AIKTYA EMIKOINQNIQN
Epyaotnpiakil Aoknon 4
lMpwroékoAAa Stop and Wait kai Go Back N

1. lpwrokoAAa kuAiouévou rapabupou

210, TPOTOKOAAD KLAIOUEVOL TapaBOpov, KAOE ATOGTEALOUEVO TOKETO TEPLEYEL Evov avEovta aplBud mov
petofarietor and to 0 péxpt kémoto uéytotn . H péyiot tyun eivor cuvibmg 2"-1, omote o avmv aptOpog
yopd dveta og medio tv n bit. To TpmtéKOAL0 TOMONG KOl avapovhg (stop-and-wait) ypnowonotel n = 1,
nepropilovrog toug avéoviec aplBuovg oto 0 kol oto I, 0AAG Ol TEPIGGOTEPO TPOMONUEVEC TTAPUAAAYES
UTOPOVV VO YPNCLOTOM oLV avbaipetn Tiun tov n.

H ovcio 0Aov Tov TpOToKOAA®Y KLAMOUEVOL Topabpov gival 0Tl o€ KdBe Ypovikn oTiypn o Topndg dratnpel
£va cOVOLO avEOVTMV aPBU®OY TOL AVTICTOLYOVV GE TOKETO TOV UTopEl vo oTeihel. AVTd T TaKETA AEyETOL OTL
TéPToVY péca oto mapabvpo amootoAnc. Ilopopoiwg o déktng datnpel emiong éva mapdbvpo ARy”Ng, TOL
OVTIGTO(EL OTO GUVOAO T®V TAKET®V Tov Tov emitpéneton vo, dgybel. To mapdbvpo Tov mOPTOV KOU TO
TopABvpo TOL JEKTY, OV Elval avayKn va £XOVV TO 1010 KOTMOTEPO KOl AVMOTEPO OPLO N AKOUT VO, £X0VV TO 1010
péyebog. Xe pepkd mpwTOKOAAD, £xovv otafepd péyeBog, 0AAG oe GAAo pmopel va peyolmdvouv 1 va
uikpaivouv kabmg otéAvovtol 1 AauBavovtol ToKETo.

O av&ovteg apBuol péca 010 TaPAbvPO UTOGTOANG TOV TOUTOD AVTIUTPOCORTEDOVV TOKETO, TOV GTAAONKAV,
oAAG dev €xovv emPePoiwbel akoun. Xtov Toumd, kaBe @opd mov POAVEL £va VEO TOKETO TPOG OTOGTOA,
dideton o€ owTd 0 EMOUEVOG peyaAdTEPOG AHEDV aplBpdg Kot To v Oplo Tov mapafvpov avédvetal Katd Eva.
Otav pBavel otov mound pia emPefaimon, 10 kdtm 6pro Tov Tapabipov avéavetot Katd Eva. Kat’ avtov tov
TpOM0, TO0 TAPABLPO OAMOCGTOANG Olatnpel SOPKMG TN AMOTO TOV TOKETOV 7OV EOTAANGOV Kol Ogv
emPBePorddnkav akdpa.

Emnedn ta maxéta mov Ppiokovion kdmola otiypr] 610 mopdfupo amoctorng pmopel teMkd va yabovv 1 va
KOTAGTPOPOVY KATA TN LETASOCT TOVG, O TOUTOG TPEMEL VO KPOTAEL OAOL VTA TO TOKETA GTI| VALY TOV Y10
mhoavn avapetddoon. ‘Etol, €bv to péyroto péyebog mapabvopov eivar n, o moumog ypelaletol n YM®POLS
TPOCHOPIVIG OTOBNKEVONG Yo VO, KPATO TO. TOKETA OV dgv €yovv axoun emPefoiwbdel. Eqv 10 mapdbupo
QTACEL 6TO PEYIOTO HEYEDOG TOV, O TOUTOC TPEMEL VAL GTUUATIGEL TNV OTOGTOAN LEYPL va ehevbepmBel pia Oéon
TPOCMOPIVIG ATOBNKELGTC.

To mapdBoupo ANYng Tov dEKTN avTIoTOLKEL 0TOV APBUO TOV ToKETOV Tov umopel vo AaPel o 6éktng. Kabe
AopPovopevo TakéTo Tov mEPTEL E£® amd To mopdbupo amoppintetal Ywpig oyxoiwn. Otav Aaufdvetor Eva
TOKETO TOV 0moiov 0 avEV apBpog eival 160G He TO KAT® Oplo TOV TOPABVPOL AYNG, TEPVA GTO OVATEPO
oTpOUA, TopayeTol o emPePfainon Tov Kol to Topdbuvpo olcBaiverl kotd pio Béon. To mapdBuvpo tov dEKTN
TOPAUEVEL TTAVTOTE GTO apykO Tov péyebog, avtifeta mpog 10 TapdBupo Tov mopumov. Enueidote 0Tt péyebog
wapafopov AYNG 1o pe 1 onuaivel 6Tl 0 dEKTNG OEYETAL LOVO TO TOKETA TOV EPYOVINL LE TN CMOTY] GEPA.
AvT6 Oumg dev 1oyveL oTa pueyolvTtepa Tapdbupa. AvtiBeta, To SESOUEVA SLOYXETEVOVTOL GTO OVMOTEPO GTPMUNL
TAVTOTE IE TN CWOTY GEPA, ove&aptnTo amod o PEyehog Tov Tapadipov TOL KATOTEPOL CTPOUATOG.

2. lMpwrdkoAAa Stop and Wait kai Go Back N

Ye avut v gpyactnplakn doknon 0o cvykpifel n enidoomn Tov TpwtokdAiov Go back N (GBN) pe avt
tov Stop and Wait (SW). 10 mp®t0 TP@OTOKOALO, EMTPENOVIE GTOV TOUTO VO LETAOMGEL UEYPL W TOKETO
TPOTOV OTOUATAOEL avTi LOVo €vog Tov 1oybel oto SW. Av kotaotpapel 1 yobel Eva makéTo otn péon evog
UEYAAOD GLPUOD, O OEKTNG A AmOPPITTEL OAQ TO TOKETO OV aKOAOLOOVVY, Ywpig va oteilel emPefaidoelc
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Y To. 0mopPLeBEVTO TOKETA. AVTN 1) GTPOTNYIKN vVTIGTOLYXEL o8 Tapabvpo Aqyng neyéboug 1. Me dida Aoy,
0 O0&KTNG 0€ OEYETUL KAVEVO TOKETO EKTOC OO TO EMOUEVO TOKETO TOL TPEMEL VO TOPUOMOEL GTO OVATEPO
otpdpa. Tedkd, o Toumog Ba eEavTANGEL TOV ¥pOVO TOL Kot B0l avapETAOMGEL OAa To avemPBePainTa TaKETA E
N O€1pd, EEKIVAOVTOG LE TO KOTEGTPUUUEVO 1 TO YOUEVO. AVTN 1| TPOGEYYIOT| UTOPEL VO GTOTAANGEL PEYOAO
LéEPOG Tov gBpoVg LMVNG, €6V 0 PLOUOC EPLPAVIONG COEUAUATOV Eival DYNADGS.

AV K01l TO TPOTOKOALO JEV KATAXWOPEL GE TPOSMOPIVY] LVIUN OTOV SEKTN TO TOKETO TOL POAVOLV HETh Omd
KGmo1o AGBog, dev UTOPEL VO AmOPUYEL EVTEAMG TO TPOPANLA TOL YDPOV TPocwPVNG amodnkevong. Epdcov o
Topundg pmopel va yperacBel va petaddoel Eava oAa ta avemPePfaimta TaKETA 08 KATOW LEALOVTIKT YPOVIKN
oTiyun, Ba wpénetl va kpatd 6Aa to petadofévia maxéta, puéxpt vo pabet petd Befartotntog ot Exovv Anebet
and tov déktn. Otav eBdoet emPefaioon tov makétov n, emPePordvetor eniong, avtdpata, N AfYnN TOV
ToKETOV n-1, n-2, x.0.x. H 1016t1a vt givol 1d1oitepo oNUOVTIKT, OTOV LEPTKA OO TO TPOTYOVLEVO TOKETO
oL petépepav emPePardoelg Exovv yabei | mapapopemOE.

H Aertovpyio tov mpotokdAiwv Stop and Wait koau Go back N meprypdeovior avorivtikd oto PiAio
«Aiktva Yroroyiotdvy (Andrew Tanenbaum, 4n ‘Exdoon, Exdooelg KieddpBuoc), otig evotnteg 3.3.3
kot 3.4.2 avtiotolyws. To mp@TtéKOALN OVTE HTOPOVV VO XPNGLOTOMB0VV, KTOG amd T0 GTPp®U (eEVENG
OESOUEVMV, KOl GTO GTPMLO LETAPOPAS, MOTE VO TAPEXETAL VINPECTO LLE EYYUNUEVT TOPAGOCT) SESOUEVOV
Tave and avaglomioto dikTvo.

Mo va opyicete, Bo mpémel va dnuovpynoete éva apyeio, my. “lab4.tcl”, pe 1OV TPOMO MOV
TEPLYPAPETOL GE TPONYOVUEVEG OOKNOES. BOo mpémel mAvtote vo Onpiovpyeite €va  OvTIKEILEVO
TPOGOUOIMOoNG, Vo, apyilete TNV TPOGOUOiwoN HE TNV EVIOA ns Ko, ov 0Ehete va peAetnoete to
amoteléopata TG Tpocopoimong pe 1o NAM n/kon to Xgraph, 6o mpénet va dnpovpyeite KatdAAnio
apyeio trace “. tr” N “.nam”, va ta apykonoleite kol vo opileTe pia S1001KAGIo TOL VoL T KAEIVEL.

‘Evag g0xorog tpdmog Yoo TNV OVAALGN TOV OTOTEAECUATOV TNG TPOCOUOI®ONG, &ival M YAGGGH
TPOYpappaTIopoh awk. Avti | YA®ooo givat po ToAD amAn YA®GGO Script TOv EMTPENEL TNV OVAALGT Ko
eneepyacio dedopévav omd apyelo pe amid Kot amotelecpatikd tpémo. o 10 okomd avtd o
onpovpynoovpe éva apyelo pe KatdAnén .awk mov Ba meptypaeet T S10dIKAGIEC TOV OTOLTOVVTOL Y1l
™V avdAivon Tov dedopévov. To apyelo avtd extedeiton pe T Pondeta Tov TPoypALaTOS awk . exe.

Inpeioon: Eivol oxomyo va avoatpééete 6to guALASIo ¢ Epyaocmplaxng Acknong 1, yia va Boundeite
TG Jwdkaoieg pe Tig omoieg cwlovtal kol tpéyovv Tt apyeio. Ouupilovpe O6tL mpv apyicere v
npocopoimon pe éva apyeio “* . tcl” npénel va to owoete (File > Save). [a va epgaviotel o dpopéog
(cursor) oto “Command Prompt”, dtav givar avorytd to NAM 1 to Xgraph, npénel mpdta vo kAgioete To
napdBopd tovg. Kieiote ta poévo matmvrag to “X” 0e€ld endved oty pmdpo tov mopabvpov, oyt amd o
pevov File. 1o 1éhog tov epyactnpiov kdvte “log off” mpv poyete. 1o emduevo epyactiplo Ho mpémet va
TOPOUOMOETE 0L AVOPOPE LLE OTOAVTNGELS Kol GYOALNL GYETIKA LE TIG EPOTNOELS avTNS TS Epyaostmploxng
Aocknong.

3. Zsvapio mpooouoiwong
3.1 Apyixomoinon mpocouoiwaens — Anutovpyia opyeiov iyvoovg
Apywcd mpémet va. dnpuovpyn el To avTIKEILEVO TNG TPOGOUOIMONG.

# Create a simulator object
set ns [new Simulator]
211¢ mponyovueveS acknoels pdbape mog vo dnuovpyovpe £va animation Tng TPOcopoinong, MoTE va
emoAnBevoovpe v opBdTTA TOV GEVAPIOL TOL dNUoVPYNCaE, KOOMG emiong va dnpovpyodue apyeio
Yo Ypapikn ameikovion pe 1o Xgraph. e avtn v doknon 6o pdbovpe emmAéov va ypnOLULOTOOVUE TO
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apyela tyvovug (trace file). Omwg B dovpe Kot ot cuvEKEwn, oto apyelo ixvovg amobnkevovior dAa To
yeyovoTa Tov AAUBAVOLV YMOPO KOTE TN SIIPKELN TG TPOGOUOIMOTG.

# Set the nam trace file
set nf [open lab4.nam w]

Sns namtrace-all $nf

# Set the trace file
set trf [open labd.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

3.2  Tomoioyia

H mpocopoinon Paciletor oe tomoloyia daktvAiov (ring) otnv omoia 4 kOpuPor cvvdéoviar petald Tovg
avé 6vo pe TANPog apeidpopeg LevEeLs, OTMS PAIVETOL GTO TAPOUKAT®D GYNLLOL.

GBN_sender GBN_sender

© O

SW _rdceiver SW _rdceiver

© @

2ynuo. 1 - Avaropdoraoy e ToToroyias daxtoAiov TV teaadpmv koufwv ato NAM




Ewodyete T1c mopakdto YpoupéG KOSKO, OOTE VO, SNUIOVPYNCETE TNV €V AOY® TOTTOAOYiN:
# Create the nodes
for {set i 0} {$i < 4} {incr i} {

set n(si) [$ns node]

$Sns at 0.0 "$n(0) label GBN sender"
$ns at 0.0 "$n(l) label SW_sender"
$ns at 0.0 "s$n(3) label GBN receiver"
$ns at 0.0 "s$n(2) label SW receiver"

# Create a duplex link between the nodes
for {set i 0} {$1i < 4} {incr i} {
Sns duplex-link $n($i) $n([expr ($i+1)%4]) 2Mb 50ms DropTail

$ns duplex-link-op $n(0) $n(3) orient right
$ns duplex-link-op $n(l) $n(2) orient right
Sns duplex-link-op $n(0) $n(l) orient down
Sns duplex-link-op $n(3) $n(2) orient down

Ac onpuewwbet 6ti M eviod) Sns at 0.0 "$n (i) label TEXT" euoeoavilel ™ ypovikn otrypn 0.0
etikéta (label) pe mepeydpevo TEXT 1 omoia mpocaptdton otov kKOpPo n (1) .

3.3 To otpiua ustopopds

Ta mpotéKoAra KVAOpEVOL TTapabhpov eumepiéyovtal 6to TpwTOKoALo petopopds TCP. o 1o Adyo
avtd Ba dnuovpynoovpe 6Vo cuvoéoels TCP: n wpd and tov kKopPo nO otov kKOPPo n3 kot N devTEPN
amd Tov nl otov n2. Avto yivetal pe Tig akolovbeg EVIOLEC:

# Define color index
Sns color 0 red

Sns color 1 green

# Setup go-back-n sender-receiver

set tcp0 [new Agent/TCP/Reno]

Stcp0 set window_ 10

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



# The initial size of the congestion window on slow-start
Stcp0 set windowInit 10

# Set flow 1D

Stcp0 set fid 0

Sns attach-agent $n(0) $tcpoO

set sink0 [new Agent/TCPSink]
Sns attach-agent $n(3) $sinkO

Sns connect $tcpl0 $sinkO0

set ftp0 [new Application/FTP]

Sftp0 attach-agent $tcpo

# Setup stop-and-wait sender-receiver

set tcpl [new Agent/TCP/Reno]

Stcpl set window 1

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

# The initial size of the congestion window on slow-start
Stcpl set windowInit 1

# Set flow ID

Stcpl set fid 1

Sns attach-agent $n(l) Stcpl

set sinkl [new Agent/TCPSink]
Sns attach-agent $n(2) $sinkl

Sns connect $tcpl $sinkl

set ftpl [new Application/FTP]
Sftpl attach-agent S$tcpl

To péyebog Tov mapabHpov Tov Go back N kabopileton pe v evioin:

$tcp0 set window 10

Avtiotoyyo, oty mepintwon tov Stop and Wait to péyeboc mapabvpov opileron ico pe 1:

Stcpl set window 1



XTI TOpOTAVD EVIOAEG, €xovpe opioel ®¢g gpapuoyn mov Bo dnuovpynoel Tig poég kivnons, To
TpoTOKoALo FTP.

3.4 Extéieon tov oevapiov

Télog, opilovpe ta yeyovdta TG TPOGOUOIMONG:

# Events

Sns at 0.5 "$ftp0 produce 50"

Sns at 0.5 "$ftpl produce 50"

Sns at 12.0 "finish"

# Run the simulation

Sns run

Me Bdon to mapomdve, T ypovikny otiyun t = 0,5 sec, ot 6vo FTP agents apyilovv ravtoypova v
amoctoAr] 50 makétmv, eved otav t = 12 sec, N TPOGOUOIMOT OAOKANPOVETAL. APOD GOGOVE TO ap)Elo, TO
exteAOVUE PE TNV €VTOA ns lab4.tcl. Mg v ektéheon avtig TG eVIoAng Ba mpémel va Exovv
onuovpynOel 1o apyeio lab4 .nam ko lab4.tr. Mg v eviodl nam lab4.nam UTOPOLUE VO
dobdpe TV ToToAoYiol TOL JIKTVLOL KUOMG Kol TV Kivnon mov €xel dnuovpyndei. To apyeio lab4d . tr
TEPLEXEL TANPOPOPIES Y10 OAOL TOL YEYOVOTO TOV GLVEPNGOV KATA TNV TPOGOLOIMOT).

4. AvaAuon amorsAsoudrwy ue tn Borj@sia rou NAM

Me 1t Ponbeia tov NAM, gvtomicte TN YPOVIKY GTIYUN TOL OAOKANp®OVETOL I peTddoong Tmv S50
nokétwv FTP oty mepintwon tov mpwtokdéArov: (i) Go back N kau (ii) Stop and Wait.

[Towo eivar 10 ehdyioto péyebog mapabHpov ekmounng mov eEac@ariletl eAdyioTo ¥pdvo HETASOONS
TOV GLVOLAOL TOV TOKETOV 6TO TPMTOKOALO Go back N;

Me Bdaon to eldyioto avtd péyedog mapabipov mov TPOGHIOPIcATE GTO TPONYOVUEVO EPAOTNLLO,
TPOTOTOLNOTE TIG EVIOAES

Stcp0 set window X
Stcp0 set windowInit X

EKTELEGTE TNV TPOGOUOIMOT KOl VTOAOYIGTE TN XPOVIKY GTIYUN TOV OAOKATNPMOVETOL 1| LETAS00TG
tov 50 mokétov FTP yia to tpmtékoiro Go back N pe t Bondeia tov NAM.

[Toon eivan m péyrot kabvotépnon o61doong e evéng n(0)-n(3) wote t0 opykd péyebog
mapabvpov (N=10) va odnyei oe cuveyn ypnoyoroinon g (evéng (no idle time);

Exteléote maAl v mpocopoimon pe to péyebog mapabvpov tov mpwtokdAiov Go back N mov
Bpnkate oto devtepo epdTua, Otav 1 (evén n(0)-n(3) €xer duthdolo Kol LTOMEVIATAAGLO



kabvotépnon 01ddoons. Evromicote ) ypovikn oTiyp] mov oAokAnpadvetol 1 petddoon twv S50
nmokétwv FTP otov kopPo n3 otig 600 avtég neputtwoeic. Tt mapatnpeite?

5. AvaAuon amroreAsouarwy ue tn Bon6esia rou apyeiou ixvoug (trace file)
5.1 Mopen apyeiov iyvoug (trace file)
To apyeio 1ab4 . tr mov dnpovpynONKe TPONYOLUEVMG TEPIEXEL TANPOPOPIES TG LOPONG:

+ 0.5 1 2 tcp 40 ------- 11.02.001

- 0.51 2 tcp 40 ------- 11.02.001

r 0.55064 0 3 tcp 40 ------- 0 0.0 3.000
+ 0.55064 3 0 ack 40 ------- 0 3.00.00 2
- 0.55064 3 0 ack 40 ------- 0 3.00.0 02
r 0.55064 1 2 tcp 40 ------- 11.02.001
+ 0.55064 2 1 ack 40 ------- 12.01.00 3

Kabe ypapun tov oapyeiov avtov avtiotolyel oe éva yeyovdg mov oLVEPN kaTtd Tn OdpKED TNG
npocopoimong. O TpdTOC YopaKTPOS KAOE YPaUUNG VITOINADVEL TO €100G TOL YEYOVOTOC TOV GLVERT. O
YOPAKTNPOS “+ onuaivel €l0000 TOL TAKETOL GE OVPA AVOALOVIG, O YOPOKTIPOS “~” COMLOLIVEL ATOYDPN oM

amd ovpd AVAPOVIG, O YOPOKTNPOS “r” onuoivel emituynuévn ANym mokétov, Kot o yopoaktmpag “d”
ONUAIVEL ATOPPLIYT TOKETOV.

H debtepn AéEN g KGBe ypoapung eivor n ypovikn oTiyun] kotd v omoio. GLVEPN TO YEYOVOG TOL
kataypdoeetor. Ov endueveg 000 AéEelg meprypdpovv petald molwv kOpPov Ppioketor 1o mokéto, M
emopevn AEEN eivar 1o €idoc tov makéTov Ko M kT AEEN mepypdest o pEyebog TOL TOKETOL
(ovumepiiapPavovtor ot emikepoiideg TCP ko IP). Ov mavleg aviiotoryovv oe medio mov dgv
XPNOLOTOLOVVTOL GTO TTAPBASELYLLOL.

O mpmdTog 0p1Ouog petd T Tawieg givor o flow ID g pong otnv omoia avikel to mokéro. H tiun tov
nediov avtov kabopiletar amd eviorég TG HOpPNG StepX set £id Y. To flow ID akolovBeiton
a6 v o1evbuvon anoctorén kot tpoopispov (IP.port), amd tov avéovia apBud (sequence number) Tov
TOKETOL Kot TELOG oo £vay Lovadtko aptuod (unique number) Tov TOKETOV.

5.2  Avaivon ue tn yAoooa awk

H yA®ooo awk givar oyedlacpuév MOTE Vo ETITPENEL TNV EVKOAN aviivon apyeiov pe dedopéva. ‘Eva
npoypoppe awk amoteleiton amd Tpia tupate. To TpdTO TUMHO TOL TPOYPAUMaTOG opileTarl pe v
evtoAn] BEGIN { } kot mepthapfavel 6heg Tic evtorég mov Ba yivouv pia gopd, Katd tnv ekkivion g tov
npoypappatos. Edd pmopovv va apyikoromBoiv petafintéc, va avorybovv apyeia, KA.

To debtepo TUNUA TOV TPOYPAUUATOG OTOTEAEITAL OO £Vl GUVOLO OTd KOvOVES TOV O EKTEAEGTOVV Ylol
Ka0e ypappun tov apyeiov £16650v. AvTol o1 KavOveG amoTeEAOVVTOL Atd dVO KOUUATIA. To TPADOTO KOUUATL

opilel oe molEg YPOUUEG TOV aPYElOVL €1GO30V OVAPEPETOL O KOVOVOS, KOl TO Ogutepo opilel moleg
Aertovpyieg Oa wpaypatomromBovv yuo avtés T1g ypappés. o mapdderypa o Kavovag:

/"r/&&/tecp/ |



flow id = $8;

if (flow id == 0) {
data 0 += $6;
packets 0++;

}

if (flow id == 1) {
data 1 += $6;

packets 1++;

[I{%2)

opilet 011, 6TAV GLVAVTICOVUE [0 YPOAUUT TOL 0pYEiov €16000V OV va EEKIVAEL e TOV YOPAKTNPO “T
(/1)) ko (&&) mov meprhopfaver tn AEEn tep (/tep/), Tote avaroyo pe v T tov £low id (6ydoo
nedio ¢ ypappng v onoia e&gtalovpe):
e av 1o flow id eivor ico pe 0 tote  perofAnty packets 0 ow&hveron katd 1, kot n TN g
petapintg data 0 av&dveton Katd v T mov Ppicketan 6to £kto medio ($6).

e ovto flow id eivon ico pe 1 tote  peroPint) packets 1 av&dverar katd 1, Ko n T g
uetofAntg data_1 av&dveron katd v Tiun mov Ppioketal 6to ékto medio ($6).

To 1pito tuqua opileton omd v evtoann END{ } xor meprhapfdaver tic Aerrovpyiec mov Oa
mpaypoatomonbodv  aeov dwPactel oAdKANPO TO apyelo €GOS0V, GTO TEAOG TNG EKTEAEGNG TOL

TPOYPELLOTOG.

5.3  Ymolioyicuos tov minlovs TV TOKETOV KOl THS TOGOTHTAS TMOV OEOOUEVOV TOD
eAqpOnoav

Mo va pelemnoovpe to dV0 TPOTOKOAAD TPEMEL VO LETPHCOVUE TNV TOGOTNTA TOV OESOUEVOV TOV
eMoebnoav Kot T didpkeln TG Tpocopoinong. o kabe makéto mov ELaPe 0 AmMOdEKTNG, N TOGOTNTO
TOV 0E00UEVOV aLEAVETAL KATA TO LEYEDOG TOL TAKETOV. ZVVETMC, TPEMEL VAL EVIOTIGOVUE TG YPOUUES TOV
apyeiov tyvoug mov pavepdvovy ophn Ayn makétov TCP. Avtég o1 ypaupég apyilovv e Tov yapoaktnpo

(Yo%)

r” ko mepthapPavouy v AEEn tep. o kéBe této ypouun mov evtomileton M petaPAnt packets
(apBpdg makétmv mov eANeOncay) avEdvetol katd va, evad 1 petapintn) data (mAn0og dedouévaov mov
emobnoav) avédvetal kotd to péyebog Tov makétov. ‘Etot onpiovpysitat to mapakdtom tpdypoppo awk:
BEGIN {

data 0=0;

packets 0=0;

data 1=0;

packets 1=0;
}
/r/&&/tep/ |
flow_id = $8;
if (flow_id == 0) {

data 0 += $6;



packets O0++;

}
if (flow_id == 1) {
data 1 += $6;

packets 1++;

END {
printf ("Total Data received for flow ID O0\t: %d Bytes\n", data 0);
printf ("Total Packets received for flow ID 0\t: %d\n", packets 0);
printf ("Total Data received for flow ID 1\t: %d Bytes\n", data 1);
printf ("Total Packets received for flow ID 1\t: %d\n", packets 1);
h

5.4  Extéleon tov mpoypaupuatos avaioens

IMa v ektédeon mpoypappdtov awk, ypnoponoteital o diepunvéng (interpreter) awk pe TopapéTpovg to
OVopoL TOL apyelov 7OV TEPLYPAPEL TIS OOOKOGIEG TNG OVAALONG KOlL TO OVOWUO TOV Opyeiov 7oL
wepthapPavel to dedopéva mov Ba avaivbovv. Edv o mapamdve kmdkag £xel amodnkevtel oto apyeio
trace.awk kot to dedopéva Ppickovtar 610 apyeio lab4 . tr, tOTE EKTEAOVUE TNV EVTOAN:

awk.exe -f trace.awk < lab4.tr

Avt n eviodn Ba eppavicel otnv 006vn Tov oplBpd TV TOKETOV Kol TO TANO0G TV SESOUEVEOV TOV
eMoebnoav yuo kabe por| kivnong.

5.5 Epowtioeg

Ocwpmvrog péyebog mapadipov (1) N=10 xar (ii) N=Nyp (6n0g mpocdiopictnke 6o dEVTEPO EPAOTNLO THG
evotnrag 4) pe kabvotépnon petadoong oe OAeg Tig Levéels ion pe 50 msec, va amavinoete ota akdAovha
oOUP®VO LE TO dedopéva Tov apyeiov tyvoug:

e Tlowg givor 0 apBudg TV TaKETOV TOV TapeANEOncay, Toca dedouéva TapeAnencay amd Tov
TOPOANTTI KOTA T SEPKELD TG TPOGOUOIMONG Yo KAOE por| Kivnong;

o E&etdlovrog 10 apyeio ixvovg, Tpocdiopicte 6€ mOGO YPOVO AMEGTAANCAV OVTA ToL SEGOUEVO OTIG
dvo mepmtdoelg Yo kébe por kivnong. Iloog o pvBudc petddoong dedopévev Kot ol givat M
YPNOLUOTOINGN TOV KAVAALOV;



