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IHepiinyn

Ta ovotiuaza Peer-to-Peer (P2P) eivai ovotijuota diktowv, ota omoia o1 koupfor
OVUUETEYODY 1G0T OTO OIKTDO, Y10, Vo, EmMTEVYOEl 1 emikolvvia UeTolh TOVS 010
OIKTVO.

Ta ovotHUOTO ODTE TPOTPEPOVY GTOVS YPHOTES TOVG TH OVVATOTHTO, VO. LOIPATTODV
apyelo

K1 0E00UEVQ, KAl OTIS TEPLIOTOTEPES TEPITTMTELS 01 YPHOTES LUOIPALOVTOL OPYEL
TolvuETmv.

2710 A’ uépog s mapovoag epyacios Qo mEPIYpaYovUE OOUNUEVO. K0T 0LOOUNTA.
oVaTHUATA, B0 OTOVUE KATOL0, TOPOOELYUOTO TETOLWY TVOTHUATWVY Kol Oa
OVOADOOVUE TO. YOPOKTHPLOTIKG, KOL TOV TPOTO AEITOVPYIAS TOVS, KOOGS Kal TIG
ONUOVTIKOTEPES OLAPOPES UETALD TOVG.

2710 B’ uépog s epyaociog Qo mopovoiooovue uio epopuoyn mpoomuoimT
OL0OIKTOAKOD

TUOTHUOTOS OUOTIUWY KOUP OV WUE YPHON KEVIPIKOTOINUEVOD KATAAOYOV,H OTTOL0. EIVOL
ypouuEvn o€ yAwooo, Java.

Abstract

Peer to peer (P2P) are systems of networks, in which the nodes participate
equivalently,

in order to communicate with each other in the network. These systems offer

their users the possibility to share files and data, and in most cases the users are
sharing

multimedia files.

In the first part of this study, we will describe structured and unstructured systems,
give some examples of such systems and analyze their characteristics and how they
work, and the major differences between them.

In the second part of this study, we will present an implementation of a peer-to-peer
Internet file sharing system with a centralized directory service which is written in
the programming language Java.



Evyaprotieg

Me v gukaipia TG OAOKANP®ONG TG SUTAMUATIKNG LoV gpyaciog, Oa nBela va
EVYOPIOTHOM TOV EMPAETOVTA KaONYNTH K. Avidvio Apyvpiov Yoo TNV TOAVTIUN

ko001 ynon Tov kab' OAn ) dudpkeld ™. Emiong, £va peydlo uyaplot®d 6Ty otkoyEvela
K0l TOLG PIAOVG LoV, o1 oTtoiotl fondncav e TOV TPOTO TOVE OAOV ALTOV TOV KOPO TNG
eKTOVNONG TNG SIMAMUATIKNG EPYACIAG, OAANL KOl TMV GTOLOMV OV YEVIKOTEPA.
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A’ MEPOX
OEQPHTIKO YITOBA®PO

1.EIZATQI'H

Onwg eivar yvootd, 610 O010diKTLO apyIKA YPNOUOTOMONKE TO OPYLITEKTOVIKO
poviédo tov e&ummperovpevov — efommpétn (client - server). Xe avto, ta
dedopéva amodnkevoviatl 6tovg eEumnpétec. [ v edpeomn Kamoag TAnpoeopioc o
xpNotg (eumnpetodpevog) evromilel Tov eEumnpétn mov Katéyxel v embount
TANpoeopia Kot KAvel po aitnom yo va v anoktoel. Kotdémv, o e&umnpétng
avtamokpivetal mapéyovrag, cuvnbwg, v da v TAnpoopia. Tig mepiocOTEPES
QOpES VIapPYEL MKPOG aplBUog €ELTNPETOV TOL TOPEXOVYV  VANPECIEG GTOVG
vndérowmovg ypnotes. Ot eEummpéteg avtol sivar cuvnBmg drebécipot Yoo peydaio
YPOVIKO dAcTNUO, EVED 01 EELTNPETOVUEVOL TOPAUEVOVY GUVIEIEUEVOL Y10l AYO.

210 P2P cvetipota n mopandve apyrtektovikn gykotoiginetol. Ot ypnoteg 0povv
Kol ¢ €ELINPETOVUEVOL Kot G £EVTNPETES, ONAAOT] amodnkebovy, avaktohv Kot
GUVEIGPEPOLV GTNV EVPECT TANPOPOPLOV 7OV avalnTovvial 6€ €va OLVOUIKO
ocvomua. Emiong, m amobrkevon «ar dwayeipion twv dedopévov yivetor e
dapopeTikd Tpomo. Kabe popd mov évag véog KOUPog 16€pyETOL GTO GVGTNLA, TO
apyeio mov embopel vo dapolpactel eivor apécme dabBEoio 6TOVE VITOAOUTOVG
ypnotec. H mAnpogopio tov cuotiuatog, Aotmov, amoteAeitot

amd TG EMPUEPOVS TANPOPOPieg Tov Ppickovtal arobnievpéveg o Kabe kOuPo.

o O

o0 o0
O

o

o

Tyfqpa 1: P2P diktvo

To poviého ovtd, OpmC, yevvd OVO ONUOVTIKE CNTAUOTO: TOL0C UNYOVIGUOG
avalnmong Bo epapUocTEl TPOKEWEVOL VoL €IVl SUVATH 1) OTOTEAEGLLOTIKT EDPECT
TOV eMBLUNTOV TANPOEOPLOV Kol TAG Bal Yivel TEMKEA 1 LETAPOPA TV SEOOUEVMV.
Yt P2P ovomuota  mpoteivovtor 000  AVCELS: KEVIPIKOTOMUEVY KoL
OTOKEVTPIKOTOMUEVN avaliTnon.



Ta kevrpikomompéva cvotmuato (Napster), amodewviovior 1daitepo gvAA®TO
KaOmg vapyel povadlkd omnueio amotvyiag, KATApPELON TOV omoiov umopel va
00MNYNOEL GE KATAPPELGT OAOKANPOL TOL cvotuatoc. Emiong n amddoon tovg
etvar pikpn 6tav to mANBo¢ twv kOUPwvV awENBel TOAD.

To pelovekTuato avtd EpYovIot Vo KOADYOLV GTOKEVTPIKOTOLNUEVE GUGTNLATO,
omw¢ eivor to diktva Gnutella, Freenet (adounta, 6mov 1 odvdeon tov KOUPOV
akoAovBel yohapovg kovovec), ta. Chord, CAN(dounuéva, oO6mov otr xoéufot
oLuVOEOVTOL HE OVOTNPO TPOTO Kot Onpovpyeitor éva 1dg0td diktvo Yoo TV
TPOYUATOTOINGN NG dpopordynong) kot dAla. dvoikd, ce Kabe €va and ovtd
YPNOUOTOOVVTOL  OLOPOPETIKEG  TEYVIKEG omobnkevong kol Olayeipong Tov
dedopévav.

Avto Tov pag evolnpépel ota P2P cuotipata givat va yivovtatr 660 to duvatdv mo
amodoTIKG 01 Agttovpyieg avalntnong, €oaymyng kot dwypaensg evog koppov M
dedopévov. Ocov apopd v avalnon dedouévev, Hog evolaeépel va Ppodue
TPOTOVS, o1 omoiol Ba pag 6lvouv AmoTéEAECUO GE UIKPO XPOVO KOl LE AVTOAAQYN,
660 10 duvatov, Mydtepwv unvopdtov. o mv ewcaymyn Ko dtypoen KOpPov,
Hog evOlQEPEL va. Bpodie TPOTOVG MGTE 1 ElI0AY®YN 1N dypaen evog Kopupov va
emmpedlel 660 to dvvatodv Aryotepovg kopPovg oto diktvo. Emiong, oe pepikég
TEPMTMGELS OGS EVOLLPEPEL KL 1] OVTLYPOPT SEOUEVOV G TOAAOVG KOUPOLS £TL
®oTE Vo, YivovTol o Tpocttd.

Avaioya pe tov TpoOmO pe tov omoio cuvvofovtor ot KOpPor petald Ttovg T
ocvotnuata P2P ywpiCovtor ce dounuéva kot pn Sounuévo GLGTNHOTO. XTO
dounuéva ot kOOt GLVOEOVTOL LE KATOLO0 GLYKEKPIUEVO TPOTO £TCL MGTE VO,
ONUOVPYNGOVY [t OUT. XTO Un SounUéEVO cLOTAHUOTO Ol KOUPol cuvdéovtal
toyoio petadd tovg. Emiong, oe Eexmplotn Katnyopia EVIAGGOVTOL TO GLGTLOTO TO
0moi0 KT YOPlomolovV Toug KOUPovG pe BAoT To TEPLEYOUEVO TOVG. TNV EXOUEVN
napdypoaeo Bo avapepbovue yevika yio to. Peer cuotiuato kabme Kot yio KOmoto
YOPAKTNPIOTIKA TOV OUOTILOV KOUPmV.



2. I'evika ywo Tta Peer-to-Peer Xvomipota

‘Eva Peer-to-Peer (P2P) 4iktvo vtoAoylotdv eKUETAALEDETAL TN SLOPOPETIKT
GLUVOETIKOTNTO HETAED EKEIVOV TOV KOUPWOV TOL GLUUUETEXOVV GE £val OTKTVLO KOl TOL
CLGOMPELTIKOD EVPOVG {MVNG TV CLUUETEXDVTI®V SIKTH®V AP TOLG GVUPATIKOVS
OLUYKEVIPOUEVOLG TOPOVG OMOL  £VOG OYETIKO  YOUNAOS 0plOUdg  KeEVTIPIKAOV
voAoyloTOV (Servers) mopéyel v ol TOV TUPNVOV GE [0 VANPESIO N Ui
gpappoy.

Ta Peer-to-Peer (Zy. 2.1) diktva ¥pnoYLOTOI00VTOL YOPOKTNPIGTIKA Yid T

oLVOEDT TV KOUP®V HECH TOV KATA v LEYAAO HEPOG EWOIKAOV GLVOEcE®VY. TETow
diktua givan ypnotpa yio toAhovg Adyovs. Mopdlovv ta apyeio Tov TEPLEYOVLV TOVGS
Nyovs, ta Pivieo, to dedopéva 1 OTIONTOTE ivol GE YNELOKN LOPPT KATL TOL £ivart
TOAD KO0, Kabmg Kot dedOUEVO GE TPAYUATIKO YPOVO, OTMC 1 TNAEPOVIKY pon,
YPNCLOTOLOVTOS Kot avtd v P2P teyvoloyia.

A Peer to Peer Network (Batter Maodel)

Peer

Peer Peer
PC PC

4
A
Peer X
PC f : Your
«<
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Peer ¥ Peer
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Peer
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Zypa 2.1: TTopdaderypa diktbov Peer to Peer

‘Eva amAd Peer-to-Peer diktvo dev éxel v évvola tov melatov (clients) 1 tov
KEVIPIKOV VIOAOYIGT®V (SErvers), oAld eival ico pévo pe tovg Opolovs KOUPovg
Tov Agttovpyobv tavtdypova Omw¢ tovg "clients" koar "servers" otovg GAAovg
KOUPovg 610 4iKTLO. AVTO TO HOVTEAD SIKTO®V SAPEPEL OO TO HOVTEAO TEAATT)-
eEumpemt) (Xy. 2.2) 6mov M emkowvwvia givar cvvnbog "og" kot "amd" Evav
KEVIPIKO VITOAOYIOTN.



‘Eva yopaxtnpioto mapadstypa yio po pun Peer-to-Peer petagpopd apyeiov

eivan évag Kevtpikoc voroyiotc (server) FTP 6nov ta mpoypdupota meratdy Kot
KEVIPIKOV VTOAOYIOTAOV €lvol apkeTd evudldkpita, Kol ot weldteg apyilovv T0
download kot upload kot ot Kevtpikoi VTOAOYIGTEG OVTIOPOVV KOl IKOVOTOLOVV
OLTA TOL QLT LLALTAL.

@

> .\ ( Client

Xympa 2.2: Iopaderypo povtérov Client-server

To npdto Peer-to-Peer diktvo og dradedopévn ypnon ntav to cvotnua USENET,
0T0 0moi0 Ol KOUPOl EMKOWV®VOVCHY 0 VO HE TOV GAAO Yo va S0 0MGOVY To
apBpa ewdnoewv USENET mépa and 1o diktvo USENET. Idwitepa tic mpidTeg
nuépeg tov USENET, ypnowonomOnke to UUCP yo va emektafel axdun kot mépa
and 10 Awdikrvo. Evrovtoiwg, 1o USENET ypnowomomnke eniong kot oe pa
Hopen meEAdTN-eEumnpeTNTN OTOV O1 LEUOVOUEVOL XPNOTEC Elyav TpOcPaot 6e Evav
TOMKO KEVIPIKO LIOAOYLIGTH €00V Yo va dtadlovv ta apbpa. H idwa extipnon
1GYVEL Y10 TO NAEKTPOVIKO Tayvopopeio SMTP vrd v évvola 6t 6TéAvovTag eva e-
mail givon éva Peer-to-Peer dikrvo.

Mepikd oiktva kot kavaia onwg Napster, OpenNAP kot IRC ypnoiporotovv

N dopn| TEAGTN-EELINPETNTY YO LEPIKOVS GTOYOVG (T.X. YAYXVOVTOS) KO Lot OOUN|
Peerto-Peer yio dAiovg (okomovg). Aiktva 6nwg to Gnutella | kdmowo ehevbepo
diktvo ypnoipomoovy ™ douny Peer-to-Peer yio 6Aovg TOUG GKOTOVS TOLE, KO
LEPIKEG POPEC avopEpovTol ¢ aAndvd Peer-to-Peer diktva, av kot to Gnutella
SEVKOADVETAL TOAD 0Td TOVG KEVTIPIKOVS VITOAOYIGTEG Kortaddyov (directory servers)
OV EVNUEPDOVOLV TOVG KOUPOVE Yo TG S1EV0HVGEIS SIKTH®V TV AAA®V KOUP®V.

H apyrtextovikn Peer-to-Peer evoopatover pio and 11 Pactkég teyvikég £VVOIEG TOL
Awdktoov (Internet). [Td mpdoata, n Evvola €xel emTHYEL TNV OVOYVOPICT GTO
eupy KOwd oTo TAGIGLOL TNG OMOVGING KEVIPIKOV GCLUVIAGGOVTOC SErvers oTig
OPYLTEKTOVIKEG TTOL YPNGULOTO0VVTAL Yo, TV avTaAdoyr apyeiov. Télog n évvola
Peer-to-Peer e£elicoetar OA0 Kol TEPIGGOTEPO GTA KATOVEUNEVA dikTLO, O)YL LOVO
atd VTOAOYIGTY] GE VITOAOYIGTY], AL Ko amtd dvBpwmo o dvBpwmo.
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3. Xapaktnprotikd Opotipmwv Koppov

Oa dovpe KATOLEG 1OLOTNTES, Ol OTOIEG EIVOL AVTITPOCOTEVTIKES KOl dIvouV ol

T TANPN €KOVO Y10, TO. GLGTHUOTO OVTE KOl TO TG AEITOVPYOVV. Agv LIAPYEL
KEVIPIKOG cuvtoviopdc: Kdabe kopupog Aettovpyel oe oyéon e TV EMKOVOVIOL TOL
OVOTTTOGGEL LLE TOVG YEITOVES TOV, KaODG HOVO avTovg Yvopiletl. Agv vrdpyel TpOTOg
Vo PANGEL KATOW0G Apecsa e OA0 10 OlkTvo Kot dgv yvopilel T yiveton og po
TEPLOYN TOL dKTOOL pakpld tov. Kabe ypnotng Aertovpyei wg meddng (client) odra
Kot ¢ eEvumnpetnc (Server).

Ka0e xopPog eivar avtovopog: Kabe koppoc Aettovpyet aveEdptnra and toug
vtolomovs. Mmopel va pmel 6to dikTvo Kot va amoympnoel and to diktvo Omoto
otiyun OeAnoel, yopic vo mpémer vo mepuével Kamowov GAlov koOpPo  (m.y.
oAOKANpwoN petapopds apyeiov). Kdébe woppog OBewpeiton ava&iomorog: Kdébe
KOUPog pmopet var pmel Kot v, aproel To SIKTVO OTOIONTOTE GTIYUY], KOl OUTO TOV
Kabiotd ava&ometo. Epdcov Aot ot kopPot £xovv v 10100 cupmeEPLPopd, VTN M
00Tt €Ivol APKETE CNUAVTIKY Y10 TOV TPOTO [e TOV 0moio oyeddletal £va T€T010
oVUOTNUA. YTAPYOUV TPELS YEVIKES OPYLTEKTOVIKEG, Ol OTOlEG YpNoILoTOOnKaY and
KOO0, GLGTNLLOTAL.

» Kevipikomompévn apyltektovikn: Avtr v opyltektovikn elye to Napster.
Otr ypnoteg TOL GLVOEOVIOLGOV G &V KEVIPIKO VTOAOYIOTY, Kol OAES Ol
avalnmoelc apyeiov ywotav omd exei. O vroloylot|g avtdg yvaopile dGovg fTav
ouvoEdENEVOL, KOOGS Kot Ta apyeia Tov popaldvtovusay OAOL Ol PT|OTEC.

» Katoveunuévn apy1tektovikn: Avtiyv Ty opyLteKTovikn viofémoe 1o
ovomuo Gnutella kot to Freenet (kot 6yt pévo avtoi). Edd dev vdpyet kavévog
KEVIPIKOG GLVTOVICUOG TV ypnotav. OAn 1 kivnon oto diktvo ywvotov pe v
EMKOVOVIN LETOED TV KOUP®V.

*lepapyun apyrtextovikn: H tpitn apyitektovikn givor £vog cuvovacuog Tomv
00 mapamdve. Yrdpyovv kamolol KOUPol mov eival mepocdTEPO GNUOVTIKOL amd
Tou¢ vVdAomovg (vepkoupor). To Kazaa ypnoyomotel vrepkduPovg 6to diKTLO
TOL.
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4. Kevrpwkomompuévo P2P Xvomipota

O 6po¢ TV KEVIPIKOTOMUEVOV GUCTNUATOV 0POPE GTNV TPAOTT ATd TIG OVO
Katnyopieg tov P2P dwktdwv. Avtod tov €idovg Tt diktva Olatnpodv Evav
KATAAOYO-EUPETAPLO GE 0L KEVIPIKT] TOTOOEGIO 0 0TO10¢ KPATA TANPOPOPIES Yia,
olo Ta dgdopéva mov Ppiokovrtar amobnkevuéva otovg KOpPovs. O Katdroyog-
gupetnplo dnuovpyeitar pe 600 TPOMOLS: €ite pe T cvvepyasio TV KOUP®V Tov
TOV TTOPEYOLV TOKTIKG U0l AMOTO LE TO OEOOUEVO TTOL TPOGPEPOVY GTO OIKTLO, ElTE
pe avalnmon oto diktvo Omwg cvuPaivel pe po punyovn ovoalnmong oto Internet.
210 Zynua 4.1 eaiveton 0 Tp®OTOS OTd TOVG

TOPATAVE dVO TPOTOVC,.

"Eto1 6tav 0 kopPog A mov Tpocpépel 1o dedopEVO “Xyz.mp3” E1GAYETOL GTO

SIKTVO EVNUEPDVEL TOV KATAAOYO-EVPETNPLO UE TO OedOUEVA TTOV TTPOCPEPEL. 'Evog
YPNOTNG-KOUPOGg mov Bélel va Ppel €val GLYKEKPYUEVO 0£00UEVO GTO OIKTLO, Yo
napddetypo oto Zynua 4.1 o koépPoc B mov embBopel to “xyz.mp3”, xdaver o
EPMINOT GTO KEVIPIKO EVPETNPO KL OVTO peTd omd pio tomikn avalntnon oTig
EYYPOPES TOV EMOTPEPEL O amdvinon otov kKopuBo B v akpipn tomobecia tov
dedOUEVOL HEGH GTO OTKTVO.

Téhog, 0 ypriots-képpog B {nté angvbeiog amd tov kOpPo A mov dabétet to
dedopévo va tov 10 oteiretl. 'Etol mapdio mov to Napster, éva amd t0 GLOTHHOTO
LTINS NG Katnyopiag, amotedel €va HOVIEAO OUOTIL®OV KOUP®V Yo TN HETOPOPA
TV dedopéveov ot1o diktvo, M ddikacio. EVIOMIGHOL KAmOowoL dedopévov eivan
KEVTPIKOTOUUEV.

e R .

g E=

A

g =

Tyqna 4.1: Awdwkacio avalitmong

xyz.mp3
g b ___g:qrz.mp:-l ?
B

11



To Napster Bondnoe moAd dote ta P2P diktva va yivouv gupémg yvooTtd Kot va
OmOTELECOVV o amd TIG To YPNyopo €EEAICGOUEVEG EQAPUOYEG TOV OLOOIKTVOV,
VOLUKG TTPOPANHOTe OUMG TOV 1 ottio. vo eyKaTaAelpfody OAa Ta diKTLO OVTNG TG
Kot yopioc.

210 TAEOVEKTNHOTE TOVG GUUTEPIAAUPAVOVTAL ] ATOOOTIKOTNTO TOV HIKTVOV

kaBmng poévo éva unvopo eivor amapoitnto yio vo amoavindei n epdtnon evog
KOUPBov, N wovotnta va Bpefodv edkoda “omavia’ dedopéva Kot 1) VTOSTNPIEN TOV
“partialmatch” epomoewnv (n\adn epooelg Tov mepEyovy opHoypapikd Aabn 1
neptiapfPdvoov  éva vmoovvoro amd  AéEelg kAewdid). Ilopodra ovtd  Eva
KEVIPIKOTOMUEVO GVGTNHO Eival TOAD €0KOAO Vo KaTappedseL av dgytel enifeon o
KeEVIPIKOG kOUPog kol emiong apketd dSVOKOAO vo dtatnpeiton TavTo EVNUEPOUEVO
TO KEVIPIKO EVPETNPIO.

5. Mn Kevrpwomompéva P2P Xvotpota

Amotelotv 11 devTepn amd T dvo Katnyopieg Twv P2P cvomudtov n omola ot
CLVEXELN OLUOTLATOL GTIC VITOKOTYOPIES TV SOUNUEVOV KO [UT] SOUNUEVOV SIKTOMV.
Avtd mov Odlapopomolel ta un kevipikomomuéve P2P diktva amd avtd g
TponyovUEVNS €vOTNTag €ivor 0Tt dg O100éTouV KAMOOV KEVIPIKO KATAAOYO-
gupeTI|Pr0.

5.1 Adounta Xvotiuota

Ta dounuéva GLGTAUATO TOL EEETAGALE O TAV®, £YOVV TO TAEOVEKTNUA OTL Ol
KOUPOL TOVC EVAOVOVTOL LUE CLYKEKPIUEVO TPOTO OMOTE dnpovpyeitot Evag ypagog. O
TPOTOG e TOV 0moio cuvdéovtan £xel emAeyDel €161, dote N avalnnon, N El6ayOYN
Kol 1 omoydpnon evog kouPov, va yivovtor amodotikotepa. 2oT1060, £ldope OTL
KOTA TNV €160yOYN N TNV arotuyio evoc kopPov, ypetdletor va evnuepmbel vag
OPKETE HEYAAOG aplOUOg amd KOUPOVS TPOKEEVOL TO GUGTNHO VO AEITOVPYNGEL
owotd. To TpdPAinua avtd, AOvouv ta AdOUNTO GUGTHLATO, GTO OTOIN 1) EICAYWYN
Kol amoywpnon m omotvyio yiveton oe éva Prua, yopig va emnpedlovtal ot
vroromot kKOpPot. 1o Ly. 5.2 gaiveror Eva mapaderypo adOUNTOL GLGTHUATOC.
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Zympa 5.2: Topdderypa addpunTov cvetipotos. Ot mpdcivol kKukiot cupBolilovv toug kOpBovg

[Tapatpodpue 61t o1 kKOpPot eivar cuvdedepEvol Tuyaia, Y®PIc Vo VTAKOVY GE

KAmo GLYKEKPLLEVN doun|. XTo adoUNTe GLGTHTA Ol KOpPol cuvdéovtal Tuyoia
petald toug ympic va givar amapaitmro va dwatnpndetl kamow dour. ‘Etot, Aowdv,
OEV UTTOPOVUE VO EKUETOAALEVTOVE TIC 1O1OTNTEG TNG OOUNS 1] TOV

TpOTo ovvdeoNg TV KOUPwv. AvtiBeta, n mpoomdbeia yio amodoTikn ovalntnon
ompiletar otV gdpeon KatdAinAwv aiyopifuwv. 'Etol ota adounto cuotipato
EMKEVIPOVOLOOTE GTOVG UNYOVIGHOVUS avalntnone. Mepikodg and avtodg Tovg
pnyavicpovg e€etdlovpe o KAT.

5.1.1 Hoapadetypota Xvotnudtev

Napster

H 1otopia tov opdtipnmv (P2P) diktvmv apyilel cuyva pe pa avopopd oto Napster.
Eivar 10 Onuo@iréoctepo moapdderypo yuo T SLVOTOTNTO  TPOYUOTOTOINONG
EMKOWVOVIOG LLE YPNOT VITOAOYIGTMV KOl EVOC TPOG VAV Kol EVOC TPOS TOALOVG.

To Napster eivor o P2P epappoyn Stopolpacpod apyeimv Tov EMITPETEL GTOVG
YPNOTES Vo YAEovv Kat va popactovv MP3 apyeia povsikng pécwm tov AtadiktHov.
Anpovpynnke and évav éenpo ovoupotoc Shawn Fanning (Tyson, 2000, Shirky,
2001). Oyt povo avémtuée v epoapuoyn  oAAG  kowvotounce  oyedialovtog
TPOTOKOAAO TOV EMETPENE  GTOVLG  PEEr VITOAOYIGTEC VO EMKOIVMVI|COLV O £VOIG
pe tov dAlov queca. Avtd mpoeToipace To £60POG Y10 ATOSOTIKOTEPN Kot GOVOETO
P2P npmtoKoiia omd GAAOVS OpYOVIGHOVS Kot OUAOES.

H mpodm éxdoomn wvkiopopnoe tov lavovdpio tov 1999 xar 10 2000 710
ypnowonowvcay 80 exatoppvplo yprotes. Xto péoa tov 2001 Pynke ektdg
Aertovpyiog AOY® SIKACTIKOV Oy®YDV om0 O10KOYpaeIkés etonpieg, eved 1o 2003
enavidpvONKe MG VIMpeTio pe TANPOUY.
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H apyrtextovik tov Napster, mov mapovcidletar oto oynua, givol Paciopévn 6to
Kevipikomomuévo mpdtumo tov P2P Sapotpacpod apyeiov. ‘Exet doun meldtn-
eEumnpemnT OOV VIAPYEL Eva KEVIPIKO cVOTNUO EELANPETNTAOV TOL KOTELOVVEL
v KukAoeopio. HETAED TOV  UEUOVOUEVOV  EYYEYPOUUEVOV ypnotav. Ot
eEumnpeTTEG SLOTNPOVY KATAAGYOLG TOV KOOV apyeimv, mov amobnkevovtal oto
avtiotoyyo PC tov eyyeypappévov ypnotdv Tov O1ktoov. Avtol ot KatdAoyot
evnuep®vovIot KABe opd mov GLVOEETAL 1] AMTOGLVOEETAL £VOC YPNOTNG OTO OIKTLO
tov eEummpenti) Tov Napster.

Ot meldteg oLVOLOVTOL OVTOUOTO GE EVOV  ECMTEPIKO  «UETAEELTNPETNTNCH
(metaserver), mov Aettovpyeli ©C KOwOC Kpltng  ovvdeonc.  Avtdg o
petoeEumnpetntig opilel Tuyoaio Evav dabéoipo, eAaEPLd POPTMOUEVO EEVTINPETNTY
and T ovotades. Ot kevipwol elummpettég  epeaviCovror  va - givor
KOTNYOPLOTOMUEVOL GE TEVINOES OE 0L YE@YPOQPIKEG TEPLOYN KOl 1KAVOL v
yewprotovv uéypt 15.000 ypnotec o kabévac. O meAdtng Katoywpeital ETETO GTOV
OPWOUEVO  €ELTINPETNT, TOPEXOVTAG TNV  TOVTOTNTO KOl TANPOQOPie TV
dwpotpaldpevov apyelov v v tomkn Pacn dedopévav tov eEumnpetnty. Zn
CLVEXELN, O TEAATNG AQUPAVEL TANPOPOPIES Y10 TOVS GLVOEIEUEVOLG YPNOTES KOl TO
dwbéopa apyeio amd Tov e&uanpeTT. AV KOL OPYAVAOVETHL TUTIKA YOP® OO pia
oyediaom katardyov ypnotov,  epappoyn Napster eivar Todd otoryeio-kevpikn. O
apYIKOS KOTAAOYOS TMV YPNOTMOV OV GLVOEETOL GE £vav 101aiTEPO €SLINPETNTY
ypnoonoteitar  pHovo  EUUECO, Yoo vo  ONUovpynoel Tig Aloteg  apyeiov
TEPLEYOUEVOL avaPePOLEVE MG dtopotpalopeva omd Tov kdbe koppo (Barkai, 2001).

O ypnoteg eivar oxedOV TAVTO OVAOVLLOL 0 £VOG LE TOV AALO: O KOTAAOYOG YPNOTAOV
noté dev (nteiton qupeca. To poévo mov yiveron eivor vo avalntmBei yw 10
mePLEYOUEVO Kal va kabopioetl yia Evav kOupo amd mov Ba Adpel avtd mov {nnoe.
Kabe @opd mov évag ypnomcg &vog P2P cvotiuatog Kevipikng oviotntog
dwpopacpuod  apyeiov  vmoPfdiier éva oitmuo M o avalnnon evog
OLYKEKPIUEVOL apyeiov, 0 KeEVIPIKOG eEummpetntng Oonovpyet €vav KatdaAoyo
apyeiov Tapralovrog to aitmua avalntnong, He eraAnfevon Tov aITHUITOC, LE TN
Baomn oedopévav Tov eELINPETNTY TOV OPYEIV TOL OVIKOLV GTOLG YPNOTEG TOL
elval ovvoedepévol avtv v otiyun oto diktvo. O kevipikdg eSumnpetntig
EMOEIKVOEL EMEITAL €KEIVO TOV KOTAAOYO ©TO YpNotn mov 1o (nrdel. Avtdg o
YPNoG umopel €merta va emhé€el 1o embountod apyeio amd v Mot Kot vo
avoitel pa dueon ovvdeon HTTP pe 10 HEUOVOUEVO VTOAOYIGTH] TOV KOTEYEL
ovtnv TN otTwyun ekeivo 10 apyeio. H Aqyn tov mpaypatikod apyeiov
TPOYLOTOTOLEITOL AUESA, OO TOV £vaV XPNOTN GTOV AAAO, YWpig TNV eméuPacr tov
kevipikov e&ummpett. To mpaypatikdé MP3 apyeio dev amobnkevetol moté GTOV
KEVIPIKO VTTOAOYIGTN 1] GE OTOLOONTOTE EVOIAUESO GNUEIO TOV OIKTVOV.
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Napster Tndex.
Server

Aesigned
Index Server

Napster
Connection Ho:

Napster
Clienr

./‘
- Direct File
Transier
Ameikovion apyitektovikric Napster

To tpowtoxkoiro Napster

E&attiag Tov yeyovotog 611 to Napster dev givar g avoiktoh KOO QOPLOYT,
nrtav poévo dvvotd vo  onuovpyndel  pio  mwopoOHol  EQOPUOYT Yoo Va
armokaAvpbel 10 TpwTOKOAAO Napster, pécm g aviicTpoeng £PAPULOGUEVNS
unyovikng  (Turcan, 2002). Me dAlo Aoywn, kavévog oev Oa eivor moté
oAoKANpTIKE PEPaiog Yy To mOlEG €ivol Ol TPOSYPAPES TOL TPOTOKOAAOL
Napster, ektd¢ amd Tov 1610 T0 dnovpyd ToL.

To mpoypappo OpenNap katéotnoe ovvatny TNV €KTEAEOT) €VOG KEVIPIKOD
eEumnpetnt Napster ce moAAég TAATQOPUES YWPIG YPNOUOTOINGT TNG OPYIKNG
epapuoyng Napster kot tov kevipikold evmnpetnt dewktov. Ta akdlovba eivor
podloypapés TpmTokOAAo Yia To Napster og oxéon ue tov Turcan (2002).

To Napster Aertovpyel pe €vov KeVTpKO €ELTNPETNTH TOL dATNPEL Eval EVPETNPLO
ooV tov MP3 apyeiov tov peers. o va mépet kdmolog éva apyeio, mpémel va
OTEIAEL IOl EPAOTNCT GE OWTOV TOV KEVIPIKO eEumnpetnty), 0 omoiog Oa oteidel Tiow
mv Bvpa (port) kot ™ devbvvon IP evog mehdrn, mov polpdletan o (nTovuevo
apyeio. Me v epappoyn Napster, eivar topa dvvatd va eykatactadel po aueon
obvdeon pe tov host (okodeomdt) kot va Anedel Eva apyeio.

To mpwtokoAro Napster ypnoyonotet eniong mdpa TOAALOVG SLUPOPETIKOVE TOTOVG
unvopdtov. Kabe kotdotaon tov hosts, mov evepyobv 0mmg ot meAdteg pe tov
eCumnpenty, cvoyetileton pe tov kevipkod eSummpetnt) Napster. To ntpmtoKoiro
Napster ntav kKAe16T0, £161 OGTE Kavelc va unv EEpet oiyovpa mTmg 1 avalTnon Kot
N petapopd tov apyeiov ywotav. ‘Etor 6tav to Napster sionydn apyucd, vanpée
poévo por epappoyn meratmdv, n omoio kAnOnke Napster.To Napster eotidlet

15



anokAelotikd oto. MP3-kwdikomompéva apyeion Lovotkng. Av Kot kovévag GALOG
TOMOG apyeiov dev vooTNPiYONKE, U0 VTOOUAdN KADVOV TEAATMOV Kol EPYUAEIWV
TPOEKLYE CUVTIOUO, KOTOUOKEVOOUEV] OO TOLG TEAATEG TOL KAEIGTOV-KMOOIKO
Napster.

H mpdbeon micw amd v avdntuén enpokelto va xel LEYOADTEPO EAEYYO XPNOTOV.
Mo mapdderypo, po vrokpvopevn popery MP3 and epyadeio onwg to Wrapster
EQOPUOCTNKE GTOVG KeVIpKoUg eSumnpetntég tov  Napster, kot umopovce vo
TUALEEL éva avbaipeto apyeio pe éva €idog mepTLMYUATOC TOV TO £Kave Vo Lotdel
pe éva MP3 apyeio. Oa gpeavifotay énetta oTic PAcELS OE00UEVMV TOV KEVTIPIKMDV
eEumnpetadv kot Ba NTav e€epevvnolo and aGAlovg mehdtec mov emBvpovoAY Vo
AdBouv Kt GAANG pHopPNG apyeln EKTOG OO LOVGTKA.

‘Eva. gumddlo oe avtv v mpoondbeid Mrav 0Tt T0 mEdIO  TEPLYPOUPTS
KOAMTEYVN-TITAOL eMETpEYE MYeg TANPOPOPIES Y10 TO UN-UOVGIKO apyeio. AvTto, 1
YOUNAT OVOAOYiOL M- LOVCIKOV KOl HOLGIKAOV OPYEIOV Kol 1 KOVOVIKN Tuyoio
KOTOVOUY] T®V  GLVOEOEUEVOV KOUPOV GUVOUOTNGOV GTO VO KOTOGTHGOLV TIG
nepropopéveg avalnmoelg tov Napster aniBavo 1o va Bpovv €016 mepleOUEVO.
Epyoleia 0nwg to Napigator, avomtoyniov yio vo exitpéyovv 6Tovg YPNoTES Vol
oLVOEDHOVV e TOVG GLYKEKPIUEVOLG KEVIPIKOVS €ELTNPETNTES, TOPOKAUTTOVTOS TN
dwutnoioa tov metaserver. Katd ovtév tov  1pdmO, OpoHEVOL  KEVTPIKOL
efuommpettég  €ywov  yvootoi g  Wrapster-hangouts yio to  un-povotkd
nepleyopevo. O xpNoTeg TOv Eyayvay oVTO TO £100G TEPLEXOUEVOL MTaV TOAVOTEPO
va. To Bpouv.

Ot avtoddayég un povoikav opyelov, mépa amd Napster, oev Mrov woté
TEPLGGOTEPO OO OPLUKES, TOVAAYIOTOV GLYKPIVOUEVEG HE EVOALUKTIKA, OLYVDOGTOL
neplEXOLEVOL cvothuate otmg to Gnutella. Mepikoi evailoktikol eEvmanpemtég
Napster, 6mwg t0 OpenNap mov dpyloe ®C «OGEOAN KATOEHYLO» Yo, TOVLG
ypnoteg tov Napster, étav 1o avtd dpyloe vo PIATPAPEL TO TEPLEXOUEVO, YO LA
oTLYyUn GPYLo0V VO KOADTITOLUV TO KEVO TOV EVMOVEL TOVS TPOTYOVUEVOLS TEAATEG
tov Napster, tovg KAOVOLG Kot TIG TOPUAAAYES, HE &va VEO €100G KEVIPIKOV
eEumnpemnNT OV EMEKTEVE TO apyKO TPpwTOKOAALo Napster oe GAovg Tovg TLTTOVG
apyeiov.

[Tapd v avampocappoyr tov Napster, n Oepeiidong amaitnon &vog copPatod
KevipikoV eSummpetnt) pe 1o Napster mapéuewve évag cofapdg meplopiouog yo
éva Olktvo Poaciopévo oe avThiv TNV TEYVOAOYiOL 1| GE OTOLOVONTOTE OMO TOLG
KAhovoug tov. T va Eemepaotel ovtOG 0 TEPOPIGUOG, YPpEWGoONKOY  GAAL
TPOTOKOAAN KO TPOTLTOL OPYITEKTOVIKNG, TAPAOEYLATOC YApLY, dIKTLO UIKPOTEPNG
e&aptnong amd e&ummpetnty, Tov TOTOL Gnutella.
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Gnutella

Apyéc Maptiov tov 2000, to Gnutella dnuovpynbnke and tovg Justin Frankel
kot Tom Peper, ot omoiot kot ot dvo dovAevovv to Gnullsoft, to omoio eivar Eva
and to vrokataostpata s AOL.

H oavémtoén tov Gnutella octoudtnoe apyotepo amd ™ AOL, apéowc poMg
onupooledbnke, aldd m ovvroun odidpkewn 6mov to Gnutella Aettovpynoe, Mrtav
OPKETY Y10 VO, EMTPEYEL GE TEPIEPYOVS TPOYPULUATICTES VO TO «KKOTEPAGOVVY Ko
otn ovvéyelo vo eneepyactodv 1o TpwTOKoALO emikovoviag tov Gnutella. Kotd
ovvénmela, Oldpopot  Kimvor tov  Gnutella pe Pertiwoeg  slonydncav
(mapadeiypatog yapwv, LimeWire, BearShear, Gnucleus, XoloX, kot Shareaza)
(Ding, Nutanong, Buyya 2005).

H apyirextoviki Tov Gnutella

Avti ¢ St pnomng evog KeVIPIKoD KOTAAOYOL SEIKTMV (ELPETNPLO) OIS KAVEL TO
Napster, to Gnutella ypnoylomoietl éva eminedo diktvo AmO PeEers mov KaAovVTOL
servents, yio vo. d10Tnpriocovy ToV KATAAOYO SEKTMV OAOL TOL TEPIEXOUEVOL GTO
cLGTN L.

Ye éva diktvo Gnutella, ot servents cuvdéovtat o évag pe Tov AoV o€ P eminedn
ad hoc tomoloyia. O servent Asitovpyel Ko ¢ TEAATNG KOl G eEumnpetnTG. Q¢
eEuMNPETNTNG, AMOKPIVETOL OTIS EPMTNOELS €VOG GAAovL peer servent. Q¢ meldtng,
TpomBel TIG EpOTNOEIS GE AAAOLG PEEr servents.

‘Evag servent yio vo evodei oto diktvo Gnutella, mpénel va Bpel ) d1ev0vvon
evog servent mov eival o1 cuVOEdEUEVOC 6TO OikTLOo. AVTd pmopel va yivel pe
ypnowonoinon twv hosts caches (kpveéc pviuec 01KOdEoTOTMV), OTMC TN
GnuCache, ot omoieg amoOnkevovv tovg Gnutella servents (hosts) mov eivon wévto
ouvvdedepévol oto diktvo Gnutella. Apdtov Ppebel pia dievbvvon, otédvetal Enerta
éva umvopa artnuatog GNUTELLA ZYNAEXH otov 11on- cvvogpévo servent. O
{nrovuevog servent umopei eite vo dgyxtel To aitnuo. Kot vo oTEIAEL £vol unmvouo
andvinong GNUTELLA OK, eite va omoppiyel T0 Unvouo oUtiUoTog UE TNV
OTOGTOAY] OmolacdNToTE GAANG amdvinong micw otov ortwv  Servent. M
amdppyn umopel va. ovuPel e€artiag dapopetikmv Adywv, Ommg eontiog Kevaov
oLVOEONG TOV £XOVV SLUPOPETIKEG EKOOGEIS TPOTOKOALOVL, Kol 0VT® KOOEENGS
(Limewire). Kdanotog cuvdeuévog pe 1o diktvo servent BopuvPei (ping) meprodikd
TOVG YEITOVEG TOV Y100 vau avakoAvyel dAdovg servents. Xopaktnplotikd, kdbe Evag
servent mpémel va cvvdebel pe mepiocdtepovg amd Evav servent, dedopévov OTL TO
diktvo Gnutella eivor dvvopkd, kdtt mov onuaiver 6t 0 omolocdnmote Servent
umopel va amoocvvoedel omotedNmoTe.

Eivol étor onuoavtikd va peivel oe emagn pe didpopovg servents cuyypdveg,
OTOTPEMOVTAG, £T61, TNV amocLVOESN amd 1o dikTvo. MOMG €vag €EVmNPETNTNG
AaPer to pfivoua BopvPov- ping, otélvel micw £va mio® pnvopo pong otov
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e€ummpetnT OV SNUIOVPYNOCE TO UNVLUO PING ¥PNCILOTOIOVTOG TNV 1d1a Topeio
0V unvouatog ping. ‘Eva punqvopo pong mepiéyet Tic mAnpopopisc yio tov servent
omwg ™ Bvpa, ™ oevbvvon IP, tov apBud dSapopalopevov apyeiov, kot Tov
apOuo dapopalopevov Kilobytes. To Gnutella dev ypnoyonotel omolovednmote
eEumnpetég KotaAOyov, dedopévov OtL KAOe servent Swtnpel Tomkd TOV
KaTaAoyo deikt®v Tov. [ va yéaEel yuo éva apyeio, évag KOUPog otéAvel éva
EPOTNUA 6€ OAOVG TOLG YEITOVEG TOL OV GLUVILOVTIOL AUEGH HE OVTOV. MOMG
noebetl o epdon and évav yeitova, T KPITHPLO EPMTNONG EAEYYETOL GE GYEOT
LE TOV TOMIKO KOTAAOYO OEIKTMV Kol TO UNVUUO S10dIdETOL OTI CUVEXELDL GE OAOVG
TOVG YEITOVEG TOL Kol 00T KABEENC.

Edv o éleyyog tapralet pe ta tomucd dedopéva tov servent, o servent otédvel micwo
éva unvopo queryHit oto servent mov dpyloe v epdTNON, KOTA UNKOG NG 010G
mopelog oL £PeEPe TO UNvupa gpatnons. Evrovtolg, Otav o servent mopdyet to
uvopa queryHit ovtog micom omd évo telyo¢ mpootaciog, O aitdv Servent dev
pmopet va, SNUIOVPYNGEL Pid GOVOEST] GE QLTOV. ZE QLTHV TNV TEPIMTOGT, TO UVOLA
npo®Onong otédveton amd Tov artdv Servent oto Sservent mov mapdyel T0 PRvVLLL
queryHit kot pével miow omd To TEYOC TPOOTUGING Yol VO 0PYIGEL TN GVUVOEST AVT'
oVTOV. XNUEWOOTE OTL 1 UETAPOPE apyeiwv yivetor ypNGLLOTOIOVTOS TO
npmTOKoA0 HTTP, kat 6yt 1o mpwtdéxorro Gnutella.

Agdopévov oOtt t0 Gnutella exméumer to pumvopatd tov, mpokeEVoL Vo
amotpamnel N aAuuopo  tov  SikToov pe  pnvopota, To  medio TTL
ovoumeptlopfavetor oty emtypoen kabe unvoupatog Gnutella. To medio TTL
peltoveton kdbe eopd mov to puMvupa mepvast péow evog servent. Otav o servent
ocvvavtioel TTL pe Ty ion pe undév, Ba metdéel ekeivo 1o unvopo. Kabe servent
emiong mpémet va  Oatmpel  pio  Aloto  TPOCEATO  WOOUEVOV  UNVOUATOV
amobnkevovrac tov meprypagéa tavtotnrag (Descriptor ID) ko tov meprypagéa
eoptiov (Payload Descriptor) kéfe ioepyopevov unvOuaTog, Yo Vo amoTpEWYEL Vo,
dwpipdoer to 1010 pRVLpo  emavelAnuuévo. Mo AETTOUEPNG TEPLYPOAPT] TOL
unvouatoc Gnutella kot Tov TpwtokdALov O eEnynbei og enduevo Tuua.

/— . |
GnuCache AN
A Vs e
: /‘<" @)
: 2 \ C :-.-:'-.
1
i .
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Onwg gaivetor 610 oynpo, vrotifetal 0Tt 0 ¥pNoTNS A Tov GLVOEETOL LE TO dIKTLO
0éher va yhacel yioo pepikd apyeio. XTtéAver €vo UMVLUO EpATNONG OTO YeiTova
tov/tng, ypnot B. O ypnotng B mpdto edéyyel 6011 T0 pnvopo dev gival molo.
Eléyyer émerta ywoo avtiotoryio pe to tomkd dedopévo tov/tng. Edv  vmdpyet
avtiotolyia, otélvel to pufivoua queryHit tico oto ypriomm A. O ypnotng B énctta
pewwvel o TTL katd 1 kot dwpipalet To pqvopa epmtnong otovg ypnoteg C, D,
kot E. Ou yprioteg C, D, ko E extehovv ta 0o Prjpata pe to ypnomn B kot
dwPipalovv To unvoua epd@TNONG TEPAUTEP® GTOVG YpNotec F, G, H, kot I, mov Ba
enavardpovv TaAl Tnv i01a drodkascia.

YroBéote 611 0 ypriotnc H givan o mpdtog mov draPifdlet To pvupa pmdTNONG GTO
ypnot J. Omowadnmote emdpeva unvopota ep@tong mov dtefipdlovral amd Tovg
ypnoteg G kot I oto ypnom J 6o amopprpbodv dedopévov 6Tl o1 ELeyyol GTOV
TOMKO TivaKA Tov delyvouv 0Tt Exel AdPetl NON eketva Ta unvopata. Avto 1GyvEL Kot
yw to ypnot G eniong, 6tav Tov daPifacet o yprotg H to uivopa epdmong. Ag
vroBécovpe topa 6TL 0 ypnotng J Ppickel pio avtictoyio oTo TOMKA OEdOUEVA
tov/tng. Tote omokpivetal pe TNV OmOGTOAY €VOG punvopartog queryHit mico
010 ¥pNot A, akorovBdvtag TV 101 Topeia Tov UNVOHLOTOS EpMTNONG: amtd T0 J,
010 H, 010 E, oto B ka1 610 A. Tdpa o ypiiotg A pnopel va apyicet T Aqyn tov
apyeiov dueca pe to ypnotn J ypnoyonoldvTas 10 TpmToKoAlo HTTP.

To mpowtokoriro Gnutella

To uvopa Tov ypnoipomoteital ylo TNV emkovevia Hetacd TV Servents koaieiton
Gnutella Ieprypagpéag (Descriptor). Ou Gnutella descriptors arotelovvtar and ta
eng: Ieprypaoéoc Keparidag ko Ileprypapéag Doptiov. Ymbpyovv mévie thHmot
descriptors Gnutella: Ping, Pong, Query (epotua), QueryHit, kot Push (&6nonm),
OTG OVAPEPOVTOL GTOV TTIVOKOL
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Yvykpion file Sharing spappoyov
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KaZaA

To KaZaA eivai 1o mpdto svotua P2P mov popdlet tpayovdio pe vopiun yxpion,
onuovpyndnke to 2001 amd tov Niklas Zennstrom. Xvvdvaler to Napster kai to
Gnutella. H ypnion tov eivar dwpedv kat av Kamolog ypnote entdopei pmopel va
kével dwped. To KaZaA ypnoyomnotel 1o mpwtokorro TCP emedn yperdletor pio
an’ axpo €ic dkpo afdmotn pon byte. Mowaler pe to Gnutella oty doun 6c0V
aeopd OTL dev YPNOUOTOLEL £VOV GLYKEKPIUEVO SEIVEr Yio. TOV EVIOMICUO TMV
apyeiov (adouNnTo), £xel OU®G VO €WMOV KOUPOLG, TOLG KOVOVIKOVS KOl TOLG
ueydrovg, oe avtibeon pe to Gnutella. Eivot vBpidikod diktvo, dmwg dniadn Kot 1o
FastTrack, mov poidlovv mapa mohd. Xe avtifeon pe to Napster, to KaZaA dev
teppotiCetor amAd KAEIVOVTOG TOV KEVIPIKO SEIVEr TOL GUGTNATOC.

‘Exet 1epapyikny opybvoon tov peers. Xpnolomolel Kotaveunpévo  oyedo,
npoomadel va £xel 1ooppomio otV Kivnomn TV KOUP®V Kot YPNGUYLOTOLEL TOTIKOTNTO
0€ YETOVIKEG EMAOYEG, €161 MOTE Vo pewdvetol 1 Kabvotépnon aviidpaong. H
tonoAoyia Tov KaZaA gival 1oyvpd SLUVOUIKT -0VOKATEVEL TIG GUVOEGELS- , ONANON
oV KOl Ol TOVTOYPOVEG GLVOEGELS TOAMVIEDOVIOL G £€VO KOTAOTATO Oplo, Ol
ave&aptnreg aAlalovv cuyva (Jian Liang, Rakesh Kuma,Keith W. Ross (2005)).
INa va propodv ta apyeia va popdlovtal TPEMEL Vo LTOPOVV VO TOPUKAUTTOVY TO
toiyotl mpootaciog ko o NAT, ta omoia kot givar kvupiopyo oto dadiktvo. ‘Etot to
KaZaA ypnowomotel duvapikég e160000¢ GE GUVOLOGUO LE TNV LEPAPYNLLEVT] TNG
doun yuo va amo@evyEL Ta TElYN TPOCTUGING KO YPTCLOTOLEL AVTIGTPOPT] GVVIESTG
vy va emtpénel tovg peer pe NAT va popalovrar apyeio (Jian Liang, Rakesh
Kuma, Keith W. Ross (2004), The KaZaA overlay: a measurement Study). H
acedielo. tov KaZaA, mopodia avtd, eivor apketd oavemapkng kobdg ameideital
eOKoA amd TANUUOpES, kakd 1 yedTiKo mepleyduevo kot ovg. To Spyware
napakorovdel Tic dpactnplotec twv Peers oto mapacknivio (Eng Keong Lua, Jon
Crowcroft, Marcelo Pias, Ravi Sharma, Steven Lim (2005)).

Sy

Typa 5.3: Topdderypo cvotipatog Kazaa. Me npdowvo cupoiilovvton ot vrepkoppor (supernodes).
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BitTorrent

To BitTorrent givai évo Tp@TOKOAO GYESIAGIEVO Y10 LOTPAGHO LEYAA®V apyEiV
0€ KOUUATLO XPNCLLOTOIOVTOS £Va Oo1Baio Hoipaclo TOV KOUUOTIOV HETOED TMV
peers (swarm). H ypnon tov eivar dwpedv kot givar dounuévo diktvo. Agv
ypnowonotel punyavn oavalnmmong, v OovAgio avty TNV KAVOLV  KATOEG
10T00EAIdEG OTmG Ssupernova.org i btjunkie.org. Xtnv peToQopd TV SEOOUEVOV
ypnowomotel v texvikn pipeline mpoxeévou va €xel KaAdTEPA OTOTEAEGLOTOL
(J.A.Pouwelse, P.Garbacki, D.H.J. Epema, H.J. Sips (2007)).

To BitTorrent ypnowomnotei t0 npwtékoAro TCP emedn eivar amopoitmtn m
a&lomoTio TOL KOl 1 OPYLTEKTOVIKY TOL pmopel va avaivbel oe mévte Pacikd
GLGTOTLKA:

* éva opyelo mov mepiEyel OAeg TIC amapoaitnteg mAnpogopieg yw TV

AertovpyikodtnTa tov(metainfo file),

* évav Server mov Ponbdaet v dayeipion tov (tracker),

* yprioteg mov avtaAralovv dedouévo uécm tov BitTorrent (peers),

* T 6gdopéva Tov popdlovron (data) o

* TO TPOYPULLLLO, TOV YPNOLLOTOLEL O YPTOTNG TPOKEWEVOD VO, YPTCLLOTOMGEL

1o BitTorrent(client).

Oocov apopd Vv acedrela, Kveiton o€ pétpla enineda
* kbmolwog dev BéAeL va vrhpyel dtbéco Kamowo apyeio kol €Tl dExeTan
avtOg OAa To. cvykeKplEva apyeia teppotiCovtag €tol 10 €0pog LMdVNG
avepacpotoc tov (Pollution),
* dpvnong owvoung g vanpeciog (DDOS) ko PAdPeg otnv peTOpopd
dedopévav (bandwidth shaping) (Abhishek Sharma(2007)).
* Onmg, eivar kevrpomompévo diKTvo dpa LITAPYEL TEPIGGOTEPOG EAEYYOG KO
€101 yivetar dvokoAdtepo va vdpEovv yevtikeg IP dievbiveeg N apBuoi
dwooov (Eng Keong Lua, Jon Crowcroft, Marcelo Pias, Ravi Sharma, Steven
Lim (2005)).
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Skype

To Skype givor po epappoyn P2P mov dnuovpyndnke to 2003 oto Aovéeufoivpyo,
OOV ATOLLOL UTTOPOVV VO GUVOUIAOVY HETAED TOVG YPOTTA, LE X0 N Ue Pivteo aAld
Kol vo, avtoAldlovv apyeio. Anpovpynnke amd v 1010 opdda Tov dNUovPYNce
ka1 1o KaZaA, pe 10 omoio £yet Kol TopOLOLe OPYLTEKTOVIKT).

Y10 Skype eléyyovtat omd Evav KEVIPIKO SEIVEr o1 GUVOEGELS KOl 01 AOYAPLOCUOT Kot
ypnowonotel  kOpPove Kot peyaAovg KOpPovg, €xet  onAadn  lEpapyMUEVN
PYLTEKTOVIKT] OC LPPOWwo oiktvo. O Tyaiog Tov KMOOIKAG givarl KpuEOg Yo TOVG
ypnotec (David Tacconi (2008)).

Metd v obvdeon OAeg ol emkowvmvieg yivovior yopic Vo ETIKOIVOVOUV UE TOV
KEVIPIKO Server. Avtd mov yivetor eivon kdmoror wkoOpPor apketd ovvotoi vo
npowBovvior ce peydhovg kOUPovg mov dpovv Gav dPOHOAOYNTEG PETAED TV
anAdv ypnotav. o va givor Aertovpykd ovtd T0 GUGTNUO TPEMEL Ol UEYAAOL
KouPot va yvopilovv v mistoyneia tov vrolomwy. Ot peydiot KOpot mapéyovv
MoTta pe ToVg GVVOEIEUEVOVG XPNOTEG GTOVG VITOAOUTOVG YPNOTES, OAAA Tailovv Kot
omovdaio poro otic uebodove dumépacng Tov TElYOLC TpooTaciag tov Skype
(Pascal Wibmann (2008)).

H ypron tov givor dwpedv yio v amin xpHon 1oV GE EMKOWVOVIO VTOAOYIGTH LE
VTOAOYIGTY], OU®G €hv 0 ypnotng Bérel va pmopel va KaAel og Kivyntd voduepa
TpEMEL Vo TANpaveEL 6,89€Tov unva yuo kAnoeig oty Evponmn 1 11,49€ ava pva
edv 0éler va emkowvovel pe oAOKANPo tov kOcpo. o Adyovg acpaleiog ot
gpyooiec oto Skype -ommw¢ emkowwvio petald ypnotdv-  yivovior e
KPULITTOYPAPNGT YPNOULOTOIDOVTAC GYVPOVE KPLTTOYPAPNUEVOLS aAyOplOovs. e
HEPIKEG TTEPIMTMOELG, M EMKOVOViO, Uopel va Opoporoyeitan HEow GAA®V ¥pNoTOV
oto P2P diktvo (https://support.skype.com/en/faq/FA143/1s-Skype-secure).

H avalnmon oto Skype sivor apketd €0KOAN Kol ¥PNOIUOTOIEL TV TAYKOGLLOL
teyvoroyio. kotoldyov (Global Index Technology). Ta omotehéopato ™G
avalnmong arobnkevovtol o€ KOUPoLG.

o tig K\qoeic ypnowonoteitar to mpwtokoAro TCP, eved yw v cvvopida
ypnoonoteital to tpwtokoAro UDP eredn dev mepdlet dlaitepa to 0moTéAes
plo pkpn anmAiela dedopévev, oe avtiBeon pe 10 tpotokorio TCP dmov ko pia
mBovn Kabvotépnon Ba fTav KOTAGTPOPIKN.

Mo v mapdaxopym tov NAT ypnowomotel STUN ot TURN mpwtokoira (Luca
De Cicco, Saverio Mascolo, Vittorio Palmisano (2008)).
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FastTrack

To FastTrack eivar dAio éva adounto P2P mov gupeavictmke oyeddv poli pe 1o
Gnutella kot ypnoonolodvtay amd clients mov popalovrav apyeio 6mmg Grokster
kot Imesh. Eivar éva 101otikd oOOTHHO 7oL  YPNOLUOTOLEL  KOOIKOTOMUEVO
TPpOTOKOALO. M7opei va ypnoiporondel dwpedv amd toug ypnotec. To FastTrack
7oL givar VPPOWKO HIKTVO, XPNGIUOTOLEL APYITEKTOVIKY] e SUPErPEErS 6TV omoia ot
peers pe peyaAn yopntkotnro eivor peydior kOpPor kol oVTA  HE  HKPM
yopnTikdéTTO €lval kavovikoil Koppot. Xe éva ovoro 3.000.000, ot peydiotl képupot
Kopaivovror omd 25.000 £wg 40.000. KébBe amdoc koppog cuvdéetan pe Evov peyaro.
O peydhog kKOuPog mapéyxel 6ToVg amAovg pia Aota Pe TOVG LTOAOITOVS UEYAAOVS
mov 0 amAog pmopet va cuvdebel. Otav o amddg KOUPOS KAVEL pa pMTNOT GTOV
HEYAAO Kot AAUPAVEL TIG AMOVTIOELS, ATOGLVOEETAL OO TOV EKAGTOTE HEYAAO KOUPO
Kol GuVOEETOL e KAmowov dALov g Motag. Me v emavacuvdeon Aappdvel véa
Mota pe Toug peydhovg kOpPoue mov pumopet va cuvoedet.

‘Evag anhdg xopPog dwatnpel mepimov 40 pe 50 cvuvdéoelg pe GAAOVG peydAovg
kouPBovg. Evo, évag peydrog koppog pe ocvvdeon peydrov gdpog {ovng dwotnpet
ovvoeon e mepimov 50-80 amlote kOpPovg.

Ot ovvdéoelg peyddov pe amdd kopfo kot pHeydho pe peydAo @aivetor va €youvv
TOAMOTTAOVG OKOTOVG, cvumepthapfavovtac T Owvop] @optiov HeTaEd Tov
peYAA®V KOUP®V, BEATIOVOVTOG TNV TOTIKOTNTO TMV GLVOEGEMY KO OLVOKOTEDOVTOG
TIG 6LVOEGELS amd TOLG AmMAOVG KOUPoVG Yo va avénbel n KdAvyn oTig peyareg
avalnmoelg movew otV emKaAvyrn. Meydhn evipormio. ocvvoeong Kavel TOV
EVIOTIOUO TMOV UETAPOPOV HECH Peers mio OVGKoAo, Mo wBavr moapokiviion
AapPavovtac v’ oYtV TG SIKOOTIKEG OOUAYEC UE GAAD GUGTAUATO JLOUOIPACUOD
apyeiov (John F. Buford, Heather Yu, Eng Keong Lua (2009), p55).

Av Kol vBpdKd dikTvo OTOL pmopel var VEAPYEL EAEYXOG WECH T®V UEYAA®V
kKOuPov, n acedieia tov FastTrack eivon apketd avemopkng kabd¢ ameidleiton
eOkolo amd TANUUOpES, kakd 1 yebTiKo mepleyduevo kot wovg. To Spyware
napakorovdel Tig dpaoctnprotnteg Twv Peers oto mapackrvio (Eng Keong Lua, Jon
Crowcroft, Marcelo Pias, Ravi Sharma, Steven Lim (2005)).
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Freenet

To Freenet dnuovpyndnke to 1999 and tov lan Clarke kot exdo0nke 6to Kowvd 10
2000 wc¢ évag dtoveunuévog kat yalapd sounuévog P2P pmyoavicpog dtopolpacon
apyeiov pe acedielo Ko avovopio. TTapéyel padtopmvikés vanpeocies, vanpecieg
QPOVNTIKOV GLUVOIAIGOV Kol 0tdpopa apBpa 0ho 10 gwoottetpdwpo. H ypron tov
elvar dwpedv kot av kamolog ypnotng embopel pmopel vo kAver dmped
(www.freenet.com).

Toéco to ovtikeipeva OGO KOU Ol PEEIS &YOuV  OVOYVOPIGTIKA TALTOTNTOC.
Tavtomomtég dnuovpyodvion pe 1t ypnon SHA-1  povodpoung ocuvvaptnong
Katakepuatiopov. Ov peer tavtomontég omokaAobvtal KAEWE OpopoAdYNoNG.
Kabe peer éxer opiopévo péyebog mivaka Spopordynong mov amofnkevel Tovg
oLVOEGOVG TTPOG AAAoLG peers. Kabe eicodog mepiéyet to kAedi OpopoAdynong twv
peers. To elebBepo dikTvo Ypnoomolel dadpopés mov Pacilovror ce KAEWL Yo
TV  EI00Y®YN KOl OVAKINGY TOV OVIIKEWEVOV o100 mAEypa. Ot oitoelg
Swpipalovtar ota Peers pe to TANclEcTEPO KAEWL Ydpaéng.

Av éva aitnua Kotd PMKog ToV GALOTOS amoTOYEL, O PEEr Bo SOKIUAGEL TO ETOUEVO
KOVTIVOTEPO KAEWL oToV Tivaka dpopordynong. O akydpiBuog dpopordynong eivat
ooV amoToun Gvodog AO@ov pe diavio omsBodpduncng Emg étov 1o aitnuo TTL
vrepPel. Xvvendc, eCoptdpevo omd TNV 0pYAVOOT TOV GUVIECUMV KOl TN
dwbeootnta v peers, eivar mBavd 6tL o aitnoelg pmopel va amotvyovv. To
elevbepo S100TKTVO OVTIOPE G’ AVTO HE AMOKPLYN AVIIKEWEVOV KOTE UKOS TOV
dpoOHOL EMOTPOPNC NG avaltnons kot woaywyn oitnoewv. Eva avrtikeipevo
amoOnkeveTol e Evav peer uéypic 6tov dev VIAPYEL oL HLADEGIOC YDPOC Ko Elvat
TO 710 TPOGPATO YPMCLUOTOINUEVO AVTIKEILEVO 6€ otV Tov peer (John F. Buford,
Heather Yu, Eng Keong Lua (2009), p56-60).
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AkolovOio ontipatog oto Freenet

To Gnutella ypnowpomotei pio. 0roKeEVTPOREVT] APYLTEKTOVIKY] YI0, TNV AVAKTI|GN) KOL TV
TOM00£TNON TOV EYYPUPOV.

O peers tov FastTrack suvdégovror pe Superpeers,n aveljtnon dpoporoysitar HEc® TOV
Superpeers Kat ot MWELg oo ToVg Peers.
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H opyrrektoviki) Tov BitTorrent amoteheitor omé évo kevrpiké Tracker kon évo apyeio
torrent

5.2 Aopnpéva Xvotnato

Ta cvotpata avtd yapoktnpiloviatl amd po GLYKEKPLLEVN douT| LE TV Evvola OTL
VILAPYEL KATOLOC KOVOVOG Yo TIG oLVOESELS HETalh TV kOpPov kabdg kol to
dedopéva 0ev  tomoBetovvion Tuyoion oe avtohg QA0 o TPOoKaBOPIGUEVES
tonofecieg, yeyovdg mov Pondd onpovtikd oty amdd061 ToL SKTHOV.

To yopakIPIoTIKO TOV OOUNUEVAOV GUOTNUAT®OV OUOTIL®V KOUP®V givat OTL 6Tl

dedopéva avabETovTor LoVadIKE avoyvVOPLoTIKA To omoio Aéyovtol KAEwOwd. Me
Baon to kKAewdd yivetow m avtiotoiyon petald KOUPoV Kol dedouévmv, 1 omoia
delyvel yo mowa dedopéva eival vrevBuvog o kébe kKouPog. H avabeon kiedidv oe
KOuPovg yiveton pe ™ ypnon ocvvaptmoenv Kotakepuatiopov (hashing) étol wote
To. dedouéva, vo dtapolpalovior 660 1o duvaTOV TEPLGGOTEPO ouodpopea. Me
avTOV TOV TPOTO dopEiTal £vag YPAPOS 6TOV 0moio ot KOUPot ivat cuvoedepuévol e
kaBopiopévo Tpomo. Ta mo yapakpioTikd dounpéva cuotiuate eivar to Content
Addressable Network (CAN) kat to Chord yw ta ool 0o, tuAcovpe TopaKiTo.

5.2.1. Data Hash Table

Ot ITivakeg Kotakepuatiopov (Hash Tables) sivar dopég dedopévav ot omoieg
YPNOLOTOL0VVTAL Y10, TNV avTticToiynon kiewdwmv (keys) pe tuég (values). Baokd
POLO GTNV INUOVPYIN CVTAOV TOV dOU®V TOi{OVV 01 GLVAPTNGELS KATUKEPLOTICUOV
(hash functions) mov £yovv Gav €i6050 £va GTOLYEID 0TOGONTOTE LOPPNC OTTMG
integer,string k.A.xt. Kot Tapdyovv oty €000 Evay apliud-kAeldi GUYKEKPLUEVOL
ebpovg. ' va elvarl amodoTiK pia GLVAPTNOT KATAKEPUOTIOCHOD Oa Tpémet ot
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napayoueves Tipég (values) va givar dtapopetiég yia dtapopeticd khedd (keys).
Mu yvoot cuvaptnon kotakeppuotiopot eivor 1 SHA-1 mov mapdyet Tipnég ebpoug
32bit.

hash_function (value) = key;

O1 Kataveunuévor Iivakec Kotakepuatiopov (Distributed Hash Tables,DHT)
YPNOUOTOOVVTIOL  KUPIMG OTOL U1 KEVIPIKOTOMUEVO OOUNUEVO  GUOTHLLOTO
(decentralized structured systems) omwg 1o CAN «xor 1o Chord. Apywd
aVOTTTOYONKOV GE EPELVNTIKO EMIMESO PE OKOMO TNV €UKOAN KATOYMPNON Kot
Sypae] TANPOPOPLOV OV GLUVOEOVTOL HE KATOW KAEWIH. XTO GUOGTNHLOTO TOL
ypnowonowovy DHT ou IP devbivoelg tov kopPov mepvdve péoa amo 1
OLVAPTNON KOTAKEPUATIOUOV OoTE KGOe KOUPOC Vo amokTnoet Eva povadikd m-bit
avayvopotikd (id). To kkewdid mwov onuovpyovvtol Kotokepuotilovtag Tig
ninpopopieg (to ovopata tev apyeliov mov €yovv ot kOpPor) &xovv to 1d10
ap1OunTiKd evpog pe ta id Tov KOpPov.

Yov mopdadetypo LTopovE vo 0EmPNGOVLE TNV HETATPOTY| VOGS AAPAPIOUNTIKOV

o€ axképato apiud pe Baon tov mivaka Tiwdv ASCII. Ta tapdderypa ta ypappoto
mov amoteAovy TV AEEN “World” &yovv Tinég 87,111,114,108 ko 100. To dBpoiopa
avto givor 520 ko Oo Tpémet va amodnkevtel 610 KOUPO gkeivo mov To 1d Tov eivan
peyoAvtepo M ico omo v T Tov Key. To yupaxTnpioTiKd TOV GUGTNHATOV
mov Kévouv ypnon twv DHTS gwvau:

1)Mn kevtpuomomuévn tororoyia (decentralisation) — ka6e kopuPog coppeTéyet
16oTNHO XMPIg TNV Yapén Kdmolov Kevrpukol Server.

2)Meyain kKhaudkoon (scalability) - akopa kot yAiddec 1 exatoppidpla kOpuPot va
ouvoebovV dev emelpedleTal N IKOVOTNTO TOV GUGTILLOTOG.

5.2.2 CAN

To Content Addressable Network (CAN), sivot dopunuévo cov évo €IKOVIKO
ovotnua cvvietaypévoy d dtuotdosmy (d-torus). Xto Zy. 1, aivetor n doun evog
CAN. O yopog dwapepiletan o€ {oves, SuVapIKA ovVAUESH 6TOVS KOUPOLS £TG1 MOTE
k6O KOUPog va avarapBdaverl pia 1 tepiocotepeg Lovec. Kabe koppog kpatdet Tig
GUVTETAYUEVEG TNG LDOVNG TOV KOl TIC GUVTETAYUEVES TOV YEITOVIKOV (ovav. Emiong,
KaOe kouPoc kpatder Eva (edyog Kietdtov-dedouévov (K,V). H avtictoiyion tov
Cevyoug (K,V) oe kdmolo xopPo yiverar pe tn xpnoLOmoinon oG GLVAPTNONG
KOTOKEPUATIGHOV 1 omoio avtioTotyilel To kel K og éva onueio P otov eikovikod
yopo ovvtetayuévov. To (K,V) amobnkedeton oe exeivo tov koOpPfo mov elvan
vevbovvoc vy ™ {ovn oy omoia avikel To P. H avaktnon evog dedopévou e
KAewdt K, yivetatl ypnoyponoldvtag v 1010 GLVAPTNOT KATOKEPUATIGLOV TAV® GTO
K, ondte avtd avtiotoryileton o€ £va onpeio P.
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> ovvéyela, amd Tov KOUPo otov omoio avikel to P, avaxtodpe 1o dedopévo V.
Av 1o onpueio P dev avrkel otov kouPo mov Ekave tnv aitnon yio to (K,V) kot dev
aVIKEL 0VTE GTOVS KOUPOVS YeEITOVIKOV {OVAV, TOTE 1| 0t om dpopoAoyeital oTnv
Kovtvotepn yertovikn {avn tov P.

{.5.0.75,0.5-1.0)

10.75-1.0,0.5-1.00

’
A S B
L0505, ¢ (05-100.005)
K]
0.0 7 L0

node B's virtual coordinate zoge

Yyqpa 1 : Aopn oo CAN

5.2.3 CHORD

Y10 Chord ot koppot dopodvat og £va dSakToAlo. X Kb KOpPo avotifevtot
KAEWO14, amd o cvvaptnon katakeppoticpov (hashing) kot kdbe kopPog eniong,
ovvoéetan pe O(logN) dAdovg kOpBovg pe vreteppuiviotikd tpdmo, émov N o aptBuodg
TV KOpPov. H cuvdptnon Katakeppatiopov givol t€tola dote va dtapopdletol o
@OPTOC 6€ OAOVC TOVG KOUPOVS TOL GUGTNHIATOC, £TCL MGTE OTOV EIGEPYETOL 1] PEVYEL
évag KOUPOG amd 10 GVGTNUO VO OTOLTEITOL LUKPT] HETOKIVIOT KAEWOI®DV GE AALOVG
KOuPBovug (petaxtvovvion povo O(1/N) kAdopo Tov KAEWOLOV).

Ewova 5.2: [apaderypa dictvov CHORD

33



[To cvykekpipéva, 1 GLVAPTNOT KOTAKEPUATIGHOV avadETel og k0Be kOUPO Kat

oe k0be K ewdi éva m-bit avayvwpietiké. T 10 avayvoplotikd Tov KOpPov N
OLVAPTNON KATOKEPLATIGHOV TaipVEL ¢ €icodo Vv IP dievbuvon tov, evd yio 1o
avVoyvopPLoTikO Tov KAEW100 aipvel o¢ 16000 10 1010 0 KAEWi. Ta avayvopiotikd
TV KOUPV opyavovovtol o€ Eva kbkio modulo 2m. Eva khedi K avatibetal otov
KOUPo exeivo Tov 0moiov TO AVAYVOPISTIKO Elval {60 1) AUECHOC LEYOADTEPO OO TO
aVOYVOPLGTIKO TOL KAELO10V.

O «opPog avtog ovopaleton successor(K). To avayvoplotikd T@v KOUPoOV puropodv
va. tomoBetnBovv oe doun dakTuAiov aplBunuéva amd 0 - 2m-1. Xe avmv Vv
nepintwon o successor(K) eival o endpevog tov K xopupog otov k0KA0, HETPOVTOG
pe ™ eopd tov poroylov. ‘Etot, 6tav évag kopupog n g1cépyeton 6to dikTvo, TOTE T
KAeWd mov elyav avotebel otov SUCCESSOr Tov n, TOPO avatifevial GTov n, EVO
avtiotoya, otav évag KOpPog n eedyel amd 1o dikTvo, TOTE OAOL 01 KOUPOl TOL TOL
elyav avartebel, TOpa avatiBevtor 6Tov SUCCESSOr Tov n. Agv yperaletan Kapio GAAN
aAloyn oty avabeon Tov KAeWmV. X10 Xy. 5.2, eaiveton vag daktvioc Chord
otov omoio gival mapodvteg povo ot kopPot 0,1 ko 3. BAémovpe 611 to dedopévo 1
avatifetal otov successor(l) mwov givar o kopuPog 1. To dedopévo 2 Oa avatebel oTov
successor(2) mov sivor o kopuPog 3. Téhog, to dedopévo 6 Oo avotebei otov
successor(6) mov givar 0 kouPoc 0 (edd O TPEMEL VoL GNUEIDGOVUE OTL KO Y10, TO,
dedopéva 4, 5, 7 o successor tovg Oa rav eniong o ko6pPog 0).

5.2.4 Awvogopéc CAN-CHORD

To CAN ka1 to CHORD oamotelovv 000 apyItekToviKEG SopnUEV@V peer-to-peer
oLOTNUATOV, TOL Baciloviol 6T XPNOT KOTAVEUNIEVOD TIVOKO KOTOKEPLATIGHOV.
Ytov [livaxa 1 gaivovrtal, cvykevtpmTikd, ot dtopopég peta&hd CAN kot Chord:

Mivaxkag 1: Atapopég CAN kar Chord
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6. XopoKTNPLoTIKA 07T00061)S OIKTVOV

To o KOW®OS YPNOUOTOIOVUEVA, YOPOKTNPIOTIKE amdO0cTG O1KTVOV, givol To
akoAovOa :

1)Xpovog andkpiong(Response time)
2)Kabvotépnon (Latency)

3)PvOuodc dieknepaiowong(Throughput)
4)PvBudg petadoong(Bandwidth)

5)PvOudc ammieiog mokéTmv(L0oss)
6)Béltiot dpoporoynon takétwv(Routing)
7) A&omotia petadoong(Reliability)
8)A&onoinon(Utilization)

Xpovog andkpiong(Response time) Xav ypdvo andkpiong opilovpe 1o ypodVO TOL
ypelaletal To cuoTnua va avtamokplfel oe cuykekpipévo aitnuo. Etvar emBountod o
¥POVOG amoKpiong va givat ToAd Pikpog aAAd 660 yivetanl PKpOTEPOG TOGO avEdvet
10 k0010C. H adéEnom tov kdoTovg opeidetal oe 600 AGYOVG: GTNV oYV £meEepyaciag
TOV GUGTNLOTOG GTOV OVTOYMVIGUO TMV UTNUATOV — LEWDVOVTOS TO XPOVO Yo £V
aitua, ovEAVEL o ypOVOG Yo KATOLo GAAO.

KaBvotépnon (Latency) H petddoon mAnpogopiog o éva kavdl, yopoaktnpileton
and kabvotépnon(delay). Avtiy 1 cuvolikn kabvotépnon ovoudletol kot AavOdvmv
ypovog(latency) kot eivar 1o dBpotoua g kobvotépnong Sddoong(Adym g
TEMEPACUEVIC  TOYVTNTOC OL000NG TOV ONUOTOG HECO OTO KOVAAL) Kol TNg
KaBvotépnone Hetddoong(AOY® NG MEMEPACUEVNG TOYVTNTOG WETAOOONS TNG
TANPOPOPiaG).

PvBudg dekmepaimong(Throughput) Opiletar ®wg mn oLVOAIKY) TOGOTNTO TNG
gpyaciag mov yivetar oe dedopévo ypdvo(ouvinbme ot povada Tov ypdvov sec).
Ovolootik@ oe éva dOlktvo ,etvar o pécog pubudg emtvyohs UETAOO0OMG
UNVOUATOV/TAKETOV TAve and éva Kavdil emkotvoviag. To throughput cuvoAikd
TOV GLGTILOTOG, Eivat To ABpoicua ,twv puOUdV dedopévav, Ta omoia Tapadidoviot
oe Oha o TEPUATIKA (KOUPOVG) €vOc dikTvov. Movadeg pétpnong tov throughput
eivan ouvnOwg bits/ second, 1 data packets/second ,1 data packets/ time slot.

PvOuog petadoong(Bandwidth) IMa xébe kavail petddoong oto diktvo, vrdpyet Eva
op1o ,010 pLOUS pe Tov omoio umopel va petadocetl dedopéva. To Oplo avtd AéyeTon
péylom tayvnto petddoonc N evpog Lovng (bandwidth) Tov KavaAlo0.
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PvOudg andrelng mokétov(Loss) H anoieln mokétov eivor 1 andppiyn tov
TOKETOV G€ €va OIKTLO, OTOV 0L GLGKELY] OIKTVOL OPOUOAOYNTN N GAAN CLOKELT
dwtHoL, elval VITEPPOPTOUEVT, Kot Ogv umopel va ogybel emmAéov mokéto oe o
dedopévn otryun. Ot andAeieg ivor cuvnBwg Adym TG CLHEOPNONG GTO JIKTLO KOl
TV VIEpYEMoemV buffer ota teppatikd cvuoThpoTL.

Béhtiomm oOpopordoynon mokétowv (Routing) 'Eva mpwtoéxoiro dpopoAidynomng
,kaBopilel Tov TpOTO e TOV OTOI0 01 OPOLOAOYNTEG EMIKOVMOVOUV UETOED TOVG Y10
1 1006 TOV TANPOPOPLDV, dIVOVTAS TOVG TN dVVOTOTNTA VO, ETMAEEOLY dladpoun
Y TN 0140001 TNG,UETOED OTOIWVONTOTE 000 KOUP®V G€ €val dIKTVO VITOAOYIGTAOV.
O aAyopBuog dpopordynons ,mpocdlopilel KOmow GUYKEKPLUEVT] EMAOYN 1TNG
dwdpounc. Kabe dpoporoyntic €xet apyikd yvoon pHovo Tmv SIKTH®V UE To. ooio
ocuvoéetar Queco.To mpwTOKOALO dpopordynomng dwdidel avty v TANPoPopia
,IPOTO. PETAED TOV AUECOV KOUPOV-YEITOVOV, KOl GTI GLVEXEWD 6€ OAO TO SiKTLO.
Me avtd t0v TpOTO, OAOL 01 SPOUOAOYNTEG OTOKTOVUV YVAGCT TNG TOTOAOYING TOV
dktvov. Ztdyog elvar va emreyBel n SdpopUn, MOV GULVERAYETOL TL UIKPOTEPN
KaBvoTtépnon LETAOOGTG.

A&motio  petadoong(Reliability) Adyom 1tov  mepopicpuéveov  moépwv  evog
SIKTVOV,(OTTOC 1 EVEPYELD, DTOAOYIGTIKN IKOVOTNTO KOl YDPOS ATOONKELONG TOV
KOUPov) ,0AAd kot eéoutiog tng toyelog UETOPOANG TOV YOPOKTNPIGTIKOV TOV
duvapk®v SKTLOV( gloaymyn/amoydpnon KOUP®V),umapyxelt M avaykn Yo puo
aS10mo TN HETAOOGT dEGOUEVOV GTO SIKTVO. XE YEVIKES YPOUUES, VITAPYOVY S1APOPES
npoceyyioelg vy €€acpdiion g aflomotiog Om®G m.Y., OVTOMOTN oitnom
EMOVAANYNG, TOAAOTAES SLOOPOUES OPOLOAOYNONG KOl KMIKOTOINGTN 7NYNS, MOV
YPTNOLOTOLOVVTAL, Y10 TV TOPOYN AEIOMIGTNG LETAPOPAS OESOUEVMV.

A&omoinon(Utilization) H a&lomoinon avagépetal o6tov TPOGOIOPIGUO  TOL
YPOVIKOV TTOGOGTOV TOV £vog TOPOC TOL JIKTOLOV PpioKeTal G€ Ypnom Yo Ui
OLYKEKPIUEVT YPpOVIKN epiodo. H mo onuavtikn iocwg ypnon g aélonoinong tmv
Topwv eivar n €pegvva Yoo mhova onueion UTOTIMOPIGHOTOS KOl KUKAOQOPIOKNG
ovpeopnone. ‘Exet amodeybel 011 0 ypdvog amdxpiong avEdveror exbetikd pe v
avénon g a&lomoinong evog TOPOL,LE ATOTEAEGLL, TOAD YPNYopa Vo, dnovpynoel
ovueopnon. H dwyeipion ,mapakorovdmviag v adlomoinon moOpwV ,umopel va
Bpet MOPOVE TOV VTOAEITOVPYOVV KOt AAAOVG TOL VIEPAELTOVPYOVV Kol Vo puOpicet
70 O1KTLO OVAAOYOL.
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B’ MEPOX- [TPOXOMOIQXH
LYXTHMATOXZ NAPSTER

7. TAPOYXIAYXH EOAPMOI'HX

Ewsoymyn

"‘Exyovtag peletnoetl tovg TpOTOVG LETAOOCTG OPYEIDV, TPOYDPNCOU GTNV VAOTOINGT
TOV GTOYOL TNG OIMAMUATIKNG, ONAadn TN dnprovpyia evog diktvov Peer-to-Peer

2mv avdAivon mov akoAovdel, B Teptypdym TIg TPOSIOYPAPES TG EPOPLOYNGS, TOV
TPOTO AELTOLPYIOG TNG, TIG EMAOYEG TOV SPOPOV TOPAUETPMOV KAl TOVG TPOTOVGS
OVTILETMOTIONG TOV TPOPANUAT®V TOV TOPOLGLAGTNKAY KOTA TV DAOTOINOT).

Ipodwaypagés E@appoyig

H epappoyn avantoybnke pe t yYA®CoO TpoypapaTIGHoD Java, yio To server kot
peer koppdtt . Xpnoworomonke n mhotpopua NETBEANS IDE 7.2.1.

INozi Java

Ot Adyot yuo Tovg omoiovg eméAdea T Java yio v avamtuén e epopuoyng eivat ot
e&ng: Elval o yYAdooo wov mpoc@épel avENUEVEG OLVOTOTNTESG Y10 TNV EMKOIVOVI
TOV VIOAOYIGTOV, YWPIS Vo amoutel v ypnon EedOKeLUEVOV Kol TOADTAOK®V
evtoAov. H Java katapépvel péca and to package java.net vo kpoyet 0An v low-
level Svokolio tov mpoypappoticpod twv Sockets kar va dmoel éva kabapd
OVTIKEYEVOSTPOUPES TEPPAAALOV TPOYPOUUATIGHOD.

H eyyeviig vmoompién moAvvnuotikov epoappoyodv  (multi-threading). Kdatu
OTOADTMG OTOPAITNTO Y10 TNV VAOTTOINGT TNG EPAPLOYNGS, TOGO QO TNV TAEVPA TOV
otnoipatog tov P2P d1kthov, 660 Kol 6TO KOUUATL TG OVOTOPay®YNGS.

To tehMkd mpdypappo pog umopel vo TpEEEL TPOKTIKA GE OMOLOONTOTE YVMOGTO
Aertovpyikd cvotnua, kabmg 1 Java givarl aveEaptntn mtlateopuag. Eva mpdypappa
Java dev tpéyer moté natively oe xdmowo pmydvnuo, oAld éva edwkd native
npoypappa, o Java Interpreter, dwapdaler To byte code tov mpoypdupatog Kot TO
peta@pdlel OTIC AVTIGTOLYES EVIOAEG TNG EKAGTOTE UNYOVIG. Avtd doKINAGTNKE Kot
otV TPAEN oG Kol M EQOPUOYN WG YPAPTNKE TOGO KAT® omd TEPPAALOV
Windows 7, evd dokiudotnke emimAéov o Ubuntu Linux 8.04 xou Windows Vista
YOPIC TO TAPUUIKPO TPOPANLLAL.
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ELayi6tec omortnGeLS

Ot amontoelg g epapuroyng toco oe hardware, 66o kol o€ software givor pkpég
Y10 TOL CILEPIVA OESOUEVAL.

Software requirements:

Java Runtime Environment (JRE) 1.5 eykoteotnuévo

Hardware requirements:

‘Eva oyetikd ovyypovo punyavnua ( Setiog )

Port forwarding otig anapaitnteg Bvpeg (5555-5556 v tov server, 5557-5560 yia
TOV peer)

E®APMOI'H NAPSTER

H epapuoyn yopiletar oe Client xai Server. Ot ovopocieg mov 600nkav eivot
NapsterClient ka1 NapsterServer avtictouya.

To Server koupdtt g €QOPUOYNG TPEYEL oTADEPA GE Uld TOPTO, KOL OVOUEVEL Y10
véeg ouvdéaelg and clients. Ta kdbe véa ohvdeon mov gpeaviletal dnpovpyeital
éva véo thread to omoio mepiuével yuoo otioelg amd tov client ko tig eumnpetel
avaioya.

O KA doelg mov £xouv QTioyTEL Yo TO SErver KoppdTt g epapuroyngs tvat:

e NapsterServer.java

o NapsterServerThread.java
e ClientInformation.java

e SharedFile.java

e Ip.java

NapsterServer.java: H kopia kAdon TG €QapUoynec. ZEKVO TNV AELITOLPYIO. TOL
server. Avoiyel éva ServerSocket oe o mpokaBopiouévn nopta. Kaver listen oto
Socket avtd ko avopével Yoo cvvdéoelg amd ypnotes. o kdbe véo ocvvdeon

onuovpyel P véa Katoy®pnon o€ po AMoto PE TOVG EELMNPETOVUEVOVS YPNOTES
Kot Eekvdiet Eva vEo via Yo TNV €ELANPETNON TOV VEOL YPNOTN.
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NapsterServerThread.java: To viua sivol expopticpévo pe v e&umnpétnon
evog client. TTepwévet ya eviodéc amd tov e&vmnpetovuevo client. To unvouata wov
umopei va AaPet umopei va £xovve wg header ta :

Ot

1. ALIAS: Mopon aitmong “ALIAS username”. Omov username éva dvoua

xpNo, mov £xel emré€et o client. ‘Emovtal unvopata mov wepiéyovv my IP
address kot to port, 6to omoio akovel o client. To vApa eléyyxel yio v
mOavoT T VITOPENG EVOG ¥PNOTN UE TO 1010 USername 1nom cvvoedeUévo, oe
avtnNV TV TEPimTon aAAACEL TO OVOHO TOL XPNOTN GE KATL TAPEUPEPEC.
Mopon andvinone “OK USER username”.

. PUBLISH: Mopoen aitmong “PUBLISH filename”. Onov to filename givat

10 Ovopo Tov apyeiov mpog dnupocicvon otov server. ‘Emeton punvopa mov
nepléxel to péyebog tov apyeiov. To vipa KAvel TV evUEP®OT TV
otoyeiov ywo tov client mov e&umnpetel ka1 otédvel miow TV amdvInom.
Mopoen andvinong “OK”.

. SEARCH: Mopoen aitmong “SEARCH filename”. Onov filename o

éxppaomn mpog avoalnmon. To viuo yayver yio Kovivd ovOpoto HE TO
filename om Alota pe tovg e&umnpetovuevovg clients. Kabe amotéhespo
amofnkeveTol 68 M Tpocswpwvn Alota. Mopoer amdvinong “result size”,
6mov result size to oOvoro TV amoteElEcudTOV TOL TOUPldlovve oTNV
ékppaon mpog avalnmon. [a kdbe apyelo mov Ppébnke Emovion Ta
unvouata : “file name”, “owner”, “file size”, “owner’s IP”, “owner’s port”,
ue 1o akpPég dvopa tov apyeiov, to alias tov ok, TO UEYEDOG TOL
apyeiov, v o01evBvvon IP kar to port tov okt avtictoryo. ‘Etol og
nepintwon wov o client Béhel va kotefdoel kKamolo apyeio cuvdéetal Gueca
LLE TOV 1010KTNTT TOL apYEIOL OVTOV.

KAdoeg Clientinformation.java, SharedFile.java, Ip.java eivar «aBapd

Bondnrtikég kat dev avaideTon N Aettovpyio TOLG.
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To client kouudtt g epoapupoyng Eexwvael pe évo ypaeikd mepidriov, Om®G
QOiVETOL TOPUKATO:

210 puevol 0 YPNoTNG £XEL TIC EMAOYEC VO EEKIVIIGEL L. GUVOEST] LE TOV SErver, va
dnuootevcet va apyeio, va avalntnoet Eva apyeio Kol va TEPUATIGEL TNV EQPAPLOYT.
Koapio and tig vrérowreg Asttovpyieg oev eival daboipeg ympig va €xetl yivel mpota
o ovvoeon ue tov server. To mapdbvpo ywpiletor oe 2 Tunquota Search results,
omov eugaviovtor o amotehéopato and po avalntnorn ko active files, 6mov
eupaviCovtat ta apyeio wov xovve yiver publish 1 éyovve yiver download.

O1 kAdoelg Tov Eyovve eriaytet Yo tov client sivau:

e NapsterClient.java

e TransferAcceptThread.java
e TransferThread.java

e NapConnectDialog.java

e SharedFile.java

e Ip.java
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NapsterClient.java: H «xvpio. kAdon g €Qoppoync vAomolel 10  ypoeikd

nepBailov tg. Ztov constructor yivovion 6Aeg ot apywonomoels. Kataokevaletat
TO MENU Kot To Kupiwg pEPog tov mapabvpov. Enione apyikomroleital Eva vipa 1o

omoio d&yeTal GLVOEGELS OO GAAOVG ¥pNOTES GE epinTwaon mov {ntnbel Eva apyeio

and tov ypnotn. Ot Paocwkés Aertovpyieg g epappoyns Ppiokovtalr oto
menu(Connect to server, Publish file, Search file ka1 Exit) kot otig AMioteg(Download
natdvTog 6e&l KMK o€ éva amotéheopa tng searchlList).

210 Mmenu dtakpivovpe Tig Aettovpyiec:

Connect to server: EmAéyovtag to gueavifetor éva mapdbuvpo 10 omoio

amottel omd TOV YPNOTN VO EIGAYEL TIC OMAPAITNTEG TANPOPOPIES DOTE V.
emtevybei ovvoeon pe server (IP, Port, Username). A@o¥ sioaybolv ta
OTTOLTOVUEVO JESOUEVO TOTAOVTAG TO TANKTPO Connect otéhvetar pnvopo
“ALIAS username” otov server. Kot katomv otéhvovtal ta dedopéva IP
kot Port tov client. Télog avapéveral amdvinon amd tov server popoeng “OK
USER username”.

Publish file: EmiAéyovtdc to epgavifetor mapdbvpo pe v dvvatdtnta
EMAOYNG €VOC apyeiov amd 10 TomKO cvoTua apyeiov Tov ypnot. ['a 1o
apyeio mov emAéyetar Onupovpysitar  éva  ovTIKEILEVO TG  KAAOMG
SharedFile.java, 6mov Bpickovtol ot amopaitnTeg TANPOPOPIES Yo TO apyEio
avto. Koatoémy otédvetar prvopa “PUBLISH filename” otov server.
Axolovbel amootoln Tov peyébovg tov apyeiov. Téhog avauéveTat amdvinon
popeng “OK” kot akolovbel elcaymyn eyypoaeng yio To apyeio oTic AMoteg
active files oto kdt® pépog Tov TapadHPoL.

Search file: EmAéyovtog to gueoaviletar mapdbvpo mov {ntd v elcaymyn
evog String pe to dvoua Tov apyeiov 1 TUAUATOS AVTOV. Alaypdpovior OAEG
ot yypapéc amd Tig Aloteg search results oto emdveo pépog tov Tapadvpov.
Ytéhvetar unqvopa otov server tomov “SEARCH filename”. O client
avapével amdvinorn tomov “result size”, mote va yvopilel m6co ivarl to
mA0og TV arotedecudtov mov mepluével. Katdmv akoiovbovv punvopoto
pe to amopoitmta ototyeio yio kabe apyeio. o kabe apyeio to omoio
Aoupaver o client og amotéheoua yivetal eloaymyn tov otig Aioteg Search
results.
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Yty AMoto Search Results, emidéyovtag pia eyypoaer otnv Aioto vt Kot
natoviag 0eél KMk epeavifetonr emAoyn T0 emdeypévo apyeio vo  yivel
download.

Download: Emiléyovtag 7to ekkwveite £€va viua ¢ KAGoNg
TransferThread.java, to omoio givor vaevHOvvo Yo TNV AQY™N TOV AP)EIOL
a6 Tov okt tov. O client givon yvdotng Tov Ip ko tov port, oto
omoio 0 cuykekpipuévog client déyetan artnoeig yio Ayn apyeiov.

TransferAcceptThread.java: 'Eva viua to omoio exkiveite amd tnv Koplo. KAAGN.
Eekwvdet éva ServerSocket, to omoio kdvet listen yio véeg cuvdéoelg Tpog tov client.

O1 véec antég ouvdEaelg yivovTal povo otov kdmolog dAlog client arteitor v Aqyn
evog apyeiov and avtdv. [a kKabe véa chvdeon mov yivetar dnpuovpyeitat Eva vijna
™mc¢ KAdong TransferThread.java, to omoio avaAapupdvel TV amoGTOAN TOV 0PYEIOVL
GTOV OLTOVLLEVO.

TransferThread.java: Eivot 1o viuo mov ovoloufaver tnv omoctoAr N v
naparafn evog apyeiov. ‘Exer 60o constructors avéioyo pe tov poAo tov omoio Ha
emMTeELEGEU AMOGTOAENC N TOPOANTTTNG).

Hoapoatne: To viuo otédvel unvopo popeng “FILE filename” kot
avopével amdvinon tomov “OK”. Katoémv avoiyer éva apyeio pe 1o
KOTAAANAO OVOUO GTO TOTIKO GUOTNUO OPYEIOV YO0 TNV 0moOKELGN TOV
apyeiov mov Bo AaPet. Oco dapdlovror dedopéva amd to Stream socket
TO VIO, TO. aoBnkevEL 010 TOTIKO apyeio. MoOAg Adfel OAa To dedouéva,
1o1E KAElveL TO apyelo kot tnv cuvdeon. [HapdAinia kpaTd evnuepoUEVES
115 Aloteg Active files pe to AapPovouevo apyeio.

Amocstoréog: To viua mepuéver aitnon poperc “FILE filename”.
Kavetr avalntnon oto tomkd cvotnuo apyeiov yuo to apyeio yio 1o onoio
&ywve 1 aiton kot 6tédvel amdvinon “OK” av to apyeio Ppedei. Katomy
avoiyel to apyeio kol Eekvasl va to otéhvel uécm tov Stream socket.
A@ov 0AOKANPDCEL TNV HETAPOPA KAEIVEL TNV GVVOEDN.
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e Ymoloywouoc Throughput: Katd v dadikacio Aqyn evoc apyeiov
yivetal évag vmoloyiouds ywoo to Tpéymv throughput kot yoo to péow
throughput ¢ petagopdc. ITo cuykekpipéva yro ke 1000 avoyvooelg
a6 to Socket yivetar £vag vroloyiopog currentThroughput = (bytes read
in elapsed time)/(elapsed time) ko meanThroughput = (meanThroughput
+ currentThroughput)/2. Ot tipéc avtéc mov vroAoyilovtal avave®vovTol
otV Aloto Tov active files.

O khdoelg SharedFile.java, NapConnectDialog.java, SharedFile.java ot Ip.java
éyovve kabBapd PBondntikd yopokmpo kol 0ev mapovcldlovv Kamold £01KOTEPN
AertovpykoOTNTA.
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8. KQAIKAY JAVA

8.1 T'wa tov Server

Klaon ClientInformations.java

package napsterserver;

import java.util.LinkedList;

public class ClientInformations {

private
private

private
private

String username;
LinkedList<SharedFile> clientShares;

String clientIp;
int clientAcceptPort;

ClientInformations () {

username =

.
’

clientShares = new LinkedList ()

}

ClientInformations (String username) {

this.username = username;
clientShares = new LinkedList ()

ClientInformations(String username, String clientIp,
clientAcceptPort) {

this.username = username;
clientShares = new LinkedList ()

this.clientIp = clientlIp;
this.clientAcceptPort = clientAcceptPort;

}

public String getUsername () {
return username;

}

public void setUsername (String username) {
this.username = username;

}
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public String getClientIp() {
return clientlIp;

}

public void setClientIp(String clientIp) {
this.clientIp = clientlIp;
}

public int getClientAcceptPort () {
return clientAcceptPort;

}

public void setClientAcceptPort (int clientAcceptPort) ({
this.clientAcceptPort = clientAcceptPort;
}

public LinkedList<SharedFile> getClientShares() {
return clientShares;
}
public LinkedList<SharedFile> searchFile(String fileName) ({
LinkedList<SharedFile> temp = new LinkedList<>();
for (int i=0; i<clientShares.size(); i++) {
if(clientShares.get (i) .getFileName () .matches (fileName))
temp.add(clientShares.get (1)) ;
}

return temp;
}
public void addPublishedFile(SharedFile aFile) {

clientShares.addLast (aFile) ;
}
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Klaon Ip.java

package napsterserver;

import java.net.InetAddress;
import java.net.NetworkInterface;
import java.net.SocketException;
import java.util.Enumeration;

class Ip {

// boh8htikh klash gia na pairnoume to topiko Ip tou mixanimatos
static InetAddress getLocalIp() {

NetworkInterface iface = null;
try {

for (Enumeration ifaces =
NetworkInterface.getNetworkInterfaces(); ifaces.hasMoreElements();) {

iface = (NetworkInterface)ifaces.nextElement() ;
if(iface.isUp() && 'iface.isLoopback()) {

InetAddress ia = null;
for (Enumeration ips = iface.getInetAddresses();
ips.hasMoreElements();) {

ia = (InetAddress)ips.nextElement() ;

if(ia.isSiteLocalAddress())
return ia;

}
}
}catch (SocketException se) {
se.printStackTrace() ;

}

return null;
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KAlaon NapsterServer.java

package napsterserver;

import java.io.IOException;
import java.net.ServerSocket;
import java.net.Socket;
import java.util.LinkedList;

public class NapsterServer {

public static LinkedList<ClientInformations> clients = new
LinkedList<>() ;

public static void main(String[] args) {
ServerSocket listeningSocket;

// ksekinaei kai perimenei sundeseis (xristes)
try {

//Open socket
listeningSocket = new ServerSocket (Integer.parselnt(args[0]),
0, Ip.getLocallIp()):; // h porta dinetai apo to prompt
System.out.println("Server running at " 4+ Ip.getLocallp()
+ " at port " + Integer.parselnt(args[0])):;
while (true) {
//Wait for new connections
Socket connectionSocket = listeningSocket.accept();

System.out.println("new connection");

//Create new entry for the client that just connected
ClientInformations temp = new ClientInformations();
clients.addLast (temp) ;

//Start a service thread to service client
NapsterServerThread tempThread = new

NapsterServerThread(connectionSocket, temp, clients);
tempThread.start () ;

}
} catch (IOException e) {

e.printStackTrace() ;

}
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Klaon NapsterServerThread.java

package napsterserver;

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;
import java.io.PrintWriter;
import java.net.¥*;

import java.util.LinkedList;

//To nima pou einai epifortismeno me thn eksypiretisi enos xrhsth
public class NapsterServerThread extends Thread{

//Ta streams gia thn epikoinwnia me ton client
private BufferedReader inFromClient;

private PrintWriter outToClient;

private Socket clientSocket = null;

//Flag gia na elegxoume an einai energh h syndesh
private boolean connActive = false;

//To alias to serviced client

private String alias;

//lista me olous tous clients pou eksyphretei o server
private LinkedList<ClientInformations> clients;
//Plhrofories gia ton client pou pou eksyphretei to nima
private ClientInformations servicedClient;

//Constructor
NapsterServerThread (Socket clientSocket, ClientInformations
servicedClient, LinkedList<ClientInformations> clients) {

try {
inFromClient = new BufferedReader (new
InputStreamReader (clientSocket.getInputStream())) ;
outToClient = new PrintWriter(clientSocket.getOutputStream(),
true) ;
} catch (IOException e) {
e.printStackTrace() ;

}

this.servicedClient = servicedClient;
this.clients = clients;
this.clientSocket = clientSocket;

connActive = true;

public void run() {
//The thread has to wait for client's commands

while (connActive) {
try {
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String clientOption, reply = null;

//Diavazoume ena aithma apo ton client
clientOption = inFromClient.readLine() ;
System.out.println(clientOption) ;

//Aithma syndeshs
if(clientOption.startsWith ("ALIAS")) {

alias = clientOption.substring (%) ;
String user = new String(alias);
int temp = 1;

//Elegxos an yparxei hdh to onoma

for(int i = 0; 1 < clients.size(); i++) {
if(clients.get (i) .getUsername () .equals(alias)) {
user = alias + "" + temp;
temp++;
1 = \'j],'
}
}

//Enhmerwsh twn stoixeiwn toy client
servicedClient.setUsername (user) ;

String clientIp =
inFromClient.readLine () .substring(3);

servicedClient.setClientIp(clientIp);

System.out.println(clientIp);

int clientAcceptPort =

Integer.parselnt (inFromClient.readLine () .substring(5)) ;
servicedClient.setClientAcceptPort(clientAcceptPort);
System.out.println(clientAcceptPort);

//Apanthsh
reply = "OK USER " + user;
alias = user;

outToClient.println(reply);

//Aithma dhmosieyshs
} else if(clientOption.startsWith ("PUBLISH")) {

String temp = clientOption.substring(8)

//Enhmerwsh twn stoixeiwn tou client gia to neo
arxeio pou dhmosieyse

servicedClient.addPublishedFile (new SharedFile (temp,
alias, Long.parselong(inFromClient.readLine()),
servicedClient.getClientIp(), servicedClient.getClientAcceptPort())):

reply = "OK";

outToClient.println (reply);
//Aithma anazhthshs
} else if(clientOption.startsWith("SEARCH")) {

String temp = clientOption.substring(7);
//Anazhthsh gia arxeia pou teriazoune me thn ekfrash
LinkedList<SharedFile> results = new LinkedList<>();
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for(int i = 0; i1 < clients.size(); i++) {

if(clients.get (i) .getUsername() .equals(alias))
continue;

results.addAll (clients.get (i) .searchFile(" (.*)" +
temp + " (.*)"));
}

outToClient.println(results.size());

System.out.println("Result size : " +
results.size())

//Bpostolh olwn twn plhroforiwn gia ta apotelesmata
pou vre8ikan

for(int i = 0; i1 < results.size(); i++) {

outToClient.println(results.get (i) .getFileName()) ;
System.out.println("FileName "+
results.get (i) .getFileName()) ;
outToClient.println(results.get (i) .getOwner())
System.out.println("Owner "+
results.get (i) .getOwner()) ;

outToClient.println(results.get (i) .getFileSize())
System.out.println("FileSize "+
results.get (i) .getFileSize())

outToClient.println(results.get (i) .getOwnersIP())
System.out.println("Owner at IP : " 4+
results.get (i) .getOwnersIP());

outToClient.println(results.get (i) .getOwnersPort()) ;

System.out.println("Owner at Port : " +
results.get (i) .getOwnersPort());

}

System.out.println(reply + "\n");
} catch (IOException e) {

connActive = false;

clients.remove (servicedClient) ;
e.printStackTrace() ;
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Klaon SharedFile.java

package napsterserver;
public class SharedFile {
private String fileName;
private String owner;
private long fileSize;
//Transef information in case someone wants to download the file
private String ownersIP;

private int ownersPort;

SharedFile () {

.
’

fileName
fileSize = 0;

}

SharedFile(String fileName, String owner, long fileSize) {

this.fileName = fileName;
this.owner = owner;
this.fileSize = fileSize;

}

SharedFile(String fileName, String owner, long fileSize, String
ownersIP, int ownersPort) {

this.fileName = fileName;
this.owner = owner;
this.fileSize = fileSize;

this.ownersIP = ownersIP;
this.ownersPort = ownersPort;

}

public String getFileName () {
return fileName;

}

public void setFileName (String fileName) {
this.fileName = fileName;

}

public long getFileSize() {
return fileSize;

}

public void setFileSize(long fileSize) {
this.fileSize = fileSize;

}
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public String getOwner () {
return owner;

}

public void setOwner (String owner) {
this.owner = owner;

}

public String getOwnersIP() {
return ownerslIP;

}

public void setOwnersIP(String ownersIP) {
this.ownersIP = ownersIP;

}

public int getOwnersPort () {
return ownersPort;

}

public void setOwnersPort (int ownersPort) {
this.ownersPort = ownersPort;

}
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8.2 T'wa Tov Client

Klaon Ip.java

package napsterclient;

import java.net.InetAddress;
import java.net.NetworkInterface;
import java.net.SocketException;
import java.util.Enumeration;

class Ip {

// boh8htikh klash gia na pairnoume to topiko Ip tou mixanimatos
static InetAddress getLocallp() {

NetworkInterface iface = null;
try {

for (Enumeration ifaces =
NetworkInterface.getNetworkInterfaces(); ifaces.hasMoreElements();) {

iface = (NetworkInterface)ifaces.nextElement();
if(iface.isUp() && 'iface.isLoopback()) {

InetAddress ia = null;
for (Enumeration ips = iface.getInetAddresses();
ips.hasMoreElements () ;) {

ia = (InetAddress)ips.nextElement();

if(ia.isSiteLocalAddress())
return ia;

}
}
}catch (SocketException se) {
se.printStackTrace() ;

}

return null;
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KAiaon NapConnectDialog.java

package napsterclient;

import java.awt.Font;

import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;
import java.awt.Insets;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.JButton;

import javax.swing.JComponent;
import javax.swing.JDialog;

import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JOptionPane;
import javax.swing.JPanel;

import javax.swing.JTextField;

public class NapConnectDialog extends JDialog{

private String inputLabels[] = {"Server's IP", "Server's Port'",
"Alias"};

private JTextField input[] = new JTextField[3];

public NapConnectDialog(JFrame owner) {
//kalei ton constructor ths JDialog
super (owner, "Connection info'");

this.add (getGridBagPanel()) ;
this.pack() ;
this.setResizable (false) ;

this.setVisible (true) ;
}

private void addComponent (JComponent cont, JComponent item,
GridBagLayout gridbag, GridBagConstraints c) {
gridbag.setConstraints(item, c);
cont.add(item) ;

}

protected boolean isAnInputEmpty(JTextField[] input) {

for(int i=0; i<input.length; i++){
if(input[i] .getText () .length() == 0)
return true;

}

return false;

}

//Me8odos pou pairnei ws parametro en amhnyma kai to emfanizei sto
message dialog ws error
protected void showErrorDialog(String msg) {
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JOptionPane.showMessageDialog (NapConnectDialog.this, msg,

"Error'", JOptionPane.ERROR MESSAGE, null);

private JPanel getGridBagPanel () {

JPanel inputs = new JPanel ()

//ka8orizei thn emfanish tou dialog
GridBagLayout gridbag = new GridBagLayout () ;
GridBagConstraints ¢ = new GridBagConstraints();

inputs.setlLayout (gridbag) ;
inputs.setFont (new Font ("Helvetica", Font.PLAIN, 14));

//ti apostaseis 8a uparxoun anamesa sta antikeimena
c.insets = new Insets (10, 20, 15, 30);
for(int i=0; i<input.length; i++) {//gia thn aristerh sthlh
//1If the component is too big resize it horizontally
c.gridwidth = GridBagConstraints.RELATIVE;
c.fill = GridBagConstraints.HORIZONTAL;
//take the extra width
c.weightx = 3.0;
//topo8etei sto JPanel inputs ena neo JLabel me titlo

inputLabel [i]

c);

addComponent (inputs, new JLabel (inputlLabels[i]), gridbag, c);

//End of Row

c.gridwidth = GridBagConstraints.REMAINDER;

c.weightx = 0.0;

//pro8etoume ta JTextField me ta default values

addComponent (inputs, (input[i]l=new JTextField(15)), gridbag,

}

//pros8etoume ta 2 koumpia connect kai cancel
c.insets = new Insets(l5, 40, 10, 50);
c.gridwidth = GridBagConstraints.RELATIVE;
c.weightx = 3.0;

//Dhmiourgoume to koumpi accept

JButton connect = new JButton("Connect");
connect.addActionListener (new ActionListener () {

public void actionPerformed(ActionEvent e) {
//elegxoume an o pinakas exei adeio stoixeio aki

termatizei

if (isAnInputEmpty (input)) {
showErrorDialog("Error: One of the fields is empty");
return;

}

((NapsterClient)

getParent () ) .connectToServer (input[0] .getText (), input[l].getText(),
input[2] .getText()) ;

NapConnectDialog.this.dispose() ;

})
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//pro8etoume to koumpi accept sto Dialog
addComponent (inputs, connect, gridbag, c);

//dhmiourgia koumpiou cancel
c.weightx = 2.0;

JButton cancel = new JButton("Cancel');
cancel.addActionListener (new ActionListener () {
@Override

public void actionPerformed(ActionEvent e) {
NapConnectDialog.this.dispose() ;
}
)

//kanei add to koumpi cancel
addComponent (inputs, cancel, gridbag, c);

//epistrefei to Jpanel oloklhrwmeno
return inputs;
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K)aon NapsterClient.java

package napsterclient;

import java.awt.Component;

import java.awt.Dimension;

import java.awt.HeadlessException;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.MouseAdapter;
import java.awt.event.MouseEvent;
import java.awt.event.Mouselistener;
import java.io.BufferedReader;
import java.io.File;

import java.io.IOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.InetAddress;

import java.net.Socket;

import java.net.UnknownHostException;
import java.util.LinkedList;

import java.util.Random;

import java.util.logging.Level;
import java.util.logging.Logger;
import javax.swing.Box;

import javax.swing.BoxLayout;

import javax.swing.DefaultListModel;
import javax.swing.JFileChooser;
import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JList;

import javax.swing.JPanel;

import javax.swing.JMenu;

import javax.swing.JMenuBar;

import javax.swing.JMenultem;

import javax.swing.JOptionPane;
import javax.swing.JPopupMenu;
import javax.swing.JScrollPane;
import javax.swing.JSeparator;
import javax.swing.ScrollPaneConstants;

public class NapsterClient extends JFrame {

private Socket clientSocket = null;

private PrintWriter outToServer = null;
private BufferedReader inFromServer = null;
private boolean connActive = false;

private String alias;

private LinkedList<SharedFile> clientShares;
private LinkedList<SharedFile> results;

private JList[] searchlLists;
private DefaultListModel[] searchListModel;

private JList[] activelists;
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private DefaultListModel[] activelListModel;
private TransferAcceptThread acceptConnectionsThread;

private String acceptlp;
private int acceptPort;

private boolean search = false;

public NapsterClient() {
//kalei ton kataskeuastei tou Jframe
super ("Napster-Immitation') ;
//8esh pou 8a emfanistei to para8uro
int inset = 200;

this.setBounds (inset, inset, 1100, 700);
//mporei na to allaksoume giaauto vazoume false
this.setResizable (false) ;
//orizei th mpara tou menu
this.setJMenuBar (createMenuBar()) ;

this.add (createView()) ;
this.setDefaultCloseOperation(JFrame.EXIT ON CLOSE) ;
this.setVisible (true) ;

clientShares = new LinkedList<>();

//Ekinisi nimatos gia thn apodoxh aithsewn gia apostoli arxeiou
Random portGen = new Random() ;

acceptPort = portGen.nextInt (65535 = 1024) + 1024;

try {
acceptIp = InetAddress.getLocalHost () .getHostAddress();
acceptConnectionsThread = new TransferAcceptThread(acceptlp,
acceptPort, clientShares, activelistModel, alias);
} catch (UnknownHostException ex) {

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

}
System.out.println("Ip : "4+acceptIp + " Port : "+4acceptPort);
acceptConnectionsThread.start () ;

}

private void showErrorDialog(String msg) {
JOptionPane.showMessageDialog (NapsterClient.this, msg, "Error",
JOptionPane.ERROR MESSAGE, null);

}

private JMenuBar createMenuBar () {
JMenuBar menuBar = new JMenuBar();
JMenu menu = new JMenu("Program") ;

JMenultem item = new JMenultem("Connect to server');
item.addActionListener (new ActionListener () {
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public void actionPerformed(ActionEvent e) {
new NapConnectDialog(NapsterClient.this);

}
})

//pros8etw sto menu to loaded image
menu.add(item) ;

item = new JMenultem("Publish File");
item.addActionListener (new ActionListener () {

public void actionPerformed(ActionEvent e) {

if ('connActive) {
showErrorDialog ("No connection to server active");

return;

}

JFileChooser chooser = new JFileChooser();

try {
chooser.showOpenDialog(NapsterClient.this) ;

} catch(HeadlessException hle) { return; }

//pernaei sto file pou dialexthke
File publishFile = chooser.getSelectedFile();
SharedFile selectedFile = new

SharedFile (publishFile.getName (), publishFile.getPath(),

publishFile.length()) ;
clientShares.addLast (selectedFile) ;

activelListModel[0] .addElement (selectedFile.getFileName()) ;

activeListModel[1l].addElement (selectedFile.getFileSize())
activelistModel[?] .addElement (selectedFile.getPath());
activeListModel[3].addElement ("0") ;
activeListModel[4] .addElement ("0") ;

outToServer.println ("PUBLISH " +

selectedFile.getFileName()) ;
outToServer.println(selectedFile.getFileSize())

try {

String temp = inFromServer.readLine() ;

if('temp.startsWith ("OK")) {
clientShares.remove (selectedFile) ;
showErrorDialog("Error while publishing file");

}

} catch(IOException ioe) {
ioe.printStackTrace() ;

}

b

menu.add(item) ;
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item = new JMenultem("Search file");
item.addActionListener (new ActionListener () {

public void actionPerformed(ActionEvent e) {

if ('connActive) {
showErrorDialog ("No connection to server active');

return;

}

searchListModel[0] .clear () ;
searchListModel[1].clear () ;
searchListModel[2].clear () ;

String inputValue = JOptionPane.showInputDialog("Please

input a value");
outToServer.println ("SEARCH " + inputValue);

try {
int resultsNumber =
Integer.parselnt (inFromServer.readLine()) ;
results = new LinkedList<>();
for (int i=0; i<resultsNumber; i++) {
SharedFile cur = new
SharedFile (inFromServer.readLine(), inFromServer.readLine(),
Long.parselong (inFromServer.readLine()), inFromServer.readLine(),
Integer.parselnt (inFromServer.readLine()));
results.add(cur) ;
searchListModel[0] .addElement (results.getLast () .getFileName()) ;

searchListModel[1].addElement (results.getLast () .getFileSize())

searchListModel[?] .addElement (results.getLast () .getPath())

}

} catch(IOException ioe) {
ioe.printStackTrace() ;

}

})
menu.add (item) ;

item = new JMenultem("Exit");
item.addActionListener (new ActionListener () {

public void actionPerformed(ActionEvent e) {
System.exit (0) ;
}

})

menu.add(item) ;
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menuBar.add (menu) ;

return menuBar;

}

private JList createdList(int width, int height, DefaultListModel
model) {

final JList alList = new JList (model) ;
alist.setSize(width, height);
aList.setVisibleRowCount (15) ;

final JPopupMenu popup = new JPopupMenu() ;
JMenultem item = new JMenultem("Download");
item.addActionListener (new ActionListener () {

@Override
public void actionPerformed(ActionEvent e) {

if (search) {
SharedFile downloadFile =
results.get (searchlLists[0] .getSelectedIndex()) ;

TransferThread temp = new
TransferThread(downloadFile.getOwnersIP (), downloadFile.getOwnersPort(),
downloadFile.getFileName (), clientShares, activelistModel, alias,
activeListModel[0].size())

temp.start (),

}

})

popup.add(item) ;

MouseListener mouselListener = new MouseAdapter () {
public void mouseClicked(MouseEvent e) {

if (e.getButton() == MouseEvent.BUTTON1 ||
e.getButton () == MouseEvent.BUTTONZ2) {
int index = alist.locationToIndex(e.getPoint())
for(int i=0,; i<3; 1i++) {
if(aList == searchlLists[i])
search = true;

}
if (search) {
for(int i=0,; i<3; i++) {
searchLists[1].setSelectedIndex (index) ;
}
} else {
for(int i=0,; i<3; 1i++) {
activeLists[i] .setSelectedIndex (index) ;
}
}
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public void mousePressed(MouseEvent e) {
maybeShowPopup (e) ;
}

public void mouseReleased(MouseEvent e) {
maybeShowPopup (e) ;
}

private void maybeShowPopup (MouseEvent e) {
if (e.isPopupTrigger()) {
popup.show(e.getComponent (), e.getX (), e.get¥()):
}

};

alist.addMouselListener (mouselListener) ;

return alist;

}

private Box createBoxPanel (int width, int height, String labelString,
JList listVval) {

Box aBox = Box.createVerticalBox();
aBox.setMinimumSize (new Dimension(width, height));
aBox.setPreferredSize (new Dimension(width, height));

aBox.setMaximumSize (new Dimension ( , ))
aBox.setSize(width, height);
// aBox.setBorder (BorderFactory.createEmptyBorder (4, 4, 4, 4));

JLabel label = new JLabel (labelString);
listVal.setAlignmentX (Component.TOP ALIGNMENT) ;
aBox.add (label) ;
aBox.add (new JSeparator (JSeparator.HORIZONTAL)) ;
aBox.add(listVval);
aBox.add (Box.createVerticalGlue()) ;

// aBox.setAlignmentY (Component .LEFT ALIGNMENT) ;

return aBox;

}
private JPanel createView() {

searchlLists = new JList[3];
searchListModel = new DefaultListModel[3];

activelLists = new JList[5];
activelListModel = new DefaultListModel[5];

JPanel searchResults = new JPanel ()

searchResults.setlLayout (new BoxLayout (searchResults,
BoxLayout.LINE AXIS));

searchResults.setMinimumSize (new Dimension (this.getWidth (),

(int) ( * this.getHeight()) - ));
searchResults.setPreferredSize (new Dimension (this.getWidth(),
(int) ( * this.getHeight()) - ));
searchResults.setMaximumSize (new Dimension ( , ))
searchResults.setSize(this.getWidth (), (int) ( *
this.getHeight ()) - ),
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JPanel active = new JPanel ()
active.setLayout (new BoxLayout (active, BoxLayout.LINE AXIS));
active.setSize(this.getWidth (), (int) ( * this.getHeight()) -

for(int 1 = 0; i<3; i++) {

searchListModel[i] = new DefaultListModel() ;
searchLists[i] = createJList (searchResults.getWidth()/3,
searchResults.getHeight (), searchListModel[i]);

}

for(int 1 = 0; 1 < 5; i++) {
activeListModel[i] = new DefaultListModel() ;
activelLists[i] = createJList (active.getWidth() / 5,
active.getHeight (), activelListModell[i]) ;
}

searchResults.add(createBoxPanel (searchResults.getWidth() /3,
searchResults.getHeight (), "File name", searchLists[0]));
searchResults.add (new JSeparator (JSeparator.VERTICAL)) ;
searchResults.add(Box.createHorizontalGlue()) ;
searchResults.add(createBoxPanel (searchResults.getWidth()/3,
searchResults.getHeight (), "File size", searchLists[1]));
searchResults.add(new JSeparator (JSeparator.VERTICAL)) ;
searchResults.add(Box.createHorizontalGlue()) ;
searchResults.add (createBoxPanel (searchResults.getWidth() /3,
searchResults.getHeight (), "File owner", searchLists[2])):

// searchResults.setBorder (BorderFactory.createEmptyBorder (4, O,
4, 0));

JScrollPane searchResultsScroll = new JScrollPane (searchResults);

searchResultsScroll.setHorizontalScrollBarPolicy(ScrollPaneConstants.HORI
ZONTAL_SCROLLBAR_NEVER);

active.add(createBoxPanel (active.getWidth() /5,
active.getHeight (), "File name", activeLists[0]));
active.add(new JSeparator (JSeparator.VERTICAL)) ;
active.add(Box.createHorizontalGlue()) ;
active.add(createBoxPanel (active.getWidth()/5,
active.getHeight (), "File size", activeLists[1]1));
active.add(new JSeparator(JSeparator.VERTICAL)) ;
active.add(Box.createHorizontalGlue()) ;
active.add (createBoxPanel (active.getWidth()/5,
active.getHeight (), "File path", activeLists[2])):
active.add(new JSeparator(JSeparator.VERTICAL)) ;
active.add(Box.createHorizontalGlue()) ;
active.add (createBoxPanel (active.getWidth()/5,
active.getHeight (), "Current Throughput", activelLists[3])):;
active.add(new JSeparator (JSeparator.VERTICAL)) ;
active.add(Box.createHorizontalGlue()) ;
active.add (createBoxPanel (active.getWidth()/5,
active.getHeight (), "Mean Throughput", activelLists[4]));

JScrollPane activeScroll = new JScrollPane (active);
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activeScroll.setHorizontalScrollBarPolicy(ScrollPaneConstants.HORIZONTAL
SCROLLBAR NEVER) ;

JPanel panel = new JPanel();
panel.setSize(this.getWidth (), this.getHeight())

// panel.setBorder (BorderFactory.createEmptyBorder (4, 0, 4, 0));
panel.setLayout (new BoxLayout (panel, BoxLayout.Y AXIS));

JLabel searchLabel = new JLabel ("Search Results'");
searchLabel.setAlignmentY (Component .CENTER ALIGNMENT) ;
panel.add(searchLabel) ;
panel.add(searchResultsScroll) ;

JLabel activeFilesLabel = new JLabel ("Active files'");
activeFilesLabel.setAlignmentY (Component.CENTER ALIGNMENT) ;
panel.add(activeFilesLabel) ;

panel.add(activeScroll);

return panel;

}

public void connectToServer (String ip, String port, String alias) {

try {
clientSocket = new Socket(ip, Integer.parselnt(port));

outToServer = new PrintWriter(clientSocket.getOutputStreamnm(),
true) ;

inFromServer = new BufferedReader (new
InputStreamReader (clientSocket.getInputStream())) ;

connActive = true;

outToServer.println ("ALIAS " + alias);
outToServer.println("IP " + acceptlp);
outToServer.println("PORT " + acceptPort);
System.out.println("Ip : "4+acceptIp + " Port : "+4acceptPort);
String temp = inFromServer.readLine() ;

this.alias = temp.substring(8) ;

} catch (IOException e) {
e.printStackTrace() ;

}
}

private static void createAndShowGUI () {

//Create and set up the window.
NapsterClient frame = new NapsterClient();

}

public static void main(String[] args) {
//Schedule a job for the event-dispatching thread:a
//creating and showing this application's GUI.
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javax.swing.SwingUtilities.invokeLater (new Runnable() {
public void run() {
createAndShowGUI () ;
}
P
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Klaon SharedFile.java

package napsterclient;
public class SharedFile {

private String fileName;
private String path;
private long fileSize;

//Transef information in case someone wants to download the file
private String ownersIP;
private int ownersPort;

SharedFile () {

fileName = "";
path - mn ;
fileSize = 0;

}
SharedFile(String fileName, String path, long fileSize) {

this.fileName = fileName;
this.path = path;
this.fileSize = fileSize;

}

SharedFile (String fileName, String path, long fileSize, String
ownersIP, int ownersPort) {

this.fileName = fileName;
this.path = path;
this.fileSize = fileSize;

this.ownersIP = ownerslIP;
this.ownersPort = ownersPort;

}

public String getFileName () {
return fileName;

}

public void setFileName (String fileName) {
this.fileName = fileName;

}

public long getFileSize() {
return fileSize;

}

public void setFileSize(long fileSize) {
this.fileSize = fileSize;
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}

public String getPath() {
return path;

}

public void setPath(String path) {
this.path = path;
}

public String getOwnersIP() {
return ownerslIP;

}

public void setOwnersIP(String ownersIP) {
this.ownersIP = ownersIP;

}

public int getOwnersPort () {
return ownersPort;

}

public void setOwnersPort (int ownersPort) {
this.ownersPort = ownersPort;

}
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Klaon TransferAcceptThread.java

/*

* To change this template, choose Tools | Templates

* and open the template in the editor.
*/

package napsterclient;

import java.io.IOException;

import java.net.InetAddress;

import java.net.ServerSocket;

import java.net.Socket;

import java.util.LinkedList;

import javax.swing.DefaultListModel;

public class TransferAcceptThread extends Thread{

private ServerSocket listeningSocket;
private String threadIP;

private int threadPort;

private LinkedList<SharedFile> clientShares;
private DefaultListModel[] activelListModel;
private String alias;

public TransferAcceptThread(String threadIP,

int threadPort,

LinkedList<SharedFile> clientShares, DefaultListModel[] activelListModel,

String alias) {
super () ;

this.threadIP = threadIP;
this.threadPort =threadPort;

this.clientShares = clientShares;
this.activelistModel = activelListModel;
this.alias = alias;

}

public void run() {

try {

listeningSocket = new ServerSocket (threadPort,

InetAddress.getByName (threadIP)) ;

while (true) {

0
-

Socket connectionSocket = listeningSocket.accept();

TransferThread temp = new

TransferThread(connectionSocket, clientShares, activelListModel, alias);

temp.start (),
}

} catch(IOException e) {
e.printStackTrace() ;

}
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Klaon TransferThread.java

package napsterclient;

import java.io.BufferedReader;
import java.io.DatalnputStream;
import java.io.DataOutputStream;
import java.io.File;

import java.io.FilelInputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.Socket;

import java.util.LinkedList;

import java.util.logging.Level;
import java.util.logging.Logger;
import javax.swing.DefaultListModel;

public class TransferThread extends Thread{

Socket transferSocket;
private BufferedReader inFromClient;
private PrintWriter outToClient;

private boolean receiveThread;
private String requestedFileName;
private String alias;

private int position;

private LinkedList<SharedFile> clientShares;
private DefaultListModel[] activelListModel;

private final int BUFFER SIZE = 50

public TransferThread(String ip, int port, String requestedFileName,
LinkedList<SharedFile> clientShares, DefaultListModel[] activelListModel,
String alias, int position) {

try {

transferSocket= new Socket (ip, port);
outToClient = new
PrintWriter (transferSocket.getOutputStream(), true);
inFromClient = new BufferedReader (new
InputStreamReader (transferSocket.getInputStream())) ;

} catch (IOException e) {
e.printStackTrace() ;

}

receiveThread = true;
this.requestedFileName = requestedFileName;
this.clientShares = clientShares;

this.activelistModel = activelistModel;
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this.alias = alias;
this.position = position;

}

public TransferThread(Socket transferSocket, LinkedList<SharedFile>
clientShares, DefaultListModel[] activelistModel, String alias) {

this.transferSocket = transferSocket;

try {

inFromClient = new BufferedReader (new
InputStreamReader (transferSocket.getInputStream()));
outToClient = new
PrintWriter (transferSocket.getOutputStream(), true);

} catch (IOException e) {
e.printStackTrace() ;

}

receiveThread = false;
this.clientShares = clientShares;
this.activelListModel = activeListModel;
this.alias = alias;

}

public void run() {
String reply;

if (receiveThread) { // The thread has to request the file from
the other client and start reading it

outToClient.println("FILE " 4+ requestedFileName) ;
try {
reply = inFromClient.readLine();
System.out.println(reply);
if(reply.equals ("OK")) {
File dir = new File(alias);
dir.mkdir() ;
File downloadFile = new File(alias + "\\" +
requestedFileName) ;
if('downloadFile.exists()) {
downloadFile.createNewFile () ;

}

//Maybe inform server about changes in active files

clientShares.add (new
SharedFile (downloadFile.getName (), downloadFile.getAbsolutePath(),
downloadFile.length()))

activeListModel[0] .add(position,
downloadFile.getName()) ;

activelistModel[1].add(position, "0");

activelistModel[?].add(position,
downloadFile.getAbsolutePath()) ;

activeListModel[2] .add(position, "0");

activelistModel[4] .add(position, "0");
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try

{
FileOutputStream outFile;
outFile = new FileOutputStream(downloadFile) ;

DataInputStream fileToReceive = new

DataInputStream(transferSocket.getInputStream()) ;

int bytesRead = 1;
byte[] fileInBytes = new byte[BUFFER SIZE];

double start, end, elapsedTime;
double currentThrou, meanThrou = 0;

while (bytesRead > 0) {

start = System.nanoTime() ;

int totalRead = 0;

for(int 1 = 0; (1 < 1000) && (bytesRead =
fileToReceive.read(fileInBytes)) > 0; i++) {

downloadFile.length())
(long) currentThrou) ;

(long)meanThrou) ;

totalRead += bytesRead;

outFile.write(fileInBytes, 0, bytesRead);

}

end = System.nanoTime () ;

elapsedTime = end - start;
currentThrou = (totalRead/elapsedTime) *
meanThrou = (meanThrou + currentThrou) / 2;

activeListModel[1].set(position,
activelistModel[3].set(position,

activelListModel[4] .set(position,

}

outFile.flush();
outFile.close();

fileToReceive.close() ;

} catch(FileNotFoundException fe) ({

}

System.out.println("File cannot be saved.");

System.out.println("Transfer completed " +

downloadFile.getPath())

}//Maybe an error message that the infos the client had

is invalid right now

’

transferSocket.close();
} catch(IOException e) {
e.printStackTrace() ;

}
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} else {
try {

reply = inFromClient.readLine () ;
System.out.println(reply) ;
if(reply.startsWith("FILE")) {
//Search if the file is availiable
String fileName = reply.substring(5);
System.out.println("Need to transfer a file " +
fileName) ;

int i;

boolean flag = false;

for(i=0; i1 < clientShares.size() &&
'clientShares.get (i) .getFileName () .equals(fileName); i++);

if(i == clientShares.size()) {
System.out.println("No file");
outToClient.println ("NOFILE") ;

} else {
outToClient.println ("OK") ;

try {

FileInputStream inFile;
inFile = new
FileInputStream(clientShares.get (i) .getPath())

DataOutputStream fileToTransfer = new
DataOutputStream(transferSocket.getOutputStream()) ;

byte[] fileInBytes = new byte[BUFFER SIZE];

int bytesRead;

while((bytesRead = inFile.read(fileInBytes))
> 0) {

fileToTransfer.write(fileInBytes, 0O,
bytesRead); // stelnoume to arxeio

}

inFile.close()
fileToTransfer.flush();
fileToTransfer.close();

} catch(FileNotFoundException fe) ({
System.out.println("File not found.");
}

}

transferSocket.close() ;
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} catch (IOException ex) {
outToClient.println ("NOFILE") ;

Logger.getLogger (TransferThread.class.getName()) .log(Level .SEVERE, null,

ex) ;

}
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9. Inyég

http://www.p2pfoundation.net/Main_Page

H p2p Foundation dwatnpei éva wiki-based site, blog kot newsletter pe oxond v
TANPOPOPNON KoL TNV CVTOAAAYT] OTOYEDV Y1 SLAPOPES TTLYEG TV Peer to peer
OIKTO®V.

http://en.wikipedia.org/wiki/Peer_to_peer
Mia elcay@yn otnyv évvolo Tmv peer to peer diktdmv amd v online eykvkAomaideio
wikipedia pe mAn0og oyetikav links ko avoapopmv.

http://www.techweb.com/encyclopedia/defineterm.jhtm|?term=peer-to-peer+network
Amd v gykvklonaidela teyvoroyiag TechEncyclopedia opiouéveg TAnpopopieg kot
dwrypapLpLe- To Peer to peer Siktvmv.

http://www.cachelogic.com/

H cachelogic sivar po gtoupeio mopoyng Avoewmv peer to peer diktbmong. Inv
1GTIOGEADA TNG VILAPYOVLY YPNGLLES TANPOPOPIES KO EVOLOPEPOVTA EpEvVa GE BENaTOL
peer to peer.

http://www.sandvine.co.uk/solutions/p2p_policy mngmt.asp

H Sandvine sival po etaipeion mov avamtdooEl Kol eUmopevetol eE0MTAMOUO
SIKTO®V. XNV 10TI0GEAS0 TN VITAPYOLY peptkd White papers yia to peer to peer
diktoa.

http://www.p2pscience.org/

To p2p science iva éva Site €6TINOUEVO OTIG EQAPUOYEC TV Peer to peer dikTvmv
v mv emt- otiun. [epiéyet apketd links ywo software, blogs kot forums oyetcd pe ta
peer to peer.

http://www.firstauthor.org/Downloads/P2P.pdf
ApBpo yio v cupfoin Twv peer to peer SIKTO®V GTNV EMGTNOVIKN pevva. te
TAN00¢ TopaTo- UTMOV.

http://www.gnutella.com/
H enionun 1otocelido tov Gnutella. Tlepiéyet yevikéc mAnpogopieg, odnyiec yo véa
wéAn L links kot véa Tov apopoldV THV KOWVOTNTA TV YPNOTOV TOV.

http://www.idea-group.com/downloads/excerpts/Subramanian01.pdf
Core Concepts in Peer-to-Peer Networking Detlef Schoder, Kai
Fischbach,Christian Schmitt, University of Cologne, Germany
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