AIKTYA ENMIKOINQNIQN
EpyaoTnpiaki Aocknon 2
1. 2uvOsrorepa mpoBAnuara ue 1o NS2

10 Tp@TO PEPOC TG Acknong 2 Ba opicovpe 6to NS2 pia tomoroyia diktHov pe t€6cepig KOUPovg, otnv
omoia évag kKOpUPog Aettovpyel og dpopuoroyntng kot Tpowbei to. dedouéva Tov 6TEAVOLY dVO KOUPOL 6TOV
TéTapTo KOUPOo. Oa Ppovpe Evav TPOTO Vo S10KPIVOLUE TIC POEC HESOUEVOV TOV dV0 KOUP®V OmOGTOANG
kol Qo dgiEovpe TG umopel vo emiPAénetal kdbe ovpd, dote vo PAEmOLUE TOGO YEUATN €lval Kol TOGA
TOKETO ATOPPITTOVTAL.

Inpeioon: Eivan oxémpo va avatpééete 6to puALASLO TNg Tporyovprevng Acknong, yio va Bounbdeite tig
dwadkacies pe Tic onoleg calovrat Kot Tpéyxovv ta apyeio. Auuilovpe 6TL TPV Tpocopoudsete Eva apyeio
“E el mpémel kdBe popd va to odlete (Save). ' va epgaviotel o dpopéag (cursor) oto “Command
Prompt”, 6tav eivar avorytd to NAM 1| 1o Xgraph, npénel mpwto va kieioete ta mapdbvpd tovg. Kieiote

o uovo moatdvtog to “X” 6efd emdved otnv Pmdpo Tov Tapadvpov ., oy amd to pevov File. 1o
TéA0g 1oL gpyaotnpiov kdvte “log off” mpwv @vyete. Mo ékdoomn Tov kMO dideTon 6TO TEAOG KAOE
Evottog 10 cupfovientikd okomd Kot Lovo, T.y. o€ TePImT®on AdBovg KA.

1.1 Tomoioyia

Onwg mavta, 1o Tp®TO Prpa ivol 0 OPIGUOC TNG TOTOAOYING TOL S1KTVOV. 0 TPETEL VoL SNUIOVPYNCETE Eva
apyelo, m.y. “exercise2.tcl”’, pe TOov TPOHmO TWOL TEPLYpheeTon otV  Epyactypioxy Aoknon 1,
YPNOLLOTOLOVTOG TOV KOJKA NG Evdtyrog 2.2 exeivng TG Aoknong g vmoderypo. Onog emmdnke
TPONYOVUEVMC, OVTOC 0 KMIkaG o givor mdvtote mapouolog. Oo mpénel mAvIote va dnuiovpyeite éva
avTIKEiLEVO Tpocopoimong, vo, apyilete tnv mpocouoimon pe v 1010 eVIoAn Kal, av Bélete va TpEYEL TO
NAM «xot 10 Xgraph, Oo tpénet vo, avoiyete mavta apyeia “trace”, va ta apytkomoleite kol va opilete ua
dwdwkacio mov va To KAetvel. Eiocdyete topo TIC TOPOKATO YPOUUES OTO OpyIKO template TOV
TPOTYOVLLEVOD KMOIKO, MOTE Vo dNovpynoete 4 koupoug.

set nO [$ns node]

set nl [$ns node]

set n2 [$ns node]

set n3 [$ns node]

To mapoxdro Tufpa kdduco Tl dnpiovpyel Tpeig appidpopeg (ebéelg peTta&d v KOUPV.
$ns duplex-link $n0 $n2 1Mb 10ms DropTail

$ns duplex-link $n1 $n2 1Mb 10ms DropTail

$ns duplex-link $n3 $n2 1Mb 10ms DropTail
Mrnopeite Tpa vo. choete To apyeio, pe File — Save, ko vo, tpé&ete 10 script. Mmopet vo povel oto NAM,
0T M TomoAoYia glvar Alyo dxopym. Mmopeite vo kdvete KMk 610 kKovumi “re-layout” yio vo Tnv KAvVETE VoL

Qoivetor kaAvtepn, oAAd Ba NTov KOAO Vo VITAPYEL TEPIGCOTEPOG EAEYXOG 6TO oyYédo. [Ipochiote Tig
enoueveg ypoupég oto Tcl script, Eavaocmote kol EavapyioTte To.

$ns duplex-link-op $n0 $n2 orient right-down
$ns duplex-link-op $nl $n2 orient right-up
$ns duplex-link-op $n2 $n3 orient right



[Mpopavdg avTihapPavesTte TL KAVEL AVTOC 0 KMOKOG, OTAV KOITAEETE TOPO TNV TOTOAOYiO, 6TO TapAbvpo
tov NAM. Oa ntpénet va €xel T popen mov eaivetol oty Ewova 1.

Ewcovo. 1 - Avorapaotaon tne tomoloyiag teaoopwv koufwv aro NAM

[Moapammpnote 0tL T uépn tov NAM mov €xouv oyéorn pe TV ovtouartn oyediaon Exovv eEapovioTel,
ened TOpo avorapPdvere oeilg To oy€010. Mmopeite va TEPANATIOTEITE e ALTO, TPOG TO TOPOV OUMC
QN OTE TNV TOTOAOYi OTTMG elvar.

1.2 Ta yeyovora (events)

Anpovpynote topa dvo UDP agents pe mnyég mov mopdyovv kiviion CBR kol TpoGapTNOTE TOUG GTOVG
kopuPovg “n0” ko “nl”. "Emeita dnprovpynote Evav Sink Agent Kol TPOGAPTHOTE TOV GTOV KOUPO “n3”.

#Anuioupyia evog UDP agent kal «TTpooapTnoA» TOU GTOV KOUBOo «n0»
set udpO0 [new Agent/UDP]

$ns attach-agent $n0 $udpO

#Anpioupyia piag NyRg kivnong CBR traffic source kai «tommoBétno» TnG otov «udpO»
set cbrO [new Application/Traffic/CBR]

#Npoadlopioudg TNG Kivnong S€dOPEVWYV TTOU TTAPAYETAI OTOV KOUPBO «nO»
$cbro0 set packetSize_ 500

$cbro set interval_ 0.005

$cbro attach-agent $udpO

# Anuioupyia evog UDP agent Kal «TTpogdpTnoA» TOU GTOV KOPPBOo «n1»
set udpl [new Agent/UDP]

$ns attach-agent $nl $udpl

# Anuioupyia piag TNyng kivnong CBR kai «totmoBétnon» Tng otov «udp1»
set cbrl [new Application/Traffic/CBR]

#IMpoodlopIoPOS TNG Kivnong OedOUEVWY TTOU TTAPAYETAI OTOV KOPPBO «n1»
$cbrl set packetSize_ 500

$cbril set interval_ 0.005

$cbrl attach-agent $udpl

#Anuioupyia duo agents sink0 kai sink1 yia Tn Afwn dedopévwy

set sinkO [new Agent/LossMonitor]

$ns attach-agent $n3 $sinkO

set sinkl [new Agent/LossMonitor]



$ns attach-agent $n3 $sinkl

# 20vdeon Twv duo CBR agents pe Toug sink agentc
$ns connect $udpO0 $sinkO

$ns connect $udpl $sinkl

Eivar emBounto va apyioetl va otédvel o tpmtog CBR agent 6tav t = (.5 sec Kol va. GTOUOTAGEL OTOV TO t =
4.5 sec, evd 0 0e0tepog CBR agent vo. apyicel 0tav t = 1.0 sec ko vo otopatost otov t = 4.0 sec.

$ns at 0.5 "$cbr0 start”
$ns at 1.0 "$cbrl start”
$ns at 4.0 "$cbrl stop"
$ns at 4.5 "$cbr0 stop"

Apyiote 1o script mAnkTpoloymvtag “Ns exercise2.tcl” kol votepa 1pééte o animation.
o E&nynorte Tig TapatnpioEs 6og.

Eivor mwpopavég 0Tt kdmoto TaKETo amd TIG PoEC YAVOVTaL, OALG dev givol €0KOAO VO, TO TPOGOIOPICOLLLE.
Kot o1 000 poéc mapiotdvoviarl pe povpo ypda, ondte o uovog Tpomoc va dumotwbdel Tt cvuPaivel ota
moKETA lvan va o Tapakolovdel kdmolog 6to NAM kdvovtog KMK TAvm Touc. XTIC ETOUEVEG dVO EVOTNTES
avaPEPETOL O TPOTOG JAKPIONG TOV V0 OLUPOPETIKOV POdV Kol O TPOTOS TOPOKOAOVONCTG TOL Tl
TPAYHOTIKA cupPaivel oty ovpd g Levéng amd “n2” mpog “n3”.

1.3 Znuadeua poorv

[Ipocbéote T1g TOpakdT® 600 YPAUUEG GTOVG OVO OPIGIOVS TOV Udp agents AVTICTOLOL.

$udp0 set class_ 1

$udpl set class_ 2

[IpocBéote tdpo T0 TapokdTm TUNUO KOOWe oto Tcl script, kotd TpoTiunomn otnv apyn UETd 1
onuovpyia Tov avtikeipevov (object) mpocopoimong.

$ns color 1 Blue

$ns color 2 Red

O k®dwog aVTdHG GOG EMTPETEL VO AVTICTOYICETE SLOPOPETIKA YPOUATA GE KABE pon TOKETOV. XDOOTE Kol
tpééte 10 script Ko Ba dgite 610 NAM 611 1 e pon Ba glvan pumhe evd n dAAn Ba glvan kKOKKIvVT, OTTMG
eaiveron otnv Emcova 2.

Ewova 2 — Avorapdotaon s kiviiang pe Eyxpoun poy woketwv ato NAM

Av mopatnpnoete ™ (V&N and “n2” mpog “n3” ywo Ayo, kai Bo dlamiotdoete OTL, LETA OO TOPELELOT)
KOO0V YPOVIKOU SLUGTILLATOC, 1] KATAVOUN HLETOED UTAE Ko KOKKIVOV TOKETMV Ogv elvar mAgov 101, Xtnv



EMOLEVT] EVOTNTA OVOPEPETOL O TPOTOG LE TOV OTOI0 UIopeite vo dgite péoa otnv ovpd avapovig kade
Levéng yuo va mopotnpioete Tt cuuPaivet.

1.4 apaxolovOnon ovpads ue 1o NAM

[Ipénet vo mpocBécete TNV TOPAKATO YPOUU 0PIGUOD TNG BEGNC TG OVPAC GTOV KMOTKE GOg, Yl Vol
napakolovdnoete v ovpd g (eHENG amd “n2” wpog “n3”.

$ns duplex-link-op $n2 $n3 queuePos 0.5

Yhote ko TpéEte TaA TO apyeio, apyiote To NAM kot Oa deite (o e1kOva, TOPOLOLN LLE TNV TOPOKAT®.

Ewova 3 — Avorapdotaon aro NAM t¢ ovpag waxétwv oty (edén

Mmropeite va deite To TOKETO GTNV OVPA TOPA KO LETE amd Alyo va Ogite TS amoppinTtovTol To TaKETA. Ao
Oglte OTL amoppimTovTon LOVO UITAE TOKETO, AAAG OEV UITOPOVLE VO TEPIUEVOVLE STKOLOCUVT] OO 10, OTTAN
ovpd DropTail.

Mo va Pedtidoete v ovpd avapovig, kévovtag v mo “dikain”, ypnolwomomote o, ovpd SFQ
(Stochastic Fair Queuing) yio tn {evén omd “n2” wpog “n3”. INa va 10 kdvete owtd, AALIETE TNV YPOUUN
7ov opilel ™ Levén petald “n2” kot “n3” pe TV TOPUKAT® YPOLUT:

$ns duplex-link $n3 $n2 1Mb 10ms SFQ
Inueioon: Ouunbeite 6T npénel vo kieivetar 1o NAM povo natovtag 1o “X” de€ib embve otnv pumdpo
Tov TOPafHPOL [=[5lx] ka1 0yt oo To pevov File.
1.5 Epwrtijoeis
e [fowo &ivor 10 MOGOGTO TOV TOKETOV TOL YAVOVIOL OO TNV UTAE KOl KOKKVI por, OTOv
ypnoponoleiton 1 ovpd DropTail;
o [lapatnpmvtag to animation, EKTYUNOTE TO TOGOGTO TMOV TOKETOV TOV YAVOVTOL OO TNV UTAE KOl
and TNV KOKKwvN pon, 6tav ypnoiponoieitor  ovpd SFQ;
e Eival t0 1060616 00Td avopevopevo, av Adfovpe voyn tov pubBud petddoong Kabe wnyng Kot T
yopntkotnta g Levéng; [loeg etvar o1 andreieg kabe porng oe bit/sec;
1.6 IlapaxoiovOnon ovpag ue to Xgraph
Mo va pmopéoete va deite T0 OMOTEAEGLOTA TNG TPOCOUOIMONG KOl GE YPOQPIKT TAPACTOCT), B0 TpEmeL va
opioete po drodkacion KoToypagng e Kivnong oe &va apyeio e£000v frace, TpocHETOVTAG TIC TAPAKATM
YPOUUES OTO SCrIpt, KOT® omd TN EVIOAN oplopov ¢ Béong g “ovpds” mov gidaue oty §1.4.
#Aiadikaoia (procedure) karaypa@ng TnG Kivnong
proc record {} {

global sinkO sinkl fO f1



set ns [Simulator instance]

#OpIoPOG TNG XPOVIKAG TTEPIOdOU TTou Ba EavakAnBei n diadikaoia.
set time 0.2

#Kataypagr Twv bytes

set bwO [$sinkO set bytes ]

set bwl [$sinkl set bytes ]

#OpPIOPOG TOU XPOVOU TNG TPEXOUTAG KATAYPAPHG

set now [$ns now]

#YT1oAoyiopog Tou bandwidth kal kataypa@r] autoU OTO OpPXEiO.
puts $f0 "$now [expr $bwO/$time*8/1000000]"
puts $f1 "$now [expr $bwl/$time*8/1000000]"
#Kdavel Tnv TiuA bytes_ 0

$sink0 set bytes_ 0

$sinkl set bytes_ 0
#EmavatpoypaupaTiopdg NG diadikaoiag

$ns at [expr $now+$Stime] "record"

}

H dswodkasio g xataypaeng Ba mpémel vo kAnbei otnv apyn g mpocsopoinong, Palovios Tig TapaKaT®
YPURUES GTOVG KABOPIGLOVG TV XPOVOV TV YEYOVOT®V (events).

#ApXN TNG KaTaypapng Oedouévy
$ns at 0.0 "record"”

Eniong, npénet va 160000V Kot 01 TopakdT® Ypap e Yo T dnpiovpyia Tov apyeiov tov Xgraph, petd m
dnpovpyia apyeiov eyypaeng yio. to NAM.

#Anpioupyia Tou apxeiou eyypa@ng Tou Ba xpnoiuotroinBei ue 1o Xgraph

set TO [open outO.tr w]

set 1 [open outl._tr w]

Téloc, o1 dradikacia KAEIGILOTOC TV apyeinv Ba tpénel va tpootefohv ot e&Ng eVTOALC:
#KAeiopo Twv apxeiwv e€6dou

close $f0

close $f1

Mmnopeite va dgite TOVTOXPOVA TIC YPOUPIKEG TOPACTACELS TOV PLOUOV UETASOONG TOV OESOUEVOV TOV
ovvéleEav kot ol 000 sink agents ywo TIC dVO POEG MANKTIPOAOYDVTAS TNV €VIOA: “Xgraph outO.tr
outl._tr”.

1.7 Epotioeig

o Enainfedote tic amavinoeilg g Evotyros 1.5 (Yo ovpd DropTail xar ovpd SFQ), ypnoiponormvrag
TIG YPOPIKEG TOPACTAGELS TOV Xgraph.

o I[low givor M PEYI0TN Kot ol 1) EAGLYIOTN TIU TOV PLOUOD LETOPOPAS TV OESOUEVOV Y10 TIG dVLO
poég;



o XTIC YPUPIKEG TTAPUCTACELS TOV Xgraph vrdpyovv doTNUOTE HE UNOEVIKO puOUd UeTAdooNC Kot
dlwoTAUaTO oL M Ul YN omd uovn g eBdver 1o 1 Mbps. Tldg epunvevete avtég TIC
TOPOTNPNOELS;



Oroxinponévog kaowkag Yo Tnv Epyaoctnproxn Acknon 2, Evotnyra 1
set ns [new Simulator]

$ns color 1 Blue
$ns color 2 Red

set nf [open out.nam w]
$ns namtrace-all $nf

set fO [open outO.tr w]
set 1 [open outl.tr w]

set nO [$ns node]
set nl [$ns node]
set n2 [$ns node]
set n3 [$ns node]

$ns duplex-link $n0 $n2 1Mb 10ms DropTail
$ns duplex-link $n1 $n2 1Mb 10ms DropTail
$ns duplex-link $n3 $n2 1Mb 10ms DropTail
$ns duplex-link-op $n0 $n2 orient right-down
$ns duplex-link-op $nl $n2 orient right-up
$ns duplex-link-op $n2 $n3 orient right

$ns duplex-link-op $n2 $n3 queuePos 0.5

proc record {} {

global sinkO sinkl fO f1

set ns [Simulator instance]
set time 0.1
set bwO [$sink0 set bytes_]
set bwl [$sinkl set bytes_]
set now [$ns now]
puts $f0 "$now [expr $bw0/$time*8/1000000]"
puts $f1l "$now [expr $bwl/$time*8/1000000]"
$sink0 set bytes_ 0
$sinkl set bytes_ O
$ns at [expr $now+$time] "record”

3

proc finish {} {
global ns nf fO f1
$ns Flush-trace
close $nf
close $f0
close $f1
exit O

}

set udpO [new Agent/UDP]
$ns attach-agent $n0 $udpO
$udpO set class_ 1

set cbrO [new Application/Traffic/CBR]
$cbr0 set packetSize_ 500
$cbr0 set interval_ 0.005
$cbr0 attach-agent $udpO

set udpl [new Agent/UDP]
$ns attach-agent $nl $udpl
$udpl set class_ 2

set cbrl [new Application/Traffic/CBR]
$cbrl set packetSize_ 500

$cbrl set interval_ 0.005

$cbrl attach-agent $udpl

set sink0 [new Agent/LossMonitor]
$ns attach-agent $n3 $sink0



set sinkl [new Agent/LossMonitor]
$ns attach-agent $n3 $sinkl

$ns connect $udpO $sinkO
$ns connect $udpl $sinkl
$ns at 0.0 "record"”

$ns at 0.5 "$cbr0 start"

$ns at 1.0 "$cbrl start"
$ns at 4.0 "$cbrl stop”
$ns at 4.5 "$cbr0 stop”
$ns at 5.0 "finish"

$ns run



2. Auvauikn ouutrepipopd SIKTUoU

Y10 devtepo péPog NG Acknong 2 6o mopovcidcovpe Eva TOPAOEIYUO SLVOULKOD OIKTVOV, OTOL 1|
dpoporoynon avampooappdletar O6tav Komel wkdmowa Cevén. Katd v mopeio Ba cag dsiovpe mmg
UTopeite va S1aTnPNoETE £va peyaAvTeEPO aptBpod kopPwv o éva Tcl array avti va ddoete o€ Kabe kopupo
70 J1K6 TOV HGVOLUOL.

2.1 Aquiovpyia ueyalvtepns tomoloyios

Anuovpyeiote éva Tel script yU avti v doknon ue évopo ‘exercisel.tcl’. Mmopeite vo, petopépete 1o
apyé template ond v Epyactyproxn Aoknon 1 6° avtd 10 apyelo. INUEIOVETOL TAAL, OTL yio ETaABgvon
Kot 510pBwen VYOV AabmV, 0 KOOKOG VITAPYEL OMOKANPOUEVOS GTO TEAOG TG GLOKNOTG.

Onwg mavta, mpémel mpdTo v dnuiovpyndel 1 tomoioyic, ov Kol avT TN QOPA aKoAovOeitar GAAN
npocéyylon mov Ba ™ Ppeite mo PoAkn, Otav ypewdletar va dnpovpyeite peyolvtepeg tomoroyiec. O
axolovboc kddkag dnutovpyet entd KOUPOLG Kot TOVg amobnkevel oto array “n()”.

for {set i1 0} {$i <7} {incr i} {
set n($i) [$ns node]
}

Oa mpémel vo €xete MOM ocvvoavinoel Ppoyovg “for” oe GAAeg YAMGGES TPOYPOULOTIGULOD Kol Glyovpa
Katolofoivete auéoc T SoUT]. ENUEIMCTE OTL TA arrays, OTMG aKPLBOG Kot ot GAAeC petafintég oty Tcl,
OgV TPEMEL VO SIEVKPIVIGTOVV AIO TNV apYT]. XTI CLVEXELW GLUVOEOLUE TOVG KOUPOoVS Yo va dnpovpynOel
KUKAKT) TomoAoyio. O kddkag Tov akoAovbel icwg Gog aiveTat apyikd Alyo TOATAOKOG.

for {set i 0} {$i <7} {incr i} {
$ns duplex-link $n($i1) $n([expr ($i+1)%7]) 1mb 10ms Droptail
}

O Bpoyog “for” cuvoéel kdbe kOUPo pe TOV €MOUEVO TOV OTO array, pe Eaipeor Tov TeAeLTaio KOUPo o
onofog cuvdéetar pe tov mpdTo KOUPo. o va yivel avtd ypnowponoteitan o teheots “%” (modulo). Otav
tpé€ete To Sscript, n tomoAoyio o eaiveTon apykd Alyo mepiepyn oto NAM, ahld apod KAVETE KAIK GTO
kovuni “re-layout” Oa gaiveror 6nwg otnv Ewkdva 4.

Ecovo. 4 — Avamopaoraon s korAixhg toroloyios ato NAM
2.2 Awakomij {evéns
To endpevo Prpa eivon va otalodv dedopéva amd Tov kopfo “n0” otov k6pPo “n3”.

#Anuioupyia evog UDP agent kai «TTpookOAANCH» Tou oTov KOURo «n0»
set udpO [new Agent/UDP]



$ns attach-agent $n(0) $udpO

# Anpioupyia piag TNyAg kivnong CBR traffic source kai «tommoBétnoni» TG otov «udpO»

set cbrO0 [new Application/Traffic/CBR]

#[Mpoodiopiouodg TNG Kivnong 6€d0ouEVWY TTOU TTapAyeTal oTov KOPBo n0

$cbr0 set packetSize_ 500

$cbr0 set interval_ 0.005

$cbro attach-agent $udpO

#Anuioupyia Tou agent sink0 yia Tn Afyn dedouévwy Kal «TTPOCAPTNCT» TOU OTOV KOUBO «n3»

set sinkO [new Agent/LossMonitor]

$ns attach-agent $n(3) $sinkO

# Zuvdeon Tou CBR agent pe tov Sink agent

$ns connect $udpO0 $sinkO

#ApxN YEVVATPIOC Kivnong

$ns at 0.5 "$cbr0 start”

#TEMNog yevviTpIag Kivnong

$ns at 4.5 "$cbr0 stop"

O mopomdveo KOdwkag Bo mpénel va cog elval topo yvopiuoc. H povn dopopd g mpog Tig televTaieg
EVOTNTEG €lval OTL TOPO YPTOLULOTOLOVVTOL GTOLXELD TOV array Twv KOUPwv. Av apyioete to script, Oa, deite
ot 1 xivnon akoAovBel T cvvTopodTEPN dadpoun and Tov kopPo “0” otov koppo “3” pnécm Tv KOUPoV

“1” xon “27, o0mwg B avapevotav. [lpocBétovpe tdpa Eva evdtapépov yapoktnpiotiko. Kdvoope ) {evén
LETAED TV KOUPwV “1” Ko “2” (Tov yproiponoteitot yia n petddooon) va drakomel yuo 1 sec.

$ns rtmodel-at 1.0 down $n(1) $n(2)
$ns rtmodel-at 2.0 up $n(1) $n(2)

Mmnopeite Topa vo. opyicete to script midt ko Oa deite 6T petadd 1.0 xoi 2.0 sec 1 {gvén Ba drokomel kot
oA T 6edopévVa, ToL oTEAVOVTOL 0t Tov KOpPo “0” ydvovtar ( Ewova 5).

©
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Ewcovo. 5 — Avaropdotaon s oroxong (edéne petald 1 xar 2

Ba deite TOPA TOG VO XPNOLULOTOLEITE TN SLUVOUIKT dPOLOAOYTGN Y10 TNV ETIAVGT ALTOV TOV TPOPANLATOGC.
[Mpocbéote TNV emduEVT Ypauun oty apyn Tov Tcl script, petd ) dnpiovpyio Tov object TPOGOUOIWGOTC.

$ns rtproto DV
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Apyiote mdl v mpocopoiwon kol Bo degite OTL, apyikd, &voag peyOAog aplBpodg HIKPAV TOKETOV
KUKAOQOPOUV 6TO diKTLO. AV EAATTOOETE OPKETA TNV TayVTNTA Tov NAM Y10 va KAVETE KAIK TAV® oTa.
wakéto, Oo degite OTL vEApyovv mokéta “rtproto DV (routing protocol distance vector) ta omoio
YPTOLLOTOIOVVTOL YIo TNV OVTOAANYT TANpoopiag dpopordynong uetaé&d tov kopfov. Otav n (evén
owakomel wiA oto 1.0 sec, n dpoporoynon Ba evnuepwbel kot 1 kivnon Bo avadpoporoyndei péow twv
KOUPwV “67, “5” kan “4” (Ewodva 6).

e \@\\

-

/@
Ewcovo. 6 . Avodpouoroynon twv roxétwv e (edéng 0-3

2.3 Epwtioeig

o [leprypbyte pe omid Adywn ™ Owdikacio. mov £Aafe y®Po OTO TAPATAvV® animation. Amd T
€EaPTATOL 1] SUVAUIKT] GUUTEPLPOPE TOV SIKTOLOV;

e [l 0 k6éuPog 0 ocvveyilel va otélvel makéta otov kKOUPo I yio kAmolo msecs evd €Yl mECEL M
ouvdeon UeTaED TV KOUPov 1 Kot 2;

e [ oo Aoyo otapatdel Kot aAhaler tn dpopordynon mpog tov KOUPo 6;
2.4 Ilpocouoiweon oto Xgraph

[o va deite to omOTEAEGULOTA KOU GE HLOPON YPOQIKNG TOPACTAONG KE TO Xgraph, mpocBécte nv
TOPOKATO S10OKAGI0 GTO SCript KOl KAVETE TIG AmapoiTnTeES AAAAYES GTOV VITOAOITO KMOUKO.

#Aladikaoia (procedure) kataypa@ng TnG Kivnong
proc record {} {
global sinkO fO
set ns [Simulator instance]
#OpIoudg TNG XPOVIKNG TTEPIOGdOU TTou Ba EavakAnBei n diadikacia
set time 0.2
#Karaypaer Twv bytes
set bwO [$sinkO set bytes ]
#0OpI1opdg Tou Xpdvou TNG TPEXOUC OGS KATAYPOPrG
set now [$ns now]
#Y1oAoyiouog Tou bandwidth kail kataypagr autou oTo apyeio
puts $f0 "$now [expr $bw0/$time*8/1000000]"
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#Kdavel Tnv Tiun bytes_ 0
$sink0 set bytes_ 0

#ETavatrpoypappaTionog TG diadikaaiog
$ns at [expr $now+$time] "record"

}
2.5 Epwtioceig

o YvuyKkpivete 10 animation ue ) YpAPIKn topdotacn. Elval katd tn yvoun cog cwotd To ypaenuo;

e [Ipoonafnote va 10 Pedtiwoete arddlovtag pio omd T petafAntéc g dwdikaciog “record”. Na
oyedidoete, pe 1o Xgraph, dvo Bertiopévo ypaenuata yio 600 SQOPETIKEG TIES TNG METOPANTIG
7oL o oAAGEETE;

e E&nynote 10 oynua TG YPOPIKNG TAPACTACNG GE GLVAPTNON UE TO YEYOVOTO KOl T TOPOUETPOVG
TOV SIKTHOV.
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Oloxinpopnévog kmowkog yro v Epyactnpraxn Acknon 2, Evotnra 2
set ns [new Simulator]

$ns rtproto DV

set nf [open out.nam w]
$ns namtrace-all $nf
set O [open outO.tr w]

proc record {} {
global sinkO O
set ns [Simulator instance]
set time 0.2
set bwO [$sinkO set bytes ]
set now [$ns now]
puts $f0 "$now [expr $bw0/$time*8/1000000]"
$sink0 set bytes_ 0
$ns at [expr $now+$time] "record"

}

proc Finish {} {
global ns nf 0
$ns Flush-trace
close $nf
close $f0
exit O
s
for {set i 0} {$i < 7} {incr i} {
set n($i1) [$ns node]
¥

for {set i 0} {$i < 7} {incr i} {
$ns duplex-link $n($i) $n([expr ($i+1)%7]) 1Mb 10ms DropTail
}

set udpO [new Agent/UDP]
$ns attach-agent $n(0) $udpO

set cbrO0 [new Application/Traffic/CBR]

$cbr0 set packetSize_ 500
$cbr0 set interval_ 0.005
$cbro attach-agent $udpO

set sinkO [new Agent/LossMonitor]
$ns attach-agent $n(3) $sink0
$ns connect $udpO0 $sinkO

$ns at 0.0 "record"

$ns at 0.5 "$cbr0 start"”

$ns rtmodel-at 1.0 down $n(1) $n(2)
$ns rtmodel-at 2.0 up $n(1) $n(2)
$ns at 4.5 "$cbr0 stop"

$ns at 5.0 "Finish"

$ns run
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