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O¢pata AimAwpatikwy Epyaciwyv

EvnuepwTIKO 2Znueiwpa yia YmoAoylotika NAEyuata (GRIDS)

Ta umoAoylotikd mAfypata (Grid)[1][2][3][4] éxouv Bewpnbei amd mMoOAAOUC pla avakAAuwn GUYKPIGIUN HE TV
TeExvoloyia Tou lotoxwpou. H @lhocopia mou KpuBetal micw amd auth tnv Suvapikn eival n dlaxeiplon twv
UTIOAOYICTIKWY Kal amoBnKeUTIKwY Topwv oav £va ayabo, To omoio pmopsi va pompd{stal otov Kabéva pe Tpomo
anlo, o avaAoyia pe ta nAeKTpIKa diktua N Ta Siktua udpsuong Ewkovikoi opyavmpm oxnuartiovral ota mAaiola
NG TexvoAoyiag autng, Kat Oivouv tnv Ouvatotntd Ot ATodd He KOlVO OTOXO va ouvspyaiovral Kal va
£KPETAAAcUOVTAL TNV KOLVI TOUC UTTOAOYIOTIKN UTTOOOHN YId TO KOWVO OQEAOC. XTNV MPWIHUA Toug Hopen Oivouv
mpocBacn Pe Adc@aAn TPOTo o€ SIAPOIPACHEVN UTTOAOYIOTIKN 1oXU Kal XWPo amoBnKeuong.
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Mia amAoucTeUPEVN APXITEKTOVIKN £vOC cuotnpatog Grid amotumwveTal 6To mApamdvw oxnpd. H apXITEKTOVIKNA
autn vAomolgital pe To evOldpeco Aoylopiko glite [5]. O xprotng éxel éva User Interface amd to omoio umoBAAAEL
TG epydacieg Tou oto Grid. H epyacia autr meplypdgetal os Eva apxeio, 6TO OMol0 UTTAPXOUV OAd Ta KATAAANAQ
OTOIXEIa YIa VA EKTEAEOTEL (OTTWC OVOUA EKTEAEGIHOU apxeiou, ovopata apxeiou £16odou / £€000u, EAPTAOEIG OF
BIBALOONKEG AoylopIKoU, emOUUNT umoAoyLloTIK dUvapn KAT.). Katd tnv umoBoAn Tng gpyaciag, Ta mapamdavew
O0sdopéva ptavouv otov Resource Broker, o omoiog ta emefepydletal wote va Bpel To KAAUTEPO ATO TOUG
OlaBéoipoug UTTOAOYIOTIKOUG TTOPOUG, WOTE Va eKTEAECTEL N gpyacia. MNa va pmopei va mapel auth tnv andgaocn
OUMBOUAEgUETAL pla UTINPESia mapakoAoudnaong, mou eival cuveedepévn Pe GAoug Toug mopoug tou Grid, kal amd
ekel avtAel Old@opeg MAnpowopisg, OMwG n OlaBEoiun UTOAOYIOTIKA OUvapn, n moodtntd Tou €eAsUBgpou
amoBnKeUTIKOU XWPOU, TO EYKATECTNHEVO AOYIOMIKO KAT. A@oU o Resource Broker amogaciosl molog
UTTOAOYIOTIKOG TTOPOG TANPEL TIG TPOUTTOBECEIG TTOU €XEL BEGEL O XPAOTNG, EMKOWVWVEL PE To avtiotoixo Computing
Element kat otéAvel 6Aa ta amapaitnta 6edopéva. To Computing Element sival £vag eviiapecog 6popoAoyntig,
mou eAéyxel €va oUvoAo amd opoloug KopBoug (Worker Nodes), otoug omoioug yivetal Kal n €KTEAEOn Twv
epyacwwv. To Computing Element Eekivdsl tv epyacia og KAmoov KOPBO Kat POAIG auTh eKTEAEOTEl TOTE Ta
anoteAéopata pécw Tou Resource Broker otéAvovtal miow otov xpriotn. Extdg amé to Computing Element, ot
K@aOe sykatdaotaon UTApXeL Kal £va Storage Element, to omoio sival EMPOPTIOPEVO HE TNV OLABEON ATOONKEUTIKOU
xwpou. ‘Etol, amd to User Interface pmopel KAMOIOG XPAoTNG, HE TIC KATAAANAEG €VIOAEG, va amoBnkeUsl Td
dedopéva tou oto Grid kat oty OUVEXELD Vd TA xpnclponmr’]osl Katd ™my OldpKela KATIOIAG EpyaAciag mou £0TEIAE
yua sKrsAson Emiong, umdpxouv Kal UTNPEGieg Tou napayouv avrlypacpa Oedopévwy petall twv Storage
Element, wote ta 6860p£va owackopmifovtal oto Grid, va Unapxouv avtiypagpa yla Aoyoug actpaAaag aAAd kat
yla va eivat sclern évag BEATIOTOG xpovonpoypapparlcpog 6860uevwv Kal Epyaclwv. Te?\og, éva OmJC(V'ElKO
OTOIXEl0 TOU UTApxel o KABe Bnpa autng tng Oladikaciag, £ival n ac@AAeld TOU EMTUYXAVETAL PECW HLAG
utodopng Public Key Infrastructure (PKI). Kd®s xpnotng Kal umnpecia TPEMEl va €Xel €vd MIOTOMOINTIKO
UTTOYEYPAMPEVO amo pia 1y meplocotepeg ApxEg Miotomoinong yia va pmopoetl va ouvoebei otny umodopn Grid. Ot
Apx£g Motomoinong sival mpokaBoplopEveg amo Toug cUPBaAAAOpEVoUg og KABe Grid Kal Osv UTTAPXEL P KEVTPIKN.
Zav €va OeUTePO Brpa acpAAslag yld va PTTOpECEL va XPNOIPOTIOINCEL KATIold uTinpecia, 6a mpEmel o Xpnotng va
gival pEAOG KATIOIOU £IKOVIKOU 0pyavicpoU, 0 oToiog va £Xel TpocBacn 6Tny Umnpecia autn.

H épeuva tou epyaotnpiou eotialetal KUpiwg otny oUYKALON Twv TexvoAoylwy grid kat peer-to-peer. Ol IG1OTNTEG
TWV aAyopiBpwv mou xpnoipomoloUvtal 6Ta cnUePVA peer-to-peer iKTud PmopoUv vd TTPOCGYEPOUV HEYAAUTEPN
aflomotia kat amédoon o€ cuctnpata PeydAng kAigakag omwg eivalt to GRID, e€aAeipovtag single-point-of-
failures mou mapoucialovtal 6 UTTNPEGCIEG TTOU £XOUV avamtuxOsi pe To povtédo client-server.



YAomoinon peer-to-peer Olktuou Pe umodoun acw@aAstac GRID

Mwa onpavtikn Slagopd petafl Twv peer-to-peer OIKTUWV Kal Twv cuotnudatwyv GRID, sival to emimedo tng
ac@aislag. Xto GRID mpémel va yivetal tautomoinon tou xprotn (authentication) amd kdBe umnpecia kal ot
OgUtepo Babuod £Aeyxog yla Ta SIKAWHATA ToU €XEL OTNY UTnpeoia (authorization).

To authentication yivetat Baon pe tnv BonBela tng Kpumtoypagiag dnpociou kKAewoU (Public Key Cryptography).
2Tn Kpumtoypagia onpociou KAeWS10U, umdpxouv OUo KAELOLA TO IOWWTIKO Kal To Onpocto KAsOl. Ta dUo KAeOLa
ouvdiovtal pe éva pabnuatiko tUmo Kal amd TO IOIWTIKO KAEWOl pmopei va mpokUwel to Onpooctlo, aAAd Oev
oupBaivel to avtiotpowo. To IOWTIKO KAEWdl Kpateital Kpu@o, svw To Onpoclo KAelWdi Oladidetal o Kabe
evolagepopevo. Kabe ti mou £xel KpumtoypagnBei amo to £va KAe0l Pmopel va amokpuntoypa@ndsi amd to aAho..
Me tov TpOTmO aUTO Pmopel 0 XpNotng A va amooteidel éva Keipevo R €va TMOTOTOINTIKO PE TA OTOIXEIA TOU,
Tapabétovtag oto TEAOG TNV  KPUTTOYPA@NUEVN €KOOXN TOU KElpévou/motomointikol. O  mapaAnmtng
ATOKPUTITOYpAWEl TNV Tapddecn xpnolgomolwvtag 1o dnpocto KAeldi tou XpAotn A Kal tn GUYKpPIVEL PE TO
TPAYHATIKO KEipeVO, omoTe Kal BeBalwvetal yla TNV TAUTOTNTA TOU amooTtoAéd. Ma tnv mapamdvw Sladikacia tng
YNQLIAKNG umoypagng, £xet OnploupynBei éva mpdtumo ywnelakoU miotomointikoU (X509 [15]), To omoio
MEPIAAUBAVEL OE Pla 0a@WG OpLoPEVN OOHN TA OTOLXEIM TOU XPNOTNn Kal To OnNHOclo KAEWSi Tou Kal Tn wnelakn
utoypa®n Hag TPITNG EPMOTNG OVTOTNTAG. AUTHA N OVIOTNTA KOWVAG €PMotoclvng, o€ Hia umodopn dnpociou
KAeWOwoU (Public Key Infrastructure), ovopdletat Apxn Mctomoinong (Certification Authority [16]). H Apxn
Motomoinong TAUTOTIOLEL E KATTIOLO (PUGIKO TPOTIO TOV XPROTN KAl UTIOYPAPEL TO ONHOGLo KAEWSi Tou. Me Tov Tpomo
auto omolog epmioTeveTal TNV Apxn Miotomoinong - €Xel To ONPOGLO KAELOL TNG - EUTIIOTEUETAL KAl TA TOTOTONTIKA
TWV XPNOTWY TIOU UTIOYPA®EL n ApXH.

To authorization yivetat Baon £vog KevipikoU kataAdyou (VOMS: Virtual Organization Membership Service [17]).
2TO KEVIPIKO KATAAOYO £yypaovtal OAol ol XPAOTEG KAl TO £(00C TwV OIKAIWHATWY TTOU £XOUV PECA OTOV EIKOVIKO
opyaviopo mou avnkel (Virtual Organization). ‘Etot, otav évag xprnotng mpoonadei va amobnkeloel £va apxeio oto
GRID, mpwta Ba tou Intnbei To YnPlako TMOTOMONTIKO Yld va Yivel n Tautomoinor tou Kal Petd Ba epwtndei o
KEVTPIKAG KATAAoyog yia va gpeuvnBolyv ta Sikaiwpata tou oto GRID. Mx €dv €xel SIKAiwPA va XpnoLUOTOU)OEL
TOV CUYKEKPIPEVO ATTOBNKEUTIKO XWPO, TOCOG XWPOG UTOPEL VA XpNGIUOTOINOEL KATT.

Aut) Tn otlyun ota peer-to-peer OIKTUd OAOL Ol XPNOTEG €ival OMOTIHOL Kal Ogv UTAPXOUV  HNXaviopoi
tautomoinong. AvTikeigevo tng SIMAWHATIKAG €ival n evowpdtwon umodopng dnpociou KAsdlou [6] os éva peer-
to-peer tou dOiktuo. MNa tnv uAomoinon 8a xpnotpomoinbouyv étolpeg BiBAI0ORKeg PKI kKal Tou peer-to-peer SiKTtUoOU
kademlia [7] mou £xet avamtuxBsi 1 GAAa Tou umdpxouv gAeUBepa Siabotpa oto diktuo [8][9].

Baoikd mpoamattoUpeva yid tTnv mpaypdtwon tng SUTAWHATIKAG epyaciag sivat:

e [vwon Kal PTElpia oTo TPOYPAPHATIOTIKO TEPIBAAAOY Tou Linux. (padnpata: ASiToupylkd TuoTipatda Kat
Epyactiplo AEITOUPYIKWY ZUCTNHATWY).
e Tvwon kal eumelpia oto mpoypappatiopd o C/JAVA

21adia Epyaciag

BiBAloypagikn MeAétn oxetikd pe Public Key Infrastructure (PKI)
BiBAloypa@ikn MeAETN OXETIKA pe peer-to-peer Siktud
Eykatdotaon Kat £€0IKElwoN PE TO TTPOYPAHUATIOTIKO TEpIBAAAOY
MeAETn Twv BIBAIOBNKWY Kal TnG umdapxoucag uAotoinong
Evowpdtwon tng umodoung PKI otnv peer-to-peer uAomoinon
Evowpdatwon tng umnpeciag VOMS otnv peer-to-peer ulomoinon
Melpapatika anoteAéopara / DEMO



Kataveunuévn unnpeoia avalntnonc oto GRID

Mwa Baoikn umnpecia oto GRID amoteAei to Information System. To ocUotnua autd amoteAsi ouclaoTIKA Eva
EUPETAPLO Yla OAoug toug Olabécipoug mopoug tou GRID [10][11]. H onuepivh Sopnl TOU GUOTAMATOC Eival
lEpapxikn. AmoteAeital amd tomkda gupetnipla (local index) kat kevtplkda eupetnpla (central index). Kade site €xel
TOUAGXIOTOV €vd TOMIKO €UPETAPLO. TO TOTIKO EUPETAPLO TIEPIEXEL TTANPOWOPIEC YId TO CUYKEKPLUEVO site. Ot
mAnpo@opicg ivat 600 e10WV:
e JTATIKEG, TIX
0 Tl tUmou/TAo0L EMEEEPYAOTEG UTTAPXOUY OE KABE KOUBO
0 TOCN PvAHN €Xel KaBs KOPBOG
0 TL TUTMOU AEITOUPYIKO cUCTNUA UTTAPXEL OTOUG KOHBOUG
0 Tl €idoug amoBNKEUTIKOG XwWPog UTTApxel (Giokol/BIBALOONKN Tawviwy - tape library)
e Auvapikég
o [dool emeEepyaotig ival Slabéoipol;
0 [doo péyebog Tou amobnKeuTIKoU Xwpou gival SLabEcipo;
0 Mooeg epyaocieg ekteAoUvTal AUTH TN OTIYHN 0TOUG KOUBOUG Tou site;

‘OAn auth n mAnpowopia civat dopnpévn. AnAadn, Xpnoldomolsital €va oxnpd, wote va yivetat eUKoAn n
amobrkeuon/mapouciacn/avalitnon os aut. To oxAPaA Tou Xpnolgomoleital eupféwg sivat to GLUE Schema.
Ymdpxouv 600 UAOTIOIOELG TOU GXAKATOG TTOU UTopoUv va xpnotgomoinBoly. Mia o XML[18] kal pia os LDAP[19].

To avtikeipevo TNG SUMAWUATIKAG £ivatl n dnploupyia evog KATavePNHEVOU EUPETNPiou Pe TNV Bonbela evog peer-to-
peer OktUou. ‘Eva Slaitepo mpdBAnpa ota peer-to-peer diktua gival n avalftnon evog cuvoAou KAsdlwy (range
queries) ot avtiBeon pe v avalitnon evog GUYKEKPIPEVOU KAeOloU (exact match). MNa to mpoBAnpa autog
UTapxouv apketég AUcelg otn BiBAoypagia. Ma AUon eival n xpnotpomoinon evog Content Addressable Network
(CAN) [12]. To Content Addressable Network £xel 600 onpavtikég IG10TNTEG:

e cival dopnpévo [13],

e UTOpEl £K-PUOEWG Va ATAVINCEL O £pWTAKATA GUVOAOU TIHWV (range-queries) omw¢ mx. «Motol givatl ot

Olabéoipol mépol Ye PvAUn peyaAltepn amo 1GB» [14]

Xpnolomolwvtag Tig mapamavw 010tnteg, To CAN Ba avilkataoToel TNV UTINPEGIa EUPETNPioU, SNUIOUPYWVTAG
£va KAtavepnuévo gupeTnplo. Méoa 6Toug o6TOXoug TNG SIMAWHATIKAG €ival n uAotmoinon tou Content Addressable
Network kat n 6nploupyic1 evog Web Service interface yia tnv mpocBaon os autd. To Web Service interface 6a
xpnolponmslrm ané aMoug xpnotsg n umnpeoieg oto GRID yia v avalitnon otolxeiwy, omote Ba mpémel va
gival cupBatod pe ta umdapxovta mpotuta (mx Globus WS-MDS [15]).

Baoikd mpoamattoUpeva yid tTny mpaypdatwon tng SUTAWHATIKAG epyaciag sivat:

e [VWOoN Kal EPTELPIa 0TO MPOYPAHHATIOTIKO TEPIBAAAOY Tou Linux. (pabnupata: Asttoupylkd ZUcTApATA Kat
Epyactrplo AEITOUPYIKWY ZUGTNHATWY).
e [vwon Kal eumnelpia oto mpoypappatiopo os C/JAVA

2tadla Epyaciag

BiBAloypa@iki MeAETN OXETIKA pe Ta peer-to-peer diktua Content Addressable Network
BiBAloypa@ikn MeAETn oxetikd pe Web Services

Eykatdotaon Kat e€0IKEIwoN PE TO TPOYPAMPHATIOTIKO TEPIBAAAOY
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