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MepiAnyn

'Eva ouotpa opotipeov KOPBmV aroteAsital amo £€va oUVOAO aUTOVOU®V UTTOAOYIOTIK®V
KOpBwv oto Atadiktuo, ot oroiot ouvepyalovial e okormo v aviaddayr dedopévav. Lta
ouCTNPATA OPOTII®Y KOPB®V TOU XPNOIHO0IIo0UvIal EUPERS ONHEPA, 1] avadntnon mAnpo-
@opiag yivetal pe xpron Aégewv kKAelbwv. H avaykn yia mo eKPpactikeég Asitoupyieg, oe
ouvduaopod pe v avarntugn tou Zhnuaciodoykou Iotou, 0drynoe ota cuctipata opoTpGev
KOpBwv Baociopéva o oxnuata. Z1a cucTHHaATd autd Kabs KOpPBog Xp1otomnotel Eéva oxnpua
pe Baon 1o omoio opyavavel ta Tormkd dtabéopa dedopéva. Ia va eivar Suvaty) i avaln-
on 6edopévav ota ouothpata autd untapxouv duo tpomol. O npetog eivatl Aot ot kKopBot va
XPNotlporoovy 1o 1610 oxfjpa KAt 1o ornoio dev ival evuédikto. O Sevtepog 1portog divel v
autovopia oe kGBe kOPBo va ermdéyet Orolo oxnpa YEAel Kal anattel v VIAPE! KAVOVRV
avIoToix10ng Petady oV OXNHIATEV Yia va PItopouV va AroTiHOVIdl Ol EpETHOES. AUTOg O
TPOI0G TIPOoPEPEL eueAi§ia ouwg dev urnootnpidet v auvtdopatn Snuioupyia kat ) Suvapikn
aAvavémo1 TV KAvoveV, MOoU £ival arnapaitniesg yla éva ouotnpid opoTiiev KOPBmv.

Ztoxog g dudopatkig epyaciag eivat 1 avarudn evog OUOTHIATOS OPOTIH®V KO-
Bav Baciopévo oe oxrpata to oroio (a) Ya ermrpLrel pia oxetkn euedi§ia oy Xpron tov
oxnpatev kat () 9a diver tnv Suvatdnta PETACKNPATIONOU EPMOTNOEDV XOPIG TNV avayKn
81aTUNoNg Kavovev avilotoix1ong petaiy oxnrdatev, $pnotponoioviag KOpBoug pe oxnuata

RDF mou amnoteAouv urnoouvoAa-oyelg evog Bactkou oxrpatog (kaboAko oxrpa).

Aégerg KAeda

Zyompua opotuev Kopbav, Zuotnua opotipev kKopbov Baciopévo oe oxripata, Xnpa-
olodoykog Iotog, RDF/S, RQL, Jxta






Absiract

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
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Ba Beda KATAPXIV va £UXAPIOTNORM TOV KAONYNT K. ......... yila v emiBAeyn authg g

SIMAepatikng epyaciag Kat yia v euKaipia mou pou £€600E va TV EKIIOVI|0® OT0 EPYACTLP10
Zuotnpatev Baoswv I'voosov kat Aedopévav. Emiong euxapiloto 8iaitepa tov Ap. ............
yla mv kabodrynor tou Kat mv e§alpetiky ouvepyaoia rou eixape. Tédog Sa r16sda va
£UXAPIOTN0® TOUG YOVEIS HOU yia v Kabodnynon kat v ndikr cupnapdctact) rmou Jou

pooEpepav 0Aa autd ta xpovia.
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kepérao 1: ElCcaywyn

O ITaykoopiog Iotdg anotedel Xwpo S1akivnong TEPACTIOU OYKOU MANPOPOoPLdv. QoTdoo,
1 OUVIPUTUIKI TAgloyneia tev mAnpodopi®v tou Iotou, eival mpooavatoAlopévn Ipog Tov
avBparo-yprot kat dev eival katavont] arnd tg epappoyés. I'a va agloronBei Aowrtdv
n 8abéoun mAnpogopia Kat va yivel mo €UKoAn n aviaddayr] Kai ) ene§epyaoia g, o
[Mayxkoopiog Iotog egediooetat oto Znpactodoyko lotd.

O Znpaotodoyikog lotog, sivat pa e&€Agn tou onuepvou Iotou, péoa otov oroio Hive-
Tal KaAd oplopévo vonua otnv minpodopia rmou Stakiveital, H1eUKOAUVOVIAG T cuvepyaoia
petadu urodoyiot) kat avbperou [1]. Mo cuykekpipéva Givel ) duvatdnta KaAutepng
npooBaong o€ PeEYAAo OYKO MNy®v MAnpogopiag, Kabmg Kat Mo arnoteAeopatikng dakivn-
ong TV MAnPogopldv, Xpnotponowwviag dedopéva mou g meptypdpouv Kat ovopdadoviat
“petadedopéva”. H kaAutepn yvwor tng onpaciag, g XProng Kat g rototntag 1oV Iiyov
B81euKOAUVEL onpavika ) duvatdtnta npoéoBaong os nNyeg Tou Iotou Kat v avtoparn erne-
Eepyaoia tou meplexopévou mou uridapxet Siabéopo oto Awadiktuo BAcel tou vorjpatog Kat
OX1 HOVO 1§ HOPPTIG NG AT poPopiag.

‘Eva ard ta mo Backa 9épata ya v avarrudn tou Znpactodoyikou Iotou eivatl to
va Propouv ot urtoAoylotég va aviadddooouv 6edopéva petadl epappoywv. e éva avoiyto
riep1BaAdov onwg eivatl 0 Znpactodoyikog Iotog xpetadetal £va eUEAKTO Kal SUVAPIKO P1OVIEAO
avtadAayrg dedopévav onwg ival ta ouotpata opotipev Kopbev (Peer-to-Peer systems).

'Eva ovotnpa opotipeov kopBav arnoteAsital arno £éva oUVoOAOo aUTOVOU®V UITOAOY10TIK®OV
KOpBwv, ol oroiol cuvepyddovtal pe oKoro v aviaddayr dedopéveov. Ta cuotpata o-
BPOTP®V KOPB®V TTOU XP1O1H0IT0I0UVIAL EUPEMG ONHEPA KUPIRG Yia TNV aviaAAayn apXeiov
HOUOIKNG, £€X0UV TOAU H1Kkpég duvatdtnteg draxeipiong dedopévov. H avalfjinon minpodo-
pilag ota meplocdtepa anod autd yivetal pe xprjon Aégewv kAediov (keyword-based search).

H avaykn yia 1o ek@paotikég Aettoupyieg, oe ouvbuaopo He v avartudn tou Znpaoto-
Aoywkou Iotou, obrynoe ota ocuotipata opotipev KOopBev rou eivatl Baciopéva os oxrpata
(schema-based peer-to-peer systems). Zta cuotpata avtda kabe k61Bog Xpnotpiornoiet Eva
oxnpa pe Baon 1o oroio opyavovel ta tormkd Siabéopa dedopéva. Ot texvoloyieg Tou Xn-
paotoAoyikou lotou Sivouv ) Suvatotnta opydaveong tov dedopévav NEom oxXNPATeV Iou ta
EPLYPAPOUV.

To mAaiolo RDF eivat éva té€toto epyaleio avarapdotaong petadedopévav. Xe éva RDF
apxeio opidovratl dndwoeig yia aviikeipeva 1ou Iotou onwg oedideg, ouyypadeig, mpoypappa-
ta k.T.A. Mia enéxktaon tou rmAatociou RDF eivat to RDF Schema 1o oroio rapéxet pnxavi-
OPOUG MEPTYPAPLS OXETIKOV AVIIKEINEVOV TOU Iotou kabwg kat tov oxéoewmv petadu toug. To
RDF Schema Paocidetal oe kKAdoeig Kat 1810TTeEG EVVOIEG YVAOTEG AITO TO XWPO TOV AVIIKEIE-
vootpedpwv cuotnpatev. H Baoikr dtagpopa eivat ot oto mAaioio RDF ot 1816tnteg opidovrat
ave§dptnta ano tg KAAoELS.

Xpnopornowviag Aorov 11§ TEXVOAoYieg ToU Znpaciodoyikou lotou prnopoupe va 6n-
H1loupyrooupe ouotpata opdtpev KOpBwv pe ausnpévn dtadettoupyikotta ta oroia Sa
avtadAdooouv petadu toug mAnpogopia pe vonua kat Sa €xouv tn Suvatotta Satvnweong

£POT)OEWV IO EKPPACTIKGOV A0 aUTég rou Pacidovial oe Aégelg kAebid.



KegpdAaio 1. Ewoaywyn

1.1 Avukeipevo g StmAoOpatikygg

To Baoiko {ATNHIA MOU MPOKUITIEL V1A Td OUCTHHPATA OPOTIH®OV KOpBmv mou gival Baot-
opéva oe oyxnpata, sivat meg Sa priopouv ot KOpBol va avadntouv Kal va avidAAdocouv
dedopéva, Sratnpwviag v autovopia Toug. Avo rpooeyyioslg €xouv rpotadel otnv BiBAto-
ypagia:

1. H npotn nipooéyytlon anattel va Undpyet €va KEVIPIKO Ox1pia 1o ortoio da Xpnotpiomnoto-

UV 0ot o1 kopBot [3]. O1 gpotroslg dratunwvovial Kal amotipouviatl pe Bdaon to id1o
oxnua. M t€towa Auon Sa ftav kadn ya repiBailovia pe kabopiopéva opia, Orwg
yla mapddetypa 1o TormKo 8iKTtuo evog opyaviopou. 'Opeg os €va avorXto reptBaiiov
onwg eivat o ITaykoopiog Iotog xpetddetat éva mo €UEAIKTO POVIEAO TTOU VA ETTITPETTEL

TV XP1 oI MOAA®V OXNHATOV.

2. H &eUtepn mpoogyyion Sivel v autovopia oe kKABs kOpBo va ermAEyel OTIO0 oXHpa
9¢Aet. O1 gpwinoeig Satuni@voviatl pe Paocn Eva oxfpa Kat anotippouvial pe Bacn dAAa
oxnpata, péow plag dtadikaoiag petacxnpatiopou epatoswv (query reformulation).
H 6adikaocia autr] arattel v unapgn Kavovev avtotoixiong (mapping rules) [2].
'Opwg, og €éva ouotnpa OPOTIHOV KOPBmV 01 KOPBol PImopouv va HUIaivouv Kat va
Byaivouv oto diktuo ouvexwg. Aev elval Yv@OTO eMOPEVEOG €K TOV IIPOTEP®V Ta {euydpla
1OV KOPBeV Petadl TV Oroimv MPETEL VA UMIAPYX0UV KAavoveg avilotoixiong. Ermiong, ot

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

Avtuikeipevo g Sumhepatknig eival n avarntudn evog cuotATog OPOTIH®V KOPBmv Baot-
opévo oe oxrpata to oroio (a) Sa ermrpénel pia OxXeuK:n eugdi§ia oty XProrn 1oV OXNRATOV
xat (B) 9a diver v duvatdnta PETAcKNPATIOPOU EPRTHOL®V XOPIG TV avaykn Siatine-
0ONg Kavovav avtiotoixiong petasu oxnuatov. To cvotmpa &nAadr) Bpioketat avdpeoa ota
8U0 povtéda mou meplypadnkav rapandve, ard rieupag cueAdigiag kat divel ) duvatotn-
1A AUTOPATOU PETACXNHATIONOoU epetfoenv. Xprnotponotei kopBoug pe oxnpata RDFS mou
aroteAoUV UTTOOUVOAQ-OYelg (Views) evog Baocikou oxnpatog (KaboAiko oxnua).

'Eva apddetypa epappoyng tou ouotjpatog auvtou Sa nrav n aviaddayn BiBAoypadt-
KoV debopévav petady twv epsuvniov. Kabe epeuvniig 9a ouppeteixe oe autd to cuotnua
opoOTINGOV KOPBmV Pe €éva 81kd tou RDF oxnua ovpgova pe 1o oroio 9a opydveve Tig 6n-
Hoolevoelg ToU Kal tautoxpova da priopouoce va avadntrjost avaloya dedopéva anod aAloug
KopBoug. ¥ éva t€tolo ouotnpa Sa Propouloav va CUPHEIEXOUV G KOPBO1 EKTOG ATt PEPO-

VOUEVOL EPEUVITEG KAl EPYAOTI)P1A 1] KAl OUVESpLa.

1.2 Opyavwon tou Topou

H epyaoia avtn eivat opyavepévn oe erta kepadata: Xto Kepddato 2 diverar 1o dewpn-
TIKO untoBabpo TV BACIK®V TEXVOAOY1®V TTOU oxetidovial pe ) SmAepatikn auvtr). ApXikd
neptypagovial ta diktua opdtpev kKopBev, ot ouveéxela to mAaiolo RDF kat tédog Sive-
Tal pa PeAETn v YAwoownv epetnoenv yia RDF. Zto Kepddao 3 apyika neptypagoviatl ot
OXETIKEG e TO d€pa epyaocieg KAl otr ouveéxela diveral 0 otoxX0g NG CUYKEKPIHIEVNS EPYa-

olag. Xt1o Kepdlao 4 mapouciadetal n avaduorn kat nj oxediaon tou ocuctrpatog, 6niadn



1.2 Opyavworn tou toou

1 mePLypadr] T®V UMOOUCTHAT®OV Kal 1oV edpappoynv tou. H meprypadn tng uvloroinong
TOU OUOCTHHATOG, HE aVvAAUOoT TV BacKOV aAyopidpnv Kabwg Kal AETTTOPEPEIEG OXETIKA HE
TG TMAATPOPHES KAl Ta MPOYPAPHATIONKA epyaleia mou xpnowpornoOnkav divetat oto Ke-
@ddaio 5. 1o KepdAailo 6 mapouotadetal o €AeyXog KAAng Aeitoupyiag T0U CUCTHIATOS HiE
Baon éva ouykekpipévo oevaptlo xprons. Tédog oto KepdAaio 7 diveral i ouvelopopd auvtrg

g SMAePatikng epyaciag, Kabmg KAt PEAAOVIIKEG ETIEKTAOELS.






kepdnao 2: O€WENTIKO UNSPABPO

X0 KepdAailo autd mapouctadovial avadlutika ot TPelg Pacikég TeXvoloyieg mmou £xouv
ox€orn He Vv epyaocia auvtr], SnAadn ta ouotpata opoTpev Kopbav, 1o mAaiolo RDF kat ot

YAdooeg epwtroemv yia RDF.

2.1 Zuotfpata OpOTIHOV KOpBwv

2.1.1 Tueival Ta cUCTHPATA OPOTIHOV KOPBwV

Zta peydiAa katavepnpéva ouotpata oneg givat o I[aykoopiog Iotog, yivoviat epgavr)
1a poBAfjpata tou apadoolakou poviedou reddtn/efurmpetntr): Ot minyég mAnpodopiag
Bpiokovial palepéveg oe Alyoug KopBoug (sfurnpetntég) otoug oroioug cuvdéovial mapa
rtoAAoi meddrteg [5].

Ot apx€g rou S1Ermouv ta cUCTAIATA OPOTIH®V KOPB®V givat ot e§hg:
e H apxr) tou polpdopatog tov mopmv.

e H apxr tng autoopydveong.

ZUPQ®VA HE TO OUVIAKTIKO aUTO, T0 Iapddelypa ypdadetal og eEng:

.<?xmlversion="1.0"?2>

.<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/">

<rdf:Description rdf:about="http://www.example.org/index.html">
<exterms:creation-date>August 16, 1999</exterms:creation-date>
<dc:language>en</dc:language>
<dc:creator rdf:resource="http://www.example.org/staffid/85740"/>

</rdf:Description>

0.</rdf :RDF>
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keodnao 3: TlEpIypapn 6€uaroc

Y10 RePAAAIO AUTO APXIKA Yiveral pia MEPLypadn) T®V CUCTNHAT®OV OPOTIHOV KOPB®V
ou eival Baciopéva oe oxnpata (schema-based peer-to-peer systems). Lt ouvéxelwa rie-
prypagovtal tpia Bacika ouotpata Iou aviKouv O auty TV Katnyopia, Kabog kat éva
ouotpa yia i dwaxeipnon RDF oxnpatov, kat t€dog avaduetal 0 otoxog tng rnapoucag

epyaoiag.

3.1 XIxetREG epyaocieg

Ot Bdoeig 6edopévav elonyayav €va Tpomo arobrnKeuong Katl avakinong tov 6edopévav
rou Paoctidotav oo oxfpa [4]. Ta mpota cuctpata opdtpev KOpBmv Imou meplypayalie
otnv Yroevotnta 2.1.2 £dwvav peydAn onpaocia oty apXlIeKIOVIKY TOU OUCTATOS KAt TV
OpOo0AGYNOT TOV EPWTINOEDV KAl AYOTEPT] OTOV TPOII0 AVAIIAPACTAcnS KAl Ti§ duvatotnieg
avadnnong. H avadninon oe autd ta cuotpata opotipev KopBmv yivetat pe faon mpoxka-
Yopilopéva xapaxkplotika - deikteg, 1) pe npoortadeia avriotoixiong piag A&gng kAeidi.

H avdykn Aorov yia 1o eKPpactikég Aettoupyieg 081 ynoe ota ouotjpata OpoTieV KO-
Bov ta omoia eivat faciopéva oe oxnpata (schema based peer-to-peer systems). ITpdkettat
yla opotipeg unodopeg diayeipiong dedopévav mou opmg Siatnpouv 6Ad 1a XapaKTINPloTKA

TRV CUCTNHATEV OPOTII®V KOPUBMV. .vvvnirnieinrenrinrananns






keoinao 4: AVAAUON Kal oxediaon

210 KePAAA10 AUTO MAPOoUcIAdetatl 1 PEAETH TOU £YIVE Y1d TNV UAOIIOIN 01 TOU CUCTHATOG.
ApX1ka TepypdQeTal 1 ApXIIEKTIOVIKY] TOU CUCTIHATOS KAl yiverat o §1axmwplopog tou ota

EMPEPOUG UTOOUOT AT, VA 0TI OUVEXELM TIEPYPAPOVIAL Ol EPAPHIOYES TOU CUOCTHHLATOG.

4.1 AvdAuorn - neplypagdi) apXLTERKTOVIKAG

ZInv evotnta autr] mMapouotddetal 1 avaAuon ToU CUOTHHATOS KAl O X®P1O0G ToU OE
UTIOOUOoTHATa 000V adopd TV APXITEKTOVIKL.
4.1.1 AlaX®PLOPOG UNOCUCTNPRATROV

To ocuotnpa amnotedeitat amnod toug amdoug kKOpBoug Kat éva kopBo Siaxelpilotr). X10
onpeio autd avadvoupe 1o ouotnpa evog ardoy KOpBou, 1o oroio arotedeital aro ta e§rg

uroouotpata:

e Ymoouotnpa dnpioupylag oxnuatog.
e Yrmoouotnpa evoopdtoong Sebopévev oto oxnpd.

e Yrmoouotnpa emkoweviag kopbou.
To ZxNpa 4.1 ametkoviZet c.ueennennenn..

4.1.2 TIIeprypadl] UNOCGUCTNHATROV

[Mapakdte divetal AeTtopepng IEPyPAd] Vi KabEva amnod ta CUoTAHATA TIOU avapEPAliE.

H neprypadr) auvty yivetat pe faon ta Siaypdppata porg dedopévav.

Yrnioouotnpa Snploupyiag oxnpatog

To unoouotnpa AvTo ...............



Kepdlaio 4. Avaduon kat oxebiaon

YtroouoTnua
ETTIKOIVWVIOG

YtoouoTtnua
TTPOCOpPHOYNG

K6uBou ETTIKOIVWVIiag
(Ixta)
o

sl

S

=

YTtroouoTnua YtroouoTnua
dlarrpoowrtreiag aravrnong
XPAOTN EPWTACEWV

YtrooluoTtnua
evowpdrwong
Oedopévy oTO
oxnMa

YtroouoTnua
dnuioupyiag
oXNMaTog
(RDFSculpt)

YmocuoTtnua SIETTAPAS
Bdong RDF
(RSSDB/RQL)

Bdaon Zxnuatwv
Kal AeSouEVWY
RDF

Zxnpa 4.1: Apxrtektovikn Amdou KopBou



keodrao 5: YAOMRoinon

Z10 KeEPAAA10 AUTO MEPyPAPETAL 1] UAOIIOINOT TOU CUCTHHATOG, He BAon T PeAEtn Tou
TIAPOUCIACTNKE OTO TMPONYOUREVO Kepaddlo. ApXIKA Iapouctddetal n mAarpoppa Kat td
TMIPOYPAPIATIOTIKA £pyaAeia TOU xprotpornotOnkayv. Lt ouveéxela divovial o1 Aertopépeieg

vloroinong ya toug faocikoug aAdyopiBpoug tou cuotnpatog kabwg Kat n Hopir) 10U K®diKa.

5.1 Aentopépeleg vAonoinong

Iy evotnta autr) apouotadoviat ot Bactkoi aAyopifpol ou avantuxdnkav kabmg Kat

AETITOPEPELEG OXETIKA HE TNV UAOTIOINOT NG EMKOIVOVIAS TV KOPBMV.

5.1.1 AAyopiOpot
AAyop10pog eloaywyng dedopivov

‘Otav évag KOpBog 10€pXETAl Y1a TIPATH QOPA OTo oUCTHd, apX1KA Snpioupyel 1o oxnpa
ou Y¢Aetl Ypnowornoioviag to RDFSculpt. Zwn ouvéxea................
Koataoxeun Tou dlaviopatog groupedMapping.
[Tepiéyer opadomoinuéva to oTotyelor Tou mapping mou avAxoLY 6NV Bla XAdoT).
To dudvuoua groupedMapping €yel Tn Lopph:
[[[[KXdonl, Kuptohextixdl], Xapoxtnpotxdl], [[Krhdonl, Kuplohextin2]
Xopoxtnetotind?2],...L[[[Kidon2,Kupohextind 3], Xapaxtnpiotnd3], [[KAdon2,
Kuptohextnd4d], Xapoxtnpiotnod],... ]|

I %dde eyypogpy
Anuiodpynoe avtlypago tou groupedMapping, mou ovoudletol imapping
‘Oco 10 imapping €yel otolyela
IIdpe to mpwTo otoyeio Tou dlaviopatog €0tw classMapping
Bdhe tnv »xAdom mou avrixel 6T0 TRKTO GTOLYElD, GTO OLdVUGHA
classesToWrite
‘Oco 1o didvuoyo classesToWrite €yel oTolyeia

IIdpe to otoyelo-wAdomn mou Beloxetan otV apyr) ToU BLVICUATOG

Mapadewypa

'Eot® 01t 0 KOpBog €xel emAélel va OUPHETEXEL oto ouotnua pe to RDF oxrjpa mou
paivetat oto Zxfpa. ‘Eote emiong ot amd 1o SQL epdtniia mou €Xel KAVEL Ol OXEOIAKI)
Baon, £€xel mpokUYet 1 6P nou @ativetat otov [Mivaka. Ta g avaykeg tou napadeiypiatog
Yewpoupe o1l 1) 6P AU TIEPLEXEL LOVO Pia eyypadm.



Kepdlaio 5. YAoroinon

5.2 TIleprypag1) KAACE®V

Ty evotnta auty 6iveral pia ouvioprn MEPLypAdn] TOV KAAOE®V, TV MEdiOV KAl TOV

1eBo6dwV Tou g anaptidouv.

5.2.1 public class FirstUi

H xAdon autr] kataokeuddel tv 000vn €10ay®Y1g TOU XP1)0tn OT0 oUoTHd.

IIedia

e private GridBRagLayout blayout

To layout yia 6Aa ta Panel.

e private GridBagConstraints con

Ta constraints yua to layout.

e private Icon arrowR

Ewkovi6io yia to xouprti Next.
M£606o1

e public FirstUi ()

O RATAOKEUAOTHG TG KAAONG 0 oroiog KaAel v createEntryFrame().

e private void createEntryFrame ()

MéBoSog TIou Kataokeuddel T0 EVPPALE.



Keparao 62 EA€eyXxocg

Zto KepAAaio autod yiveral o €éAeyxX0g KAATG Ae1Toupyiag TOU oUTONATOoG.

6.1 MeOobdoAoyia EAcyyou

O £AeyX0G TOU OUCTNHATOG AUTOU MPAYHATONOWONKE e T XPL)on €vOg oevapiou Aet-
Toupylag. ZUPQovVa PE TO OEVAPLO aUTo Ye®@POoUlle OTL OTO CUCTNHA UIIAPX0oUV TPelg Koot
(peerl,peer2,peer3). @swpoulie emiong Ot o1 KOPBotl peer2 kat peer3 £xouv 1o oxnua Kat
6edopéva. To oxnpa tou peer2 @aiveratl oto ZxXnpa.

Ermiong n tortoAoyia tou cuotrpatog €Xel oG £§1g: 0 peer2 eivatl yeitovag tou peerl kat
o peer3 yeitovag tou peer2.

Apxikd Aowudv Sa dnpioupyrjocoupe oxfpa ya tov kKopBo peerl kai ot ouvéxela Sa
gloayoupe oe autod dedopéva egetadoviag £tot v KaAn Asttoupyia tou umoouotrpatog 6n-
H1loupyiag oXNHaTtog Kat T0U UTIOCUCTHIATOS £10ay®YNS Se6opévav. X1 oUVEXEld amod 1oV
KOPB0 auto OTEAVOULE EPMTIOEIS OTOUG UTIOAOLIOUS Y1d TOV €AEYX0 TOU UMOCUOCTHHATOS -

MIAVINO1S EPRTNOE®V KAl EMKOIVOVIAG KOPB®V.

6.2 AvaAutiki napouciacn eA£yxou

Znv evotnta auty] apouotadoupe avaluTikA TOV £AEYX0 TOU OUOTIIATOS OUPP®VA HE TO

OEVAP10 TIOU MEPLYPAPNKE OTNV IIPONYOUHEVE) EVOTTA.






kepénao 7: Mapd@deiyua Mivaka

7.1 Zupnepaopata

Ta ocuotpata opoTpeV KOPBmV, IIPOKEIPEVOU va UMOOTNPi{ouv Mo eKPPACTIKEG Aetl-
ToUpYieg avartapaotaong Kat avadfnong debopévav, egedixbnkav ota cuotrpata opoTpOV
KOpBwv ta omoia Paciloviatl otig texvoloyieg tou Inpaciodoyikou lotou yia v avana-
paoctaorn v dedopévev NE€on oxnuAtev mou ta neptypadouv (Schema-based peer-to-peer
systems).

Zupnepaocpatikd 1o oUotnpa rou avartuxbnke ota miaiola auvthg g Sumepatikng
givatl éva mAnpeg ouotnua opOTIHEV KOPBaV BAciopévo oe oxnuata, 1o ornoio kabiotd du-
vatr v avadninon ng minpodopiag pe éva SlapopeTiko TPOIo arr’ OTl td NPoUrndapxovid

ouotpara.

7.2 MeAdovuireég Encktaosig

To ouotnpa mou avantuxbnke ota miaiola avtg g dumlepatkng epyaoiag Sa pro-
pouoe va PeAtiwbel kat va enektabel mepAltEP®, TOUAAYXIOTOV ®G TIPOG TPELS KATEUOUVOELG.

ZuyKekpléva, avadEpovial ta akoiouba:

¢ Evoopatmon diadikaoiag emAoyng oxrpatog pe Baon 1o ornoio o k6pBog Sa ouppetexet
oto ouotnpa. 'Etol onwg £xel oxeblaotel 1o ovotnpa, kabe kopBog £xel ) duvatotnta
va dnuioupyrioet OAAG oxrpata Kat va anobnkeuoet debopéva o ep1oodtepa Ao
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

MEP1000TEPN gUeAiSia.

e Auvatomnta avriotoixiong dedopévev ta omoia va pnv eivar anobnkeupéva oe Bdon
6edopévav adda os apyela. H amodéopeuvon aro t Bdaon 6edopévev Sa ékave 1o

oUoTna 1o €UKOAO OTNV EYKATACTACT KAl T XP1o1).

e AZ10AOYNON TOU OUCTHHATOS MG P0G T CUPIEPIPOPA TOU AV CUPHETEXEL OE AUTO e-
yaAog apibpog kopBev (scalability testing) kat av xpnowponownOet éva moAu peydlo
KaBoAko oxnpa. H a§loddéynon auvtr) adopd v taxvutta pe tmyv ornoia évag kopBog

aipvel amaviroelg oe Pld £pAOTNOon KAab®Og Kat TV mol0TTd IOV AITAVIOEDV.



Kegpdlaio 7. Ilapdberypa ITivaka

[Tivakag 7.1: ITivakag aAnBelag tng Aoyikng ouvaptnong F
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kepinao 8: Mapadelyuya Mabnuank@v

IxéoewV - Ekppdoewv

8.1 ZTupnepaopata

Ta cuotpata opoTPIeV KOPBmV, TIPOKEIPEVOU va UTOOTNPi{ouv Mo EKPPACTIKEG AEl-
Toupyieg avarapaoctaong kat avadrong dedopévav, eedixbnkav ota cuotpata opoTHI®Y
KOpBwv ta orola Paocidovtatl otig texvoloyieg tou Inpaocitodoyikou lotov yua v avamna-
paotaorn TV dedopévav PEom oXNPATOV ITou ta neptypadouv (Schema-based peer-to-peer

systems).

1
Yta ouothjpata autd Kabe y = f fodxy = fol S(x)dx xopBog xpnowiorotel Eva oxnpa
0
100
ya myv Z a; avarnapdaotaorn 1oV dedopévev tou. ‘'Opng ot €va cuotnpd OPOTIH®V KOPBmV,
i=0
KaBe ropBog £xel Slapopetikeg amnattrjoelg avanapdaotaong dedopévov. Emopéveg mpémet

va unidpyxet evedi€ia oty ermdoyr) oxnuatog. Ta cuotfjpata mou €xouv mpotabet

1+ x2
BEXPL TOpa Kat rmapéXouv auty v euedia, yia va eival uvatr) n avadinon rminpodopiag,
Arattovy Vv Urapsn Kavovev aviiotoiXiong Petaiy tov oxnuatev pe BAacn Toug oroioug va
petaoxnpati¢ovial ot epatoelg. 'Opwng dev urootnpidetal akopa avtopaty dnpoupyia Kat

SUVANIKT) avavémon TOV Kavovav, TIoU £ival arapaitnia yla Td oUCTHATd OPOTIHOV KOPB®V.

1
y=ff()<)dx 8.1)
0

H ouvelopopa tng (8.1) mapouoag Sumepatikig epyaciag £xet 6Uo0 okéAn. To mpoto
adopd ) dnuoupyia evog MANPOUG CUCTIHATOS OPOTINGV KOPBmv Baciopiévo oe oxnpata
RDF 10 omoio mapéxet: (a) v unodopr] yia v emKovevia tov Kopbov, () pnxaviopo
dnuoupyiag oxnuatog, (y) PnXaviopo eVoRPAT®OonNS OXECIAK®OV 6e5011EVOV OTO OXHa HE )
XPHon avuotolxicewv mou Snpoupyet 0 Xprjotng e ) Pondeia edikng Swanpoowrneiag, (5)
€UEA KT dlampoomIieia Xproty yia 1) H1atinmorn epetpatav Kat (€) pnxaviopo andvinong
KAl enedepyaoiag epWIHoE®V.

To deUtepo OKEAOG APOPA TO YEYOVOG OTL TO CUYKEKPIILEVO CUOTNHA ITIPOCPEPEL 1A OXETL-
Kr] eued§ia @G IPOG TtV EIMAOYY TOU OXIATOS Ao ToV KAOe KOPBo, eve tautoxpova divel t)
SuvatotnTa PETACXNIATIONOU EPWINOE®V XMPIG T XPL0 KAVOVROV AVTIOTOiX101G. ZUYKEKPL-
Béva, ta oxnuata 1oV KOpBev arnoteAouv urocuvola—oyeig(views) evog Bacikou oXnatog
ou ovopddetatl KaBoAko oxnpa. Expetaldeuopevor Aoutdv 1o yeyovog Ot ta oxnpata auv-
1d eival oupBatd petagyu toug, £XOUHE T duvatotta eAEyX0oU NG IKAVOIIOWOTHOTHTAS 11ag
£PAOTNONG KAl PETATPOIING TG OOV XPEIALETAL, XPTOIHOIIOIDOVTIAS TO00 T0 XA ToU KOpBou
000 Katl 10 KaBoAko oxnua.

ZUPMEPACHATIKA TO OUCTNHA TTOU avartuyOnke ota miaiola autng g SmAOpPatikhg
etvatl éva mAnpeg ovotna opoTIPEV KOPBwv Baclopévo oe oxnpata, 1o oroio kabiotd du-
vat v avadninon g rinpodopiag pe éva S1apopeTiko TPOIo arr’ Ot td Ipourndapyxovia

ouotpata.



KegpdAaio 8. Ilapdberypa Mabnuatikev Xxéoewv — Ekgppdoswv

8.2 MeAdovukeég Enertaosig

To clotnua mou avartuxdnke ota mMAaiola aving g dimlepatkng epyaciag Sa prmo-
pouoe va PeATnbel katl va enektabel MepAITEP®, TOUAAXIOTOV MG IIPOG TPEIS KATEUOUVOELG.

Zuykekppéva, avapépovial ta akolouba:

¢ Evoopatoon Siadikaoiag sermAoyrg oxrjpatog pe Bdaon to oroio o kopBog Sa ocuppetexet
oto ouotnpa. 'Etol éreg €xel oxediaotel 1o ocuotnpa, kabe ko6pBog €xet ) Guvatotnta
va dnpoupyrost OAAdG oxnpata Kat va anofnkeuoetl dedopéva oe meploodtepa arnod
éva. Qg oxnua tou kopBou (pe Paon o oroio aravidel T§ £pTAOELS), Jewpeital 1o
tedeutaio oto oroio anobrikevoe dedopéva. H Suvatdtnta ermdoyrg Sa tou mapeixe

eP1o000TeEPT euedidia.

e Auvatotnta avuiotoixiong debopévev 1a oroia va pnv eival anobnkevpéva o Pdon
6edopévav adda oe apyeia. H armodéopeuon aro ) PBdon 6edopévev 9a ékave 1o

ouotnpa 1o €UKOAO OTNV EYKATAOCTAOT KAl 1) XP1o1).

e AZI0AOYN0N TOU OUCTANATOS MG ITPOG T CUNIIEPIPOPA TOU AV CUPHEIEXEL OE AUTO He-
ydAog apiBpdg kopbBwv (scalability testing) xai av xpnowpornonBei éva moAu peydo
KaBoAko oxrpa. H a&loddynon autr] adpopd v taxutnta pe ty ornoia évag kopog

TIA{PVEL AMAVINOE1S O H1d £PAOTNON KAO®MG KAl TNV TOL0TNTA TRV ATICAVIHOE®V.



Kepdhaio 9: EI'II')\OYOQ

9.1 ZTupnepaopata

Ta cuotpata opoTPIeV KOPBmV, IPOKEIPEVOU va UTOOTNPi{ouv Mo EKPPACTIKEG AEl-
Toupyieg avarapaoctaong kat avadrmong dedopévav, eedixbnkav ota ocuotrpata opoTH®V
KOpBwv ta oroia Paoidovtatl otig texvoloyieg tou Inpaocitodoyikou Iotov yua v avamna-
paotaorn TV dedopévav PEom oXNPATOV ITou ta neptypddouv (Schema-based peer-to-peer
systems).

Yta ouotpata autd kKaBe kopBog Xprolponolel éva oxnpa yia my avanapdotaoct) oV
6edopévav tou. 'Opwg oe €éva ouotnpa OPOTINEV KOPB®V, KAOe KOPBOG £XEl HladOopeETIKESG
aratroetg avanapdotaong Sedopévav. Enopévag npérnet va urtapyet euediia oty ermdoyn)
oxnuatog. Ta cuotrpata mou £€xouv mpotabel PEXPL TwPA Kat IapéXouv auth v euediia,
yia va givat duvatr] n avadrjtnon minpogopiag, aratouy tny Urapsn Kavovov avilotoixiong
PEtady TV oXNuAtev pe BAacn toug ormoioug va petacxnuarti¢ovial ot epetrioelg. 'Opwg dev
unootnpidetatl akopa avtopatn Snpoupyia Kat SUVARIKL avavéror) TOV Kavovav, TIoU givat
arnapaitnta yua ta ouotipatd OpoTipev Kopbav.

H ocuvelogpopd g nmapovoag Sinmdepatkig epyaociag £xet 6vo okédn. To mpwto adopd
) dnuioupyia evog mMATpPouUg ouoTATog opdTIp®V KopBav Bactopévo os oxnpata RDF 1o
oroio mapéyet: (a) v unodopr) yla v ermkowvevia tov Kopbev, () pnyxaviopo dnpioup-
yilag oxnuatog, (y) PnXaviopo eVO®PATOong OXEOIAKOV 8e§0EVOV OTO OXHa HE Tr XPNon
avtiotolyioewv mou dnjioupyet 0 xprnotng pe ) Bordsia edikng Sianpoowneiag, (6) eueAt-
Kt Slanpoowrnieia XpHotn ya ) §1atineorn ep@tpdtov Kat (8) pnxaviopod andvinong kat
enedepyaoiag epwIroewV.

To deUtepo OKEAOG APOPA TO YEYOVOG OTL TO CUYKEKPIILEVO GUOTN A TIPOCPEPEL 1A OXETL-
Kr) uedi§ia @G IPOG TtV £IMAOYY TOU OXHATOS Ao Tov KAOe KOPBo, eve tautoxpova divet t)
SuvatotnTa PETAoXNIATIONOU EPWINOE®V XMPIG T XPL01 KAVOVROV AVTIoTOiX101G. ZUYKEKPL-
Béva, ta oxnpata 1oV KOpBev arnoteAouv urocuvola—oyeig(views) evog Bacikou oXNiatog
ou ovopddetatl KaBoAko oxnpa. ExpetalAeuopevol Aowdv 1o yeyovog Ot ta oxnpata auv-
1d eival oupBatd petadyu toug, £XOUpe T duvatotnta eAEyX0oU NG IKAVOIIOWOTHOTTAS 11ag
£PAOTNONG KAl PETATPOIING TG OOV XPE1ALETAl, XP1OIHOIIOI)OVIAS TO00 T0 OXNHA ToU KOpBou
000 Katl 10 KaBoAko oxnua.

Zupnepaopatikd 1o ouotnpa nou avartuxOnke ota miaiola auvthg g SuAepatkng
etvatl éva mAnpeg ouotna opoTIPEV KOPBwv BAciopévo oe oxnpatd, 1o oroio kabiotd du-
vat) v avadninon ng rinpodopiag pe éva SlapopsTiko TPOmo arr’ Ot td Ipournapxovia

ouotparta.

9.2 MeAAovuirég Enertaoeig

To oUotnpa mou avantuxbnke ota mAaiola avtg g dimlepatkng epyaociag Sa pro-
pouoe va PeAtmbel kal va enektabel mepattép®, TOUAAXIOTOV @G TIPOG TPELS KATEUOUVOEIG.

ZUYKEKPIIEVA, avadEpovial ta akoAouba:



KegpdAaio 9. Emidoyog

¢ Evoopatenon Siadikaoiag ermAoyrg oxrpatog pe Bdaon to oroio o kopBog Sa ocuppetexet
oto ouotnpa. 'Etol érwg €xel oxediaotel 1o ocuotnpa, kabe k6Bog €xetl ) Guvatotnta
va dnpoupyrost OAAG oxrpata Kat va anofnkeuoet dedopéva o meploodtepa anod
éva. Qg oxnua tou kopBou (pe Baon To oroio aravidel TI§ £pRTAOELS), Jewpeital 1o
teAeutaio oto oroio arobnkeuoe debopéva. H Suvatdwnra ermroyng Sa tou mapeixe

EP1000TEPT] euedidia.

e Auvatotnta avtiotoixiong dedopévev 1a oroia va pnv eival anobnkevpéva o Pdon
6edopévav adda oe apyeia. H arodéopeuon aro ) Bdon 6edopévev 9a ékave 1o

ouotnpa Imo €UKOAO OTNV EYKATACTACT KAl 1) XPHo1).

e AZI0AOYN0n TOU OUCTARATOS MG ITPOG T CUNIIEPIPOPA TOU AV CUHPHEIEXEL OE AUTO He-
ydAog apiBpdg kopbBwv (scalability testing) xai av xpnowpornonBei éva rmoAu peyddo
KaBoAko oxrpa. H agloddynon autr] adpopd v taxvutnta pe tyv ornoia évag kopbog

TIA{PVEL ATAVINOEIS O P1d £PAOTNON KAO®MG KAl TNV TOL0TTA TRV ATICAVIHOE®V.



napdemua A”: Mapddelypa MNapapmiparog

A'.1 IIpotn evotnta

Ta ocuotpata opoTpeV KOPBmV, IIPOKEIPEVOU va UMOOTNPi{ouv Mo eKPPACTIKEG Aetl-
ToUpYieg avartapaotaong Kat avadfnong debopévav, egedixbnkav ota cuotrpata opoTpOV
KOpBwv ta oroia Pacidovtatl otug texvoAoyieg tou Inpaociodoyikou Iotov yua v avana-
paoctaorn v dedopévev NE€on oxnuAtev mou ta neptypadouv (Schema-based peer-to-peer
systems).

Zupnepaocpatikd 1o oUotnpa rou avartuxbnke ota miaiola auvthg g Sumepatikng
givatl éva mAnpeg ouotnua opOTIHEV KOPBaV BAciopévo oe oxnuata, 1o ornoio kabiotd du-
vatr v avadninon ng minpodopiag pe éva SlapopeTiko TPOIo arr’ OTl td NPoUrndapxovid

ouotpara.

A'.2 MeAAovtikég Enexktaosig

To ouotnpa mou avantuxbnke ota miaiola avtg g dumlepatkng epyaoiag Sa pro-
pouoe va PeAtiwbel kat va enektabel mepAltEP®, TOUAAYXIOTOV ®G TIPOG TPELS KATEUOUVOELG.

ZuyKekpléva, avadEpovial ta akoiouba:

¢ Evoopatmon diadikaoiag emAoyng oxrpatog pe Baon 1o ornoio o k6pBog Sa ouppetexet
oto ouotnpa. 'Etol onwg £xel oxeblaotel 1o ovotnpa, kabe kopBog £xel ) duvatotnta
va dnuioupyrioet OAAG oxrpata Kat va anobnkeuoet debopéva o ep1oodtepa Ao
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

MEP1000TEPN gUeAiSia.

e Auvatomta avuiotoiyiong dedopévav ta oroia va pnv eivar anobnkeupéva oe Paon
6ebopévav addd os apxeia. H amodéopeuon and ) Bdon dsbopévav Sa ékave 1o

oUoTna 1o €UKOAO OTNV EYKATACTACT KAl T XP1o1).

e AZ10AOYNON TOU OUCTHHATOS MG P0G T CUPIEPIPOPA TOU AV CUPHETEXEL OE AUTO e-
yaAog apibpog kopBev (scalability testing) kat av xpnowponownOet éva moAu peydlo
KaBoAko oxnpa. H a§loddéynon auvtr) adopd v taxvutta pe tmyv ornoia évag kopBog

aipvel amaviroelg oe Pld £pAOTNOon KAab®Og Kat TV mol0TTd IOV AITAVIOEDV.



IMapdptnua a". Ilapabderypa INapaptnpuatog

[Tivakag A’.1: [Tivakag aArBsiag tng Aoykng cuvdaptnong F
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napdemua B : And&eiEn e oxéonc (8.1)

210 KePAAA10 AUTO MAPOoUcIAdetatl 1 PEAETH TOU £YIVE Y1d TNV UAOIIOIN 01 TOU CUCTHATOG.
ApX1ka TepypdQeTal 1 ApXIIEKTIOVIKY] TOU CUCTIHATOS KAl yiverat o §1axmwplopog tou ota

EMPEPOUG UTOOUOT AT, VA 0TI OUVEXELM TIEPYPAPOVIAL Ol EPAPHIOYES TOU CUOCTHHLATOG.

B’.1 AvdAuon - neplypad1] apXlTEKTOVIKIG

ZInv evotnta autr] mMapouotddetal 1 avaAuon ToU CUOTHHATOS KAl O X®P1O0G ToU OE
UTTOCUOTHHATA 600V APOopd TNV APXITEKTOVIKT.
B.1.1 A1aX®0plOpodg UNOCUCTNHATOV

To ocuotnpa amnotedeitat amnod toug amdoug kKOpBoug Kat éva kopBo Siaxelpilotr). X10
onpeio autd avadvoupe 1o ouotnpa evog ardoy KOpBou, 1o oroio arotedeital aro ta e§rg

UTnoouoTATA :

e Ymoouotnpa dnpioupylag oxnuatog.
e Yrmoouotnpa evoopdtoong Sebopévev oto oxnpd.

e Yrmoouotnpa emkoweviag kopbou.

0
A%e ___o—

L &,

>

00—

Zxnupa B'.1: TIpocopoiwon [TuAng NOR
To Zxfpa B'.1 anewkovidet .................

B'.1.2 TIleptypagr UNMOCUCTNRATGOV

[Mapaxkdte divetal AeTtopepr|g MePtypadn yia Kabéva anod ta ouoTHiatd IIou avapEPatie.

H neprypadn) auvty yivetat pe faon ta Siaypdppata porg dedopévav.

Yrnioouotnpa Snploupyiag oxnpatog

To unoouotnua AV ...............
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K.AIT. Kat Aoutd

K.0.K Katl out® Kabetng

TEI Texvoloyiké Exnaideutiko T6pupa
BPF Band Pass Filter






Anddoon EevOyAwoowv dpwv

Anodoon
adepPog
apetaBAntotnta
avaktnon minpogopiag
avupetabeukotta
andyovog
arnoppoPnon

Baon &ebopévav
yvoplopa
Sranpoonneia
dagopa

S1KTUAKOG KATAAOYOg
diktuety) Sopn
Sonkeg enepmoLlg
donikég oxéoelg
dopko oxnua
eyKupotta

£VOOon

EE£VOyA®oo0g 0pog
sibling

idempotency
information retrieval
commutativity
descedant
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database

attribute

interface
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