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“~1.1. Hyrje

Ky kapitull fokusohet tek adresimi si funksion kyc i
shtresés Network.

Planifikimi i adresimit na siguron gé rrjeti té operojé me
eficencé dhe efektivitet.

e Do té shohim strukturén e adresave IPv4 dhe si pérdoret ajo né
rrjet.

e Do té shohim si vendosen adresat e rrjetit dhe té hosteve dhe nga
kush.

e Do té kalkulojmé komponentét e duhur té adresimit.

e Do té pérdorni programet pér testimin e statusit té lidhjes.
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2.1. Adresa IPv4

Secila pajisje né rrjet duhet té identifikohet né ményré
unike.

/

Paketa e komunikimit duhet té identifikohet me adresat
burim dhe destinacion té dy pajisjeve fundore.

[Pv4 éshté 32 bit e gjaté dhe e véshtiré pér tu mbajtur mend
nga njerzit. Pér kété arsye adresa IPv4 paraqgitet me formatin
“dhjetor me pikée”.

Péer shembull:
10101100000100000000010000010100

172.16.4.20



.-

" 2.2.IPv4 Address — pjesa e rrjetit

Disa pjesé té biteve té nivelit té larté pérfagésojné adresén
e rTjetit.

Rrjeti: Njé grup hostesh gé e kané njésoj pjesén e biteve g€ i
takon rrjetit tek adresa e tyre.
192 . 168 . 10 . 1

11000000 10101000 00001010  O0OOOOO1

The computer using thi=s IP address i= on network
192 162 .10.0.



- 2.3. Adresa IPv4 — pjesa e hostit

Njé numér variabél bitesh tek adresa pérbéjné pjesén e
hostit. Ky numér pércakton edhe numrin e hosteve gé
mund té kemi né njé rrjet.

192 . 168 i 10 : 1

host portion
11000000 10101000 00001010 00000001

The computer u=sing thi= IF addre=ss i= on network
192.162.10.0.



2.4 Numrat dhjetore-dhe
' — sistemi pozicional

Pér té kuptuar funksionimin e njé pajisje né njé rrjet,
duhet té shohim adresat ashtu sic i kupton makina né
simbole binare.
Numrat dhjetoré, baza=10 (0,1,...,9)

245 = 2*10?2 + 4*101 + 5*1009
Numrat binar, baza=2 (0,1)

R e e e o e e e N T ol

=128 +64 +32 +16 +0 +4 e O
= 245

Numrat hekzadecimal, baza=16 (0,1,...,9,A,...,F)
F5 = 15*161 + 5*160 = 245



2.5 Konvertiminga binar
dhjetor

Exponeart Sy St o R e R o S A R i S i e A |
Fosition 1@ 64 32 16 £ 4 1 1
Bit= 1 -fl 1 1 0 .*. 1 0 1

1BYTE 'l Doa
Add these numbers

iEqathar 113+4;_4+ 32 416 +0 + 4+ 0 + 1

Deci rmal 245

A1 inthis position
means 64 is added
ta the total .

A QN any position
meansthat Ois
added to the total .

11110101 in Binary = Decimal Number 245



dhjetor

Converting an IPv4 from Binary to Dotted Decimal Motation

Binary IPv4 address 10101 1000001 000000000 1000010100

Divide the 32 bits into 0107 100000 COO0DE00T 000010100
4 octets ‘/‘;’/’/"’ ¢ \
10101100 00010000 00000100 00010100

e e g ¥

octet to decimal

1 x128=128 0| x128=0 0 x128=0 0 x128=0
0] x84 =0 0| x84 =0 0 x84 =0 0| x84 =0
1) x32=32 0| x3z=0 0| x32=0 0| x32=0
0] x18=0 1| x16 =18 0 x18=0 1| x16=18
1l xB=8 ol xa=0 0 x8=0 0l x8=0
E_Emnﬁﬂt_ 1 x4 =4 0 x4=0 1 x4 =4 1 x4 =4
decimal value is
separated by a ™" 0 x2=0 O x2=0 0 x2=0 0 x2=0
0 x1=0 O x1=0 0 x1=0 O x1=0
172 16 4 20
Oecimal IPvd address 172 16.4.20



Separate and convert each decimal number separately

Conwvert 172

172 - 128 = A
44 125

44 < Ed=10 - 0 % 64
A4 - 32 =12 =4 x 32
12 <16 =10 >0 x 16
12=8x4 >1x8
d-4=0 e
LERRT > 02
sy =a =1 x 1

10101100

Corrwert Decimal to Binary

Oecimal IPwd address 172.16.4 .20

Conwert 16
16 <128 w128
16 < 6d = 5 Gd
16 < 32 =% 32
16 - 16 = =1 516
]
n=2a =0 x5
n<4 =0 d
0«2 =02
o<1 =0
Qooq0000

Conwert 4
A4 <128 = ] x 128
d < Bd = [ x Gd
4 <32 = x 32
d <16 = 1 x 16
g8 = [ x5
d-d= =1ad
]
0«2z =0 ?
0= = 0
nnnninkinin

Conwvert 20
20 <128 = 128
20 < B4 = 0 x B4
20 < 32 = 0 x 32
20-16 = = 1 x 16
o
d<8 = 0
d-d= =l ud
]
0«2 = 0x 2
0+ = 0
Qaooqa400

Binary IPwd address 10101100 0001000000000 1 Q000010400

10



~ 3.1. Adresat pér géllime te
ndryshme — tipet e adresave

Brenda rangut té adresave IPv4 té njé rrjeti ka dy tipe té
adresave speciale: rrjetit dhe broadcast.

Pjesa e hostit té gjitha 0: Adresa mé e vogel éshté
rezervuar péer adresén e rrjetit.

Pjesa e hostit té gjitha 1: Adresa mé té madhe né
rangun e adresave té rrjetit éshté adresa broadcast

Pjesa e hostit pérmban O dhe 1: Vlerat midis adresés sé
rrjetit dhe adresés broadcast pér pajisjet né rrjet adresé
normale hosti.

11
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3.2. Tipet e adresave

Address Types

Metwork Host

MNetwork Address

00001010

Broadcast Address
Qo001 010

prLeleleleld Jli )

10.0.0.253




/ . 777\\% = //
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3.3. Prefiksi i rrjetit

Si ta dimé se sa bite pérfagésojné pjesén e rrjetit dhe sa
bite pjesén e hostit?

Pérdorim simbolin e prefiksit.

Gjatésia e prefiksit éshté numri i biteve tek adresa qé
pérfagésojné pjesén e rrjetit:

172.16.4.20/24

Simboli “/24” na tregon gé 24 bitet e para (172.16.4)
pérfagsojné pjesén e rrjetit.

Késhtu lihen 8 bitet e fundit (20) si pjesé e hostit.

13



3.4. Prefikse té ndryshme

Jo gjithmoneé prefiksi éshté /24.

Using Different Prefixes for the 172.16.4.0 Metwork

Metwork address Broadcast address
CC inatic [ i All Host Bits (in Red) = 1

All Hosts Bits (Red) = 0

172.16.4.0 /24 172.16.4.0 172.16.4.1 - 172.16.4.254 172.16.4.255
172.16.4.0 /25 172.16.4.0 172.16.4.1-172.16.4.126 172.16.4.127
172.16.4.0 /26 172.16.4.0 172.16.4.1 - 172.16.4.62 172.16.4.63
172.16.4.0 /27 172.16.4.0 172.16.4.1 - 172.16.4.30 172.16.4.31

10101100.00010000.000 10101100.00010000.00000100.00000001 10101100.00010000.00000100.0

Binary Representation
0011111

27 Metwork Bits 00100.00000000
10101100.00010000.00000100.00000010
10101100.00010000.00000100.00000011

10101100.00010000.00000100.00011110

A A DIFFERENT BROADCAST

SAME NETWORK ADDRESS
ADDRESS EACH PREFIX

ALL PREFIXES

14



%ﬁlogaritja e adresave

Si do té llogarisim adresén e rrjetit, broadcast dhe

té hosteve?

Metwork address

172 . =g 20, 0 /25
A0 044 000004 D000 000 04 0000000000
— T e P — - hast -|

O-HIHIHIHIHIHIHI=0
Metwork address =172 .16.20.0

Step 1

Broadcast address

172 . 1B, 20. 127
0404400000 0000, 00040400044 14441
e T e TP — - hast -|

D+5d+32+ 6+ Hd+2+1=127
Broadcast address = 17216 20127

Step 2

First hiost address

172 . =16 20, 1
1040441000004 0000 0004 04000000000
N VT et P — |- hast -|

0-+H1HIHIHIHIH+1=1
Lowest host address = 172 .16 .20.1

Step 2

Last host address

172 . 1E. 20, 126
104044000004 0000.00040400.04411440
e T e P — - hast -|

0+He4+32 H1 6+ 2 HI=1 26
Highest host address = 1721620126

Step 4

5
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7356, Tipet e komunikimit

Né njé rrjet IPv4, hostet mund té komunikojné né
njéren nga tre menyrat:

Unicast: Procesi i dérgimit té njé pakete nga njé host tek njé
tjetér host i vetém.

Broadcast: Procesi i dérgimit té njé pakete nga njé host tek té
gjithé hostet né rrjet duke pérdorur adresén broadcast.
Transmetimi broadcast pérdoret pér té lokalizuar
pajisjet/shérbimet speciale pér té cilat nuk dihet adresa ose kur
hosti kérkon té dérgojé informacion tek té gjithé hostet né rrjet.

Multicast: Transmetimi Multicast éshté dizenjuar pér té ruajtur
bandwidth-in e rrjetit IPv4. Ai redukton trafikun duke lejuar njé
host té dérgojé njé paketé té vetme né njé grup té zgjedhur
hostesh.

16



3.7. Transmetimi unicast

Umicast Transmission

Source: 172.16.41
Destination: 172.16.4_253

172164 253

172.16.41

17216.4.2
172.16.4.3



\\

"3.8. Transmetimi broadcast

Hosti e proceson paketén si té ishte dérguar tek adresa e
tij unicast.

Shembuj té pérdorimit té transmetimit broadcast jané:

e Planifikimi (hartézimi) i adresave té shtresave té larta pér adresat e
shtresave té uléta

e Kérkimi i njé adrese

e Shkémbimi i informacioneve té rutimit nga protokollét e rutimit
Paketat broadcast zakonisht kufizohen tek rrjeti lokal.
Ka dy tipe té broadcast:

e Broadcast direkt

e Broadcasti kufizuar
18
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"3.9. Transmetimi broadcast

Broadcast direkt:

e Pérdoret pér té dérguar broadcast tek té gjithé hostet né njé

rrjet jo-lokal. Pavarésisht se router-at nuk dérgojné Broadcast
Direkt by default, ata mund té konfigurohen ta béjné kéte.

Broadcast 1 Kufizuar

e Pérdoret pér komunikimin qé éshté i kufizuar tek hostet né rrjetin
lokal. Kéto paketa pérdorin njé adresé IPv4 destinacion
255.255.255.255.

o Pér kété arsye, njé rrjeti [Pv4 i referohemi gjithashtu si njé broadcast
domain.

e Router-at nuk e pasojné kété broadcast duke formuar kufijté e
broadcast domain.

19



3.10. Transmetimi broadcast

Limited Broadcast
Source: 172.16.4.1
Destination: 255_255.255.255

172.16.4 253

172.16.4.2
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“73.11. Transmetimi multicast

Shembuj té transmetimit multicast :
Shpérndarje video dhe audio
Shkémbim informacioni routimi nga protokollet e routimit,

Shpérndarje software-sh ose njoftime.

Klientét multicast duhet té regjistrohen né njé grup
multicast pér té pérdorur adresat multicast:

224.0.0.0 deri tek 239.255.255.255

Rangu i adresave multicast éshté ndaré né disa nénndarje:
Adresa té rezervuara pér lidhje lokale,
Adresa pér géllime globale

Adresa pér géllime administrative (adresa me géllim té kufizuar).

21



©3:12. Transmetimi multicast

Adresat e rezervuara pér lidhje lokale (Reserved Link Local
Addresses ):

224.0.0.0 deri tek 224.0.0.255
Pérdoren pér gurpet multicast né njé rrjet lokal.

Paketat gjithmoné transmetohen me TTL=1, késhtu gé njé router i
lidhur me rrjetin lokal nuk duhet ta pasojé (forward) kurré até.

Adresa pér géllime globale (Globally Scoped Addresses):
224.0.1.0 deri tek 238.255.255.255

Mund té pérdoren pér dérgesa multicast né internet.

P.sh. 224.0.1.1 ka gené rezervuar pér Network Time Protocol (NTP)
pér té sinkronizuar orén e pajisjeve né rrjeta

Adresat me géllim té kufizuar (Limited Scope Addresses):

Té kufizuara né njé grup lokal ose njé organizateé

22



3.13. Transmetimi multicast

Source: 172 16.4.1

vosce =

172 16.4.253

172 .16.4.1

1721642 172 16 4.2 o 1vz2e 4.4
multicast add zza10.10.5 2244010 5

25



3.14. Adresat eksperimentale

Aktualisht kéto adresa jané rezervuar pér pérdorime
né té ardhmen (RFC 3330). Aktualisht ato nuk mund
té pérdoren né rrjetat [Pv4. Kéto adresa mund té
pérdoren pér kérkime dhe eksperimente.

24



.15. Adresat e rezervuara IP

Reserved IPv4 Address Ranges

Type of Address  Usage Reserved IPv4 Address Range RFC
Host Address used for IPw4 hosts 0.0.0.0 o 223 255 255 255 780
Multicast Addresses used for multicast groups ~ 224.0.0.0 to 238.255.255.255 1700

on a local netwaork
Expermental « used for research or  240.0.0.0 to 255 255 255 254 1700
Addresses expermentation 3330

« cannot curently be
used for hosts in
IPv4 networks

25
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3.16. Adresat private IP

Shumica e adresave IPv4 té hosteve jané adresa publike

Ka disa blloge adresash gé pérdoren né rrjeta té cilat
kérkojné akses té kufizuar ose aspak né internet

10.0.0.0 deri tek 10.255.255.255 (10.0.0.0/8)
172.16.0.0 deri tek 172.31.255.255 (172.16.0.0/12)
192.168.0.0 deri tek 192.168.255.255 (192.168.0.0/16)

Kéto adresa private IP nuk ka nevojé té jené unike né
lidhje me rrjetat e jashtéme.

Network Address Translation (NAT) mund té pérdoret
né kufi (tek router) té rrjetit privat pér internetworking

26



172.16.0.0

Iy Private Net
192.168.1.0 N i 172.16.0.7
Private Net ’ 172.16.0.6
1%/6?17" 5 T 6 472.16.05
™ | ol - . 172.16.0.4
$102.168.1.3 — - 172.16.0.1 ‘
W ~ 172.16.0.3
192.168.1.2 - 10.0.0.10 S _
 El10.0.0.1 N 172.16.0.2

.
{

|
\

10.0,0.2

10.00.3 <

10.0.0.4
10.0.0.5 10.0.0.0

27
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-~ 3.18. Adresat speciale IPv4

Adresat e Rrjetit dhe Broadcast: Sic i shpjeguam mé paré,
brenda ¢do rrjeti adresa e paré dhe e fundit nuk mund ti
vendoset hosteve, gé jané pikérisht adresa e rrjetit dhe ajo
broadcast.

Default route: Gjithashtu e kemi diskutuar mé paré, e
paragesim IPv4 default route me 0.0.0.0. Default route
pérdoret si njé adresé gé thoté “kap té gjitha” route-t
nése njé route mé specifike nuk éshté e disponueshme.
(0.0.0.0 - 0.255.255.255; 0.0.0.0/8)

Loopback: Loopback éshté njé adresé speciale gé hostet e
pérdorin pér ti drejtuar trafik vetes. P.sh.: 127.0.0.1.
Pavarésisht se pérdoret vetém adresa 127.0.0.1, adresat nga
127.0.0.0 ne 127.255.255.255 jané te rezervuara.

28
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/ 3.19. Adresat speciale |IPv4

Adresat Link-local : 169.254.0.0 deri tek 169.254.255.255
(169.254.0.0/16). Kéto adresa mund ti caktohen
automatikisht hosteve lokale nga sistemi operativ né
rrjeta ku nuk ka konfigurim IP té disponueshém. Vlera TTL
éshté 1. Adresat Link-local nuk ofrojné shérbime jashté
rrjetit lokal.

Adresat Test-net : 192.0.2.0 deri tek 192.0.2.255
(192.0.2.0/24). Pér géllime té procesit té té mésuarit.
Pérdoren né shembujt e dokumentimit dhe té rrjetit.
Ndryshe nga adresat eksperimentale, pajisjet e rrjetit do ti
pranojné kéto adresa né konfigurimet e tyre. Kéto nuk
duhet té shfagen né Internet.

29
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"°3.19. Adresat speciale IPv4

Special IPv4 Addresses

Fouter does Aol lorward TEST-MNET and Link-
Local addresses.

¥

Link-Local Metwork 168.254.0.0 MNetwork using TEST-MET
MB can only communicate within addresses 192.0.2.0 /24 can
the local LAN. only communicate within the
local LAN,

30



resimi

(RFC 1700)
Klasat Rangui Bitet e oktetit té paré Pjesa e rjetit (R) Default subnet mask Numri i mundshém i rrjetave dhe
oktetit té (bitet e erréta nuk dhe e hostit (H) (dhjetore) hosteve pér rrjet
paré ndryshojné) pér adresat
(dhjetor)
A 1-127** | 00000000-01111111 R.HH.H 255.0.0.0 128 rrjeta (27)
16,777,214 hoste pér rrjet (2%-
2)
B 128-191 10000000-10111111 R.R.H.H 255.255.0.0 16,384 rrjeta (214)
65,534 hoste pér rrjet (216-2)
C 192-223 | 11000000-1101111111 R.R.R.H 255.255.255.0 2,097,150 rrjeta (2%1)
254 hoste pér rrjet (28-2)
D 224-239 11100000-11101111 Té pa
disponueshme
(multicast)
E 240-255 11110000-11111111 Té pa

disponueshme
(eksperimentale

)

**Tg gjitha 0 ose té gjitha 1 jané adresa invalide hostesh

31



321 Kufizimet e Sistemit——
bazuar tek klasat

Alokimi me klasa i hapésirés sé adresave shpesh conte dém
shumeé adresa, i cili réndonte pérdorimin me lehtési té
adresave IPv4.

Pér shembull, njé kompanie gé kishte njé rrjet me 260 hoste do té
duhej ti jepej njé adresé e klasés B me mé shumeé se 65000
adresa.

Sistemi qé ne pérdorim aktualisht quhet adresimi pa
klasa. Me sistemin pa klasa, kompanive ose organizatave i
caktohen blloge adresash té pérshtatshme me numrin e
hosteve pa pasur né konsideraté klasat e adresave unicast.

32
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IPv4

4.1, Planifikimi i adresave

Alokimi i adresave brenda rrjetave duhet té
planifikohet dhe té¢ dokumentohet pér gellim ge:

Té parandalohet duplikimi i adresave
Té sigurohet dhe té kontrollohet aksesi

Té monitorohet siguria dhe performanca
Adresat IPv4 i vendosen hosteve si:
Pajisjet fundore pér pérdoruesit

Hostet g€ jané té aksesueshém né Internet

IPv4 Address Planning and Assignment

e
Pajisjet e ndérmjetme jpy s |
—— e e/
9 o

different classifications of assigning addresses

Server-at dhe periferikeét oree




" 4.2. Planifikimi i adresave I1Pv4

Njé pjesé e réndésishme e planifikimit té skemeés sé
adresimit IPv4 éshté té pércaktohet se kur do té pérdoren
adresat private dhe ku do té aplikohen ato.

Konsideratat pérfshijné:

A do té keté mé shumeé pajisje té lidhura me rrjetin sesa kemi
adresa publike té alokuara nga ISP e rrjetit?

A nevojitet gé pajisjet té aksesohen nga jashté rrjetit lokal?

Nése pajisjet té cilave ju éshté caktuar njé adresé private kérkojné té
aksesojné Internetin, a éshté rrjeti i afté té sigurojé shérbimin
Network Address Translation (NAT).

34



" 4.3 Adresimi pér pérdoruesit e

fundem

Adresimi statik

e Administratori i rrjetit duhet gé té konfigurojé manualisht

informacionin e rrjetit pér njé host, adresén IP, subnet mask-én,
dhe default gateway.

e Pérdoren pér printerat, serverat dhe pajisje té tjera té rrjetit gé
nevojitet té aksesohen nga klientét né rrjet.

Adresimi dinamik

e Pajisjet fundore té pérdoruesve shpesh kané adresa té vendosura

né ményré dinamike, duke pérdorur Dynamic Host Configuration
Protocol (DHCP)

e DHCP mundéson vendosjen automatike té adresés IP, subnet
mask, default gateway dhe informacione té tjera konfigurimi.

35



4. Planifikimi i adresave |IPv4

Devices IP Address Ranges

Metwork Address 172.1&ex0

172.16.%.0 /25
728 61 28] e A TN 172164128 /26

72K G125 . ... 172.16.%.224 /27

Broadcast 17216x258 .

172.16.1.0 /24

36



"4.5. Kush i vendos adresat?

Internet Assigned Numbers Authority (IANA)
(http://www.iana.net) éshté mbajtési kryesor i adresave IP.
Adresat IPV4 , IPv6, multicast mbahen direkt nga IANA.

Njé pjesé e adresave [Pv4 éshté vendosur né regjistra té tjeré
pér tu menaxhuar pér qéllime té ndryshme ose pér zona
rajonale. Kéto kompani rregjistrimi quhen Regional
Internet Registries (RIRs).

Entities that Oversee IP Address Allocation

Global lAMA
Regional Intemet AMMIC APMIC LACHIC ARIM RIFPE MCC
Registries Africa Region Azial Lafin Amearica Morth America Europe,
Pacific Region And Canbbean Regian Middl= East,
Region Cantral Asia

Reqion

£k



4.6. Roli dhe shérbimet e ISP

Shumica e kompanive ose organizatave marrin bllokun e
adresave té tyre IPv4 nga njé ISP.

ISP i huazon ose i jep me gera kéto adresa organizatave
(numeér i vogél adresash 4 ose 6).

ISP kané grupin e tyre té rrjetave té brendéshme pér té
menaxhuar lidhjet e Internetit dhe pér té ofruar
shérbimet gé lidhen me to.

DNS
Email

Website

38



- 4.7. Nivelet e ISP
ISP e Nivelit 1:

Té lidhur direkt me shtyllén kryesore té Internetit.

Klientét - ISP e niveleve mé té uléta ose organizata
shumé té médha.

Avantazhet - besueshmeéria dhe shpejtésia.

Disavantazhi - kostoja e larté.

Imtermn=t Eackborn=
Ti=r -1
[=x=. Sprint, S=swwi=]

/ \

Ti=r = Ti=r =2
[=x mlL=w=r] [Franc=e Telaecom ]

/\

Ti=r = Ti=r =
[=x. Fortre== IT] [=x. BE=mchcomput=sr=]
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~4.8. Nivelet e ISP

ISP e Nivelit 2:
E marrin shérbimin e Internetit nga ISP e Nivelit 1.
Fokusohen tek konsumatorét e biznesit.

Ofrojné mé shumé shérbime se dy nivelet e tjera: DNS,
email, web servera, zhvillim dhe mirémbajtje website, e-
comerce, e-business, VolP.

Disavantazh - Kané akses mé té ngadalté né Internet
dhe mé pak besueshmeéri se té parat.

40



49 NiveletelsP

ISP e Nivelit 3:
E blejné shérbimin e Internetit nga ISP e Nivelit 2.

Fokusi - tregu me pakicé dhe shtépité e ndryshme né
lokalitete specifike.

E pérfshijné lidhjen me Internetin si pjesé e njé
kontrate shérbim pér rrjetin ose kompjuterat pér
klientét e tyre.

Kané reduktuar bandwidth-in dhe kané mé pak
besueshmeéri se ofruesit e Nivelit 1 dhe Nivelit 2.

41



4.10. IPv6

NEé fillim té 1990, Internet Engineering Task Force (IETF)
ngritén shgetésimin mbi shterimin e adresave IPv4 té
rrjetit dhe filluan té kérkonin pér zévendésimin e keétij
protokolli.

Pérvec késaj té tjera céshtje duhej té konsideroheshin si:

Pérmirésimi i trajtimit té paketave

Rritja e skalabilitetit (mundésisé pér zgjerim) dhe jetégjatésisé
Mekanizmat e QoS (cilésisé sé shérbimit)

Integrimi 1 sigurise

Rezultati: IPv6
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" 4.11. IPV6

IPvE Header

Addresses are expressed as 8 Each field is 16 bits long. 8X
Addresses are 128 | | |\, iecimal values, separated by 16% 128
bits colons
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4.12. IPV6

Pér té siguruar kéto funksione, IPv6 ofron:

Adresim hierarkik 128-bit - pér té zgjeruar mundésite e
adresimit

Thjeshtézim i formatit té header-it — pér té pérmirésuar
trajtimin e paketave

Mbéshtetje e pérmirésuar pér zgjerimin dhe opsionet - pér té
rritur skalabilitetin/jetégjatésiné dhe pér té pérmirésuar
menaxhimin e paketave

Aftési pér etiketimin e rrjedhés - si mekanizma QoS

Aftési autentikimi dhe enkriptimin- pér té integruar siguriné
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~5.1. Subnet Mask

= 7/77,,/ >

Pér té pércaktuar pjesén e rrjetit dhe té hostit né njé adresg,
pajisja pérdor njé model té vecanté 32-bit gé quhet subnet

mask.

Shembull: 255.255.255.0
1111111.1711711111.111711111.00000000
1 pérfagésojné pjesén e rrjetit
0 pérfagésojné pjesén e hostit

Edhe prefiksi i rrjetit paraget té njéjtén gje:

/24 Febwork and Host Portions of an 1P Address
1P Addrass 172 - 16 - A
101013100 Qo1 0000 nlnlolelolnlelal
Siibrel bk 255 - 255 - Z55
1131331313137 1131111313313 111131313133

Prafix /249 (24 high aorder bits)
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| 5.2-Té kuptojmé-operacio
AND

Adresa IPv4 e hostit krahasohet (kalkulohet) me ané té
operatorit logjik AND me subnet mask-én pér té pércaktuar
adresén e rrjetit me té cilin éshté lidhur hosti.

1AND1=1
1ANDO=0
OAND1=0
OANDO=0

Arsyet pér té pérdorur AND:
Router-at pérdorin AND pér té pércaktuar njé route té pranueshme
pér njé paketé gé vjen.

Hosti i origjinés duhet té pércaktojé nése njé paketé duhet té
dérgohet direkt tek njé host né rrjetin lokal ose té drejtohet tek
gateway. 46



5.3, Té kuptojmé
AND

Using the subnet mask to determine the network address for host 172.16.132.70/20

Convert binary network address to decimal

Host Address 172 16 132 70
Binary Host Address 10101100 00010000 10000100 01000110
Binary Subnet Mask 11111111 11111111 11110000 00000000
Binary Network Address 10101100 00010000 10000000 00000000
Network Address 172 16 128 0

47



6.1. Bazat e Subnetting

Jepet adresa 192.168.55.129/27, né bazé té saj pérgjigjuni
pyetjeve té méposhtéme:

Cila éshté klasa e adresés IP?

Cila éshté subnet mask né format binar?
Cili éshté numri i subnet-eve?

Sa éshté numri i hosteve né secilin subnet?
Cilit subnet i pérket kjo adresé 1Pv4?

Cila éshté adresa broadcast e kétij subnet-i?
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6.2. Bazat e Subnetting

Jepet adresa 192.168.55.129/27, né bazé té saj pérgjigjuni
pyetjeve té méposhtéme:

Cila éshte klasa e adresés [P? C

Cila éshté subnet mask né format binar?
R EE R R R E R E R EEEEEE SRR R E 0

Cili éshté numri i subnet-eve? 25=8, (2")

Sa éshté numri i hosteve né secilin subnet? 2°-2=30, (2" - 2)
Cilit subnet i pérket kjo adresé 1Pv4? 192.168.55.128

Cila éshté adresa broadcast e kétij subnet-i? 192.168.55.159
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6.3. Bazat e Subnetting

Bomrowing Bifs for Subnets

Slart with this address -

Make B subnets [)

192,
255,

192,
255,

192,
255,

192,
2585,

192,
255,

192,
255,

192,
255,

192,
255,

192,
2585,

1a8

255,

168.
255,

ia68.
255.

168

255,

168.
255,

168,
255,

168.
255,

168

255.

168.
2585,

1.0 (/24)
255 .0

1.0 (/27)
255224

1.32 (F27)
255 224

JAoed (2T
2585 224

1.96 (/27)
255234

1.128 (/27)
288 234

1.180 (/27)
255,224

1.182 (/27)
255 224

1.224 (/27)
255 224

Address:
Mask:

Addrass:;
Mask:

Address:
Mask:

Addrass:
fMask:

Addrass:
hask:

Addrazs:
Mask:

Addrass:;
hask:

Addrass:
fMask:

Address:
Mask:

11000000.
11111131.

11000000.
11111111.

11040000 .
111113131,

11000000 .
11113331,

11000000 .
11111111.

11000000.
11111131.

11000000.
11111111.

11040000 .
111113131,

11000000 .
11113331,

10101000
11111311

101014480
11111111

10101440
111113111

10101040
11111311

10101040
11111111

10101000
11111311

101014480
11111111

10101440
111113111

10101040
11111311

Three bits are borrowed fo provide eight subnats.

00000001
.11113111.

00000001 .
L11111111.

00000001 .
L1171331117.

. 00000001 .
L11113311.

. 00000001 .
.11111111.

00000001 .
.111131111.

00000001 .
L11111111.

00000001 .
L1171331117.

00000001 .
L11113311.

30000000
0000000

aooooooo
11100000

Go0100000
11100000

1000000
11100000

01100000
11100000

10000000
11100000

10100000
11100000

11060000
11100000

11100000
11100000
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6.4. Bazat e Subnetting

Subnet

]
Lo

i

Bomowing Bits for Subnets
Addrassing Scheme: Example of 6 networks

Metwork address Host range Broadcast address
182.1e8.1.0/27 162.1€48.1.1 - 192.168.1.30 182.168.1.31
182, 1€8 1,322,270 182 1€8,1. 33 192 1g8 1 ,£2 192, 16B.1,£3
182.1¢8.1.e4/27 162.1€8.1.65 - 182.1c8.1.54 192.168.1.95
132 168, 1. 5,2 187, 1€8.1.97 182 . 1e8.1.12¢ 192, 1eB6.1.12Y
182, 1€8,1,128,27 122 1£8.1.1219 182 168.1,158 192 16E.1,150
1892, 1€8,1,1€0,27 102 1€8,.1.1&1 192 1€8,.1,19] 192.1gB.1,101
192, 168, 1.1%92 727 19F.1ed.1.193 192 . 168,11 .222 | 192.16B.1.223
192 188, 1. 224,27 182, 1€d.1.225 182, 168,.1.254 192.16BE.1.255

51



6.5.Ndarja e rrjetave né —
pérmasat e duhura

Njé mjet i dobishém né kété proces té planifikimit té
adresimit éshté diagrama e rrjetit. Diagrama na lejon té
shohim rrjetat dhe té béjmeé njé llogaritje mé té sakte.

Pér té akomoduar 8oo hoste né katér vendndodhjet e
kompanis€, pérdorim aritmetikén binare pér té alokuar
njé bllok /22 (2"10-2=1022). Blloku 172.16.0.0/22.

Fillojmé me vendndodhjet qé kérkojné shumicén e
hosteve dhe punojmé duke zbritur deri tek lidhjet point-
to-point.

Hoste né pérdorim = 2”n - 2, ku n éshté numri i biteve té
mbetura gé do té pérdoret pér hostet.
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"~ 6.6. Ndarja e rrjetave né
pérmasat e duhura

Subnetting

Allocate largest

Corporste HGQ = 500 I block= first.
e " -
172 A5.0.0 523 s —
Leg=l OHfic=e = 20
WEAND = 2 - 172 16.2 .64 /27

Corporate HQ
point to point WARN Lin

Legal Ofice

e —

172.16.2.0 /26
HRE Office

Sale=s Ofice

23



~6.7. Subnetting

Rrjeti Kryesor: 172.16.0.0/22
Adresa IP té disponueshme né rrjetin kryesor: 1022
Numri i adresave IP gé nevojiten: 776
Adresa IP té disponueshme né subnet-et e alokuara: 862
Eshté pérdorur rreth 86% e hapésirés sé disponueshme té adresave té rrjetit
kryesor.
Eshté pérdorur rreth go% e hapésirés sé subnet-eve.

Subnet Name |Needed Size Allocated Size| Address [Mask| Dec Mask Assignable Range Broadcast
Zyra Qendrore 500 510 1721600 | /23 | 2552552540 | 17216.01-172.16.1.254 [17216.1.255
Zyra e shitjeve 200 254 1721620 | /24 | 2552552550 | 172.16.21-172.16.2.254 [17216.2.255
Burimet Njerzore 50 62 1721630 | 126 |255.255.255192| 17216.31-17216362 |172.16.363
Zyra Legale 20 30 17216.364 | 27 255255255224 17216.365-172.16.394 | 17216395
WAN 1 2 2 172.16.396 | /30 255255255252 172.16.397-172.16.398 |172.16.3.99
WAN 2 2 2 172.16.3.100| /30 |255.255.255.252(172.16.3.101-172.16.3.102 (172.16.3.103
WAN 3 2 2 172.16.3.104| /30 |255.255.255.252(172.16.3.105-172.16.3.106 (172.16.3.107
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6.8 “Subnetting a Subnet" = VLSM
(Ndarja e njé nénrrjeti)

Kur identifikojmé numrin total té hosteve duke pérdorur
subnetting tradicional, ne alokojmé té njéjtin numér té
adresave pér secilin subnet.

Nése té gjithé subnet-et kané té njéjtat kérkesa pér numrin
e hosteve, kéto blloge adresash me madheési fikse do té
ishin eficiente. Megjithaté shumé shpesh nuk éshté ky rasti.

“Subnetting a subnet’, ose pérdorimi i Variable Length
Subnet Mask (VLSM) u dizenjua pér té maksimizuar
eficiencén e adresimit.
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192 168 .20 0027

subret Number

Subnet O
Subnet 1
Subnet 2
Subnet 2
subnet 4
subret 5
Subnet B
Subnet 7

subnetting 2 Subnetwork Block

192 165.20.32 527
192 165 20,1367 30

192165 .20.132 £30

subnet 2ddress

192 168 200627
192 188 2032027
192 168 .20.B4/27
192 162 .20.96/27
192 165 20 128027
192168 20 160027
192168 .20 1922
192 165 20224027

192 16820 64 727

Subnet 0
Subnet 1
Subnet 2

Subnet 2
Subnet 4
Subnet 5
Subnet &
Subret ¥

192 168 .20.200 f30

Subret Murmber Subret 0ddress

192.168.20.132/20
192 1685.20.196/20
192168 .20.200/20
192168 .20.204/20
192165 20,205,320
192 .168.20.212430
192 168520 216430
192162 .20.200,30

192 168 .20.96 /27
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Subnetting

Network Requirements: Using standard subnetting would be inefficient.

CorpusHQ addressing requirements= 10 SydneyHQ addressing requirements= 10
Hosts allowed with /26 subnet = 62 Hosts allowed with /26 subnet = 62
Unused hosts addresses = 52 Unused hosts addresses = 52

WAN3 addressing requirements= 2

o,
Hosts allowed with /26 subnet = 62 i~
Unused hosts addresses = 60 CorpusHQ
ey s, s,
AtlantaHQ SydneyHQ
1 WAN1 addressing requirements= 2
.
Hosts allowed with /26 subnet = 62 ——
Unused hosts addresses = 60 PerthHQ
WANZ addressing requirements= 2
AtlantaHQ addressing requirements= 58 PerthHQ addressing requirements= 26
Haosts allowed with /26 subnet = 62
Hosts allowed with /26 subnet = 62 Unused hosts addresses = 60 Hasts allowed with /26 subnet = 62
Unused hosts addresses = 4 Unused hosts addresses = 36

Click to see the steps. =



~ 6.11. “Subne

VLSM

Name -required addresses  Subnet address Address range Broadcast Address Network /prefix
AtlantaHQ - 58 192.168.15.0 A -.62 .63 192.168.15.0 /26
PerthHQ - 26 192.168.15.64 .65 -.94 .95 192.168.15.64 /27
SydneyHQ - 10 192.168.15.96 .97 - 110 A1 192.168.15.96 /28
CorpusHQ - 10 192.168.15.112 113 - 126 A27 192.168.15.112 /28
WANT1 - 2 192.168.15.128 129 -.130 131 192.168.15.128 /30
WAN2 - 2 192.168.15.132 133-134 135 192.168.15.132 /30
WAN3 -2 192.168.15.136 437 -.138 139 192.168.15.136 /30

The networking problem is solved
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VLSM

Metwork Requirements
Using VLSM is more efficient.

CorpusHQ LAN Address = 192.168.15.112/28 | SydneyHQ LAN Address = 192.168.15.96/28
Actual LAN Hosts = 10 Actual LAN Hosts = 10

# Hosts allowed with /28 subnet = 14 # Hosts allowed with (28 subnet = 14

# Unused hosts addresses= 4 # Unused hosts addresses= 4

WAN3 LAN Network Address = 196.168.15.136/30
CorpusHQ - 10
# Host allowed with /30 subnet = 2 o
# Unused hosts addresses=0 -

F o

AtlantaHQ - 58 SydneyHQ - 10

""\*#-l" M_‘.lll"
- -

A

WAN1T LAN Metwork Address = 182.168.15.128/30

# Hosts allowed with /30 subnet = 2
# Unused hosts addresses= (0

PerthHQ - 26
e -
-

WANZ LAN Network Address = 182.168.15.132/30

# Host allowed with /30 subnet = 2

# Unused hosts addresses= () PerthHQ LAN Address = 192.166.15.64/27

Actual LAN Hosts = 26
# Hosts allowed with (27 subnet = 30
# Unused hosts addresses= 4

AtlantaHQ LAN Address = 192.168.15.0/26
Actual LAN Hosts = 58

# Host allowed with /26 subnet =
# Unused hosts addresses = 4




/

71 Testimi  rjetit - Ping

Ping éshté njé mjet pér testimin e lidhjes IP midis hosteve.

Ping dérgon kérkesa tek njé adresé e specifikuar hosti dhe
pret per pergjigje.

Ping pérdor njé protokoll té Shtresés 3 qé éshté njé pjesé e

suités TCP/IP i quajtur Internet Control Message Protocol
(ICMP).

Ping pérdor njé datagramé ICMP Echo Request.

Nése hosti né adresén e specifikuar e merr kérkesén Echo, ai
pérgjigjet me njé datagramé Echo Reply.

Ping mat kohén vajtje-ardhje té paketés ICMP (brenda njé
kohe kufi) - tregues i performancés sé rrjetit.
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"7.2. Ping the Local Loopback

Ping local loopback (127.0.0.1):

Pér té testuar konfigurimin e brendéshém IP né njé host
lokal.

Pérgjigjja nga 127.0.0.1 tregon gé IP éshté instaluar né
rregull tek hosti.

Megjithaté kjo pérgjigje nuk tregon nése konfigurimet e
paramentrave té Internetit jané né rregull, apo karta e
rrjetit funksionon.

Eshté tregues qé¢ TCP/IP éshté funksional tek hosti.
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7.3 Testimi i LAN=Ping —
Gateway

Ping-u pér tek gateway tregon gé hosti dhe ndérfaqgeési i
router-it gé shérben si gateway jané té dy funksionalé né
rrjetin lokal.

Neé rast mospergjigje:
Problem me ndérfagésin e router-it

Vendosje e adresés sé gabuar té gateway

Ndérfagési i router-it mund té jeté funksional por jané aplikuar masa
sigurie duke e parandaluar procesimin ose pérgjigjen e kérkesave

ping.
Ka raste kur edhe hostet e tjera né rrjet mund té kené té njéjtat

kufizime sigurie
62
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7.4. Testimi i internetwork-ut

Ping-u pér tek njé host né njé rrjet tjetér LAN.

Nése ping del i suksesshém éshté testuar né pjesé e madhe
e internetwork-ut. Kemi verifikuar:

Komunikimin e hostit burim né rrjetin lokal.
Funksionimin e gateway.
Gjitheé router-at gé jané rruges.

Mungesa e pérgjigjes mund té jeté rezultat i kufizimeve pér
siguriné dhe jo mosfunksionim i elementéve té rrjetit.



75 Traceroute — TegtimiT—
rruges

Traceroute (tracert) éshté njé mjet gé na lejon té
observrojmé rrugén midis kétyre hosteve.

Gjurmimi (trace) gjeneron njé listé té hapave (hop) qé
jane arritur pergjate rruges.

Gjurmimi (trace) liston ndérfagésit né ¢do router
pérgjateé rrugés gé jané funksional.

Nése té dhénat déshtojné né ndonjé hap, kemi adresén e
router-it té fundit. Kjo tregon ku éshté problemi.



~7.6. Traceroute — Testimi i rrugés

Fusha RTT - Round Trip Time tregon kohén e udhétimit vajtje-
ardhje pér secilin hap.

e Tregon nése nje stacion pergjigjet ose jo.

o Pér té treguar paketat e humbura pérdoret *.

o Né kété ményré kuptohen router-at problematike.

Fusha TTL - Time to Live pérdoret pér té kufizuar numrin e hapave
gé njé paketé mund té kaloje.

e Kur TTL béhet o, router-i e shkarkon paketén dhe i dérgon burimit njé
mesazh ICMP Time Exceeded.

e Sekuenca e paré e mesazhit e dérguar nga traceroute do té keté fushén TTL
1.Traceroute mé pas né ményré progresive rrit fushén TTL (2, 3, 4...) deri sa
té arrihet destinacioni.

e Né fund pérgjigjja mund té jeté ose :

« ICMP Port Unreachable
- ICMP Echo Repy



~7.7.1CMP — Mbéshtetja e testimit
dhe dérgimit té mesazheve

ICMP éshté protokolli pér dérgimin e mesazheve né
suiten TCP/IP

[ICMP siguron kontrollin dhe dérgimin e mesazheve pér
gabimet dhe pérdoret nga shérbimet ping dhe
traceroute.
Mesazhet ICMP gé mund té dérgohen pérfshijné:
Konfirmimin e hostit
Destinacion ose Shérbim i Paarritshém
Kohé e skaduar
Ridrejtim i route

Bllokim i burimit 66



~7.8. Mesazhet ICMP

Konfirmim Hosti:

ICMP Echo Message - baza e shérbimit Ping pér té pércaktuar
nése njé host éshté né funksionim.

Hosti burim - ICMP Echo Request. Hosti destinacio -ICMP Echo
Reply.

Destinacion ose Shérbim i Paaritshém:

ICMP Destination Unreachable Message pérdoret pér té njoftuar
njé host gé destinacioni ose shérbimi éshté i paarritshém.

Kjo paketé pérmban kodet:

o=rrjet i paaritshém dhe 1=host i paaritshém qé dérgohen
nga routeri (routeri nuk ka njé rrugé ose hosti nuk funksionon)

2=protokoll i paaritshém dhe 3=porté e paaritshme gé
dérgohen nga hosti destinacion (nuk ofrohet shérbimi ose
masa sigurie) 67
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~ 7.9. Mesazhet ICMP

Kohé e Skaduar:

ICMP Time Exceeded Message pérdoret nga router-i
pér té treguar gé njé paketé nuk mund té pasohet sepse
fusha TTL e paketés ka skaduar.

Ridrejtim i Route:

ICMP Redirect Message pérdoret nga router-i pér té
njoftuar hostin né njé rrjet qé njé rrugé mé e miré éshté
disponibél pér njé destinacion té caktuar.

Ky mesazh mund té pérdoret kur hosti burim éshté né té
njéjtin rrjet fizik me té dy gateway.
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" 7.10. Mesazhet ICMP

Bllokim i burimit:

ICMP Source Quench Message pérdoret pér ti treguar
burimit gé té ndalojé pérkohésisht té dérgojé paketa.

Dérgohet nga router-i kur nuk ka mé hapésiré né buffer pér
té marré paketat gé vijnée.

Dérgohet nga hosti destinacion nése datagramat arrijné
shume shpejt pér tu procesuar.

Kur burimi merr njé mesazh ICMP Source Quench, ai e
raporton até tek shtresa Transport dhe mund té pérdoré
mekanizmin e TCP pér kontrollin e rrjedhés pér té
rregulluar transmetimin.



	Komunikim të dhënash dhe rrjetat kompjuterike
	Përmbajtja 
	1.1. Hyrje
	2.1. Adresa IPv4
	2.2. IPv4 Address – pjesa e rrjetit
	2.3. Adresa IPv4 – pjesa e hostit
	2.4. Numrat dhjetorë dhe binar – sistemi pozicional
	2.5. Konvertimi nga binar në dhjetor
	2.6. Konvertimi nga binar në dhjetor
	2.7. Konvertimi nga dhjetor në binar
	3.1. Adresat për qëllime të ndryshme – tipet e adresave
	3.2. Tipet e adresave
	3.3. Prefiksi i rrjetit
	3.4. Prefikse të ndryshme
	3.5. Llogaritja e adresave
	3.6. Tipet e komunikimit
	3.7. Transmetimi unicast
	3.8. Transmetimi broadcast
	3.9. Transmetimi broadcast
	3.10. Transmetimi broadcast
	3.11. Transmetimi multicast
	3.12. Transmetimi multicast
	3.13. Transmetimi multicast
	3.14. Adresat eksperimentale
	3.15. Adresat e rezervuara IP
	3.16. Adresat private IP 
	3.17. Adresa private pa NAT
	3.18. Adresat speciale IPv4
	3.19. Adresat speciale IPv4
	3.19. Adresat speciale IPv4
	3.20. Adresimi IPv4 me klasa �(RFC 1700)
	3.21. Kufizimet e sistemit bazuar tek klasat
	4.1. Planifikimi i adresave IPv4
	4.2. Planifikimi i adresave IPv4
	4.3. Adresimi për përdoruesit e 	fundëm
	4.4. Planifikimi i adresave IPv4
	4.5. Kush i vendos adresat?
	4.6. Roli dhe shërbimet e ISP
	4.7. Nivelet e ISP
	4.8. Nivelet e ISP
	4.9. Nivelet e ISP
	4.10. IPv6
	4.11. IPv6
	4.12. IPv6
	5.1. Subnet Mask
	5.2. Të kuptojmë operacionin AND
	Slide Number 47
	6.1. Bazat e Subnetting
	6.2. Bazat e Subnetting
	6.3. Bazat e Subnetting
	6.4. Bazat e Subnetting
	Slide Number 52
	Slide Number 53
	Slide Number 54
	6.8. “Subnetting a Subnet" – VLSM (Ndarja e një nënrrjeti)
	6.9. “Subnetting a subnet"
	6.10. “Subnetting a subnet"
	6.11. “Subnetting a subnet" – VLSM
	6.12. “Subnetting a subnet" – VLSM
	7.1. Testimi i rrjetit – Ping
	7.2. Ping the Local Loopback
	7.3. Testimi i LAN – Ping Gateway
	7.4. Testimi i internetwork-ut
	7.5. Traceroute – Testimi i rrugës
	7.6. Traceroute – Testimi i rrugës
	7.7. ICMP – Mbështetja e testimit dhe dërgimit të mesazheve
	7.8. Mesazhet ICMP
	7.9. Mesazhet ICMP
	7.10. Mesazhet ICMP

