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NepiAnyn

'Eva ouotnpa opotipov KOPBmv aroteAsital amo £€va oUVOAO aUTOVOU®V UTTOAOYIOTIK®V
KOpBwv oto Atadiktuo, ot oroiot ouvepyalovial pe okoro v aviaddayr) dedopévav. Lta
ouCTNHATA OPOTII®Y KOPB®V TOU XPNOo1HOoIIolouvial EUPERS ONHEPA, 1] avadntnon mAnpo-
@opiag yivetal pe xprjon Aégewv kAeldwv. H avaykn yia mo eKQpactikeég Asttoupyieg, oe
ouvduaopod pe v avarntugn tou Zhnuaciodoykou Iotou, 0drynoe ota cuctipata opoTGev
KOpBwv Baociopéva os oxnuata. Ita oucthpatd autd Kabs kKopBog xpnotpomnotel Eva oxnpua
pe Baon to omoio opyavavel ta tormkd dtabéotpa dedopéva. Ia va eivar Suvary) i avalnm-
on 6edopévav ota ouothpata autd unapxouv duo tporol. O npotog eivatl Aot o1 kopBot va
XPNotpornotovy 1o 1610 oxfjpa KAtt 1o omnoio dev ivat euédikto. O Sevtepog 1portog divel v
autovopia oe kGBe kOPBo va ermAéyet 6rolo oxnpa YAel KAl anattel v VIAPEH KAVOVRV
aVToToiX10MG PETAdy TV OXNUAT®V Yid va PIIopouUV vd ArOTIHOVIAL Ol EpRTHoeg. AUTdg O
TPOII0G TIPOOPEPEL eueAi§ia ouwg dev unootnpilet v avtdopatn Snuioupyia kat ) Suvapikn
aAvavémor TV Kavovev, Mo £ival arnapaitnieg yla éva ouotnpd opotipieov KOPB8omv.

Ztoxog g durdeopatkng epyaciag eivat 1 avartudn evog oUoTHIATOg OPOTIH®V KO-
Bav Baolopévo os oxfjpata to oroio (a) Ya ermrpérel pia oXetKy eusdi§ia oty Xpron v
oxnpatev kat () 9a diver v Suvatdinta PETACKPIATIONOU EPWOTIOEDV XOPIG TNV avAayKn
S1aTUneong Kavovev avuotoixiong petaiy oxnpdtev, spnotponoioviag KOpBoug pe oxnuata

RDF mou amnoteAouv uroouvoAa-oyelg evog Baoikou oxnpatog (kaboAko oxnpa).

Aégerg KAebua

Tyompua opotuev Kopbav, Zuotnua opotipev kKopbov Baciopévo oe oxfipata, Xnua-
olodoykog Iotog, RDF/S, RQL, Jxta
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Abstract

A peer-to-peer system is a set of autonomous computing nodes (the peers) which
cooperate in order to exchange data. The peers in the peer-to-peer systems that are
widely used today, rely on simple keyword selection in order to search for data. The need
for richer facilities in exchanging data, as well as, the evolution of the Semantic Web, led
to the evolution of the schema-based peer-to-peer systems. In those systems every node
uses a schema to organize the local data. So there are two ways in order for data search
to be feasible. The first but not so flexible way implies that every node uses the same
schema. The second way gives every node the flexibility to choose a schema according
with its needs, but on the same time requires the existence of mapping rules in order
for queries to be replied. This way though, doesn’t offer automatic creation and dynamic
renewal of the mapping rules which would be essential for peer-to-peer systems.

This diploma thesis aims to the development of a schema-based peer-to-peer system
that allows a certain flexibility for schema selection and on the same time enables query
transformation without the use of mapping rules. The peers use RDF schemas that are

subsets (views) of a big common schema called global schema.

Keywords

Peer-to-peer, Schema-based peer-to-peer, Semantic Web, RDF/S, RQL, Jxta
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Ba Beda KATAPXV va £UXAPIOTHO® TOV KAONYNT K. ......... yia v emiBAeyn authg g

SimMAepatiking epyaciag Kat yia v euKkaipia mou pou £€600oe va TV EKIIOVI|0® OT0 EPYACTLP10
Zuotnpatev Bdoswv I'voosov kat Aedopévav. Eniong euxapiloto 8iaitepa tov Ap. ............
yla mv kabodrynor) tou Kat v e§alpetiky ouvepyaoia rou sixape. Tédog Sa 16sda va
£UXAPIOTI0® TOUG YOVEIG 1OU yia thv Kabodnynon kat v ndikr) cupnapdctact) mou Jou

PocEPepav 0Aa autd ta xpovia.
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NMpoAoyoc

Ztov ipoAoyo avadepoviatl dpata rmou Hev eivat EMOTNIOVIKA 1) TEXVIKA, OIS TO TTAAI010
rou SievepynOnke n egpyaocia, o térog diedaywyng, to Epyaoctrplo oto oroio ekrovrOnke

K.AIL
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Kepdhaio 1: EIOCIYO)Yﬁ

O [Naykoopiog Iotog anotedel xwpo Sakivnong 1epActiou OYKOU TANPOPoplav. Qotdco,

1] CUVIPUTTIKY] MAsloyndia tov mAnpopopieov tou Iotov, eivatl mpooavatoAiopévn Ipog
1oV avBpwro-yprotn Kat dev eival katavontr) arod 1g epappoyég. Ma va adlorownBet Aowrtdv
n 8abéoyun mAnpogopia Kat va yivel mo €UKoAn rn aviaddayr] Kai ) enegepyaoia g, o
[Mayxkoopiog Iotog egediooetat oto Znpactodoyko lotd.

O Znpaotodoyikog Iotog, sival pa e6€A1gn tou onuepvou Iotou, péoa otov oroio Hive-
Tal KaAd oplopévo vonpa oty minpogdopia rmou Stakiveital, H1eUKOAUVOVIAG 11 ouvepyaoia
petady urodoyiot) kat avbporou [1]. Mo ouykekpipéva Givel ) duvatdtnta KaAutepng
pooBaong oe Peydado OyKo Mnywv mAnpodopiag, Kab®g Kat o anoteAeopatikyg dtaxkivn-
ong TV MANPoQoplev, Xpnotporolwviag dedopéva mou tg meptypdpouv Kat ovopaldoviat
“petadedopéva”. H kaAutepn) yvoor) g onpaociag, tng Xprons Kat tng mootntag 1oV mnyov
S81euKOAUVEL onpavika T duvatotnta npoéoBaong os Tnyeg Tou Iotou Kat v autoparn emne-
Eepyaoia tou meplexopévou mou uridpxet S1abfotpo oto Awadiktuo Bacel tou vorjpatog Kat
OX1 HOVO TG HoperS g rAnpogopiag.

‘Eva and ta mo Baocika 9épata ya myv avarrudn tou Znpactodoyikou Iotou eivat to
va PIopouv o1 UTTOAOY10TéG va aviaAAdooouv 6edopéva petadl epapuoymy. e €va avoiyto
ieP1BAAAov OTieG £ival 0 Znpactodoyikog Iotog xpetadetal £va UEAIKTO KAl SUVAHIKO 110VIEAO
avtadAayrg debopévav onwg eival ta ocuotpata opotinev Kopbev (Peer-to-Peer systems).

‘Eva ovotnpa opotipev KopBwmv aroteAgital arno éva oUVOAO AUTOVOR®V UTIOAOY10TIK@V
KOpBwv, ot oroiol ouvepydadovial pe okomd v avraddayr dedopéveov. Ta cuotrpata o-
POT®V KOPB®V TTOU XPI1O1I0IT0I0UVIAL UPERS ONHEPA KUPI®G yia TV aviadAdayn apxeiov
HOUO1KNG, €X0UV TIOAU HiKkpEG duvatotnteg Siaxeipiong dedopévav. H avalninon mAnpogo-
plag ota reploootepa arod auvtd yivetal pe xpron Atgewv kAediov (keyword-based search).

H avaykn yia 1o ek@paotikég Aettoupyieg, oe ouvbuaopo He v avartudn tou Znpaoto-
Aoywkou Iotou, odrynoe ota ocuotpata opotipev KOopBwv rou sivatl Baciopéva os oxrpata
(schema-based peer-to-peer systems). Zta cuotpata avtda kabe k61Bog Xpnotpornoiet Eva
oxnpa pe Baon 1o oroio opyavovel ta tormkd dtabéopa dedopéva. Ot texvoloyieg Tou Xn-
paotoAoyikou lotou Sivouv ) Suvatotta opyaveong tov dedopévav NEom oxXNPATeV IToU Td
EPLYPApOUV.

To mAaiolo RDF eivat éva t€to10 gpyaleio avartapdotaong petadedopévav. Xe éva RDF
apxeto opidovial SnAaoeig yla avikeipeva tou Iotou onwg oedideg, ouyypageig, mpoypdppa-
ta K.t.A. Mia enéktaon tou mAaiciou RDF eivat to RDF Schema 1o omoio napéyxet prxavi-
OpOUG MEPTYPAPLS OXETIKOV AVIIKEINEVOV TOU lotou kabwg kat tov oxéoewmv petadu toug. To
RDF Schema Baocietal oe kAaoeig Kat 1810TTEG EVVOIEG YVAOOTEG AITO TO XWPO TOV AVIIKELE-
vootpepwv ocuotnpatev. H Baoikr dtagpopa sivat 61t oto mAaiolo RDF ot 1616tn1eg opidovrat
ave§dptnta amno tg KAACES.

Xpnowporowwviag Aoumov 11§ TeXvoAoyieg t1ou Znpactodoykou Iotou pmopoupe va 6n-
H10UPYHO0UHE oUoTHatd OpdTipeV KOpBwv pe audnuévn dadettoupyikotta ta oroia Sa
avtadddooouv petagyu toug mAnpodopia pe vonua kat 9a €xouv 1t Suvatdinta Siatunwong

EPWTU)OEWV IO EKPPACTIKGOV A0 aUTég 1ou Paoidovial oe Aégelg kAebid.



KegpdAaio 1. Ewoaywyn

1.1 Avukeipevo tng StmAopatirngg

To Paokod {ATUa MoU MPOKUITIEL YA Td OUCTHHATA OPOTIH®OV KOpBwev mou givat Baot-
opéva og oxnuata, eivat g da propouv ot KopBot va avadniouv kat va aviaAAdcocouv
b6edopéva, Satnpaviag tv autovopia toug. Auvo mpooeyyioelg €xouv ripotadei otnv BiBAto-

ypadia:

1. H npotn nipooéyyton anattel va Undpyet £va KEVIPLKO OX1Hia 1o ortoio da Xpnotpiomnoto-
UV 0ot o1 kopBot [2]. O1 gpotroslg dratunwvovial Kal amotipouvial pe Bdaon to id1o
oxnua. M t€towa Auon Sa ftav kadn yia rnepiBailovia pe kabopiopéva opia, Orwmg
yla mapddetypa 1o TormKo 8iKtuo evog opyaviopou. 'Opeg os éva avorXto reptBaliov
onwg eivat o [Taykoopiog Iotog xpetddetal éva mo €UEAIKTO POVIEAO TTOU VA EITITPETTEL

TV XP1O1 MTOAA®V OXNHAT®V.

2. H deUtepn mpoogyyion Sivel v autovopia oe kKABs kOpBo va ermAEyel OTIOI0 oXHpa
9¢Aet. O1 gpwinoeig Satuni@voviatl pe Paocn Eva oxfpa Kat anotipouvial pe Baocn dAAa
oxnpata, péow® plag dtadikaoiag petacxnpatiopou epotoswv (query reformulation).
H 61adikaocia autr] amattel v unapgn Kavovev avtotoixiong (mapping rules) [3].
'Opwg, og éva ouotnpa OPOTIHOV KOPBmV 01 KOpBol PImopouv va UIaivouv Kat va
Byaivouv oto diktuo ouvexwg. Aev elval YveOTO eMOPEVEOG €K TOV IIPOTEP®V Td {euydpla
1OV KOPBrV 1etady TV Oroimv MPETEL VA UMIAPYX0UV KAavoveg avilotoixiong. Ermiong, ot

KOAVOVEG AUTOL TIAX0VIAL XEIPOVAKTIKA Kat €ival SUOKOAN 1) OUVIHPN O] TOUG.

Avukeipevo g Surdepatknig eivat n avartudn evog cUCTAIIATOg OPOTIR®V KOPBmV Baot-
opévo oe oxrpata to oroio (a) Sa ermrpérel pia OXeuK: eusdiia oty XProrn 1oV OXNRATOV
kat (B) 9a diver v duvatdnta PETaoXNPIATIOROU EPATHOLOV XOPIG TNV avaykn Siatine-
01g KAVOVRV avtlotoixiong petaiy oxnuatewv. To ovotnua ndadn Bpioketat avdpeoa ota
dUo poviéda mou nepiypadnkav napandve, ard rnisupag euedi§iag kat divel ) duvatotn-
1 AUTOPATOU PETACYNHATIONoU epwinoewmv. Xpnowpomnoiel kopBoug pe oxnpata RDFS mnou
AroteAoUV UTTOOUVOAA-OYELS (Views) evog BaocikoU oxnuatog (KaboAiko oxnua).

'Eva mapddeiypa epappioyng tou ouotpatog autou da ftav n aviaddayn BiBAoypadt-
KOV Sedopévev petadu tav epsuvniwv. Kabe epesuvning 9a cuppeteiyxe oe autd to ouotnpa
opotpev KopBwv pe eéva 61ko tou RDF oxnpa ovpgeva pe 1o omoio Sa opyaveve tig on-
Hoo1ev¥oelg TOU Kal tautoxpova da propouoce va avadnifjoet avaloya debopéva anod aAdoug
KOpBoug. ¥’ éva 1€1o10 ouotnpa 9a Propoucayv va CUPHETIEXOUV ©G KOPBO1 EKTOG amod Pepo-

VOULEVOL EPEUVITEG KAl EPYAOTHPLA 1] KAl ouvedpla.

1.2 Opyavworn Tou Topou

H epyaoia autn sivatl opyavepévn oe ertda kepaiaa: 1o Kepddaio 2 divetar 1o dewpn-
TIKO urtoBabpo 1OV PacKOV TEXVOAOYI®V IOU oxetidovial je ) SUmA@PAtiKY auty). ApXiKa
nieprypagovial ta diktua opdtpev Kopbev, ot cuveéxela to mAaiolo RDF kat tédog Hive-
Tal pa peAe) v yAwooov epotrjoenv yia RDF. Xto Kepdalailo 3 apyika neptypdagoviat ot
OXETIKEG 1€ TO €A €pyaoieg KAl OTr) OUVEXELA HiveTal 0 OTOX0G TNG CUYKEKPIHEVNS EPYA-

olag. Zto Kegpdldaio 4 mapouoialetal n avaduor kat 1 oxebiaon tou ocuotnpatog, dniadn



1.2 Opydvwon tou 100U

1 MEPYPAPN] TV UTIOCUCTNHATOV KAl IOV epappoyev tou. H meptypadr) ng vdomoinong
TOU OUOCTHHATOG, PE avAAuorn ToV Bactkov alyopifpov kabwg Kat AeTopépeleg OXETIKA e
TG TTAQTPOPHES KAl TA IIPOYPAPHATIONIKA epyaAeia ou xpnotpomnoindnkav divetat oto Ke-
@dAao 5. Zto KepdAaio 6 mapouoiadetal o €AeyX0g KAANG AEToUpyiag T0U CUCTHIATOS e
Baon éva ouykekpipévo oevaptlo xpnong. Tédog oto Kepddaio 7 Sivetarl ) ouvelopopd autng

g SmMAepatikng epyaociag, Kabmg KAt PeAAOVIIKEG EMEKTAOELG.
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keapérao 2: ©€WPENTIKS UNdPadpo

E :to KepdAalo autd napouotadovial avaAutika ot Tpelg Pacikeg teXvoAoyieg mou €xouv
ox€on He Vv epyaocia avtr, 6nAadn ta ovotrjpata opotpev Kopbev, to miaioto RDF

Kat o1 YA®ooeg epwtroemv yia RDF.

2.1 Zuotfpatd OpHOTIHGOV KOpBwv

2.1.1 Tueival Ta cUCTHPATA OPOTINGOV KOp6wv

Zta peydAa katavepnpéva ouotpata oneg ivat o I[aykoopiog Iotog, yivoviat epgavr)
1a poBAfjpata tou napadoolakou poviedou reddtn/efunmpetntr): Ot ninyég mAnpogopiag
Bpiokoviat palepéveg oe Alyoug KopBoug (sfurnpetntég) otoug oroioug cuvdéovial mapa
rtoAAoi meddrteg [4].

Ot apxég rou S1Ermouv ta cUCTAIATA OPOTIH®V KOPB®V givat ot e§hg:
e H apxr) tou polpdopatog tov mopov.

e H apxr tng autoopydveong.

ZUPQ®VA HE TO OUVIAKTIKO aUTO, T0 Iapddeiypa ypadetal og eSng:

.<?xmlversion="1.0"7?>
.<rdf:RDFxmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/"

xmlns:exterms="http://www.example.org/terms/">

1
2
3
4
5. <rdf:Description rdf:about="http://www.example.org/index.html">
6 <exterms:creation-date>August 16, 1999</exterms:creation-date>

7 <dc:language>en</dc:language>

8 <dc:creator rdf:resource="http://www.example.org/staffid/85740"/>
9 </rdf:Description>

10.</rdf:RDF>
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keparao 3. Meplypagr 8éparoc

Zto KePAAalo autd apyikd ylvetatr pla meplypadl] 1oV oCUCTNHATOV OPOTIH®V KOPB®V
rou eivat Baotopéva oe oxnuata (schema-based peer-to-peer systems). Xt ouvéxela
neptypagovial 1pia Bacika cuotpata mou avhKouv 0€ AUty TV Katnyopia, kabwg kat éva
ouotnpa yla twm dwaxeipnon RDF oxnudtev, kat t€Aog avaluetdal 0 otoxX0g g mapoucag

epyaoiag.

3.1 ZIxeurEg epyacieg

Ot Bdoeig 6edopévav elonyayav éva tporo arnobrnkeuong Kat avakinong tov dedopévav
nou PBaoti{otav oto oxnua [4]. Ta mpota cuctpata opoTPEV KOPBmV Mou meplypayape
otnv Ynoevotnta 2.1.2 £édwvav peydAn onpaocia oty apXlIEKTIOVIKY] TOU CUCTAATOS KAt TV
8POOAGYN O TOV EPOTHOEWV KAl AYOTEPT) OTOV TPOIIO AVAIIAPACTAcH§ Kat 11§ Suvatotnieg
avadnmorng. H avalninon oe autd ta ovotjpata opotipev Kopbav yivetatl pe faon mporka-
dopilopéva xapaxkmplotka - deikteg, 1) pe npoortadesia aviotoixiong pag AEng KAe1Hi.

H avéaykn Aomov yia 1o eKPpacTiKEG AEITOUPYieG 081y 0OE 0T CUCTIIATA OPOTIHOV KO-
Bav ta oroia eival Baciopéva oe oxnpata (schema based peer-to-peer systems). ITpokettat
yla opotipeg urnodopeg dayeipiong dedopévav rmou opmg datnpouv 6Aa Ta XapaKInploTKA

TOV CUCTNHATOV OPOTIHOV KOPBMV. ..vvvevernerneineeinennnens
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Kepdhaio 4: AVéAUCﬂ Kal Cxebl'acn

E :to KedPdAalo auto nmapouotddetal 1 PeALTn mov £yve yid TV UAOIIOinon tou ouotipa-
10G. ApX1KA MEPTYPAPETAL I APXITEKTOVIKI] TOU CUCTIATOS KAl Yivetal 0 d1ax®plopog
TOU OTa EMMPEPOUG UMTOCUCTHHATA, EVE OT CUVEXELA MEPLYPAPOVIAL Ol EPAPHOYEG TOU OU-

ot aTog.

4.1 Avadluorn - neplypagi) apXlTERTOVIKAG

v evénta aut napouctddetal 1 avaduon TOU OUCTHHATOS KAl O X®PLOPOG TOU O

UTioouotpata 60ov adopd IV ApPXITEKTOVIKT.

4.1.1 AlaX®PLOPOG UNOCUCTNPRATROV

To ouotnpa arotedsitat amo toug armdoug kKOpBoug kat éva kopBo Giaxepilotr. Xt0
Onpeio autd avalUuoupe To oUoTna VoG ArmAoU KOPBOU, TO OIoio aroteAsital aro ta £§1g

uroouotpata:
e Yrmoouotnpa dnuioupylag oxnpatog.
e Yroouotnpa evoopdatoong Sedopévev oto oxnpa.

e Yroouotnpa emkoweviag kopbou.

To ZxnNua 4.1 anekovidet ..............

4.1.2 TIleprypadl] UNOCUOCTNHATAOV

IMapakdt® divetal AeTtopeprg MEPypAdn] Yia Kabéva anod ta CUoTHATA TIOU avapEPAliE.
H nieprypadr) auvty yivetat pe faon ta Siaypdppata porg dedopévav.
Ynoouotnpa dnploupyiag oxnpatog

To unoouotnpa Avtos ...............



Kepalaio 4. Avaluon kat oxebiaon

YtroguoTnua Y'ITOO'l'JO'Tr”..IIG
ETTIKOIVWVIOG TTPOCAPHOYNS
KOUBou ETTIKOIVWViag
(Ixta)
ol

sl

-

=

YTtroouoTnua YtroouoTnua
diarrpocwTreiag atrdvrnong
XPNoTN EPWTATEWV

YmocuoTtnua
evowpdrwong
Oedopéviv OTO
oxnMa

YtroouoTnua
dnuioupyiag
oXnuaTog
(RDFSculpt)

YmroouoTtnua SIETTAPRAG
Bdong RDF
(RSSDB/RQL)

Bdaon Zxnuatwv
Kal AeSouEVWV
RDF

Zxnpa 4.1: Apyuektovikn Aniou Kou6ou



Ke@draio 5: YAO"Ol'non

Zto KePAAalo auto meptypadetal 1 UAOIOINon Tou oUuotpatog, pe Bdaon tr pedétn mou
TIAPOUCIACTNKE OTO MPONYOUHEVO KePAAAlo. ApXIKA apouctadetatl 1 mAatpoppa Kat
1A TIPOYPAPHATIONKA epyaleia mou xpnotponow)Onkav. Xt ouvéxelwa divoviatl ot Aermto-
pépeleg vAomoinong yla toug Baoikoug aAdyopibpioug tou cuotrpatog kabmg Kat 1 dopr) Tou

ROd1Ka.

5.1 Aesntopépeleg vAonoinong

Iy evotnta autr) apouotadoviat ot Bacikoi aAyopidpol mou avantuxdnkav kabmg Kat
AETITOPEPELEG OXETIKA HE TNV UAOTIOINOT NG EIMKOIVOVIAS TV KOPBMV.
5.1.1 AAyopiOpot
AAyop10p0og eloayayng dsbopéivav

‘Otav évag KopBog e10£pXETAL Yid IIPAOTH (POPA OTO OUCTNHA, APXKA Snoupyel 1o oxnua
ou 9¢Aet xpnopornowwviag 1o RDFSculpt. It ouvéyeia................

IMapadewypa

'Eoto 01t 0 KOpBog €xel ermAélel va ouppetexel oto ovotnua pe o RDF oxAjpa mou
paivetat oto Zxfpa. ‘Eote emiong ot amod 1o SQL epdtniia rmou €Xel KAVEL Ol OXEOIAKI)
Baon, €xel mpokUYet 1 6P nou @ativetat otov [Mivaka. Ma tg avaykeg tou napadeiypiartog
Yewpoupe o1 1) 0PI AUTr) IEPLEXEL LOVO Pia eyypadm.

5.2 IIeprypadn KAACE®V

Zinv evotnta autn Sivetal pia oUVIOHI MEPypaAdn] TV KAAOE®V, TV Mediov KAl TaV

1ebodwv Tou g artapti{ouv.

5.2.1 public class FirstUi

H rAdon autt] kataokeuddet tnyv 006vn €10ay®yng TOU XProty OT0 cUCTHd.

IIebia

e private GridBaglLayout blayout

To layout yia 6Aa ta Panel.

e private GridBagConstraints con

Ta constraints yia to layout.

e private Icon arrowR

Ewovibio yla 1o koupri Next.



KegpdAaio 5. YAoroinon

M£60od0o1

e public FirstUi()

O KRATAOKEVUAOTHG TS KAAONG 0 oroiog KaAel v createEntryFrame().

e private void createEntryFrame()

M£6060g TTOU KATAOKEUALEL TO EVEQPALIE.



Kepdhaio 6: 'EACYXOQ

E :to KePAAalo autod yivetal o €Aeyx0g KaArg Aettoupyiag Tou ouoTpatog.

6.1 MeOodoAoyia EAéyxou

O £AeyX0G TOU OUOCTHHATOG AUTOU IpAyHATonow)OnKe pe ) XPpron evog oevapiou Aet-
Toupyiag. Zupgova pe 10 oevdplo auto Je@poupe OTL OTO CUCTNHA UTIAPXOUV TPELS KopBot
(peerl,peer2,peer3). ®cwpoulie miong ot o1 KOPBotl peer2 kat peer3d £xouv b oxnua Kat
b6edopéva. To oxrjpa tou peer2 @aivetatl oto LXnpd.

Emniong n torodoyia tou cuotijpatog £xet og €81g: o peer2 eivat yeitovag tou peerl kat
o peer3 yeitovag Tou peer2.

Apxikd Aowmov Sa Snpioupyrjcoupe oxfjpa yua tov kopBo peerl kai ot ouvéxewa Sa
gloayoupe oe autd dedopéva e€etadoviag £totl v KaAn Asttoupyia tou unoouotpartog 6n-
Ploupylag oXAtog Kat T0U UTTOCUCTHIATOS £10ay®yHg dedopévav. Xt ouvéxela and Tov
KOPBO auTo OTEAVOUPE £PMTNOEIS OTOUG UTIOAOUTOUG Y1d TOV €AEYX0 TOU UIOCUOCTHATOS d-

TIAVINONG EPWINOE®V KAl EMKOVAVIAS KOPB®V.

6.2 AvaAutiki napouciacn eA£yXou

Ztnv evOtntd aut apouctadoupe avaAuTiKA TOV €AEYX0 TOU CUCTIIATOS CUPP®VA HE TO

0OEVAP10 TI0U MEPTYPAPNKE OTNV IIPONYOUHEVE) eVOTI|TA.
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Ke@draio 7: ﬂapébelvpa Mivaka

7.1 Zupnepaopata

Ta cuotpata opoTpeV KOPBeV, IIPOKEIPEVOU va UMOOTNPi{ouv Mo eKPPACTIKEG Aetl-
ToUpYieg avartapaotaong Kat avadfnong debopévav, egedixbnkav ota cuotrpata opoOTpOV
KOopBwv ta omoia Paciloviatl otig texvoloyieg tou Inpaciodoyikou lotou yla v avana-
paoctaorn v dedopévev NE€on oxnuAtev ou ta neptypadouv (Schema-based peer-to-peer
systems).

ZUpnepaocpatika 1o oUotnpa nou avartuxbnke ota miaiola auvthg g SumAepatikng
givatl éva mAnpeg ouotnpa opoTIHEV KOPBaV BAciopévo os oxnuatda, 1o ornoio kabiotd du-
vatr v avadninon ng minpodopiag pe éva SlapopeTiko TPOTo arr’ Ot td NPournapxovid

ouotpara.

7.2 MeAdovuirég Encktaosig

To ouotnpa mou avantuxbnke ota miaiola avtg g dimlepatkng epyaciag Sa pro-
pouoce va PeAtiwbel kat va enektabel mepattépw, TOUAAXIOTOV ®G TIPOG TPEIS KATEUOUVOELG.

ZUYKEKPIIEVA, avadEpovial ta akoAouba:

¢ Evoopatmon dabikaoiag emAoyng oxrpatog pe Baor 1o onoio o k6pBog Sa cuppetexet
oto ouotnpua. 'Etotl onwg £xel oxeblaotel 1o ovotnpa, kabe kopBog €xel tn duvatotnta
va dnuioupyroetl moAdd oxfjpata Kat va arnofnkeuoel Sedopéva og TIEPIO0OTEPA ATIO
éva. Qg oxnpa tou kopBou (pe Baon to omoio anavidel TG epatoelg), Sewpeitat 1o
teAdeutaio oto omoio amobrkeuoe dedopéva. H duvatdinta smdoyrng Sa tou mapeixe

MEeP1000TeEPN gusdiSia.

e Auvatomnta avtiotoixiong dedopévev ta omoia va punv eivar anobnkeuvpéva oe Bdon
6edopévav adda oe apyela. H amodéopeuvon aro t Bdaon 6edopévev Sa ékave 1o

oUoTNa 1o €UKOAO OTNV £YKATACTACT KAl T XP1o1).

e AZ10AOYNON TOU CUCTHIATOS MG P0G T CUUPIEPIPOPA TOU AV CUPHETEXEL OE AUTO He-
yaAog apibpog kopBev (scalability testing) kat av xpnowponownOet €va moAu peydlo
KaBoAko oxnpa. H a§loddéynon autr) adpopd v taxutnta pe v ornoia évag Kopeog

aipvel amaviroelg o Pid €pROTNOoN KAB®OG Kat Ty moloTId IOV ATTAVIOEDV.



KepdAaio 7. Iapdberypa ITivaxka

[Tivaxkag 7.1: ITivaxag aindeiag g Aoyucric ovvaptnong F
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keapérao 82 Mapddelypya Madnuank®v Ixéoewv - EKkppdcewv

8.1 Zupnepaopata

Ta cuotpata opoTIPIeV KOPBmV, TIPOKEIPEVOU va UTOOTNPi{ouv Mo EKPPACTIKEG AEl-
Toupyieg avarapaoctaong kat avadrong dedopévav, eedixbnkav ota cuotpata opoOTHI®Y
KOpBwv ta oroia Paocidovtatl otig texvoloyieg tou Inpaoctodoyikou Iotov yua v avamna-
paotaorn TV dedopévev PEow oXNPATeV ITou ta neptypadouv (Schema-based peer-to-peer

systems).

1
Zta ouotfjpata avtd kabe y = f fodxy = fol S (x)dx xopBog xpnowornotei éva oxnua
0
100
ya v Z a; avanapaoctaon v 6edopévav tou. 'Onmg ot éva cuotnpa opoTIeV KOpBwmv,
i=0
KABs kKOPBog €xel SlaPopeTikEG analtr|oelg avanapaotaong dedopévav. Enopéveg mpermet

va undpyxet evedidia otnv ermioyr) oxfjpatog. Ta cuotpata rmou €yxouv mpotabet

X2
HEXPL TOPA KAl mapéXouv autr) v euedia, yia va eival uvatr n avadinon minpodopiag,
Aratrtovy Vv Urapsn Kavovev avilotoiX10ng HETaiy Tov oXNUATeV 1e BAaon Toug oroioug va
petaoxnpati¢oviat ot epatoelg. 'Opwg dev urootnpidetal akopa avtopaty dnpovpyia Kat

SuvapKy avaveémon 1@V Kavovev, ou eival anapaitntd yia 1d cUsTpatd OpoTIHeV KOPBwV.
1

y= f Jodx (8.1)
0

H ouvelopopa g (8.1) mapouoag Sumdepatikig epyaciag £xel 6Uo okéAn. To mpoto
agopd 1 dnuoupyia evog MAYPOUG CUCTNHATOG OPOTIHGV KOPBmwv Baciopévo os oxnuata
RDF 10 omoio mapéxet: (a) v uvrnodoprn yua v emxkowvevia tov kopbav, () pnxaviopo
dnpoupyliag oxnuatog, (y) pnxaviopo evoopAtmong OXEOIAK®OV 6e5011EVOV OTO oXHa HE )
XpHon avuotolxioewv mou dnpoupyet o Xprotng pe ) Ponbdeia edikng danpoowrneiag, ()
€UEAIKTY drampoomTieia Xprotn yia ] d1atuneorn epOTNUIATOV Kat (€) PNXaviopo andvinong

KAl EMeepyaoiag EpWIHoERV.

To deUtepo OKEAOG APOPA TO YEYOVOG OTL TO CUYKEKPIIEVO CUCTN A TIPOCPEPEL 1A OXETL-
K1) eueli§ia ©g mPOog Vv emAOYY| TOU OXPATOg and tov Kabe kOpBo, eve tautoxpova divet
duvatotnta PETAoXNPATION0U EPATIOE®V XMPIG T XP10T KAVOV®V AVIIOTOiX101)G. LZUYKEKRPL-
Béva, ta oxnpata 1oV KOpBev arnoteAouv urocuvola—oyeig(views) evog Bacikou oXNiatog
tou ovopadetatl kKaBoAko oxnpa. Expetaldeuopevol Aowdv 1o yeyovog Ot ta oxnpata auv-
14 eival oupBatd petagy toug, £xoupe T duvatdtnta eA£yXOU g 1KAVOTIOU OO TAS P1ag
£PATNONG KAl PUETATPOITNG TG OIOU XPEIALETAl, XPOTHOIIOIOVIAS TO00 T0 OXNHA ToU KOpBou

000 Katl 10 KaBoAko oxnua.

Zupnepaocpatika 1o cUotnpa mou avartuxbnke ota miaiola auvthg mg Sumepatkig
elval éva mArnpeg cuotnpa opoTIHEV KOpBwv Baciopévo oe oxfjpata, to onoio kabiotd du-
vatr v avadninon ng rinpodopiag pe éva SlapopeTiko TPOmo arr’ Ot ta Ipoundapxovid

ouotpara.




KepdAaio 8. IMapdberypia Mabnuatkev XExéocwv - Ekppdoswov

8.2 MeAdovuireég Encrtaosig

To ouotnpa mou avamtuxdnke ota mAaiola aving g dimlepatkng epyaociag Sa pmo-
pouce va BeAdtiwbel kat va enektabel mepattép®, TOUAAXIOTOV G TIPOG TPEIS KATEUOUVOELG.

Zuykerplpéva, avapepovial ta akoAouba:

e Evoonatwon diadikaoiag emAoyrg oxnpatog pe Baor 1o oroio o kopBog Sa CUPHETEXEL
oto ouotnpa. 'Etol onwg €xel oxeblaotet 1o ovotnua, kaBe kopBog €xel ) Suvatotnta
va dnuioupynoet moAdd oxrpata Kat va arnofnkevuoetl Sebopéva oe TIEPIOCOTEPA ATIO
éva. Qg oxnpa Tou KopBou (pe BAon To OTMoio AMavidel 1§ £pOTHOELS), dewpeital o
tedeutaio oto omoio anobrikevuoe dedopéva. H Suvatdtnra ermdoyrg Sa tou mapeixe

neploooTepn euelidia.

e Auvatomnta avuotoiyxiong Sedopévev ta omoia va pnv eivatr anobnkeupéva oe Baon
6edopévav adda os apyela. H amodeéopeuon amo ) Bdon 6edopévav Sa ékave 1o

oUoTnPa 1mo €UKOAO OTNV EYKATACTACT] KAl Tr) XP1o1).

e AZ10AGYNOnN TOU CUCTAIATOG WG ITPOG T CUUIIEPLPOPA TOU AV CUHHEIEXEL O AUTO He-
yadog ap1Opog kopBev (scalability testing) kat av xpnotpomnownOei éva moAvu peydo
KaboAko oxnpa. H aloddynon autt] adopd v taxutta pe tmy ornoia évag kopog

maipvel anaviroelg os Pla €pOTNOon KAab®g Kat Ty motoTtnId I®V ATTAVIOEDV.
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Kepdhaio 9: Enl'AOYOQ

9.1 ZTupnepaopata

Ta cuotpata opoTIPIeV KOPBmV, TIPOKEIPEVOU va UTOOTNPi{ouv Mo EKPPACTIKEG AEl-
Toupyieg avarapactaong kat avadrong dedopévav, eedixbnkav ota cuotpata opoTH®Y
KOpBwv ta oroia Paocidovtat otig texvoloyieg tou Inpaoctodoyikou Iotov yua v avamna-
paotaorn TV dedopévav PEom oXNPATeV Iou ta neptypadouv (Schema-based peer-to-peer
systems).

Zta ovuotpata avtd kabe k6pBog xpnotporotel Eva oxnpa yia tmy avanapdotaon tov
6edopévav tou. 'Opwg oe €éva ouotnpa OPOTIIOV KOPB®V, KAOe KOPBOG £XEl HladOopETIKEG
arnatrjoetg avanapdotaong dedopévav. Enopévag rnpérnet va urtapyet euediia oty ermdoyn)
oxnpatog. Ta cuotrpata rou £€xouv rpotabel PéXPl TOpa Katl mapéXouv auty] ty euediia,
yia va givat duvatr] n avalrjtnon minpogopiag, anatouv tny Urapsn Kavovav avilotoixiong
petady 1oV oxnuatev pe BAacn toug ormoioug va petacxnuarti¢ovial ot epetroelg. 'Opwg dev
unootnpidetatl akopa avtopaty Snpoupyia Kat SUVARIKL avavé®oT) TOV KavovaVv, TIOU givat
anapaitnta yia ta ouotipatd OpoTiev Kopbav.

H ocuvelopopd g nmapovoag Sumdepatkig epyaoiag £xet 6vo okédn. To mpwto adopd
) dnuioupyia evog ANPOUG CUCTHHATOG OPOTII®V KOopBav Bactopévo os oxnpata RDF to
ortoio mapéxet: (a) v vrodopr| yla v ermxowvevia v kopbev, () pnxaviopod dnpoup-
ylag oxnpatog, (y) PNXaviopo eVoOOPATt®ong OXE01aK®V dedopEvav OTo oxnpa e ) XPnon
avtiotolyicenv mou Snjoupyet 0 xprnotng pe t Pordsia edikng Sianpoowneiag, (6) eueAt-
Kt Slanpoowrieia XpH ot yla ) §1atineorn ep@tpdtov Kat (8) pnxaviopod andvinong kat
enedepyaoiag peIr|oemv.

To deUtepo OKEAOG APOPA TO YEYOVOG OTL TO CUYKEKPIIEVO CUCTNHA TIPOCPEPEL 1A OXETL-
K1) eueli§ia ©g mPOog Vv emAOYY| TOU OXHATOg and tov Kabe kKOpBo, eve tautoxpova divet
duvatotnta PETAoXNPATION0U EPATIOE®V XMPIG T XP110T KAVOV®V AVIIOTOiX101)G. ZUYKEKRPL-
Béva, ta oxnpata 1oV KOpBmv arnoteAouv urocuvola—oyeig(views) evog Bacikou oXniatog
tou ovopdadetatl kKaBoAko oxnpa. Expetaldeuopevor Aowdv 1o yeyovog Ot ta oxnpata auv-
1a elval oupBatd petady toug, £xoupe T duvatdtnta eA£yXOU g 1KAVOTIOU OO TAS P1ag
£PWINONG KAl PETATPOITLG TG OITOU XPEladeTal, XPnOoHoIol)vIag 1000 T0 OXId ToU KOpBou
000 Katl 10 KaBoAko oxnua.

Zupnepaocpatikd 1o ouotnpa nou avartuxOnke ota miaiola auvthg mg SUMA@patikng
eivatl éva mAnpeg ouotnpa opoTIHEV KOPBwv Baciopévo oe oxnuatda, 1o oroio kabiotd du-
vat v avadninon ng ninpodopiag pe éva S1apopeTiko TPO1mo arr’ Ot ta IPourndapxovia

ouotparta.

9.2 MeAAovtirég Enertaoeig

To ovotnpa mou avartuxbnke ota mAaiola avtig g Sumlepatkyg epyaciag Sa pro-
pouoe va PeAtimbel kal va enektabel MepAItép®, TOUAAXIOTOV @G TIPOG TPEIS KATEUOUVOEIG.

ZUyKeKpIEvd, avadEpovial ta akoiouba:



KegpdAaio 9. Emidoyog

e Evoonatwon diadikaoiag emAoyrg oxnpatog pe Baor 1o oroio o kopBog Sa cUPHETEXEL
oto ouotnpa. 'Etol onwg €xel oxeblaotel 1o ovotnpa, kaBe kopBog €xel ) Suvatotnta
va dnuioupynoet moAdd oxfpata Kat va arnofnkevoetl HebopEva o TIEPIOCOTEPA ATIO
éva. Qg oxnpa Tou KopBou (pe BAon To O0TMoi0 AMAVIdel Ti§ £pOTAOEL), dewpeital To
tedeutaio oto omoio anobrikevuoe dedopéva. H Suvatdtnra ermdoyrg Sa tou mapeixe

neploooTepn eueAiia.

e Auvatomnta avuiotoiyxiong Sedopévev ta omoia va pnv eivatr anobnkeupéva oe Baon
6edopévav adda oe apyeta. H amodeéopeuon amo ) Bdon 6edopévav Sa éxkave 1o

oUoTnpa 1o €UKOAO OTNV EYKATACTACT] KAl Tr) XP1o1).

e AZ10AGYNOnN TOU CUCTAIATOS WG ITPOG T CUUIIEPLPOPA TOU AV CUHHEIEXEL O AUTO He-
yadog ap1Opog kopBev (scalability testing) kat av xpnotpomnowOei €va moAvu peydo
KaboAko oxnpa. H aloddynon autt] adpopd v taxuuta pe v ornoia évag kopog

maipvel anavir)oelg os Pla €pOTNOon Kab®g Katl Trv moldtnId I®V ATAVIOEDV.



NMapapinuara

A0110¢ nolrdoairizz monAdy
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s— . N Napadeiyua Napapmpuarog

A'.1 IIpotn evotnta

Ta ocuoctpata opoTpeV KOPBmV, IIPOKEIPEVOU va UMOOTNPi{ouV o EKPPACTIKEG Ael-
Toupyieg avarapaotaong Kat avadnmong dedopévav, eedixbnkav ota cuotpata opoTHEV
KOpBwv ta oroia PBaciloviatl otig texvoloyieg tou Inpaciodoyikou lotou yla v avana-
paoctaorn v edopévev N€or oxnUAtev Iou ta neptypadouv (Schema-based peer-to-peer
systems).

ZUpnepaocpatika 10 cUotnpa mou avartuxbnke ota miaiola auvthg g Sumepatkig
elval éva mAnpeg cUuotnua opoTIHEV KOpBwv Baciopévo oe oxfjpata, to onoio kabiotd du-
vatr v avadninon ng rinpodopiag pe éva SlapopeTtiko TPOmno arr’ Otl ta Ipoundapxovid

ouotpara.

A'.2 MeAAovtikég Enektaostg

To oUotnpa mou avantuxbnke ota mMAaiola avtig g dimlepatkng epyaociag Sa prmo-
pouoe va PeAtmbel kal va enektabel mepattép®, TOUAAXIOTOV @G TIPOG TPEIS KATEUOUVOEIG.

ZUYKEKPIPEVA, avadEpovial ta akoAouba:

¢ Evoopatwon diabikaoiag emAoyng oxrpiatog pe Baor 1o oroio o kopBog Sa cuppeTeExet
oto cuotnpa. 'Etotl érnieg €xel oxedlaotet 10 ovotnpa, kabe kONBog £xel ) duvatotnta
va dnpoupyrjoet OAAAG oxrpata Kat va anobnkevoet dedopéva oe meploodtepa arod
éva. Qg oxnpa tou KopBou (pe Baon to omoio anavidel g epRToelg), dewpeitat 1o
teAdeutaio oto omoio anobrkeuoe dedopéva. H duvatdinta srmdoyrng Sa tou mapeixe

rneploooteprn evuelidia.

e Auvatomta avtiotoiyiong dedopévav ta oroia va pnv eivat anobnkevpéva oe Paon
6edopévav adda oe apyeia. H amodéopeuvon aro t Pdaon 6edopévev Sa ékave 1o

oUOoTNa Mo €UKOAO OTNV £YKATAOTAOT] Kdl Tr XP10T).

e AZ10AOYNON TOU OUCTAHIATOS MG IPOG T CUUIEPIPOPA TOU AV CUPHETEXEL OE AUTO He-
yaAog ap1bpog kopBev (scalability testing) kat av xpnoyonownBel €éva mmoAu peydlo
KaBoAko oxnpa. H a§loddéynon autr) adpopd v taxutnta pe tyv ornoia évag kopeog

aipvel amaviroelg o Pid £pROTNOoN KAab®OG Kat TV moldTnId IOV ATTAVIOERDV.



Iapdptnua a’. Iapdadeiypa Iapaptipatog

[Tivakag A'.1: IMivaxag ajndeiag g Aoyukng ovvaptong F

—_ - = = O O O Ofp
— = O O = = O O| W
-~ O ~ O ~ O ~ OO0
O - O = O - O O|lM




ws— . Andédeitn g oxéong (8.1)

210 KEPAAA10 AUTO MAPOUCIALETAl 1] PEAETH TTOU £YIVE V1A TNV UAOIIOINON TOU CUCTATOS.
ApX1kA TEpypAQeTal 1 APXIIEKTOVIKY] TOU CUCTHATOS KAl yiverat o §1axmwplopog tou ota
EMPEPOUG UTTOOUOTIHATA, £V OT OUVEXELA MEPLYPAPOVIAL Ol EPAPIIOYEG TOU OUOTHHIATOG.

eAévn

B'.1 AvdAuon - neplypad1] apXITEKTOVIKIG

Iy evénta auvt napouotddetal 1 avaluor TOU OUCTHHATOS KAl O X®PLOPOg TOU O
UTIOCUOTHATA 000V Apopd TNV APXITEKTOVIKT).
B.1.1 A1aX®plOpog UNOCUCTHATOV

To ocuotnpa amotedeitat arnod toug armdoug kKOpBoug Kat éva kopBo Siaxepilotr). Xt0
onueio autd avaAuvoupe o oUotnua £vog ArmAou KopBou, 1o oroio arotedeital and ta §ng

unoouoTata :
e Yrmoouotnpa dnpioupylag oxnuatog.
e Yrmoouotnpa evoopdateong debopévev oto oxnud.

e Yrmoouotnpa emkoweviag kopbou.

0
A% o

1 &,

= e

0 o—0—

Zxnpa B'.1: INpooouoiwon ITujing NOR
To Zxnua B'.1 anewovilet .................

B'.1.2 TIleptypagr UNMOCUCTNRATGOV

IMapardt® divetal AeTtopeprg MEPypAdn] Yid KabEva arnod ta CUCTHHATA TIOU avapEPAlIE.
H nepiypadr) auvty yivetat pe faon ta Siaypdppata porg dedopévav.
Yrnioouotnpa Snploupyiag oxnpatog

To unoouotnpa AUTO ...............
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Napdemua I Napadeiypara BIPAIOYPAPIK@DV AVAPOopOV

| ToOnog BBAloypadikng nnyng Ap16p6g avagopag

BiBAio evoyAwooo [5]

B1BAio eAAnviko [3]

‘ApBpo O€ EMOTNHPOVIKO TIEPIOOIKO [1]
[Tapouoiaon o€ EIMOTNLOVIKO GUVESPLO [6]
IotooeAiba (2]
AMmAepatiky epyaocia [7]
[Ttuxiakr) epyacia [4]
Metartuytaky Sumle@patiky epyaocia [8]
Adaxktopikn Slatpibr) [9]
AlmAepa eupeottexviag (ratévea) [10]
Texvikn avagpopd [11]

Epyaoia Zepwvapiou TeAsiopoitemv
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napéemua A7 Anuioupyia Eupemnpiou

Asite 10 TIEP1EXONEVO TOU apXeiou appD.tex yia tpdroug 0p1opoU eAANVIKOV Kat SevOyAmo-

0ROV 0PV gUPETPioU.

Epyaoia Zepwvapiou TeAsiopoitemv
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y E'. ’ ’
Napdpmua E & Elcaywyn EIKOV@V

Agite 10 TIEPLEXOEVO TOU ap)eiou appE.tex yia Tov IpOIo e10ay®yng EIKOVGV.

Ewova E'.1: Bdtoayog

Epyaoia Zepwvapiou TeAsiopoitemv
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(4]

(5]

(6]
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Iuviopoypaieg - APKTIKOAeEa - AKpwvUuIa

BA BAéme

K.AIT. Kat Aoutd

K.0.K Katl oute Kabetng

TEI Texvoloyiké Exnaideutiko T6pupa
BPF Band Pass Filter

Epyaoia Zepwvapiou TeAsiopoitemv
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Epyaoia Zepwvapiou TeAsiopoitemv

Andédoon EevOyAwoowVv SpwV

Anodoon
adepPog
apetaBAntotnta
avaktnon rminpogopiag
avipetabeukota
andyovog
anoppoenorn

Baon &ebopévav
yvoplopa
Sranpoonreia
Sagopa

S1KTUAKOG KATAAOYOG
diktuwtn Sopur)
Sonkeg enepmtnoeig
donikég oxéoeig
Sopko oxnua
eyKupoOTTa

£VOOon

EE£VOyA®oo0g 0pog

sibling

idempotency
information retrieval
commutativity
descedant
absorption

database

attribute

interface

difference

portal catalog

lattice

structural queries
structural relationships
schema

validity

union
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Eupempio EAANVIKQV SpwV

avva, 53 MTIUYX1aKY, 53
€Aeva, 53 pon, 53
eAévn, 53 xpona, 53
Katavepnpéva ouotnpata, 25 wppog, 53

Epyaoia Zepwvapiou TeAsiopoitemv
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Eupetipio EeVOYAWOOowWV SpwV

anna, 53 schema based peer-to-peer systems, 27
babel, 53
babylon, 53 Xerox, 53

Epyaoia Zepwvapiou TeAsiopoitemv
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IIpotuno Zvotnpa OpdTip©V
Kop8wv Baociopévo oe Zxrjpata RDF

NITYXIAKH
EPTAZIA

Kovotavtivog A. Anuntpiou STAPTH

OKTQBPIOZ
2014

®éon barcode

IIpétuno Zuotnpa Opdtipev
KopbBwv Baociopévo oc Zxrjpata RDF

NTYXIAKH
EPTAZIA

Kwvotavtivog A. Anuntpiou STIAPTH

OKTQBPIOZ
2014

®éon barcode
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TEI [TEAOTIONNHZOY
SXOAH TEXNOAOTIKQN EGAPMOTON
o/ TMHMA MHXANIKQN TTAHPO®OPIKHE T.E.

)
%
5

IITYXIAKH EPTAXIA

IIpdéturno Suotnpa Opdtipv
KopB8wv Baoiopévo oe Txnfjpata RDF

Kwvotavtivog A. Anuntpiou

ZIIAPTH

OKTQBPIOZ 2014

¥ )
8 (o) % TEI IIEAOIIONNHZOY
3 £) SXOAH TEXNOAOTIKQN EGAPMOTON
s
% &/ TMHMA MHXANIKQN [TAHPO®OPIKHS T.E.

TITYXIAKH EPTAXIA

IIpotuno Luotnpa OpoTipeVv
Kopbwv Baciopévo oe Exfjpata RDF

Kovotavtivog A. Anpntpiou

ZIIAPTH

OKTQBPIOZ 2014
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