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Cy Ti givail To Grid?

To World Wide Web Trapéxel
mTPpooacn o€ TTANPOPOPIES
aTToOnKeUNEVEG O€
EKATOMMUPIO DIOPOPETIKEG
TOTTO0ECIEC aAvA TOV KOOMO.

MAnpogopiag XproTeg

Kat’ avaAoyia 1o Grid gival pia
AVOTITUCOOMEVH UTTOOOMN
ToU Trapéxel rpéofaon o€
UTTOAOYIOTIKN 10XU Kl
ATTOONKEUTIKO XWPO
KATAVEMNMEVA O OAOV TOV
KOG HO.
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CHEE T gival To Grid ?

Enabling Grids for E-sciencE

* ZUAAOYN YEWYPOUAPIKA KOTAVEUNMEVWYV ETEPOYEVWV
UTTOAOYIOTIKWYV TTOPWV

“Most generalized, globalized form of distributed computing”

 “An infrastructure that enables flexible, secure, coordinated
resource sharing among dynamic collections of individuals,
Institutions and resources”
lan Foster and Carl Kesselman

« Mpoo@épel TTPOCRaON O€ EVA EVIAIO ICXUPO EIKOVIKO
UTTOAOYIOTH

* Y1mrof3oAn atrd Toug XpNoTEG HEYAAOU TTARBOUG
EPYACIWYV XWPEIG va evOIAPEPOVTAI TTOU Ba EKTEAECTOUV



G

Enabling Grids for E-sciencE

Mia ovToTNTO TTOU TTPOKEITAI
VO MOIPOOTEI

m.X. Movdadeg ETreepyaciag
AtroBnkeuTtikég Movadeg
AoyiouIkd
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Sl Mepiexdueva

Enabling Grids for E-sciencE

Ti gival To Grid ?

|OTOPIKI avadpoun

Baoikég apyxég Tou Grid
Kartnyopigg Grid cuoTnudaTtwyv
AuvaTtortnteg Tou Grid
XpnoTteg Tou Grid
Apxitektovikni Tou Grid
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Grid nAekTpIkiRG evépyelag vs Grid

Enabling Grids for E-sciencE

Grid nAeKTPIKAG EVEPYEIQG To Grid

NOIYOTTOIEIC TNV NAEKTPIKN EVEPYEIQ ‘ExeIc TTpdoacn o€ UTTOAOYIOTIKN 1I0XU KAl

XWPIG va o€ evOolapE U KQI JE TToIoV aTTOONKEUTIKO XWPO TTOU BpioKovTal O€
TPOTTO TTapayeratr. Ei n, TTPOCITH 6Aov Tov KOO
Kal agl . | .
y 0' , 4
= . ¢ i

TepdoTia urroéo_pﬂ.rrdu Trepl)\apBavsl

FeTeﬁoyevnjatImpaw =
(oTTiTia, oTOBPOUC 'IT(:(p YWYNG, aTabuoug

METAPOPAG, KAAWDIQ).

MTopeig va XpnoIHOTIoINoEIg NAEKTPIKES PUTTOpEiC P%“{ i

OUOKEUEG TTavToU, atmrAd BAloviag QUuTEG | QTTo aKpuopevou "IOTIKOUQ ug
oTnv Tpica. Xe] ) o1'r0|a06m'rOTe TTAQTQOPMAG,

noipoeTroiwvtag 1o Web.
!oylcmkoug Mo

ZNTAG NAEKTPIKO peUUA KAl OouU QiveTAl. ZnTd,
Movadikr déapeuon o1 Ba TTPETTEl Val TTpdoao a Kal 0 fvovTal.
Tr)\r]pd)gslg 10 Aoyapiagpo. [Mpog 10 Trap val “dwpeav’!
- = S }ﬂ
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Cy To Grid pETOPOPIKA ...

Enabling Grids for E-sciencE

O—-26

Data-storage, Sensors, Experiments ’

MmMA>»SMroo-—=

Visualising
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e 2TaBuoi Trpog 1o Grid

Enabling Grids for E-sciencE

& To Grid atroteAcital a1rd dlaocuvoedepéva cluster péow Tou Internet
Kal oTnpideTal oTo AEITOUPYIKO cuoTnua Linux
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Cy E-science

Enabling Grids for E-sciencE

ETIoTAMN TTOU £yIVE dUVATA ME TO OIOMOIPOACHO TTOPWV
(0edOMEVWV, ETTICTNHOVIKWY OPYAVWYV, UTTOAOYICTIKWYV
TTOPWYV, ECEIOIKEUMEVWYV ATOMWYV) HECW TOU Internet

v' EQapPOY£C TTOU OTTAITOUV UTTOAOYICTIKN 10XU
v Egappuoyéc TTou diayelpiCovtal TTOAG dedopéva

(€iTe TTOPAYOUV OAV ATTOTEAECHA EYAAO OYKO
OedOPEVWYV £€OD0U €iTE aTTAITOUV TTPOCBA0N O€
OUAAOYEC DEQOUEVWIV)

v’ KartapyouUvTal Ta 0pia HETAEU OPYOVIOPWY KOl
OIAXEIPIOTIKWY TOMEWV
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Cy MNari Twpa ?

Enabling Grids for E-sciencE

AUZnon TnG TaXUTNTOG TWV OIKTUWYV UTTOAOYIOTWYV KOl EUKOAN
mpoéoBaon o€ auTda

v’ OTITIKEG iVEC
v acupuaTeg (eUCeIC
v’ VEEC TEXVIKEC TTOU XpnoluyoTtroiouvTal oto Aladiktuo (ADSL, WiMax)

O vépog Tou Moore gival TravTou ...

Paydaia avatTucn Twv UTTOAOYIOTIKWY HOVAdWY, TWV OpYAVWY, TwV
aloonTrpwy

= [1pokAnon va ouvouaoTouV YIa TO KOAUTEPO ATTOTEAECUA!

O1 epyacieg TTOU EKTEAOUVTAI O€ UTTOAOYIOTIKA CUCTAMATO
OTTAITOUV HEYAAO APIONO UTTOAOYICHWYV KOI TNV ETTIKOIVWVIO
METASU TWV ATOMWYV TTOU TIG EKTEAOUV
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Sl EkOeTIKN auénon

Enabling Grids for E-sciencE

‘c | Doubling Ti Optical Fibre
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Triumph of Light — Scientific American. George Stix, January 2001
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Cy LHC (Large Hadron Collider)

Enabling Grids for E-sciencE

To LHC Ba @épel og ouykpouon OUO OKTIVEG TTPWTOVIWV EVEPYEIOG
14TeV

Edav 1o Higgs ptrolovio utrapxel, 1ote oiyoupa 1o LHC 0a 1o Bpel!
AigCaywyn 4 TTEIPANATWY ME AVIXVEUTEG

ALICE
ATLAS
CMS
LHCB
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Avixveutég Tou LHC
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Cy H Asitoupyia Tou LHC

v Kataypaen
YEYOVOTWV

v' AtTo0nKeuon
YEYOVOTWV

v ETre€epyaoia
YEYOVOTWV

EmiAekrikornra: 1.in 1073

2av va avadnrouue E&va Arouo
og XIAIade¢ aroua avd Tov
koouo!

H’ pia BeAova oe 20
gkarouuupia ayupal
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MNapaywyn dedopévwy atrd Toug AvixveuTég Tou LHC

Enabling Grids for E-sciencE
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G T1 0EAOUV Ol ETTICTAMOVEC?

Enabling Grids for E-sciencE

ATTEPIOPIOTN UTTOAOYIOTIKNA IOXU
ATTEPIOPIOTO ATTOONKEUTIKO XWPO

AgiotTioTn TTpOCoRaon o€ KOIvoUg TTOpoug, dedopéva,
EQPAPMOYEG KOI ATTOTEAECHATA TTOU TTPOEPXOVTAI ATTO
TNV ETTECEPYATIA TWV OEDOUEVWV

AuvaTtoTnTa va cuvepyalovTal NE CUVOOEAPOUG aTTAQ,
ATTOTEAECHATIKA
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Eidn vutroAoyioTiIKwv TrpoAnuatwy (1)

Enabling Grids for E-sciencE

“Computer — centric” mooBAnuara

v Avaykn UTTOAOYIOTIKAG 10XU0G
= 10 Grid ouvduadel peyaAng KAiaKag UTTOAOYIOTIKOUG TTOPOUG

« “Data-centric” mpoBAnuara (“Data-intensive” mooBAnuara)

v TepdoTia TTOOd OEQOPEVWV

= To Grid atroteAei yia cuAAoyr) aTTO YEWYPOAPIKA KATAVEUNUEVA
repositories, Baoeic dedopEVWY Kal WnPIakES BIBAIOBAKEC

» OUYKEVTPWVEI OEDOUEVA

» artroBnkevel dedopéva
» avaAuel dedopEva



Eidn utroAoyIoTIKWV TTPpOoBAnUaTWY (2)

Enabling Grids for E-sciencE

« “Community-centric” problems ( collaborative epapuoyéQ)
v ANnAeTTidpaon dvBpwTTou TTPo¢ AvlpwITo
v’ 2Zuvepyaoia JETAEU aTOPwV A KOIVWVIKWY OuadwV

v' “Virtual shared space”
= KOIVI] Xprion apxeiwv 0eO0UEVWY, ECOUOIWOEWV

v Amraitioeic MNMpayuaTtikou Xpovou




Cy ngh-throughput £PAPHOYEC

Enabling Grids for E-s

XwPIoHOG Tou TTPORAAMATOG O€ TTOAAG DIAPOPETIKA
tasks ave¢dpTnTa HETASU TOUG

MpoypappatTiopog Twy tasks yia ektéAeon oto Grid o€
OVEVEPYOUC UTTOAOYIOTIKOUG TTOPOUG

Be part of the adventure

) roa by

rqu o
ST meomotbmoy % fh
w LA PR

FUl dln g @ h OMEe distributed [:umputlng
%. K
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http://www.evolutionary-research.net/
http://folding.stanford.edu/

High-performance e@papuoyég

Enabling Grids for E-sciencE

Supercomputing
“Computer — centric” TrpoARuaTa

ETTIoOTNMOVIKEG EQAPHOYEG

O ACTPOPUOIKA O OIKOVOMIKG HOoVTEAQ
O AgpodiaoTnuIKL Bropgnxavia O MetewpoAoyika povTéEAa
O AuTtokivnToflounxavia o Kataveunuéveg ECouoIwoelg
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Ti1 givai To Grid ?

loTopikn avadpoun
Katnyopie¢ Grid cuotnudaTwy
Baoikég apxég Tou Grid
AuvaTtortnteg Tou Grid
Xpnoteg Tou Grid
Apxitektovikni Tou Grid

N R wODbD-=




CIEICIC) Karnyopieg Grid ZuoTnudrwyv (1)

Enabling Grids for E-sciencE

* YmoAoyiorika Grids (Computational Grids)

% ZUAAOYN KATAVEUNUEVWYV UTTOAOYIOTIKWY UTTOSOHWY Ol OTTOIEG
AEITOUPYOUV WG EVIAIOG ETTECEPYAOTHG

% Mpayupartotroinon emegepyaoiog dedopEvwy PE HeYAAEG
UTTOAOYIOTIKEG ATTAITCEIG

v TaxUTEPQ

v ATTOTEAECHATIKOTEPA

v/ ME MIKPO KOOTOG

v XPNOIHOTTOIWVTAG UTTAPXOUTES UTTOBOMEG

%L E@apMOYEG:
v ETTIOTNHOVIKOG XWPOG
v ‘Epeuva
v Biounxavia



CIEICIC) Karnyopieg Grid ZuoTnudrwy (2)

Enabling Grids for E-sciencE

o Grids Acdouévwy (Data Grids)

% O1 XpRoTEG KAl oI EQappoyég SlaxeipifovTal TTANPoPopieg aTrod
Baoeig 0edopévwy TTOU BPiCKOVTAI OE KATAVEMNMEVES
TTAATPOPHEG:

v €0KOA«
v ATTOTEAEOHATIKA

% Melwpévo KOOTOG yiaTi dev UTTAPXEI avAYKN VIO HETAPOPU,
AVTIYPU@I) KOI CUYKEVTPWOT OEOOUEVWY O€ EVA KEVTPIKO ONMEIO

L Augnpévn adlommioTia Kartd Tnv mpoofaon ota dedopéva




CIEICIC) Karnyopieg Grid ZuoTnudrwyv (3)

Enabling Grids for E-sciencE

« Grids Ymnpeoiwyv (Service Grids)

% MpayuparoTtroinon emeéepyaaiog Mpayparikou Xpovou

% lMpolmoBéosic:
v' n ouAAoyn dedopévwy atrd QUOIKA KATAVEUNMEVA
EpyaocThpIa
v’ n avdAuon Twv dedouévwy
v' n diaxeipion Twv dedopévwyv




Sl Mepiexdueva

Enabling Grids for E-sciencE

Ti1 givai To Grid ?

loTopikn avadpoun
Kartnyopigg Grid cuoTnuaTtwy
Baoikéc apyéc Tou Grid
AuvaTtortnteg Tou Grid
XpnoTteg Tou Grid
Apxitektovikni Tou Grid

N gk owbha
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Baoikéc apxég Tou Grid (1)

Enabling Grids for E-sciencE

AIQUOIPATUOC TWV UTTOAOYIOTIKWY TTOPWV
XpAoTng TTou atrokTasl rpoofaon oto Grid

& XPNOILOTIOIEI ATTOMOKPUOUEVOUG TTOPOUC, TTOU Ba TOU ETTITPEWYOUV
Va EKTEAECEI EPYQATIEC TTOU OEV E£XEI TN OUVATOTNTA VA EKTEAEDEI O€ Eva
MEMOVWMEVO UTTOAOYIOTH I O€ Pia OUOTOIXiO UTTOAOYIOTWV

& OTTOKTAEl TTPOOOON O€ ATTOUOKPUOUEVO AOYIOUIKO,
UTTOAOYIOTIKOUG TTOPOUG, OEOOHEVA, ATTOUAKPUOUEVOUG aloBNTAPEG,
TNAEOKOTTIA, ETTIOTNUOVIKA OPYaAVa TTOU AVAKOUV O€ GAAD EPEUVNTIKA
KEVTPA

MpoBARuara:

v O1 TTPOCPEPOPEVOI TTOPOI AVAKOUV G€ dIAPOPETIKOUC avOpwITOUS Kal
N XPrjon TOUG UTTOKEITAI O€ DIAPOPETIKEG TTONITIKEC KAl TTEPIOPICHOUG

v Etepoyeveic TTopol (d1apopeTIKA AOYIOUIKA, SIAQOPETIKOI KAVOVEC
TTPOCoRaoNG Kal aoPAAEIAC)
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Baoikéc apxéEg Tou Grid (2)

Enabling Grids for E-sciencE

Aoc@aAnc TTpooaon

loAirikn lNpoéoBaong (Access policy)

2a@ng KaBopiopog TNG TPOTBaoNng TWV TTPOUNOEUTWY TWV TTOPWV Kal
TWV XPNOTWYV KAl UTTO TToIEC TTPOUTTO0ETEIG

Taurormroinon (Authentication)

Mnxaviouog TTou eEaKpIBWVEI TTOIA €ival N TAUTOTNTA TWV XPNOTWYV KAl
TWV TTOpWV

Eéouoiodornon (Authorization)

Mnxaviouog Tou KaBopilel TIG Epyaoieg TTou eTITPETTOVTAI HE BAON
TOUG KOVOVEG TTOU I0XUOUV

MpoBARuara:
o Ao@aAegiag oToug UTToAoYIOTEC TwV Grid UTTOOOP WYV
O 2TOV TPOTIO METAPOPAC TWV OEQOUEVWV NECW TOU DIadIKTUOU



Sl Baoikéc apxég Tou Grid (3)

Enabling Grids for E-sciencE

* ATTOTEAEOMATIKN XpNON TWV TTOPWV

* AUgnon Tou apiBuou TwvV XpPNoTWV
& AVETTAPKEIO TWV UTTOAOYICTIKWYV TTOPWV
& Anuioupyia oupwv aAVvOHMOVAG TTPIV TNV EKTEAEOT MiOG EpyACiag

L AvATITUEN aAyopiBuwy yia TV BEATIOTN avAOEo TWV EPYATIWV
OTOUG TTOPOUG TTOU dIlaTifevTal

%, BEATIOTN avdalson:
v ApIBUOC epyaciwv o€ hia oupd avauovig

v Y1ToAoVyI{OUEVOC XPOVOC VIO TNV EKTEAEON TWV EPYACIWYV
TTOU TTPONYyouUVTal

v YTTOAOYIOTIKE 10XUG TV TTOPWV




e ' Baoikéc apxéEg Tou Grid (4)

Enabling Grids for E-sciencE

o ECAAeipn TNGC YEWYPAPIKNG aTTOOTAONG

% AmraiTouvral SikTua UPnAwyv TAXUTATWY Yia TNV diacivdeon Twv
TOPpWV
( oTTTIKEG iVEG, AVATTTUSN TWV OIAOIKTUAKWY TEXVOAOYIWYV )

XpOvog HETAPOPAG TWV OEOONEVWYV HEYAAOG
& Mn atroteAeCHATIKA N £TTESEPYATia OEOOUEVWV OE ICXUPOTEPOUG
OAAG TTOAU HOKPIVOUG UTTOAOYICTIKOUG TTOPOUG

Mikpl KOBUOTEPNON OTNV ETTIKOIVWVIA TWV HOVADWYV £TO1 WOTE I
OUVEPYOOIa va YiVETAI OE TTPAYMATIKO XpOVvo




Sl Baoikéc apxég Tou Grid (5)

Enabling Grids for E-sciencE

« Anuioupyia koivwy TTpoTuTTWY (Open Standards)

v" MnXaviKoi TTou avatrTiooouV Tig TexvoAoyieg Grid
v ETOIPEIEG TTOU AVATITUOOOUV TEXVOAOYigg d1adIKTUOU

= Mia gepyacia TTou ekTeAgital o€ pia utTrodopun Grid Oa ekTeAgiTal
ME TOV i010 TPOTTO KOl O€ Hia AAAN av UTTAPYXOUV KOIVA TTPOTUTTA

Global Grid Forum

O KaBiépwaon koivwyv mrpotuttwy ( T.X. OGSA )
O 2ZXeOIAOPOG MEANOVTIKWYV EQApUOYwWYV Kal uttnpeoiwy Tou Grid

%, Globus Toolkit
O Avatrtuooetal atro 1o Globus Alliance
O NoyYIOMIKA gpyaAcia yia TN dnuUIoupyia UTTOAOYIOTIKWYV TTAEYUATWY



Sl Mepiexdueva

Enabling Grids for E-sciencE

Ti1 givai To Grid ?

loTopIk avadpoun
Kartnyopigg Grid cuoTnuaTtwy
Baoikég apxég Tou Grid
AuvatoTtnreg Tou Grid

Xpnoteg Tou Grid
ApxiTektoviki Tou Grid
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G AuvaTtoTtnTeg Tou Grid (1)

Enabling Grids for E-sciencE

To pnYXAavnua Tou XPROTN UTTOPEI VO XPNOIMOTTOIEI TO HEYOAUTEPO
MEPOG TNG I0XUG TOU

Xpnon €vog grid yia Tnv ekTéAeon piag epappoyng (Grid
application) o€ éva ATTOMOKPUOHEVO HNXAVHHO

ExTéAeon TnG epappoyng o€ katolo aAAo adpavég (idle)
pnXxavnua oto Grid Xwpig atrdékTnon KAaivoupyiwyv TTopwyv

looppoTria 0TO POPTIO TWV UTTAPXOVTWYV TTOPWYV (load balancing)
NpouTtroBéoeiq :
v IxeSI100HOG EQapuoYnGS ME BAon TOug pnxaviopoug Tou Grid

v’ To atropakpUOpéVO pnXdvnua va 51a0£Tel KATAAANAO UAIKO
KOl AOYIOHIKO VIO TNV EKTEAEON TNG EQAPMOYAS
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AuvartoTtnrteg Tou Grid (2)

Enabling Grids for E-sciencE

lNMapaAAnAn umroAoyiortikn emreéspyacoia (Parallel CPU Capacity)
E@apHoyEG UPNAWY ATTAITACEWYV O UTTOAOYICTIKA 10XV

XwpIopuOG aAyopiOpwy € TUAUATA TTOU HTTOPOUV VA EKTEAECTOUV
TTAPAAANAa

AUOKOAO VO XWPICTEI MIa EQAPHUOYN O TEAEIWG AVESAPTNTA KOMMATIO

2UYKPOUOEIG OTAV UTTAPXOUV KOIVA apXEia 1) KOIVEG BAoelg DEOOUEVWY Vi
avayvwon Kal atrofnkevon dedopEvwv




Cy AuvaTtotnteg Tou Grid (2)

Enabling Grids for E-sciencE

TeXVIKA TTPOBARMATA OTNV ETTIKOIVWVIA TTOPAAANAWY EPYACIWV:
v 1 TTEPIOPICHEVN XWPNTIKOTNTA SIKTUOU
v T4 TPWTOKOAAQ GUYXPOVICHOU
v 70 €Up0og {WVNG TTPOG CUOKEUEG ATTOONKEUONG

MOAA£EG ETTICTNHOVIKES EQAPHUOYESG OTTWG:

v Zwuatidiaki Puoiki v' Animation
v' BlolaTpIKA v Emegepyacia video
v OIkovouIka MovTéAa v MetewpoAoyikd MovtéAa
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G AuvaTtoTtnTeg Tou Grid (3)

Enabling Grids for E-sciencE

“A set of individuals and / or institutions defined by highly
controlled sharing rules, with resource providers and consumers
defining clearly and carefully just what is shared, who is allowed
to share and the conditions under which sharing occurs”

lan Foster

Mepovwpéva ATOUO 1} OPYAVIOHOI TTOU HolipdalovTal
UTTOAOYIOTIKOUG TTOPOUG HE EvaV EUEAIKTO, QO PAAN Kal
OPYOAVWHEVO TPOTTO

AAAa Koivd “ayafa” METAEU TWV EIKOVIKWY OPYAVICHWV

v TTOPOUG v adeieg
v AOYIOUIKO v UTTNPETieC (services)
v’ €10IKO €COTTAIONO v’ eUpocg {wvng ouvdeong oTo internet
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Cy Eikovikoi Opyaviopoi (VOs)

Enabling Grids for E-sciencE

Evrayuévol oto mreipapa LHC

ALICE = [leipapa ALICE

ATLAS = [leipapa ATLAS

CMS = [leipapa CMS

DTEAM = Grid (LCG) Deployment Group
LHCB = [leipapa LHCB

SixTrack = Single Particle Tracking Code
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Cy Eikovikoi Opyaviopoi (VOs)

Enabling Grids for E-sciencE

Mn evrayuévol oto Treipaua LHC

Babar = [leipapa Babar

DO = [leipapa DO

H1 = [leipapa H1

Zeus = [leipapa Zeus

ILC = |ILC Community

Biomed = EGEE Biomedical Activity

ESR = Earth Science Research
EGEODE = Expanding GEOsciences on Demand
PhenoGrid = Particle Physics Phenomenology
CompChem & Computational Chemistry
SEE-VO = South Eastern Europe VO

Mep1ooOTEPA OTOIXEIO VIO TOUG EIKOVIKOUG OPYAVIOHUOUG
o€ ETTOMEVN OIAAESN
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Enabling Grids for E-sciencE

aboration
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Sl Mepiexdueva

Enabling Grids for E-sciencE

Ti1 givai To Grid ?

loTopIk avadpoun
Kartnyopigg Grid cuoTnuaTtwy
Baoikég apxég Tou Grid
AuvaTtortnteg Tou Grid
Xpnoteg Tou Grid
ApxiTektoviki Tou Grid
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G Xpnoteg Tou Grid

Enabling Grids for E-sciencE

Xpnore¢ sepapuoywy (End Users):
XpNoIYOTTroinon TWV EQAapHOYWYV

AgloTTOIinNON TNG UTTOAOYIOTIKAG I0XUG KOl TOU ATTOONKEUTIKOU
XWPEOU TTOU TOUG TTAPEXETAI

2xeoi1aoréc spapuoywy (Application Developers):

2xediaon Kal AvVATTTUEN EQAPHOYWYV TTOU HTTOPOUV VA EKTEAECTOUV
o¢ Grid uttodouég

v IXESI0O0TEC EQAPHOYWYV TWYV EIKOVIKWYV OPYAVICHWV
= AVATTTUSHN EQAPMOYWYV YIA TIG TTPOCOMOIWCEIS TTEIPANATWY
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G Xpnoteg Tou Grid

Enabling Grids for E-sciencE

Aiaxeipioréc ovuornuarwy Grid (Grid Administrators):

Alaxeipion Twv emipépoug Grid uTTOdoWYV Kal ES0OPAAION TNG
OWOTNG AEITOUPYIOG TOUG

(d1axeip1oTEG BIKTUOU, DlaxelploTég cluster, diaxeiploTEg cluster

£UPUTEPNG YEWYPAPIKAG TTEPIOXAG, 6|ax£|p|oT£g TWV
TTPOYPAMMATWY TTOU XPNOIMOTTOIOUVTAI OTTO TOUG EIKOVIKOUG

OpYAVIGHOUG)

2xeolaoréc ouornuarwy Grid (Grid Developers):
Avatrtugn, oxedlaouog Kal EQApHOYN TWV VEWV UTTNPECIWYV

2xe01aoteC epyalsiwyv (Tool Developers):
Avatrtuén epyaAeiwv, compilers, BiIBAI0ONKwWV

= Mapoxn arrodoTIKWYV £QAPHOYWV TWV TTPOYPAUHATICTIKWY
HovTéAwV TToU Ba XpnoipoTroindouv aTro Toug
TTPOYPOUUHATIOTEG EQAPMOYWV
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G Aglotroinon Tou Grid (1)

Enabling Grids for E-sciencE

XpNnon Twv I0XUPOTEPWY UTTOAOYIGTIKWY TTOPWV
O€ KATAOTACEIC EKTATNG AVAYKNG

‘Epueon avTidpaon o€ KATAOTPOPES (TTANUUUPEG,
TTUPKAYIEG)

AvtaAayn apxeiwv 0edouEvVwY PETALU

IOPUUATWY KAl OPYQAVICHWY TTIO ATTAQ KAl TTIO
QATTOTEAECUATIKA

AVATITUCN OIKOVOUIKWY JOVTEAWV

O1 nAekTpOVIKEC BIBAIOBAKEC UTTOPOUV VA
eTTw@eAnBouv atrd Grid-based epyalcia yia
TTPOoRaon o€ KaTaveunuéva dedouéva

H nAekTpovikr) pdbnon utropei va emTeuxOei pe
TN ONMIoUpYia EIKOVIKWY TAGEWV UE HaBNTEG,
TTOPOUG Kal EKTTAIOEUTEG TTOU BpioKovTal O€
OIAPOPETIKA PMEPN
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G Alotroinon Tou Grid (2)

Enabling Grids for E-sciencE

ESopoiwon Twv e@apHOYyWYV OE TTPAYMATIKO XPOVO
EKTéAeon O1A¢OPWYV UTTOAOYIOHWV

20Uvde0N ATTOUOKPUOUEVWY UNXAVNHATWY CE QAPHES
UTTOAOYIOTWYV £TC1 WOTE VO UTTOPOUV Va TrTapakoAouBouv kai va
dlaxeipifovral ATTOMOKPUOHEVA Opyava Kal aIoONTAPES

AtraiTouvrai:
v MoAAég povdadeg ereéepyaaoiag
v APKETOC ATTOONKEUTIKOG XWPOGS
v MpooRaon o€ KoiIvéG BAoEIC SESONEVWV.

Quoiki YynAwyv Evepyeiwv, Aotpovopia, MetewpoAoyia, BiolaTpikég
EmioTApEG
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- Aiotroinon Tou Grid (3)

Enabling Grids for E-sciencE

* To trepIBaAAov
E¢opoiwon diagopwyv
TTEPIBAAOVTOAOYIKWY TTPOBANUATWY,
OTTWG
v Tputra Tou 6ovTog
v ®aivopevo Tou BepuoknTTiou
v MéAuvan Tou vepoU Kal ToOU aépa
* MovrteAotroinon kai TTPOBAEYN CEICHWYV
* Tlp6BAewn Kaipou, TUPWVWV

e IOIWTIKOC TOMEQG
Mapexouv AOYIGUIKO £EQAPUOYWV Kal
UTTNPETIEG €I0IKOU £VOIAPEPOVTOG

XproTteg Twv TexvoAoyiwv Grid yia Tig
dpaCTNPIOTNTEG TOUG

v H yewypa@ikn dlacTropd Twv TUNUATWY
TWV ETAIPEIWV

& avatrtuen Totmkwyv Grids (intra — grids)
KaTd avaAoyia pe 1a intranets




G

AvaTtrtudliaka épya Grid ava tov Kéopuo

Enabling Grids for E-sciencE

Access Grid

DISCOM

DOE Science Grid

Condor

ESG (Earth System Grid)

Fusion Collaboratory

Globus

GrADSoft (Grid Application
Development Software)

Grid Canada

GRIDS (Grid Research
Integration Development &
Support Center)

GriPhyN (Grid Physics
Network)

iIVDGL (International Virtual
Data Grid Laboratory)

Music Grid

NASA Information Power Grid

NCSA Alliance Access Grid

AstroGrid

AVO (Astrophysical Virtual
Observatory)

Comb-e-chem

CrossGrid

DAME (Distributed Aircraft
Maintenance Environment)

DAMIEN (Distributed Applications and
Middleware for Industrial Networks)

DataTAG

Discovery Net

DutchGrid

EDG (European DataGrid)

EGSO (European Grid of Solar
Observations)

GEODISE (Grid Enabled Optimisation
& Design Search for Engineering)

INFSO-RI-508833

GRIA (Grid Resources for
Industrial Applications)
Grid-Ireland
GridLab (Grid Application
Toolkit and Testbed)
GridPP
LCG (LHC Computing Grid)
MyGrid
NGIL (National Grid for
Learning Scotland)
NorduGrid (Nordic Testbed for Wide
Area Computing and Data Handling)
PIONIER Grid
Reality Grid
ScotGrid

ApGrid
ApBioNet
Grid Forum Korea

Gridbus Project

PRAGMA (Rim Applications and Grid Middleware Assembly)
Grid Datafarm for Petascale Data Intensive Computing
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e EGEE
Enabling Grids for E-Science

Enabling Grids for E-sciencE

Avatrtudlako £épyo TnG Eupwtraikng Evwong pe okotrd tnv dnuioupyia
mAéypatog (Grid) otnv Eupwtrn

H utrodopn aut Oa gival d108£01un OTNV ETTICTNHOVIKA KOIvOTNTO 24
WPES TNV NUEPA Kal 7 NUEPEG TNV £ROONGdA

AUTO TO £PY0 QPXIKG ETTIKEVTOWVETAI OE TPEIC BATIKOUC TOUEIC:

O TTPWTOC TOMENC Eival N AVATITUEN UTTOOOUNAG TTAEYUATOGC TTOU TTAPEXEI OAEC
TIC ATTAPAITATEG UTTNPETIEC YIA TNV EVOWNATWON VEWV TTOPWV Kal N
utTooTAPIEN TwV XpnoTwv Puoikic YwnAwv Evepyeiwv kal Bio-INAnpo@opikAg
O deUTEPOC TOUEQC €ival N ouVeEXNC BEATIwoN kal dlaTAPNOCN TOU PNECICUIKOU
ETO1 WOTE VA TTAPEXOVTAI AEIOTTIOTEC UTTNPECIEC OTOUG XPrOTES

O TpiTOC TOMEAG €ival N TTIPOCEAKUCN KAIVOUPYIWV XPNOTWV TOCO aTTd TN
Biopnxavia 6o Kal atrd ToV ETTIOTAMOVIKO XWPEO Kal €ac@AAlion 0TI ol XPAOTEC
auTOi AauBavouv Tn KaAuTepn duvarTh eKTTaidEuon Kal UTTOCTAPIEN TTOU
xpeladovral
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Cy LHC Computing Grid

Enabling Grids for E-sciencE

2KOTTOG

To LCG project otoxeuel oTnV £yKATAOTACH KAl TNV
ecao@alion Tn¢ Acitoupyiag evog Grid yia n
OUYKEVTPWON Kal TNV avaAuon Twv OEOOUEVWY TTOU
Ba TTpoKUWOUV aTTd Toug avixveuTég Tou LHC.

H emregepyaocia kal n avaAuon Twv d0edouEvwyv
QUTWYV Ba ATTAITAOEI TEPACTIO UTTOAOYIOTIKA 10XV
KOl TEPACTIO ATTOONKEUTIKO XWPO

MNMposToIgacia KOIVAG UTTOOOMNG:

v BiBAI0OONKWYV
v TwV gpyaleiwv |'"
v Twv frameworks

L

TTOU ATTAITOUVTAI YIO VO UTTOOTNPISOUV TO C

TTPOYPAMMPATA EQOAPHOYWV PUTIKAC .
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Sl Mepiexdueva

Enabling Grids for E-sciencE

Ti1 givai To Grid ?

loTopikn avadpoun
Kartnyopigg Grid cuoTnuaTtwy
Baoikég apxég Tou Grid
AuvaTtortnteg Tou Grid
Xpnoteg Tou Grid
ApxiTekTOVIKN Tou Grid

NS ahkobdb-=




ApxiTekToVvIKn Tou Grid (1)

Enabling Grids for E-sciencE

Emitredo Aikruoou
Emitredo lNopwv
Emitredo Msooiouikou
Emitredo Epapuoywv




Cy ApxiTeKTOVIKR TOU Grid (2)

Enabling Grids for E-sciencE

SOMNET / SDM o

. “"ﬁ- : louters
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Cy ApxITeKTOVIKRA TOU Grid (3)

Enabling Grids for E-sciencE

A layered grid architecture and its relationship to the Internet protocol
architecture
(Foster, Kesselman, & Tuecke)

% Application

§ ‘ Application 2
c Collective B
O 2
< 5
[e Resource <
(@) @)
o 3
O Transport IS
o Connectivity o
0 Internet O
Y o
® Fabric Link .

INFSO-RI-508833 EBvik6 AoTepookoTreio ABnvwyv, 02/10/2006 55



Sl Meoiopiko (Middleware)

Enabling Grids for E-sciencE

*  AOYIOUIKO TTOU OpYOVWVEI KOI EVOTTOIEI

010 OPETIKOUG UTTOAOYIOTIKOUG TTOPOUG -
Tou avikouv og éva Grid

o eoromes rou Gid kpife eyike i LCG
MECIOMIKO TOU Grid KpUBElI peyaAo HEPOG
a1ré TnVv TToAutrtAokéTnTa Tou Grid
TEPIBAAAOVTOG ATTé TO XPROTHN Kal TOU divel
TNV EVTUTTWON OTI 6A0I 01 TTOPOI Eival
01000101 0 AUTOV O€ Eva £VIAIO EIKOVIKO
KEVTPO

* LCG, Globus, Condor, gLite the globus toolkit




Cy To Grid pETOPOPIKA ...

Enabling Grids for E-sciencE

O—-20

Data-storage, Sensors, Experiments ’

MmA>»SMroo-—=

Visualising
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Cy Meoiopiko (Middleware)

Enabling Grids for E-sciencE

BeATIOTOTTOIEI TN XPAON TWV YEWYPAPIKA KATOVEMNMEVWYV TTOPWV

ESaoc@aAilel aTTOTEAECHATIKN) TTPOCRACH O€ ETTICTNMOVIKA
oedopuéva

Eival utreuluvo yia TNV TOUTOTTOINON TWV XPNOTWYV OTAV
uttodaAAouyv pia epyacia o€ éva site

Bpiokel TO “kKardAAnAo uépog” yia va eKTEAEOTEI Hia epyaoia
YTreu0Buvo via eKTEAEOT TWV EPYACIWV

Kataypd@el TNV TTopEia EKTEAEONG HiOG Epyaoiag
ETTavakauTrTel atro poBARpaTa

= EvnuepwVEl TO XPNOTN OTAV Jid EpYACia eKTEAEOTEI Kal
ETTICTPEPEI TO ATTOTEAEC A
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CHEE Globus Toolkit

Enabling Grids for E-sciencE

- Grid project { MpwTokoAAa the globus” toolkit

Y1rnpeoieg
* Avarmrruooetal amré 1o Globus Alliance
*  AoyIoMIKG epyalAsgia yia T OSnUIoUpPYia UTTOAOYIOTIKWY TTAEYHATWV

% Yrodopn “avoixToU Kwdika” rou mrepIAaUBavel TTOAAEG UTTNPETIES TTOU
XPNOIJOTToIoUVTAl VIO TV AVATITUEN e@appoywvV Grid Tou oxetifovTtai
ME TNV aC@AAEIA, TV AVOKAAUWYN TTOPpWYV, TNV dlaxeipion Tépwyv Kal TNV
mPooRaon oe dedopéva

«  EmAoyn utrtnpeciwy avaAloya HE TIG OVAYKES TWV OXEOIAOTWYV TWV
EQAPHOYWV

- GRAM, GSI, MDS, GRIS, GIIS, GridFTP, Replica Catalog, Replica
Management System



e glite
-mlghtweight Middleware for Grid Computing

scien

Mépog Tou EGEE £pyou
ETrépevn yevid peciopikou yia grid computing

2TNV avatrtTu¢n Tou cuppeTéEXouv 80 atopa atro 12
OIAPOPETIKA AKAONMAIKA Kal BIOMNXAVIKA EUPWTTAIKA
KEVTPO

YAoTroIgi UTTNPETIEC yIa computing element, data management,
accounting, logging and bookeping, information and monitoring, service
discovery, security, workload management

eLi’re
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CHEE User Interface (1)

Enabling Grids for E-sciencE

ETTITPETTEl OTOUG XPNOTEG VA £XOUV TTPOCRACH OTIG
AgiToupyieg Tou Grid

O1 XpOTEG ATTOKTOUV OE QUTO TTPOCWTTIKO AOYOpPIACHO
Kal EYKaB1oTOUV TO TTPOCWTITTIKO TOUG TTICTOTTOINTIKO

MOAN via Ta Grid Services

YTTOBOAN
gpyaaciag

[ 1 &)
(1= ey

SN
=
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CJC User Interface (2)

Enabling Grids for E-sciencE

 Mapéxer oto xpnotn éva Command Line Interface yia
TNV UAOTTOINON KATTOIWV BACIKWY AEITOUPYIWV, OTTWG :

% EUpeon OAwWV TwV UTTOAOYIOTIKWY TTOPWV TTOU gival
OUMBATOi YE TIC ATTAITAOCEIC MIOC UTTOPBAAAOUEVNG EpyOTiag

% Y1roBoAR (submit) piac epyaociac

% MapakoAouBnon Tng TTopeiag eKTEAEONC TNG Epyaaiag
% AKUpwaOn Miag A TTEPICCOTEPWY EPYATIWY

% AVAKTNON TwV TTANPOPOPIWY UTTORBOAAC Wiag epyaaciag

L AQWN TNG €€600U Hiag 1 TTEPICTOTEPWY EPYATIWY TTOU
EXOUV OAOKANPWOEI

% AvAKTnon Twv 0edopévwy e€60WV aTTd TIC EPYATIEC TTOU
EKTEAEOTNKAV



Cy YUOTATIKG KPUTITOYPAPNONS

Enabling Grids for E-sciencE

KpUTTTOKEiUEVO

(ciphertext)
AAYyOpIBuOC AAyOpIBuOC
KpuTtrtoypad- ATTOKPUTTTOYPA-
onong enong

t

KaBapd f
KEIMEVO

KaBapd
KEIMEVO

KakoBouAog
Xpnotng
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KpuTtrtoypa@ia Ongociou KAgIdIOU

Enabling Grids for E-sciencE

<

AAYOpIBuOC
KpuTtrtoypad-
enong

KpUTTTOKEIUEVO
(ciphertext)

et

AAYyOpIBUOC
ATTOKpUTITOYPA-

t
&

Anuoaoio KA&IOI
KPUTTTOYPA®NoNG

KaBapd
KEIMEVO

INFSO-RI-508833

pnaong

t
&

[D1ILWTIKO KAEIDI
ATTOKPUTITOYPAPNONG

KaBapd
KEIMEVO

KakoBouAog
XpnoTng
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Q

AAyopi0pog RSA

(Ronald Rivest, Adi Shamir, Leonard Adelman)

Enabling Grids for E-scienc

EmiIAéyovTal SUO akEpaiol TTPWTOI apIOUoi 0 p Kal g Kal
UTTOAOYICETOI TO YIVOMEVO TOUG h=peq

EmAéyeTal Evag Tuxaiog aplOpog d o oTroiog eival TTPWTOG WG
TPOG TOUuG (p-1) ka1 (q-1)

YtroAoyidetal o apiBpog e amrd 1n oxéon e*d|,q(p-1)(q-1)=1

To {euyog TwV apiBuwyv (e,n) gival To dNuOcIo KAEIDI

To (suyog Twv apiOpwyv (d,n) gival To IOIWTIKO KAE1OI




Sl WYne1oko mioTotroIinTiké X.509

Enabling Grids for E-sciencE

*  Ka@e ovroTnra (XpnoTng, UTTOAOYIOTIKO unxavnuad, aAAog Topog)
TPETTEI VO ATTOKTHOEI EVA TTIOCTOTTOINTIKO

*  To moTOTrOoINTIKOG TPETTEl VO TrEPIAAUBAVEI TTANPOPOPIES, OTTWG
TNV nUepounvia Angng Tou, TNV Apxn MNMioTotroinong amo Tnv
OTToia UTTOYPAPNKE, TO Bnpoolo KAEIOi TOU KATOXOU Kal Eva BEua

* To 8gpa Tou mioTotroinTikou (DN) rpoodiopidel povadika Tov
Katoxo tou oto Grid kal atroteAgital atmrd Ta €§AG Tedia:

C = Xwpa Tou KaTtoxou

O = Opyaviouodg TOU KATOXOU

OU = Turiua Tou opyaviouou OTO OTTOI0 AVIKElI O KATOXO0G
CN = Ovopa Tou XprioTn fj Tou TTOPOU




e Apxn MoTtotroinong

(Certification Authority)

Eival Eva EUTTIOTEUOUEVO TPITO MEAOG, TO OTTOIO:
ekOi0el Ta OnNuoOoIa KAEIO1A
TTICTOTTOIEI TIG TTANPOPOPIES TTOU TTEPIEXOVTAI OE £V
TTICTOTTOINTIKO UTTOYPAPOVTAG TO ME TO OIKO TNG
1I01WTIKO KA£10I

H utroypa@n tng Apxng Mototroinong yiveral NEPOG
TOU TTICTOTTOINTIKOU, TO OTTOi0 UTTOPEi VO ETTAANOEUTEI
ME TN XpRon tou dnuoaoiou KA&1d10U TG ApXNS
MoToTroinONG ATTO OTTOIOVONTIOTE TNV EUTTICTEUETAI
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e MoTotroinTiké amd Apxni

Enabling Grids for E-sciencE rI I GTO.ITO I n G n g
% Anpoaoio KA1
Apxng
1 [MoToTroinong
AAyOpIBu0g Apxn MioTotroinong

KpUTIToypd@nong | (CA)

MoTotroinTikd

Gy
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Cy Proxy mioToTroINTIKA

Enabling Grids for E-sciencE

Anpgioupyia véou TTPOCWEIVOU TTICTOTTOINTIKOU ME T XPRHON TOU
KOVOVIKOU TTICTOTTOINTIKOU

= SNUIoUPYEITAI éva Kalvoupyio {eUyog dnpociou Kai 1I51WTIKOU KAEISIOU
Yyia XpRon 600 TO TTPOCWPIVO TTICTOTTOINTIKO €ival evepyo

To kaivoupyio 1I01WTIKO KAEIDI dev ao@aAifeTal aTrdé KWOIKO TOU XPROTH

O1 kivduvol a1ré Tn un TPo@UAadn Tou 181WTIKOU KAEISIOU EAATTWVOVTAI
yioTi

TO proxy TTICTOTTOINTIKO UTTOPEi va pUBMICTEI va gival EYKUpo yia HIKPO
XPOVIKO di1doTnHa

XPNOIMOTTOIE]I £va SIOPOPETIKO IDIWTIKO KAEISI ATTO AUTO TOU KAVOVIKOU
TTICTOTTOINTIKOU
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Cy Resource Broker

Enabling Grids for E-sciencE

AauBavel TIGC EVTOAEG XpPNOTWYV YIA TNV UTTOBOARN Miag
Epyaciag

E¢eTdlel TOUG KAOTAOAOYOUG TTANPOPOPIWY YIa Vo BPEl
TOUG KATAAANAOUG UTTOAOYIOTIKOUG TTOPOUG VIO THV
EKTEAEON TNG EpyaCiag

CE

— ..: A

YTTOBOAN
Epyaaoiag

il L 2

f_iJ
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Cy Computing Element

Enabling Grids for E-sciencE

“Grid interface”

AlaxeipideTan pia @APHA OMOYEVWYV UTTOAOYIOTIKWY KOMBWYV Ta oTroia
ovopadovtal Worker Nodes

ExTeAEi TIG BACIKEG CUVAPTHOEIS TWV OUPWYV AVAMOVHG

XpnoipoTrolgital yia TNV UTTOBOAN TWV EPYACIWY YIO EKTEAECT OTA
Worker nodes

NMNapakoAouBei TNV KATACTAOT EKTEAEONG MiOG EPYATIaG

= KdaBe 1o1T0C (Site) TTou atroteAei pEpog Tou LCG-2 Grid CE
O106€Tel Eva ) TreploodTepa CE kai pia papua atmd WNs |
TTOU QVIKOUV O€ auTo
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CHEE Worker Node

Enabling Grids for E-sciencE

Koupol yia va eEKTEAOUV TIG EPYATIEG

ATtraiteital povo HIKpO HEpoG Tou middleware yia va gival cupBarda
ME TNV TEXVOAoyia grid
.X BIBAI0ONKEG EQpapHOYyWYV

Application Programming Interfaces (API)

EVTOAEG

YTTOBOAN
Epyaaoiag ul

[ ) =
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Cy Storage Element

Enabling Grids for E-sciencE

NMpoéofaocn Kal UTTNPECIEG O€ ATTOBNKEUTIKOUG XWPOUG
(MTTOpPEl Va EAEYXEI ATTAOUG €EUTTNPETNTEG DIOKWYV, CUOCTADEG
diokwyv R cucTApaTta palikng arroBnkevong (Mass Storage
Systems - MSS))

Kafe 161T0G (site) Trou atroteAei pEpog Tou LCG-2 Grid £xel éva iy
meploooTepa Storage Element diaBéoipa

YTTOBOAN
gpyaoiag Ul

.1& ’/:’c"‘_’/

==

—_—
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Cy Information System (IS)

Enabling Grids for E-sciencE

Mapéxel TTANPOPOPIEG OXETIKA PE TOUG UTTOAOYIOTIKOUG TTOPOUG KOl THV

KATAOTOON OTNV oTroia BpiokovTail

& AUTEG o1 TTANPOPOPIES Eival ATTAPAITNTES YIA TN AgITOUpYia Hiag
UTTOOONNG TTAEYpaTOG!

O1 TTANPOYOPIEC AUTEG YVWAOTOTTOIOUVTAI ATTO UTTNPECIEG TTOU EKTEAOUVTAI OTOUG
idIO0UG TOUG KOMBOUG Kal atroBnkeuovTal o€ BACEIC OEDOPEVWV

XpNaIPOTIOIoUVTaIl YIA TNV AVTIOTOIXNGN TWV EPYACIWV UE TOUG KOUBOUG TTou
IKAVOTTOI0UV TIC ATTAITACEIC TOUG Kal Yida TN dPOUOAdYNon TOUG 0€ auToUg

XpnolyoTtrolouvTal yia TNV €TMIAOYI ATTOONKEUTIKWY TTOPWV Kal TNV EUPEDN
AVTIYPAPWV

O1 TTANpoopicC TTou dNUOCIEUOVTAl XPNOIUOTTOIOUVTAI AKONA Yia

“monitoring” okoTToUg = yIa TNV avaAuon TnG XPNOIPOTIoINONG TNG
amodoong Tou Grid Kal XpNoIUEUEl yia TNV
avixveuon AaBwv

v" “accounting” okoTtroug = yia Tn ONpIoUpYia OTATIOTIKWY YIA TIG
ecpappoyeg TTOU €KTEAOUVTAI OTTO TOUG XPHOTEC
o€ 0IAPOPOUG TTOPOUG
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2KOTTOC
O OUAAoOYAR
O aTToOnKevon
O OTTEIKOVION
TTANPOPOPIWY VIO TNV KATACTAON TWV UTTOAOYIOTIKWYV TTOPWV

NMAnpo@opieg XaunAoU eTITTEOOU OTTWG TO POPTIO TWV
UTTOAOYIOTIKWYV HOVADdWYV, OI0BECIMN HVAMN, XPRON OTTOBNKEUTIKWY
MEOCWV, KTA

NMAnpo@opieg yia TNV KATACTACH TWV UTTNPECIWYV

NMAnpo@opieg yia To Grid, 6TTwG TOV APIBUO TWV UTTOAOYIOTIKWYV
MOVAOWYV TTOU XPNOCIMOTTOIOUVTAI, TOV APIONO TWV EPYACIWYV TTOU
EKTEAOUVTAI KAl TOV APIONO TWV EPYACIWYV TTOU OVAMEVOUV VO
EKTEAEOTOUV, TIG EAEUOEPEG UTTOAOYIOTIKEG MOVADEG KAI TOV
O100£01O0 ATTOONKEUTIKO XWPO, KTA.

INFSO-RI-508833 EBvik6 AoTepookoTreio ABnvwyv, 02/10/2006 75



G

YTrnpeoia yia rapakoAouOnon Kai diaxeipion TAnpo@opiwyv o€
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KATOVEUNHUEVA CUCTAMOTA

Ep@avifeTal 0TOUG XPAOTEG oAV Hia NEYAAN oXeoIOKA BAon
OeOOHEVWV. INA TNV EKTEAEON EPWTACEWYV XPNOIMOTTOIEITAI N
vYyAwooa SQL
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GridICE

e A NHR;/@ridice2. cnaf.infn. it:50080/gridice/site/site.php )

INFN - GridICE - Grid Monitoring Service crosoft Internet Explorer
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Epyaoia ekTeAéOTNKE
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AleTTa@nN XpNOTN

Enabling Grids for E-sciencE

£ aassiki@ui0l:~
[aassiki@uiOl
[aassiki@uiOl

gridZ.jdl

[aassiki@uiOl

ile'
[aassiki@uiOl
[aassiki@uiOl

aassiki]$ grid-proxy-init
aassiki]$ edg-job-submit --vo dteam -o JobIdFile

aassikil]$ watch 'echo 3| edg-job-status -i JobIdF

aassiki]$ edg-job-get-output --dir . -1 JobIdFile
aassiki]$

TS EVOPEN. £ sasskeuot [ & rerosoft poverpont. . QL ¥4 soa
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Enabling Grids for E-sciencE

v’ Grid café:
http://gridcafe.web.cern.ch/gridcafe

v Global Grid Forum:
http://www.gridforum.org/

v Gridtoday:
http://www.gridtoday.com/gridtoday.html

v Grid Computing
http://en.wikipedia.org/wiki/Grid _computing

v" Distributed Computing
http://en.wikipedia.org/wiki/Distributed systems

v Supercomputing
http://en.wikipedia.org/wiki/Supercomputing

v LCG-2 User Guide
http://egee.itep.ru/User Guide.html

v EGEE (Enabling Grids for E-science)
http://public.eu-egee.org/intro/



http://gridcafe.web.cern.ch/gridcafe
http://www.gridforum.org/
http://www.gridtoday.com/gridtoday.html
http://en.wikipedia.org/wiki/Grid_computing
http://en.wikipedia.org/wiki/Distributed_systems
http://en.wikipedia.org/wiki/Supercomputing
http://egee.itep.ru/User_Guide.html
http://public.eu-egee.org/intro/

CJClCC, Xpnoipa web links

Enabling Grids for E-sciencE

- EGEE
http://goc.grid.sinica.edu.tw/seegridwiki/

- EGEE - South East Europe
http://www.egee-see.org/

- SEE-GRID
http://www.see-qgrid.org/

* Hellas Grid Task Force
http://www.hellasqgrid.gr/

»  Grid Computing Info Centre (GRID Infoware)
http://www.gridcomputing.com/

* The Globus Alliance
http://www.globus.org/

* Worldwide LHC Computing Grid
http://goc.grid.sinica.edu.tw/seegridwiki/



http://goc.grid.sinica.edu.tw/seegridwiki/
http://goc.grid.sinica.edu.tw/seegridwiki/
http://www.egee-see.org/
http://www.see-grid.org/
http://www.hellasgrid.gr/
http://www.gridcomputing.com/
http://www.globus.org/

CJClCC, Xpnoipa web links

Enabling Grids for E-sciencE

* Global Grid Forum
http://www.ggf.org

*  GRID today

* http://www.gridtoday.com/gridtoday.html

* Grid Computing Planet
http://www.gridcomputingplanet.com/

- Enter the Grid Magazine
http://enterthegrid.com/

- Enterprise Grid Alliance

« http://www.gridalliance.org/en/index.asp

* Grid Operations Centre
http://goc.grid-support.ac.uk/gridsite/gocmain/

- GOC Wiki
http://goc.grid.sinica.edu.tw/gocwiki/

- SEE-GRID Wiki
http://goc.grid.sinica.edu.tw/seegridwiki/



http://www.ggf.org/
http://www.gridtoday.com/gridtoday.html
http://www.gridcomputingplanet.com/
http://enterthegrid.com/
http://www.gridalliance.org/en/index.asp
http://goc.grid-support.ac.uk/gridsite/gocmain/
http://goc.grid.sinica.edu.tw/gocwiki/
http://goc.grid.sinica.edu.tw/seegridwiki/
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