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Emidoon mpwrok6AAou Selective Repeat

1. lNpwrokoAAo Selective Repeat

Ye avtn ™V epyacmplokn doknorn o peletnBei m emidoomn Tov TpwTokOAAOL Selective Repeat
(Tp®TOKOAAO EMAEKTIKNG EMAVAANYNG pe avapeTadoon). H Aeitovpyia tov mpmtokdiiov Selective Repeat
meprypdpetar  ovolvTikd oto  Pipiio  «Aiktva  Ymoroywotdvy (A. Tanenbaum), evotnto 3.4.3,
OTOoTACHATO amd TNV omoio mopadétoviar otnv akdAovdn vroevotnta. To TPOTOKOALO aVTO pmopel va
ypnopomoindel, ektdc amd to oTpdpa (EHENC dEFOUEVOV, KOl GTO OTPMOUO LETOPOPES, MOTE VO TOPEYETOL
VANPECia PE EYYUNUEVT TaPEd0oT) OEOOUEVOV TAV® 0md ovaEIOTIETO HIKTLO.

1.1 Ocwpytiké Yrofalpo

To npwtokorlro Go Back N mov €idape 6tV Tponyodrevn epyacTnploK AoKNoT d0VAEDEL KAAG OTav Ta
oc@arpato etvor omdvia. Otav dpmg N ypouun eivot Kakn, oratadd ToAd 0pog (dVNG € OVOUETOOOCELS
mAociov. Mo eVOALOKTIKY] GTPOTNYIKN Y10 TNV OVTILETMOTICT TOV COUANATOV EVOL VO ETTPETOVIE GTOV
TOPOANTTY VO ATOSEXETOL KOl VAL ATOONKEVEL TPOCSOPIVA T TAAIGLOL TOV OKOAOLOOVV EVOL KATEGTPAUUEVO
N yapévo mhaicto. Eva 1é€t010 mpotoKOAAO dev amoppimtel mAaiclo omAdg Kot HOVO EMEWN Eva
TPONYOVLEVO TAAIGLO KOTAGTPAPNKE 1 Y AONKE.

210 TPMOTOKOALO 0VTO, TOGO O ATOGTOALNS OGO Kol O TOPOANTTING ST PovV Eva TapaOvPO HE amodEKTONS
apBpovg axorovbiog. To péyebog tov mapabvpov amoctorng apyilel oto 0 kol eTavel péypt Kamolo
npokabopiopévo péytoto MAX SEQ. Avrifeta, to mapdBopo AMymg €xel otabepd péyebog ko givar ico
pe MAX SEQ. O mapoinmng decpedet Eva xdpo Tpocmpivig amobnkevong yio kabe apBpd axkorovdiog
péco oto otabepd tov mapdbuvpo. Me kdBe meployn mpocwpwvig amodnkevong oyetiletar éva bit mwov
delyver av 1 meproyn elvan yepdrn 1 adeta. Omote @taver £va mhaiclo, EAEyxetar o aptBpog akorlovbiog tov
vy vo. dovue av Ppioketal evtodg Tov mapabdpov. Av cvpPaivel avtd Kot ov 10 TAaiclo dev €xel oM
TapaAn@Oet, yivetal amodekto kot arobnkedetar. H evépyeta avtn yiveron yopic va eEetdlovpe av mepiéyet
TO €MOUEVO TOKETO TTOV OVOUEVETAL Ad TO emimedo OkTHov 1 Oyl Dvokd, to mAaiclo Oa mpémel va
TopapEivEL 6TO EMIMEOO GLVOEGHOVL pETAd0OoNG dedopuévav Kot va un petafifactel oto eninedo diktHov
péxpt va TopadoBodv pe T 6ot GEPA 6TO EMIMESO SIKTVOL OAN TOL TAOUGLOL LE YAUNAOTEPOVG OPOOVG
aKoAovbiog.

H pn oeproxn Aqym dnovpyel pepikd TpoPfAnuoto o omoio 0ev Tapovstdlovtal 6To TPOTOKOAAN OTOV
T TAOUG10, YivOVTOl 0modeKTd HOVO pE TN 6®oTh ogpd, dmwg to Sop and Wait kot to Go Back N. T'a
TopAdELyHa, ol ottiocn TPoPANUATOS givar €dv OTaV 0 TOPOUANTING TPOYDPA TO Tapabvpo Tov, N VEQ
neployn Eykvupov aplBumv akolovbiog emkaivmter v moMd. ‘Etol, 1 emduevn déoun miouciov Oa
pmopovoe va etvan gite avtiypaga (av xabnkav 6ieg ot emPeParmoeig) eite véa mhaicwa (av EpTacay OAEg
ot emPefordoelg). O TapaANmING OV UTOPEL SLGTLYMS VoL SLAKPIVEL AVAUEST GTIG dVO AVTES TEPITTAOCELS.

O 1pdémog pe tov omoio Avveror to mPOPANUa givar vo eEacparicovpe 0TI, OTOV 0 TAPOANTTNG O

TPOYWPNGEL TO TapdBupo Tov, dev Ba VITAPyEL emKAAVYT pE TO apykd mapddvpo. o va eacparicovpe

OTL dev VIAPYEL EMKAALY, TO péyioto péyedog Tov mapabHpov amoctoAg/ANyng Ba mpémel va eivan to

TOAD TO0 HIGO Tov €Vpovg TV aplBudv axoiovBiog. o mapdderypa, av ypnowonowdvior 4 bit yio

apBpovg axorovbiog, ot apiBuotl Ba €yovv Tég amd 0 éwg 15. Apa Bo mpémel avd mhoo oty vo

EKKPEUOLY Povo okt pUn emPefaiopéva mAaiow. Me avtdv Tov TPOTO, OV 0 TOPOANTING EXEL LOMG
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amodeytel ta mAaiol 0 €mg 7 Kot £yl TPOYMPNOEL TO TAPABVPO TOV Yo VO EMTPEYEL TNV OTOOOYN TOV
mlouciov 8 £og 15, Ba pmopet va dtakpivel yopic apeiforia av Ta endueva miaictla sivor avapetadooetg (0
émg 7) N véa mhaiowa (8 £wg 15). T'evikd, to péyebog tov Tapabvpov yia to Tpwtokoiro Selective Repeat
Oa eivar (MAX _SEQ+1)/2. 'Etot, yia apiBuote akorovbiog tov 3 bit, to péyebog tov mapabipov sivar
Té606Epa, VO Yo aplfpong akoiovbiog tov 4 bit, to péyebog Tov mapabHpov eivar oKT®.

M evdwpépovco epdTnon elvar 1 €ENg: TOCEG TEPLOYEG TPOCWPIVIG OOONKELONG TTPEMEL VO €XEL O
TOPOANTTING; € Kapia mepintwon dev TpoKettal vo, omodeydel miaiola Tov omoimv ot aplBuol akorovdiog
Bpiokovtor v omd to v Opo tov Tapabvpov ANyne. Kotd ocuvvémewn, to mAnbog meplroyav
TPOCO®PIVIG amobnkevong Tov amattovvtal ivor ico pe o péyebog tov mapabvpov Anyng, kot oyt ico pe
T0 €Vpog TV apludv akoiovbiog. Xto mapomdve mapaderypo pe apBpovg akoiovbioc twv 4 bit,
ATOLTOVVTOL OKTD TTEPLoYEG He apBuovg 0 émg 7. Otav @tdvel 1o mAaicto i tomobeteiton oy meployn i
mod 8.

To mpotokoilo Selective Repeat ypnoonolel pia o amoTeEAEGUATIKY GTPUTNYIKY ard TO TPOTOKOAAO
Go Back N yio v avtyetdmion tov cpaipdtov. Omote o mapaAiming Exel Aoyovg vo vromtevdel Ot £xet
oupPel kdmolo oedipa, otédvel po apvntiky emPefaioon (NAK) otov anoctoréa. ‘Eva té€to1o0 mhaicilo
etvar g aitnon avapetddoong Tov TAaiciov mov tpocsdiopiletal oto NAK. Yrdpyovv d00 mepimtdoelg
OTIS OTOiEG O MOPOUANTTNG TPEMEL Vo, LIOYLOOTEL OTL €xel ovuPel KAmowo oPdApo: OTav QTAVEL £val
KOTESTPOUUEVO TAIGI0 1 0TV QTAVEL €vol TANIGLO SLOPOPETIKO amd OVTO TOL AVOUEVOTAV (VTTAPYEL
mBavotra yopévov Tioiciov). o va amo@gvuyfovv 01 TOALATALG OUTHGELS Y10 TNV AVOUETAO0GT) TOL {510V
YOUEVOL TAOIGIOV, O TOPUANTTNG TTPEMEL Vo TapakolovBel av éxel 1o oteidetl €va mhaicto NAK ywa to
oLYKEKPIUEVO TAiG10 dedopévmv. H petafint no nak oto mpmtoxoiro Selective Repeat sivarl olndng av
dev €xel otaAel axoun kamolo miaicio NAK yia 10 mlaicto pe apBud frame expected. Av to NAK
Tapapopewbel N yabel dev vdpyel TPOPANUA, ooV Kamote Bo ANEEL O XPOVOG OVALOVIG TOV OTOGTOAEN
Kol €161 avtdg Oa avapetadmoel oe Kae mepintwon 10 yopévo TAaiclo. Av OTAGEL KATOO EGPAAUEVO
mAaicto ool £xel otarel éva mAaiolo NAK mov xdOnke, n petapfinti no nak Oa givor aAndng ondte Ha
Eexwvnoet 1o Pondntikd ypovopetpo. Otav AnEet, Ba otarel pia emiPePaioon €161 ®GTE VoL GLYYPOVIGEL TOV
OTOGTOAEN LLE TNV TPEXOVCO KOTAGTOGT) TOL TOPOUANTITY).

1.2 Ilpostowacia yia tyy Acknon

Mo va apyicete, Bo mpémetl va dnuovpynoete Eva apyeio, m.y. “lab5.tcl”, pe Tov tpodTO MOV TEPTYPAPETOL
o€ TPONYOVUEVES OOKNGELS. 26 YVmOTO, aVTOG 0 KMOKOS Ba elvan mhvtote Tapopolog. Ao mpémetl TAVIOTE
va dnpovpyeite Eva avtikeipevo Tpocopoimong, va apyilete v Tpocopoimon e v it EVTOAN Kat, av
0éleTe VO TOPOKOAOVONGETE TNV TPOGOLOIMOT YPAQIK(, Oa Tpémel va ypnoporomoete 10 NAM.

Onwg kot otnv mponyovprevn AoKNOT, Yo TNV OVOADOT] TOV OTOTEAECUATOV TNG TPocopoimong o
xpnowomomBel n yAdooa mpoypappaticpov awk. Ipdkerton, Onwg eidope, yio yAdooo script mov
EMTPEMEL TNV avOAvoT Kot enelepyacio dedoUEVOVY amd apyeio pe amhd Kol amoTeEAESHOTIKO TpOTO. [0 TO
oKkomd ovtd B dnpovpynocovpe éva apyeio pe kotdAngn .awk mov Ba meptypdeet T d1001KOGieg TOL
amottoHvTal Yo TV avaivon tav dedopévav. To apyeio avtd ektedeitan pe ) fondeta Tov Tpoypdppotog
awk.exe.

Inpeioon: Eival oxomypo va avoatpééete 6to @uALAdIo ¢ Epyaocmplaxng Acknong 1, yia va Boundeite
TG Jwdkaocieg pe Tig omoieg cdlovtal kol tpéyovv Tt apyeio. Ouupilovpe O6tL WPV apyicere v
mpocopoimon pe éva apyeio “*.tcl” mpéner va 1o cwoete (File > Save). o va gppaviotel o dpopéag
(cursor) oto “Command Prompt”, dtav givar avoytd 1o NAM 1 1o Xgraph, npénel mpota va kieicete ta
napdBupd tovg. Kieiote ta poévo matmvrag 1o “X” de€ld endved oty pmdpo tov mopabvpov, oyt amd to
pevov File. 1o 1éhog tov epyactnpiov kdvte “log off” mpv poyete. 1o emduevo epyacthiplo Ho mpémet va
TOPOUOMCETE L0 AVOPOPE LLE OTOVTHGELS KOl GYOALNL GYETIKA LE TIG EPOTNOELG aVTNG TS Epyaotmplaxng
Aocknong.



2. Zgvdplo mpooouoiwong
2.1 Apyixomoinon npocouoiwons — Ayurovpyia apyeiov iyvovg

Apykd mpémel va dnpuovpynbel 1o avTIKEIEVO TNG TPOGOUOIMGNC.

# Create a simulator object

set ns [new Simulator]

Onwg xor o€ TPONYOOUEVEG OIGKNOELS, TPOKEWEVOL Vo emainbevcovpe v ophotnTa TOL GEVOPiov
mpocouoimong, Ba ypnowomomoovpe apyeion iyvovg (trace files), oto omoio amoBnievovtar dAa To
yeyovoTa Tov AAUBAVOLV YMOPO KOTE T SIIPKELN TG TPOGOUOIMOTG.

# Open the nam trace file
set nf [open lab5.nam w]
Sns namtrace-all S$nf
set trf [open lab5.tr w]
Sns trace-all strf

# Define a 'finish' procedure
proc finish {} {
global ns nf trf
Sns flush-trace
# Close the trace file
close snf
close strf

exit O

2.2 Tomoloyia

H tomoAoyia Tng mpocopoimong eivol 1 amAovotepn dvvarn, pe 6vo kopPovg n(0) kot n(1) va cvvééovio
petacd toug pe pio TAnpog apeidpoun Levén.

# Create two nodes
set n(0) [Sns node]

set n(l) [Sns node]

Sns at 0.0 "$n(0) label SRP_ sender"



$ns at 0.0 "$n(l) label SRP receiver"

# Create a duplex link between the nodes
Sns duplex-link $n(0) $n(l) 10Mb 5ms DropTail

2.3 To otpoua ustapopdg

To mpotoéxoiro Selective Repeat sunepiéyetot oto Tpwtokorro petagpopds TCP oty mapapetponoinon
SACK (Selective Acknowledgement). 't T0 Adyo avtd Ba dnpovpyncovpe pa TCP ovvoegon amd tov
koppo n(0) otov k6pPo n(1). Avtod yivetar pe Tig aKOAoVOeG EVIOLEC:

# Create TCP agent

set tcp0 [new Agent/TCP/Sackl]

# Set window size

Stcp0 set window 4

# The initial size of the congestion window on slow-start
Stcp0 set windowInit 4

# Disable modelling the initial SYN/SYNACK exchange
Stcp0 set syn false

# Set packet size

Stcp0 set packetSize 1500

# Attach TCP agent to node n(0)

Sns attach-agent $n(0) S$tcpo

# Create TCP sink

set sink0 [new Agent/TCPSink]

# Attach TCP sink to node n(1)

Sns attach-agent $n(l) $sinko0

# Connect TCP agent to sink

Sns connect $tcp0 $sink0

2.4 To otpoua epapuoyns

Oewpodpe ®G epappoyn mov Ha dnpovpynoet Ty kivnon, ™ petapopd evog apyeiov ansipov peyéboug pe
FTP, é101 dote va vrdpyel mavta mAnpoeopia yio petdooon petald tov ypdévov 0.5 sec kot 3.5 sec. H
onuovpyia g yevvnprog kivinong FTP kot n ohvdeon g pe 10 oTpOUA HETAPOPAS YIVOVTAL UE TIG
TOPOKAT® EVTOALG:

set ftp0 [new Application/FTP]
Sftp0 attach-agent $tcpo

2.5 Extéleon tov cevapiov



Télog, opilovpe ta yeyovota TG TPOGOUOIMONG:

# Events

Sns at 0.5 "s$ftpO0 start"
Sns at 3.5 "s$ftpO0 stop"
Sns at 4.0 "finish"

# Run the simulation

Sns run

Me Bdon to Topandve, T ypovikn otiyun t = 0,5 sec, o FTP agent apyilel v amoctoA] ToV TakéTmv,
evo O0tav t = 3,5 sec, 1 amoGTOAN] OAOKANP®VETAL. APOV GOCOVUE TO OPYELD, TO EKTEAOVUE LLE TNV EVIOAN
ns labS.tcl. Me v ektéleon avtig g evioing Ba mpémet va Exovv dnpovpyndel ta apyeio labS.nam ot
lab5.tr. Mg v gvtoAr] nam labS.nam pmopovpe va dovpe v TomoAoYic TOV SIKTHOL KAOMDE Kot TV
kivnon mov &yer dnpiovpynbel. To apyeio labS.tr mepiéyer minpogopiec yo OA0 TO YEYOVOTO. TTOL
cuvéPnoav Katd tnv Tpocopoimwaon.

3. AvaAuon apyeiou ixvouc (trace file)

Aoy &rovpe dNUOVPYNOCEL TO GEVAPLO TPOGOUOIMGNG, TO EXOVUE EKTEAECEL KOl £YOVE ONUIOVPYNGEL TA
apyeilo amotedeopdtov, to apyeio ovtd TPEmel vo avaivfodv ®GTE Vo, TAPOLUE TIG TANPOPOpieg OV
Béhovpe.

3.1 Mopen apyeiov iyvovgs (trace file)
To apyeio labS.tr mov dnpovpyHOnke TPONYOLUEVOS TEPIEYEL TANPOPOPIES TG TOPAKAT® LOPPNG:

- 0.507432 1 0 ack 40 ------- 01.0 0.0 15
r 0.508664 0 1 tcp 1540 ------- 0 0.0 1.0 2 2
+ 0.508664 1 0 ack 40 ------- 0 1.0 0.0 2 6
- 0.508664 1 0 ack 40 ------- 0 1.0 0.0 2 6
r 0.509896 0 1 tcp 1540 ------- 0 0.0 1.0 3 3
+ 0.509896 1 0 ack 40 ------- 0 1.0 0.0 3 7
- 0.509896 1 0 ack 40 ------- 01.0 0.0 3 7
r 0.511232 1 0 ack 40 ------- 0 1.0 0.0 0 4
+ 0.511232 0 1 tcp 1540 ------- 0 0.0 1.0 4 8

Onwg €idope Kot 6TNV TPONYOVUEV EPYOCTNPLOKT AOKNGN, KAOE YPOUUN TOV ap)ElOL AVTOV OVTIGTOUKEL
o€ €vo YeEYovOg oL GLVEPN Katd TN ddpKeln TG TPocopoimons. O mpdTOG YopaKTNPOS KAOE YPOUUNG
VTOINA®VEL TO €100¢ TOV YEYOVOTOG TOL GLVERT. O YopakTnpag “+” onuoivel £i6060 TOVL TOKETOV GE OLPA
OVOLOVIG, O YOPOKTNPOG onuaivel amoympnorn ond ovpd GVOHOVIS, O YOPaKTNPOS “r”° onuaivel
EMTUYNUEV ANYN TAKETOV, Kol 0 YopakTipag “d” onuaivel andppryn mokETov.

¢ 9

H devtepn AéEn g kGbe ypapung etvar n xpovikn otiypr] Kotd v omoio. GuvéEPN TO YEYOvOg oL
kataypaeetot. Ot endpeveg dvo AéEelg meprypdopovv petald mowwv kOpPov PBpioketor 10 mokéTo, M
emopevn AéEn elvan 1o €ldog Tov mMoKETOL Ko M €kt AEEN meprypdoel 10 péyebog TOL TOKETOL



(ovumepirapPavovtar otr emikeporideg TCP kor IP). Ov madieg avriotoryovv oe medio mov dgv
YPNOLLOTOOVVTOL GTO TAPAELY L.

O mpdT0oG ap1Buog HeTd TIC TaAeG gival to avayvoplotikd e pong (flow ID), oty omola avrkel to
nakéto. To flow ID axolovbeiton and v devbuvon amoctoréa kou mpoopiopov (IP.port), amd tov
avéovta apBpd (sequence number) TOL TOKETOV Kol TEAOG amd Evav Lovadlkd aplfud (unique number)
TOV TTOKETOV.

3.2 Avdivon ue Ty yiaocoa awk

Onwg eidape KoL 6TV TPONYOVUEVN EPYACTNPOKN AGKNOMN, N YA®ooH awk lval oyedlaouévn OoTE va
EMTPEMEL TNV EVKOAN avaAvon apyeimv pe dedopéva. ‘Eva mpoypappa awk amotedeiton omd tpio tunpata.
To mpwto Tpuqpa Tov mpoypdppatog opiCeton pe v evroan BEGIN {} kou mepihapfdvel OAeg tig eviorég
mov Ba yivouv pio @opd, Katd v ekkivinon g Tov mpoypdupatoc. ESd pmopovv va apyikomombovv
petafAntéc, va avoryyBovv apyeio, KA.

To debtepO TUNUA TOV TPOYPAUUATOS OTOTEAELTAL OTO £Vl GUVOLO OTd KOVOVES TOV O EKTEAEGTOVV Yl
Ka0e ypappn tov apyeiov £16650v. AVTol 01 KaVOVEG amOTEAOVVTAL OO dVO KOUUATIO. To TPAOTO KOUUATL
opilel oe mOlEG YPOUUEG TOV aPYEIOVL €GOS0V OVAPEPETOL O KOVOVOS, KOl TO Ogvtepo opilel moleg
Aertovpyieg Oa wpaypaTomronBovv yuo avtéc T1g ypappés. o mapdderypa o Kavovag:

/*r/&&/tep/ |
packets++;

data+=S$6;

[I{P%2)

opilet 011, 6TAV GLVAVTICOVUE [0 YPOAUUT TOL 0pYEiOV €1GO00V OV va EEKIVAEL e TOV YOPAKTNPO “T
(/*1/) xon (&&) mov mepthapPdver T AEEN tep (/tep/), TOTe N Ty g petafAntig packets avEdvetor katd
1, ka1 n T g petafAntig data av&aveton katd v Ty mov Ppioketor otnv éktn AéEn ($6) g
ypopung v onoio e&etdlovpie.

To tpito tunuo opiletar amdé v evioh] END{} ot mepilouPdver tic Aettovpyieg mov 0Oa
mpaypoatorombodv aeov dwPactel oAdKANPO TO 0pyel0 €1GOJ0V, GTO TEAOG TNG EKTEAEONG TOL

TPOYPELLOTOG.

3.3 Ymoioyiouos tov mifovs Twv TakETOVY Kol THS TOGCOTHTOS TWY OEGOUEVOY TV EAPOncay

INo va propovpe va vroAoyicovpe v enidoon tov TpmtokdAlov Selective Repeat npénet va petpricovpe
TNV TOGOTNTO TV ESOUEVOV TOV EANEONGOV Katd T didpKela TG Tpocopoimons. ' kdbe Tokéto mov
EMaPE 0 AmOOEKTNG, N TOGATNTO TV OESOUEVOV AVEAVETAL KOTA TO HEYEDOG TOL TAKETOV. LVVETMG TPEMEL
VO EVTOTIGOVE TIG YPOUUES TOVL apyelov iyvovg mov @avepdvouv opBn Aqyn maxétov TCP. Avtéc ot
YPaUUES apyilovv pe Tov yopakmnpa “r” Kot meptiapfavovv v AEEn tep. o kdbe tétown ypapuun mov
evromileton M petaPint) packets (apOudg moxkétov mov eAnedncav) oavédvetal kotd éva, evd M
petafAnt data (mAnBog dedouévav mov eanednoav) avédvetar katd to péyeboc tov makétov. ‘Etot
ONUIOLPYELTAL TO TOPAKATO TPOYPOUULLO aWK:

BEGIN {
data=0;

packets=0;



/"r/&&/tep/ |
data+=5$6;

packets++;

}

END
printf ("Total Data received\t: %d Bytes\n", data);

printf ("Total Packets received\t: %d\n", packets);

3.4 Extéleon Tov mpoypapuatos avaioens

Mo v ektéleon mpoypappdtov awk, ypnoonoteitol o diepunvéog (interpreter) awk pe TopapéTpovg to
ovoua TOv apyYelov TOV TEPLYPAPEL TIG OOOIKOGIEG TNG OVOALONG Kol TO OVOpO TOv apyeiov mov
nepthopfavel ta dedopéva mwov Ba avaivbovv. Eqv o mapamdveo koddwkag Exel amobnkevtel oto apyeio
labS.awk ko ta dedopéva Bpiokoviat oto apyeio labs.tr, tote ektedovUE TNV EVTOAN:

awk.exe -f lab5.awk < lab5.tr

Avt) n eviolq Oa eppavicel otnv 006vn oV 0plBPd TV TOKETOV Kol T0 TANO0G TV SESOUEVOV TOV
emonoay.

4. MeAérn tn¢ amrodoong Selective Repeat
4.1 Epwtijosig
Me Bdion v TPocoUoimoT Tov EKTEAEGATE GTNV EVOTNTA 2 KOl TNV avOAVOT| TG EvOTNTOG 3!

(o) No emainBevoete katd TOGOV 1oyvEL N oYL M e&icmon:

. [W « TRANSP

|
=min, ———.1
n { S j
Omov:
n =2 amdd001 TPOTOKOALOV, 1| OTOl0L UETPATOL TEWPAUOTIKA OO TV 0KOAovON oyéon:
(mpaypotikdg puOuds petddoong dedopévev)/( puBuodg petddoong Levénc)
w - uéyebog mopabvpov

TRANSP - yp6vog petddoong &vog mokétov Oedopévev, o omoiog 1oovtar pe  (UNKOG
TaKETOV)/(pLOUOG peTddoong)

PROP =2 kabvoTtépnomn S1a306NG TOV TUKETOV
TRANSA - ypdvog petddoong pog emPepaioong

S - 0oMKkOG ypOVOG OV OMOLTEITOL Y10 TN UETASOGYN €VOG TOKETOL KOl TNG OYXETIKNG
emPePainong, o onoiog icovtar pe: § = TRANSP + 2 x PROP + TRANSA



®

()

()

(e)

(o7)

©

[Towog eivar 0 apBuog Tov mokétwv mov mapeAnedncav, tdéca dedopéva TapeAedncay amd Tov
TOPOANTTY KOTA TN SLAPKELD TNG TPOGOUOIMONG; X& TOGOV YPOVO OTEGTAANGOV AT Ta OEdOUEVO,
010G 0 PLOUOC PETAOOGNC OEOOUEVMV KOl TTOL ELVaL 1) XPNOYLOTOINGT TOL KAVAALOD;

Me Bdaon v mopandve e&icmon, vtoloyiote T Be@pNTIKN TN TNG XPTOLOTOINCNG TOV KOVOALOV,
Bewpavtog 0Tt 10 néyebog TV makétmv avdvetar Katd 40 byte Adyw emkeparidwv TCP kot IP, kot
ot ot emadnBevoels (ACK) éxovv péyeBog 40 byte. Ioyver n e€lowon; Av Oy, mo¥v ogeidetan
amoKAon;

Awmnpovrag otabepd to péyedog Tov mapabvpov, CAAAETE TO UNKOG TV TOKETM®V, OOTE 1) ATOS0CN
TOV TPOTOKOAAOV va AdPel T péytom Ty 6. o oo pukog makétmv cuppaivel avto;

Avénote ot ovvéyelr oto dekamAdolo To pvBud petddoong ko pvbupicte to péyebog TOL
napadopov, OoTE KoL TAAM 1 amddoon va AdPet ™ péyiom Tun . o mowo péyebog mapadvpov
ocvopPaiver avtd; Ildoco meplocdTEpO bits amartodvior Yoo TNV OVATOPACTACT TV oplOudv
akolovBiog oty mEpimTOON ALTY;

Epopuoote tdpa 10 mpwtékoiro pe 10 mapdbvupo mov Pprkote oto gpatnuo (8) oe Cevén pe
dexoamidoto kabvotépnon dradoong. [Town etvar  anddoon Tov TPOTOKOALOL 6T VEX avth (eHEN;
Egapudote 1o npotokorirlo Go Back N avti tov Selective Repeat oty tehevtaio mapapeTponoinon

NG TPOCOUOIMOoNG Kol LETPAOTE TNV 0dO00T TOV TPWTOKOAAOL 0VTOV. APEPOLY Ol ATOSOGELG
TOV 000 TPOTOKOAL®V; [aTi;



