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Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

1 NPOAOIOx

2T TTAQiOI0 TWV  TIPOTITUXIOKWY OTToUdwv OT0 TUAPA [MANpo@opIkAG Tou
AAegavdpeiou AvwTtatou TexvoAoyikou [18pupatog Oeooalovikng Kal Kabwg o
KAVOVIOUOG opilel, avaTéBnKe n eKTTOVNON TITUXIAKNAG €PYACiag WG avatTooTTacTo
MEPOG TNG OAOKAApWONG Twv oTToudwyv. H TTapolca TITuXIakn epyacia €xel TiTAo
“‘AvarrTugn epappoyng dnuioupyiag ypaenudatwy atrdé Ta Trace apxeia TTou €CAyel
0 TTPOCOMOIWTAG BIKTUWV NS-2” kal emBAETWY KABNYNTAG yIa TV EKTTOVNCH TNG
gival o Ap Owudg Adykag, TTIOTNUOVIKOG CUVEPYATNG TOU TUAHATOG TTANPOQOPIKNAG
Tou ATEI ©@eooalovikng.

H TrTuxiokn) epyacia autry €xel oav oTOxOo Tnv Onuioupyia MIOG €QApPUOYAS
avaAuong Kal  YPOQIKNG ATTEIKOVIONG OTATIOTIKWV-PETPIKWY  TWV  OEVAPIWY
TTPOCOMPOoIWONG TTou ekTEAOUVTAI oToV NS-2. H epappoyn €xel wg povadikr) TTnyn
TTANPoQopIWV TO Trace apxeio Tou €¢Ayel O TIPOCOPOIWTAG OIKTUWV NS-2.
MapouoIEG EQAPUOYEG UTTAPXOUV , OPWGS OAeS TTapoucidlouv KATtrola TTpoARuaTa

N EAAEIYEIG TIG OTTOIEG EPXETAI VA KAAUWEI QUTH N Epyaaia.

O1 TTpWTEG KIVAOEIG YETA TNV avdBeon TNG TITUXIOKNG epyaaciag TrepieAdupBavay Tnv
avalnTnon TTANPOQPOPIWY OXETIKA WE TN MOP@N TWV TTANPOQPOPIWV TTOU £EAYEI O
NS-2, KaBwg E€TonNg Kal Twv IBIAITEPOTATWY TIOU MTTOPEI va TTAPOUCIAlouv
avaloya e TIG pUBUICEIG TTOU OpPICEl O XPrOTNG OTOV TTPOCOMNOIWTA. Tnv idla oTIyuA
gekivnoe kal n oxediaon TNG EQAPUOYNS Kal N €Upeon TNG KAAUTEPNG APXITEKTOVIKNG
AoyiopikoU. ‘Emreita ota TeAeutaia BrpaTta TTpayuaToTroifenkav OAol o1 €AeyxOl
TTOIOTNTAG KAl N OUYKPIOT TWV OTTOTEAECUATWY TNG EQAPHUOYNG ME GAAEG TTOPOUOIES

TTOU KUKAOQOpPOUV 1dn 0T dI1adiKTuO.

2UVOTITIKG N epyacia auTr) TTepIAaUPBAveEl TO BewpnTIKO UAIKO TTOU PPEBNKE OXETIKA
ME Tov NS-2 1O OTT0i0 XPNOIYOTTOINONKE Kal w¢ BAon yia Tnv avamtuén Tng
EQAPHUOYAG Mag. AKOAOUBEi n TTEPIYPA®A TWV AEITOUPYIWV Kal TOU YPOQPIKOU
TTEPIBAAAOVTOC TNG EPAPMUOYAS KOBWGS €TTIONG Kal Twv TTapadoxwyv TToU iowg
onuioupyndnkav yia TNV QVTIMETWTTION  d1a@épwyv  TTPORBANMATWY.  TEAOG
TepIhauBdvel  €va  oevaplo TTPocopoiwong padi pe Ta  atmmoTeAéopaTa TNG
EQPAPMOYAG WOTE va yivel €QIKTA N otmddeIiEn NG OWOoTNG A€IToupyiag. 210

TTapdptnua B ptropei kaveig va Bpel OA0 Tov KWAIKA TNG EQAPHOYAG.
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2 NEPIAHWYH

MeTd TNV CUYKEVTPWON KAl JEAETN TWV ATTAPAITNTWY TTANPOPOPIWV OXETIKA PE TOV
TTPOCOPOIWTA BIKTUWV NS-2 Kal TTI0 OUYKEKPIPEVA yia Ta Trace apxeia Tou eCAyel,
¢ekivnoe n avamrtuén piag aveEdpTnTng Kal avoixtol KWOIKA EQAPPOYAS VIO TNV
avaluon kal agloAdynon Twv ATTOTEAECPATWY TIOU TTPOKUTITOUV KATA TV

TTPOCONOIWON EVOG OIKTUOU.

Apéowg PETA opioTNKAV Ol ATTAITACEIG KAl O AEITOUPYIEG TNG €PAPUOYNG KOl
¢ekivnoe n @don avamrtuéng. Tnv oAokAfpwon TnG €QapuPoyrng akoAouBnoe pia
Oladikaoia SOKIMWY Kal EAEyXOU Twv OTTOTEAEOUATWY TNG O€ MiIa TTANBwpa

oevapiwv dIaQopPETIKOU TUTTOU, eVW TauTdxpova uttodAAovtav dlopOwaelg aTov

KWOIKA TNG EQAPHOYNG.
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3 ABSTRACT

After collecting and studying the necessary information about the network
simulator NS-2 and more specifically on the Trace files export, began to develop
an independent and open source application for analyzing and evaluating the

results obtained by simulating a network.

Immediately started the development phase , after requirements and functions of
the application were defined. Completion the application followed by testings and
in a variety of different types of scenarios, while undergoing corrections to code of

the application.
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1 Eicaywyn

1.1 Tevikd

ZoUpe O€ MIa ETTOXN TTOU ONUEIWVETAI TEPACTIA AUENON TNG KOIVOTNTAG QVOIXTOU
KWOIKA Kal TNG AioTag epappoywyv TnG KoivoTntag. OAo Kal TTepiIcodTeEPN TTPOCOXN
EOTIACETAI O€ EQAPUOYEG AVOIXTOU KWOIKA TOOO ATTO TNV TTAVETTIOTNMIOKK KOIVOTATA
000 Kal atTo 101WTEG Kal eTaIpieg. O TTPOCOPOIWTAG BIKTUOU NS-2 gival atroTéAeoua
TNG KOIVOTNTAG QUTAG Kal €xel KePdioel AdN BEon o€ TTOANG TTAVETTIOTAMIA KAl
EPEUVNTIKA KEVTPA KAl WG EKTTAIDEUTIKO OAAG Kal WG €peuvnTIKO AoyIoIKO. Kdbe
TTPOYPAPUA  TETOIOG  TTOAUTTAOKOTNTOG  OTTWG  €VOG  TTPOCOMOIWTH  JIKTUWV
ouvodeUeTal aTrd HIa o€lpd AsIToupyIwy 1 dUVATOTHTWY TTOU deV UAOTTOINONKAV N
Oev arroteAouoav PEPOG TWV ATTAITACEWY TOU TTPOYPAUMOTOG KOTA TNV OXediaon
TOU. AUTA Ta KEVA KOAEITAI N KOIVOTATA va KAOAUWEl TTPOCPEPOVTAC O KABE £vag To

£pYyo TOu.

1.2 Avrikeipevo kail Zkomrog TnG Napouvong Epyaciag

H TTapouoa TTuxioK €pyacdia TTpayuoToTToINONKE WS avattéoTTa0TO KOPUATI TWV
OTTOUdWV HOU OTa TTAQICIO TOU TTPOTITUXIOKOU TTPOYPAMUOTOG OTTOUdWY TOU
TuAPaTog MNAnpo@opikng Tou ATEI @gooalovikng kaTtd 1o akadnuaiko érog 2010-
2011. H epyaoia éxer TiTAo “AvATITUEN €QAPPOYAG UTTOAOYIOUOU Kal YPA®PIKAG

AvVATTAPACTAONG ATTOTEAECUATWY TOU TTPOCOPOIWTH NS-2”.

AvTIKEigEVO TIG €v AOyw epyaciag gival n avamTuén €QapuUoyrng TTou OEXETAl WG
€i0000 apyeia atroTeEAeCUATWY TOU TTPOocOpOIWTA OIKTUOU ns-2 (trace files) kai
uTTOAOYICEl OTATIOTIKA ATTOTEAEOUATA, €V ONUIOUPYEI KOl OXETIKEG YPOAPIKES
TTapaoTdoelg. TEAOG N epyacia TTeEPIAAUPBAVE! TNV PEAETN OOKINOOTIKWY OEVAPIWY

TTPOCOPOoIWONG BIKTUWV OTOV NS-2, yia TNV €dEIEN TNG €v AOyw £QApPOYAG.

2KOTTOG TNG Trapoucng €pyaciag eival n TPooBnRkn HIOG  avoIXTOU-KWOIKA
€QapuoynRg otnv d1dBeon Twv XpNoTwy Tou NS-2 yia TNV KAAUWN AEITOUPYIWV TTOU
Oev KOAUTITOVTAI ATTO TOV idI0 TOV TIPOCOPOIWTH, OTTWG Kal N CUAAOYN Twv
KATAAANAWY TTANPOQOPIWY OXETIKA PE Ta trace apxeia tou e€dyovtal amd Tov

TTPOCOMOIWTH.
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1.3 Me0odoAoyia ka1 Aoun Epyaciag

KuUplo TuAua NG epyaciag atmmoTeAEi n epapuoyni TTou avatrTuxdnke oTa TTAqioia
TNG. MNa TNV oxediaon TNG €QAPPOYAG ETTPETTE va TTAPOOUV KATTOIEG OTTOPACEIG
OXETIKA YE TNV UTTOOTAPIEN TwV TUTTWV TWV Trace apxeiwv 1mou £€dyel o NS-2. O
TTPOCOMPOIWTAG €ival avoiXToU KWAIKA YE dUvVATOTNTA AVATTTUENG KOl EYKATAOTAONG
module r} TNV TpoTTOoTToINCN TOU BACIKOU KWAIKA TOU, KAl AQRVEI OTNV EUXEPEIQ TOU
XPNoTn TNV Jop®A TwWV trace apxeiwv TTou e€Ayel N TTPOCOM0IWON Tou. To yeyovog
auTo dev PTTOopoUCE va TTPOPRAEPOE Kal yia To AOyo auTd N epapuoyn oxedIAoTnNKE
Baon Twv Bacikwv TUTTWV trace Ta OTToid €CAYEI O TTPOCOPOIWTAG TIPIV YiVEl
OTTOIAdNTIOTE WETATPOTI A TTPOCOAKN aTrd KATTOIOV XPNOTN, XWPEIG autd va
QATTOKAEIEI TNV EVOEXOPEVN OWOTH AEITOUPYIa KAl O€ TTPOCONOIWOEIG TTOU £XOUV YiVEl

aAAayEc.

2TNV ouvéxela ue oevdapla TTou dnuioupyndnkav f Bpédnkav oTo dIAdIKTUO ME
TuXaia €TMAOYH, TTPAYMOTOTTOINONKAV £AEYXOlI KAANG AEITOUPYIOG OTNV €QApPUOYN
TTOU avatrTuxenke. O1 d10pBWOEIC Kal O aAAQYEC OTOV KWAIKA ATAV CUXVEG KABOTI
1600 T0 documentation Tou TTPOCONOIWTH GCO Kal Ol TTANPOPOPIES TTOU AVTARBnKav
Katd Tn OIdpKEId TNG epyaoiag dev TPOoPepav €va €UKOAO Kal agIOTTIOTO

TTEPIBAANOV AVATITUENG.
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2 lMpoocouoiwTAC SIKTUWV NS-2

2.1 Eicaywyn

O NS-2 cival évag TTPOCOUOIWTAG OIKTUWY OIAKPITWY YEYOVOTWY O OTT0iog
avaTrTuxdnke oto TravemmoTAuio TG KaAipopviag Berkeley (UCB). Ytrootnpicel Ta
TTPWTOKOAAQ BIKTUWV TCP kai UDP, 6mwg etmiong mTpwTdékoAAa multicast kai
OpopoAdynong 1600 O¢ evoupuata 000 Kal o¢ aouppara Oiktua. O NS-2
EKMETAAAEUETAI TTARPWGS TIG duvaToTNTEG TOU QVTIKEIMEVOOTPAPOUG
TTPOYPAPMATIONOU Kal gival ypauuévog o€ C++ kal TCL. H TCL xpnoiyoTtrolgital yia
TNV ETTIKOIVWVIA TOU XPAOTN ME TOV TTPOCOMPOIWTH Kal TNV oxediaon Tou OIKTUOU,
evw n C++ ulotrolei OAeG TIC AEITOUPYIEG TTUPAVA VIO VO EKTEAEOTEN  MIa
TTPOCOMOoIwoN Kal va egaxBouv T1a atroteAéoparta Tng. O duo autég YAWOOEG
eMAEXONKav kKaBapd yia Adyoug emddoewyv atrd TNV TTAEUpd TG C++ Kal atmd Tn
Mn avaykn yia recompile yia tnv TCL. Av kai 0 NS-2 dgv gyyudtal Tnv €¢aywyn
TOTWV OTTOTEAEOUATWY O€ OXEON ME TOV TTPAYMATIKO KOOWO, TTpooTrafei va
MOVTEAOTTOINOEI JE AKPIBEIO TNV CUUTTEPIPOPA TWV TTEPICTOTEPWYV TTPWTOKOAAWV
KAl va WTTOPEI va XPnoIhoTroinBei yia TNV WEAETN TTOAAWV TTPWTOKOAAWV OTa
o1agopa etritreda Tou OSI. O NS-2 dev emegepyddletal Ta AmMOTEAEOHOTA TWV
TTPOCOPOIWOEWY, TTAPA YOVO €¢Ayel Eva apxeEio TO OTToio ovouddeTal trace file kai
TepIAapBavel 6Aa Ta diakpiTd yeyovoTa TTou cuvéBnoav KABeE XpoVvikr oTIyun KaTd

Tn d1dpKela TnNG TTpoocopoiwong. [3],[4]

2.2 Eiocodog dedopévv

O xpnoTtng Tou NS-2 TTpéTTel va TTapéxel Ta 0edopéva Tou dIKTUOU TTou £TTIBUET va
TTPOCONOIWOCEl XPNOIUOTTOIWVTAG TNV YAwooa TTpoypaupariopou TCL. H ouvdeon
TOU TTUPVA TOU TTPOCOMOIWTH PE Tov TCL KwdIKA TTOU TTAPEXEI O XPROTNG YiveTal
Me Tnv Xpnon TclCL (Tcl with classes) kair OTcl (MIT Object TCL). H popen tmou
Oivel Ta Oedopéva TOU OEvAPIOU TTPOOOMPOIWONG O XPHOTNG @aiveTal OTOV

TTOPAKATW KWAIKA. [3]

#Create an instance of the Simulator class

set ns [new Simulator]
#Add four nodes n0O, nl, n2 and n3

set n0 [Sns node]
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set nl [Sns node]

set n2 [Sns node]

set n3 [Sns node]

#Export packet traces

set f [open d2 1l1.tr w]

Sns trace-all Sf

#Create 2 (duplex) links (nO-n2, nl-n2, n3-nZ2)
#with 1.5Mb bandwidth and 10ms delay per link,

#including a DropTail queue for each 1link

Sns duplex-1link $n0 $n2 1.5Mb 10ms DropTail
Sns duplex-1link S$nl $n2 1.5Mb 10ms DropTail

2.3 Kéupol

KouBog (Node) oe éva dikTuo ovopadetal €va onueio ouvoeoNn , €iTe Eva onueio
avadlavoung f éva TeAIKO onueio mmikovwviag. O opIopdg evog KOUPoU ecapTaTal
atrd 1o OIKTUO KAl TO ETTITTEOO OTO OTTOIO TO TIPWTOKOAAO avagépeTal. 'Evag QuOIKOg
KOUPOG OIKTUOU €ival pia evepyr] NAEKTPOVIKI) OUCKEUN TTOU gival ouvdedeUEvn O€
éva OikTUO Kal €xel TN duvatdTnTa ammooToAnG, ANwng i diapiBaocng dedouévwv

MEOW VOGS KAVAAIOU ETTIKOIVWVIOG. [12]

210V NS-2 n €vvola Tou KOPBOoU Oev €XEl JEYAAEG DIOPOPES PE TOV OPICUO TTOU
00ONKe TTOPATTAVW. 2TOV TTPOCOMOIWTA WG KOUPOG opieTal KABE QVTIKEIMEVO TNG

kA&ong node.cc/node.h.

OAoi o1 kK6uBol pIag TTpooouoiwaong TTEPIAAUBAVOUV TOUAAXIOTOV TO TTAPOKATW
media [3],[5] :

e Mia dieUBuvon 1 Katrolo avayvwploTIKO (id) povoTovikd auéavépevo kata 1
(CexivwvTag atmd tnv Ty 0) o€ OA0 TO €UPOG TNG TTPOCOUOIWONG KABWGS
onuioupyeital o KaBe KOUPOC,

e Mia AioTa amé yeirovikoug képpBoug(neighbor ),

e Mia AioTta atmd TTpakTopeg (agent_),

e 'Eva avayvwpioTIKO yia Tov TUTTO Tou KOPBou(nodetype )

e To povtélo dpopoAdynong

H ecwrtepikr) doun evog Unicast kOupou @aivetal atnyv eikéva 1.
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NODE !
Classifier |
!
dmux @ |
Addr agents_
Classifier,

Node entry C\
/

entry_

classifier_

EIKONA 1: H EZQTEPIKH AOMH ENOZ UNICAST KOMBOY

Q¢ TmpoemmAoyy 0 TIPOCOPOIWTAG dnuIoupyei KOUBoug povodiavoung (unicast
nodes). Na va dnuioupynBei pia TTpooouoiwaon TTou va utrooTnpidel TToAudiavopn
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EIKONA 2 : H EZQTEPIKH AOMH ENOZ MULTICAST KOMBOY
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2.4 Apyxeia eg660u

Ymdpyxouv Oid@opol TpOTTol GUANOYRG Twv Oedopévwv TTou e€Edyovtal o€ Hid
TTPOCOMOIWON. Z€ YEVIKEG YPAMMES Ta yeyovoTa (Trace Events) eite epgaviovral
aueca katd TN OIAPKEIO EKTEAEONG TnG TIpocopoiwong, R (Mo  ouxvd)
amoBnkeUovTal O€ £Va APXEI0 WOTE va ETTECEPYAOTEI Kal va avaAuBei apyoTepa.
Ymdpxouv OU0 Paoikoi aAAG dla@opeTikoi  TPOTTOI  TTApAKoAoudnong Twv
Oedopévwy  TTOU  TTapdAyovTal KATtd TN OIAPKEIA  PIOG  TTPOCOMOIWONG  Kal
utrooTnpidovral amoé Tov TIpooouolwTr. O TpwTog, TToU ovouddetal Trace
KATaypA@el KABE TTAKETO PONIG @BAOEl, ATTOOTAAEN 1] ATTOPPIPOEI ATTO PIa oUVOEDN
N MIa oupd. Ta avrikeiyeva Trace TTPETTEl va PUBPIOTOUV WG KOUPoI evidg TNG
ToTToAOYiag Tou OIKTUOU, OUVNBWS CUVOEOVTAG TOUG WE €va Tcl avTikeiyevo TUTTOU
“‘Channel”’, 1o otoio avTITTpoowTTeEVEl €vav TTPOOPICHO yia Ta OedOUEVA TTOU
oUAAéyovTal (ouviBwg éva apxeio Keipévou). O AAAOG TPOTTOG TTapakoAoudnong
TWV OeOOUEVWV XPNOIUOTIOIEI AVTIKEINEVA YVWOTA WYE TNV ovouacia monitors. Ta
QVTIKEIMEVO AUTA KATAYPAPOUV PETPAOEIS atrd didpopa evdiagépovia cupBavra,
OTTWG aQigeIG, ATTOOTOAEG, aTTOopPPIYEIG TOOO TTOKETWY 00O Kal bytes. Etriong Ta
QVTIKEIMEVO auTd  €XOuv TNV OuvaATOTNTA VA  KATOYPAPOUV MPETPHOEIG TTOU
OXETICOVTAI PE TO OUVOAO TWV TTAKETWV TWV POWV, | HE TA TTAKETA KATTOIOG

OUYKEKPIPEVNG porG dedouévwy XpnoluoTroiwvTag éva flow monitor. [3]

O NS-2 yia va utrooTtnpigel Ta Traces, xpnolpoTrolei éva €10iIkd header 10 oTT0i0
repIAauBaveTal o KABe TTakéTo. ToTTOBETEN £TTIONG £va oOVadIKO avayvwpPIoTIKO O€
KAOe TTakETO, €va TTeEdio TUTTOU yia TO TTAKETO TO OTTOi0 opifouv oI agents TTou
TTaPAyouV Ta TTAKETA, £va TTedIO yia To HEYEBOG TOu TTOKETOU O€ pHovadeg bytes kai

éva 1Tedio TTOU XPNOIUOTIOIEITAI YIa TOV UTTOAOYIONO multicast dévipwyv dIavVONG.

[3]

AvTioToIXa yia va uTtooTnpi¢el Ta Monitors XpnoiuoTrolEi éva OUVOAO QVTIKEINEVWV
TTOU OnuIoUpPyoUVTal Kal €I0AyovTal OTnV TOTToAoyia Tou BIKTUOU yUpw atrd TIg
oupEg dedopévwy. Me auTd Tov TPOTTO ATTOTEAOUV TO ONPEIO OTO OTTOIO OI XPOVOI
KAl Ta OTATIOTIKA OToIXEia TTou AauBavovtal GuAAéyovTal yia va XpnoiuoTroinBouv

OTOV UTTOAOYIONO OTATIOTIKWY O€ dIAQOopa XPovIKa diaoTAiuaTa.[3]
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2.4.1 Trace ka1 OTcl

H utrootipign Twv Trace etrekteivetal kal otnv OTcl. Autd yivetalr duvatd pe €va
oUVOAO €1IBIKWV KAGoewv opatwv otnv OTcl aAAd ulotroinuéveg uye C++, o€
ouvOUao O uE €va oUvoAo atmd PondnTikéG Tcl peBddoug Kal KAACEIG OPICHEVES
oTnv BIBAIOBNAKN Tou NS-2.Ta avTikeiyeva Twv TUTTWV TTOU aKOAOUBoUV €loayovTal

auTtouaoia oTnV idla ypauur otnv TotroAoyia Tou dIKTUOU. [2]

e Trace/Hop trace a “hop” (XXX what does this mean exactly; it is not really
used XXX)

e Trace/Enque a packet arrival (usually at a queue)

e Trace/Deque a packet departure (usually at a queue)

e Trace/Drop packet drop (packet delivered to drop-target)

e Trace/Recv packet receive event at the destination node of a link

O1wg ava@épBnKe TTOPATTAVW UTTAPXEI KAl Eva 0UVOAO BondnTiIKwy HEBOdWY TToU
MTTOPOUV va XpnaoluoTroinBouv Katd Tnv oxediaon Tng ToTroAoyiag Tou dIKTUOU Kal

atroTeAoUVv autovoueg diadikaoieg TnG KAGong Simulator. [2]
flush-trace {} flush buffers for all trace objects in simulation

create-trace { type file src dst } create a trace object of type between the given src
and dest nodes. If file is non-null, it is interpreted as a Tcl channel and is attached

to the newly-created trace object.

trace-queue { n1 n2 file } arrange for tracing on the link between nodes nl1 and n2.
This function calls create-trace, so the same rules apply with respect to the file

argument.

trace-callback{ ns command } arranges to call command when a line is to be
traced. The procedure treats command as a string and evaluates it for every line
traced.

monitor-queue { n1 n2 qtrace [Sample_interval]} calls the init-monitor function on

the link between nodes nl1 and n2.

drop-trace { n1 n2 trace } the given trace object is made the drop-target of the

gueue associated with the link between nodes nl1 and n2.
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2.5 Trace Formats

Ymrdpxouv Tpeic Baaoikr TUTTOI apxeiwv Trace TTou uttooTnpilel Kal e¢ayel o NS-2
oupewva pe 1o Ke@AAaio “Trace and Monitoring Support Trace File Format” Tou
NS-2 Manual. Alatnpei éva TUTTO yia evouppata dikTuad, Kal dU0 yia acUpPaTa TA
OTToia OUWG €XOUV HEYAAEG OlIOPOPEC METOEU TOUG WG TTPOG TNV HOP®R Twv

TTANPOPOPIWYV Kal TNV dIATAE TOUG.

2.5.1 Normal Trace Format

AuTOG O TUTTOG Trace XPNOIUOTIOIEITE yIA TV KATAYPA@N TWV YEYOVOTWV TTOU
oupBaivouv o€ evoupuateg ouvdéoelg | dikTua. Alatnpei TNV TTI0 ATTA Kal
karavonTtr d1atagn oTIS TTAnpo@opieg TTou TTEPIAaUBAavel. KABe dIakpITO yeyovog
TTOU  Kataypag@etal  gekivd ue  €va  amd  Toug TEOOeEpIG  TMOavoug
xapakTtipeg(Abbreviation) kalr otn ouvéxeia akoAouBouv Ta uttéAoima Tedia OTTwG

auTda @aivovTtal oTov TTivaka 1, kal avagépovtal ota [1],[3].

MNAKAZ 1: TMEAIA KAI MOP®OMNOIHEH TOY NORMAL TRACE FORMAT

Abbreviation Type Value
%g %d %d %s %d %s %d %d.%d %d.%d %d %d
double Time
int (Link-layer) Source Node
int (Link-layer) Destination Node
string Packet Name
r: Receive int Packet Size
d: Drop string Flags
e: Error int Flow ID
+: Enqueue int (Network-layer) Source Address
-: Dequeue int Source Port
it (Network-layer) Destination
Address
int Destination Port
int Sequence Number
int Unique Packet ID
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To medio Flags av €ival Kevo €xel TV TIPA “------- “. AvTiBeTa av KatToia onuaia givai
EVEPYOTTOINUEVN OTO OUYKEKPIPEVO TTAKETO, TOTE Ol XOPAKTAPES TTOU PAiVOVTal OTOV

TTivaka 2,ToTTofeToUVTaI OTIG AVTIOTOIXEG BETEIC avTi yia Tov Xapaktipa “-“.[1]

MINAKAZ 2:TIMEZ TOY MEAIOY FLAG £TO NORMAL TRACE FORMAT

Value Meaning
C ECN-echo
P Pri_(supposedly unused)
A Congestion Action
E Congestion Experienced
F Fast Start
N ECN-capable

Avahoya pe Tov TUTTO TOU TTAKETOU PTTOPET TO Trace va €xel ETTITTAEOV TTANPOQPOpPIES

OTTWG @aivovTal oTov Trivaka 3.[1]

MINAKAZ 3: TIAHPO®OPIEZ ANAAOTA TOY TYNOY NAKETOY E NORMAL TRACE FORMAT

Event Type Value

%d 0x%x %d %d

int Ack Number

TCP Flags (Used by FullTCP)
hexadecimal | FIN=0x01, SYN=02, PUSH=08, ACK=10,
ECE=40, CWR=80

int Header Length
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Event Type Value

int Socket Address Length

%.2f %.2f %.2f %.2f

double Source Latitude
Satelite double Source Longitude

double Destination Latitude

double Destination Longitude

2.5.2 Old Wireless Trace Format

AuTOG 0 TUTTOG Trace xpnoldoTtroleital 6TTwg dnAwvel Kal To OGvoud Tou yid
acupuaTa yeyovota Tou oupfaivouv katd Tn OIApPKEIA TNG TTPOCOPOIWONG.
YTdpxouv Kal €dW TEOOEPIC €10IKOI XAPOKTAPESG ME TOUG OTTOioUG EeKIvael KABE
KATayeypauévo yeyovog Kal akoAouBei pia atrd 1i¢ dUo TBavEC JOPPOTIOINTEIG,
avaloya PE TO av KaTtaypd@ovtal OTO Yyeyovog ol ouvteTayuéveg X kal Y Tou
acupuatou KOUBou.H 181aitepdTNTA TTOU UTTAPXEI OTO OnuEio autd gival 611 av OTO
YEYOVOG KATAYPAQPOVTAI KOl O CUVTETAYMEVEG TOU KOPPBOU TOTE TO AvayvWwPIOTIKO

“ on

TOou KOPPBou Ba eowkAUETal PE TO OUPPBOAO “ 7, evid OTnVv TTEPITITWON TTOU OEV
KATOYPAPOVTAI Ol CUVTETAYMEVEG TOU TOTE Ba UTTAPXEI JOVO TO avayvwpIoTIKO Tou
KOUPBou xwpig “-“. O Tivakag 4 deixvel avaAUTIKA TNV HOP@H TWV YEYOVOTWY auToU

Tou TUTTOU. [1],[3]

MNAKAZ 4: TEAIA KAl MOP®OMOIHEH TOY OLD WIRELESS TRACE FORMAT

Abbreviation Type Value
%.9f %d (%6.2f %6.2f) %3s %4s %d %s %d
s: Sent [Yox %x %X %X]
r: Receive %.9f _%d_ %3s %4s %d %s %d [Yox %X Y%x %X]
d: Drop double Time
f: Forward int Node ID
double X Coordinate (If Logging Position)
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Abbreviation Type Value
double Y Coordinate (If Logging Position)
string Trace Name
string Reason
int Event Identifier
string Packet Type
int Packet Size
hexadecimal Time To Sent Data
hexadecimal Destination MAC Address
hexadecimal Source MAC Address
hexadecimal Type (ARP, IP)

Katroieg TmahidTepeG versions Tou NS-2 (60TTwg n 2.1b5) £xouv 5 dekaeCadIkES TINES
METAEU Twv ayKUAWV avTi yia Téooepic. H Tpwtn dekaegadik Tiur avatrapioTd
otoixeia eAéyxou TAaiciou MAC, evw Ol UTTOAOITTEG TIMEG TTAPAUEVOUV OTTWG

paivovTal oToV TTapaTTavw TTivaka.[1]

Avahoya pe TOV TUTTO TOU TTOKETOU, TO YEYOVOG TTOU KATAYPAPETAI MUTTOPEI va

oupTtrepIAapBavel kal ETTITTAEOV TTANPOPOPIEG OTTWG AUTES PaivovTal OTOV TTivaKa 5.

MINAKAZ 5: TAHPO®OPIEZ ANAAOTA TOY TYMNOY NAKETOY £E OLD WIRELESS TRACE FORMAT

Event Type Value
——————— [$s %d/%d %d/%d]
string Request or Reply
int Source MAC Address
ARP Trace int Source Address
int Destination MAC Address
int Destination Address
$d [3d %d] [%d %d %d %d->3%d] [%d %d %d %d->%d]
int Number Of Nodes Traversed
int Routing Request Flag
DSR Trace int Route Request Sequence Number
int Routing Reply Flag
int Route Request Sequence Number
int Reply Length
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Event Type Value
int Source Of Source Routing
int Destination Of Source Routing
int Error Report Flag (?)
int Number Of Errors
int Report To Whom
int Link Error From
int Link Error To
[0x%x %d %d [%d %d] [%d %d]] (REQUEST)
hexadecimal Type
int Hop Count
int Broadcast ID
int Destination
int Destination Sequence Number
int Source
AODV Trace int Source Sequence Number
0x%x %d [%d %d] %f] (%s)
hexadecimal Type
int Hop Count
int Destination
int Destination Sequence Number
double Lifetime
string Operation (REPLY, ERROR, HELLO)
[0x%x %d] (QUERY)
hexadecimal Type
int Destination
0x%x %d (%f %d %d %d %d) (UPDATE)
hexadecimal Type
int Destination
TORA Trace double Tau
int Oid
int R
int Delta
int ID
[0x%$x %d $f $d] (CLEAR)
hexadecimal Type
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Event Type Value
int Destination
double Tau
int Oid
————— [$d:%d 3d:%d %d 3%d]
int Source IP Address
int Source Port Number
IP Trace int Destination IP Address
int Destination Port Number
int TTL Value
int Next Hop Address, If Any
[$d %d] %d %d
int Sequence Number
TCP Trace int Acknowledgment Number
int Number Of Times Packet Was Forwarded
int Optimal Number Of Forwards
[$d] %d %d
int Sequence Number
CBR Trace
int Number Of Times Packet Was Forwarded
int Optimal Number Of Forwards
[$c %c $c 0x%04x]
char Acknowledgment Flag
IMEP Trace char Hello Flag
char Object Flag
hexadecimal Length
——————— [$c %d %d %d]
char Operation (A, R, D)
RCA Trace (from MIT Leach -~ RCA Source
Code)
int RCA Link Destination
int RCA MAC Destination

2.5.3 New Wireless Trace Format
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2¢ yia TpooTrdeia va ouyxwveuTtei To OldWireless format, To o110i0 XPNOIMOTTIOIEI
Ta cmu-trace avrikeiyeva, Pe 10 tracing tou NS-2, dnuioupyndnke €vag vEog
BeATIWPEVOG TUTTOG KATAYPO®NG yeyovoTwy. H doury KABe yeyovoTog akoAouOei
EVTEAWG OIAQOPETIKA OOMN aTTO0 TOUG OUO TTPONYOUUEVOUG TUTTOUG KATAYPOPNS
yeyovotwy, 0TTws Ba ¢avei mapakdtw. To New Wireless Format cival oupBarto-
TTPoG Ta Tiow Pe 1O Old Wireless Format kai PTTopei va evepyoTroinBei atrAwg

KAAWVTOG TNV TTAPAKATW EVTOAN :
$ns use-newtrace

AuTh n evioAn TpETTel va KANBei TTpiv Tnv yevik €vioAr $ns trace-all <trace-

filedirectory>.

KdaBe yeyovog tmou kataypd@etal xwpietalr o media TINwy, OTToU TTponyeital TG
KABe TINAG €va avayvwploTIKO TG Mopeng —X,—XX 1 -XXX 1mou yag ponBdel va
KataAaBaivoupe TI avTITTpoowTTeUEl N KABe Tiun. ‘ETol kdBe yeyovog xwpiletal oTa

TTapokdaTw Tredia [1]
e TUTOG yeyovoTog
s: sent
r: receive
d: drop
f: forward
o [eviKA eTIKETA

To deuTEPO TTEDIO EEKIVAEI PE ‘-t KOl JTTOPEI va avaTTapioTd XPOVIKA OTIVUA N

KATToIa YEVIKH pUBUION.
-t time
-t * (MCevikA puBUION)
o ETikéreg 1810TATWYV KOHUBOU

-Ni: node id

-NXx: node’s x-coordinate
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-Ny: node’s y-coordinate
-Nz: node’s z-coordinate
-Ne: node energy level
-NI: trace level, such as AGT, RTR, MAC
-Nw: reason for the event. The different reasons for dropping a packet are
given below:
"END" DROP_END_OF_SIMULATION
"COL" DROP_MAC_COLLISION
"DUP" DROP_MAC_ DUPLICATE
"ERR" DROP_MAC_ PACKET_ERROR
"RET" DROP_MAC_RETRY_COUNT_EXCEEDED
"STA" DROP_MAC_INVALID_STATE
"BSY" DROP_MAC BUSY
"NRTE" DROP_RTR_NO_ROUTE i.e no route is available.
"LOOP" DROP_RTR_ROUTE_LOORP i.e there is a routing loop
"TTL" DROP_RTR_TTL i.e TTL has reached zero.
"TOUT" DROP_RTR_QTIMEOUT i.e packet has expired.
"CBK" DROP_RTR_MAC _ CALLBACK
"IFQ" DROP_IFQ_QFULL i.e no buffer space in IFQ.
"ARP" DROP_IFQ_ARP_FULL i.e dropped by ARP
"OUT" DROP_OUTSIDE_SUBNET i.e dropped by base stations on
receiving routing updates from nodes outside its domain.

MAnpogopicg TrakéTou o€ etitredo IP

O1 eTkéteg QUTAG TNG KaTnyopiag Eekivouv pe  —l(kepaAaio i) Kal

TTEPIYPAPOVTAl TTOPAKATW:

-Is: source address.source port number
-Id: dest address.dest port number

-It: packet type

-Il: packet size

-If: flow id

-li: unique id

-lv: ttl value
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MAnpogopieg ETropevou Packet Hop

O1 emkéteg QUTAG TNG KaTnyopiag &ekivouv pe —H kal TrepiypagovTal
TTAPOKATW:

-Hs: id for this node

-Hd: id for next hop towards the destination, -1,-2 . O1 Tigég -1 kal -2
dnAwvouv 6Tl To TTaKETO €ival broadcast, kal 0TI 0 KOUPBOG TTPOOPICUOU dev
EXel oploTel akdpa avrtioToixa. H Ty -2 ouvABwg eugavifeTal o TTAKETA
TTou  Trepvouv amo  Emiredo  E@apuoyng(AGT) oto  Emitredo
dpopoAoynong(RTR).

NMAnpogopieg TrakéTou o€ etritredo MAC

O1 emikéteg QUTAG TNG Katnyopiag E&ekivouv pe —M Kal TTEPIypAQoOvTal

TTAPOKATW:

-Ma: duration

-Md: destination’s Ethernet address

-Ms: source’s Ethernet address

-Mt: Ethernet type

MAnpogopicg TrakéTou o€ etiTredo EQappoynig

O1 TTANPOPOpPIES TTOU KATAYPAPOVTAI CE QUTH TNV KATNYOPIa ava@épovTal o€
TUTTOUG  €@apuoywyv  Ommwsg ARP,TCP kabwg¢ kal  TTPWTOKOAQ
OpopoAdynong(adhoc) 6mTwg PUMA,DSR,AODV K.a. O1 €TIKETEG QUTAS TNG
Katnyopiag Eekivouv pe —P kal ava@épovTal TTapakdtw o€ oeipd avaloya e

TOV TUTTO EQappoyAg:

ARP
-Po: Request or Reply
-Pms: Source Mac Address
-Ps: Source Address

-Pmd: Destination MAC Address
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-Pd: Destination Address

DSR

-Ph: Number Of Nodes Traversed

-Pn: Route Request Sequence Number

-Pq: Routing Request Flag

-Pp: Routing Reply Flag

-PI: Reply length

-Pe: Source->Destination Of Source Routing

-Pw: Error Report Flag

-Pm: Number Of Errors

-Pc: Report To Whom

-Pb: Link Error From LinkA->LinkB
AODV

-Pt: Type

-Ph: Hop Count

-Pb: Broadcast ID

-Pd: Destination

-Pds: Destination Sequence Number

-Ps: Source

-Pss: Source Sequence Number

-Pl: Lifetime

-Pc: Operation(REQUEST,REPLY,ERROR,HELLO)

TORA

2eAida 25 a1rd 196



Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

-Pt: Type

-Pd: Destination
-Pa: Time

-Po: Creator ID
-Pr: R

-Pe: Delta

-Pi: ID

-Pc: Operation(QUERY,UPDATE,CLEAR)

-Is: Source Address.Port
-Id: Destination Address.port
-It: Packet Type
-ll(kepahaio i,11eC6 L): Packet Size
-If: Flow ID
-li: Unique Packet ID
-lv: TTL Value
CBR
-Pi: Sequence Number
-Pf: Number Of Times Packet Was Forwarded

-Po: Optimal Number Of Forwards

TCP

-Ps: Sequence Number
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-Pa: Acknowledgment Number
-Pf: Number Of Times Packet Was Forwarded
-Po: Optimal Number Of Forwards
IMEP
-Pa: Acknowledgment Flag
-Ph: Hello Flag
-Po: Object Flag
-PI(11e6 L): Length

Oa Tpémel va avoeepBei 6T Ta TTEdia autd PTTOopEl va  peTaBAAAovTal va
agaipouvTal fj va TTpocoTiBevTal Kaivoupyla kabBwg To Format autd cival akéua o€
oTddlo avaTTuéng Kal dev €XEl OPIOTIKOTTOINGEI N HoPPN) Kal oI TTPOdIayPAPES TOU.
TéNog TTpéTTel va TovIOoTEN OTI 0 NS-2 gival €va avoiXToUu KwAIKA TTPOCONOIWTAG KAl
ouvnBideTal va TreIpAdouv ol EUTTEIPOI XPHOTEG TIG KAAOEIG TTOU EAYOU Ta Traces N
aKOUA Kal va TTPo0BETOUV ETTITTAEOV TTANPOPOpPIES, KATI TTOU 0odnyei oTnv aduvayia
TNG EQAPHPOYNG YAG VA TTPOCAPUOCTEI OTIG TUXOV AANQYEG TTOU TTPAYUATOTTOIOUV Ol

XPNRoTEG TOU NS-2.

3 |Trcezer

3.1 Eicaywyn

2€ auTd To KEPAAQIO Ba TTAPOUCIOCTEI N EQAPUOYR TTOU AvaTITUXONKE oTa TTAQicIa
QUTAG TNG TITUXIOKNG €pyaciag. To oévoua TnG e€@apuoyng eivar jTrcezer Kai
TTPOAABE atmd 10 ouvduaopd Twv Aé¢ewv Trace kai Analyzer. O OTOXOG TNG
EQPAPHUOYAG QUTAG gival n dnuioupyia yPAPIKWY TTAPACTACEWY TNG TTPAYMATIKAG
KATAoTaong £vog SIKTUOU TTPOCOMOIWONG yia TNV €UKOAN avaAuon kai agloAdynon
Tou OIKTUOU auTou. H epapuoyn amoteAeital ammd dUo BacikEG AsiToupyieg, n pia
gival n avdyvwaon Kal Katavonon Twv 0edopévwy TTou TTEpIEXOVTAl O€ €va Trace
apxeio mou g€dyeTal atrd ToV TTPOCOUOIWTH JIKTUWV NS-2, 0TTwg TTEPIYPAPETAI O
TTponyouuevo Ke@AAalo Kal n OeuTePn €ival n avaAucon, O UTTOAOYIONOG Kal n
EMPAVION YPOAPNUATWY TTOU a@opoUV KATToIa PETPA afloAdynong TG KATtaoTaong
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KAl TNG ATTOdOTIKOTATAG £VOG OIKTUOU. [Na TNV avAatrTuén NG eQapuoyng €TAEXONKE
N YAwooa TTpoypaupaTiIogol Java AOyw TOU QVTIKEIMEVOOTPAPOUG XAPOKTHPAG
TNG, OAAG KUpiwg AOYW TNG @OPNTOTNTAG TIOU TIPOoOYEPEl. ETtriong yia tnv
dnuioupyia Twv diaypapudtwy xpnoipoTtroinenke n BiBAIoBNkn jFreeChart n otoia
ouvodeuetal amdo GNU adeia xprions. O KwdIKAG TNG EQappoyig gival dIaBEaiuog

oTO TTapdpTnua B.

3.2 ApXITEKTOVIKN Zxediaong

‘Evag atmmd Toug KUPIOUG OTOXOUG TTOU €iXE OPIOTEI TTPIV LEKIVAOEI N avdaTtiTugn Tng
€QapUOYRG ATAV N €UKOAN TPOTTOTTOINCN KAl ETTEKTACTN TNG €QAPUOYNG YIO TNV
UTTOOTAPIEN TTEPICOOTEPWY TUTTWV Trace apxeiwv OTWG €ToNG Kal VEWV
METPAOEWYV TTOU Oev oupTTEpIAaUBAvVOVTal OTNV TpEXoUuoa £kOoan TNG EQAPPOYNAG.

MNa 10 Adyo auTo €yive €vag Bacikdg dlaxwpIouos TwV AEIToupyiwy o€ 4 eTTiTreda.

e Avayvwon apxeiou (I/0 Aeitoupyia)
e Karavonon Tutrou 0ed0UEVWY ava YPAUMN
¢ AvalnTtnon kai eTreéepyacia Twv OedOUEVWV

e Euo@dvion diaypapudrwyv

KaBe pia atrd TI¢ TTapatmdvw AsiToupyieg gival aveEdpTtntn atro TIG UTTOAOITTEG WOTE
va gival duvat n aAAayr] OTTOIOUBATIOTE TUAMATOS TNG €QAPMOYNG XWPEIS va

ATTAITEITE N evNUEPWON TWV AAAWV KAGoEWV.

Mo ouykekpigéva pia  kAaon(Util/TrcReader.java) eivalr utreuBuvn yia Tnv
avayvwaon Tou apxeiou, n otoia yivetalr ye TN Bonbeia evog BufferedinputStream
TTOU €TTITAXUVEI TN dIadIKACIAG avAayvwong TOU aPXEIOU KEIMEVOU. 2TNV CUVEXEID TA
0edouéva Trepvave otnv kAdon Global/Trace.java, n otoia avaAaupdavel va
QVTIOTOIXiOEl KABE yeyovog o€ éva TUTTO QVTIKEIMEVOU Kal va OUAAEEEl OAa Ta
QAVTIKEIYEVA O€ Pia doun OEdOUEVWY N OTTOIa ATTOTEAE ATTO AUTO TO ONUEIO KAl PETA
TNV TTNYAR TTANPOYOPIWYV VIO TNV avAAUCT TWV ATTOTEAEOUATWY TNG TTIPOCONO0IWONG.
TENOG pia TpiTn KAGON €x€l OAN TNV €uBUVN TOU QIATPAPIOUATOS TWV BEBOUEVWY Kl
TNV OIAVOUN HOVO TWV TTANPOPOPIWY TTOU XPEIAZeTal KABE pia atrd TIG KAAOEIG TTOU

onuioupyouv Ta diaypduuaTa.

3.2.1 Tutroi1 Aedopévwyv
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MNa k&b éva ammd Toug TPEIG TUTTOUG YEYOVOTWY TTOU AVOPEPOVTAl OTO KEQAAAIO 2
oxedldoTnke pia KAGoOn avTiKEiNévwy autou Tou TUTTOU. OAeg o1 KAGOE€Ig
QVTIKEIMEVWY TTOU QAVATTAPIOTOUV TUTTOUG YEYOVOTWV TIPETTEI VO OUVOEOVTAl UE
KANPOVOUIKOTNTA PE MIA YEVIKN KAGON Event TTou €xel yovadikr Xpnoiuétnta otnv
atmoBnkeuon OAWV TWV AVTIKEIUEVWY AUTWYV € dia dopr) dedouévwy TUTTOU Event
OTTwWG @aivetar otnv €ikova 3. KaBe kAdon €xel oto dounth TnG OAEg NG
TTANPOYOPIES yIa TNV avaAuon Kal TNV KATAVOUR TwWV TTANPOQOPIWY QUTWV OTIG
avaloyeg MPETAPANTEC a@ou dExeTal auTtouolo To Trace wg String, €101
eCao@aAileTal ev pépel, n apxn TnG Movadikng Appodidtntag(Single-Responsibility
Principle).

¢ Normal Event(Data/NormalEvent.java)

+ 0.5 0 1 cbr 500 -=——=-- 1 0.0 3.0 0 64
e Old Wireless(Data/OldWireless.java)
s 29.031284241 9 AGT --- 0 cbr 512 [0 0 O 0] -—-—=—--

[9:2 11:0 32 0]
e New Wireless(Data/NewWireless.java)

s -t 39.100000000 -Hs 2 -Hd -2 -Ni 2 -Nx 43.69 -Ny 17.12
-Nz 0.0 0 -Ne -1.000000 -N1 AGT -Nw ——— -Ma 0 -Md 0 -Ms O
-Mt 0 -Is 2.0 -Id 1 .0 -It cbr -I1 50 -If O -Ii 195 -Iv 32
-Pn cbr -Pi 195 -Pf 0 -Po O

EIKONA 3: AIATPAMMA KAAZEQN IXETIKA ME TA TRACE FORMAT
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3.2.2 DiIAtpdpiopa Kal eTTESEPYATia TwWV dedopévwv

KdaBe oevapio TTpocopoiwong TTou eKTEAOUV oI XprioTeg Tou NS gival dIaQopETIKO
Kal ol €EayOueveS TTANPOPOpPIES cival dUVAMIKEG avaAoya e Tnv ToTToAoyia, Ta
TTPWTOKOAAQ, TIG EQAPUOYEG, ToV TPOTTO dlEuBuvoloddTnoNnG K.a. ETTiong o xpnotng
NG €PAPPOYNG MOG €xel Ba TTpETTel va €xel T duvaTtoTnTa Vva €gAyel KATTOIQ
dlaypdupuata OTTola TTIOUME KOl VIO OUYKEKPIUEVOUG TUTTOUG TTAKETWV LETTITTEOQ
OSI kai k6uPBoug. 'ETal gival avaykaio To QIATPAPICHA Twv Trace avaAoya MPE TIG
puBuiceic TTou €xel opicel o xpnotng. lNa 1o Adyo autd uAoTToINONKE MHIa
kKAdon(Data/Settings.java) utreubuvn va evNUEPWVEI TIG UTTOAOITTEG AEITOUPYIEG TNG
EQPAPMOYNAG HE TIG TPEXOUOEG PUBMICEIG TOU KABE XpNoTn OTTWG QAIVETAI KAl OTNV

eikova 4. O1 TAnpo@opieg TTou CUAAEYEI gival o1 EAG :

o  ATTOOEKTA OVOUATA TTAKETWV

e ATTOdEKTOUG TUTTOUG TTOKETWV

o ATT00eKTOUG TUTTOUG IP TTaKETWYV

e EmAeyuévol KOUBOI BIKTUOU yIa TNV £Eaywyr HETPACEWV

e EmAeyuévo Emitredo OSI 010 0110i0 B0 YivOUuVv O JETPAOEIG

Ediars
Settings Form
AstsRadaButan - RadoBuson
CanceéBution - JBution
| CreateGaphBution - Buson
DropPackessCheckBax
End TaEndDelary ChockBax - JChackBax rer
- JtterCheckBiox - JCheckBax Sutsage
Lo dCheckBax - |+ Accepia ticPackeNames : Stingf] = {}
| SendPacketsChickBax - ChadkSox ypos - Stingl] = }
- ThaughpuiChackBax - JChadBax 4+ AccesmatiePackefTyoen - Seingf] = {}
- TmeAverageRadoBuan : JRaxdoButian [+ AcoatieNades - Sweal] = |
-outsanGroun 1 - ButianGraup Tmyeleve - Swngf]= ||
| chacet - Chaice 10e S it = Gkl
A schaniSangsl) vad
B et o | Voo teieN ctwork Trace e vells - Sting) - bodean
el < Aabel e - St} bodean
.m-;”d Gats setings fram + =hcono tieNode s - nt) - bodlean
byt B + Acoen tatieP acke Mamels - Sking) - hodemn
.‘.": :u |+ Ehccep titleP acke Mypals - Skng) - bookean
.'.- 3 |+ =Acten e acke Ty enis - Stng) - badiesn
o - Swi) - vard
|torniSengsl) - Sing.
| labed 1 - Labed
[+ SemngsFaan()
mComponents ) - vad
o ) <wad ] Evert
= i \ [+ioSringl} - Seng
| meSelededChartstyNodal) - vad i %
- canfigureSetingsi) - vad ) ! 4 gefTiemas{) - dautbe
| put D aTaChaie Companens ) - vaid R J;!Sce_‘v ~m
1 T D
DatoAnalyzer
chass -Data - Evert = it
[ Asks Throughipuit - | AdtiSnd Adsioad = SandT ) [ —Drep’ | [+ Datadalyzes()
0 [+ Asteloadl} +Send () [+ Orapl } +getS ertDaria ) - doutde ]
[vsun() - vod +aun) - vad 4unf) < vod +aun) - vad [4in) - vod '+ e arward edDaa) ) - doute )]
[+ gt TraficTime) - doutte
4 geiThvougnputDatal) - daube ]
[+ Qe o Dt - dostie [
[+ geiDranData) - doubie :
AstForwarded Forwarded Sifier [ Aetiter_| Toad Askbop | [T > :“"’"“’Tz:‘m‘s’“?
) R SR askocel) | T e o [Soeie i) < doubie
[+mun() :vod i) < void +n() - vod 4aun() - vod i) - vod +munf) - vod 5 - + get ke D98 yFlowiD{Flaw - Sting ) dautiie (I
4 QA IR WD) - Ve clor<Siring>
4 et acketNames ) - Vectar<Siang >
4 Qe acked Typessd) - V' x
— o 4fﬂdl’y;?ﬂ): Vaar:_s-v) -
B
sunf) vod i) - vad - catcxiane Trvoug hout ByTime e - double ), Sme : doule) - double
[+runf) - vod

EIKONA 4: AIATPAMMA KAAZEQN =ZXETIKA ME TA FPAOHMATA KAI TIZ PYOMIZEIZ TOY XPHEITH

2eAhida 30 ard 196



Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

[MNa To QIATPAPIOHA, TNV CUYKEVTPWOTN KAl TNV PETATPOTIA Twv Trace ¢ ia TTIO
gukoAovontn Pop®r avaloya pe TV PETPNON TToU €MOIWKETAI, UTTEUBUVN €ival
atmokAEIOTIKA pia kAdon(Util/DataAnalyzer.java). K&dBe aitnua 1ou @TAvVEl OTNV
KAGon autr] ekiva pia Koivh dladikaoia yia OAEG TIG METPACEIG, QIATPAPIOUO TwV
Trace avaloya pe TIG TTAnpo@opieg TTou OéxeTal armmo Tnv Data/Settings.java,
atroBrikeuon POVo Twv OeOOPEVWYV TTOU Eival ATTAPAITNTES YIA TOV UTTOAOYIONO TNG
KABe péTpnong o€ pia doprn dedopévwy Kal eTOTpoP TNG dOUAS AUTAG OTNV
KAGon trou €0TeIAE TO avaAloyo aitnua. Mia TTapadoxr TTou €XEl OPIOTEN yia TNV
TTEPITITWON TTOU 0 XPAOTNG OV ETTIAELEI KavEva OVOpa, TUTTOU TTOKETOU I TUTTOU P
TTOKETWY, €ival OTI dev €XEl €CaIPECEl KAVEVA TTOKETO TO OTIOIO QVAKEI O€
OTTOIOONATIOTE QATTO TIG KATNYOPIEG TTOU UTTAPXOUV OTO TpPEXOV Trace apxeio.
AvTiBeTa av 0 xproTng dev £xel eMAEEEl Kavéva KOUBO Tou BIKTUOU dev eEAyeETal
Kavéva aTTOTEAEOUA, EVW N KN €TTIAOYNA KATTOI0U KOPPBOU dev onuaivel TNV €¢aipeon
TOU OTTO TOUG UTTOAOYIONOUG aAAG TNV PN €€aywyr OTTOTEAECUATWY OTTOKAEIOTIKA
yla TOV OUYKEKPIUEVO KOPBO. TéAog 600 avagopd ta etritreda OSI, eupavifovral
oTO XpNoTn O0Aa Ta moava eTriTreda TTou avayvwpioTnkav(he diadoxIikr oeipd) oTo
Tpéxov Trace OpPXEi0 Kal WG TIPOETTIAOYN OpPICeTal TO TTPWTO AVAYVWPIOBEV

eTiTTedO0.

3.3 MeTpRoeig Kai AlaypdupaTa

3.3.1 Throughput

2mnv emoTtiun OIKTUwWv TO throughput civar évag apiBudg amédoong Trou
XOPAKTNPiCel TO OUVOAO Twv OedOUEVWY TTOU OTAABNKav amd éva onueio Tou
OIKTUOU, METaQEPOBNKAV Kal TTapeA@ONnoav Xwpic o@daAuya atrd KAatmolo AAAo
onueio. Mg Aiya Adyia gival pia pétpnon tng amdédoong evog dikTuou. H povada

METPNONG Tou €ivai bits avd deutepoAetto (bps,Kbps,Mbps). [9],[10]

Ytmdpxouv OUO TUTTOI OIAYPAUMUATWY TIOU MTTOPEI VO EUPAVIOEI N €QAPUOYN
jTrcezer oxemikd@ pe 71O throughput. O TmpwTtog ovopdletar Time Average
Throughput kai atreikovifel KABE XPOVIKA OTIYUr TO JECO OpO TNG ATTOdOCNG TOU
OIKTUOU amd TNV apxn TNG TTPOCOPOIWONG €wG TNV KABE XPOVIKA OTIyuA. Z€
TTPOCONOIWOEIS BIKTUWV YE XPHOoN TTPWTOKOAAWY PETARANTOU puBuou peTadoong

O0edopévwy autd 1o diaypauua dgv gival agidTmioTo OIOTI UTTAPXEl N TeavoeTnTa
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MIKPEG aAAQYEG OTNV TIPA TOU va PNV Yivovtal avTIANTITEG OTTWG AVOQEPETAlI OTO

[10]. O utroAoyiopdg TTOU TTPAYUATOTIOIEL N EQAPUOY €ival O £EAG:

Na kdBe xpovik oOTiyul t TTOU OUVEBN OTTOINBNTIOTE YEYOVOG OTO  OIKTUO
TTpooopoiwong uTtrtoAoyileTal T0 GBpoicpa Twv bytes Tou oOTAABNKAV  Kal
TTOPEAAPONCAV ETTITUXWG, METATPETTETAI TO ATTOTEAEOMUA O€ POVAdES bits kal oTn
OUVEXEIQ OIAIPEITAI JE TO XPOVO t — tevapenc amooToric dedopévwy - 2TN TUVEXEIQ AUTEG Ol
TINEG €10AQyovTal O€ €va dIAypapua ouvexoug ypauung(Line Chart) 6trwg auto mng

€IKOVAG 5.

| %) Throughput All Network PNs:cbr: _ )

650 e
600 A o \ ™

A /N/’M.-
¥

550

4004 i

S | |

300

500 |
|

Kbps

[ ]
o @ o a

S0

Time

— Throughput Data

EIKONA 5: [TAPAAEIFMA FrPAOHMATOSX TOY THROUGHPUT

O deuTepog TUTTOG dlaypdupatog ovouddetal Asls Throughput kai atreikovider Tnv
TTpaydaTik TiA Tou Throughput uttoAoyilovtag 10 Yoo 6po TnG amdédoong Tou
OIkTUoU avd 0.1 deutepoAertta. O UTTOAOYIOPOG TTOU €KTEAEITE Lekivdel atrd TO
tevapenc amootoddc Bedopévwv WG TO tévapéng amootoric dedopévwy +0.1S Kal yia autd TO
dldoTnua utroAoyideTal TO cUVOAO Twv bits TTou oTdABnKav kai diaipeite pe 170 0.1s,
QuUTO ouveXICeTal £WG TNV TEAEUTAIO XPOVIKI OTIYUA TNG TTPOCOMOoiwoNG. H KaBe pia
amd QUTEG TIG TIMEG EICAyYETAl O €va OIAYPOUMO OUVEXOUG YPOUMNAG aAAd
QVTIOTOIXICETOI OTN PEON TNG XPOVIKNG OTIYMNAG £vapéng Kal ARgNG tng pétpnong( t +
t+ 0.1/ 2). Ztnv eikdéva 6 @aivetal £va Tapddelypa Tou Asls dilaypdupaTog yia To

throughput.
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r ——— bl
| %| Throughput for d2_l4.tr All Network PNsicbr: - l“‘:"-'| El l_ghj

Kbits
&

05 10 15 20 25 30 35 40 45 50
Time

- AsIs Throughput Data

EIKONA 6: MAPAAEIFrMA FrPA®GHMATOZ TOY ASIS THROUGHPUT

MNa TNV eueavion Twv dIaYPAUPATWY QUTWVY VI KATTOI0 CUYKEKPIPNEVO KOUBO TOu
OIKTUOU OUYKEVTPWVOVTAl OAQ Ta OIAKPITA Ta OTToia OEiXVouv Afyn TTAKETWY yia Td

OTTOIa TEAIKOG TTPOOPICHOG Eival O CUYKEKPIPEVOS KOUBOG.

3.3.2 Load

To Load | ota eAANVIKA @OpTOC OTNV EMOTAKN OIKTUWV €ival pia pyéTpnon TTou
AVAQEPETAI OTO CUVOAO TWV OEDOUEVWYV TTOU KAAEITAI £va OIKTUO va PETAPEPEL. 2€
avtifeon pe TNV OIEKTTAIPAIWTIKA  IKavoTNTa €vOG  dikTUou(Throughput) TTOU
AvOoAUCQPE OTNV TTPONYOUMEVN evOTNTA WG QOPTO CUNTTEPIAAUPBAvovTal OAa Ta
d0edopéva TTou €I0AABav OTO OIKTUO AOXETA av AQUTA OTAABNKav ETTITUXWG 1 av

atmmoppipTnKav f Xxdonkav K&tola oTiyu Katd 1n JETAPOPA.

Kai €dw n epapuoyrny TPoo@EépEl T duvatdtnTa  €UQAviIong OUo  TUTTWV
olaypapudtwy. MNa tov uttoAoyiopyd Tou Time Average kal Tou Asls @OpTou TOu
OIKTUOU n €@appoyr akoAouBei akpIBwg Tnv idla padnuatiki cuvadpTnon PE TIG
avTioToIXN TTOU ava@épBdnke oTnv TTponyouuevn evotnta (Throughput) pe TR povn
dlagopd Ta Oedopéva TTAvVw OTA OTroia yivovTal ol uttoAoyiopoi. a  Tov
UTTOAOYIONO TOU QOPTOU WETPAUE TO OUVOAO Twv OeOOPEVWY TTOU TTPOOTEBNKAV(+
Enqueue) oTI¢ oupég Twv KOUPwY, Ot BIAKPITA yEYOVOTA TTOU aKOAouBouv TO
Normal Trace Format, kaBwg 1Tiong Kal OAa Ta aTTooTaAPEVA TTAKETA(S Sent), yia

Ta OIaKPITG yeyovoTa TIoU akoAouBoUuv katroio amd T1a  OldWireless  kai
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NewWireless Formats. lNa tov uttoAoyiopo Ttou Load dgv ouvuttoAoyilovTtal Ta
TTOKETA TTOU TTPOWBOoUVTAI O€ €VOIAPNECOUG KOUPBOUG, KAl QUTO ETTITIYXAVETAI UE Eva
éAeyxo o€ KABe dlakpITd yeyovog €dv 1o hode eival idlo ye Tnv Ip address ToU

OTTOOTOALQ.

H d1a@opeTIKr) aut TTPOCEYYION OTO QIATPAPIONA TWV OIAKPITWY YEYOVOTWV YIA
TOV UTTOAOYIONO TNG idlag YETPNOoNG KabioTartal avaykaia Kabwg uttapxouv BacikEg
dlagpopEg peTagu Toug. Evw 1o Normal Trace Format kataypd@el OAa 1a TTAKETA KAl
TIG XPOVIKEG OTIYUEG TTOU QUTA €1I0AQYOVTAl O€ Wia oupd atrooTOANG Ta AAAa dUOo
Wireless Formats kataypd@ouv PJOvo Tn XPOVIKH OTIYUE TTou auTé oTdABnkav OTO

OikTUO. 2TnVv €IkOva 7 @aivetal éva Trapadesiyya Tou Time Average Load
YPa@ruaTog.
" 2] Load All Network PNs:cbr: TR e j

850

800
750
700
650
600
S50
500
450
400

350

Kbps

0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Time

Load Data

EIKONA 7: MMAPAAEIFMA FrPAOHMATOS TOY LOAD

MNa v epeavion Twv dIaYPAUPATWY QUTWV VIO KATTOI0 OUYKEKPIPNEVO KOUBO TOU
OIKTUOU, OuykevTipwvovTal 6Aa Ta BIaKPITA YyeyovoTa Ta oTtroia Otixvouv €i00d0
oTtnv oupd atmooToArng (Normal Format) kai armmooToAr mmakétwyv (Old Wireless/

New Wireless Format), kal 0 KOUBOG atmrooTOAEQS €ival O CUYKEKPINEVOS KOUBOG.

3.3.3 Sent Packets
Mia GAANn evdia@épouca PETPNON €ival AUTH TWV TTAKETWY TTOU OTAABNKav atrd

oTTolovOnTIoTE KOUBO Tou OIKTUOU KaTd Tn dIGPKEIQ TNG TTpoocopoiwong. Kar edw
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Oev £XEl Kapia onuaoia 0 €AeyX0G av AUTA TA TTAKETA OTAABNKAvV ETMITUXWGS 1 av

ATTOPPIPTNKAV ] XAONKAV KATTOIQ OTIYMI KATA TN JETAPOPA.

H pétpnon auti xapaktnpiletal evOlo@épouca KaBWG o€ OuvOUAOHUO ME TNV
METPNON TOU POPTOU BIKTUOU OTTWGS QUTOS avaAuBnke aTnv TTponyoupuevn evotnTa,
MTTOpOUV va €EaxBoUV CUMPTTEPACHOTA OXETIKA ME TNV KATAOTAON TWV OUPWV
ATTOOTOAAG TOU KABE KOWPBoU Katd Tn OIAPKEID TNG TIPOCOMOIWONG. TNV
TTPAYMATIKOTNTA AOYO TNG OIAPOPETIKAG TTPOCEYYIONG TTOU aKOAouBouv Ta Trace
Formats OXeTIKG PE TNV KATAypa@r r un Karaypa@r wg OIakpITd YeEyovog Tnv
€i0000 €vOG TIOKETOU OTNV  oupd aTTOOTOAAG €vOG  KOUPBOU, onPavTIKA
OUUTTEPACUATA PTTOPOUV Va £6axB0UV HOVO yIa TOTTOAOYIEG EVOUPPATWY OIKTUWV N
YIO OUYKEKPIPMEVOUG KOPPBOUG €vOG BIKTUOU TTOU dIATNPOUV EVOUPUOTEG OUVOEDEIG

doxeta av 1o SikTUO CUNTTEPIAANPBAVEI KOl ACUPPATES TOTTOAOYIEG.

MNa Tov UTTOAOYICHO Kal TNV eppavion Twv Time Average kai Asls d1aypaupdaTwy n
EQPAPMOY XPNOIMOTIOIEl AKPIBWS TNV idla padnuatikf ouvaptnon MPe TIG dUO
TTponyouueveg evotTnNTeG. Kal €dw TNV dla@opd KAvel TO OIAPOPETIKO OUVOAO
OIOKPITWY YEYOVOTWYV TTOU XPNOIKOTTOIOUVTAIl VIO TOV UTTOAOYIOUO TNG TIMAG AUTAG
o¢ KABe Xpovikh OTIyMA. ZUyKeKpIgéva AapBdavovtal uttown pévo Ta dIakpITa
YEYOVOTA TA OTTOIO AVTIOTOIXOUV O€ aTTo0TOAR TTakéTou, dnAadn Dequeue(-) yia 10
Normal Trace Format, kai Sent (s) yia Ta dUo acUpuaTa Trace Formats avrioToixa.

‘Eva di1dypaupa autou Tou TUTTOU QaiveTal oTnv €IKova 8.

r o
| 4| Sent for d2_14.tr All Network PNs:cbritcp: ..--i‘— i e e S

125

100 4

75
/o

Kbits

50 -

0,5 1,0 1:5: 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Time

— Asls Sent Data

EIKONA 8: [APAAEIrMA FrPAOHMATOS: TQON SENT PACKETS
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3.3.4 Forwarded Packets

2T1a OiKTUA UTTOAOYIOTWYV TTPoWBoUUEVa TTAKETA ovouddovTal Ta TTAKETA AUTA TTOU
peTapiBalovral atmd évav KOPPBo o€ évav ) TTEPICOOTEPOUG GAAOUG KOPPBOUG HECW
TWV OUVOECEWV TOU TPEXOVTOG OIKTUOU. YTTApXouVv didgopa PovTéAa TTpowlnong
TTOKETWY HPE TA IO ONUAVTIKA va €ival TO POvTEAO povodlavoprng(unicast) 1o

povTéAo TToAudiavoung(multicast) kal TEAOG n ektrouTTr(broadcast). [9],[10]

To MovtéAo Movodiavoung (unicast) €ival To atTAOUCTEPO €K TWV TPIWV POVTEAWV
Kal TrepINauBAvel TN UETAYWYR €vOG TTOKETOU ATTO OUVOECN O OUVOEDN, ME

AAUCIBWTO TPATTO, ATTO TOV ATTOOTOAEA £WG TOV HOVADIKO TTAPAAATTTN. [10]

To MovTtého TToAudiavoung (multicast) xpnoipoTrolgiTal OTav €va TTAKETO TTPETTEI va
aTTOOTOAEI O€ éva UTTOOUVOAO-OUAdA KOUBWY EVTOG TOU TPEXOVTOG OIKTUOU. AV TO
UTTOOUVOAO TWV KOHUPBWYV auTwyV €ival ic0 JE TO OUVOAO TwV KOPBWY Tou BIKTUOU,

ovopaletal ekrouTrr) (Broadcast). [10]

O umrohoyiopdg Twv Time Average kalr Asls Tigwv Trou  gu@avifovial oTa
avTioToixa dlaypAauuaTa YiveTal akpIfwg HE Tov idlo TPOTTO TToU UTTOAOYICETAI KOl TO
Throughput,Sent Packets kai Load Twv TTponyoupevwy evoTATwy. Kal €dw Tnv
O10popa KAVEI TO DIAPOPETIKO GUVOAO DIAKPITWYV YEYOVOTWYV TTOU XPNOIKMOTTOIOUVTAI
yld TOV UTTOAOYIOMO TNG TIMAG QUTAG O KABE XPOVIKA OTIYUN. ZUYKEKPIMEVQ
AauBavovtalr uttown Hoévo Ta OloKpITd yeyovoTa Ta OTTOid AVTIOTOIXOUV O€
atmooToAn TTakéTou, dnAadr Dequeue (-) yia To Normal Trace Format étmou T0
avayvwpeIioTIKO Tou KOUPBou atrooToAéa cival dlagopeTikd atmd Tnv dieuBuvon Tou
atmmooToAéa Tou TTakétou, kair Forward (f) yia Ta dUo acupuata Trace Formats

avrioTtoixa. ‘Eva mapdadeiypa Time Average diaypdupaTog Qaiveral atnyv ikéva 9.

L Forwarded A tetwork pr<s I -/

650 b s
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1]
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\
\
\
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Time

|
1
\
\
\
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EIKONA 9: MAPAAEIrMA TIME AVERAGE FPA®HMATOZ TQN FORWARDED PACKETS
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Evw 10 avrioTtoixo Asls didypaupua gival auto Tng ikovag 10.

| o —— R
| £| Asls Forwarded for d2 I4.tr All Network PNsicor: Jl-:' ’E‘"Ig
70 e =
60 —
S0
%]
[
'_5 40
74
20
20
10
0
0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0
Time
ll — Forwarded Data

EIKONA 10 : NMAPAAEIrMA ASIS TPAOHMATOZ TQN FORWARDED PACKETS

To didypapua autd eu@avifel agiOTOTA CUUPTTEPACHATA KAl YIA TA TPid PMOVTEAQ
TTPOWONONG TTAKETWV.

3.3.5 Dropped Packets

Otav éva TTOKETO aTTOOTEAAETAI ATTO €va KOUPO Tou OIKTUOU O€ KATTolov GAAO,
UTTApXEl N TBavOeTNTa TO TTAKETO AUTO va atroppiPBel amd KAtolo evOIAUECO
KOUPBO Tou DIKTUOU Il akOua Kal at1rd Tov idlo Tov KOPBo Tpoopiouou. O1 aitieg TTou
MTTOPOUV VO TTPOKAAEOOUV TO QaIVOPEVO auTO gival TTOAAEG [12]. KaTtToleg atrd TIg
aITiEG aUTEG €ival o1 €EAG:

v uTtoBA6uIon Tou OAPATOG, YUOIKS ETTITTESO

oupgeopnon

KATEOTPOUMEVA TTAKETA

BAGBN oTo UAIKS BIKTUWONG

amAwyv TTPWTOKOAAWV dpopoAdynong, 6TTwg 10 DSR( Dynamic Source
Routing)

AN NI NI

Edv 10 @aivépevo autd cival éviovo o€ €va OIKTUO TOTE €TTNPEAleTal N
atrodoTIKOTNTA TOU BIKTUOU KABWG PTTOpEl va eugavioTei yeiwon tou Throughput,
Kal augnon Tou Jitter TTOU aTTOoTEAEl onuavtikd TPORANUA yia euaioBbnTeg
EQPAPMOYEG OTTwG streaming e@apuoyég, voice over |IP, online gaming,
OUVOIOOKEWEIG K.a. [10]

H povada pérpnong mrou xpnoluyotrolcital gival kbps kal epgavifetal o€ ypapnua
ouvexoug ypapung Tuttou Time Average kail Asls. IN'a Tov uttoAoyIopo auTAG TNG
METPNONG VYIO KABe XPOVIKA OTIyu TNG TIPOCOMOIwoNG akoAouBeite n idia
dladIKaoia JYE Ta TTPONYOUMEVA PETPA AEIOAOYNONG TOU BIKTUOU TTOU avaAuBnkav.
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Ta diakpiTd yeyovota Tou Trace apxeiou Tou Aaufdavovralr utmtown OTOV
UTTOAOYIONO auTO €ival auTd Twv oTToiwv To TTEdio Abbreviation éxel iy d ) D yia
OAoug TOug TUTTOUG Trace TTou UTTOOTNPICEl N €Qapuoyr. ZTnv €IkOva 11 @aiveTal
w¢ TTapadeiyua 1o ypaenua Time Average Dropped Packets evog dikTUOU.

0,5 1,0 1,5 20 25 3,0 3,5 4,0 4,5 5,0
Time

— Dropped Data j
L

EIKONA 11: NMAPAAEIFMA TPA®HMATOZ TQN DROPPED PACKETS

Evw oTtnv gikéva 12 @aivetal éva TTapdadelyua tou Asls Dropped ypa@riuaTog evog
OIKTUOU.

05 1,0 1,5 20 25 30 35 40 45 50 |
Time

|— As Is Dropped Packetsl
e —————————

EIKONA 12: TMAPAAEIrMA TPAGHMATOL TQN ASIS DROPPED PACKETS

3.3.6 EndToEnd Delay
Me Tov 6po EndToEnd Delay opiletal 0 xpOvog TToU XPEIAOTNKE KATTOIO TTAKETO VA
@T1doel amd Tov ammooToAéa oTov TTapaAnTITh [12]. YTToAoyileTal cUp@wva Pe TNV

TTOPAKATW PaBnuartikr oxéon :
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dend-end= N[ dtrans*+dprop+dproc] ,
OTTOU

dend-end= end-to-end delay,
dirans= transmission delay,
dprop= propagation delay,
dproc= processing delay,

N= number of links (Number of routers + 1).

H e@apuoyn jTrcezer yia va uttoAoyioel Tnv kKaBuoTépnon €vOG TTOKETOU
XPNOIMOTIOIEI TN XPOVIKA OTIYU| ATTOOTOANG TOU TIOKETOU ATTO TOV  APXIKO
ATTOOTOAEQ KaI TN XPOVIKA OTIYH AQWNS Tou atrd Tov TEAIKO TTPOOPICUO Kal Ta

agaipei. H kabuoTtépnon auTtr UTTopEi va gival Jovo BETIKN 1) ion Tou uNdEVOG.

H 1iuf TN kaBuoTépnong KABe TTakéTou elodyeTal oTo Asls ypd@gnua, oTnV XPOVIKN
OTIYUA OTTOOTOAAG TOU KABE TTAKETOU Kal OXI TNV XPOVIKN oOTiyul Afqwng tou. H
avTIoTOiXNoN TNG KabuoTépnong WE TO XPOVO ATTOOTOAN YiveTal yia va €ival TTio

€UKOAN N €€aywyr OCUPTTEPACUATWY aTTO TO dIAYPOUMA KABUOTEPNONG.

Ooco avagopd 10 Time Average ypdenua autou Tou METPOU  agloAdynong,
utToAoyiCeTal KAl EP@aviCeTal e Tov idI0 TPOTTO OTTWG Ta Time Average ypa@nuara
TWV TTPONYOUPEVWY METPWYV agloAdynong Ttmou avoAudnkav. ZTnv €ikova 13

Qaivetal éva TTapddelyua autou Tou YPagruaTog.

, :
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— EndToEnd Delay Chart

EIKONA 13: NMTAPAAEIFMA TPAGHMATOX THE KAOYETEPHEIH AHWHE TQN MAKETQN
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Mia 1ID1aiTePOTNTA TTOU UTTAPXElI OTO PETPO QUTO, €ival Ol TTEPITITWOEIG TTOU KATTOIA
TTakETa Oev AauBdavovTtal TToTé atrd Tov TEAIKO TTPOOPIOUS. ZTNV TTEPITITWON QUTH
OV UTTOPOUUE VA UTTOAOYIOOUWE TNV KABUOTEPNON TOU TTAKETOU AQOU OEV UTTAPXEI
XpPOvog TTapaAaBAG. TIC TTEPITITWOEIS AUTES TIG AYVOOUUE Kal OEV TIG EP@PAVICOUUE
OTO YpA@nuUa Tou AKPOU TTPOG AKPOU KaBuoTépnong. 2Tnv €ikova 14 @aiveTal éva

TTaPAdEIYUA QUTOU TOU YPAPUATOG.

r .
(%) Asls EndToEndDelay All Network PNcorico I s ol

i1

Seconds

— Asls EndToEnd Delay

EIKONA 14: NMMAPAAEIFMA TPA®GHMATOZ THZ ASIS KAOYZTEPHIHI AHWHZ TQN MNAKETQN

3.3.7 Jitter

Qg Jitter opiCetal pia péTpnon Tou dnAwvel TNV UETABOAR TnGg KaBuoTépnong
AMuwng Twv  TToKETWY. TIo ouykekpiyéva n diagopd TG KabuoTtépnong OUo
O10d0XIKWV TTOKETWY TNG idlag porg oedopévwyv ovoudletal jitter.MTTopoulv va
TTPOKUWOUV METAROAEG OTNV TIPN QUTH Kupiwg Adyo ocuu@dépnong Tou OIKTUOU,
AGBOG cl0aywyAg TTOKETOU O€ oupd, N KATTOI0G OAAQYNG OTIC TTAPAPETPOUG TOU

OIKTUOU o€ oTrolodnTroTe £TTiTTEdO. [10]

MNa Tov 1TPOcdIopIcPO TNG porg OedOoPEVWY OTNV OTToIa AVAKEl KABE TTOKETO,
utTdpxel avaAoyo TTedio ae KaBe dlakpITd yeyovog Tou Trace apyeiou TUtTou Normal
1 NewWireless. lNa tov uttoAoyiopo Tou jitter o€ Trace apxeia Tutrou OldWireless
OTTOU Ogv KATAYPAQPETAI KATTOIO avayvwpIoTIKO TNG porg dedoPEVWY OTNV OTToia

QAVAKEl KAOE TTAKETO, OpIOTNKE OTI YIa por] OEOOPEVWY CUPPWVA JE TA TTAPOKATW:

v' AiglBuvon IP amooToAéa
v' ApIBudg TTOPTAG ATTOGTOAED

v' AietBuvaon IP mTpoopiouou
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V' ApIBudg TOpTAG TTPOOPIGHOU

v' TpwTOKOAAO TTAKETOU

To jitter €ival Tavra BeTIKO, AANwWOTE dnAwvel NETAROAN TIHWV. To ypdenua TTou
eMoavietal gival ammAwv onueiwv(Dot plot) kal 6x1 ouvexoug YPAPUAS OTTWG Ta
TTPONYOUUEVA YPOPAMATA TTOU TTEPIYPA@TNKav. H diadikaoia uTrtoAoyiopoUu Twv

TIMWV QUTWV TWV CNPEIWV akoAouBei TNV €¢AG pon:

1. EUpeon OAwV Twv OIAQOPETIKWY POWV OEOOUEVWYV TTOU UTTAPXOUV OTO
TPEXWYV OIKTUO Kal I0XUOUV OAOI TTEPIOPICHOI TTOU TTPOCBECE O XPHOTNG KATA
TNV d1adIKaTia pUBKIONG TWV QIATPWV.

2. Na kd@Be pia amd TIC TTApATTAvW POEG Oedouévwy uTttoAoyifovTal Ta
EndToEnd Delay twv TTOKETWY TNG €KAOCTOTE PONAG, KAl OTN OUVEXEIQ
TTPOOTIOevVTal O€ pIa OOWr DEBOUEVWV OI DIAPOPES TIUEG jitter.

3. TéAog ep@aviovral OAeg o1 TIPEG jitter OAwv Twv powv OeDOPEVWV TOU

OIKTUOU OTO id10 YPAPNHaA ATTAWY ONUEIWV.

2TnVv €IkOva 15 @aivetal Eva TTapadelyua autou Tou ypa@uaTog.

= ——————— — -
| 2| Aslslitter for d2_l4.tr All Network PNsicbr: = [ ] S
AsIs Jitter
00,0035
00,0030
00,0025
T 0,0020
=
™ 00,0015
00,0010 -
00,0005
0,0000 -
| 0,0 0,5 1,0 1:5 2,0 25 3,0 3,5 4,0
Time
= Asls Jitter

EIKONA 15: NMTAPAAEIFMA TPA®HMATOZ TOY ASIS JITTER

To avriotoixo Time Average Jitter epgavifetal o€ dlAypaupa €ubeiag ouvexoug
YPOUMNAG Kal g€ KABE XpovIKr oTIyur TO jitter uttoAoyileTal aBpoilovrac OAa Ta jitter
OAWV TWV ETTIAEYUEVWV POWV OEOOUEVWV PEXPI EKEIVN TN OTIYMA Kal dlaipdvTag To

ME TO TTARBOG Twv jitter TTou TTPOCTEBNKAV.
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21NV €IKOva 16 aiveTal £va TTapadelyua autou Tou ypa@uaTog.

r o
| £ Jitter for Simple Simulation Example.tr All Network PNs:icbr: IEJE‘&
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— Jitter Chartl
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EIKONA 16 : MTAPAAEIrMA FrPAGHMATOZL TIME AVERAGE JITTER

3.4 BiAI00AKN MNpa@nuaTwy

3.4.1 jFreeChart
Na tnv dOnuioupyia Twv ypa@nuATwy, XPNOIMOTTOINBNKE n avoiXTou KwdiKa

BIBAI0BNKN jFreeChart 1.0.13 110U CuvodeleTal pe Gdela xpriong GNU Lesser

General Public.
H BiIBAI0BAKN auTr eMAEXONKE yia dUO AGyouG:

1. Kwdikag ypaupévog o€ kaBapr Java

2. Neiroupyieg TTOU UTTOOTNPICE!

2UYKEKPIPEVA N duvatoTnTa zoom IN/Out O€ €TTIAEYUEVES ATTO TO XPNOTN TTEPIOXES
TTOU TTaPEXE N BIBAIOBRKN atToTeAEi BaTIKA aTTaiTNON YIa TNV EUKOAOTEPN avAAuon
Twv OlIaYPAUNATWY TTOU eu@avifel n e@apuoyr. EmmpdoBeta mpooépel Tnv
ouvarotnta etmegepyaoiag Tou LookAndFeel Twv ypaenudtwv dnAadn Twv

XPWHATWY TwV TITAWV TTOU €P@avifovTal OTOUG AEOVEG 1 TOV YeVIKO TITAO TOUu

ypPa@ruaTog K.a.
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4 Yevaplo KaAnc Asitoupyiac

4.1 Eicaywyn

2710 KEQAAAIO auTd Ba avaAUOOUUE TO OTTOTEAEOUATA TNG £QAPPOYAG jTrcezer o€
éva dokIpaoTikd oevaplo. Mg Ttov TpoTTO AuUTO Ba doB¢ei éva deiypa yia TO TTWG
MTTOpEl  va  xpnoigotroinBei n  epapuoyn  yia TNV €€aywyn  XPHOIMWV
OUPTTEPOOPATWY  KaBw¢ etmiong Ba  ammodeixBei kal n  eykupdtTNTa  TWV
atmmoTeAeopaTWV NG e@apuoyns. O kwdikag TCL 1Tou ekppdlel TO OEvAPIO TNG

TTPOCOWPOIWONG gival dIABE0INOG OTO TTAPApPTNUa A.

4.2 Zevapio lNMpoocopoiwong

2xedldoape éva dOiKTUO TToU aTToTeAEiTal atmd 7 kOupoug n0,n1,n2,n3,n4,n5,n6, Kai
€€1 OPXIKEG OUVOEDEIC XwPNTIKOTNTAG 2Mb 01 OTT0iEG CUVOEOUV TOUG TTAPAKATW

KOUPBOUG PETAEU TOUG :

v" Koéupog n0 — Kéupog nl
Koupog nl — Kéupog n2
KoéuBog n2 — Kéupog n3
KoéuBog n3 — Kéupog n4
Koupog n4 — Kéupog n5

NN

Koupog n4 — Kéupog n6

2Tnv ouvdeon N2-n3 TTPOOTEBNKE KAl Eva HOVTEAO OQAANATWY PE TT0o00TO 10%. O
aAy6piBuog dpopoAdynong TTou €mMAEXONKE yia 1o dikTuo eival o rtProto/DV To

OIKTUO @aiveTal OTNV €IKOVA 17.

UDP Agent - CBR Application

iﬁ loss module 10%

= - o]
[oe ]

UDP Null

EIKONA 17 : TONOAOTIA AIKTYOY A TO ENAPIO KAAHE AEITOYPIIAZ
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Etriong ouvdéoaue évav UDPAgent otov k6upo n0 yia Tnv TTapaywyr] Kivnong oto
QikTUO, KaBWG eTTioNg Kal évav UDP null Agent otov KOUBO N6 yia TRV atrodoxr] TNG
Kivnong Tou Ttrapdyetal ammd Ttov KOuPBo n0. TéAog dnuioupynbnke kal pia
epapuoyn mapaywyrns CBR(Constant bit rate) kivnong atmé tov K6uBo nO Tpog Tov

KOMPBO N6 TTOU £TMIKOIVWVET TTAVW 0To UDP, pe péyebog mmakéTwy 200 bytes.

Na va PydAoupe TMIO  €P@Avr) KAl €UKOAD  CUYKPIOIJA  aTTOTEAECHATA

TTPOYPANMATICAUE TO DIKTUO VO EKTEAECEI TA TTAPAKATW :

v' 21 xpovikn otiyur} 0.1 va ekivioel Tnv kivnon CBR

v' 21N Xpovikn oTiyun 2.0 va méoel n ouvdeon KouRou n4 - KéuBou n5

V' Z1n xpovikn aTiyun 3.0 va emavéABel n ouvdeon Koéupou n4 - KéuBou n5
V' ZTn XpoVvikA aTiyun 4.9 va otauyarfioel Tnv kivnon CBR

O kwdikag Tou oevapiou gival diaBéaipog oTo Mapdaptnua 1.

4.2.1 Epeavion Npagnudatwv

2UJQWVa  PeE TNV TOTToAoyia Kal TIG puBuicelgc Tou opicape oTo  OiKTUO
TTPOCOMNOIWONG Eival AVOUEVOUEVEG KATTOIEG OAAAYEG TWV METPOEWV KOTA TO
diaoTnpa 2.0 sec — 3.0 sec NG dIAPKEIOG TTPOCOUOIWONG. 2TNV €IKOva 18 gaiveTal
Mia piIkpr TITwon tou Throughput katd 11 S1dpKeEIa TTOU N oUVOECN METALU Twv

KOUPBwV n4-n5 gival un d1aB€oiun.

" —
| £ Throughput for d2_plir All Network PNs:cbr: -—-;-Eh —5

1.500 eSSt — . e
L
/
1.250 /
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@ 750 ’(
500 I \
250 - ‘
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0,0 0,5 1,0 15 2,0 Z5 3,0 35 4,0 4,5 5,0
Time
— Throughput Data]

EIKONA 18 : TIME AVERAGE THROUGHPUT - ZENAPIO KAAHZ AEITOYPTIAZ
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MNa va doupe Tnv petaBoAf Tou Throughput pe peyaAutepn akpifeia KaAUTEPA ag
KoITd&oupe 10 ASIS didypauua Tou Throughput TTou @aivetal oTnv eikéva 19.

1,0 1,5 20 25 30 35 40 45 50
Time

— Asls Throughput Data

EIKONA 19 : ASIS THROUGHPUT - ZENAPIO KAAHZ AEITOYPIIAZ

BAétroupe 611 OAn 1O dikTUO Xpnoiyotroiouce Tn dladpoury N0-n5-n4-n6 yia TNV
QTTOOTOAN O€dOUEVWY, KATI TTOU PUTTOPOUNE va TO ETTAANBEUCOUNE AV KOITACOUE TI
dedopéva TTpowbouoe 0 KOUPOG N2 TTpIV TTECEI N OUVOEDN N4-n5 KATI TTOU OVTWG

empBePaioveral atrd Tnv ikéva 20.

20 25 30 35 40 45 50
Time

| — Forwarded Data |

EIKONA 20 : TIME AVERAGE FORWARDED PACKETS - ZENAPIO KAAHZ AEITOYPTIAZ
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Mia aAhayry 6TTwG auTrh TG TITWONG MIOG OUVOEONG Kal aAAayng TnNG d1adpoung
TTOU OKOAOUBOUV Ta TTAKETA TTEPIMEVOUNE VA TTPOKOAECEI KAl KATTOIEG AANQYEG OTNV
KabuoTépnon AQWNG Twv TTOKETWY AUTWYV, KATI TTOU CUVETTAYETAI KOl aUgnon Tou
jitter. Katd 10 didotnua 2.0-3.0 Ta TTaKETA TTPETTEI VO AKOAOUBHOOUV TNV JOVADIKN
d1adpOouN YIO VO QTACOUV OTOV TTPOOPICHO TOUG KATI TTOU onMaivel OTI TTPETTEI VA
armooTtaAolv atmmé 1OV KOWBo nO kar va TrpowbnBouv ammd Toug KOPPBOoUg
n1,n2,n3,n4 wWoTe TEAIKA va TTAPAANPTOUV aTTd TOV KOWBO N6 KATI TTOU QuéAvel To
atrd AKPO 0€ AKPO KABUOTEPNON TWV TTAKETWVY OTTWG BEiXVel N eiIkdva 21.

[

lf;J Asls EndToEndDelay for d2_pl.tr All Network PNs:cbr
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EIKONA 21 : ASIS END-TO-END DELAY - ZENAPIO KAAHZ AEITOYPTIAZ

Mia GAAN ouvETTEID TNG TITWONG TNG OUVOEONG AUTAG €ival N ATTWAEIA KATTOIWYV
TTOKETWY TTOoU €iTe Bpiokovrav AdN oT1o OikTUo KATA Tn SIAPKEIQ TNG TITWONG TNG
oUVOEDNG €iTE KATA TO XPOVO eVNUEPWONG TOU KOUPBOU N1 OXETIKA PE TO YEYOVOG
auTO Kal TTPowBNOoNG TWV TTAKETWVY TTPOG ToV KOUPOo 2. ETtiong otnv véa diadpoun
TOV TTAKETWV TTEPIAQUBAVETAI KAl  oUvdeon N2-n3 TNV OTToIa £€XOUUE TTPOCOETE!
éva PHOVTEAO eP@AVIONG OQOAPATWY PE TTOO00TO 10%, ETTOUEVWG TTEPIMEVOUNE VA
au¢nbouv ol aTTwAglEg 600 TA TTOKETO XPENOIMOTTOIOUV auTtrhl Tn ouvdeon. TNV
eiIkdva 22, gaivetal To Time Average dIQypauua atToppIPOEVTWY TTAKETWYV YIa OAO

TO0 OiKTUO.

2eNida 46 a1t 196



Mtuxlokn epyaocia tou ¢ottntr MNamaylavvidn Xpriotou-XopaAapumnou

05 10 15 20 25 30 35 40 45 50
Time

|—- Dropped Data |

EIKONA 22 : TIME AVERAGE DROPPED PACKETS - SENAPIO KAAHZ AEITOYPTIAZ

Evdiapépov €xel Kal TO TT0I10G KOUPBOG QTTEPPITITE AUTA TA TTOKETA. ZTNV €IKOVa 23
YiveTal egQaveéG TO yeyovog OTI TN XPoVIKN oTiyur 2.0 atroppigdnkav 2.250Kbits
atmdé 1oV KOUPBO 4, KATI TTOU ATAV AVOUEVOUEVO a@OoU TnVv idia XPOVIKA OTIYMN TO

OeVApPIOo €ival TTPOYPANMPATIONEVO Va pitel TNV ouvdeon n5-n4.

00 05 10 15 20 25 30 35 40
Time

I—As Is Dropped Packetsl

EIKONA 23 : ASIS DROPPED PACKETS A TON KOMBO 4 - SENAPIO KAAHZ AEITOYPIIAZ
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A@oU n ouvdeon n5-n4 dev eival TTAéov dIaBETIUn PETA TNV XPOVIKN oTiyun 2.0 Ta
TTOKETA avadpopoAoyouvTal TTpog Tnv deuTepn dlaBéoiun diadpopr}, dnAadn Tnv
Nn0-n1-n2-n3-n4-n6. OTTwg OUWGS avaPEPOBNKE Kal 0TV TTPONYOUMEVN €EvOTNTA OTO
oevaplo €xel TOTToBeTNOE €va povTéNo ep@avions o@aApdtwy 10% otnv ouvdeon
n2-n3 Tnv otroia yia 1o didotnua 2.0 éwg 3.0 xpnoiyotroiouv Ta dedopéva yia va
@TACOUV OTOV TTPOOPICUO Tou. 'ETOI TO ypd®nua TNG €IKOVAG 24 OCWOTA EUPAVICEl

MOVO yIa TNV XPOVIKI auTr TTEPIOB0 apPKETA aTTOPPIPOEVTA TTAKETA ATTO TOV KOUPBOo 3

T s roppes o i a3 P =
irLE—’J Asls Dropped for d2_pl.tr Node 3 PNs o
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Time

— As Is Dropped Pacl .etsl

EIKONA 24 : ASIS DROPPED PACKETS A TON KOMBO 3 - ZENAPIO KAAHZ AEITOYPIIAL

AvTiBeTa yia 6Aoug Toug UTTOAOITTOUG KOUPBOUG Tou OIKTUOU Ta YPAQrUATa TTOU
Ocixvouv Ta aTTopPIPOEVTA TTAKETA £XOUV TNV TIMA PMNOEV KABOAN Tn didpkeia Tou

oevapiou OoIwWG PE TO ypd@nua yia Tov KOuBo 0 TTou gaivetal oTnv ikéva 25.

r 7
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EIKONA 25 : ASIS DROPPED PACKETS A TON KOMBO O - SENAPIO KAAHZ AEITOYPFIAL
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5 ZUyKpion UE UTTAPYXOUOCEC EPOPUOVEC

5.1 Eicaywyn

210 KEQAAaIo autd Ba avaeepbouv e@APPOYEC TTOU avamTuxOnkav atmd GAAa
TTAVETTIOTAMIO KAl TTOPEXOUV TIG iDIEG ] TTAPOPOIEG AEITOUPYIEG PE TNV EQAPUOYN TNG
TTOPOUCAG TITUXIOKNG. ©@d TOVIOTOUV KATTOIA TTAEOVEKTAMATA KOl PEIOVEKTUATA TNG

KAOe epapuoyng Kal Ba d080UV KATTOIEG ONUAVTIKEG TTANPOYOPIES YIa TNV KABE pia.

5.2 E@appoyn jTrana

Mia até 1iIg duo standalone e@appoyEg avdAuong Kal ypa@Ikig avatrapdoTaong
METPWV agloAdynong SIKTUWYV TTOU TTPOCONOIWONKAY OTOV TTPOCOoUOoIWTH NS-2 Kal
utTdpxouv ndn oto diadikTuo eival To jTrana. Kupio xapakTnpioTIKO TNG EQAPPOYAS
QuTAG €ivar n Xpnon Miag Paong oedouévwy, Kal OUuykekpigéva Mysgl TTou
XPNOIUOTIOIEITE WG EVOIAUECO TNG AVAYVWON-KATavonong Twv O0eOOUEVWYV WE TNV
avAaAucon Kal YPO@PIKA aTTEIKOVION TWV PJETPIKWY TOU BIKTUOU. KaTtd Tnv eykaTtdoTaon
NG €@apuoyng dev eykaBiotatal autépaTta n Mysqgl oUTe dnuioupyeEiTe auTdPOTA N
Baon Oedopévwv TNV OTTOIa XPNOIYOTIOIET YIO TNV QTTOBAKEUCN TWV OIOKPITWYV

yeyovoTwy TTou diapadel atro éva apxeio Trace.

H xprion uiog Paong Oedopévwy wG evOIAUECO MTTOPEI va  XOAPOKTNPIOTEN
MEIOVEKTNMO OAAG cuvaua aTTroTeAEl Kal TTAEOVEKTNUA. TTOAU peydAa ) TTOAUTTAOKA
oevapla  TTPOCOUOIWONG MTTOPOUV va TTapAyouv XINIAOEG YPAPMES OIOKPITWVY
YEYOVOTWY, TIOU OTNV TIEPITITWON TNG €Qappoyng jTrcezer Ta yeyovoTa autd
TTPETEl va ammoBnkeutouv w¢ Objects otnv pvAun RAM TOU UTTOAOYIOTH. TNV
TTEPITITWON AuTh €ival TBavo va XpeldleTal augnon NG YVAKNG TTOU XPNOIKOTIOIE
TO0 Runtime environment Tng java yia va KaGAUWEl TOUG TTOPOUG JVAMNG TTOU ATTAITEI
KAtrolo Trace apxeio, KaBwg €mmiong o€ eCaipeTikG peydAa oevdpia evOEXETal va
MNV PTTOPOUV va KaAu@Bouv ol TTépol auToi. Autd 1o TTPORANUa dev UTTAPXEI OTNV
epapuoyn jTrana koBwg oe pia Paon dedopévwy dev UTTAPXEI KATTOIO QUOIKO
MEYIOTO Oplo oToVv UEyeBOg Tou Trace apxeiou, av Kal 600 PEYAAUTEPO €ival auTo

TG00 10 TTOAU ETTIBOPUVETAI N EQapPOyR Kal n atrdédoor] TnG.

Tnv epappoyr Tnv vlotroincav ol Hengheng Qian kai o Weiwei Fang 10 2000.
O1wg ava@épouv o1 TTPOYPAUMATIOTEG OTNV 10To0EAiIda TNG epapuoyng [11], dev

UTTOOTNPICETAI OUTE EVNUEPWVETAI OTTO KATTOIO ATOMO | OuAda, TTOU ONPAIVEl TTWG
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TUXOV OAAQYEG Kal TTPOOONKEG 0€ veOTEPEG KOOOEIG TOU NS-2 dev epappolovTal
Kal oTnVv e@apuoyn jTrana, Kal To onUAvTIKOTEPO €ival TTWG dEV UTTAPXEI KOIVOTATA

yla Tnv €mmiAuon A TNV ava@opd TTPoBANUATWY.

5.3 E@appoyn Tracegraph

Mia akoun tTapdépola epappoyn €ival yvwoTh wg Tracegraph. Avatmtuxbnke atro
Tov Jaroslaw Malek kai gival uhotroinpévn oTn yAwooa TrpoypaupaTiogou Matlab.
Ymootnpidel kai Ta Tpia Trace Formats OTTw¢ Kail n €@apuoyn jTrana kai n
EQapUOYR TNG TITUXIOKAG QUTAG epyaciag, jTrcezer. ‘Eva amd ta apvntikd tng
EQPAPMOYNG €ival OTI dev UTTAPXEI MEYAAN gueNIgia oTnV DIETTA@L TOU XPrOTnN YE TA
dlaypdupata Kabwg uttdpxouv TTPORAAUATA TOCO UTTEPKAAUWNG TTANPOYOPIWY
amdé &dAAa component Tou ypa@ikou TrEPIBAANOVTOC TNG €QAPUOYAG OCO Kal
duvaToTATWYV XEIpIoPou(zoom in/out,move) Twv dIaYPAUPATWY TToU EP@aviCovTal.
Etiong peyaGAo PEIOVEKTNUA TNG £QAPPOYAG AUTAG €ival n duvaTtdTnTa EPPAVIONG
EVOG MOVO OlaypAuMOTOG KABE @opd Kal n TOTToBETNO Tou oTo main panel Tng

EQAPHOYNG.

To Tracegraph dev TrepiopileTal JOVO OTIC BOOCIKEC METPIKES, KAl TTPOCQPEPEI EvVa
OUVOAO OUVOUOOUWY TWV PETPIKWY OTA idla dlaypAupaTa, KATI TTOU PEPIKEG POPES
AAANOIWVEI T ATTOTEAEOUATA ] TO ATTOTEAECPATA QUTA €ival AXpNOTA YIA TOV XProTn
kal &ev Tov BonBouv va BydAel ac@aAr cuutrepdopaTta yia TNV Katdotaon Tou
OIKTUOU TOU OTToIadNTIOTE XpPoVvIK oTiyur. Emiong ta 3D diaypduuara TTou
TTPOCPEPEI £XOUV KATTOIO Onuacia o€ PHIKP& poévo dikTua Pe PIKPO TTARB0C KOUBWV.
To Baoikd OpwG PelovEKTNPA gival OTI €xel TN duvaTdTnTa va diaBadel Trace Apxeia
TTou €Xouv OJIOKPITG yeyovoTa e€vOog TUTTOU WOVO, €V OpXEiad PE OUuvOUAOUO

AoUPUATWY Kal EVOUPPATWY CUVOECEWY OEV WTTOPEI va TO POPTWOEI.

TéNOG éva atrd Ta TTAEOVEKTAMATA TNG €QAPPOYAG auTng eivalr Ta frequency
distribution ypagruata Tou €Edyel, OTTWG yia TTAPAdElyua TNV OuxvoTnTa

ATTOPPIYNG TTAKETWY OE OUVAPTNON KE TO HEYEDBOG TWV TTAKETWV.

2eANida 50 atd 196



Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

6 BiBAloypa@ia

. NS-2 Trace Formats. Retrieved from Wiki :

http://nsnam.isi.edu/nsnam/index.php/NS-2 Trace Formats

. Drakos N. & Moore R. (1992-1999). The Network Simulator ns-2:
Documentation. Retrieved from

http://www.isi.edu/nsnam/ns/ns-documentation.html

. Kevin Fall & Kannan Vardhan (May 9 2010). The ns Manual —The VINT

Project. Retrieved from http://www.isi.edu/nsnam/ns/doc/ns_doc.pdf

. Teerawat |I. & Ekram H. (2008). Introduction to Network Simulator NS2.
Springer.

. NS by Example Jae Chung & Mark Claypool. Located at
http://nile.wpi.edu/NS/

. Mohid P. Tahiliani. Trace analysis awk scripts. Retrieved from

http://mohittahiliani.blogspot.com/

. NS-2 Learning Guide. Located at
http://hpds.ee.ncku.edu.tw/~smallko/ns2/ns2.htm

. Larry L. Peterson, Bruce S. Davie (2011). Computer Networks: A Systems
Approach Morgan Kaufmann Series in Networking

Computer Networks: A Systems Approach.

. Abdelhamid Mellouk (2008). End-to-end quality of service: engineering in

next generation heterogenous networks.

10.Randy L. Melton, Nova Southeastern University. Computer Information

Systems (MCIS, DCIS) (2008). Monitoring QoS in wireless ad hoc
networks.

11.Weiwei Fang & Hengheng Qian. jTrana application. Retrieved from

http://sites.qgoogle.com/site/ns2trana/

12. Wikipedia The Free Encyclopedia Retrieved from

http://en.wikipedia.org/wiki/Wiki

2eAida 51 amrd 196


http://nsnam.isi.edu/nsnam/index.php/NS-2_Trace_Formats
http://www.isi.edu/nsnam/ns/ns-documentation.html
http://www.isi.edu/nsnam/ns/doc/ns_doc.pdf
http://nile.wpi.edu/NS/
http://mohittahiliani.blogspot.com/
http://hpds.ee.ncku.edu.tw/~smallko/ns2/ns2.htm
http://sites.google.com/site/ns2trana/
http://en.wikipedia.org/wiki/Wiki

Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

7 OAPAPTHMA A

#Create an instance of the Simulator class
set ns [new Simulator]

#Add dynamic routing

$ns rtproto DV

#Define blue color for the first data flow
$ns color 1 Blue

#Add seven nodes n0, to n6 with a for loop

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

#Export packet traces

set f [open d2_pl.tr w]
$ns trace-all $f

#Export nam traces

set nf [open d2_pl.nam w]
$ns namtrace-all $nf

#Create a duplex link (n0-n1)
#with 2Mb bandwidth and 10ms delay per link,
#including a DropTail queue for each link

$ns duplex-link $n(0) $n(1) 2Mb 10ms DropTail

#Create 5 (duplex) circular links (n1 to n5)
#with 2Mb bandwidth and 10ms delay per link,
#including a DropTail queue for each link

$ns duplex-link $n(1) $n(2) 2Mb 10ms DropTail
$ns duplex-link $n(2) $n(3) 2Mb 10ms DropTail
$ns duplex-link $n(3) $n(4) 2Mb 10ms DropTail
$ns duplex-link $n(4) $n(5) 2Mb 10ms DropTail
$ns duplex-link $n(5) $n(1) 2Mb 10ms DropTail

#Create a duplex link (n4-n6)

#with 2Mb bandwidth and 10ms delay per link,
#including a DropTail queue for each link
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$ns duplex-link $n(4) $n(6) 2Mb 10ms DropTail
#Monitor the queue for link 4-6 for NAM

$ns duplex-link-op $n(4) $n(6) queuePos 0.5

#Set error model on link 2-3 equal to 10%

set loss_module [new ErrorModel]

$loss_module set rate_ 0.1

$loss_module ranvar [new RandomVariable/Uniform]
$loss_module drop-target [new Agent/Null]

$ns lossmodel $loss_module $n(2) $n(3)

#Create a UDP connection (udp0) and attach it to node n(0)
set udpO [new Agent/UDP]

$udpO set class_ 1

$ns attach-agent $n(0) $udp0

#Create a CBR traffic source (cbr0) and attach it to udpO
#Set packetSize = 200 bytes

#Set interval time = 0.001 secs (stored in int variable)
set cbrO [new Application/Traffic/CBR]

set int 0.001

$cbr0 set packetSize_ 200

$cbr0 set interval_ $int

$cbr0 attach-agent $udpO

#Create a Null agent (null0) and attach it to node n(6)

set null0 [new Agent/Null]
$ns attach-agent $n(6) $null0

#Connect udp0 and null0 agents
$ns connect $udp0 $null0
#Set the link n(4)-n(5) down for 1 sec between 2.0 and 3.0 sec

$ns rtmodel-at 2.0 down $n(4) $n(5)
$ns rtmodel-at 3.0 up $n(4) $n(5)

#Monitor queue 4-6 and store traces in queue.tr for each 0.1 sec

set gmon [$ns monitor-queue $n(4) $n(6) [open queue_pl.tr w] 0.1]
[$ns link $n(4) $n(6)] queue-sample-timeout

#Schedule event cbr0 to start at 0.1 secs and to stop at 4.9 secs

$ns at 0.1 "$cbrO start"
$ns at 4.9 "$cbr0 stop"

#Call the procedure "finish" at 5.0 secs
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$ns at 5.0 "finish"
#Add a procedure, called "finish"

proc finish {} {
global ns f nf
$ns flush-trace
close $nf
close $f
exit 0

}

#Start the simulation

$ns run

8 NAPAPTHMA B
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package Data;

import util. StringUtils;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class Arp {

private String RequestOrReply;
private int SourceMacAddress;
private int SourceAddress;

private int DestinationMacAddress;

private int DestinationAddress;

Arp(String RoR,String SmA,String SA,String DmA,String DA) {
RequestOrReply = RoR,;
SourceMacAddress = Integer.parselnt(SmA);
SourceAddress = Integer.parselnt(SA);
DestinationMacAddress = Integer.parselnt(DmA);

DestinationAddress = Integer.parselnt(DA);

Arp(String s,0Object obj) {
if(obj instanceof NewWireless) {
RequestOrReply = StringUtils.NwFlagValue(s, "-Po");
SourceMacAddress = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pms"));
SourceAddress = Integer.parselnt(StringUtils.NwFlagValue(s, "-Ps"));
DestinationMacAddress = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pmd"));

DestinationAddress = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pd");
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}

else {

//888 Unsuported Constructor : Add here code for Arp constructor for OldWireless
Trace Format;

}

public int getDestinationAddress() {

return DestinationAddress;

public int getDestinationMacAddress() {

return DestinationMacAddress;

public String getRequestOrReply() {

return RequestOrReply;

public int getSourceAddress() {

return SourceAddress;

public int getSourceMacAddress() {

return SourceMacAddress;

package Data;

import util. StringUtils;
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/**

*

* @author Christos-Charalampos Papagiannidis
*/
public class Cbr {

private int SequenceNumber;
private int NumberOfTimesPacketForwarded;

private int OptimalNumberOfForwards;

Cbr(String s,0Object obj) {
if(obj instanceof NewWireless) {
SequenceNumber = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pi"));
NumberOfTimesPacketForwarded= Integer.parselnt(StringUtils.NwFlagValue(s, "-Pf"));

OptimalNumberOfForwards = Integer.parselnt(StringUtils.NwFlagValue(s, "-Po");

public int getNumberOfTimesPacketForwarded() {

return NumberOfTimesPacketForwarded;

public int getOptimalNumberOfForwards() {

return OptimalNumberOfForwards;

public int getSequenceNumber() {

return SequenceNumber;
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package Data;

import util. StringUtils;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class Dsr {

private int NumberOfNodesTraversed;
private int RoutingRequestFlag;
private int RouteRequestSeqNumber;
private int RoutingReplyFlag;

private int RouteRequestSeqNumber2;
private int ReplyLength;

private int SourceOfSourceRouting;
private int DestinationOfSourceRouting;
private int ErrorReportFlag;

private int NumberOfErrors;

private int ReportTowhom;

private int LinkErrorFrom;

private int LinkErrorTo;

Dsr (String s, Object obj) {
if(obj instanceof NewWireless) {
NumberOfNodesTraversed = Integer.parselnt(StringUtils.NwFlagValue(s, "-Ph"));
RoutingRequestFlag = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pq");
RouteRequestSeqNumber = Integer.parselnt(StringUtils.NwFlagValue(s, "-Ps"));

RoutingReplyFlag = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pp"));
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RouteRequestSeqNumber2 = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pn"));
ReplyLength = Integer.parselnt(StringUtils.NwFlagValue(s, "-PI"));

SourceOfSourceRouting = Integer.parselnt(StringUtils.NwFlagValue(s, "-
Pe").split("->")[0]);

DestinationOfSourceRouting = Integer.parselnt(StringUtils.NwFlagValue(s, "-
Pe").split("->")[1]);

ErrorReportFlag = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pw"));
NumberOfErrors = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pm"));
ReportTowWhom = Integer.parselnt(StringUtils. NwFlagValue(s, "-Pc"));
LinkErrorFrom = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pb").split("->")[0]);
LinkErrorTo = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pb").split("->")[1]);

public int getDestinationOfSourceRouting() {

return DestinationOfSourceRouting;

public int getErrorReportFlag() {

return ErrorReportFlag;

public int getLinkErrorFrom() {

return LinkErrorFrom;

public int getLinkErrorTo() {

return LinkErrorTo;

public int getNumberOfErrors() {

return NumberOfErrors;
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public int getNumberOfNodesTraversed() {

return NumberOfNodesTraversed;

public int getReplyLength() {

return ReplyLength;

public int getReportToWhom() {

return ReportToWhom;

public int getRouteRequestSeqNumber() {

return RouteRequestSegNumber;

public int getRouteRequestSeqNumber2() {

return RouteRequestSegNumber2;

public int getRoutingReplyFlag() {

return RoutingReplyFlag;

public int getRoutingRequestFlag() {

return RoutingRequestFlag;

public int getSourceOfSourceRouting() {
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return SourceOfSourceRouting;

package Data;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class Event {

@Override
public String toString(){

return "Object Type: Event\n";

public double getTime(){

return 0.0;

package Data;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

public class Ip {
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private int SourcelpAddress;
private int SourcePortNumber;
private int DestinationlpAddress;
private int DestinationPortNumber;

private int TtlValue;

IPOLH

Ip(int SiA,int SpN,int DiA,int DpA,int TV) {
SourcelpAddress = SiA;
SourcePortNumber = SpN;
DestinationlpAddress = DiA;
DestinationPortNumber = DpA,;
TtlValue = TV;

public int getDestinationlpAddress() {

return DestinationlpAddress;

public int getDestinationPortNumber() {

return DestinationPortNumber;

public int getSourcelpAddress() {

return SourcelpAddress;

public int getSourcePortNumber() {

return SourcePortNumber;
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public int getTtlValue() {

return TtIValue;

@Override
public String toString() {

return "Ip{" + "SourcelpAddress=" + SourcelpAddress + "SourcePortNumber=" +
SourcePortNumber + "DestinationlpAddress=" + DestinationlpAddress +
"DestinationPortNumber=" + DestinationPortNumber + "TtlValue=" + TtlValue + '}’

}

package Data;

import util. StringUtils;

/**

*

* @author Christos-Charalampos Papagiannidis
*/
public class Newlp extends Ip{

private int Flowld;

private int Uniqueld;

private String PacketType;

private int PacketSize;

Newlp(String s)}{
super(Integer.parselnt(StringUtils.NwFlagValue(s, "-Is").split("\\.")[0]),
Integer.parselnt(StringUtils.NwFlagValue(s, "-Is").split("\\.")[1]),
Integer.parselnt(StringUtils.NwFlagValue(s, "-1d").split("\\.")[0]),

Integer.parselnt(StringUtils.NwFlagValue(s, "-1d").split("\\.")[1]),
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Integer.parselnt(StringUtils.NwFlagValue(s, "-Iv"))
);

Flowld = Integer.parselnt(StringUtils.NwFlagValue(s, "-If"));
Uniqueld = Integer.parselnt(StringUtils.NwFlagValue(s, "li"));
PacketType = StringUtils.NwFlagValue(s, "-It");

PacketSize = Integer.parselnt(StringUtils.NwFlagValue(s, "-1I));

public int getFlowld() {

return Flowld;

public int getPacketSize() {

return PacketSize;

public String getPacketType() {

return PacketType;

public int getUniqueld() {

return Unigqueld;

public void setFlowld(int Flowld) {

this.Flowld = Flowld;

public void setUniqueld(int Uniqueld) {
this.Uniqueld = Uniqueld;
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package Data;

import util. StringUtils;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class NewWireless extends Event {

private String Abbreviation;

private double Time;

private int Nodeld;

private double NodeXCoordinate;
private double NodeYCoordinate;
private double NodeZCoordinate;
private double NodeEnergyLevel;
private String NetworkTraceLevel;
private String DropReason;

private int HopSourceNodeld;

private String DurationHex;

private String SourceEthAddressHex;
private String DestinationEthAddressHex;
private String EthTypeHex;

private String PacketType;

private String PacketTypen;
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/[Extra Informations according to Packet Type
private Arp arp = null;

private Dsr dsr = null;

/Iprivate Aodv aodv = null;

//private Tora tora = null;

private Newlp ip = null;

private Tcp tcp = null;

private Cbr cbr = null;

Ilprivate Imep imep = null;

private String[] acceptedAbbreviation = {"s","r","d","f"};

public NewWireless(String s) {
Abbreviation=StringUtils.getAbbreviation(s);
Time=Double.parseDouble( StringUtils.NwFlagValue(s, "-t") );
Nodeld=Integer.parselnt( StringUtils.NwFlagValue(s, "-Ni") );
NodeXCoordinate=Double.parseDouble( StringUtils.NwFlagValue(s, "-Nx");
NodeYCoordinate=Double.parseDouble( StringUtils.NwFlagValue(s, "-Ny");
NodeZCoordinate=Double.parseDouble( StringUtils.NwFlagValue(s, "-Nz"));
NodeEnergyLevel=Double.parseDouble( StringUtils.NwFlagValue(s, "-Ne"));
NetworkTraceLevel=StringUtils.NwFlagValue(s, "-NI");
DropReason=StringUtils.NwFlagValue(s, "-Nw");
HopSourceNodeld=Integer.parselnt(StringUtils.NwFlagValue(s, "-Hs"));
DurationHex=StringUtils.NwFlagValue(s, "-Ma");
SourceEthAddressHex=StringUtils.NwFlagValue(s, "-Ms");
DestinationEthAddressHex=StringUtils.NwFlagValue(s, "-Md");
EthTypeHex=StringUtils.NwFlagValue(s, "-Mt");
PacketType=StringUtils.NwFlagValue(s, "-P");

PacketTypen=StringUtils.NwFlagValue(s, "-Pn");
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addExtralnformations(s);

private void addExtralnformations (String s) {

[*if(PacketType.equals("arp"))
arp = new Arp(s,this);

else if(PacketType.equals("dsr"))
dsr= new Dsr(s,this);

else if(PacketType.equals("imep"))
imep= new Imep(s,this);

else if(PacketType.equals("tora™))
tora= new Tora(s,this);*/

if(StringUtils.NwFlagExists(s, "-II"))
ip= new Newlp(s);

[*if(PacketTypen.equals("tcp™))
tcp=new Tcp(s,this);*/

[*if(PacketTypen.equals(“cbr"))

cbr=new Cbr(s,this);*/

private boolean AbbreviationlsAcceptible() {
for(String acceptible : acceptedAbbreviation){
if(acceptible.equals(Abbreviation))
return true;

}

return false;

2eNida 67 a1rd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

public String getDestinationEthAddressHex() {

return DestinationEthAddressHex;

public String getDropReason() {

return DropReason;

public String getDurationHex() {

return DurationHex;

public String getEthTypeHex() {
return EthTypeHex;

public int getHopSourceNodeld() {

return HopSourceNodeld;

public String getNetworkTraceLevel() {

return NetworkTracelLevel;

public double getNodeEnergyLevel() {

return NodeEnergyLevel;

public int getNodeld() {

return Nodeld:;
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public double getNodeXCoordinate() {

return NodeXCoordinate;

public double getNodeYCoordinate() {

return NodeYCoordinate;

public double getNodeZCoordinate() {

return NodeZCoordinate;

public String getPacketType() {

return PacketType;

public String getPacketTypen() {

return PacketTypen;

public String getSourceEthAddressHex() {

return SourceEthAddressHex;

public String getAbbreviation() {

return Abbreviation;

public double getTime() {

return Time;

2eANida 69 armd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

public Newlp getlp(){

return ip;

public boolean isSent(){
if(Abbreviation.equals("s"))
return true;

return false;

public boolean isReceive(){
if(Abbreviation.equals("r"))
return true;

return false;

public boolean isDrop(){
if(Abbreviation.equalsignoreCase("d"))
return true;

return false;

public boolean isForward(){
if(Abbreviation.equals("f"))
return true;

return false;

@Override
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public String toString() {

return "NewWireless{" + "\nAbbreviation=" + Abbreviation + "\nTime=" + Time +
"\nNodeld=" + Nodeld + "\nNodeXCoordinate=" + NodeXCoordinate +
"\nNodeYCoordinate=" + NodeYCoordinate + "\nNodeZCoordinate=" + NodeZCoordinate
+ "\nNodeEnergyLevel=" + NodeEnergyLevel + "\nNetworkTraceLevel=" +
NetworkTracelLevel + "\nDropReason=" + DropReason + "\nHopSourceNodeld=" +
HopSourceNodeld + "\nDurationHex=" + DurationHex + "\nSourceEthAddressHex=" +
SourceEthAddressHex + "\nDestinationEthAddressHex=" + DestinationEthAddressHex +
"\nEthTypeHex=" + EthTypeHex + "\nPacketType=" + PacketType + "\nPacketTypen=" +
PacketTypen + "\narp=" + arp + "\ndsr=" + dsr + "\nip=" + ip + "\ntcp=" + tcp + "\ncbr="+
cbr +'};

}

package Data;

/-k
* @author Chrison

*

*/

import Global.Debug;

import Global.Settings;

public class NormalEvent extends Event {

private String Abbreviation;
private double Time;
private int SourceNode;
private int DestinationNode;
private String PacketName,;
private int PacketSize;
private String Flags;

private int Flowld,;

private String SourceAddress;
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private String SourcePort;

private String DestinationAddress;
private String DestinationPort;
private int SequenceNumber;

private int UniquePacketld,;

private String[] acceptedAbbreviation = {"r","d","e","+","-"};

public NormalEvent() {}

public NormalEvent(String event) {

String TempEvent[] = event.split(" ");

Abbreviation = TempEvent[0];

Time = Double.parseDouble(TempEvent[1]);
SourceNode = Integer.parselnt(TempEvent[2]);
DestinationNode = Integer.parselnt(TempEvent[3]);
PacketName = TempEvent[4];

PacketSize = Integer.parselnt(TempEvent[5]);
Flags = TempEvent[6];

Flowld = Integer.parselnt(TempEvent[7]);

String Temp[]=TempEvent[8].split("\\.");

SourceAddress = Templ0];

SourcePort = Temp[1];

Temp = TempEvent[9].split("\\.");

DestinationAddress = Temp|0];
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DestinationPort = Temp[1];
SequenceNumber = Integer.parselnt(TempEvent[10]);

UniquePacketld = Integer.parselnt(TempEvent[11]);

private boolean AbbreviationlsAcceptible() {
for(String acceptible : acceptedAbbreviation){
if(acceptible.equals(Abbreviation))
if(Debug.analyze) {

Debug.print("AbbreviationlsAcceptible() returned :
true",Settings.DebugDestination);

return true;

}
if(Debug.analyze)

Debug.print("AbbreviationlsAcceptible() returned :
false",Settings.DebugDestination);

return false;

public String getDestinationAddress() {

return DestinationAddress;

public int getDestinationNode() {

return DestinationNode;

public String getDestinationPort() {

return DestinationPort;
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public String getFlags() {

return Flags;

public int getFlowld() {

return Flowld;

public String getPacketName() {

return PacketName;

public int getPacketSize() {

return PacketSize;

public int getSequenceNumber() {

return SequenceNumber;

public String getSourceAddress() {

return SourceAddress;

public int getSourceNode() {

return SourceNode;

public String getSourcePort() {

return SourcePort;
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public int getUniquePacketld() {

return UniquePacketld;

public String getAbbreviation() {

return Abbreviation;

public double getTime() {

return Time;

public boolean isReceive(){
if(Abbreviation.equals("r"))
return true;

return false;

public boolean isDrop(){
if(Abbreviation.equalsignoreCase("d"))
return true;

return false;

public boolean isError(){
if(Abbreviation.equals(“e"))
return true;

return false;
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public boolean isEnqueue(){
if(Abbreviation.equals("+"))
return true,

return false;

public boolean isDequeue(){
if(Abbreviation.equals("-"))
return true;

return false;

public boolean isForward() {
if( !SourceAddress.equals(String.valueOf(SourceNode)) )
return true;

return false;

@Override
public String toString() {

return "NormalEvent:\n" + "abbreviation=" + Abbreviation + " \ntime=" + Time +
"\nSourceNode=" + SourceNode + "\nDestinationNode=" + DestinationNode +
"\nPacketName=" + PacketName + ",\nPacketSize=" + PacketSize + " \nFlags=" + Flags
+ " \nFlowld=" + Flowld + ",\nSourceAddress=" + SourceAddress + ",\nSourcePort=" +
SourcePort + " \nDestinationAddress=" + DestinationAddress + " ,\nDestinationPort=" +
DestinationPort + ",\nSequenceNumber=" + SequenceNumber + " \nUniquePacketld=" +
UniguePacketld + ";\n";

}

package Data;
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import Global.Debug;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class OldWireless extends Event {

private String Abbreviation;

private double Time;

private int Nodeld;

private double XCoordinate;

private double YCoordinate;

private String TraceName;

private String Reason;

private int Eventldentifier;

private String PacketType;

private int PacketSize;

private String TimeToSentDataHex;
private String DestinationMacAddressHex;
private String SourceMacAddressHex;
private String TypeHex;

private Ip ip = null;

public OldWireless(String event) {
/levent = event.replace(" ", " ");

String TempEvent[] = event.split(" *);

Abbreviation = TempEvent|[0];
Time = Double.parseDouble(TempEvent[1]);

if (TempEvent[2].contains("_")) {
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Nodeld = Integer.parselnt(TempEvent[2].replaceAll("_
TraceName = TempEvent[3];

Reason = TempEvent[5];

Eventldentifier = Integer.parselnt(TempEvent[6]);
PacketType = TempEvent[7];

PacketSize = Integer.parselnt(TempEvent[8]);

TimeToSentDataHex = TempEvent[9].replace([", ™);
DestinationMacAddressHex = TempEvent[10];
SourceMacAddressHex = TempEvent[11];

TypeHex = TempEvent[12].replace(']", ™);

if (TempEvent.length > 13 && TempEvent[13].equals("

TempEvent[15].contains(":")) {

try {
String TempValue = TempEvent[14];

TempValue = TempValue.replace("[", ");

int SourcelpAddress = Integer.parselnt(splitTemp

M)

[0]);

int SourcePortNumber = Integer.parselnt(splitTemp[1]);

splitTemp = TempEvent[15].split(":");

int DestinationlpAddress = Integer.parselnt(splitTemp[0]);

int DestinationPortNumber = Integer.parselnt(splitTemp[1]);

int TTL = Integer.parselnt(TempEvent[16]);

ip = new Ip(SourcelpAddress, SourcePortNumber, DestinationlpAddress,

DestinationPortNumber, TTL);

} catch (Exception e) {
}

} else {
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Nodeld = Integer.parselnt(TempEvent[2]);
String temp = TempEvent[3].replace("(", ").replace(" ", "™;

XCoordinate = Double.parseDouble(temp);

temp = TempEvent[4].replace(")", "").replace(" ", ");
YCoordinate = Double.parseDouble(temp);
TraceName = TempEvent[5];

Reason = TempEvent[6];

Eventldentifier = Integer.parselnt(TempEvent[7]);
PacketType = TempEvent[8];

PacketSize = Integer.parselnt(TempEvent[9]);
TimeToSentDataHex = TempEvent[10].replace([", "™);
DestinationMacAddressHex = TempEvent[11];
SourceMacAddressHex = TempEvent[12];

TypeHex = TempEvent[13].replace(']", ™);

if (TempEvent[14].equals("------- "N {
String TempValue;
TempValue = TempEvent[15];
TempValue = TempValue.replace("[", ™;
String splitTemp[] = TempValue.split(":");
int SourcelpAddress = Integer.parselnt(splitTempl[0]);
int SourcePortNumber = Integer.parselnt(splitTemp[1]);
splitTemp = TempEvent[16].split(":");
int DestinationlpAddress = Integer.parselnt(splitTemp[0]);
int DestinationPortNumber = Integer.parselnt(splitTemp[1]);

int TTL = Integer.parselnt(TempEvent[17]);

ip = new Ip(SourcelpAddress, SourcePortNumber, DestinationlpAddress,
DestinationPortNumber, TTL);
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public OldWireless(String Abbreviation, double Time, int Nodeld, double XCoordinate,
double YCoordinate, String TraceName, String Reason, int Eventldentifier, String
PacketType, int PacketSize, String TimeToSentDataHex, String
DestinationMacAddressHex, String SourceMacAddressHex, String TypeHex) {

this.Abbreviation = Abbreviation;

this.Time = Time;

this.Nodeld = Nodeld,

this.XCoordinate = XCoordinate;

this.YCoordinate = YCoordinate;

this.TraceName = TraceName;

this.Reason = Reason;

this.Eventldentifier = Eventldentifier;

this.PacketType = PacketType;

this.PacketSize = PacketSize;
this.TimeToSentDataHex = TimeToSentDataHex;
this.DestinationMacAddressHex = DestinationMacAddressHex;
this.SourceMacAddressHex = SourceMacAddressHex;

this. TypeHex = TypeHex;

public String getAbbreviation() {

return Abbreviation;

public String getDestinationMacAddressHex() {

return DestinationMacAddressHex;
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public int getEventldentifier() {

return Eventldentifier;

public int getNodeld() {

return Nodeld;

public int getPacketSize() {

return PacketSize;

public String getPacketType() {

return PacketType;

public String getReason() {

return Reason;

public String getSourceMacAddressHex() {

return SourceMacAddressHex;

public double getTime() {

return Time;

public String getTimeToSentDataHex() {
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return TimeToSentDataHex;

public String getTraceName() {

return TraceName;

public String getTypeHex() {

return TypeHex;

public double getXCoordinate() {

return XCoordinate;

public double getYCoordinate() {

return YCoordinate;

public Ip getlp() {

return ip;

public boolean isSent() {
if (Abbreviation.equals("s")) {

return true;

}

return false;

public boolean isReceive() {
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if (Abbreviation.equals("r")) {
return true;

}

return false;

public boolean isDrop() {
if (Abbreviation.equalsignoreCase("d")) {
return true;

}

return false;

public boolean isForward() {
if (Abbreviation.equals("f")) {
return true;

}

return false;

public boolean equalsFlow(String flow) {

try {
String[] Temp = flow.split(":");

if (String.valueOf(this.getlp().getSourcelpAddress()).equals(Temp[0])
&& String.valueOf(this.getlp().getSourcePortNumber()).equals(Temp[1])
&& String.valueOf(this.getlp().getDestinationlpAddress()).equals(Temp[2])
&& String.valueOf(this.getlp().getDestinationPortNumber()).equals(Temp[3])
&& this.getPacketType().equals(Temp[4])) {

return true;
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if (Debug.analyze) {
System.out.printin("OldWireless equalsFlow() at event\n" + this.toString());
System.out.printin("The Flow Id which attempting to compare" + flow);

System.out.printin("The event's real flow Id: " +
String.valueOf(this.getlp().getSourcelpAddress()) + ":" +
String.valueOf(this.getlp().getSourcePortNumber()) + ":" +
String.valueOf(this.getlp().getDestinationlpAddress()) + ":" +
String.valueOf(this.getlp().getDestinationPortNumber()) + ":" + this.getPacketType());

}
} catch (ArraylndexOutOfBoundsException e) {

/*Flow IDs on Normal and New Wireless formats are supplied by ns-2 itself and
are integer numbers

*This Method throws ArraylndexOutOfBoundsException in case an
Normal/NewWireless Flowid be parameter

*/

return false;

return false;

@Override

public String toString() {

if (ip = null) {
String ipToString = ip.toString();

return "OldWireless{ " + " Abbreviation=" + Abbreviation + " Time="+ Time + "
Nodeld=" + Nodeld + " XCoordinate= " + XCoordinate + " YCoordinate=" + YCoordinate
+ " TraceName=" + TraceName + " Reason=" + Reason + " Eventldentifier=" +
Eventldentifier + " PacketType= "+ PacketType + " PacketSize=" + PacketSize + "
[TimeToSentDataHex=" + TimeToSentDataHex + " DestinationMacAddressHex=" +
DestinationMacAddressHex + " SourceMacAddressHex= " + SourceMacAddressHex + "
TypeHex="+ TypeHex + "}] " + ipToString;

}
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return "OldWireless{ " + " Abbreviation=" + Abbreviation + " Time="+ Time +"
Nodeld=" + Nodeld + " XCoordinate=" + XCoordinate + " YCoordinate=" + YCoordinate
+ " TraceName=" + TraceName + " Reason=" + Reason + " Eventldentifier=" +
Eventldentifier + " PacketType=" + PacketType + " PacketSize= " + PacketSize + "
[TimeToSentDataHex=" + TimeToSentDataHex + " DestinationMacAddressHex=" +
DestinationMacAddressHex + " SourceMacAddressHex= " + SourceMacAddressHex + "
TypeHex="+ TypeHex + "}] " + "ip= NULL";

}

package Data;

import util. StringUtils;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class Tcp {

private int SequenceNumber;
private int AcknowledgmentNumber;
private int NumberOfTimesPacketForwarded;

private int OptimalNumberOfForwards;

Tcp (String s,0Object obj) {
if(obj instanceof NewWireless) {
SequenceNumber = Integer.parselnt(StringUtils.NwFlagValue(s, "-Ps"));
AcknowledgmentNumber = Integer.parselnt(StringUtils.NwFlagValue(s, "-Pa"));

NumberOfTimesPacketForwarded = Integer.parselnt(StringUtils.NwFlagValue(s, "-
Pf));

OptimalNumberOfForwards = Integer.parselnt(StringUtils.NwFlagValue(s, "-Po");
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public int getAcknowledgmentNumber() {

return AcknowledgmentNumber;

public int getNumberOfTimesPacketForwarded() {

return NumberOfTimesPacketForwarded;

public int getOptimalNumberOfForwards() {

return OptimalNumberOfForwards;

public int getSequenceNumber() {

return SequenceNumber;

package Global;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.|lOException;

import java.util.logging.Level;

import java.util.logging.Logger;

/**

*

* @author Christos-Charalampos Papagiannidis
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*/

public class Debug {

public static boolean string=false; // string methods return values .esp StringUtils.java

public static boolean analyze=false; // Data analyzing procedures after TrcReader.java
excecuted

public static boolean ui=false; // User Interface logs
public static boolean graphs=false; //

public static boolean settings=false; // Debug help about program's settings or user's
settings

public static boolean error=false;

public static int PRINT_TO_CONSOLE=0;
public static int PRINT_TO_FILE=1,

public static void print(String s,int DESTINATION_CODE){
if(DESTINATION_CODE==PRINT_TO_CONSOLE)
System.out.printin(s);
else if(DESTINATION_CODE==PRINT_TO_FILE)
String strFilePath = Trace.getFilePath()+".Debug";
try {
s+=Global.Prefs.getEOL();
FileOutputStream fos = new FileOutputStream(strFilePath, true);
fos.write(s.getBytes());

fos.close();

} catch (FileNotFoundException ex) {
Logger.getLogger(Debug.class.getName()).log(Level. SEVERE, null, ex);
} catch (IOException ex) {

Logger.getLogger(Debug.class.getName()).log(Level. SEVERE, null, ex);

2eNida 87 a1t 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

package Global;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.util. ArrayList;

import java.util.logging.Level;

import java.util.logging.Logger;
import javax.swing.JFrame;

import javax.swing.JMenu;

import javax.swing.JMenultem;
import ui.Editors.SettingsForm;

import ui.OpenFileDialog;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

public class GMenu {
private ArrayList<JMenu> codedMenus = new ArrayList();
private ArrayList<JMenultem> codedMenultems = new ArrayList();

private JMenultem JMenuSeperator = new JMenultem("-&-");

public GMenu() {
JMenultem temp;
/ladd first menu.

codedMenus.add(new JMenu("File",false));

2eANida 88 atd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

temp=new JMenultem("Open Trace");

temp.addActionListener(new ActionListener() { public void
actionPerformed(ActionEvent e){

try {
new OpenFileDialog();
} catch (Exception ex) {

Logger.getLogger(GMenu.class.getName()).log(Level. SEVERE, "GMenu
Line 36:0penFileDialog() Error", ex);

}
}
b

codedMenultems.add(temp);

temp= new JMenultem("Exit");

temp.addActionListener(new ActionListener() { public void
actionPerformed(ActionEvent e) {

System.exit(1);
}
D;

codedMenultems.add(temp);

/- ceerne--SEPERATOR--------

codedMenultems.add(JMenuSeperator);

/ladd second menu

codedMenus.add(new JMenu("Graphs" false));

temp= new JMenultem("Filter & Create");

temp.addActionListener(new ActionListener() { public void
actionPerformed(ActionEvent e) {

JFrame frame= new JFrame();
frame.setResizable(false);

frame.setContentPane(new SettingsForm());
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frame.setSize(600,450);
frame.setAlwaysOnTop(true);
frame.setTitle("Network Analyzer Settings");

frame.setVisible(true);

}
D
codedMenultems.add(temp);

/- <-emee-SEPERATOR-------

codedMenultems.add(JMenuSeperator);

public ArrayList getJMenu() {

return codedMenus;

public JMenultem getMenuSeperator(){

return JMenuSeperator;

public ArrayList getJIMenultems(){

return codedMenultems;

package Global;

/**
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* @author Christos-Charalampos Papagiannidis

*/

public class Prefs {

private static String eol = System.getProperty("line.separator");
/[--Values "Windows" || "Linux" || "Macintosh" --\\

private static String OperatingSystem = "Windows";

private static String ApplicationName = "jTrcezer";

private static String ApplicationVersion = "1.0";

public Prefs(){

public static String getEOL() {

return eol;

public static String getOperatingSystem(){

return OperatingSystem;

public static String getApplicationName(){

return ApplicationName;

public static String getApplicationVersion(){

return ApplicationVersion;
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package Global;

/**
*
* @author Christos-Charalampos Papagiannidis
*/

public class Settings {

public static String[] AcceptablePacketNames = {};
public static String[] AcceptablePacketTypes = {};
public static String[] AcceptablePacketTypen = {};
public static String[] AcceptableNodes = {};

public static String[] AcceptableNetworkTracelLevel = {};

public static double Timelnterval = 0.1,

public static int DebugDestination = Settings.DebugDestination;

public static void clearAllSettings(){

public static boolean isAcceptableNetworkTraceLevel(String s) {
if (AcceptableNetworkTraceLevel == null) {

return true;

for (inti = 0; i < AcceptableNetworkTraceLevel.length; i++) {
if (s != null && s.equals(AcceptableNetworkTracelLevel[i])) {

return true;
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}

return false;

public static boolean isAcceptableNode(String s) {
if (AcceptableNodes == null) {

return true;

for (inti = 0; i < AcceptableNodes.length; i++) {
if (s = null && s.equals(AcceptableNodesli])) {

return true;

}

return false;

public static boolean isAcceptableNode(int s) {
String node = String.valueOf(s);
if (AcceptableNodes == null) {

return true;

for (inti = 0; i < AcceptableNodes.length; i++) {
if (node != null && node.equals(AcceptableNodesi])) {

return true;

}

return false;
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public static boolean isAcceptablePacketName(String s) {
if (AcceptablePacketNames == null) {

return true;

for (inti = 0; i < AcceptablePacketNames.length; i++) {
if (s != null && s.equals(AcceptablePacketNamesli])) {

return true;

}

return false;

public static boolean isAcceptablePacketType(String s) {
if (AcceptablePacketTypes == null) {

return true;

for (inti = 0; i < AcceptablePacketTypes.length; i++) {
if (s = null && s.equals(AcceptablePacketTypes]i])) {

return true;

}

return false;

public static boolean isAcceptablePacketTypen(String s) {
if (AcceptablePacketTypen == null) {

return true;
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for (inti = 0; i < AcceptablePacketTypen.length; i++) {
if (s != null && s.equals(AcceptablePacketTypenli])) {

return true;

}

return false;

public static void addAcceptableNode(String node){
if(node==null)
AcceptableNodes=null;
else{
AcceptableNodes = new String[1];

AcceptableNodes[0]=node;

public static String printSettings(){
String s=" for "+Trace.getFile().getName()+" ";
if(AcceptableNodes==null)
s+="All Network ";
else
s+="Node " + AcceptableNodes[0] + " ";
if(AcceptablePacketNames!=null){
s+=" PNs:";
for(int i=0;i<AcceptablePacketNames.length;i++){

s+=AcceptablePacketNames[i]+":";
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if(AcceptablePacketTypes!=null){
s+=" PTs:",
for(int i=0;i<AcceptablePacketTypes.length;i++){

s+=AcceptablePacketTypes[i]+":";

return s;

package Global;

import Data.Event;

import Data.NewWireless;

import Data.NormalEvent;

import Data.OldWireless;

import java.io.File;

import java.io.Serializable;

import java.lang.reflect.InvocationTargetException;
import java.util.Vector;

import ui.ProgressBar;

import util. TrcReader;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public final class Trace implements Runnable, Serializable {

private static File File = null;
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private static Vector<Event> Data = new Vector();

ProgressBar progress = null;

public static Vector<Event> getData() {

return Data;

public Trace() {
}

public Trace(File f) throws InterruptedException, InvocationTargetException {
File = f;
run();

progress.run();

public static File getFile() {

return File;

public static String getFilePath() {

return File.getAbsolutePath();

public void run() {
progress = new ProgressBar("Reading & Analyzing...");
if (Debug.analyze) {

Debug.print("---Started Reading/Analyzing Trace File Data...---",
Settings.DebugDestination);

}
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if (\Data.isEmpty()) {

Data.removeAllElements();

Vector<String> Temp = new TrcReader(File).getTraceData();
for (String tempValue : Temp) {
if (tempValue.startsWith("s") && 'tempValue.startsWith("r")
&& !tempValue.startsWith("d") && !tempValue.startsWith("f")
&& ltempValue.startsWith("-") && 'tempValue.startsWith("+")) {
continue;
} else if (tempValue.contains("-t")) {
NewWireless temp = new NewWireless(tempValue);
Data.add(temp);
} else {
try {
OldWireless temp = new OldWireless(tempValue);
Data.add(temp);
} catch (Exception e) {
if (Debug.analyze) {

Debug.print("12002 error: OldWireless failed, try NormalEvent
Constructor!!!",Settings.DebugDestination);

}

NormalEvent temp = new NormalEvent(tempValue);

Data.add(temp);

if (Debug.analyze) {

Debug.print("---Ended Reading/Analyzing Trace File Data.---
" Settings.DebugDestination);

}
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package charts;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

import util. DataAnalyzer;

public class AslsDrop extends JPanel implements Runnable{

public AslsDrop(){}

public void run() {

final XYSeries data = new XYSeries("As Is Drop Packets");

double[][] temp = new DataAnalyzer().getDropData();

double pastTime = 0;

2eANida 99 ard 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

double currentTime = temp[0][0];

double packetsCounter = 0;

for(int i=0;i<temp.length;i++){
if(templi][0]>currentTime || i == temp.length-1){
data.add(currentTime, packetsCounter);
pastTime=currentTime;
currentTime=templi][O];

packetsCounter=0;

if(i'=temp.length-1)
-
}
else if(temp[i][0]>pastTime){

packetsCounter+=templ[i][1];

final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbits",
collection, PlotOrientation.VERTICAL, true, true, true);

data.toString();

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Asls Drop "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);
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package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel,

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.DefaultTableXYDataset;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

import util.DataAnalyzer;

/**
*
* @author Christos-Charalampos Papagiannidis
*/

public class AslsentToEndDelay extends JPanel implements Runnable{

public AslsentToEndDelay() {}

public void run() {

DefaultTableXYDataset dataset = new DefaultTableXYDataset();

XYSeries series = new XY Series("Asls EndToEnd Delay", true, false);

double[][] temp = new DataAnalyzer().getDelayData();

double sumdelay = 0;

int countdelays =1,

for (inti=0; i <temp.length; i++) {
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if (temp[i][1] = -1) {
sumdelay = templ[i][1];
for(int j=i;j<temp.length;j++) {
if(templ[j][0]==templi][0]){
sumdelay += temp[j][1];

countdelays++;

}
if(series.getMaxX() = temp[i][0] )
series.add(temp[i][0], sumdelay/countdelays);

countdelays=1,

dataset.addSeries(series);

final XYSeriesCollection collection = new XYSeriesCollection(series);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Seconds",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();

frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Asls EndToEndDelay "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;
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import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel,

import util. DataAnalyzer;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XY SeriesCollection;

import util. ArrayUtils;

[xk
*
* @author Christos-Charalampos Papagiannidis
*
*/

public class AslsForwarded extends JPanel implements Runnable{

public AslsForwarded() {}

public void run() {

final XYSeries data = new XYSeries("Forwarded Data");

double[][] temp = new DataAnalyzer().getForwardedData();

double pastTime = templ[0][0];

double TimeStep = Settings.Timelnterval;

double currentTime = temp[0][0] + TimeStep;

double maxTime = ArrayUtils.getMaximumValueOfColumn(temp, 0);
double bytes = 0;

int packetCounter = 0;
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while (currentTime <= maxTime) {
bytes = 0;

packetCounter = 0;

for (inti = 0; i < temp.length; i++) {
if (pastTime <= temp][i][0] && templi][0] < currentTime) {
bytes += templi][1];
packetCounter++;
} else if(i==temp.length-1) {
data.add(currentTime - TimeStep / 2, bytes * 8 /1000 );
pastTime = currentTime;

currentTime += TimeStep;

final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbits",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Asls Forwarded "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;
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import Global.Settings;

import javax.swing.JFrame;
import javax.swing.JPanel;
import org.jfree.chart.ChartPanel;

import util.DataAnalyzer;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class AslsJitter extends JPanel implements Runnable{

public AslsJitter(){}

public void run() {
ScatterPlotSlow plot = new ScatterPlotSlow();
double[][] temp = new DataAnalyzer().getJitterData();
float[][] scatterData = new float[2][temp.length];
for(int i=0;i<temp.length;i++){
scatterData[0][i] = (float) temp][i][0];
scatterData[1][i] = Math.abs((float) templ[i][1]);

}

plot.setData(scatterData);

JFrame frame = new JFrame();

frame.setContentPane(new ChartPanel(plot.renderAndDisplay()));
frame.setTitle("AslsJitter "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);
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package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import util.DataAnalyzer;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

import util. ArrayUtils;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

public class AslsLoad extends JPanel implements Runnable{

public AslsLoad() {}

public void run() {

final XYSeries data = new XYSeries("Asls Load Data");

double[][] temp = new DataAnalyzer().getLoadData();
double pastTime = templ[0][0];

double TimeStep = Settings.Timelnterval;
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double currentTime = temp[0][0] + TimeStep;
double maxTime = ArrayUtils.getMaximumValueOfColumn(temp, 0);
double bytes = 0;

int packetCounter = 0;

while (currentTime <= maxTime) {
bytes = 0;

packetCounter = 0;

for (inti = 0; i < temp.length; i++) {
if (pastTime <= temp][i][0] && temp[i][0] < currentTime) {
bytes += templ[i][1];
packetCounter++;
} else if(i==temp.length-1) {
data.add(currentTime - TimeStep / 2, bytes * 8 /1000 );

pastTime = currentTime;

currentTime += TimeStep;

final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbits",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));

frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
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frame.setTitle("Load "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import util.DataAnalyzer;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XYSeriesCollection;

import util. ArrayUtils;

/**

*

* @author Christos-Charalampos Papagiannidis

*

*/

public class AslsSent extends JPanel implements Runnable{

public AslsSent() {}

public void run() {
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final XYSeries data = new XYSeries("Asls Sent Data");

double[][] temp = new DataAnalyzer().getSentData();

double pastTime = templ[0][0];

double TimeStep = Settings.Timelnterval;

double currentTime = temp[0][0] + TimeStep;

double maxTime = ArrayUtils.getMaximumValueOfColumn(temp, 0);
double bytes = 0;

int packetCounter = 0O;

while (currentTime <= maxTime) {
bytes = 0;

packetCounter = 0;

for (inti = 0; i < temp.length; i++) {
if (pastTime <= temp][i][0] && temp[i][0] < currentTime) {
bytes += templi][1];
packetCounter++;
} else if(i==temp.length-1) {
data.add(currentTime - TimeStep / 2, bytes * 8 /1000 );

pastTime = currentTime;

currentTime += TimeStep;

final XYSeriesCollection collection = new XY SeriesCollection(data);
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final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbits",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Sent "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import util.DataAnalyzer;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

import util. ArrayUtils;

/**

*

* @author Christos-Charalampos Papagiannidis

*

*/
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public class AslsThroughput extends JPanel implements Runnable {

public AslsThroughput() {}

public void run() {

final XYSeries data = new XYSeries("Asls Throughput Data");

double[][] temp = new DataAnalyzer().getThroughputData();
double pastTime = templ[0][0];

double TimeStep = Settings.Timelnterval,

double currentTime = temp[0][0] + TimeStep;

double maxTime = ArrayUtils.getMaximumValueOfColumn(temp, 0);

double bytes = 0;

int packetCounter = 0;

while (currentTime <= maxTime) {
bytes = 0;

packetCounter = 0;

for (inti = 0; i < temp.length; i++) {
if (pastTime <= temp][i][0] && temp][i][0] < currentTime) {
bytes += templ[i][1];
packetCounter++;
} else if (i == temp.length - 1) {
data.add(currentTime - TimeStep / 2, bytes * 8 / 1000);
pastTime = currentTime;

currentTime += TimeStep;
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final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbits",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Throughput "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XYSeriesCollection;

import util.DataAnalyzer;

/**
*

* @author Christos-Charalampos Papagiannidis

*/
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public class Drop extends JPanel implements Runnable{

public Drop(¥{

public void run() {

final XYSeries data = new XYSeries("Drop Data");

double[][] temp = new DataAnalyzer().getDropData();

double currentTime = temp[0][0];

double firstTrafficTime = new DataAnalyzer().getFirstTrafficTime();
double bytes = 0;

for(int i=0;i<temp.length;i++){
if(templ[i][0]>currentTime){
if(currentTime<=firstTrafficTime)
data.add(currentTime, bytes*8/(1000*(currentTime-temp[0][0])));
else

data.add(currentTime,bytes*8/(1000*(currentTime-firstTrafficTime)));

currentTime=temp][i][O];
bytes+=temp][i][1];

}

else{

bytes+=templ[i][1];

final XYSeriesCollection collection = new XY SeriesCollection(data);
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final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbps",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Drop "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XYSeriesCollection;

import util.DataAnalyzer;

/**
*
* @author Christos-Charalampos Papagiannidis
*/

public class EndToEndDelay extends JPanel implements Runnable{
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public EndToEndDelay() {}

public void run() {
final XYSeries data = new XYSeries("EndToEnd Delay Chart");

double[][] temp = new DataAnalyzer().getDelayData();

double sumDelay = 0;

int sucPacketCounter = 0;

for (inti=0; i <temp.length; i++) {
if (templ[i][1] !=-1) {
sumDelay += temp[i][1];
sucPacketCounter++;

}
data.add(temp]i][0], sumDelay / sucPacketCounter);

final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Seconds",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("EndToEndDelay "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;
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import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XYSeriesCollection;

import util.DataAnalyzer;

/**
*
* @author Christos-Charalampos Papagiannidis
*/

public class Forwarded extends JPanel implements Runnable{

public Forwarded() {}

public void run() {

final XYSeries data = new XYSeries("Forwarded Data");

double[][] temp = new DataAnalyzer().getForwardedData();
double currentTime = temp[0][0];
double firstTrafficTime = new DataAnalyzer().getFirstTrafficTime();

double bytes = 0;

for(int i=0;i<temp.length;i++){
if(templ[i][0]>currentTime){

if(currentTime<=firstTrafficTime)
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data.add(currentTime, bytes*8/(1000*(currentTime-temp[0][0])));
else

data.add(currentTime,bytes*8/(1000*(currentTime-firstTrafficTime)));

currentTime=templ[i][0];
bytes+=templ[i][1];

}

else{

bytes+=templ[i][1];

final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbps",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Forwarded "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel,

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;
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import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

import util.DataAnalyzer;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class Jitter extends JPanel implements Runnable{

public Jitter() {}

public void run() {

final XYSeries data = new XYSeries("Jitter Chart");

double[][] temp = new DataAnalyzer().getJitterData();
double jitter = 0;

double currentTime = temp[0][0];

for(int i=1;i<temp.length;i++){
if(templ[i][O]>currentTime){
data.add(currentTime jitter/i);
currentTime=templi][O];
jitter+=Math.abs(templ[i][1]);
}
else{

jitter+=Math.abs(templ[i][1]);
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final XYSeriesCollection collection = new XYSeriesCollection(data);

non

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Seconds",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Jitter "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

import util. DataAnalyzer;
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public class Load extends JPanel implements Runnable{

public Load(){}

public void run() {

final XYSeries data = new XYSeries("Load Data");

double[][] temp = new DataAnalyzer().getLoadData();

double currentTime = temp[0][0];

double firstTrafficTime = new DataAnalyzer().getFirstTrafficTime();
double bytes = 0;

for(int i=0;i<temp.length;i++){
if(temp[i][O]>currentTime){
if(currentTime<=firstTrafficTime+0.1)
data.add(currentTime, bytes*8/(1000));
else

data.add(currentTime,bytes*8/(1000*(currentTime-firstTrafficTime)));

currentTime=templi][O];
bytes+=templ[i][1];

}

else{

bytes+=templ[i][1];

final XYSeriesCollection collection = new XY SeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbps",
collection, PlotOrientation.VERTICAL, true, true, true);
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JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Load "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import java.awt.Color;

import java.awt.RenderingHints;

import javax.swing.JPanel,

import org.jfree.chart.ChartFactory;
import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.chart.plot.XYPlot;

import org.jfree.chart.renderer.xy.XYLineAndShapeRenderer;
import org.jfree.data.xy.XYDataset;
import org.jfree.data.xy.XY Series;

import org.jfree.data.xy.XY SeriesCollection;

public class ScatterPlotSlow extends JPanel {

private static final long serialVersionUID = -5045238125844119782L,;

XYSeries data;

public ScatterPlotSlow() {
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public void setData(float scatterData[][]) {
data = new XYSeries("Asls Jitter");
int size = 0;
if (scatterData.length > 0) {
size = scatterData[0].length;
for (inti=0; i< size;
i++) {
final double x = scatterData[O][i];
final double y = scatterData[1][i];
data.add(x, y);

public JFreeChart renderAndDisplay() {
final XYDataset dataSet = new XYSeriesCollection(data);
final JFreeChart chart = ChartFactory.createScatterPlot("Asls Jitter", "Time", "Jitter",
dataSet, PlotOrientation.VERTICAL, true, false, false);
final XYPIlot plot = chart.getXYPlot();
plot.setBackgroundPaint(Color. WHITE);

XYLineAndShapeRenderer xylineandshaperenderer = (XYLineAndShapeRenderer)
plot.getRenderer();

xylineandshaperenderer.setSeriesShape(0, new java.awt.Rectangle(-2, -2, 2, 2));

xylineandshaperenderer.setSeriesPaint(0, Color.RED);

chart.getRenderingHints().put(RenderingHints.KEY_ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON);

return renderChartinPanel(chart);
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private JFreeChart renderChartinPanel(final JFreeChart chart) {
final ChartPanel panel = new ChartPanel(chart, true);
panel.setPreferredSize(new java.awt.Dimension(500, 270));
panel.setMinimumDrawHeight(10);
panel.setMaximumDrawHeight(2000);
panel.setMinimumDrawWidth(20);
panel.setMaximumDrawWidth(2000);
setVisible(true);

return chart;

/~k

* To change this template, choose Tools | Templates
* and open the template in the editor.

*/

package charts;

import Global.Settings;

import java.util.Vector;

import javax.swing.JFrame;

import javax.swing.JPanel;

import util. DataAnalyzer;

import org.jfree.chart.ChartFactory;
import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XY SeriesCollection;

/**
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*

* @author Christos-Charalampos Papagiannidis
*/

public class Sent extends JPanel implements Runnable {

public Sent() {}

public void run() {

final XYSeries data = new XYSeries("Sent Data");

double[][] temp = new DataAnalyzer().getSentData();

double currentTime = temp[0][0];

double firstTrafficTime = new DataAnalyzer().getFirstTrafficTime();
double bytes = 0;

for(int i=0;i<temp.length;i++){

if(temp[i][O]>currentTime){

if(currentTime<=firstTrafficTime+0.1)
data.add(currentTime, bytes*8/(1000*0.1));
else

data.add(currentTime,bytes*8/(1000*(currentTime-firstTrafficTime)));

currentTime=templ[i][0];
bytes+=temp][i][1];

}

else{

bytes+=templ[i][1];
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final XYSeriesCollection collection = new XYSeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbps",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Sent "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package charts;

import Global.Settings;

import javax.swing.JFrame;

import javax.swing.JPanel;

import util. DataAnalyzer;

import org.jfree.chart.ChartFactory;
import org.jfree.chart.ChartPanel;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.plot.PlotOrientation;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XY SeriesCollection;

/**
*

* @author Christos-Charalampos Papagiannidis

*/
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public class Throughput extends JPanel implements Runnable {

public Throughput() {}

private double calculateThroughputByTime(double[][] temp, double time) {
double tempBytes = 0;
for (inti = 0; i < temp.length; i++) {
if (templ[i][0] <= time) {
tempBytes += templ[i][1];

}

return tempBytes;

public void run() {
final XYSeries data = new XYSeries("Throughput Data");

double[][] temp = new DataAnalyzer().getThroughputData();
double pastTime = 0;
double currentTime = temp[0][0];

double firstTrafficTime = new DataAnalyzer().getFirstTrafficTime();

double bytes = 0;

for(int i=0;i<temp.length;i++){
if(temp[i][O]>currentTime){
if(currentTime<=firstTrafficTime)
data.add(currentTime, bytes*8/(1000*(currentTime-temp[0][0])));
else

data.add(currentTime,bytes*8/(1000*(currentTime-firstTrafficTime)));
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pastTime=currentTime;
currentTime=templi][O];
bytes+=templ[i][1];

}

else{

bytes+=templ[i][1];

final XYSeriesCollection collection = new XYSeriesCollection(data);

final JFreeChart chart = ChartFactory.createXYLineChart(null, "Time", "Kbps",
collection, PlotOrientation.VERTICAL, true, true, true);

JFrame frame = new JFrame();
frame.setContentPane(new ChartPanel(chart));
frame.setTitle("Throughput "+ Settings.printSettings());
frame.setSize(300, 300);

frame.setVisible(true);

package jtrcezer;

import Global.GMenu;

import Global.Prefs;

import java.awt.BorderLayout;
import java.awt.Dimension;
import java.awt.Toolkit;

import javax.swing.Imagelcon;
import javax.swing.JFrame;

import javax.swing.JLabel;
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import javax.swing.JPanel;
import javax.swing.SwingUtilities;
import ui.BaseMenu;

import ui.Baseview;

/**

*

* @author Christos-Charalampos Papagiannidis
*/
public class Main {

public static void main(String[] args) {

SwingUtilities.invokeLater(new Runnable() {

public void run() {
JFrame main = new JFrame();
main.setBounds(0, 0, 770, 425);
main.setLayout(new BorderLayout());

main.add(new BaseMenu(new GMenu().getIMenu(), new
GMenu().getJMenultems()), BorderLayout. NORTH);

main.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
main.setResizable(false);
/[Create main panel and attach
JPanel base = new JPanel();

java.net.URL imageURL = getClass().getResource("/imagesl/jtrcezer.jpg");

if (imageURL != null) {
Imagelcon icon = new Imagelcon(imageURL);
base.add(new JLabel(icon));

}

Baseview.BasePanel = base;

main.add(Baseview.BasePanel, BorderLayout. CENTER);
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main.setTitle(Prefs.getApplicationName() +

main.setVisible(true);

b

/*
* SettingsForm.java

*

* Created on 8 Auy 2011, 6:01:50 pp

*/

package ui.Editors;

import Global.Settings;

import charts.AslsDrop;

import charts.AsIsEndToEndDelay;
import charts.AslsForwarded;
import charts.AslsLoad,;

import charts.AslsSent;

import charts.AslsThroughput;
import charts.AslsJitter;

import charts.Drop;

import charts.EndToEndDelay;
import charts.Forwarded,;
import charts.Jitter;

import charts.Load;

import charts.Sent;

import charts. Throughput;

import util.DataAnalyzer;

nn

+ Prefs.getApplicationVersion());
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/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class SettingsForm extends javax.swing.JPanel {

/** Creates new form SettingsForm */
public SettingsForm() {
initComponents();

putDataToChoiceComponent();

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*/

@SuppressWarnings("unchecked")

Il <editor-fold defaultstate="collapsed" desc="Generated Code">

private void initComponents() {

buttonGroupl = new javax.swing.ButtonGroup();

jLabell = new javax.swing.JLabel();

jLabel2 = new javax.swing.JLabel();

jLabel3 = new javax.swing.JLabel();

jSeparatorl = new javax.swing.JSeparator();

jLabel4 = new javax.swing.JLabel();

jScrollPane4 = new javax.swing.JScrollPane();

jList4 = new javax.swing.JList(new DataAnalyzer().getExistingNodes());
CreateGraphButton = new javax.swing.JButton();

CancelButton = new javax.swing.JButton();
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jScrollPane3 = new javax.swing.JScrollPane();

jList3 = new javax.swing.JList(hew DataAnalyzer().getPacketTypens());
jScrollPane2 = new javax.swing.JScrollPane();

jList2 = new javax.swing.JList(hew DataAnalyzer().getPacketTypes());
jScrollPanel = new javax.swing.JScrollPane();

jListl = new javax.swing.JList(hnew DataAnalyzer().getPacketNames());
ThroughputCheckBox = new javax.swing.JCheckBox();
SendPacketsCheckBox = new javax.swing.JCheckBox();
ForwardedPacketsCheckBox = new javax.swing.JCheckBox();
DropPacketsCheckBox = new javax.swing.JCheckBox();
LoadCheckBox = new javax.swing.JCheckBox();
EndToEndDelayCheckBox = new javax.swing.JCheckBox();
JitterCheckBox = new javax.swing.JCheckBox();
TimeAverageRadioButton = new javax.swing.JRadioButton();
AslsRadioButton = new javax.swing.JRadioButton();

choicel = new java.awt.Choice();

labell = new java.awt.Label();

jLabel5 = new javax.swing.JLabel();

jTextFieldl = new javax.swing.JTextField();

jLabel6 = new javax.swing.JLabel();

setPreferredSize(new java.awt.Dimension(536, 370));

jLabell.setFont(new java.awt.Font("Tahoma", 1, 11));

jLabell.setText("Packet Names :");

jLabel2.setFont(new java.awt.Font("Tahoma", 1, 11));

jLabel2.setText("Packet Types :");

jLabel3.setFont(new java.awt.Font("Tahoma", 1, 11));

jLabel3.setText("Packet Typens :");

2eAida 131 atrd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

jSeparatorl.setOrientation(javax.swing.SwingConstants.VERTICAL);

jLabel4.setFont(new java.awt.Font("Tahoma", 1, 11));

jLabel4.setText("Select Nodes :");

jScrollPane4.setViewportView(jList4);

CreateGraphButton.setText("Create Graphs");
CreateGraphButton.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

CreateGraphButtonActionPerformed(evt);

}
h;

CancelButton.setText("ClearForm");
CancelButton.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
CancelButtonActionPerformed(evt);
}
D

jList3.setToolTipText("Used by New Wireless Format Events");

jScrollPane3.setViewportView(jList3);

jList2.setToolTipText("Used by Old/New Wireless Format Events");

jScrollPane2.setViewportView(jList2);

jListl.setToolTipText("Used by Normal Format Events");

jScrollPanel.setViewportView(jList1);
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ThroughputCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11));

ThroughputCheckBox.setText("Throughput");

SendPacketsCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11));

SendPacketsCheckBox.setText("Sent Packets");

ForwardedPacketsCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11));

ForwardedPacketsCheckBox.setText("Forwarded Packets");

DropPacketsCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11)); // NOI18N

DropPacketsCheckBox.setText("Dropped Packets");

LoadCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11));
LoadCheckBox.setText("Load");

EndToEndDelayCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11));
EndToEndDelayCheckBox.setText("EndToEnd Delay");

JitterCheckBox.setFont(new java.awt.Font("Tahoma", 1, 11));

JitterCheckBox.setText("Jitter");

buttonGroupl.add(TimeAverageRadioButton);
TimeAverageRadioButton.setFont(new java.awt.Font("Tahoma", 1, 11));
TimeAverageRadioButton.setForeground(new java.awt.Color(255, 51, 51));
TimeAverageRadioButton.setSelected(true);

TimeAverageRadioButton.setText("Time Average");

buttonGroupl.add(AsIsRadioButton);
AslsRadioButton.setFont(new java.awt.Font("Tahoma", 1, 11));
AslsRadioButton.setForeground(new java.awt.Color(255, 51, 51));

AslsRadioButton.setText("As Is");
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labell.setFont(new java.awt.Font("Dialog", 1, 12));

labell.setText("Network Trace Level");

jLabel5.setFont(new java.awt.Font("Dialog", 1, 12));

jLabel5.setText("Time Interval);

jTextField1l.setHorizontalAlignment(javax.swing.JTextField.RIGHT);
jTextFieldl.setText("0.1");
jTextFieldl.setToolTipText("Asls Throughput-Sent-Forwarded-Load");

jLabel6.setText("sec");

javax.swing.GroupLayout layout = new javax.swing.GroupLayout(this);

this.setLayout(layout);

layout.setHorizontalGroup(
layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(layout.createSequentialGroup()

.addContainerGap()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jLabell)
.addComponent(jLabel2)
.addComponent(jLabel3))
.addGap(29, 29, 29)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING,
false)

.addComponent(jScrollPanel, javax.swing.GroupLayout. DEFAULT_SIZE,
108, Short. MAX_VALUE)

.addComponent(jScrollPane2, 0, 0, Short. MAX_VALUE)

.addComponent(jScrollPane3, javax.swing.GroupLayout. DEFAULT_SIZE,
109, Short. MAX_VALUE))
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.addGap(16, 16, 16)

.addComponent(jSeparatorl, javax.swing.GroupLayout. PREFERRED_SIZE, 8,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING,
false)

.addGroup(layout.createSequentialGroup()
.addComponent(jLabel4)
.addGap(18, 18, 18)

.addComponent(jScrollPane4,
javax.swing.GroupLayout.PREFERRED_SIZE, 122,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(layout.createSequentialGroup()
.addGap(62, 62, 62)

.addComponent(CancelButton)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)

.addComponent(CreateGraphButton))

.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING,
false)

.addComponent(ThroughputCheckBox)

.addComponent(ForwardedPacketsCheckBox,
javax.swing.GroupLayout. DEFAULT_SIZE, javax.swing.GroupLayout. DEFAULT_SIZE,
Short. MAX_VALUE)

.addComponent(LoadCheckBox))
.addGap(25, 25, 25)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(DropPacketsCheckBox)

.addComponent(SendPacketsCheckBox)
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.addComponent(EndToEndDelayCheckBox))))
.addComponent(JitterCheckBox)

.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(TimeAverageRadioButton)
.addComponent(jLabelb)

.addComponent(labell, javax.swing.GroupLayout. DEFAULT_SIZE, 131,
Short.MAX_VALUE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILING)
.addGroup(layout.createSequentialGroup()

.addComponent(jTextField1,
javax.swing.GroupLayout. DEFAULT_SIZE, 85, Short. MAX_VALUE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. UNRELATED)
.addComponent(jLabel6)
.addGap(27, 27, 27))

.addGroup(javax.swing.GroupLayout.Alignment.LEADING,
layout.createSequentialGroup()

.addComponent(AsIsRadioButton)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 85,
Short. MAX_VALUE))

.addComponent(choicel, javax.swing.GroupLayout. DEFAULT_SIZE,
138, Short. MAX_VALUE))))

.addContainerGap())
);
layout.setVerticalGroup(
layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
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.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()
.addGap(57, 57, 57)
.addComponent(jLabel4))
.addGroup(layout.createSequentialGroup()
.addContainerGap()

.addComponent(jScrollPane4,
javax.swing.GroupLayout. PREFERRED_SIZE, 90,
javax.swing.GroupLayout. PREFERRED_SIZE)))

.addGap(44, 44, 44)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. BASELINE)
.addComponent(ThroughputCheckBox)
.addComponent(SendPacketsCheckBox))

.addGap(7, 7, 7)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. BASELINE)
.addComponent(ForwardedPacketsCheckBox)

.addComponent(DropPacketsCheckBox))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. UNRELATED)
.addComponent(LoadCheckBox))
.addGroup(layout.createSequentialGroup()

.addContainerGap()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()

.addComponent(jScrollPanel,
javax.swing.GroupLayout. PREFERRED_SIZE, 91,
javax.swing.GroupLayout. PREFERRED_SIZE)

.addGap(30, 30, 30)

.addComponent(jScrollPane2,
javax.swing.GroupLayout. PREFERRED_SIZE, 91,
javax.swing.GroupLayout.PREFERRED_SIZE)
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.addGap(47, 47, 47)

.addComponent(jScrollPane3,
javax.swing.GroupLayout. PREFERRED_SIZE, 89,
javax.swing.GroupLayout. PREFERRED_SIZE))

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()
.addGap(190, 190, 190)
.addComponent(EndToEndDelayCheckBox))
.addGroup(layout.createSequentialGroup()
.addGap(216, 216, 216)
.addComponent(JitterCheckBox)))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. UNRELATED)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
layout.createSequentialGroup()

.addComponent(jLabel5,
javax.swing.GroupLayout. PREFERRED_SIZE, 28,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED)

.addComponent(labell,
javax.swing.GroupLayout. DEFAULT_SIZE, 23, Short. MAX_VALUE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED))

.addGroup(layout.createSequentialGroup()

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)

.addComponent(jTextFieldl,
javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE,
javax.swing.GroupLayout. PREFERRED_SIZE)

.addComponent(jLabel6))
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.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GroupLayout.DEFAULT_SIZE, Short. MAX_VALUE)

.addComponent(choicel,
javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE,
javax.swing.GroupLayout. PREFERRED_SIZE)

.addGap(21, 21, 21)))

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment. BASELINE)
.addComponent(TimeAverageRadioButton)
.addComponent(AsisRadioButton))

.addGap(18, 18, 18)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(CancelButton)
.addComponent(CreateGraphButton)))

.addComponent(jSeparatorl,
javax.swing.GroupLayout. DEFAULT_SIZE, 381, Short. MAX_ VALUE))))

.addContainerGap())
.addGroup(layout.createSequentialGroup()

.addGap(47, 47, 47)

.addComponent(jLabell)

.addGap(116, 116, 116)

.addComponent(jLabel2)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
100, Short. MAX_VALUE)

.addComponent(jLabel3)
.addGap(98, 98, 98))
);
Y </editor-fold>

private void CreateGraphButtonActionPerformed(java.awt.event.ActionEvent evt) {

configureSettings();
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String[] SelectedNodes = new String[jList4.getSelectedValues().length];

for (inti=0; i < SelectedNodes.length; i++) {

SelectedNodesJi] = String.valueOf(jList4.getSelectedValues()|[i]);

for (String node : SelectedNodes) {
if (node.equals("All Nodes")) {
Settings.addAcceptableNode(null);
createSelectedChartsbyNode();
} else {
Settings.addAcceptableNode(nhode);

createSelectedChartsbyNode();

private void CancelButtonActionPerformed(java.awt.event.ActionEvent evt) {
jListl.clearSelection();
jList2.clearSelection();
jList3.clearSelection();
jList4.clearSelection();
AslsRadioButton.setSelected(false);
CreateGraphButton.setSelected(false);
DropPacketsCheckBox.setSelected(false);
EndToEndDelayCheckBox.setSelected(false);
ForwardedPacketsCheckBox.setSelected(false);
JitterCheckBox.setSelected(false);
LoadCheckBox.setSelected(false);

SendPacketsCheckBox.setSelected(false);
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ThroughputCheckBox.setSelected(false);

TimeAverageRadioButton.setSelected(false);

}

/I Variables declaration - do not modify

private javax.swing.JRadioButton AsIsRadioButton;

private javax.swing.JButton CancelButton;

private javax.swing.JButton CreateGraphButton;

private javax.swing.JCheckBox DropPacketsCheckBox;
private javax.swing.JCheckBox EndToEndDelayCheckBox;
private javax.swing.JCheckBox ForwardedPacketsCheckBox;
private javax.swing.JCheckBox JitterCheckBox;

private javax.swing.JCheckBox LoadCheckBox;

private javax.swing.JCheckBox SendPacketsCheckBox;
private javax.swing.JCheckBox ThroughputCheckBox;
private javax.swing.JRadioButton TimeAverageRadioButton;
private javax.swing.ButtonGroup buttonGroupl,

private java.awt.Choice choicel;

private javax.swing.JLabel jLabell;

private javax.swing.JLabel jLabel2;

private javax.swing.JLabel jLabel3;

private javax.swing.JLabel jLabel4;

private javax.swing.JLabel jLabel5;

private javax.swing.JLabel jLabel6;

private javax.swing.JList jList1;

private javax.swing.JList jList2;

private javax.swing.JList jList3;

private javax.swing.JList jList4;

private javax.swing.JScrollPane jScrollPanel;

private javax.swing.JScrollPane jScrollPane2;

private javax.swing.JScrollPane jScrollPane3;
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private javax.swing.JScrollPane jScrollPane4;
private javax.swing.JSeparator jSeparatorl;
private javax.swing.JTextField jTextField1;
private java.awt.Label labell;

/I End of variables declaration

private void createSelectedChartsbyNode() {

if (ThroughputCheckBox.isSelected()) {
if (TimeAverageRadioButton.isSelected()) {
Throughput throughput = new Throughput();
throughput.run();
} else if (AsIsRadioButton.isSelected()) {
AslsThroughput asisthroughput = new AslsThroughput();

asisthroughput.run();

}
if (ForwardedPacketsCheckBox.isSelected()) {

if (TimeAverageRadioButton.isSelected()) {
Forwarded forwarded = new Forwarded();
forwarded.run();

} else if (AsIsRadioButton.isSelected()) {
AslsForwarded forwarded = new AslsForwarded();

forwarded.run();

}
if (LoadCheckBox.isSelected()) {

if (TimeAverageRadioButton.isSelected()) {
Load load = new Load();
load.run();

} else if (AsIsRadioButton.isSelected()) {
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AslsLoad asisload = new AslsLoad();

asisload.run();

}
if (SendPacketsCheckBox.isSelected()) {

if (TimeAverageRadioButton.isSelected()) {
Sent sent = new Sent();
sent.run();

} else if (AsIsRadioButton.isSelected()) {
AslsSent asissend = new AslsSent();

asissend.run();

}
if (DropPacketsCheckBox.isSelected()) {

if (TimeAverageRadioButton.isSelected()) {
Drop droppped = new Drop();
droppped.run();

} else if (AsIsRadioButton.isSelected()) {
AslsDrop asisdrop = new AslsDrop();

asisdrop.run();

}
if (EndToEndDelayCheckBox.isSelected()) {

if (TimeAverageRadioButton.isSelected()) {
EndToEndDelay endtoenddelay = new EndToEndDelay();
endtoenddelay.run();

} else if (AsIsRadioButton.isSelected()) {
AslIsEndToEndDelay asisendtoenddelay = new AsIsEndToEndDelay();

asisendtoenddelay.run();
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if (JitterCheckBox.isSelected()) {
if (TimeAverageRadioButton.isSelected()) {
Jitter jitter = new Jitter();
jitter.run();
} else if (AsIsRadioButton.isSelected()) {
Aslslitter asisjitter = new AslsJitter();

asisjitter.run();

private void configureSettings() {

if (ljListl.isSelectionEmpty()) {
Settings.AcceptablePacketNames = new String[jList1l.getSelectedValues().length];
for (inti = 0; i <jListl.getSelectedValues().length; i++) {

Settings.AcceptablePacketNames]i] =
String.valueOf(jList1l.getSelectedValues()|[i]);

}
} else {

Settings.AcceptablePacketNames = null;

if (ljList2.isSelectionEmpty()) {
Settings.AcceptablePacketTypes = new String[jList2.getSelectedValues().length];
for (inti = 0; i <jList2.getSelectedValues().length; i++) {

Settings.AcceptablePacketTypes]i] =
String.valueOf(jList2.getSelectedValues()|[i]);

}

} else {

Settings.AcceptablePacketTypes = null;
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if (ljList3.isSelectionEmpty()) {
Settings.AcceptablePacketTypen = new String[jList3.getSelectedValues().length];
for (inti = 0; i < jList3.getSelectedValues().length; i++) {

Settings.AcceptablePacketTypen]i] =
String.valueOf(jList3.getSelectedValues()|[i]);

}

} else {

Settings.AcceptablePacketTypen = null;

if (choicel.getSelectedindex() '=-1) {
Settings.AcceptableNetworkTracelLevel = new String[1];
Settings.AcceptableNetworkTraceLevel[0] = choicel.getSelectedltem();
} else {

Settings.AcceptableNetworkTraceLevel = null;

Settings.Timelnterval = Double.parseDouble(jTextField1.getText());

private void putDataToChoiceComponent() {

for (String networkTracelLevel : new DataAnalyzer().getAlINetworkTraceLevels()) {

choicel.add(networkTracelLevel);
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/*
* About.java

* Created on 6 et 2011, 5:45:21 ppu
*/

package ui;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class About extends javax.swing.JFrame {

[** Creates new form About */

public About() {
initComponents();
setTitle("About");
setAlwaysOnTop(true);

setVisible(true);

setDefaultCloseOperation(this.DISPOSE_ON_CLOSE);

/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*/

@SuppressWarnings("unchecked")

Il <editor-fold defaultstate="collapsed" desc="Generated Code">

private void initComponents() {
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jScrollPanel = new javax.swing.JScrollPane();

jTextPanel = new javax.swing.JTextPane();

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);

jTextPanel.setEditable(false);

jTextPanel.setText(" jTrcezer \n\nThis application is result of Information Technology
Department's thesis \nat Alexander Technological Institute of Thessaloniki.\n\nDeveloped
by : Christos - Charalampos Papagiannidis\nSupervised by : Thomas Lagkas\n\njTrcezer
is licensed for use under version 3 of the GNU General Public License.\n\nRelease Date :
6th September 2011\nWebsite :\n\n\n");

jScrollPanel.setViewportView(jTextPanel);

javax.swing.GroupLayout layout = new javax.swing.GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setHorizontalGroup(
layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()
.addContainerGap()

.addComponent(jScrollPanel, javax.swing.GroupLayout. DEFAULT_SIZE, 380,
Short. MAX_VALUE)

.addContainerGap())
);
layout.setVerticalGroup(
layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(layout.createSequentialGroup()
.addContainerGap()

.addComponent(jScrollPanel, javax.swing.GroupLayout. DEFAULT_SIZE, 278,
Short. MAX_VALUE)

.addContainerGap())
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pack();
YI </editor-fold>

/**

* @param args the command line arguments
*/
public static void main(String args[]) {
java.awt.EventQueue.invokeLater(new Runnable() {
public void run() {

new About().setVisible(true);

D

// Variables declaration - do not modify
private javax.swing.JScrollPane jScrollPanel;
private javax.swing.JTextPane jTextPanel,;

/l End of variables declaration

package ui;

import Global.GMenu;

import java.awt.Component;
import java.util. ArrayList;
import java.util.lterator;

import javax.swing.JMenu;
import javax.swing.JMenuBar;
import javax.swing.JMenultem;

import javax.swing.event.MenuEvent;
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import javax.swing.event.MenuListener;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

public class BaseMenu extends JMenuBar{

public BaseMenu(){}

public BaseMenu(ArrayList<JMenu> menus) {
for(int i=0;i<menus.size();i++) {

this.add(menus.get(i));

public BaseMenu(ArrayList<JMenu> menus,ArrayList<JMenultem> menultems) {
Iterator itrMenu = menus.iterator();
Iterator itr =menultems.iterator();
for(inti=0;i<menus.size() ; i++) {
add(menus.get(i));
while(itr.hasNext()) {
Object templtem =itr.next();

if("((JMenultem)templtem).getText().equals(new
GMenu().getMenuSeperator().getText()))

menus.get(i).add((JMenultem) templtem);
else{

break;
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JMenu about = new JMenu("About");

about.addMenuListener(new MenulListener() {

public void menuSelected(MenuEvent e) {

new About();

public void menuDeselected(MenuEvent e) {

/Do nothing
}

public void menuCanceled(MenuEvent e) {
//Do nothing
}
D:;
add(about);

@Override
public Component add(Component comp) {

return super.add(comp);

@Override
public JIMenu add(JMenu c) {

return super.add(c);
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public void addNewMenu(JMenu newmenu) {

add(newmenu);

public void addNewMenultem(JMenu targetMenu, JMenultem newMenultem) {

targetMenu.add(newMenultem);

public void addSeperator(JMenu targetMenu) {

targetMenu.addSeparator();

package ui;

import java.awt.Color;

import javax.swing.JPanel;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class Baseview {

public static JPanel BasePanel = new JPanel();

public Baseview() {

init();
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public static void setBaseview(JPanel newPanel){
BasePanel = newPanel;
BasePanel.doLayout();

BasePanel.updateUl();

private void init() {

BasePanel.setBackground(Color.red);

package ui;

import Global. Trace;
import java.io.File;

import javax.swing.JFileChooser;

/**

*

* @author Christos-Charalampos Papagiannidis

*/

public class OpenFileDialog {

private static JFileChooser js;

public OpenFileDialog() throws Exception {

init();
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private synchronized void init() throws Exception {
js = new JFileChooser();
js.setCurrentDirectory(new File("C:\\Users\\Chrison\\Desktop\\ns_ stuffi\ns_ stuff"));

HandleAction(js.showOpenDialog(js));

private void HandleAction(int act) throws Exception {
switch (act) {

case JFileChooser. APPROVE_OPTION:
approvePressed();
break;

case JFileChooser.CANCEL_OPTION:
cancelPressed();
break;

case JFileChooser.ERROR_OPTION:
errorPressed();

break;

private void approvePressed() throws Exception {

new Trace(js.getSelectedFile());

private void cancelPressed() {

System.out.printin("File canceled");

private void errorPressed() {

System.out.printin("There was an unexpected error");
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public synchronized File getChosenFile() {
if (js.getClass().equals(JFileChooser.class)) {
return js.getSelectedFile();
} else {

return null;

public OpenFileDialog getinstance() {

return this;

package ui;

import java.awt.Font;

import javax.swing.BoxLayout;
import javax.swing.JLabel;

import javax.swing.JProgressBar;

import javax.swing.JWindow;

/**

*

* @author Christos-Charalampos Papagiannidis
*/

public class ProgressBar extends JWindow implements Runnable{

public ProgressBar(String message) {

this.setSize(230, 50);
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this.setAlwaysOnTop(true);
this.setLocation(WIDTH, WIDTH);

this.setLayout(new BoxLayout(this.getContentPane(),BoxLayout.Y_AXIS));

JLabel Message = new JLabel(message);

Message.setFont(new Font("Serif", Font.BOLD, 20));

JProgressBar progress = new JProgressBar();
progress.setSize(200, 50);

progress.setindeterminate(true);

this.getContentPane().add(Message);

this.getContentPane().add(progress);

this.setVisible(true);

public void run() {
this.setVisible(false);

System.out.printin("Progress Bar disposed");

package ultil;

/**

*

* @author Christos-Charalampos Papagiannidis
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*/

public class ArrayUtils {

public static boolean contains(double[][] array, int value , int searchColumn){
for( int i=0;i<array.length;i++ ){
if(array[i][searchColumn] == value)
return true;

}

return false;

public static double searchOneColumnAndReturn(double[][] array, double value, int
searchColumn, int returnColumn){

for(int i=0;i<array.length;i++ ){
if(array[i][searchColumn] == value)

return arrayl[i][returnColumn];

return O;

public static double searchnTwoColumnAndReturn(double[][] array, double
valuel,double value2, int searchColumnl,int searchColumn2, int returnColumn){

for( int i=0;i<array.length;i++ ){
if(array[i][searchColumnl] == valuel && array]i][searchColumn2] == value2 )

return array/i][returnColumn];

return -1;
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public static double getMinimumValueOfColumn(double[][] array,int columnNumber){
double min = array[0][columnNumber];
for (int i=1;i<array.length;i++) {
if(min>array[i][columnNumber]){

min = array[i][columnNumber];

return min;

public static double getMaximumValueOfColumn(double[][] array,int columnNumber){
double max = array[O][columnNumber];
for (int i=1;i<array.length;i++) {
if(max<array[i][columnNumber]){

max = array[ij[columnNumber];

return max;

package ultil;

import Data.Event;

import Data.NewWireless;
import Data.NormalEvent;
import Data.OldWireless;

import Global.Debug;
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import Global.Settings;
import Global. Trace;

import java.util.Vector,;

/**
*
* @author Christos-Charalampos Papagiannidis
*/

public class DataAnalyzer {

private Vector<Event> Data = null;

public DataAnalyzer() {

Data = Trace.getData();

public double[][] getSentData() {
double[][] temp = new double[Data.size()][2];
if (Debug.analyze) {

Debug.print("Sent temp array length: " + temp.length, Settings.DebugDestination);

/[Filter Trace Data to get only the Events actually needed.
intj=0;
for (inti = 0; i < Data.size(); i++) {

if (Debug.analyze) {

Debug.print(Data.get(i).toString(), Settings.DebugDestination);

if (Data.get(i) instanceof NormalEvent) {

temp[j][0] = ((NormalEvent) Data.get(i)).getTime();
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if (((NormalEvent) Data.get(i)).isDequeue()
&& !((NormalEvent) Data.get(i)).isForward()

&& Settings.isAcceptableNode(((NormalEvent)
Data.get(i)).getSourceNode())

&& Settings.isAcceptablePacketName(((NormalEvent)
Data.get(i)).getPacketName())) {

temp[j][1] = ((NormalEvent) Data.get(i)).getPacketSize();
} else {

temp(j][1] = O;

if (Debug.analyze) {
Debug.print("A Normal Sent packet Detected", Settings.DebugDestination);

i+t

} else if (Data.get(i) instanceof NewWireless && ((NewWireless)
Data.get(i)).getlp() != null) {

temp[j][0] = ((NewWireless) Data.get(i)).getTime();

if (((NewWireless) Data.get(i)).isSent()
&& Settings.isAcceptableNode(((NewWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((NewWireless)
Data.get(i)).getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(((NewWireless)
Data.get(i)).getPacketType())

&& Settings.isAcceptablePacketTypen(((NewWireless)
Data.get(i)).getPacketTypen())) {

temp[j][1] = ((NewWireless) Data.get(i)).getlp().getPacketSize();
} else {

temp[j][1] = O;

2eANida 159 amd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

if (Debug.analyze) {

Debug.print("A NewWireless Sent packet Detected",
Settings.DebugDestination);

}

if (Debug.analyze) {

Debug.print("\n" + ((NewWireless) Data.get(i)).toString() + "\n",
Settings.DebugDestination);

Debug.print(templ[j][0] + ":" + temp[j][1], Settings.DebugDestination);

Debug.print("================ =SENT
DATA ================="| Settings.DebugDestination);

i+t

} else if (Data.get(i) instanceof OldWireless && ((OldWireless) Data.get(i)).getlp()
I= null) {

temp[j][0] = ((OldWireless) Data.get(i)).getTime();

if (((OldWireless) Data.get(i)).isSent()
&& Settings.isAcceptableNode(((OldWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((OldWireless)
Data.get(i)).getTraceName())

&& (Settings.isAcceptablePacketType(((OldWireless)
Data.get(i)).getPacketType()))) {

temp[j][1] = ((OldWireless) Data.get(i)).getPacketSize();
} else {

templ[j][1] = O;

if (Debug.analyze) {
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Debug.print("An OldWireless Sent packet Detected",
Settings.DebugDestination);

}

j+t;
}
[*
* Add code for any new Trace Format that jTrcezer will support in the future.
* Filter the traces in order to keep only the data is needed to calculate Throughput

*/

}

return temp;

public double[][] getForwardedData() {
double[][] temp = new double[Data.size()][2];
if (Debug.analyze) {

Debug.print("Forwarded temp array length: " + temp.length,
Settings.DebugDestination);

}

/[Filter Trace Data to get only the Events actually needed.
intj=0;
for (inti=0; i < Data.size(); i++) {

if (Debug.analyze) {

Debug.print(Data.get(i).toString(), Settings.DebugDestination);

if (Data.get(i) instanceof NormalEvent) {

temp[j][0] = ((NormalEvent) Data.get(i)).getTime();
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if (((NormalEvent) Data.get(i)).isDequeue()
&& ((NormalEvent) Data.get(i)).isForward()

&& Settings.isAcceptableNode(((NormalEvent)
Data.get(i)).getSourceNode())

11&&
I((NormalEvent)Data.get(i)).getSourceAddress().equals(String.valueOf(((NormalEvent)
Data.get(i)).getSourceNode())) &&

&& Settings.isAcceptablePacketName(((NormalEvent)
Data.get(i)).getPacketName())) {

temp[j][1] = ((NormalEvent) Data.get(i)).getPacketSize();
} else {

temp(j]1] = 0;

if (Debug.analyze) {

Debug.print("A Normal Forwarded packet Detected",
Settings.DebugDestination);

}

i+t

} else if (Data.get(i) instanceof NewWireless && ((NewWireless)
Data.get(i)).getlp() = null) {

temp[j][0] = ((NewWireless) Data.get(i)).getTime();

if ((((NewWireless) Data.get(i)).isForward())
&& Settings.isAcceptableNode(((NewWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((NewWireless)
Data.get(i)).getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(((NewWireless)
Data.get(i)).getPacketType())

&& Settings.isAcceptablePacketTypen(((NewWireless)
Data.get(i)).getPacketTypen())) {

temp[j][1] = ((NewWireless) Data.get(i)).getlp().getPacketSize();

}else {
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temp([j][1] = O;

if (Debug.analyze) {

Debug.print("Forwarded New Wireless", Settings.DebugDestination);

j+t;

} else if (Data.get(i) instanceof OldWireless) {

temp[j][0] = ((OldWireless) Data.get(i)).getTime();

if (((OldWireless) Data.get(i)).isForward()

&& Settings.isAcceptableNode(((OldWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((OldWireless)
Data.get(i)).getTraceName())

&& Settings.isAcceptablePacketType(((OldWireless)
Data.get(i)).getPacketType())) {

temp[jl[1] = ((OldWireless) Data.get(i)).getPacketSize();

} else {

temp(j][1] = 0;

if (Debug.analyze) {

Debug.print("Forwarded normal”, Settings.DebugDestination);

j+H+;

/*
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* Add code for any new Trace Format that jTrcezer will support in the future.
* Filter the traces in order to keep only the data is needed to calculate Throughput

*/

return temp;

public double getFirstTrafficTime() {
inti=0;
while (i < Data.size()) {
if (Data.get(i) instanceof NormalEvent) {
if (((NormalEvent) Data.get(i)).isEnqueue()

&& Settings.isAcceptableNode(((NormalEvent)
Data.get(i)).getSourceNode())

&& Settings.isAcceptablePacketName(((NormalEvent)
Data.get(i)).getPacketName())) {

return ((NormalEvent) Data.get(i)).getTime();
}
} else if (Data.get(i) instanceof NewWireless) {
if (((NewWireless) Data.get(i)).isSent()
&& (((NewWireless) Data.get(i)).getlp() = null

&& Settings.isAcceptablePacketType(((NewWireless)
Data.get(i)).getPacketType())

&& Settings.isAcceptablePacketTypen(((NewWireless)
Data.get(i)).getPacketTypen()))) {

return ((NewWireless) Data.get(i)).getTime();
}
} else if (Data.get(i) instanceof OldWireless) {
if (((OldWireless) Data.get(i)).isSent()
&& Settings.isAcceptableNode(((OldWireless) Data.get(i)).getNodeld())

2eAida 164 atrd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

&& (Settings.isAcceptablePacketType(((OldWireless)
Data.get(i)).getPacketType()))) {

return ((OldWireless) Data.get(i)).getTime();

i++;

return O;

public double[][] getThroughputData() {

double[][] temp = new double[Data.size()][2];

/[Filter Trace Data to get only the Events actually needed.
intj=0;

for (inti = 0; i < Data.size(); i++) {

if (Data.get(i) instanceof NormalEvent) {

temp[j][0] = ((NormalEvent) Data.get(i)).getTime();

if (((NormalEvent) Data.get(i)).isReceive()

&& Settings.isAcceptableNode(((NormalEvent)
Data.get(i)).getDestinationNode())

&& ((NormalEvent) Data.get(i)).getDestinationNode() ==
Integer.parselnt(((NormalEvent) Data.get(i)).getDestinationAddress())

&& Settings.isAcceptablePacketName(((NormalEvent)
Data.get(i)).getPacketName())) {

temp[jl[1] = ((NormalEvent) Data.get(i)).getPacketSize();
}else {

templ[j][1] = O;
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j+;

} else if (Data.get(i) instanceof NewWireless && ((NewWireless)
Data.get(i)).getlp() '= null ) {

temp[j][0] = ((NewWireless) Data.get(i)).getTime();

if (((NewWireless) Data.get(i)).isReceive()

&& ((NewWireless) Data.get(i)).getNodeld() == ((NewWireless)
Data.get(i)).getlp().getDestinationlpAddress()

&& Settings.isAcceptableNode(((NewWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptablePacketType(((NewWireless)
Data.get(i)).getPacketType())

&& Settings.isAcceptablePacketTypen(((NewWireless)
Data.get(i)).getPacketTypen())

&& Settings.isAcceptableNetworkTraceLevel(((NewWireless)
Data.get(i)).getNetworkTracelLevel())) {

temp[j][1] = ((NewWireless) Data.get(i)).getlp().getPacketSize();
} else {

temp(j]1] = 0;

if (Debug.analyze) {

Debug.print("\n" + ((NewWireless) Data.get(i)).toString() + "\n",
Settings.DebugDestination);

Debug.print(templ[j][0] + ":" + temp[j][1], Settings.DebugDestination);

Debug.print("================ THROUGHPUT
DATA ============== =", Settings.DebugDestination);

j++;

} else if (Data.get(i) instanceof OldWireless) {
temp[j][0] = ((OldWireless) Data.get(i)).getTime();
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if (((OldWireless) Data.get(i)).isReceive() && ((OldWireless) Data.get(i)).getlp()
I=null) {

if (Settings.isAcceptableNode(((OldWireless) Data.get(i)).getNodeld())

&& ((OldWireless) Data.get(i)).getNodeld() == ((OldWireless)
Data.get(i)).getlp().getDestinationlpAddress()

&& Settings.isAcceptableNetworkTraceLevel(((OldWireless)
Data.get(i)).getTraceName())

&& (Settings.isAcceptablePacketType(((OldWireless)
Data.get(i)).getPacketType()))) {

temp[j][1] = ((OldWireless) Data.get(i)).getPacketSize();
} else {

temp(j][1] = 0;

j++;

/~k
* Add code for any new Trace Format that jTrcezer will support in the future.

* Filter the Events in order to keep only the data is needed to calculate
Throughput

*
}

return temp;

public double[][] getLoadData() {

double[][] temp = new double[Data.size()][2];

/[Filter Trace Data to get only the Events actually needed.
intj=0;

for (inti = 0; i < Data.size(); i++) {
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if (Data.get(i) instanceof NormalEvent) {

temp[j][0] = ((NormalEvent) Data.get(i)).getTime();

if (((NormalEvent) Data.get(i)).isEnqueue()
&& !((NormalEvent) Data.get(i)).isForward()

&& Settings.isAcceptableNode(((NormalEvent)
Data.get(i)).getSourceNode())

&& Settings.isAcceptablePacketName(((NormalEvent)
Data.get(i)).getPacketName())) {

temp[j][1] = ((NormalEvent) Data.get(i)).getPacketSize();
} else {

temp(j]1] = 0;

i+t

} else if (Data.get(i) instanceof NewWireless && ((NewWireless)
Data.get(i)).getlp() = null) {

temp[j][0] = ((NewWireless) Data.get(i)).getTime();

if (((NewWireless) Data.get(i)).isSent()
&& Settings.isAcceptableNode(((NewWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptablePacketType(((NewWireless)
Data.get(i)).getPacketType())

&& Settings.isAcceptableNetworkTraceLevel(((NewWireless)
Data.get(i)).getNetworkTraceLevel())

&& Settings.isAcceptablePacketTypen(((NewWireless)
Data.get(i)).getPacketTypen())) {

temp[j][1] = ((NewWireless) Data.get(i)).getlp().getPacketSize();
} else {

temp[j][1] = O;
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if (Debug.analyze) {

Debug.print("\n" + ((NewWireless) Data.get(i)).toString() + "\n",
Settings.DebugDestination);

Debug.print(temp[j][0] + ":" + temp[j][1], Settings.DebugDestination);

= ==LOAD
DATA ============== =", Settings.DebugDestination);

)
@
O
[
Q
©
=.
=)
=
[T
Il
Il
Il
Il
Il
Il

j+t;
} else if (Data.get(i) instanceof OldWireless) {
temp[j][0] = ((OldWireless) Data.get(i)).getTime();

if (((OldWireless) Data.get(i)).isSent()
&& Settings.isAcceptableNode(((OldWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((OldWireless)
Data.get(i)).getTraceName())

&& (Settings.isAcceptablePacketType(((OldWireless)
Data.get(i)).getPacketType()))) {

temp[j][1] = ((OldWireless) Data.get(i)).getPacketSize();
} else {

temp(j][1] = 0;

j++;

/-k
* Add code for any new Trace Format that jTrcezer will support in the future.
* Filter the traces in order to keep only the data is needed to calculate Load
*/

}

[ftrim table to its real size.

return temp;

2&eANida 169 amd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

public double[][] getDropData() {

double[][] temp = new double[Data.size()][2];

/IFilter Trace Data to get only the Events actually needed.
intj=0;

for (inti = 0; i < Data.size(); i++) {

if (Data.get(i) instanceof NormalEvent) {

temp[j][0] = ((NormalEvent) Data.get(i)).getTime();

if (Debug.analyze) {

Debug.print("\n " + ((NormalEvent) Data.get(i)).getAbbreviation() + " || " +
((NormalEvent) Data.get(i)).isDrop() + " || " + ((NormalEvent)
Data.get(i)).getPacketName() + " || " + ((NormalEvent)
Data.get(i)).getPacketName().equals("cbr"), Settings.DebugDestination);

Debug.print(" || result =" + (((NormalEvent) Data.get(i)).isDrop() &&
Settings.isAcceptablePacketName(((NormalEvent) Data.get(i)).getPacketName())),
Settings.DebugDestination);

}

if ((NormalEvent) Data.get(i)).isDrop()

&& Settings.isAcceptableNode(((NormalEvent)
Data.get(i)).getDestinationNode())

&& Settings.isAcceptablePacketName(((NormalEvent)
Data.get(i)).getPacketName())) {

temp[j][1] = ((NormalEvent) Data.get(i)).getPacketSize();
} else {

temp[j][1] = O;

j+H+;
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} else if (Data.get(i) instanceof NewWireless && ((NewWireless)
Data.get(i)).getlp() = null) {

temp[j][0] = ((NewWireless) Data.get(i)).getTime();

if ((NewWireless) Data.get(i)).isDrop()
&& Settings.isAcceptableNode(((NewWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((NewWireless)
Data.get(i)).getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(((NewWireless)
Data.get(i)).getPacketType())

&& Settings.isAcceptablePacketTypen(((NewWireless)
Data.get(i)).getPacketTypen())) {

temp[jl[1] = ((NewWireless) Data.get(i)).getlp().getPacketSize();
} else {

temp(j][1] = 0;

if (Debug.analyze) {

Debug.print("\n" + ((NewWireless) Data.get(i)).toString() + "\n",
Settings.DebugDestination);

Debug.print(temp[j][0] + ":" + temp[j][1], Settings.DebugDestination);

Debug.print("================ DROP
DATA ============== =", Settings.DebugDestination);

i+

} else if (Data.get(i) instanceof OldWireless) {
temp[j][0] = ((OldWireless) Data.get(i)).getTime();

if (((OldWireless) Data.get(i)).isDrop()
&& Settings.isAcceptableNode(((OldWireless) Data.get(i)).getNodeld())

&& Settings.isAcceptableNetworkTraceLevel(((OldWireless)
Data.get(i)).getTraceName())
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&& (Settings.isAcceptablePacketType(((OldWireless)
Data.get(i)).getPacketType()))) {

temp[j][1] = ((OldWireless) Data.get(i)).getPacketSize();
} else {

temp(j][1] = 0;

j+t;

/*
* Add code for any new Trace Format that jTrcezer will support in the future.
* Filter the traces in order to keep only the data is needed to calculate Throughput
*/
}

return temp;

public Vector<String> getExistingNodes() {
Vector<String> temp = new Vector();
temp.add("All Nodes");
for (Event event : Data) {
String node = null;
String nodel = null;
if (event instanceof NormalEvent) {
node = String.valueOf(((NormalEvent) event).getSourceNode());
nodel = String.valueOf(((NormalEvent) event).getDestinationNode());
} else if (event instanceof NewWireless) {
node = String.valueOf(((NewWireless) event).getNodeld());
} else if (event instanceof OldWireless) {

node = String.valueOf(((OldWireless) event).getNodeld());
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/*
* Add code to Support Other Formats
*/

if (temp.contains(node)) {

temp.add(node);

}
if (temp.contains(nodel) && nodel != null) {

temp.add(nodel);

}

temp.trimToSize();

if (Debug.analyze) {
Debug.print("------- NODE IDs-------- ", Settings.DebugDestination);

StringUtils.printVector(temp);

return temp;

public double[][] getDelayData() {

double[][] sentArray = new double[Data.size()][3]; /{Time,Unique Packet
ID,Destination Address}

double[][] recvArray = new double[Data.size()][3];
double[][] delays = null;

int SentPacketCounter = 0;

for (inti = 0; i < Data.size(); i++) {
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if (Data.get(i) instanceof NormalEvent) {
NormalEvent NormalTemp = (NormalEvent) Data.get(i);
if (NormalTemp.isDequeue()
&& Settings.isAcceptableNode(NormalTemp.getSourceNode())
&& Double.parseDouble(NormalTemp.getDestinationAddress()) >= 0
&& Settings.isAcceptablePacketName(NormalTemp.getPacketName())

&& NormalTemp.getSourceNode() ==
Integer.parselnt(NormalTemp.getSourceAddress())

&& !ArrayUtils.contains(sentArray, NormalTemp.getUniquePacketld(), 1)) {
sentArray/[i][0] = NormalTemp.getTime();
sentArray/[i][1] = NormalTemp.getUniquePacketld();
sentArrayli][2] = Double.parseDouble(NormalTemp.getDestinationAddress());
SentPacketCounter++;
//System.out.printin(i+ " Found sent event at" + sentArray][i][0]);
} else if (NormalTemp.isReceive()

&&
Settings.isAcceptablePacketName(NormalTemp.getPacketName())

&&
NormalTemp.getDestinationAddress().equals(String.valueOf(NormalTemp.getDestination

Node()))) {
recvArray[i][0] = NormalTemp.getTime();

recvArray[i][1] = NormalTemp.getUniquePacketld();
recvArray[i][2] = NormalTemp.getDestinationNode();

//System.out.printin("Found received event at" + recvArray[i][0]);

}

} else if (Data.get(i) instanceof NewWireless) {

NewWireless NewTemp = (NewWireless) Data.get(i);

if (NewTemp.isSent()
&& Settings.isAcceptableNode(NewTemp.getNodeld())

2eNida 174 amd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

&&
Settings.isAcceptableNetworkTracelLevel(NewTemp.getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(NewTemp.getPacketType())
&& Settings.isAcceptablePacketTypen(NewTemp.getPacketTypen())) {
sentArray[i][0] = NewTemp.getTime();
sentArray[i][1] = NewTemp.getlp().getUniqueld();
sentArray[i][2] = NewTemp.getlp().getDestinationlpAddress();
SentPacketCounter++;
} else if (NewTemp.isReceive()

&&
Settings.isAcceptableNetworkTracelLevel(NewTemp.getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(NewTemp.getPacketType())

&& Settings.isAcceptablePacketTypen(NewTemp.getPacketTypen())) {
recvArray[i][0] = NewTemp.getTime();
recvArray[i][1] = NewTemp.getlp().getUniqueld();
recvArray[i][2] = NewTemp.getNodeld();

} else if (Data.get(i) instanceof OldWireless) {
OldWireless OldTemp = (OldWireless) Data.get(i);

if (OldTemp.isSent()
&& Settings.isAcceptableNode(OldTemp.getNodeld())
&& Settings.isAcceptableNetworkTraceLevel(OldTemp.getTraceName())
&& Settings.isAcceptablePacketType(OldTemp.getPacketType())) {
sentArray/[i][0] = OldTemp.getTime();
sentArray/[i][1] = OldTemp.getEventldentifier();
sentArrayli][2] = OldTemp.getlp().getDestinationlpAddress();
SentPacketCounter++;
} else if (OldTemp.isReceive()
&& Settings.isAcceptableNetworkTraceLevel(OldTemp.getTraceName())

&& Settings.isAcceptablePacketType(OldTemp.getPacketType())) {
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recvArray[i][0] = OldTemp.getTime();
recvArray[i][1] = OldTemp.getEventldentifier();
recvArray[i][2] = OldTemp.getNodeld();

}
if (Debug.analyze) {

Debug.print("===DataAnalyzer.getDelayData()=== \n\n\n\n Sent Array",
Settings.DebugDestination);

for (inti = 0; i < sentArray.length; i++) {

Debug.print(sentArray[i][0] + " " + sentArray[i][1] + " " + sentArray][i][2],
Settings.DebugDestination);

}

Debug.print("\n\n\n\n Receive Array", Settings.DebugDestination);

for (inti = 0; i < sentArray.length; i++) {

Debug.print(recvArray[i][0] + " " + recvArray[i][1] + " " + recvArray[i][2],
Settings.DebugDestination);

}

delays = new double[SentPacketCounter][3];

int TempCounter = 0;
for (inti = 0; i < sentArray.length; i++) {
if (sentArray[i][0] = 0) {
delays[TempCounter][0] = sentArray][i][0];

double tempReceiveTime = ArrayUtils.searchTwoColumnAndReturn(recvArray,
sentArrayl[i][1], sentArray[i][2], 1, 2, 0);
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if (tempReceiveTime !I=-1) {
delays[TempCounter][1] = tempReceiveTime - sentArray][i][0];
delays[TempCounter][2] = sentArray[i][1];

} else {

delays[TempCounter][1] = -1;

if (Debug.analyze) {

Debug.print(delays[TempCounter][0] + " " + delays[TempCounter][1] + " " +
delays[TempCounter][2], Settings.DebugDestination);

}

TempCounter++;

return delays;

public double[][] getJitterData(){
Vector<String> Flows = getAllFlowIDs();
double[][] AllFlowsJitters = new double[Data.size()][3];

int j=0;

for(String Flowid: Flows){

double[][] temp= getJitterDataByFlowID(Flowid);

for(int i=0;i<temp.length;i++){
AllFlowsJitters][j][0]=templi][O];
AllFlowsJitters[j][1]=templ[i][1];
AllFlowsJitters][j][2]=templi][2];
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j+;

}

return AllFlowsJitters;

public double[][] getJitterDataByFlowlD(String Flow){

double[][] sentArray = new double[Data.size()][3]; /{Time,Unique Packet
ID,Destination Address}

double[][] recvArray = new double[Data.size()][3];

double[][] delays = null;

int SentPacketCounter = 0;

for (inti = 0; i < Data.size(); i++) {

if (Data.get(i) instanceof NormalEvent) {
NormalEvent NormalTemp = (NormalEvent) Data.get(i);
if (NormalTemp.isDequeue()
&& Settings.isAcceptablePacketName(NormalTemp.getPacketName())

&& NormalTemp.getSourceNode() ==
Double.parseDouble(NormalTemp.getSourceAddress())

&& !ArrayUtils.contains(sentArray, NormalTemp.getUniquePacketld(), 1)
&& String.valueOf(NormalTemp.getFlowld()).equals(Flow)) {
sentArray[i][0] = NormalTemp.getTime();
sentArray/[i][1] = NormalTemp.getUniquePacketld();
sentArray/[i][2] = Double.parseDouble(NormalTemp.getDestinationAddress());
SentPacketCounter++;
//System.out.printin(i+ " Found sent event at" + sentArray[i][0]);
} else if ((NormalTemp.isReceive())

&& Settings.isAcceptablePacketName(NormalTemp.getPacketName())
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&&
NormalTemp.getDestinationAddress().equals(String.valueOf(NormalTemp.getDestination
Node()))

&& String.valueOf(NormalTemp.getFlowld()).equals(Flow)) {
recvArray[i][0] = NormalTemp.getTime();
recvArray[i][1] = NormalTemp.getUniquePacketld();
recvArray[i][2] = NormalTemp.getDestinationNode();

//System.out.printin("Found received event at" + recvArray[i][0]);

}

} else if (Data.get(i) instanceof NewWireless && ((NewWireless)Data.get(i)).getlp()
I=null) {

NewWireless NewTemp = (NewWireless) Data.get(i);

if (NewTemp.isSent()

&&
Settings.isAcceptableNetworkTracelLevel(NewTemp.getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(NewTemp.getPacketType())
&& Settings.isAcceptablePacketTypen(NewTemp.getPacketTypen())
&& NewTemp.getlp().getFlowld() == Integer.parselnt(Flow)) {

sentArray[i][0] = NewTemp.getTime();

sentArray[i][1] = NewTemp.getlp().getUniqueld();

sentArray[i][2] = NewTemp.getlp().getDestinationlpAddress();

SentPacketCounter++;

} else if (((NewWireless) Data.get(i)).isReceive()

&&
Settings.isAcceptableNetworkTracelLevel(NewTemp.getNetworkTraceLevel())

&& Settings.isAcceptablePacketType(NewTemp.getPacketType())
&& Settings.isAcceptablePacketTypen(NewTemp.getPacketTypen())
&& NewTemp.getlp().getFlowld() == Integer.parselnt(Flow)) {

recvArray[i][0] = NewTemp.getTime();

recvArray[i][1] = NewTemp.getlp().getUniqueld();

recvArray[i][2] = NewTemp.getNodeld();
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} else if (Data.get(i) instanceof OldWireless) {

OldWireless OldTemp = (OldWireless) Data.get(i);

if (OldTemp.isSent()
&& Settings.isAcceptableNetworkTraceLevel(OldTemp.getTraceName())
&& OldTemp.equalsFlow(Flow)
&& Settings.isAcceptablePacketType(OldTemp.getPacketType())) {
sentArray/[i][0] = OldTemp.getTime();
sentArray[i][1] = OldTemp.getEventldentifier();
sentArray/[i][2] = OldTemp.getlp().getDestinationlpAddress();
SentPacketCounter++;
} else if (OldTemp.isReceive()
&& Settings.isAcceptableNetworkTraceLevel(OldTemp.getTraceName())
&& OldTemp.equalsFlow(Flow)
&& Settings.isAcceptablePacketType(OldTemp.getPacketType())) {
recvArray[i][0] = OldTemp.getTime();
recvArray[i][1] = OldTemp.getEventldentifier();
recvArray[i][2] = OldTemp.getNodeld();

delays = new double[SentPacketCounter][3];

int TempCounter = 0;

for (inti = 0; i < sentArray.length; i++) {

if (sentArray[i][0] != 0) {
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delays[TempCounter][0] = sentArray][i][0];

double tempReceiveTime = ArrayUtils.searchTwoColumnAndReturn(recvArray,
sentArray[i][1], sentArray[i][2], 1, 2, 0);

if (tempReceiveTime = -1) {
delays[TempCounter][1] = tempReceiveTime - sentArray][i][0];
delays[TempCounter][2] = sentArray[i][1];

} else {

delays[TempCounter][1] = -1;

if (Debug.analyze) {

Debug.print(delays[TempCounter][0] + " " + delays[TempCounter][1] + " " +
delays[TempCounter][2], Settings.DebugDestination);

}

TempCounter++;

I — Count Flow Jitter

/ldelays [sentTime,delay,UniquePacketid]

double[][] jitter = new double[delays.length][3];

for(int i=1;i<delays.length;i++){
if(delays[i][1]'=-1 && delays[i-1][1]'=-1) {
jitter[i-1][0] = delays[i][0];
jitter[i-1][1] = delays[i][1]-delays[i-1][1];
jitter[i-1][2] = delays][i][2];

/ISystem.out.printin(jitter[i-1][0] + " | " + jitter[i-1][1] + " | " + jitter[i-1][2] );
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}

else{
jitter[i-1][0] = delays][i][0];
jitter[i-1][1] = 0.0;
jitter[i-1][2] = 0;

}

return jitter;

public Vector<String> getAllFlowlDs(){
Vector<String> FlowlDs = new Vector();
for (Event event : Data) {
String FlowID = null;
if (event instanceof NormalEvent) {
if(((NormalEvent)event).isDequeue()
&& ((NormalEvent)event).isForward()
&& Settings.isAcceptableNode(((NormalEvent)event).getSourceNode())

&&
Settings.isAcceptablePacketName(((NormalEvent)event).getPacketName()))

FlowlID = String.valueOf(((NormalEvent)event).getFlowld());
} else if (event instanceof NewWireless) {
if(((NewWireless)event).getlp() != null
&& ((NewWireless)event).isSent()
&& Settings.isAcceptableNode(((NewWireless)event).getNodeld())

&&
Settings.isAcceptablePacketType(((NewWireless)event).getPacketType())

&&
Settings.isAcceptablePacketTypen(((NewWireless)event).getPacketTypen()))

FlowlD = String.valueOf(((NewWireless)event).getlp().getFlowld());
} else if (event instanceof OldWireless) {

if(((OldWireless)event).getlp() != null
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&& ((OldWireless)event).isSent()
&& Settings.isAcceptableNode(((OldWireless)event).getNodeld())

&&
Settings.isAcceptablePacketType(((OldWireless)event).getPacketType()) )

FlowID = ((OldWireless)event).getlp().getSourcelpAddress() + ":" +
((OldWireless)event).getlp().getSourcePortNumber() + ™" +
((OldWireless)event).getlp().getDestinationlpAddress() + ":"
+((OldWireless)event).getlp().getDestinationPortNumber() + ":" +
((OldWireless)event).getPacketType();

}
/*
* Add code to Support Other Formats which have PacketName attribute

*/

if (!FlowlIDs.contains(FlowID) && FlowlD != null) {
FlowIDs.add(FlowID);

}
FlowlDs.trimToSize();

if (Debug.analyze) {

Debug.print("------- Flow IDs-------- ", Settings.DebugDestination);

StringUtils.printVector(FlowlDs);

return FlowIDs;

public Vector<String> getPacketNames() {

Vector<String> packetNames = new Vector();

for (Event event : Data) {
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String PckName = null;
if (event instanceof NormalEvent) {

PckName = String.valueOf(((NormalEvent) event).getPacketName());

/*
* Add code to Support Other Formats which have PacketName attribute

*/

if (IpacketNames.contains(PckName) && PckName != null) {

packetNames.add(PckName);

}

packetNames.trimToSize();

if (Debug.analyze) {
Debug.print("------- Packet Names-------- ", Settings.DebugDestination);

StringUtils.printVector(packetNames);

return packetNames;

public Vector<String> getPacketTypes() {

Vector<String> packetTypes = new Vector();
for (Event event : Data) {
String PckType = null;
if (event instanceof NormalEvent) {
} else if (event instanceof NewWireless && ((NewWireless) event).getlp()!= null) {

PckType = ((NewWireless) event).getlp().getPacketType();
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} else if (event instanceof OldWireless) {

PckType = ((OldWireless) event).getPacketType();

/*
* Add code to Support Other Formats which have PacketType attribute
*/

if (IpacketTypes.contains(PckType) && PckType = null) {
packetTypes.add(PckType);

}
packetTypes.trimToSize();

if (Debug.analyze) {
Debug.print("------- Packet Names-------- ", Settings.DebugDestination);

StringUtils.printVector(packetTypes);

return packetTypes;

public Vector<String> getPacketTypens() {

Vector<String> packetTypes = new Vector();
for (Event event : Data) {

String PckType = null;

if (event instanceof NewWireless) {

PckType = ((NewWireless) event).getPacketTypen();

2&eANida 185 amd 196




Mtuxlokn epyacia tou ¢ottntn Mamaylavvidn Xpriotou-XapdAaumnou

/*
* Add code to Support Other Formats which have PacketTypen attribute
*/

if ('packetTypes.contains(PckType) && PckType != null) {
packetTypes.add(PckType);

}
packetTypes.trimToSize();

if (Debug.analyze) {
Debug.print("------- Packet Names-------- ", Settings.DebugDestination);

StringUtils.printVector(packetTypes);

return packetTypes;

public Vector<String> getAllNetworkTracelLevels() {

Vector<String> NetworkTrcLevels = new Vector();
for (Event event : Data) {
String tracelLevel = null;
if (event instanceof NormalEvent) {
//Normal Format does not contain Network Trace Level informations
traceLevel=null;
} else if (event instanceof NewWireless) {
traceLevel = ((NewWireless) event).getNetworkTraceLevel();
} else if (event instanceof OldWireless) {

traceLevel = ((OldWireless) event).getTraceName();
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/*
* Add code to Support Other Formats which have NetworkTracelLevel attribute

*/

//Avoid Dublicate entries of Network Trace Levels
if (INetworkTrcLevels.contains(traceLevel) && traceLevel != null) {

NetworkTrcLevels.add(traceLevel);

NetworkTrcLevels.trimToSize();

if (Debug.analyze) {

Debug.print("------- Packet Names-------- ", Settings.DebugDestination);

StringUtils.printVector(NetworkTrcLevels);

return NetworkTrcLevels;

package ultil;

import Global.Debug;

import java.util.Vector;

/**
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* @author Christos-Charalampos Papagiannidis
*/

public class StringUftils {

public static boolean NwFlagExists(String s, String flag) {
if (s.contains(flag)) {
return true;

}

return false;

public static String NwFlagValue(String s, String flag) {

String value = null;

if (NwFlagEXxists(s, flag)) {
int flaglength = flag.length();
int flagPosition = s.indexOf(flag);

int spacePositionAfterFlagValue = s.indexOf(" ", flagPosition + flaglength + 1);

if (Debug.string) {

System.out.printin("flagPosition:" + flagPosition +
"\nspacePositionAfterFlagValue:" + spacePositionAfterFlagValue + "\ns.length:" +

s.length());
}

if (spacePositionAfterFlagValue = -1) {
value = s.substring(flagPosition + flaglength + 1, spacePositionAfterFlagValue);
} else {
value = s.substring(flagPosition + flaglength + 1, s.length());
}
if (Debug.string) {

System.out.printin(value);
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return value;

public static String getAbbreviation(String s) {
if (Debug.string) {
System.out.printin("Abbreviation value taken from file: " + s.substring(0, 1));

}

return s.substring(0, 1);

public static void printVector(Vector v) {
for (inti=0;i<v.size(); i++) {

System.out.printin(v.get(i));

public static boolean containString(String s, String searchString) {
String substr = null;
for (inti = 0; i< s.length(); i++) {
substr = s.substring(i);
if (substr.startsWith(searchString)) {
System.out.printin(substr + "\n" + searchString + "\n returned true");

return true;

}
System.out.printin(substr + "\n" + searchString + "\n returned false");

return false;
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package util;

import Global.Trace;

import java.io.BufferedinputStream;
import java.io.DatalnputStream;
import java.io.File;

import java.io.FilelnputStream;

import java.io.FileNotFoundException;
import java.io.lOException;

import java.util.Vector;

/**

* This program reads a text file line by line and returns Vector<String> . It uses
* FileOutputStream to read the file.

*@author Christos-Charalampos Papagiannidis

*/

public class TrcReader {

private File traceFile = Trace.getFile();

public TrcReader(File traceFile) {

this.traceFile = traceFile;

}

[

* Reads Traces.class file and adds every line to a Vector<String>
* @see Trace

* @return

*/
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public synchronized Vector<String> getTraceData() {

return addFileToVector();

private synchronized Vector<String> addFileToVector() {

Vector<String> temp = new Vector(10);

FilelnputStream fis = null;
BufferedInputStream bis = null;

DatalnputStream dis = null;

try {

fis = new FilelnputStream(traceFile);

I/l Here BufferedIinputStream is added for fast reading.
bis = new BufferedInputStream(fis);

dis = new DatalnputStream(bis);

/ dis.available() returns 0 if the file does not have more lines.

while (dis.available() = 0) {

/ this statement reads the line from the file and add it to
I/l temp<String> vector

temp.add(dis.readLine());

// dispose all the resources after using them.
fis.close();
bis.close();
dis.close();

temp.trimToSize();
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} catch (FileNotFoundException €) {
e.printStackTrace();
} catch (IOException e) {

e.printStackTrace();

return temp;
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9 00nvoc Xpnonc Aoyiouikou

9.1 Eicaywyn

2TNV eVOTNTA QUTA UTTAPXOUV OAEG OI TTANPOPOPIES YIA TNV EYKATAOTACH KAl XPron
TNG €QapPOYNG jTrcezer, OTTWG €TTIONG Kal TUXOV TTPORAAMATA Kal TPOTTOUG YIa TNV
€TTiIAUCT TOUG.

9.2 EykardoTtaon

MNa TNV eykataoTaon NG €QApPOYAG o€ €vav UTTOAOYIOTH OEV aTTAITEITAI KATTOIA
TToAUTTAOKN  Oladikaoia. H  e@apuoyy  €ivar  ulotroinuévn  otn  yYAwooad
TTPOYPOAUMATIONOU java yIauTd €ival aTTapaitnTn N €yKAatdoTacon Tng Java Tpiv tnv
TTpooTIdbeIa Xpriong TnG.

Av Oev €xeTe eykaATeEOTNUEVN TNV java OTOV UTTOAOYIOTH) OQG, MTTOPEITE va
KATERAOETE v TeAeUTaiQ ékdoon ato v d1evbuvaon,
http://www.java.com/en/download/ .

H epapuoyn cival éva jar apxeio ouvodeudpevo pe €va @dkelo lib, otmoiog Ba
TTPETTEl TTAVTA va BpiokeTal oTov idlo @akeAo-directory Pe To jar TNG €QAPPOYAG,
TTOU onuaivel 611 n amoBnikeuon Twv TTAPATIAVW OE OTTOIOdNTIOTE QPAKEAO TOU
utToAoyIoTH €ival n pévn d1adIKaoia EyKATAOTACNG TTOU ATTAITEITAI.

9.3 EkTéAeon E@appoyng

Edv katefdoaTte TOV TTNYaio KWOIKA TNG £QAPPOYNG Kal BEAETE va KaveTe compile,
Ba TTpéTTel va yvwpideTe OTI yia TNV AvATITUEN TG €QAPUOYNS XPNOIUOTTOINONKE TO
IDE Netbeans 6.9.1.

Bpeite 10 apyeio jTrcezer.jar 0To QAKEAO TTOU TO ATTOONKEUOATE | GTO PAKEANO TTOU
e€ayate 10 apxeio kard Tnv diadikacia Tou compile. TN CuvEXEla EKTEAEOTE TO
apxeio jar kal n epapuoyn Ba gexiviioel. EGv ekTeAOvTag TO jTrcezer.jar OV EKKIVEI
N epapuoyn iocwg va unv €xete TTepaoel Tnv java oto PATH Twv windows. lMNa to
AOyo auTd TTapéxeTal Kal €va bat apxeio To o1Toio Ba ekKIV o€l 0€ KABE TTEPITITWON

TNV EQAPUOYN.

9.4 Xpnon Eeappoyng

To ypa@ikd TTEPIBAANOV TNG €£PAPUOYNG OXEDIAOTNKE ME POCIKA KPITAPIA TNV
amAdTNTa Kai TNV AgitoupyikotnTa. To KUpIo TTapdBbupo TNG €QPAPPOYAS OTTWG
QaiveTal Kal oTnv €Ikéva 26, artroTeAsital ammd €va pevou OTO TTAVW MEPOG TOU

TTaPaBUpouU Kal o1 ETTIAOYEG TTOU BIABETEI EKTEAOUV TIG TTAPAKATW AEITOUPYIEG:

v" Avolyua apxeiwv Trace
v" Avolyda TTapaBUpou QIATPapPIoUATOS Kal ENPAVIoNS YPA@NUATWY
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v' 'E€000¢g a116 TNV £Qapuoyn

EIKONA 26 : APXIKO MAPA®YPO THZ EQAPMOIHE JTRCEZER

Mpiv TNV Xprion otrolac®ATToTE A&ITOUpPyiag Tou TTPOypAuuaTOS Ba TTPETTEl va
@opTwOei katolo apxeio Trace amd 1o Open File Dialog tmou BpiokeTal oto File-

>0Open Trace.

2TNV TTEPITITWON TTOU TO QPXEIO €ival APKETA PEYAAO N €QAPUOYH UTTOPEI va Pnv
gival d100€a1un yia PEPIKA DOeUTEPOAETTTA £€wWG OTOu dlaBacTei Kal avaAuBei kal n

TEAEUTAIQ YpaUMN TOU Trace apxeiou TTOU QOPTWOAIE.

MNa v eu@avion Twv ypaenudtwv oto Graphs->Filter And Create uttdpyouv
oucowpeupéva OAa Ta epyaleia Kal ol puBUIcEIG TTOU TTPETTEI i} ETTIBUME va KAVEIG
0 XPNOTNG OXETIKA ME TA YyPAPHMATA TTOU EVOIQQEPETAI va gP@avioel. Av To
TTapdBbupo auTd TIpIv QopTwOEei KATTOI0 Trace apxeio TOTE Ba QaiveTal OTTWG OTNV

€Ikova 27.
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B T =)
All Nodes
Packet Names : Select Nodes :
[] Throughput [] Send Packets
[] Forwarded Packets [_] Drop Packets
Packet Types:
[] Load ["] EndToEnd Delay
[] Jitter
Network Trace Level v
y @ Time Average O AsIs
Packet Typens:

ClearForm Create Graphs

EIKONA 27 : TTAPAGYPO EMIAOTHE ®IATPQN MPIN THN ®OPTQXH APXEIOY TRACE

AvTiBeTa av €xel QopTwBEi KATTOIO apxeio Trace Ba TTPETTEl T components Trou
TTEPIEXEI TO TTAPABUPO auTd va TrepIAaPBAavouy TTpoTelvOPEVES pubpioelg avaloya
ME TIG TTANPOYOPIEG TTOU EVTOTTIOTNKAV KATA TNV diadikacia avayvwong Tou Trace
apxeiou, OTTwG Ogixvel n eIkOva 28.

r B
| %] Network Analyzer Settings LEIM
cbr All Nodes 2]
1 i
6 —
Packet Names : Select Nodes : 5
4 |
message
UNKN [] Throughput [] send Packets
cbr [ ] Forwarded Packets ["] Drop Packets
Packet Types: ARP
[] Load [] EndToEnd Delay
[] Jitter
message Network Trace Level AGT u
UNKN RTR
cbr (@) Time Average MAC
Packet Typens : ARP AGT
ClearForm ‘ I Create Graphs I

EIKONA 28 : [TAPAGYPO ENIAOIMHE ®IATPQN META THN ®OPTQ:IH APXEIOY TRACE
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H AOYIKr} QVTIMETWTTIONG AUTWYV TWV ETTIAOYWYV dIoQEPEI ATTO TUTTO O€ TUTTO. lNa TIg
emAoyég Packet Names,Packet Types kai Packet Typens Ot €ival €mmAeypévo
AapBdavovtalr pyévo uttéywn KAtd TOUG UTTOAOYIOWOUG TwV ypa@nudtwy. Av dev
UTTAPXEl Kavéva €TTIAEYPEVO O€ HIa AioTa TOTE Bewpeite TTWG dev eCaipeital TiTToTA

yId TOV UTTOAOYIOUO TWV Ypa@nuATWY Apa onuaivel 0TI 0 XprioTng Ta TTEAECE OAQ.

AvtiBeta n emAoyry Select Nodes 0Ogv armroTeAei QIATPO €€aipeong Twv pNn
emAeypévwy. To tredio autd dnAwvel Ta Nodes yia Ta otroia B6a uttoAoyicBouv
cexwplotd ypaenuata. H emAoyny “All Nodes” utrdpxel TAvVTa wg €TIAOYR KAl
onAwvel 611 Ba egaxBouv ypaeruata TTou Ba avTaTTOKPIVOVTAlI OTNV KATAOTAON

OAOKANPOU TOu DIKTUOU TTPOCOUOIWONG.

Ta CheckBoxes 1Tou akoAouBouv TTpoo@EéPouV Thv duvatdTNTa OTOV XPAOTN VA
ETMAECEI HOVO TIG PETPNOEIG TTOU ETTIBUMEI va gp@avioel. OTTwG ava@épBnke oTnv
TTPONYOUMEVN €vOTNTA KABE pETPNON agloAdynong Tou OIKTUOU €xel dUO TUTTOUG
ypaenuaTtwy, Time Average kal Asls KATI TTOU PTTOPEI va €TTIAECEI O XpHOoTNG OTa
radioButtons 1Tou gu@avifovral 0To KATW OegIG YEPOC TOU TTAPABUPOU HE KOKKIVA
éviova ypdapuarta. Opiletar w¢g TpoemAeyyévo 10 Time Average yia KdA6e

TTEPITITWON TTOU OEV ETTIAECEI TO AVTIOETO O XPNOTNG.

TéNog To Drop Down List Tou puBpiCel To Network Trace Level xpnoigoTrolgital Kai
EXEl TINEC pOvo OTtav To Trace apxeio mou @opTwOnke TrepIAauBavel KATTOIO

OlakpITé yeyovoTa tutrou Old Wireless i New Wireless.
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