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Komunikim i besueshém dhe i ploté.
Njé pajisje e vetme - shumeé shérbime dhe aplikacione.
Do té ekzaminojmé rolin e shtresés Transport - pérgjegjése pér
transferimin nga skaji-né-skaj té té dhénave té aplikacioneve.
e Shumé aplikacione té komunikojné né rrjet né té njéjtén kohé nga e njéjta
pajisje .
e Té dhénat merren me saktési , né rradhén e duhur, nga aplikacioni i
duhur.

e Mekanizma té menaxhimit té gabimeve




1. Qéllimi i Shtresés fransport

Shtresa Transport pérgatit té

dhénat e aplikacionit pér tu

transportuar pérgjaté rrjetit dhe i
pérpunon té dhénat e rrjetit pér tu

pérdorur nga aplikacioni.

The OSI Transport Layer

Application

APPLICATION

Presentation

Session

!
ransport

Transport

Network

NETWORK DATA

Data Link

Physical
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2.2. Qéllimi i Shtresés Transport

Pérgjegjésité e saj kryesore pér té péermbushur kété jané:

Gjurmimi i secilit komunikim midis aplikacioneve -> pér té mbajtur
shumé linja komunikimi

Segmentimi i té dhénave dhe menaxhimi i secilés pjesé ->
pérzierja e komunikimeve té ndryshme

Riasemblimi i segmenteve né rrjedhé té dhénash té aplikacionit

Identifikimi i aplikacioneve té ndryshme -> numrat e portave

Enabling Applications on Devices to Communicate
}-
! }
]
TCP/IF Model TCP/IF Model
- >
Application y Application
The Transport layer moves '—*
Lo V_]( data between applications > oo v ]

on devices in the network.

A

=
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2.3. Qéllimi i Shtresés Transort

Aplikacionet e ndryshme kané kérkesa té ndryshme pér té
dhénat - ka shumé protokolle té shtresés Transport:

Té merren té gjithé té dhénat
Mund té tolerohen humbjet

Té arrijné né njé sekuencé specifike

Protokollet ofrojné funksione bazike ose funksione shtesé

Segmentation

MULTIPLE WEE PAGES
INETANT| [
MESSAGING St

= LR

- p—

E-kAAIL
To: you@example.com ’ IPF TELEPHO MY
i i WO

From: me@example.com
Subject: E-mail - @

STREAMIMNG WIDED

The Transport layer divides the dafa into segments that are easier to manage and tramsport.



2.4. Kontrolli i bashkebisedimit

Disa protokolle té shtresés transport sigurojné:
Komunikim conncetion-oriented: Krijimi i sesioneve té komunikimit

Shpérndarje e besueshme: Garantimi gé té gjitha té dhénat e dérguara
arrijné né destinacion.

Rindértimi i té dhénave sipas radhés: Numértimi dhe renditja (sequencing)
e segmenteve ofron zgjidhje té problemit

Kontrolli i rrjedhés: Né varési té kufizimeve né burime ritmi i dérgimit té té
dhénave mund té ulet.



2.5, Realizimi
Besuesheém

Né shtresén transport tre proceset bazé té besueshmeérisé
jane:

Gjurmimi i té dhénave té transmetuara

Marrja e njoftimit pér té dhénat e transmetuara

Ritransmetimi i té dhénave pér té cilat nuk merret njoftim
Hosti marrés duhet té gjurmojé té dhénat sic i merr dhe té

njoftojé marrjen e tyre. Dérguesi do té ritransmetojé
n.g.s. nuk merr njoftim.

Kéto procese besueshmeérie krijojé ngarkesé shtesé né
burimet e rrjetit



~2.6. Realizimi
Besueshéem

Pér shkak te késaj mbingarkese, éshté e réndésishme té
pércaktohet nevoja pér transmetim té besueshém.

Disa aplikacione e kané té nevojshme (p.sh. web), ndérsa
disa té tjera jo (p.sh. zéri)

Ka protokolle gé specifikojné metoda pér transmetim té
besueshém, gé garanton dérgimin ose qé bén dérgimin
me té mire.

Dérgimi mé i miré referohet si jo i besueshém, sepse nuk
merret njoftim nése té dhénat jané marré nga destinacioni



2.7. Realizi

mi i Dérgimit té

Besuesheém

+ |P Telephony
« Streaming Video

Vecorité e kérkuara té

protokollit:

* [shpejté

* Mbingarkesé e vogél

* Nuk kérkohet marrja
e njoftimit

e Nukiridérgon té
dhénat e humbura

* [ pércjell té dhénat
si¢ vijné

Protokollet e Shtresés Transport

it
TCP/IP Model :
OSL Model + SMTP/POP (Email)
s . HTTP
Application
Application
Presentation
Vecorité e kérkuara té
Session protokollit:

F « [ Besueshém

{ Transport 1>  Transport » Kérkohet marrja e
njoftimit
TE—— « Ridérgimii té dhénave
Internet ..
té humbura
Data Link * I pércjell té dhénat

sipas radhés sé dérguar

Physical Network Access

Zhvilluesit e aplikacioneve zgjedhin protokollin e duhur té Shtresés Transport

bazuar né natyrén e aplikacionit




2.8. TCP dhe UDP

Té dy protokollet menaxhojné komunikimin e aplikacioneve
TCP: Transmission Control Protocol

UDP: User Datagram Protocol

11



2.8. TCP dhe UDP

Header-at e TCP dhe UDP

FUSHAT e SEGMENTIT & HEADER-it te TCP

Bit 15 Bit 16

Source Port {(16) Destination Port {16)
Sequence Number (32)

Acknowledgement Number (32)

Header Length (4) Reserved (6) Code Bits (6) Window (16) 320
Checksum (16) Urgent (16) vies
Options (0 or 32 if any)

APPLICATION LAYER DATA SEGMENT (Size varies)

FUSHAT e DATAGRAMES & HEADER-it té UDP

Bit (0) Bit (15) Bit (16) Bit (31)
Source Port {(16) Destination Port (16) T
Length (16) Checksum {16) 8 Bytes

APPLICATION LAYER DATA SEGMENT (Size varies) ¢
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2.9. Transmission Control
Protocol (TCP)

TCP éshté protokoll connection-oriented, i cili pérdor shtesén
e ngarkesés pér té shtuar funksionalitetet

Funksionalitetet shtesé té specifikuara nga TCP jané: ruajtja e
radhés sé dérgesés, dérgim i besueshém dhe kontrolli i
rrjedhés
Aplikacione qgé pérdorin TCP-né jané:

Web browsers

E-mail

Transferimi i file-ve

13



"~2.10. User Data gram Protocol
(UDP)

UDP éshté i thjeshté, protokoll gé nuk bazohet né vendosjen e
lidhjes (connectionless), siguron njé dérgesé me ngarkesé
shtesé té vogeél.

Pjesét e komunikimit né UDP quhen datagrama. Kéto datagrama
dérgohen si “rasti mé i miré” (best effort) nga ky protokoll i
shtresés Transport.

Aplikacionet gé pérdorin UDP pérfshijné:
Domain Name System (DNS)

Video Streaming

Voice over IP (VoIP)

14



| Komunikimit

Pér té béré dallimin e segmenteve dhe datagram-eve pér
secilin aplikacion, si TCP ashtu edhe UDP kané né header
fusha unike té cilat identifikojné aplikacionet. Kéto
identifikues unik jané numrat e portave.

Proceset server kané té caktuar numra portash statike,
klientét zgjedhin né ményré dinamike njé numeér porte ku
do té zhvillojné komunikimin.

Kombinimi i numrit té portés sé shtresés sé transportit
me adresés IP té caktuar pér hostin nga shtresa Network
identifikojné né ményré unike njé proces specifik gé
ekzekutohet né host . Ky kombinim quhet socket.

15



2.12. Adresimi i Portave

* Internet Assigned Numbers Authority (IANA-

Autoriteti i Caktimit té Numrave té Internetit) pércakton
numrat e portave

Port Mumbers

0to 1023 Well Known (Contact) Ports

1024 o0 49151 Registered Ports

48152 to 65535 Private and/or Dynamic Ports

Registered TCP/UDP Commaon Ports: Well Known TCR/UDP Common Ports:
1433 M5 S0L 53 DHMNS
2048 WaAP (MMS) 161 SHMP

531 AQL Instant Messenger, IRC

TCR/UDP Common
Poris 16



| Portave

Portat e Mirénjohura (numrat 0-1023): jané té rezervuara
pér shérbime dhe aplikacione té pérgjithshme
(aplikacionet server). Zakonisht kérkohen té drejta
administratori pér pérdorimin e tyre.

Porta té Rregjistruara (numrat 1024-49151): Kéto porta jané
pér aplikacione té vecanta gé pérdoruesi vendos té
instalojé. Kur nuk pérdoren si burime pér server, kéto porta
mund té pérdoren nga hosti né rolin e klientit pér tu
pérzgjedhur né ményré dinamike si porta burim

Portat Dinamike ose Private (numrat 49152-65535):
Gjithashtu njihen si Portat Afatshkurtér. Zakonisht i
caktohen né ményré dinamike njé aplikacioni klient
kur incializion njé lidhje.

17



~—2.14. Netstat

Lidhjet e pashpjegueshme TCP mund té pérbéjé njé kércénim té madh
te sigurise.

Lidhjet e panevojéshme TCP mund té konsumojné burime té vlefshme
té sistemit dhe né kété ményreé té ngadalésojné performancén e hostit.

Netstat éshté njé shérbim i rrjetit gé mund té pérdoret pér té
verifikuar cilat lidhje aktive TCP jané hapur dhe po ekzekutohen
né njé host né rrjet.

Netstat liston protokollet né pérdorim, adresat lokale dhe numrat e
portave, adresat e jashtéme dhe numrat e portave, dhe gjendjen e
hdh]es Metstat Qutput

Cohvenetatat

Active Connecticns

Eroto Local Address Forelgn Address State

TCE kenpco-3126 192 .168.0.2 :nethios—ssn ESTABLISHED
TCE kenpo: 3158 207.138.126.152:http ESTARLISHED
TCE kenpo: 3155 207.138.126. 169 :http ESTARBLISHED
TCE kenpo:31&0 207.138.126. 169 :http ESTABLISHED
TCE kenpc: 3161 sc.maEn. com:http ESTABLISHED
TCE kenpo: 3166 www.clsco. com:http ESTABLISHED

.

S 1-.::'
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2.14. Segmentimi dhe Riasemblimi

Funksionet e Shtresés Transport

TE DHENAT E SHTRESES SE
APLIKACIONIT
Shtresa e Transportit Piece 1 Piece 2 Piece 3
ndan té dhénat né
esé dh ht
TC P d h e U D P fl]eis(fer pe.é: sronme UDP Datagram Or TCP Segment
- AT shpérndarjen e tyre
traJtOJ n e né rrjet Header Piece 1 Header Piecs 1
Segmentimin né Header Piece 2 Header Piece 2
m e nyra te Header Piece 3 Header Piece 3
ndryshme A A

Header UDP siguron:
* Portat pér burimin dhe
destinacionin

Header TCP siguron:

* Portat pér burimin dhe destinacionin

* Renditjen pér radhén e shpérndarjes

* Njoftimin pér segmentet e marra

* Kontrollin e rrjedhés dhe menaxhimin
e pérplasjeve

19



-3.1. Protokolli TCP—
komunikimi i besueshém

TCP éshté lidhje connection-oriented, p.sh. kur dy hoste komunikojné
duke pérdorur TCP, lidhja midis tyre duhet té vendoset pérpara se té
shkémbehen té dhéna.

Pasi krijohet sesioni, destinacioni i dérgon njoftim burimit pér
segmentet € merr.

Nése burimi nuk merr njé njoftim brenda njé kohe té paracaktuar, ai i
ridérgon té dhénat tek destinacioni.

Besueshmeéria arrihet duke shtuar fusha né segmentin TCP, secila nga
kéto me njé funksion specifik.

Fushat e Header-it t& Segmentit TCP
Bit O 15 31

Source Port Numbear Dastination Port Number

Sequence Numbear

Acknowledgemeant Mumber

Header Length Reserved Flags Window Size

TCP Checksum Urgent Pointer

20

Fushat e header-it TCP sigurcjné& njé& komunikim t& besueshé&m t& dhé&nash dhe
connection-oriented (t& orjentuar nga lidhja)



3.2. Proceset server TCP

* Eshté e zakonshme pér njé server té ofrojé mé shumé se njé shérbim, té
tillé si web server dhe FTP server né té njéjtén kohé.

» Secili proges aplikacion gé ekzekutohet né server éshté i konfiguruar té
pérdoré njé porté, ose by default ose manualisht nga administratori i
sistemit.

* Njé server nuk mund té keté dy shérbime té caktuara tek i njéjti numér
porte brenda té njéjtave shérbime té shtresés Transport.

Clients Sending TCP Requests
Server

Client 1 HTTP: Port 80 Client 2
SMTP: Port 25

Client reguests o TCP server

5
HTTF Reguest: SMTP Request:

Source Port: 49152 Source Port: 51152
Destination Port: 80 = Use well known port 2 Destination Port: 25

numbers as the
destination port.

21



~3.3.Vendosja
lidhjes

TCP éshté lidhje connection-oriented, p.sh. kur dy hoste komunikojné
duke pérdorur TCP, lidhja midis tyre duhet té vendoset pérpara se té
shkémbehen té dhéna.

Pasi komunikimi pérfundon, sesionet mbyllen dhe lidhja pérfundon.

Pér té vendosur lidhjen, hosti kryen njé takim me tre hapa (three-way
handshake). Bitet e kontrollit né header-in TCP tregojné progresin dhe
statusin e lidhjes.

Lidhja me 3-Hapa:
Pércaktimi nése pajisa destinacion éshté prezente né rrjet

Verifikimi nése pajisja destinacion ka njé shérbim aktiv dhe pranon kérkesa
né numrin e portés destinacion gé klienti iniciues planifikon té pérdoré pér
sesionin

Informimi i pajisjes destinacion gé klienti burim planifikon té krijojé njé lidhje

ne ate numer porte
22



Krijimi i lehjes "CP me 3 hapa

» Klienti iniciues dérgon njé segment qé pérmban njé vleré sekuenciale
iniciuese (SYN), e cila shérben si kérkesé tek serveri pér té filluar njé sesion
komunikimi.

Krijimi dhe Pérfundimi i Lidhjes TCP
A B

2 B

® Send SYN
(SEQ=100 CTL=SYN) \\)- SYN received

CTL = Cilét bite kontrolli né header-in TCP kané
~ vlerén1

Aidérgon B kérkesén SYN

23



5. Krijimi i Lidhjes TCP me 3 hapa

* Serveri pérgjigjet me njé segment gé pérmban njé njoftim (ACK) me
vleré té barabarté me sekuencén e marré plus 1, plus vlerén e vet té
sinkronizimit (SYN).

Krijimi dhe Pérfundimi i Lidhjes TCP
A B

® Send SYN
(SEQ=100 CTL=SYN) \\)- SYN received
SYN received 4__// Send SYN,ACK @

(SEQ=300 ACK=101 CTL=5YN,ACK)

CTL = Cilét bite kontrolli né header-in TCP kané

B ‘2113553111 pérgjigjen ACK dhe kérkesén SYN
tek A

24
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“Krijimi i Lidhjes TCP me 3 hapa

* Klienti iniciues pérgjigjet me njé njoftim (ACK) me vleré té barabarté me

vlerén e sekuencés gé merr plus njeé.

Krijimi dhe Pérfundimi i Lidhjes TCP

A

@ Send SYN

(SEQ=100 CTL=SYN)

SYN received

@ Established

(SEQ=101 ACK=301 CTL=ACK)

[ —
I

[

B

-]

SYN received

Send SYN,ACK @

(SEQ=300 ACK=101 CTL=SYN,ACK)

Cilét bite kontrolli né header-in TCP kané

CTL=

vlerén 1

A dérgon pérgjigjen ACK tek B

25



. Krijimi i Lidhjes
Eksplorimi me Wireshark

TCP 3-way Handshake (SYN)

13 6.201109 192.168.254.254 5 ¢ W s T | DNS Standard query r .
14 6.202100 10.1.1.1 162,168, 254,254 TCP 1069 = http [SYh

15 6.202513 192.168.254.254 10, L. L1 TCP http = 1062 [sve

16 §.202542 10.1.1.1 192.168.254.254 TCP 1069 > http [ACK

T7F & 2OTEET T T T 1 MTG2 TR 254 THRA HTTO eET o ENTTE A M

| Frame 14 (62 bytes on wire, 62 bytes captured)
[# Ethe&rnet II, Src: QuantaCo_bd:0c:7¢ (00:c0:9f:bd:0c:7c), Dst: Cisco_cf:66:4(
|# Internet Protocol, Src: 10.21.1.1 (10.1.1.1), Dst: 182.168.254.254 (192.168.:
[= Transmission Control Protocal, Src Port: 1069 (1069), Dst Paort: http (BO), *

Source port: 1060 (1069

pestination port: hrttp (BO)

sequence number: 0 frelative sequence number)

Header length: 28 bytes

= Flags: 0x02 (SYMN)
o HERE .». = Congestion wWindow Reduced (CwR): MWOT set

| +0.: 2:2. = ECMN—-Echo: NOT set | -

Protocol Analyzer shows initial client request for session in frame 14

TCP segment in this frame shows:

» 5% M flag set to validate an initial Sequence number

= Randomized sequence number valid (relative value is O

= Random source port 1069

= Well known destination port is 80 (HTTP port) indicates web server (httpd)

26
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. Krijimi i Lidhjes TCP
Eksplorimi me Wireshark

TCP 3-way Handshake (SYN, ACK)

[ L3 0, 20lluY A9l 1o, 254,258 LU LTI LS sSTangaro guery
| 14 6.2020200 10.1.1.1 192.168.254.254 TCP 1069 > http [5

| 15 6.202513 192.168.254.25%4 i I8 1 P B 57 RN : TCR http > 1069 [

| T6 6.202543° 10.1.1.F A192.168.254.25%4 TCP 1069 > hrtp [Ad

! 17 6.202651 10.21.1.1 192.168.254.254 HTTE GET / HTTP/1.1

Em.e 15 (G52 Dytes on re, B85 captured)

& EThernet II, Src: Cisco_cf:66:40 (00:0c:85:cf:66:40), Dst: Quantaco_bd:0c:
[ Interner Protocol, Src: 192.168.254.254 (192.168.254.254), Dst: 10.1.1.1
= Transmission Control Protocol, Sr< Port: http (80), DSt Port: 1069 (1069),
' Source port: htrtp (BO)

pestinatfon port: 1068 (10690

sequence number: 0O (relative sequence rnumber)

Acknow]edgement number: 1 (relative ack number)

Header length: 28 bytes
= Flags: 0x12 (5vM, ACZK) |

A protocol analyzer shows server response in frame 15

« ACK flag set to indicate a valid Acknowledgement number
= gcknowledgement number response 1o initial sequence number as relative value of 1
« S¥M flag set to indicate the Initial sequence number for the server to client session

« Destination port number of 1062 to comesponding to the clients source port
« Source port number of 80 (HTTP) indicating the web server service (httpd)

27



3. Krijimi i Lidhjes TCP
Eksplorimi me Wireshark

TCP 3-way Handshake { ACK)
13°6.201109 192.16B8.234.2%4 10.1.1.1 DNS standard query re .
14 6.202100 10.1.1.1 192.168.254.254 TCP 1069 > http [SYM]
15 6.202513 192.168.254.2% 10.1.1.1 TCP http > 1069 [S¥N,

17 6.202651 10.1.1.1 197.168. 254,254 TTF  GET / HTTP/L.1

= Frame 16 (54 hytes on wire, 54 bytes captured)
® EThernet II, sr<: qQuantaco_bd:0c:7c (00:c0:9F:bd:0c:7c), Dst: Cisco_cf:66:40
@ Internet Protocol, Src: 10.1.1.1 §10.1.1.1), Dst: 192.168.254.254 (192.168.25
= Transmission control Protocol, Src Port: 1069 (1069), Dst Port: http (B0), Sea
Sourca part: 1069 (106%9)
pestination port: http (80)

Seguence number: 1 (relative sequence number)

Acknowledgement number: 1 (relative ack number)

Header length: 20 bytes
=1 Flags: 0x10 (ACK) b
]l ¥

Protocol Analyzer shows client response to session in frame 16

The TCP segment in this frame shows:

+ ACK flag set to indicate a valid Acknowledgement number

« Acknowledgement number response to initial sequence number as relative value of 1
+ Source port number of 1069 to comesponding

« Destination port number of 80 (HTTP) indicating the web server service (httpd)

28
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~3.9. Pérfundimi i Lidhjes TCP me
4 hapa

Krijimi dhe Pérfundimi i Lidhjes TCP
A B

@ Send FIN
[ ———| FIN received

K-—"" Send ACK @
ACK received
Send FIN @
FIN received <

@ Send ACK _\
ACK received




-3.10. Mbyllja e sesionit -

e

/

CP

Eksplorimi me Wireshark

TCP Session Termination (FIN)

19 6.203857 102.168.254.254 10.1.1.1 HTTP HTTP/A.1 200 QK

2060203870 182.16B.254.9M o B P B T TCP http > 1069 [FIN.
21 B, 203899 10.1.1.1 192.168. 254, 254 TCR 1069 > hWttp [ACK]
f2. G dMIzs 101101 192.168. 25,254 TP 1069 » hTtTp [FIN,
23 5. 2049416 192.16H.254.3254 FO A TCP htetp > 1069 K]
IA A TELGTERE TR 90 407 1&0 IEA IEA LT cr el sl doEasw n

€1« |

TTRETEr

T T e W s

L]

Frame 20 L60 Dytes on wire, 60 Dytes capturec)
EThernet II, src: Cisco_cf:66:40 (00:0c:B5:cT:66:40), DST: Quantaco_bd:0c:7c
Internet Protocel, Src: 192.168.254.254 (192.168.254,254), Dst: 10.1.1.1 €10.;
Transmissfon Comtrol Protocol, Src Port: http (803, Dst Port: 1069 (1069), Se
Source port: http (BO)
pestination port: 1069 (1069)
Sequence number: 440 (relative sequence number)
Acknow]edgement rumber: 414 [relative ack rumbar)
Header length: 20 bytes

L B o —— =l
]

A protocol analyzer shows details of rame 20, TCP
FIMN request.

The destingtion and source ports
The header field contents and wvalues

30



-3.11. Mbyllja e sesionit TCP

e

Eksplorimi me Wireshark

1%
20
21
24
23

A

6, 203857
6,203876
6. 203899
6, 204135
6.204416

O RGRIAAT

TCP Session Termination (ACK)

192.168.254.254 5 3 [ s B
152,168,254, 254 10.1.1.1

T e S e 162,168, 254. 254
O 192,168, 254. 254
162.168.254.254  10.1.1.1

AMA 1 1 1 A0 1T&a@ JE4A TEREA

HTTP
TCP
TCP
TCP
TCP

Pkl

HTTR/L.1 200 oK (. |
http = 1069 [FIMN,
1069 > http [ACK]
1069 > http [FIMN,
http > 1069 [ACK]

st armclzrd foaee A

|

T

Frame 21 (54 hytes on wire, 54 bytes captured)
| Ethernet II, Src: QuantaCo_bd:0c:?c (O0:cO:9F:ibd:dc:¥c), Dst: Cisco_cf:66:40
Internet Protocol, Src: 10.1.1.1 ¢€10.1.1.1), Dst: 192.168.254.254 (192.168.25
Transmission Control Protocol, Src Port: 1069 (106%9), Dst Port: http (80), Se

Source port: 1069 (1069)
pestination port: http (80)

Sequence number: 414
acknowledgement number: £41
length: 20 bytes

T S o ———

Header

4

A protocol analyzer shows details of frame 21, TCP

ACK responses.

(relative seguence number)
frelative ack pumber)

The destination and source ports

The header field conmtents and walues

ACK

31



4.1. Riasemblimi i segmenteve

Gjaté krijimit té lidhjes vendoset njé numér fillestar
sekuencial (ISN)

Kjo ISN pérfagéson vlerén fillestare té byteve gé do té
transmetohen né kété sesion pér tek aplikacioni priteés.
Gjaté transmetimit té té dhénave né sesion, ISN rritet me
numrin e byteve té transmetuara.

Ky gjurmin i byte-ve i mundéson ¢do segmenti té
identifikohet dhe njoftohet né ményreé unike.
Segementet e munguara mund té identifikohen.
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Segmente té
ndryshme mund
té ndjekin rrugé

té ndryshme ﬁ . \

Py
g

TE Dhénat

Té Dhénat
ndahen né
segemente

Segment 1

Segment 2
Segment 3
Segment 4
Segment 5

Segment 6

_x

— >

Duke
ndjekur
Irrugeé té
ndryshme
segmentet
arrijné né
destinacion
jo sipas
rradhés sé
dérgimit

Segment 1
Segment 2

Segment 6
Segment 3

Segment 5

Segment 4

TCP i ri-
rendit
segmentet |
sipas
radhés sé
dérgimit

4.2. Riasemblimi i segmenteve

Segmentet TCP ri-renditen tek destinacioni

Segment 1

Segment 2
Segment 3
Segment 4
Segment 5

Segment 6
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4 3. KonfirmimiiT marries sée
segmenteve

Acknowledgement of TCP Segments

Source Port = Destination Port | Sequence Number Acknowledgement
Numbers

Start with byte #1, | received 10 bytes
| am sending 10 starting with byte #1.
: bytes. - | expect byte #11 next.
Network

Source Dest. Seq. Ack. 10 bytes

1028 23 1 - > Source Dest. Seq. Ack.
Source Dest. Seq. Ack. € 23 1028

1028 23 1 - —_—

more bytes starting with byte #11
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4.4. Trajtimi i humbjeve

Menaxhimi i humbjes me ané té mekanizmave té
ritransmetimit.

Numri i sekuencés tregon numrin relativ té byte-ve gé
jané transmetuar né kété sesion.

TCP pérdor numrin e njoftimit né segmentet e dérguara
mbrapsht tek burimi pér té shénuar byte-t e rradhés .

Ky quhet njoftim i pritshmeérive.

Hosti dérgues njofton vetém segmentet qé kané njé
sekuencé té vazhduar.

Njoftim selektiv — destinacioni njofton edhe bytet gé nuk
jané né vazhdimeési
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Madhésia e té dhénave gé njé burim mund té
transmetojé pérpara se té marré njé njoftim quhet
madhésia a dritares (Window size)

Madheésia fillestare e dritares pércaktohet gjaté hapjes
sé sesionit népérmjet takimit me tre rruge.

Madhésia e dritares éshté njé fushé né header-in TCP gé
mundéson menaxhimin e humbjes sé té dhénave dhe
kontrollin e rrjedhés

Kur TCP né hostin burim nuk ka marré njé njoftim pas
kohés sé lejuar, ai do té shikojé numrin e njoftimit té
fundit gé ka marré dhe do té ri-transmetojé té dhénat
duke filluar gé aty



Sender
Sequence number 1
Sequence number 1501
Receive Acknowledge

Sequence number 3001

Sequence number 4501

Receive Acknowledge

The window size determines the number of bytes sent before an acknowledgment is expected.

Window size = 3000

1500 bylss

4.6. ACK me Dritare

TCP Segment Acknowledgement and Window Size

r
1500 bytes -
-
1500 bytes >
1500 bytes -
-

Receiver

Rec&ive 1 - 1500
Rec&ive 1501 - 3000

Acknowledgement number 3001

Receive 3001 - 4500

Receive 4501 - G000

Acknowledgement number 6001

The acknowledgement number is the number of the next expected byte.
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4.7. Kontrolli i rrjedhés

Kur ka pérplasje né rrjet ose burimet e hostit marrés jané
té zéna, vonesa né dérgimin e njoftimit mund te rritet

Me rritjen e vonesés, ulet shkalla e efektivitetit té
transmetimit te sesionit

Njé ményré tjetér pér té kontrolluar rrjedhén éshté
pérdorimi i madhésisé dinamike té dritares

Hosti marrés i TCP i dérgon vlerén e madheésiseé sé
dritares hostit dérgues té TCP pér ti treguar numrin e
byte gé ai mund té presé si pjesé e kétij sesioni



°s / 7 o0

1.8. Reduktimi i madhésiseé sé
~ dritares

TCP Congestion and Flow Control

Sender Window size = 3000 Receiver
1500 bytes
Sequence number 1 th > Receive 1501 - 3000
1500 bytes
Sequence number 1501 yt > Receive 1501 - 3000
Receive Acknowledge <€ Acknowledgement number 3001
1500 bytes Segment 3 is lost because of
Sequence number 3001 sx< congestion at the receiver.
1500 byte
Sequence number 4501 > Receive 4501 - 6000
Receive Acknowledge - Acknowledgement number 3001

Window size = 1500

N.qg.s. segmentet humbasin pér shkak té pérplasjeve, Marrési do té njoftojé
pér marrjen e segmentit té fundit sekuencial dhe do té pérgjigjet me njé
madheési dritare té reduktuar



~—5.1. User Datagr
(UDP)

UDP éshté njé protokoll i thjeshté, connectionless gé siguron
mbingarkesé té vogél né transmetimin e té dhénave. Thuhet qé UDP
éshté transaction-based, d.m.th. dérgon direkt té dhénat

Pjesét e komunikimit né UDP quhen datagrama dhe dérgohen nga UDP
bazuar né pérpjekjen mé té miré (best-effort)

Aplikacione gé pérdorin UDP jané:
Domain Name System (DNS)
Video Streaming
Voice over IP (VoIP)
Simple Network Management Protocol (SNMP)
Dynamic Host Configuration Protocol (DHCP)

Routing Information Protocol (RIP)

Trivial File Transfer Protocol (TFTP)
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UDP: Connectionless dhe jo e

besueshme
Segmente té

ndryshme mund ~

té ndjekin rrugé v
té ndryshme ﬁ

( Datagram 1

Datagram 1 Datagramet e
3 marra jo sipas
rradhés nuk ri-
Datagram 2 Duke ndjekur Datagram 2 renditen
TE Dhénat rruge té
Datagram 3 ndryshme Datagram 6
Té Dhénat datagramet Datagramet e
ndahen né arrijné né humbura gjaté
segemente Datagramis destinacion jo DD 2 transmetimit nuk
sipas rradhés ridérgohen
Datagram 5 sé dérgimit Datagram 4
Datagram 6
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PF o3 Progese
UDP

Si né rastin e TCP, komunikimi client/server fillohet
nga aplikacioni klient gé kérkon té dhéna nga njé proces
server

Procesi klient i UDP zgjedh né ményré rastésore njé
numeér porte nga segmenti i portave dinamike dhe e
pérdor até si porté burim pér komunikimin

Porta destinacion zakonisht do té jeté njé porté e
rregjistruar ose e mirénjohur e cila i éshté caktuar
procesit server
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5.4

Proceset Client né UDP

* Pér shkak se UDP nuk ka sesion pér té krijuar, sapo
té dhénat té jené gati pér tu dérguar dhe portat jané
identifikua, UDP mund ta pércjellé datagram-én né
shtresén e Network pér tu adresuar dhe dérguar né

rrjet.

Clients Sending UDP Reguests

Server

Client 1 /;ME: — 53\ Client 2
Q RADIUS: Port 1812 g
- 4

Client 1 DNS Request: Client 2 RADIUS User
Authentication Reguest:
Source Port 49152

Destination Port 53 Source Port 51152
Destination Port 1812
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