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Mpwto Epwtnua:

Qg browser yla To TPWTO €pWTNHA TNG Aoknong xpnotuomnotioape tov firefox (ékdoon 16.0) kot pe To
epyaheio Wireshark kavape capture ta mokéta otav INTACAUE va «KATEREL» N oeAdA www.in.gr .

To trace apyeio pe tig puBuioslg network.http.keep-alive:true kat network.http.version:1.1 eival to
tracel.pcapng.

MapaBEToupe pLa elKOVA TOU TL TpoKUTITEL kKavovtag follow tcp stream ota moketa tou avtaAAdaxdnkav
e Tov server (oto trace apyeio eivailn IP 212.205.159.143) :
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Iy Follow TCP Strea . & - .

Stream Content

GET /ajax.aspx?m=D0OL.Netvolution. Extendermodule.Moduleusercontrol&control name=~/User_controls/ P
NewsRoom,/NewsRoom. ascx&?randval=0.17852987435385126&_=1359056000728 HTTP/1.1

Host: www.in.gr

User-agent: Mozilla/ /5.0 (windows NT 6.1; wowed; rv:16.0) Gecko/20100101 Firefox/16.0
Accept: text/html, */*

Accept-Language: en-us,en;g=0.5

Accept-Encoding: gzip, deflate

connection: keep-alive

X-Requested-with: XMLHTLpReguesT

Referer: http://www.in.gr/

Cookie: www.in.gr.inarticlecategories=in-home-news-categories=3,3,3,3,3,3,3;

in. gr.weather=Inweather=255683,258576,261745,264371,734077;

in. gr. inweather=selectedCity=264371;
__utma=41417338.985302533.1358873128.1358873128.1359055913. 2;

_ utmz=41417338.1358873128.1.1.utmcsr=(direct) |utmccn=_(direct) |utmcmd=_none);

__ utmb=41417338.4.10.1359055913; _ utmc=41417338

m

HTTP/1.1 200 OK

Cache-Control: private,max-age=1,stale-while-revalidate=100,stale-if-error=3600
content-Type: text/html; charset=utf-8
Content-Encoding: gzip

Vary: Accept-Encoding
X-Cache-0BJECT-TTL: 90.000

X-partner: yes

X-partner-Ip: 212.205.159.142
Content-Length: 1276

AcCcept-Ranges: bytes

pate: Thu, 24 Jan 2013 19:33:28 oMT
Age: 4

connection: keep-alive

x-Cache: MISS
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Entire conversation (2482 bytes) IZI

Me KOKKLVO Ypwpo ¢alveTal To request pag otov server, UOTEPA TO Ovoua Tou host (www.in.gr) kal
télog ta headers.

Me umAe xpwua daivetal to response tou server (HTTP/1.1 200 OK), petd ta headers tou response Kol
TENOG TO TIEPLEXOEVO TNE OITAVTNONG Tou gival tumou text/html, dnwc paivetal and to header.

Toco amod tv Sk pag MAEUPA 00O Kol Ao TNV MAEUPA TOU server, MOPATNPOUKE OTL UTIAPXEL TO
header Connection:keep-alive, 5nAadn otav otrvetal To tcp connection €Xoupe €va OET amo timers mou
aoxohovvtal pe tnv Stadikaoia keepalive.


http://www.in.gr/
http://www.in.gr/

Otav o keepalive timer ¢ptaocel 0, otéAvoupe oTov amopakpuopévo host éva “keepalive packet” mou dev
niepLéxel dedopéva,aAAd povo to flag ACK Kal autog amavtd e €va TAKETO TIoU, emiong, 6ev mepLEXeL
Sebopéva ala povo to flag ACK.

O anopakpuopévog Host dev xpelaletal va uttootnpilel keepalive connections yla va yivel auto.

Otav 6exopaote andavinon “keepalive”, tote Bewpole OTL TO connection elval akopa “up” kat to TCP
LOLC ETUTPETIEL OUCLOOTIKA VA €XOUE TIOAAQTTAG requests Kal responses pe éva TCP connection.

To trace apxeio pe tig pubuioslg network.http.keep-alive:false kat network.http.version:1.0 eivat to
trace2.pcapng.

MapaBEéToupe pia elKOvVa Tou TL ipokUTTeL kavovtag follow tcp stream ota makéta tou avtaAAaxbnkav
e Tov server (oto trace apyeio sivaln IP 212.205.159.142) :

EQ Follow TCP Stream i+ e - - - - C=DEC

Streamn Content

GET /ajax.aspx?m=DOL.Netvolution.ExtenderModule.ModulelserControl&controlname=-,/
User_controls/NewsRoom/NewsRoom. ascx&7randval=0. 9070407 086453404&_=1359057025172 HTTP/1.0
Host: www.in.gr

User-agent: Mozilla/5.0 (windows NT 6.1; wowéd; rv:16.0) Gecko/20100101 Firefox/16.0
Accept: text/html, */*

Accept-Language: en-uUs,en;g=0.5

Accept-Encoding: gzip, deflate

Connection: close

¥-Requested-wWith: XMLHTtpReguest

rReferer: http://www.in.gr/

Cookie: www.in.gr.inarticlecategories=in-home-news-categories=3,3,3,3,3,3,3;

in. gr.weather=Inweather=255683,258576,261745,264371,734077;
in.gr.inweather=selectedCity=264371;
__utma=41417338.985302533.1358873128.1358873128.1359055913. 2;

_ utmz=41417338.1358873128.1.1. utmcsr=_direct) Jutmccn=_direct) |utmcmd=_none);

_ utmb=41417338.12.10.1359055913; _ utmc=41417338

m

HTTP/1.1 200 0K

Cache-Control: private,max-age=1l,stale-while-revalidate=100,stale-if-error=3600
Content-Type: text/html; charset=utf-8
content-Encoding: gzip

Vary: Accept-Encoding
¥-Cache-OBJECT-TTL: 90.000
Content-Length: 1264

Accept-Ranges: bytes

pate: Thu, 24 Jan 2013 19:50:25 GMT
Age: 38

connection: close

X-Cache: HIT
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Entire conversation (2413 bytes) E

ESw mapatnpolpe nwg to header Connection ival Close, tdoo oto request 600 Kal oTo response.

Xwplc to keepalive connection, yia kaBe request yivetat €éva TCP Connection. AnAadn, peta tnv
QTOCTOAN TNG AMAVTNONG OO ToV server, N cUVSeaon KAElvVeL.
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Agutepo EpwTnua:

O kwdwkag ywa tn 2" doknon PBpioketal oto opxeio static_udp.tcl (otatik Spopoldynon) kai
dynamic_udp.tcl (Suvauikry dpopoAdynon). Mapakdtw, mapaBEéToupe tov KwWoKA Uall PE emapkhn
OXOALOOUO Kol EMEENYNOELG KAL KATOYPAPOUUE TL MAPATNPNOAUE, AVOAUOVTOC TA ATOTEAECHOTO TIOU
TiepLéxovTal ota SU0 TMapayOopEeVa trace apxeLo TOU MELPAUATOG.

# AnuLoupyoUHE £va VEO avVTIKEiEVO TUTTOU Simulator

set ns [new Simulator]

# Anpoupyia apxeiwv yia anodnkevon nam Kat trace Sedopévwv
set nf [open out.nam w]

Sns namtrace-all Snf

set tf [open out.tr w]

Sns trace-all Stf

# Opifoupe pa Swadikacia pe ovopa ‘finish’, n onoia kAsivel Ta apyeia kataypadng

proc finish {} {
global ns nf
Sns flush-trace
# Close the trace file
close Snf
exit 0

# AnpioupyoVE 7 KOPBOUG e ovopaTa artd n0 HEXPL N6

for {seti 0} {Si < 7} {incri}

{
set n(Si) [Sns node]

# Zuvdéoupe pe link 6Aoug toug KOBoUG, WoTe va SnLoupynBel Evag SakTtuALog

for {seti 0} {Si < 7} {incr i}

{
Sns duplex-link Sn(Si) Sn([expr (Si+1)%7]) 1.5Mb 10ms DropTail



0 yopaktipog % sival to undhouto (modulo). Andadn n mapdotacn (Si+1)%7 Ba srotpedeL TNV TIUA
i+1 yla OAEC TIG TWWECG TOU | eKTOC amd TNV TN 6 (tote Ba emiotpédel pndév). Apa, ol kKopPBol Ba
ocuvbovtal SladoxLkd, eKTOC amo tov teAeutaio, o omoilog Ba cuvSeBel pe tov mpwro.

210 enopevo Brpa BEloupe va oteilovpe dedopéva amod tov kKoppo n0 otov KOUPo n3. ITov ns-2, Ta
Sebopgva oTEAvovtal mavta ano évav «mpdaktopa» (agent) oe €vav dAo. Emopévwe, otn ouvexsla Ba
SnuLloupyroou e éva avilKeipevo TUTOU agent, To omolo otéAvel dedopéva amnod tov KOUPBo nO Kat Eva
QVTIKE(PEVO TUTIOU agent To omoio déxetal Ta dedopéva otov KOUBo n3. NopabBETOUE TOV AMALTOUUEVO
Kwo LKA

#Anpovupyia evdg UDP agent Kat mTpoodptnor Tou otov KoppBo n0
set udpO [new Agent/UDP]
Sns attach-agent Sn(0) SudpO

# Anuoupyia pLog nnyng mapaywyrg nakétwv CBR (Constant Bit Rate) kot tonto0£tnor) tn¢ otov udp0
set cbrO [new Application/Traffic/CBR]

Scbr0 set packetSize_ 500

Scbr0 set interval_ 0.005

Scbr0 attach-agent Sudp0

To mpwtdkoAlo sdpappoyng CBR amotehel pia mnyn otabepol Siktuakol ¢optou (Snuloupysl pe
otaBepo pubuo UDP makéta). To péyebog Tou kabe makétou Ba eival 500 bytes (packetSize) kot Ba
anootéAovtal kaBe 0.005 desutepoAemnta (interval).

# Anuoupyia agent tunou Null («amaywyog» MAKETWY) Kol TPocapTnor] Tou otov KOuBo n3
set null0 [new Agent/Null]
Sns attach-agent Sn(3) Snull0

# Z0vbeon twv SV0 agents petagL Toug

Sns connect Sudp0 Snull0

# Evnuépwon tou CBR agent yLa tTnv £vapén Ko TOV TEPHATLONO AIOOTOANG SE60UEVWV
Sns at 0.1 "ScbrO start"

Sns rtmodel-at 1.0 down $n(1) $n(2)

Sns rtmodel-at 2.0 up Sn(1) $n(2)

Sns at 4.5 "Scbr0 stop"



AnAadn, o kopPog n0 Ba apyioel va otélvel Sedopéva otov KOUPBo N3 amd tn xpovikr otyun 0.1 sec
MEXPL TN otyun 4.5 sec kat To link avapeoa otov koppo nl kat n2 Ba maeL va AeLToupyel To XPOVIKO
Sidotnua avdapeoa oto 1° kat oto 2° Seutepdiertro.

# Teppatiopog npocopoiwong ota 5.0 sec

Sns at 5.0 "finish"

# Exxivnon npocopoiwaong

Sns run

Ywloupe tov KwbLka ota apyeio static_udp.tcl kat ektedol e TV Mpocopoiwaon PECW TNG EVIOANG:

ns static_udp.tcl

Me tnVv eKTEAEON TNG EVTOANG AUTN G, SnUloupyoUvTaL Kal Ta apxsia out.nam kat out.tr

To mapayouevo apyeio ixyvoug out.tr mou dnpoupynOnke, mepLéxel mAnpodopieg tng popdng:

+ 01 0 1 cbr 500 ------- 0 003000

- 01 01 cbr 500 ------- 0 003000

+ 0105 0 1 cbr 500 ------- 0 003011

- 0.105 0 1 cbr 500 ------- 0 003011

+ 011 0 1 cbr 500 ------- 0 0.0 3.0 2 2

- 011 0 1 cbr 500 --—---- 0 00 3.0 2 2

r 0.112667 0 1 cbr 500 ------- 0 00 3000

KaBe ypapprn tou apxeiou autol ovTIOTOLXel o €éva yeyovog TMou oUVvEPRN Katd tn SLdpKela TNg

Tipocopoiwong:

e O MPWTOC XAPaKINPAC KABe ypapung umodnAwvel to €idog¢ tou yeyovotrog¢ mou cuveRn. O

XOpoKTApag “+” onuaivel £l0od0 Tou MAKETOU O OUPA OVAWOVNG, O Xapaktnpag “-”
o n
r

amoxwpnon omnd oupd OVAUOVNC, O XAPAKTHPG
xapaktipag “d” onuoivel andoppun MAKETOU.

onpaivet
onpaivel emtuxnuévn ANPn makEtou Kat o

e H 8gUtepn AEN TNG KABE ypapUng elval n Ypoviky oTyun Katd tnv onola cuVvERN TO Yeyovog mou

Kataypadetal.
e OLemnopevec SU0 Aé€elg meplypddouv HETAEU molwv KOUBwV BploKETOL TO TTAKETO.
e Hméumtn A&€n eival to €idog¢ Tou makétou.
e H éktn AéEn meplypddel To uéyedoc ToU MAKETOU.

e OLMaUAeG avTloToLoUV oe media mou eV XpnoLUomnoLlouvTal oto mapadetypa. O MpwTtog apLlBuog

LETA TI¢ TMaUAEG elval to flow ID NG por¢ otnv omola avAKeL To akETo. H Ty Tou nediov autol



kaBopiletal oo eviohég Tng nopdnc StepX set fid_ Y. To flow ID akohouBsitat and tnv StevBuvon
amooToA£a Kol mpooplopou (IP.port), amd tov avovta aplBud (sequence number) Tou TaKETOU
KoL TEAOG aro évav povadiko aplbuod (unigue number) Tou mokétou.

210 onpeio autod, mapatnpwvtag to trace apyeio out.tr, BAémoupe otn ypapuun 1 6tL o k6pPBog N0 apyilet
va otéAvel debopéva otov kOpBo n3 akolouBwvtag tn cuviopotepn Sladpour, HEow Twv KOPBwv nl
KoL n2. Auto cupPaivel péxpt ™ ypauun 1592, 6mou mapatnpeitol kot n teAevtala (UExpL ekeivo TO
onuelo) emtuxnc AP n makétou amno tov Koo n3:

Mpappn 1592: r0.998 2 3 cbr 500 ------- 00.03.0172172

Itn ypauph 1593 unaivoups oto 1° SesutepdAemto, omdte n {eV€n petafd twv KOpPwWvV nl kal n2
Slokomretal (Zuykekplpéva, koBetal to link tou k6pBou N2 pog tov KOUPBo nl). It ypapun autr, aAd
KOlL OTNV EMOUEVH TNG PAEMOULE TO URVUUQL:

lpapun 1593: v 1 link-down 21
lpopupn 1594: v 1link-down 2 1

211G ypappég 1595, 1596 kat 1597 BAEmoue Ta unvupata anoppudng MOKETWY arno tov KouPo nl npog
oV KOpPOo n2:

Mpappn 1595: d 112 cbr500------ 00.03.0175175
lpapypn 1596: d 112 cbr500------ 00.03.0176 176

lpoppun 1597: d 112 cbr500------- 00.03.0177 177
TG ypapupég 1598 kat 1599 BAEnou e OTL KOBeTal To link Tou kOpBou nl mpog tov KOUPo n2:
Mpapun 1598: v 1link-down 12

popupun 1599: v 1link-down 12

Amo tn ypapun 1600 £wg kot tTn ypauun 2203 oAa ta SeSopéva mou otéAvovtal amo tov KopBo n0
xavovTtal, kabwg dev pnmopouv va petadwbolv népa amn’tov KOpBo nl.

3t ypouur 2202 pnaivoups oto 2° SsutepOAemto.

YTic ypoupég 2204, 2205, 2206 kal 2207 snavEpxetol n ouvdeon HeTall Twv KOUBWV nl Kal n2:

Mpapun 2204: v2link-up21



Mpapun 2205: v2link-up21
lpouun 2206: v 2 link-up 12
lpoupun 2207: v 2link-up 12

Ao tn ypapun 2208 Kol PETA TOPATNPOUE OTL EEKLVAEL EaVA N LETASOON TAKETWY ard tov Koupo no
TPo¢ Tov KOUPOo n3 (Léow Twv KOUPBwWV nl kat n2). H petddoon cuvexiletal HéExpL TEAOUG, dNA. HEXPL TN
ypauun 6728.
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Ewkova 1 — Avarnapaotaon tne diakornric euénc uetaéu nl kot n2

2Tn OUVEXELA, EKTEAOUE TNV TAPAKATW EVTOAN, BEAOVTAC APXIKA VO KPATCOULE UOVO TLG YPOHUHEG TOU
) Ko EmeLta,

" n
r

opxelou out.tr mou avadEpovtal o srutuxnpévn AnPn makEtou (SnA. meptéxouv tn A€n
oI QUTEG TG YPOUMEG VO LOC TUTIWOEL To TTARB0C Twv ypaupwyv Omou n emtuxnuévn AnPn maketou
paypatomnofnke HeTafl Twv KOUPwWVY n2 Kot n3:

grep -w 'r' out.tr | grep -c'2 3’

To anmotéAeopa TIOU MALPVOULE [E TNV EKTEAEON TNG MAPATIAVW EVTOANG £lval n T 692, mpdyua mou
onpaivel mwe o kKOpPo¢ n3 éAafe emituxwg 692 MAKETA, LECW OTATIKNAG SpOUOAdYNONG.

Mo va kavoupe xprion duvautkng §pooAdynong mpooBETOUE TNV EVIOAN:

$ns rtproto DV



OKPLBWE LETA TNV eVvToAn set ns [new Simulator].

AmoBnkeloupe Tov KWKo oto apxeio dynamic_udp.tcl kol ektedoUpe tnv mpooopoiwon HECW TNG
EVTOANG:
ns dynamic_udp.tcl

Me Tnv eKTEAECN TNG EVIOANG QUTAG, dNnLloupyolvTal KAl Ta apxeio out.nam kot out.tr

Y10 onueio autd, mapatnpwvtag to trace apyeio out.tr, PAémouvpe otn ypauul 1 otL évag peydalog
oplOUOC UIKPpWV TIOKETWV TUTOU “rtproto DV” kukAodopel oto Oiktuo. Ta maKETa aAutd
Xpnoldomolouvtal ylwa va oavtaAhdooovtal TAnpodopieg SpopoAoynong HETALL Twv  KOUPWV.
MNapdAAnAa, otn ypapuun 169 (0.1 sec) o k6uPog n0 apxilel va otéAvel “cbr” mokéta SeSopévwy otov
KOUPo n3 akolouBwvtog tn cuvtopotepn Stadpoun, HEOW Twv KOUPBwV nl kat n2. H amootoAn “cbr”
TAKETWY oUMPalvel PéExpL Kal Tt ypauur) 1784, 6mou napatnpeltal kal n tedevtaio (UEXpL keivo To
onueio) emtuxng ANPn makEtou and tov Koo n3:

Mpopun 1784: r0.998 2 3 cbr 500 ------- 00.03.0172 236

Itn ypoauph 1785 unaivoups oto 1° SsutepoAento, ondte n (ev€n petald twv KOUBwv nl kot n2
Stakomretal. (Zuykekplpéva, koBetal to link tou kOpBou N2 pog Ttov KOUPBo nl). It ypapuun autr, oAAd
KOLL OTNV EMOUEVN TNG BAEMOUUE TO HAVULAL:

lpopupun 1785: v 1link-down 2 1

lpoupun 1786: v 1link-down 2 1

Ytc ypoupéc 1787, 1788 kat 1789 BALmoupe ta unvUupato anopptdng maketwy anod tov Koppo nl mpog

ToV KOUPOo N2:

Mpappn 1787: d 112 cbr500 ------- 00.03.0175 239
Mpappn 1788: d 112 cbr500 ------- 00.03.0176 240
fpoppn 1789: d 11 2 cbr500 ------- 00.03.0177 241

21 ypopupég 1790 ko 1791 BAEnou e OTL KOBeTal To link Tou kOpBou nl pog tov KOUPo n2:

lpapun 1790: v 1 link-down 12
lpoppun 1791: v 1link-down 12

Ao tn ypapun 1792 £wg Kat Tn ypapun 4173 cuveyiletal Kavovika n petadoon “rtproto DV” makétwv

petafd twv KOPPBwv Tou Siktvou. Emiong mapolo mou n {evén petafl Twv KOUPwv nl Kat n2 €xel
Slokormel, n 6pouoloynon evnuepwvetal (HEow Twv “rtproto DV” makétwv), avampooapudletal Kot



OVAKOAUTITEL QUTOUATO KoL XpNOLUOTIOLEL EVOAAQKTLKY SLASPOLN YL TA TTAKETA, LECW TWV KOUPwWV “n6”,
“n5” kat “nd”. Etol, ouvexlleTal KAVOVIKA N LETAS00N MAKETWY oo Tov KOUPo “nl” otov kOpPo “n3”.

Mo mapadsypa, otn ypouun 1932 BAémoups pia emituxy Het@doon makETou amo tov KopPBo “nd” otov
KOuBo “n3”:

Mpapypn 1932: r 1.065667 4 3 cbr 500 ------- 00.03.0183 253

3tn ypouun 4174 pnaivoups oto 2° SsutepOAemto.

2T ypaupég 4176, 4177, 4178 kat 4179 snavépyetal n oUvoeon PETALL Twv KOUPBwWVY nl Kat n2:

lpopupun 4176: v2link-up 21
Mpoupun 4177: v2link-up 21
poppn 4178: v 2link-up 12
poppn 4179: v 2link-up 12

ATo tn ypoupn 4180 kot LeTd ouveyiletal n petadoon “rtproto DV maKETwY PETALY TWV KOUPBWVY TOU
Siktuou. Emiong, epooov emavnABe n ouvdeon petafd Twv KOPBwv “nl” kat “n2”, n dpopoAdynon
EVNUEPWVETAL Eavd Kol £TOL, OAEC OL PETASOOELG MAKETWY Ao Tov KOUPBo “n0” mpog tov Koppo “n3”
yivovtal Eava péow twv KOPPBwv nl kat n2 (=cuvtouotepn Stadpoun). H petddoon ouveyiletal péxpt
téAoug, SnA. péxpt tn ypopuun 8891.
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Ewova 2 - AvabdpopoAoynon twv naketwv tne {evénc n0-n3



2TN OUVEXELQ, EKTEAOULIE TNV TTAPAKATW EVTOAN, BEAOVTAG APXLIKA VA KPOTHOOUE LOVO TIG YPAUUES TOU

o, n
r

apxelou out.tr mou avadépovtal os emtuxnuévn AnPn makétou (SnA. meptéxouv tn A&En “r’). Emelta,
oI AUTEG  TIC YPOMMEG KpaTApe MOVO TIGC YPOMUMEG OMou N srutuxnuévn ARdn  makétou
nipaypatonolnOnke site petafl twv KOPPwWV N2 Kat n3, gite petofl twv KOUPwWvY n4d kot n3. Kol TéAog,
QI QUTEC TIG YPAUUEG {NTAUE VA HOG TUTIWOEL TO TARBOC TwV YpapUwy TIou TEPLEXouV tn A&En “cbr”
(6nAadn, B€houpe va Soupe moca cbr makéta éptacav otov kKOUPBo n3. AuTo eival amapaitnto yiati,
OMwW¢ avadEpape Kol mapanmavw, MTAEov KUKAopopouv OxL Hovo “cbr” makéta oto S(kTuo poag, aAAd Kol
TakETa “rtproto DV”).

grep -w 'r' out.tr | grep '[2 4] 3' | grep -wc 'cbr’

To amotéAeopa TIOU MALPVOULE LE TNV EKTEAECN TNG MAPATIAVW EVTOANG €ival n Tiun 933, mpdyua mou
onpaivel mwg o kKOPPog n3 £AaPe emtuxwg 993 makeTa, HEow SUVAULKNG SpopoAdynong.

Mapatnpolpe mw¢ n Sduvaptky SpopoAdynon emAleL To TPOPANUA TTou SnULOUPYELTAL OTN OTATLKA
Spopoldynon, otav umapxel dtokomn tng (evENG PETALL Twv KOUPBwWV Nl Kot n2, OMOU TO TTAKETA TIPOG
Tov kouBo n3 yavovtal. Etot, o kopPBog n3 €Aafe 241 mapamAvw TOKETO OE OXECN LLE TIPLV.
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