
Cabling

Patch Cable

Patch Panel

Telecommunications Room

Work Area
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P T0- Networking NieaTar

Tipet e disponueshme:
UTP (Kategori 5, 5e, 6, ose 7)
Fibér optike.
Wireless
Disa nga faktorét qé do té merren né konsideraté
jané:
Gjatésia e kabllit: brenda njé dhome ose nga njéra ndértesé
tek tjetra.
Kostoja.
Bandwidth-i.

Lehtésia né instalim.

Vulnerabél ndaj EMI/RFI.
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" 2.11. Lidhja né LAN'dhe WAN™

Gjatésia e kabllit:

Degradimi i sinjalit népér kabllot e gjaté. Pér UTP max gom, pér fibrat
optike max deri né soom.

Kostoja:

Kabllimi ka njé impakt té madh (shpesh té pa kuptuar miré) mbi
buxhetin.

Bandwidth:

Lidhjet e ndryshme kané kérkesé té ndryshme pér bandwidth-in. P.sh.
Serverat mund té duan mé shumé bandwidth sesa pérdoruesit
individuale.

Lehtésia né instalim:

UTP éshté mé i lehté pér tu menaxhuar se fibrat optike. Wireless nuk
ka nevojé pér kabllo.

EMI/RFI:

Burime té mundéshme interference nevojitet té merren né konsiderateé.
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Floor Plan

Ethernet Type

10Base-T
100Base-TX
100Base-TX
100Base-FX
100Base-FX
1000Base-T
1000Base-TX
1000Base-SX

Bandwidth

10Mbps
100Mbps
200Mbps
100Mbps
200Mbps
1Ghbps
1Gbps
1Gbps

Cable Type

Cat3/Cats UTP
Cat5 UTP

Catb UTP
Multi-Mode Fiber
Multi-Mode Fiber
Cat5e UTP

Caté UTP
Multi-Mode Fiber

Maximum
Distance

100m
100m
100m
400m
2Km

100m
100m
550m

Multi-Floor Building

Cable lengths need to be determined and matched with
the technology used.
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Neé njé LAN Ethernet, pajisjet pérdorin njé nga dy
tipet e ndérfagésve UTP: MDI ose MDIX.

MDI (Media-Dependet Interface) pérdor spinén
(pinout) normale Ethernet. Pin 1 dhe 2 pérdoren pér
transmetim dhe pin 3 dhe 6 pérdoren pér té marre.

Pajisjet té tilla si kompjutera, servera ose routera do té
kené lidhje MDI.
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Pajisjet qé ofrojné lidhjen né LAN (zakonisht hub-et
ose switche-t) tipikisht pérdorin lidhje MDIX (Media-
Dependet Interface, Crossover). Kabllot MDIX i
kémbejné (swap) ciftet e transmetuara nga brenda.

Ky kémbim i lejon pajisjet fundore té lidhen me hub-
in ose switch-in duke pérdorur njé kabéll straight-
through.
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» Kablli UTP
Straight-through:

* Switch pér tek
porta Ethernet e
Router-it.

* Kompjuter per
tek Switch.

* Kompjuter per
tek Hub.

Pair 2 Pair 2

Pair 2 Paird Pair 4 Pair 2 Paird Pair 4

AlA AN

12345678 3

T568B \ ’ T568B
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o Kablli UTP
Crossover:

Switch pér tek
Switch.

Switch pér tek Hub.

Hub pér tek Hub.

Router pér tek

Router (porta e
lidhjes Ethernet).

Kompjuter pér tek
porta Ethernet e
Router-it.

Kompjuter pér tek
Kompjuter.

1 TPO+
2 TPO-
3TP1+
6 TP1-

4 NA
5 NA
7 NA
8 NA

10/100 Mbps

A A A A

AAAA

> 1 TPO+
> 2 TPO-
>3 TP1+
> 6 TP1-

YYyvyy

4 NA
5 NA
7T NA
8 NA

Pair 3

1 TPO+
2 TPO-
3TP1+
6 TP1-

4 TP2+
5 TP2-
7 TP3+
8 TP3-

AAAA

AAAA

T568A \ ’ T568B

1 Gbps

> 1 TPO+
> 2 TPO-
> 3 TP1+
> 6 TP1-

> 4 TP2+
> 5TP2-
> 7 TP3+
> 8 TP3-
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100 Mbps Category 5
Straight-Through

10 Mbps Category 5
Crossover

10 Mbps Category 5
Straight-Through

100 Mbps Category 5 100 Mbps Category 5
Crossover Straight-Through
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~ 2.19. Lidhjet né

Lidhjet WAN midis rrjetave kané njé numér
formash gé pérfshijné:

Konektorét e linjave telefonike RJ11 pér lidhjet dial-
up ose DSL.

Lidhjet seriale me 60 pin.
Router-at e Cisco kaneé 2 kabllo fizike serial:
Konektorin Male DB-60 + male Winchester.

Konektorin Smart serial + male Winchester.
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2.0, Lidhjet né WAN— —

Pajisjet gé mbajné link-un midis pajisjes
dérguese dhe marrése:

Data Communication Equipment (DCE): Njé
pajisje gé i mundéson shérbimin Clocking njé
pajisjeje tjetér. Tipikisht kjo pajisje éshté tek fundi
i linkut té ofruesit té aksesit né WAN.

Data Circuit-Terminal Equipment (DTE): Njé
pajisje gé merr shérbimin Clocking nga njé pajisje
tjetér dhe rregullohen sipas késaj. Tipikisht kjo
pajisje éshté tek fundi i linkut té konsumatorit ose
pérdoruesit té¢ WAN.
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* Kabllot V35 jané té disponueshém né versionin
DTE dhe DCE. Pér té krijuar njé lidhje seriale
point-to-point midis dy router-ave, lidhen bashké
njé kabéll DTE dhe njé DCE:

Tx Rx Tx
ﬁ l: Rx : i Tx Rx
DCE Cable DTE Cable

Tx = Transmit

Rx = Receive

o/ @ Y
S0/1(DTE)
ﬁ\ SOIO(DCE) —=— %\
\ “\
AY
A

a0/0
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Pér té zhvilluar njé skemé adresimi pér njé rrjet,
fillohet me pércaktimin e numrit total té hosteve.

Cilat pajisje kané nevojé pér njé adresé IP?

Numri i ndérfageve té router-it gé duan njé
adresé IP (serial, fast Ethernet)?

Numri i pajisjeve qé duan njé adresé IP pér tu
menaxhuar (switches, wireless access point)?

Duhet gjithashtu té konsideroni rritjen né té
ardhmen!!!
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Mendoni arsyet pse duhet té ndahet njé rrjet.
Menaxhimi i trafikut broadcast (ARP).
Kérkesa té ndryshme pér rrjetin (sipas departamenteve).

Siguria (sipas departamenteve, VLAN).

Bazuar sa mé sipér, ju konkludoni pér numrin e
subneteve gé nevojiten.

Sapo té vendosni pér numrin
e subneteve dhe hosteve,

gjithashtu mund té vendosni
pér subnetmask-én.




224, Dizenjimi i
adresave

Pér té asistuar problemet dhe shtimin e
vrullshém té hosteve né rrjet, pérdorni adresa gqé
bazohen tek disa parametra né té gjithé subnetet.

P.sh. kur i vendoset njé adresé IP njé ndérfagési
router-i qé éshté gateway pér njé LAN, éshté e
zakonéshme té pérdoret adresa e paré (mé e
vogla) ose e fundit (mé e madhja) brenda rangut
té subnet-it. .

S0/0 DCE 192.168.1.X 24

192.168.2.X 124
192.168.4.X 124
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~ 2.25. Ndérfage

* Tipet e ndryshme té ndérfageve té pajisjeve:
* Serial (ndérfagés WAN).
* Fast Ethernet (ndérfagés LAN).
* Console (Configuration management)

* Auxiliary (Remote management)

Console Interface Serial Interfaces

' a.'.m‘

Router back panel
FastEthernet Interfaces Auxiliary Interface



~ 2.26. Lidhjet pé

pajisjeve

* 1. Lidhni kabllin rollover midis PC dhe
ndérfagésit console.

¢ 2. Pérdorni Hyper Terminal:
* 9600 bps
» 8 data bits, jo paritet
* 1stop bit

* Jo flow control

* 3. Log in né router
RJ-45-to-RJ-45

5 Rollover Cable

Device with Console RJ-45-to-DB-9 Adapter
labeled TERMINAL 29

I~
=
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Network Topology
Administration Computers

20 Hosts

Given IP Address:
172.16.0.0/21

T
_‘f‘."

RTRA
S0/0 DCE

1 Switch Server

—_—
————

4 Switches S0/C 20 Switches
— e

Fa0/0 @ RTR2,

———

e
————

I
B —

Fa1/0

64 Hosts 460 Hosts

Instructor Computers Student Computers
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~2.28. Shembull praktik!

1‘\\
\l
|\l |

LAN i studentéve:

460 kompjutera, 1 router, 20 switches: 481 adresa IP hostesh.

LAN i instruktoreéve:

64 kompjutera, 1 router, 4 switches: 69 adresa IP hostesh.

LAN 1 administratorit:

20 kompjutera, 1 server, 1 router, 1 switches: 23 adresa IP
hostesh.

WAN:

2 adresa IP hostesh.
Rangu i disponueshém IP: 172.16.0.0/21

Alokimi: VLSM (Variable Length Subnet Masking)
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= 2.29. Shembull praktik! —

e Subneti mé i madh: studentét(481 host IP addresses)

o 29-2=510 =481, késhtu 9 bite pér pjesén e host-it

e 32-9=23 hite pér pjesén e rrjetit

e« 172.16.0000000|0.00000000 ... 172.16.0000000(1.111111112
— Or:172.16.0.0 ... 172.16.1.255

 Network address: 172.16.0.0/23

 Broadcast address: 172.16.1.255

e Host addresses: 172.16.0.1 ... 172.16.1.254

e Subnet mask (23 bits): 255.255.1111111|0.00000000
— Ose: 255.255.254.0

32



~2.30. Shembull praktik! —

e Subnet-i tjetér mé i madh: instructorét (69 host IP
addresses)

o 27-2=126 2 69, so 7 bite pér pjesén e hostit
o 32-7=25 bite pér pjesén e rrjetit
« Adresa e fundit né subnetin e studentéve: 172.16.1.255

e 172.16.2.0/0000000 ... 172.16.2.0|1111111
— Ose: 172.16.2.0 ... 172.16.2.127

e Network address: 172.16.2.0/25
e Broadcast address: 172.16.2.127

e Host addresses: 172.16.2.1 ... 172.16.2.126
e Subnet mask (25 bits): 255.255.255.1|0000000=255.255.255.128
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231, Shembull prakeikl ——

e Subneti tjetér mé | madh: administrimi (23 host IP
addresses)

o 25-2=30 = 23, so 5 hite pér pjesén e hostit
o 32-5=27 bite pér pjesén e rrjetit
e Adresa e fundit tek subneti I instruktoréve: 172.16.2.127

« 172.16.2.100|00000 ... 172.16.2.100|11111
— Ose: 172.16.2.128 ... 172.16.2.159

e Network address: 172.16.2.128/27
e Broadcast address: 172.16.2.159

e Host addresses: 172.16.2.129 ... 172.16.2.158
o Subnet mask (27 bits): 255.255.255.111|00000=255.255.255.224
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232, Shembull prakeikl ——

e Subneti tjetér mé i madh: WAN (2 host IP addresses)

o 22-2=2 22, S0 2 bite pér pjesén e hostit

o 32-2=30 bite pér pjesén e rrjetit

e Adresa e fundit né subnetin e administratorit:
172.16.2.159

e 172.16.2.101000/00 ... 172.16.2.101000|11
— Ose: 172.16.2.160 ... 172.16.2.163

e Network address: 172.16.2.160/30
» Broadcast address: 172.16.2.163

e Host addresses: 172.16.2.161 ... 172.16.2.162
o Subnet mask (30 bits): 255.255.255.111111|00=255.255.255.252
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= 2.33. Shembu

Network Subnet Address Host Address Range Broadcast Address
Student 172 16.0.0/23 172.16.0.1 172 16.1 254 172 16.1 255
Instructor 17216 2.0025 17216 2.1 172 1682 126 172 182127
Administration 172.16.2.128/27 172.16.2.129 172.168.2.158 172.16.2.159
WAN 172162 160/30 172162 161 172 162 162 172 16.2 163
Unused na 172.16.2. 164 172.16.2.254 na
17216800 =< to »> 172163255
Student Instructor Admin. WAN Unused
Y l_
172.16.1.245
Y
172.16.2.127 174.18.3.232
\J
172162 159

172162163
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Radha juaj!

e 5irrjeta:

— Network A: 14 hoste
— Network B: 28 hoste
— Network C: 2 hoste
— Network D: 7 hoste
— Network E: 28 hoste

IP rangu: 192.168.1.0/24
Metoda e alokomit: VLSM

Network D:
7 hosts

Network A:
14 hosts
MNetwork C:
ﬁ 2 hosts
Network B:
28 hosts

Network E:
28 hosts
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