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— Ymobetovv tuyato peyebog unvopatwy
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— YmoOetouv oyeddv 100% aéioniot petadooy] mévw and To
OInTLO

— 1y aELOTOTO OILTLO PETAYWYYG TAKETWY TV Ao X.25
— 7y frame relay pe yonon LAPF npwtoxoilov
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— Awevbuvorodotnon

— TloAbmheln
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— 'Ekeyyoc pong
— Eyxabidpvor obvoeong not TeQUATIOROS GUVOEDTG
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Atevbuvolodotnon

— Tlpoaodioptopdg yonotg User identification
— 2uwBwg otabpdg not Bdpa (socket otnv oporoyia Tov TCP)
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— H 0bpa avtimpoownedet o cLYUEKQLUEVT] LTYEECLAG KETXPOOAG
—  OVv10mTa 070 ETMUTEDO UETAPOOAS

— Optopog npwtonoirov petagopag (ny TCP, UDP, ...)
— AwedbBuvong otabpoo

— Anodidetat oe nabe diutvony| GuoreLN

— 210 Awdintouo o povadinr dtevbuvon
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Ebpeon otebBuvong

— 'Homn yvwotn dtevBuvon
— Well know dtebBuvon
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— Xpnon Name Server
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[ToAbmAeén

— TloAlol yoNnoteg yEMNOLLOTOLOLY TO 1Ol TEWTOUOANO
UETUPOQAG
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— Ot yonoteg mpoadropilovtatl ano tov oo Bbpag 1 service
access point (SAP)
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Eleyyog pong

Meyoddtepn nabuotepnor hetdd00mG 08 CLYUQLOT] E TOV TOUYUATIUO
YOOVO LETAOOONG
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— Kabvotepnon oty emnovwvia 1wv TANeogopLwy eAEYYOL PONG (ETITAEOY
™¢ xxbuotépnong petadoong 6edopeVLY)

MertaSAnt nabuvotépnon petadoorg
— AvoroMa otnv ¥e10o" Twy timeouts
O gheyyog PO YOYOLLOTOLELTAL:
— ‘O1av 0 ToaAnmng 6ev pmopel va Statnenost To puuo g dedopevmv

— 'Otav 0 anoctoreg dev pmopet va dtatrernoet 1o puipd petadoong
dedopevev

To amotéheopa elvat 1 TAN)Pwor Tov buffer
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[Toltineg ereyyouv pong (1)

—  Aev yonotponotettat Aeyyog pONG
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— Acedopéva vrepyetMilovy oto buffer xnat amoppintoviot

— O anooctoréag dev O AapPaverl emPBefowaoetg (ACK) ot O Eovar-
UETXOLOEL T YXUEVE OEOOUEVWY

® Auto Ha Snptovpynoet meplocdTEQX ELoEQYOUEVX OESOUEVE GTOV TUEUANTITY|

— AToQQELTTOVTOL To ETUTAEOY TTOUETA OECOUEVLY

— Aev eivar emtBounto

— Ot OLVOETELG TOL TEPLTAEKOVTAL AVTLUETOTLLOVTOL WG [iat QO
OedoPEVWY (I0WG ABXO YL HATIOLEG POEC OEOOUEVW®Y)
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[Tolttineg ereyyouv pong (2)

—  XENOULOTOINGY| TEWTOXOALOL KLALOKEVOL TP BLEOL
(sliding window protocol)
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— Aettovpyel anoteheopating Yo alomota SuTua
® Anotuyta oty Andm emtBeBaiwong evepyomnotet Ty Stadinacio ELEYYOL EONG
— Aev AeLTOLEYEL ATOTEAECUATING OE U1 KELOTLOTH SINTLX

® Acv pmopet va Stonptvet EendBbopa v anwAslor TareTwy not ™V Stadinacto
eAEYYOL QONG

—  Xpmon ovompatog Bactopévo oe credits
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‘Eleyyoc pong pe yonon credits

—  MeyaAdTepog eAeyy0G o8 a&lOTLoTA OINTLA
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— Ilepltocotepo amoteleopatinog os un wflOmoTo SINTLA

— Ave€aptnTonoinon Tov eléyyov pong ano Ti¢ entBeloatwoetg

e (ACK) tov moaretwy

— H petadoon entBePatwong Andne propet v auveyiletot ywelg vo
oyetilovtat pe o credits

— Kabe ontdoua (octet) eyet aptBud anorovbiag

— Kdbe manero eyer aptbud anorovding, aptbud emfBeBatwong
nat peyebog moupabdpov oy emnepailon
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XpNon ™G EMUEPAALOAG TOL TOUKETOU

— 'Otav petadideton eva moneto, aptbpnog anorovdiog

npootibetat icog pe tov aptbnd anolovbiag Tov TpwToL Octet
TOL TKETOV
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— H emnBefaiwon (ACK) evog maxetov mepthopBaver AN=1,
W=

— 'Olx tar 6edopeva peyot 1o SN=1-1 eyouvv Anpbet cwota

— Avapovr tou octet 1
— O AToOoTOAENG EYEL TO OMALWUA VO LETAOWOEL ETULTAEOY
Oe00UEVA OGO aLTO OpLletat amd T0 W=

— TN mapaderypo T octet wg to 1+4-1
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Xonon twv credits

- - . [Sa)
Transport Entity A I'ransport Entity B =

g

-3

5

P T 2400 24401... I L 20NN 24001 ... 3

SV =
A may send 1400 actels . 1001 B is prepared to receive 1400 octets,
SNV = 14
T (T 161 240, N’

T [ T
A shrinks its transmit window with each
transmiszion B acknowledges 3 segments (600 octets), but is only
prepared to receive 200 additional octets beyond the
original budget (i.e., B will accept octets 1601
e ] I | 20H01 24001... thl‘lilll[:h 1-6{"'.-']'
I e 2011 L
. . . B . DGl 1e01 21 e 1)
A adjusts its window with each credit
I L 2600 2kl ...
A exhavsts its credif ~—aoolzem e
B acknowledges 5 segments { LK octets) and
e B w01 restores the original amount of credit

A receives new credit
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Amoatol nat Andn

OEOOUEVWV

Ovctets not yet

Data octets so far acknowledged

Data octets already transmitted

acknowledged
4

Window of octets
that may be transmitted

{1?

3
F
9

X

/

—» —»

Initial Sequene Last octet Last octet  Window shrinks from Window expands
Number (ISN) acknowledged transmitted  trailing edge as from leading edge
(AN = 1) segments are sent as credits are received
(@) Send sequence space
Octets not yet

hats % -y : acknowledged
- Data octets so far acknowledged e " Window of octets
- Data octets already received - that may be accepted .

L
A - | X
/ / — " —*

Initial Sequene Last octet Last octet  Window shrinks from Window expands
Number (1SN} acknowledged received  grailing edge as from leading edge

(AN =1}

seEments are received as credits are sent

(b} Receive sequence space
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Edpalwon nal TeQUATIOUOS GLVOECNG

Enttpenet ot 600 dnpa mov entbulody var ETKOLVWYTGOLY VL
YvoEtlovy ™y DEEN TOoLg
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Al TQoUYLATELGY] TWY TUEAIETOWY GOVOEGNG

— Aeopevor Twv TOQWY 0TO ETULNESO UETOPOQAS
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ALy Lo #UTAOTAONG CLVOEDTG

Active Open
send SYN

=
Passive Open 3
CLOSED ES
S
g
4
Close Close
SYN SENT I LISTEN |
Receive SYN
Receive SYN Send SYN
I | ESTAB | l
) " — .
Close Receive FIN
Send FIN Legend:
Event
Action
FIN WAIT CLOSE WAIT

Close
Receive FIN

Send FIN
CLOSED
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Edpalwoy obvoeang

S
System A System B Sysiem A Sysiem B 3
State/( Command) State/{ Command) State/{ Command) State/{ Command)
CLOSED CLOSED CLOSED CLOSED
(Passive ?pe]:} ) (Active Open) {Active Open) (Active Open)
LISTEN k/ﬁ‘lﬁ/‘ SYN SENT SYN SENT SYN SENT
ESTAB _
& PN ESTAB FESTAB
ESTAB

(a) Active/Passive Open {b) Active/Active Open
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Teppatiopog obvoeorg

Mmogetl vo #dvel TeQUATIGIO GUVOEGY] OTOLOONTIOTE ATO T

OLO [EEN

Awvparverto 18

Meta and ouvevvornon
ALpvidLog TEQUATIOUOG
OpoAOG TEQUATIOIOG

— Avapovn ANPng OAwv Twv ELoEQRYOUEVWY SESOUEVKV LEYEL TNV AN
ToL unvopatog FIN
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Teppatiopog: Axpo 1o omolo

AQYMOTIOLEL TOV TEQUATIOUO

O yonotng embopet voo TeQUATIGEL TY)V GLVOEDT)
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O pnNYoVIOUOS OTO ETUTEDO UETHPOQAS OTEAVEL TO TV

FIN %ot {nta 1epattoplo g ohvoeong

H obvdeon tibeton oe nataotoon avapovng FIN WAIT
— Xvveyilet va Aapfavel dedopeva

— ZTOUOTA VO OTEAVEL OECOUEV

Orav o unvopa FIN Angbet evnuepwvet tov yonot xot

teppatilel TNV oLVOEDT)
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Teppatiopog: Axpo 10 omolo dev

AQYMOTIOLEL TOV TEQUATIOUO

— Andn tov pnvopatog FIN
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— Evnpepwvet tov yonon xot Oetel tnv obvoeor os nataoToHon

CLOSE WAIT
— 2vveyilet vor LeTadldel 6eOOpUEVH

— O yonotg emtPBePatwvel TOV TEQUATIOUO TNG OLVOEONG

— O unYaviopog 6TO EMUNEDO PETAPOQAS OTEAVEL TO VLY

FIN

— H obvoeon teppatileto

— ‘Ol T eUnEEUN OEOOUEVE ATOCTEAAOVTAL HUL ATLO TLG 2

TASVOEG
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Mn a€LOTLOTES OIUTLANES VTIYQEGLES

— Il.y.
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— Awdintvo pe yonon IP,
— frame relay pe yonon LAPF
— IEEE 802.3 pe yonon LLC ywolg entBefaiwoetg

— Tloxeta dedopevwy pmropet v yobovy

— Tloxeta dedopevey pmoel va wtaoouvy oe Adbog oetpa
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[TooBAnpoto
Metdd0o0om 611V 6WOTY Ol
2TQUTNYIMES ETOVOL-[LETAOOONG
Avlyveuor SITAWY HETHOOCEWY
‘Eeyyog pong
Edpalworn obvdeong
Teppattopog oLVOEOTG

Avaxapdn ano npoBAnua
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Metadoom 6TV 6WOTY| CELOX

[Toxeta pnopet va ptacouvy oe Aabog oelpa
To moneta aptbpovvton oerpLona
To TCP aptBpot nabe octet anorovbrona

To maneto aptbpovvton pe tov aptbpno tov Tpwtov octet oto
TANETO
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2 TOUTNYIUEG EMAVA-LETAOOONG

— Tloueta unoel va #AToeTEUPOLY GTNY LETAOOO
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— Tloxeta pmoel v amoTtLYoLY Vo PTACOLY GTOV TEOOQLGO

— O anooToAeag eV YVwEILLEL OTL VXL TANETO ATETVYE VX
uetoo0bet

— O nowpoinntng Oo mpemet va emtBeBatwvet TV ENLTUYUEVN

i maneTwy
— Xopnowpomnotettat abpototiny emtBeBatwon

— Ymapyet eva neptbwpto avapovng (ttmeout) peyoet va Angbet 7
emtBefaiwon (ACK) Stopopetina yivetot enova-hetadoom
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H yonon timeout

— Xtabepo timeout
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— Boaotletot 0ty natoevOnom G CLUTEQUPORAS TOL BIUTLOL
— Aev UTOEEL VO TQOCXPUOCTEL OTIG RAAXYES TOL SIUTLOL
— Eadwv elvat TOAD (Linpd 0O1yel o8 ] ATUQULTNTEG ETAVO-LETAOOCELG

— Eadwv etvat ToAD peyaho odmyel #abuotepnor aviyvenong Youuevwy
TAAETWY

— Tlpénet va elvot AMyo peyoaddTtepo amo to round trip time

— Tlpooappoyn tov timeout

— Mmnoget va unv otéivetor emtPBeBaiworn ACK apéowg

— Aev pmoget va Stvywotoet emPBePatwosig ACK avapeon ato agyua
TANETH Nl TUHUETA TX OTOLAL ETAVX-UETAOOOT MOV

— Ot ovvOnueg pmopet vaw aAAGEOLY OO U TR
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AVIYVELOY] OLTAWY LETAOOGEWY

Eva 7 entBeBaiwon ACK evog nanetou yabel, T0Te T0 TAKETO ENOVAL-

Awapdrvetor 26

netodlOeTaL
O nopaAnmng Oo mpemet vor avaryvwEllet Tig enava-peTadO0ELS

Atmheg uetadOoELS TELY TO AEICLO T1)G OLVOEGYG

— O mopainning Oewpet mwe 1 emPBePaiwon ACK yabnne xou enovo-petadidet
™y emPBelatwon ACKs

— O anootoléag dev B mpenet vo pmepdedetat pe moALEG emtBefotwaetg

— O aptBpdg anorovbiag o mpemet eivat aEueTd PEYIAOC WOTE VO NV

eZaVTACLTOL OTNY CUEVLOTY] OLAOHELX CwNG» EVOG TOAUETOL

Atmhég PeTadOOCELG UETA TO MAEICLUO TNG GLVOEGYG
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NAavBoopevn aviyvevoy SLThwy
UETAUOOCEWY

~
Transport Transport C;
Entity A Entity B §
-5
S
3
g
5.
-
‘S?‘r’ = 2("
A times out and .
retransmits SN = 1 SVa=g
A times out and SN = el
retransmits SN = 201 201 AN =8

—

SN=60;\ aN=00L

S!V = 801 AN = %1

),
45:11'_1,
m" % N= 1“"-“
S = 2
] -
I AN = 1201
SV '

=101 AN =1401

SN = AN =1 .
=l ~ Obsolete SN = 1
AN - 2“1 Arrives
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Eleyyog pong
—  Awwvopn Credits

Awapdrvetor 28

— TlpoBinpa av AN=1, W=0 o1o closing window
— Metadoon AN=1, W=j yia enavenuivnon, ahhd avtd yaveTal

— O anootoréag motedel 0Tl To window vt ¥AELeTO, VW O
TUEUANTTYG TLoTeLEL OTL TO Window elvot avoLnTO

—  Xep1on touv window timeout

— Edv nepaoet 1o timeout 101e peTedwoe

— [Ty enovo-petadoomng ToL TEONYOLIEVOD TOAUETOL
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Eyrabidpuon cLvoeong

—  Erwowvwvia xat m1pog Tig 6Vo nateLfdvoelg

Awapdrvetor 29

— To éva axpo otelvel T0 unvopx SYN, 1ol T0 GALO GXEO ATV PAE

t0 pnvopa SYN

— 2i& MePLNTWOoY] ATWAELXG TOL UNYORXTOC SYN LTdEYEL emova-
UETAO0O
® Mnopet va 0dnynoet oe Sty petadoor] unvuudtev SYNs

— Ta emmiéov pnvdpata SYN ayvoovvtor peta v eyrabidpuor
OLVOEDNG

— Xapeva 1 nobuotepnpeva ToaugTor 61LOVEYOLY TEORAUATA
OLVOEONG

— TToxetor amd moMeC GLVOECELS

— Apywonoinon aptfpwy axolovbiog oe oYEoY pe TEONYOLLEVES

ovvdeoelg (yonon SYNI, xot three way Eyrobidenormamdesngonnmsoy

TMHMA EINIXTHMHYE KAI TEXNOAOI'TAY THAEITIKOINQNIQN



ATWAELX TTOKETOD

A B

W’
*_/ﬁ-ﬂ/-/

A initiates a connection

B accepts and acknowledges

A begins transmission

= Connection ¢losed

New connection opened

Obsolete segment SN = 401 is accepled;
valid segment SN = 401 is discarded as duplicate ~ [TANEITIXTHMIO ITEAOITTONNHXOY

TMHMA Bl THMH2 KAL TEXNOAOI'TAY THAEITTIKOINQNIQN
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Anwietar SYN monetou

A

Awparveto 31

Obsolete SYN { arrives

B responds; A sends new SYN

B discards duplicate SYN

B rejects segment as out of sequence
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Three way Eyrabidpvor ovvoeong

Active Open or Active Unspecified Passive Open or I
Open with Data Fully Specified Passive Open 3
Initialize SV; CLOSED Initialize SV Q
Send SYN s
Close Close <§]

Clear SV Clear 8Y

Send SYN, Send SYN,
ACK ACK
Receive ACK ~ *
Y of SYN N

Send FIN Send ACK LN

CLOSE WAIT

Receive Receive FIN Close

ACK of FIN Reccive FIN, ACK Send ACK Send FIN

FIN WAIT2 CLOSING

FIN WAIT

LAST ACK

Receive FIN, ACK Receive
Receive FIN Send ACK ACK of FIN

Send ACK

R Timeout . .
TIME WAIT [~ (5 psp) CLOSED

SV = state vector eccccccccccccscccccccccsscccccccsscs

MSL = maximum segment lifetime
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A B
SYN;

sYN.i»AN:i

(a) Normal operation

sYN.i»-‘"N:i

RS T, 4 N =;

(b) Delayed SYN

{c) Delayed SYN, ACK

Three way Eyrabidpvor ovvoeong

A initiates a connection

B accepts and acknowledges

A acknowledges and begins transmission

Ohsolete SYN arrives

B accepts and acknowledges

A rejects B's connection

A initiates a connection
Old SYN arrives at A; A rejects

B accepis and acknowledges

ITANEITIXTHMIO IMTEAOITONNHXOY
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Teppatiopog obvoeorg

— H ovtomta oe nataotaoy CLOSE WAIT otélvet 1o

Awopdvetor 34

TeleuTalo TaneTo axorlovnuevo ano to unvopo FIN
— To pnvopa FIN pravet motv 10 1eAevtotlo TOUETO GEOOUEVWY

— O nopoinntng AapBavet to unvopo FIN
— Keivel v ohvdeon

— Xavet T0 TEAELTALO TANETO DECOUEVHV
— Xvoyeton aptbpwy arorovbiag pe pnvopato FIN

— O THEUANTTNG AVULEVEL OAX TO TAAETA OEOOUEVWV TOLY TO
oo arorovbiog Tov unvdopatog FIN

—  ATOAELN TTOUETWY KL TTOAXLLWY TTOUKETWY

ITANEITIXTHMIO ITEAOITONNHXOY
— Oa mpénet va emtBeBortewvodrsiviad Py sod FRNOAOIAS THAEMIKOINGNION




OpoAOg TEQUATIOIOG

— Amnooctoln pnvdpatog FIN 1 swo Andn unvopatog AN 1

Awgarveto 35

—  Andn pnvopatog FIN | xar anootody pnvopatog AN |

—  AVapLov] SITAXGLOL YOOVOL ATO TOV AVXILEVOUEVO «YQOVO
CwNo» TOL TAAETOL
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Avaropdn and TpoPANp

—  Meta and enavennivnorn OAEG Ol TANQOPOPIEG UATAOTAGYG Y AVOVTAL

Awapdrvetor 36

— Ot oLVOEDELG EIVAL AVOLUTEG LOVO ALTIO TO EVX AXQO
— O mhevpa 1 onola dev €yet TEORAN U Ao VOULleL OTL elvat GUVOEUEWN
—  H obvoeon shelvet petd anod namoto timeout
— Avapovn yuo pnvopa ACK yroe yoovo timeout*aptBuo enavo-petandooewy
— Metd ™V THQATAVeL XVULOVY] UAELOE TNV GLVOEGY] KoL EVYILEQWOE TOV YONOTY

— Amootol pnvopatog RST 1 wg avtanoxpton yiox xabe 1 nanéto to onoto
Ao Bovetot

— O yonomg Oa mpemnet va anoypaoctioet edv Oo Exvo-cuvoehet

— TTpoBAnpa pe yopevo maneto 7 SIMAES UETAOOTELS TAAETWV
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TCP & UDP

— Transmission Control Protocol

Awgarveto 37

— Ilpoocavatohopevo oe chvdeon

— RFC 793

— User Datagram Protocol (UDP)

— 'Oyt TPOCHVATOMOUEVO O GLVOEDY

— RFC 768
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TCP Ynnpeoteg

— Afomom entovevia avapeca oe SLO GLleQYATLES

Awapdrvetor 38

— Aettovpyel og po TontAlo a€LOTOTWY 1ol 1] AELOTLOTWY
OUTOWY
—  Avvatotnta push dedopevemy
— Metadoon Ohwv Twv dedopevwy peyot to push flag
— O nopoinming Bo AapBavet pe tov t6to pubpo
—  Xpmon urgent data signal

— 2ZNUOTOOO0TEL TNV HETADOCY] ETELYWY OECOUEVHV

— O yonomg anoyaciost twg Ho to yelpLoTel
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TCP Emuepoailoo

Bit: 0 4 10 16 31

Awapdrvetor 39

Source Port Destination Port

z Sequence Number
E
- Acknowledgement Number
~
; vlalr|r|s|F
i Reserved |r|c[s|s|v]1 Window
offset Glk|H|T|N]|N
Checksum Urgent Pointer

Options + Padding
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[Taxpapetpot ot onotot divovtat ato IP

— To TCP divet ndnoteg napaperpouvg oto 1P

Awparvetor 40

— Precedence

— Koavovuo delay / yopunio delay

— Kavovio throughput/vdnio throughput
— Koavovuo reliability/vdnho reliability

— Security
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TCP Mnyoaviopot (1)

—  Eyrabidpvom obvoeorg

Awparveto 41

— Three way eyxabidpuor oLvdeong

— Avapeoa oe 600 Bopeg

— Mia 60pa pnopet va ouvoebel o TOAAXTAODG TEOOELGIOLG
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TCP Mnyaviopot (2)

— Metapopd 6edopevmy

Awparvetor 42

— Noyweg pogg and octets
— Ta octets aptOpodvtan pe modulo 2%
— 'Eleyyog pong pe yonon credit otov aplpd twv octets

— Ta dedopéva anobnuedovial TPOCWEIVE TOGO GTOV ATOGTOAEX OGO
KAl OTOV TUQUANTTY)
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TCP Mnyaviopot (3)

— Teppatiopnog obvoeorg

Awvparveto 43

— OparOg TeQUATIOUOGC
— O ypnomg avaxotvewvel Ty entbupio va TEQUATIOEL TNV GLUVOEDY]

— H ovtomta o710 eninedo petayopdg Oetet to FIN flag oto tehevtaio
TUKETO TO OTIOLO GTEAVEL
— Apvidlog TEQUATIOROG
® H ovtotnta oto eminedo petapopdag dev atelvel ovte Axpavel dedopeva
®To RST moaxeto petadidetat
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YLomolnor enthoywY TOMTIUNG

— Metddoon

— Andn
— Amnodoyn

Awgpavelo 44

— Emnava-petadoon

— EmfefBatwon Andng
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Metadoon

— 2y anovcta push, 1 teppatiopot to TCP petadidet

Awapdrvetor 45

OEOOUEV UE TOV OO TOL ELOPO
— To dedopeva amobnuebovior TEOCWEIVE TELY TNV UETAOOON

— Mmnopet va onptovpynbovy maneto avaroyo pe TV QoM

ELCOOOL OEOOUEV®Y

— Mmnogel voo avoprévet eyt vor ABet Lot GUYXENQLLEWN
TOGOTNTX OEOOUEVWY
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ANy
— X2y anovcto push moupadidet dedopéva e Tov 6o Tov

ovbuo

Awgaveto 46

— Tlopadider dedopeva Otory AofhBovel TAUETH OEOOUEVWY

— Mrnopet va anobnueder tpocwEvd 6edopeve ano
TEQLOOOTEQX TOV EVOG TAKETX
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Amodoym

— To noreta pmoQEel va YTacoLy e OLUPOQETINY] GELRA ATO OTL
ueTod00M Moy

Awvgaveto 47

— In order

— AT0S0Y" LOVO TAAETWY GTNV GWOTY] CELQA
— Anoppwn maxetwy oe Aabog oelpa

— In windows

— A0S0y OMY TV TAXETWY peox aTo receive window
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Enova-petadoon

— To TCP Statnpel [pioe OLEA e T TAAETA T OTOLK EYEL
UeTHOWOEL AAAX OeV eyel Aafetl emtPBefalwon yloe TV owo)

andm toug

Awvparveto 48

— To TCP Ba enova-petadwaoet eav dev AaPet emfBefaiwon oe
EVX OQLOPEVO YOOVIUO OLUCTY LA
— First only
— Batch

— Individual
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EmBeBatwon Angng
— Apeon

Awparveto 49

— Abpototinn
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Eleyyog ouppopnong

— RFC 1122, anowtnoetg yro nopBoug tov Atadintoou

Awopdveto 50

— Awyelpton timeout enovo-eTAOOONG

— Butipnon tov yeovou round trip delay peketwvrag to potiBa g
naBuotepnong

— Optopog tou timeout og %ATL UEYAAVTEQO ATO TYV TAQATAV®
eXTLUON

— ATAOG Ecog 060G

— ExbBetnog (exponential) péoog opog

— Buxtipnon dtandpovong RTT (akyoptbpog Jacobson)
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Xomnon exbetinoL (exponential) peocou

OEOUL

— Aanl
[1] 0
<]
o
]
L) S
g
<
6 F
s —p— =05
—o—— =075
—1+—— Simple average
2 —&— Observation
I N TR T NN NN SR B N |

1 2 3 4 5 6 7 8 9% 10 11 12 13 14 15 16 17 1§ 1% 20

(a) Increasing function

——— o= 0375
——— Simple average

—&—— Observation
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(b) Decreasing function
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Backoff

Extipwviag ot 1 Anén tou timeout ogelletal oe GLYOENON,
7 dxtnenon tov RTO dev etvot nahn o

Awparvetor 52

AvEnom tov RTO ndbe popa mov eva maneto emovo-
UETHOLOETOL

— RTO = gq*RTO
— 2uvnbwg q=2

— Binary exponential backoff
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AlyopBupog Karn

Eoawv éva mareto enava-petadobet, n emtfeBatwon Ho apopa:

— To TPWTO AVTIYQAUPO TOL TAKETOL

® RTT neptoc01eQ0 YEOVO ATO OTL AVAUEVOTAY

— To 8ebtepo avtiypoayo
Aev vrapyet 1pomog va to melg (No way to tell)
Mnv petpag tov yeovo RTT yia nonéta tor onola enava-petadidovtot
YrnoAoytoe to backoff otav yivetow enova-petadoor evog Tangtov

Xonoponoinoe backoff RTO peyot va Aafetg entBeBaiwomn yia Toaxéto 10
OTIOLO OEV EYEL EMAVX-LETAOWOEL
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Arayetpton noapabvpou (window)

— Slow start
— awnd = MIN]credit, cwnd]

— ‘Orav €exva 1 obvdeon cwnd=1

Awpdvetor 54

— Avénoe 1o cwnd oe nabe entPBeBaiworn eyt va avw OpLo

— Avvapino peyebog nopabdpov oe neptdodoug cuppdenong
— Otav vrapéet timeout

— Ocoe 10 slow start threshold 670 piod touv 1peyovtog peyeboug tov
napaHdEOoL
® ssthresh=cwnd/2

— Ocoe cwnd = 1 nou slow start peyot cwnd=ssthresh

® Adénoe 10 cwnd xata 1 oe nabe entBeBaiwon ™y omota AapBdverg

— Tt cwnd >=ssthresh, abvénoe 1o cwnd xata 1 yoe nabe yoovo RTT
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UDP

— User datagram protocol

— RFC 768

Awvparveto 55

— YTnEeola Y] TROCAVATOMGIEVY] GE CUVOEDT

— Tapadoon now eleyyog SLmANG UeTAB00G OEV eyyLATOL

—  Melwpevn nrolumhonoTn IO

— Awpopeg yonoelg (Ty Hetadoor TOALUECWY)
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Xopnoetg UDP

— 2vMoyn dedopevwy (Inward data collection)

Awparveto 56

— Awonopa dedopevey (Outward data dissemination)
— Almon — anodxpton
—  Eyappoyeg moaypotinod yoovou
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Enweparioa UDP

Awvgaveto 57

Bit: 0 16 31

Source Port Destination Port

8 octets

Length Checksum
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