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I oIt 3 (IVIAY ol Fnabiing Grids
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I oIt 3 (IVIAY ol Fnabiing Grids
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T gival 10 Grid? e
for E-scienckE

To TTAPEXEI
TTPOOoBacn o€ TTANPOPOPIES
QTTOONKEUPEVEC O€ EKATOUMUPIA
OIAPOPETIKEC TOTTOBETIEC ava TOV I
KOO JO.

Mnyng -

MAnpoopiag

Kat’ avaAoyia 10 gival yia
AVATITUCOOMPEVN UTTOOONN TTOU
TTapéExel Tpoopaon o€
UTTOAOYIOTIKN I0XU KAl
ATTOONKEUTIKO XWPO
KATAVEUNUEVA OE OAOV TOV

KOO JO.
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Ti givai 1o Grid 7 Eaemmees
for E-scienckE

2UAAOYN YEWYPOPIKA KATAVEUNHUEVWYV ETEPOYEVWIV
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

[Tpoo@Epel TTPOOBAON O€ £va VIAIO IOXUPO EIKOVIKO
UTTOAOVIOTN

YTTOBOAr at1rd TOUC XPNOTEC NEYAAOU TTARBOUC Epyaciwy
XWPEIC va evolagpEpovTal TTOU Ba EKTEAECTOUV
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Enabling Grids
for E-scienckE

Mia ovtoTnTa TTOU TTPOKEITAI VA
LMOIPOAOTEI

m.X. Movadeg Emrecepyaoiag
ATT0ONKEUTIKEC MOVAdEC
NOYIOUIKO
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I oIt 3 (IVIAY ol Fnabiing Grids
for E-sciencE

Ti eivan o Grid ?

loTopIk avadpoun

Baoikéc apyéc Tou Grid
Katnyopieg Grid cuotnuaTtwy
AuvatoTtnrec Tou Grid
Xpnoteg Tou Grid
ApXITeEKTOVIKI ToU Grid
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Grid nAekrpikng evépyeiac vs Grid Enabling Grids
for E-sciencE

Grid nAeKTPIKAG EVEPYEIQG To Grid

‘Exeig rpoéoBaon o& UTTOAOYIOTIKA 1I0XU
KOl aTTOONKEUTIKO XWPO TToU BpiokovTal
og 6Aov Tov K6oHO

Mrtropeig va xp!nc'fhjorrou‘]oalg
n)\aKTplxag oucKsuss 1TGVTOU atTAd

6poug péoul OITOI0OBATTOTE L
Tr)\&oppag, ATTAG xpnolponmw\fﬁa

TO Web
Zmdg'\ﬂ‘ & Ko

Ug 6

mpPoéoRa Méva K
divovral. I'Ipo TTAPOV givai
“Owpeav”!
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To Grid UeTaQOPIKA ... FTENTIET
for E-sciencE

O—-—20
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21a6uoi mpo¢ ro Grid GCIGG
Enabling Grids
for E-sciencE

|

v AeIToupyikd aUaTnua avolkToU KwoIKa ’“A

l .

v xprion kapTtwv Ethernet yia diacuvdeon
UTTOAOYIGTWV PE UWNAR TaxUTNTA <

& To Grid atmroteAcital amd diacuvoedepéva cluster péow Tou Internet
Kal oTnpideTal oTo AEITOUPYIKO ouoTnua Linux
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E-science Qe
for E-sciencE

EmotAun 1Tou £yive duvartn PJE TO OIAUOIPACHO TTOPWV
(0EQONEVWV, ETTIOTNMOVIKWY OPYAVWY, UTTOAOYIOTIKWYV
TTOPWV, £CEIDIKEUMEVWYV ATOUWYV) NEOW ToU Internet

v EQapuOYEC TTOU aTTaIToUV UTTOAOVIOTIKE 10XU

v Epappuoyéc Trou diayelipiCovtal TToAG dedopéva ( €iTe
TTAPAYOUV OAV ATTOTEAECHA UEYAAO OYKO DEQONEVWIV
£CO00U €iTe aTTAITOUV TTPOCRACN € CUANOYEC
OEOONEVWV)

v KatapyouvTal Ta Opia HETAEU OPYOVIOPWY KOl
OIAXEIPIOTIKWY TOMEWV
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[ari Tal)pa ? Enabling Grids
for E-sciencE

AUgnoN TNG TaXUTNTAG TWV OIKTUWY UTTOAOYIOTWYV KAl EUKOAN TTpOoRaon
o€ auta

v’ OTITIKEG iVEC
v aocupuaTteg (eUtelc
v’ VEEC TEXVIKEC TTOU XpnoluyoTroiouvTal oto Aladiktuo (ADSL, WiMax)

O vouoc Tou Moore €ival TTavTou ...

v Paydaia avaTrtuén Twv UTTOAOYIOTIKWY JOVAdWY, TWV OpYAvwY, TwV
aloonTripwv

= [1pOkANoN va cuvduaoTouV Yia TO KAAUTEPO aTToTEAEOUA!

O1 gepyaaieg TTou EKTEAOUVTAI O€ UTTOAOYIOTIKA CUCTAMATA OTTAITOUV
MEYAAO ApPIOPO UTTOAOYIOHWY Kal TNV ETTIKOIVWVIA JETAEU TWV ATONWY
TTOU TIG EKTEAOUV
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EKOEeTIKN auénon Ry
for E-scienckE

€ | Doubling Time Optical Fibre

8 (mon?hs) (bits per second) Gilder's Law

p | \ __——— (32X in 4 yrs)

o 9 12 18

a Data Storage

)]

) (bits per sqg. inch) Storage Law

o (16X in 4yrs)

3 \ e

& Chip capacity

£ (# transistors) Moore's Law

= <+ - .

E / (5X in 4yrs)
——

Number of Years

Triumph of Light — Scientific American. George Stix, January 2001

Alnva, 15/06/2006 - 14 -



3 g

<+—" Downtown Geneva

Aénva, 15/06/




CCEER

LHC (Large Hadron Collider) Eretime

for E-sciencE

To LHC Ba pépel og ouykpouon dUO OKTiVEC TTpwTOVIWV evépyelag 14TeV
Eav 1o Higgs utmrolovio uttapxel, 101 aiyoupa 10 LHC Ba 10 Bpcl!
Algcaywyn 4 TTEIPAPATWY JE AVIXVEUTEC
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AVIXVEUTEG TOU LHC et

for E-sciencE
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H Aeitoupyia Tou LHC g

ZEKIVWVTAG ATTO AUTO TO YEYOVOG ...

{+30 minimum bias everits)

for E-sciencE

v Kataypaen
YEYOVOTWV

v ATT0ONKEUON
YEYOVOTWV

v ETTeepyaaoia
YEYOVOTWV

EmiAskrikornra: 1 in 1073

2av va avalnrouue éva arouo
o€ XIAIQd&eC Adroua avda rov
koouo!

H’ uia BeAova os 20
Ekarouuupia ayupal
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Mapaywyr dsdouévwy amé Touc KSEIEIC

AVIXVEUTEC ToU LHC [ttt

Balloon
(30 Km)

CD stack with
1 year LHC data!
(— 20 Km)

Concorde
(15 Km)

| %ﬁw&*m&mmm@wm
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T1 B€Aouv oI ETTIOTNUOVES? REeimrNe
for E-scienckE

ATTEPIOPIOTN UTTOAOYIOTIKN I0XU
ATTEPIOPIOTO ATTOONKEUTIKO XWPO

AgIOTTIOTN TTPOCRaCN O€ KOIVOUG TTOPOUG, OEDOUEVQ,
EQAPUOYEC KAl ATTOTEAECUATA TTOU TTPOEPXOVTAI ATTO TNV
eTTECEPYAOia TWV OEDOUEVWV

AuvaTotnra va ouvepyalovtal e ouvadEAPOUC aTTAQ,
QATTOTEAECUATIKA

Alnva, 15/06/2006 - 20 -
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Eion ummoAoyiotikwv mpofAnuaTwy (1) REesiRe s
for E-scienckE

v Avaykn UTTOAOYIOTIKAG 10XU0C
= 10 Grid ouvdualel peyaAng KAipakag UTTOAOYIOTIKOUG TTOPOUG

v TepdoTia TTood Sed0NEVWY

= To Grid atroteAei pia cuAAoyr) aTTd YeWyPOAPIKA KATAVEUNUEVO
repositories, Baoeig dedopEVWY Kal YnPIaKES BIBAIOOBNAKEC

» OUYKEVTPWVEI DedOUEVO
» amoOnkevel dedouEva
» avaAuel dedouéva

Alnva, 15/06/2006 - 21 -
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Eion ummoAoyioTikwv mpofANUaTwY (2) REeNTRe s
for E-scienckE

v ANnAeTTidpaon dvBpwTTou TTPo¢ AvlpwTTo
v’ Zuvepyaoia JETAEU aTOPwV A KOIVWVIKWY OuAdwV

v" “Virtual shared space”
= KOIVI] Xprion apxeiwv OeO0OUEVWY, ECOUOIWOEWYV

v Amraitioeig MNMpayuaTtikou Xpovou

Alnva, 15/06/2006 - 22 -
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High-throughput epapuoyés RtrmrEe e
for E-scienckE

XWPIOPOG Tou TTPORANMATOC 0€ TTOAAG DIOPOPETIKA tasks
QVECAPTNTA METACU TOUC

[TpoypauuaTiIoONoG TwV tasks yia ektéAeon oto Grid o€
QAVEVEPYOUC UTTOAOYIOTIKOUG TTOPOUG

Be part of the adventure

by
AUTODOCK
Fhaatieah,, « 3
;ji‘gﬁ’;tr‘ . The Olson Laboratory. W g
T L

FOldln @hﬂme distributed computing
K '
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High-performance epapuoyes EEermimeire
for E-sciencE

“Computer — centric” TrpoAfuaTa

ETTIoTNUOVIKEC EQAPPOYES
O ACTPOYUOIKN O OIKovouIKG povTEAQ
O AgpodlaoTnIKA Blounxavia O MeTewpoAoyika povTéEAa
O AuTtokivnToflounxavia o Kataveunuéveg ECouoIwoelg

Alnva, 15/06/2006 - 24 -




CCEER

I oIt 3 (IVIAY ol Fnabiing Grids
for E-sciencE

Ti eival o Grid ?

|oTOPIK avadpPOuN

Kartnyopigg Grid cuoTnuaTtwyv
Baoikég apyec Tou Grid
AuvatoTtnreg Tou Grid

Xpnoteg Tou Grid

ApxITeKTOVIKN TOU Grid
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Karnyopieg Grid 2vuotnuarwy (1) EEeemrr

for E-sciencE

YmoAoyiorika Grids (Computational Grids)

2UA\OYN KATAVEUNMEVWY UTTOAOYIOTIKWY UTTOOOMWYV Ol OTTOIEC
AEITOUPYOUV WG EVIAIOC ETTECEPYAOTIC

Mpayparotroinon megepyaoiag OEOOUEVWY PE HEYAAEG UTTOAOYIOTIKEG
QATTAITAOEIC

v TaxuTEPQ

v aTTOTEAEOPATIKOTEPO

v’ UE PIKPO KOOTOC

v XPNOIUOTTOIWVTAC UTTAPXOUOCEC UTTOOOMEC

Epapuoyec:
v ETTOoTNPOVIKOS XWPOC
v ‘Epeuva
v Biounxavia
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Karnyopieg Grid 2uotnuatwy (2) REeemr

for E-sciencE

Grids Asgdouévwy (Data Grids)

O1 XpNoTeG Kal Ol EQapPOYEG dlaxelpiCovTal TTANPOPOPIES
a1To BACEIC OEDOUEVWYV TTOU BPICKOVTAI O KATAVEUNMEVES

TTAATQOPUEC:

v’ eUKOAQ
v OTTOTEAEOUATIKA

MeIWPEVO KOOTOG YIATI OEV UTTAPXEI AVAYKN VIO JETAPOPA,
QVTIYPA®PN KAl CUYKEVTPWOT OEOOUEVWYV OE VA KEVTPIKO
onueio

AucnuEvn acloTTioTia KATA TNV TTPOCRacn oTa dedopEVA
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Karnyopieg Grid 2uotnuarwy (3) FEermrr

for E-sciencE

Grids Ymnpeoiwyv (Service Grids)
[MpayuartoTtroinon emmecepyaoiac MNpaypatikou Xpovou

[TpouTTOBEOEIC:
v n ouAAoyr OeOOPEVWYV ATTO PUOIKA KATAVEUNUEVA
epyaoTnpla
v n av@Auaon Twv dedouévwy
v’ n dlaxeipion Twv 0edOuEVWV
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CCEER

I oIt 3 (IVIAY ol Fnabiing Grids
for E-sciencE

Ti eival o Grid ?

|oTOPIK avadpPOuN
Katnyopieg Grid cuotnuaTtwy
Baoikég apxég Tou Grid
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Xpnoteg Tou Grid
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Baoikég apxég Tou Grid (1) Ferirrein:
for E-sciencE

AlapOIPACHOG TWV UTTOAOYICTIKWYV TTOPWYV
XpNoTnG TTou atrokTael TpooPaon oto Grid

& XPNOIUOTIOIE ATTOJAKPUOUEVOUG TTOPOUG, TTOU Ba ToU ETTITPEYOUV
Va EKTEAECEI EPYOTIEG TTOU OEV EXEI TN OUVATOTNTA VA EKTEAEDEI O€
EVA JEPUOVWMEVO UTTOAOYIOTN ) O€ Jid oUaTOIXia UTTOAOYIOTWYV

& OTTOKTAEI TTPOCBACN O€ ATTOPAKPUTUEVO AOYIOUIKO,
UTTOAOYIOTIKOUG TTOPOUG, OE0OMEVA, OTTOUOKPUOUEVOUG

aloONTAPEG, TNAEOKOTTIA, ETTICTNHOVIKG OPYaAVA TTOU OVIAKOUV O€
AAAQ EpEUVNTIKA KEVTPA

[MpoBAjuaTa:

v O1 TTpOCPEPOUEVOI TTOPOI AVIIKOUV O€ BIaPOPETIKOUC avOpwITTOUS Kal
N XPNOoN TOUG UTTOKEITAI O€ DIAPOPETIKES TTOAITIKEG KOl TTEPIOPIOTUOUG

v ETepoyeveic Topol (S1apopeTIKA AOYICUIKA, DIAPOPETIKOI KAVOVEC
TTPOCBaoNG Kal aoPAAEIAC)
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Baoikég apxég Tou Grid (2) FEetirrein:
for E-sciencE

Aoc@aAng TpooBaon

loArrikn lNpooBaong (Access policy)

2.0PN¢ KaBopIouos TNG TTPOCRACNS TWV TTPOUNBEUTWY TWV TTOPWV KAl TWV
XPNOTWV Kal UTTO TTOIEG TTPOUTTOBETEIG

Tauromoinon (Authentication)

Mnxavionog TToU £COKPIBWVEL TTOIA €ival N TAUTOTATA TWV XPNOTWYV KAl TWV
TTOPWV

Eouoiodornon (Authorization)

Mnxaviouog TTou KaBopilel TIC EpYyaoies TTOU ETTITPETTOVTAI JE BAON TOUC
KAVOVEG TTOU I0XUOUV

[NooBAnuara:
o Ao@daA&giag oToug uTToAoyIoTEC TwV Grid utTodop WV
O 2TOV TPOTIO PETAPOPAS TWV DEQOPEVWY NECW TOU BIAdIKTUOU
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Baoikeg apxég Tou Grid (3) et
for E-sciencE

ATTOTEAECHATIKA XPRON TWV TTOPWV

Au¢non Tou apIiBuou TWV XpNoTwv
& AVETTAPKEIA TWV UTTOAOYIOTIKWYV TTOPWV
& Anuioupyia oupwv AVAaPoOVAG TTPIV TNV EKTEAEON MiAG Epyaaiag

Avartugn aAyopiBuwy yia Tnv BEATIOTN avaBeon Twv epyaciwy GTOUG
TTOPOUC TTOU dlaTiBevTal

BEATIOTN avaBeon:
v ApIBu6C epyaciwyv o€ hia oupd avauovig
v Y1T0AOYI{OHEVOC XPOVOC VIO TNV EKTEAECN TWV EPYACIWY TTOU
TTponyouvTal
v YTT0AOYIOTIKA 10XUC TWV TTOPWV

Alnva, 15/06/2006 - 32 -
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Baoikég apxég Tou Grid (4) Eerrei
for E-sciencE

ESAAEIYPN TNG YEWYPAPIKNAG ATTOCTAONG

ATTaiTouvTal OIKTUQ UWNAWY TAXUTATWY Yia TNV 0IaCUVOEDN TWV TTOPWV
( OTTTIKEC iVEC, AVATTITUEN TWV OIAdIKTUAKWY TEXVOAOYIWV )

XpOvog HETAPOPAC TWV DEQONEVWYV PEYAAOS
= Mn atroTeAECUATIKA N ETTECEPYATia DEOOUEVWV OE IOXUPOTEPOUG
OAAQ TTOAU JOKPIVOUG UTTOAOYIOTIKOUG TTOPOUG

Mikpry KoBuoTEpNOonN OTNV ETTIKOIVWVIA TWV JOVADWY £TO1 WOTE N
OUVEPYOAOIa va YIiVETAI O€ TTPAYUATIKO XPOVO

Alnva, 15/06/2006 - 33 -
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Baoikeg apxég Tou Grid (5) Rt
for E-sciencE

Anuioupyia koivwyv mTpoTuTTWyV (Open Standards)

Mnxavikoi TTou avaTtrTuooouV TI¢ TexvoAoyiec Grid
ETaipeieg TTou avamrtuooouv TEXvoAoyieg d1adIKTUOU

Mia epyacia Trou ekteAeital o€ pia uttodour) Grid Ba ekTeAgiTal e Tov
id10 TPOTTO KAl O€ Jia GAAN av UTTAPXOUV KOIVA TTPOTUTTA

Global Grid Forum
O KaBiépwon koivwyv tTpoTuTtwy ( 1T.X. OGSA )
O 2XEOIOOMOC MEANOVTIKWV £QApUOYWYV Kal uTtnpeoiwy Tou Grid

Globus Toolkit
O AvarrtuooeTtal atrd 1o Globus Alliance

O AoyIiouIKG gpyaAcia yia Tn dnUIoUpYia UTTOAOYICTIKWY TTAEYUATWYV

Alnva, 15/06/2006 - 34 -
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I oIt 3 (IVIAY ol Fnabiing Grids
for E-sciencE

Ti eival o Grid ?

|oTOPIK avadpPOuN
Katnyopieg Grid cuotnuaTtwy
Baoikég apyec Tou Grid
AuvaTtoTnteg Tou Grid
Xpnoteg Tou Grid
ApxITeKTOVIKN TOU Grid
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Auvarornteg tou Grid (1) FEeirE T
for E-scienckE

KaAurepn ekueraAAsuon mopwv

To unxAavnua Tou XpNOoTn MTTOPEI VO XPNOIUOTIOIEI TO HEYAAUTEPO
MEPOC TNG I0XUG TOU

Xpnon evog grid yia TNV ekTéEAeoN piag epappoyns (Grid application) o€
EVA ATTOMAKPUOUEVO unXavnua

EkTEAEON TNG EQAPPOYNG O€ KATTOI0 AAAO adpaveg (idle) pnxavnua aTo
Grid Xxwpi¢ amrdékTnon Kavoupyiwyv TTopwv

lcoppoTTia OTO POPTIO TWV UTTAPXOVTWYV TTOpwV (load balancing)

% MpoUTtroBEéoslC :
v 2xeO0I00UOC €QaPPOYNS ME BAon Toug ynxaviopoucg Tou Grid
v To aTTONAKPUOUEVO pnXAavnua va d1a0éTel KaTAAANAO UAIKO Kal
AOVYIOUIKO YIO TNV EKTEAECN TNG EQAPPOYNG
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Auvarornteg Tou Grid (2) R
for E-scienckE

lNMapaAAnAn urmroAoyiortikn ereéepyacoia (Parallel CPU Capacity)

E@apuoyEc upnAwy aTTaITACEWY O€ UTTOAOYIOTIKI IOXU

XWPIOPOC aAyopiBuwy o€ TUHAMATA TTOU JTTOPOUV VA EKTEAEOTOUV
TTapAaAAnAa

[MpoBAnuara
AUOKOAO va XWPIOTEI hIa eQapuoy O€ TEAEIWC aveECAPTNTA KOUPATIA

2UYKPOUGEIG OTAV UTTAPXOUV KOIVA apXeia i KoIVEG BACEIG OEDOUEVWV
yia avayvwon Kal atroBrikeuon dedopEVWV
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AUVGTéTI’]ng rou Grid (2) Enabling Grids
for E-scienckE
lNMapaAAnAn urmroAoyiorikn ereéspyacoia (Parallel CPU Capacity)

TeXVIKA TTPOBARMATA OTNV ETTIKOIVWVIA TTAPAAANAWY £PYACIWV:
v’ 1 TTEPIOPITHEVN XWPENTIKOTATA SIKTUOU
v 1A TTPWTOKOAAQ GUYXPOVIOUOU
v 10 €Upo¢ {wvnG TTPOC OCUOKEUEC aTTOBAKEUONG

[TOAAEG ETTIOTNUOVIKEG EQAPUOYEG OTTWG:

v’ Zwuatidiaki PuoikA v Animation
v' BiolaTpikn v Emreepyaaoia video
v' Oikovouikd MovTtéAa v Metewporoyikd MovTéAa
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Auvarornteg Tou Grid (3) FEeNirE T
for E-scienckE

2UveEpyaoia HEOW EIKOVIKWY OpYaAvIOUWY

“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

MepovwuEva AToUA ) OPYAVIOUOI TTOU poIpalovTal UTTOAOYIOTIKOUG
TTOPOUG UE €vaV EUEAIKTO, QO@AAN KOl OpYAVWHUEVO TPOTTO

& AAAa KOIVA “ayaBd” YeTalU TwV EIKOVIKWY OPYAVIOUWY

v TTOPOUC v adeieg
v AOYIOUIKO v’ UTTNpPECieg (services)
v €10IKO €COTTAIONO v’ gUpo¢ Cwvng ouvdeonc oTo internet
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Eikovikoi Opyaviouoi (VOs) Eeiee it
for E-scienckE

Evrayuévol oto treipapa LHC

« ALICE = [leipapa ALICE

= ATLAS = [leipapa ATLAS

= CMS = [leipapa CMS

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

= SixTrack = Single Particle Tracking Code

Alnva, 15/06/2006 - 40 -
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Eikovikoi Opyaviouoi (VOs) Eeiee it
for E-scienckE

Mn evrayuévol oto Treipapa 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

[1epIcOOTEPQ OTOIXEIQ VIO TOUC EIKOVIKOUC OPYQAVIONOUG O€
ETTOMEVN OIAAEEN
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To Grid e
for E-sciencE

—aCollaboration
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“"Network infrastructure

linking resource centres
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I oIt 3 (IVIAY ol Fnabiing Grids
for E-sciencE

Ti eival o Grid ?

|oTOPIK avadpPOuN
Katnyopieg Grid cuotnuaTtwy
Baoikég apyec Tou Grid
AuvatoTtnreg Tou Grid
Xpnorteg Tou Grid
ApxITeKTOVIKN TOU Grid
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X,OI"]O'Té‘g' rou Grid Enabling Grids
for E-scienckE

Xponorteg epapuoywv (End Users):
XpNOoIJoTToinoN TWV EQAPUOYWYV

AZloTToinon TNG UTTOAOYIOTIKAG 1I0XUC KOl TOU ATTOBNKEUTIKOU XWPEOU TTOU
TOUG TTAPEXETAI

2xediaaréc epapuoywv (Application Developers):

2 Xediaon Kal avATITUEn EQAPUOYWY TTOU JTTOPOUV VA EKTEAECTOUV O€
Grid uTTOO0NEC

v 2XEDIO0TEC EQAPUOYWY TWV EIKOVIKWVY OPYAVIOUWV
= AVATITUEN EQAPUOYWY YIA TIC TIPOCOUOIWOEIC TTEIPAPATWY
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CCEER

X,OI"]O'TSQ' rou Grid Enabling Grids
for E-scienckE

Aiaxeipioréc ouornuarwy Grid (Grid Administrators):

Alaxeipion Twv empépoug Grid uttodopwy Kal EEao@AANIon TNG CWOTNG
AEITOUpYiag TOUG.

(OlaxeIpIoTEG DIKTUOU, DIOXEIPIOTEG Cluster, dlaxelpioTeg cluster

EUPUTEPNG YEWYPOAPIKAG TTEPIOXNG, 6|ax£|p|0T£g TWV TTPOYPANUATWY
TTOU XPNOIMOTIOIoUVTal ATTO TOUG EIKOVIKOUC 0pyavIouoUq)

2xediaoréc ovuatnuarwy Grid (Grid Developers):
Avartucn, oxXedlaouog Kal EPAPPOY TWV VEWYV UTTNPECIWYV

2xediaorec epyalciwv (Tool Developers):
Avarrtucn epyaAeiwv, compilers, BiIBAI0OONKwV

= [lapoxr atrodoTIKWY EQAPHOYWY TWV TTPOYPAUMATIOTIKWY MOVTEAWV
TTou Ba xpnoiyoTtroinBouyv atrod TOUG TTPOYPAUMOTIOTEC EQAPUOYWY
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Aglotroinan tou Grid (1) EXERmrEE
for E-scienckE

XpAon Twv 1I0XUPOTEPWY UTTOAOYIOTIKWY TTOPWYV
O€ KATAOTAOEIC EKTATNG AVAYKNG

‘Eypeon avTtidpaon o€ KATAOTPOPES
TTUPKAYIEQG)

AvtaAAayr) apxeiwv 0EOOUEVWV PETAGU

IOPUMATWY KAl OPYAVIOUWY TTIO ATTAQ Kal TTIO
QATTOTEAECUATIKA

AVATITUEN OIKOVOMIKWY PMOVTEAWV

O1 nAekTPOVIKEC BIBAIOBNKES UTTOPOUV VA
eTTwPeANBouv atro Grid-based epyaAcia yia
TTpoOoRacn o€ Katavepunuéva dedoPEVa

H nAekTpovikn pabnon ptropei va emmiteuxOei pe
TN dNUIoUPYia EIKOVIKWV TAGEWV UE HaBNTEG,
TTOPOUG KAl EKTTAIOEUTEG TTOU BpioKoVTal O€
OIAPOPETIKA HEPN
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Aglorroinan tou Grid (2) R
for E-scienckE

ECopoiwon Twv EQapUOoywYV € TTPAYHATIKO XPOVO
ExTéAeon d1APOPWY UTTOAOYIONWV

2.UvOECN ATTONAKPUOMEVWY INXAVNUATWY O€ QAPMNES UTTOAOYIOTWYV
£TO1 WOTE VO PTTOPOUV va TTapakKoAouBouv kail va diaxeipiovral
QTTOMOKPUOMEVA Opyava Kal aiolnTrpeg

ATtraitouvTal:
v TToAAEC povadeg eTTeCepyaaiag
v APKETOC aTTOBNKEUTIKOS XWPOG
v [pooacn o€ KoIvES BAoeIC OEDOUEVWV.

Quoiki YynAwv Evepyeiwv, Aotpovouia, MetewpoAoyia, BiolaTpikég
Emotiueg
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Aglotroinan tou Grid (3) EXERmrE
for E-scienckE

Assimnilated GOME total ozone KNMI/ESA
30-11-99 12h - e /

E¢ouoiwaon didpopwv TTEPIBAAAOVTOAOYIKWV
TTPORBANMATWY, OTTWCG

v Tputra Tou 6JovTog

v Qaivépevo Tou BeppoknTTiou

v MOAuvan Tou vepou Kail TOU aépa

MovTteAoTroinon kai TTpOBAEWN CEICHWY R _ £
MpoBAewn Kaipou, TUPWVWY mmmmcosCCommmc

[MapExouv AOYIOUIKO EQApUOYWY Kal
UTTNPECIEC €10IKOU EVOIAPEPOVTOC
XpnoTteg Twv TeEXVoAoyiwv Grid yia TIg
dpaCTNPIOTNTEC TOUG

v H yewypa@ikr} S1a0TTopd TWV TUNUATWY TWV
ETAIPEIWV
& avarrruen tommkwyv Grids (intra — grids)
KaTa avaAoyia Pe Ta intranets
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Access Grid

DISCOM

DOE Science Grid

Condor :

ESG (Earth System Grid)

Fusion Collaboratory

Globus

GrADSoft (Grid Application
Development Software)

Grid Canada

GRIDS (Grid Research
I ntegration Development &
Support Center)

GriPhyN (Grid Physics
Networ k)

iVDGL (International Virtual
Data Grid L aboratory)

Music Grid

NASA |nformation Power Grid

NCSA Alliance Access Grid

Avarrruéiaka épya Grid ava tov Koouo

AstroGrid

AVO (Astrophysical Virtual
Observatory)

Comb-e-chem

CrossGrid

DAME (Distributed Air craft
M aintenance Environment)

DAMIEN (Distributed Applications and
Middlewarefor | ndustrial Networks)

DataTAG

Discovery Net

DutchGrid

EDG (European DataGrid)

EGSO (European Grid of Solar
Obser vations)

GEODI SE (Grid Enabled Optimisation
& Design Search for Engineering)

CCRER

Enabling Grids
for E-scienckE

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

ApGrid
ApBioNet

Gridbus Project

Grid Forum Korea
PRAGMA (Rim Applicationsand Grid Middlewar e Assembly)
Grid Datafarm for Petascale Data | ntensive Computing
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coee RGEIGG

Enabling Grids for E-Science MaiEllIWRENIE

for E-sciencE

AvaTtrTuciako £pyo TG Eupwtraikng ‘Evwong ue okotro Tnv dnuioupyia
mTAéyuaToc (Grid) otnv EupwTn

H utrodopn autry Ba gival d1aB£aiun oTnV ETTIOTNMOVIKI KOIVOTNTA 24 WPEC
NUEPQ Kal 7 NUEPES TNV €BOOUAGdA

AUTO TO £PYO APXIKA ETTIKEVTPWVETAI OE TPEIC BACIKOUC TOMEIC:

v O TpwTOC TOPEAG €ival N avATITUEN UTTOOONNG TTAEYUOTOC TTOU TTapEXEl OAEC
TIC ATTAPAITATEG UTTNPETIEG YIA TNV EVOWNATWON VEWV TTOPWYV KAl N
UTTOOTAPIEN TWV XpnoTwv PuoikAc YynAwv Evepyelwv kal Bio-

v' O deUTepOC TOPEAG gival N ouveXC BeATiwan Kal diaTipnon Tou YECIGUIKOU
ETO1 WOTE VA TTAPEXOVTAI AEIOTTIOTEG UTTNPECIEC OTOUC XPNOTEC

v' O 1piTOC TOMEQC €ival N TTPOCEAKUGT KAIVOUPYIWVY XPNOTWY TOCO aTrd TN
Blounxavia 600 Kal aTtrd ToV ETMOTNMOVIKO XWPO Kal eEac@AaAion 11 ol
auToi AapBavouyv Tn KaAuTepn duvarTr EKTTAIdEUCN KAl UTTOOTHPISN TTOU
xpelialovral
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CCEER

LHC Computing Grid F=esrrreirs

for E-sciencE

2 KOTTOC

 To LCG project oToxeU€El OTNV £yKATACTACN KOl TV
e€Cao@AAion TnNG Asiroupyiag evog Grid yia Tn OCUYKEVTPWOT Kal
TNV avaAuon Twv dedopEVWY TTou Ba TTPOKUWOUV ATTO TOUG
avixveuTég Tou LHC.

H emme€epyaaia kai n avaluon Twv 0eQ0OUEVWV AUTWYV
0a aTtraITrioel TEPACTIA UTTOAOYIOTIKI I0XU KAl
TEPAOTIO ATTOONKEUTIKO XWPO

[MpogToIpacia KOIVAG UTTOOONNG:
v BiBAI0BNKWV
v TwV gpyaAEiwv
v Twv frameworks

TTOU ATTAITOUVTAI VIO VA UTTOOTNPICOUV TA
TTPOYPAUMATA EQAPHUOYWYV PUACIKAG
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I oIt 3 (IVIAY ol Fnabiing Grids
for E-sciencE

Ti eival o Grid ?

|oTOPIK avadpPOuN
Katnyopieg Grid cuotnuaTtwy
Baoikég apyec Tou Grid
AuvatoTtnreg Tou Grid
Xpnoteg Tou Grid
Apxitektovikni Tou Grid
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ApxiTekToVIKI) TOU Grid (1) RIeieee it

for E-sciencE

Emitredo AikTuou
Emitredo lNopwv
Emitredo Msooiouikou
Emitredo Epapuoywv
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ApXiTeKTOVIKI) TOU Grid (2) BRIt it
for E-sciencE

SOMNET / SDM o
LWL

% Routers
=8l

b
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ApXiTeKTOVIKI) TOU Grid (3) Rt i
for E-scienckE
A layered grid architecture and its relationship to the Internet

protocol architecture
(Foster, Kesselman, & Tuecke)

o Application

3 4

§ Application 0
c Collective B
O 2
< 5
[s Resource <
O @)
9o 3
O Transport s
o Connectivity o
o) Internet o
Y o
O Fabric Link =
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Meoiouiko (Middleware) Bt
for E-sciencE

A\OYIOUIKO TTOU OPYQAVWVEI KAl EVOTIOIEI

OIAPOPETIKOUG UTTOAOYIOTIKOUG TTOPOUG TTOU ==
avrkouv o€ éva Grid
To peoiopiko Tou Grid KpUBEl HEYAAO HEPOC . r

a1ro TNV TTOAUTTAOKOTNTA TOU Grid
TTEPIBAAAOVTOC ATTO TO XPrOTN KAl TOU QiVEl TNV
evTuTTWON OTI OAOI o1 TTOPOI €ival dIaBETIUOI O€
QUTOV O€ £vVa EVIAIO EIKOVIKO KEVTPO

LCG, Globus, Condor -
| ”l

the E|]lJ|]LI'1- toolki

g

hrougniput Computing
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To Grid UeTaQOPIKA ... FTENTIET
for E-sciencE

O—-—20

MmMAI>»SMroo-—=




CCEER

Meoiouiko (Middleware) Bt
for E-sciencE

BeATIOTOTTOIEI TN XPON TWV YEWYPAPIKA KATAVEUNMEVWY TTOPWV
E¢aoc@aAilel atroTEAEOUATIKA TTPOCPACN OE ETTIOTNUOVIKA OEQOUEVA

Eival utrelBuvo yia TNV TauToTToINGN TWV XPNOTWYV OTaV UTTORBAAAOUY
MIa Epyacia o€ €va site

Bpiokel TO “KATAAANAO PEPOG” YIA VA EKTEAECTEI Hia epyaaia
YTTeUBuVvo yia EKTEAEON TWV EPYATIWV

Kataypd@el TNV TTopEia EKTEAEONG Hiag epyaaiag
ETravakauTrTel amo mTpolAfuarTa

= Evnuepwvel TO XproTn OTAV Hia epyacia EKTEAECTEI KAl ETTIOTPEPEI TO
QATTOTEAEC O
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Globus Toolkit F=eNrrET
for E-sciencE

the globus toolkit

Grid project [MpwTOKOAAQ
{ YTINpeaicg

Avartrtuooetal atmo 10 Globus Alliance

NoyIoUIKA epyaAgia yia Tn dNUIOUPYia UTTOAOYIOTIKWY TTAEYUATWYV

Y1rodoun “avoixtou KwdIKa” TTou TTEPIAaUBAVEI TTOAAEC UTTNPETIEC TTOU
XPNOIUOTTOIOUVTAI YIa TNV avaTrTuen epappoywy Grid TTou oxetiCovral e TNV
ao@AA&la, TNV avakdAuwn TOpwyv, TNV dlaxeEipion TTOPWY Kal TV TTpdoacn
oc 0edouéva

EmAoyn utTnpeciwyv avaloya PE TIC AVAYKES TwV OXEDIAOTWY TWV

GRAM, GSI, MDS, GRIS, GIIS, GridFTP, Replica Catalog, Replica
Management System
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gLite KSCIGG
Lightweight Middleware for Grid Computing

Enabling Grids
for E-scienckE

Mépocg Tou EGEE €pyou
ETropevn yevia YECIOMIKOU Yia grid computing

2.TNV AVATITUCN TOU oUupuEeTEXOoUV 80 aropa atrd 12
OIAPOPETIKA aAKAdNMUAIKA Kal BIOPNXAVIKA EUPWTTAIKA KEVTPA

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

GLite
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CCEER

User Interface (1) Frevme T
for E-sciencE

ETITPETTEI OTOUG XPNOTEC VA £XOUV TTPOCRACN OTIC
Aeitoupyiec Tou Grid

O1 XpNOTEC ATTOKTOUV O€ AUTO TTPOCWTTIKO AoyapIao o Kal
EYKOBIOTOUV TO TTPOCWTTIKO TOUC TTICTOTTOINTIKO

[TUAN yia Ta Grid Services

YT1T0B0AN
epyaociag

a.fi —
—
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CCEER

User Interface (2) Fremme T
for E-sciencE

Mapéxel oto xpnotn éva Command Line Interface yia Tnv
UAOTTOINON KATTOIWY BACIKWY AEITOUPYIWV, OTTWG :

EUpeon OAWV TwWV UTTOAOYIOTIKWY TTOPWV TTOU Eival
OUMBATOi YE TIC ATTAITAOCEIC MIOC UTTOPBAAAOUEVNG EpyaTiag
YT1roBoAn (submit) piac epyaciac

[TapakoAouBnon TNG TTopEiac EKTEAEONC TNG Epyaaiag
AKUpwWaON Hiag N TTEPICCOTEPWYV EPYATIWV

AvAkKTnon TwVv TTANPOPOPIWY UTTOPOANC Uiag epyaaiag
ANWn NG £€OO0U [iAg I TTEPICCOTEPWY EPYATIWY TTOU
EXOUV OANOKANPWOEI

AvakTnon Twv OedOPEVWV £EOOWV ATTO TIC EPYATIEC TTOU
EKTEAEOTNKAV

A6nva, 15/06/2006 -



CCEER

2UGTTATIKA KQUTITOYPAPNONG Rt irleins

=
q iﬂ . '.
é ‘
‘

AAyO6pIOu0G
KpuTtrToypad-
enong

KaBapd %
KEIMEVO

KpuTrTOKEiuEVO
(ciphertext)

\ / Kavak

)..
5 ?J

KakoBouAog
XpnoTng

for E-sciencE

<= '
AAyO6pI1Ou0G¢

ATrOKpUTrToypd-
enong

KaBapd
KEIMEVO
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KouTtrroypagia onuocoiou KAEIOIOU BEesrrTeirr
for E-scienckE

KpuTrToKeiyevo

(ciphertext)
A)\yéplepog — A)\véplepog
KpuTtrToypad- ATTOKpUTITOYPA-
enaong Ppnong

KavaAl

KaBapd f KaBapd
KEIMEVO ((X% KEIMEVO
ANpOCIO KAEIOI 1S1TIKO KAEID
KPUTITOYPa®naong ATTOKPUTTITOYPAPNONG
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¥neiako moromoinTiko X.509 Freire
for E-sciencE

KaBe ovioTnTa (XPNOTNG, UTTOAOYIOTIKO UNXAvnua, GANOC TTOPOG)
TTPETTEI VO ATTOKTAOEI EVA TTIOTOTTOINTIKO

To mMOoTOTIOINTIKO TTPETTEI VA TIEPIAAUBAVEI TTANPOPOPIES, OTTWG TNV
nuepounvia Angng Tou, TNV Apxn Miototroinong amo tnv otroia
UTTOYPAPNKE, TO 6r]poolo KAEIOI TOU KOTOXOU Kal £va BEua

To 6¢pa Tou aToTroINTIKOU (DN) TTpo0diopicel povadika TOV KATOXO
Tou oT1o Grid kal atroteAgiTal AT 1A £ENG TTEdIa:

C =Xwpa Tou Katdéyxou

O =0Opyaviouog Tou KATOXOU

OU = TyuJa Tou opyavioHoOU OTO OTTOI0 AVIKEI O KATOXOG
CN = Ovopa Tou Xpjotn 1) ToUu TTOPOU
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Apxn igromroinong¢ GCIGG

gy : Enabling Grid
(Certification Authority) [eael

Eival Eva euTTIOTEUONEVO TPITO JEAOC, TO OTTOIO:

v’ ekdidel Ta ONUOOoIa KAEIOIA

v/ TTIOTOTTOIEI TIC TTANPOYOPIEC TTOU TTEPIEXOVTAI O€ €va
TTIOTOTTOINTIKO UTTOYPA@OVTAC TO JE TO OIKO TNG
IOIWTIKO KAEIOI

H utroypagn tnc Apxng Miototroinong yivetal JEPOC Tou
TTIOTOTIOINTIKOU, TO OTTOIO UTTOPEI Va ETTAANBEUTEI PE TN
Xpnon Tou dnuogaiou KAeI0I0U TS ApxN¢ NigTotroinong atmo
OTTOIOVONTTOTE TNV EUTTIOTEVUETAI
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[TioTorroinTiko amo Apxr [MoTomoinons e ke i

for E-sciencE
Anuoaoio KAeIdi
ApxXNg
MoToTroinong

XpAaing l
R,
1' = A)\ A ’ ,
= ' Yop1Buog Apxn MioTotoinong
< JE% KPUTITOYpa®nang (CA)
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Proxy mioToTTOoINTIKA EEeTrTcirr
for E-scienckE

Anuioupyia véou TTPOOWEIVOU TTICTOTTOINTIKOU WE TN XPAON TOU KAOVOVIKOU
TTIOTOTTOINTIKOU

= dnMIoupyEiTal Eva Kavoupylo (eUyog dnuoaiou Kal IDIWTIKOU KAEIBIOU yia
Xpnon 600 TO TTPOCWPIVO TTICTOTTOINTIKO €ival evEPYO

To Kaivoupylio IDIWTIKO KAEIDi dev ac@aAileTal atTd KWOIKO TOU XProTnN

O1 kivouvol aTrdé TN JN TTPOPUAAEN ToU IDIWTIKOU KAEIDIOU EAATTWVOVTAI VIOATI

v TO proxy TTIOTOTTOINTIKO PTTOPEI va pUBUIOTEN va gival €yKupo yia PIKpO
dilaocTnua

v XPNOIYOTTIOIET Eva DIA@POPETIKO IDIWTIKO KAEIDI aTTd aUTO TOU KAVOVIKOU
TTIOTOTTOINTIKOU
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Resource Broker Eeorcirr
for E-sciencE

NapBAvel TIC EVTOAEC XPNOTWYV YIa TNV UTTOBOAN Miag
gEpyaaoiag

E€eTddel TOouC KAaTtaAOyoug TTANPOPOPIWY YIa VA BPEI TOUG
KATAAANAOUC UTTOAOYIOTIKOUG TTOPOUC YIa TNV EKTEAEDN
TNG Epyaaiag

YT1T0B0AN
epyaociag

a.fi
—
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Computing Element Fefmayeies
for E-sciencE

“Grid interface”

AlaxelpieTal hia papua OPOYEVWYV UTTOAOYIOTIKWYV KOUPBWV T OTToia
ovopalovtal Worker Nodes

ExTeAE TIC BAOIKEGC CUVAPTNOEIC TWV OUPWV AVAUOVIG

XpNOoIJoTToIEiTal YIa TNV UTTOBOAR Twv gpyaciwy yia ekTEAeon ota Worker
nodes

[MapakoAouBei TNV KATAOTAON EKTEAEONC Hiag Epyagiag

= Kabe 10110C (Site) trou atroteAei uépog Tou LCG-2 Grid CE
d100¢Tel €va ) TreplocdTepa CE kal pia @apua ard WNs
TTOU AVIKOUV O€ AQUTO




CCEER

Worker Node pfrmes
for E-sciencE

KouBol yia va ekTeEAOUV TIC EPYATiES

ATtraiteital yoévo PIKpO pEPOG Tou middleware yia va gival ouppata Je
TNV TEXVOAOyia grid
T.X BIBAIOOKEC EQapuOoywV

Application Programming Interfaces (API)

EVTOAEC

YT1T0B0AN
epyaoiag

2 — ﬁ
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Storage Element gty
for E-sciencE

[MpooPacn Kal UTTNPETIEC O€ ATTOONKEUTIKOUG XWPEOUG
(MTTOPEI va eAEYXEI ATTAOUG £CUTTNPETNTEC DIOKWYV, OUCTADEC DIOKWV I)
ouoTuara padikng atrodnkeuong (Mass Storage Systems - MSS))

KaBe 16110¢ (Site) TTou atroteAei yépocg Tou LCG-2 Grid €xel Eva iy
TeploooTepa Storage Element diaB<oiua

YT1T0B0AN
epyaociag

a.fi —
—
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CCEER

Information System (IS) FrermrYe
for E-sciencE

[MapExel TTANPOPOPIEC OXETIKA UE TOUG UTTOAOYIOTIKOUG TTOPOUG Kal TNV

KOaTAdoTaon oTnv oTroia Bpiokovral

= AUTEG Ol TTANPOYOPIEG gival atTapaiTnTEG yia TN AsIToupyia hiag
UTTOOOMNG TTAEYMaTOC!

O1 TTANPOPOPIEC AUTEC YVWOTOTTOIOUVTAI ATTO UTTNPETCIEC TTOU EKTEAOUVTAI OTOUG
idloug TouC KOUPBOoUC Kal attobnkeuovTal o€ PACEIC OEQOUEVWIV

XpNo1goTrolouvTal yid TNV avTIOTOIXNON TWV £€PYACIWV PE TOUG KOPPBOUG TTou
IKAVOTTOIOUV TIG ATTAITAOEIS TOUG Kal yia TN OPpONOAOGYNON TOUG O€ AUuTOoUGg

XpnolyoTroiouvTal yia TV ETTIAOYR ATTOBNKEUTIKWY TTOPWV KAl TNV EUPEDN
AVTIYPAPWYV

O1 TTAnpOPOpPIEC TTOU dNUOCIEUOVTAl XPNOIUOTTOIOUVTAl AKONA VIO

V" “monitoring” okoTToUg = yla TNV avaAuon Tng XxpnoiygoTtroinong Tng ammrodoong Tou Grid Kal
XPNOIUEUE! yIa TNV avixveuon AaBwv

v' “accounting” okoTTOUG = yia Tn dNPIOUPYIa OTATIOTIKWY YIA TIG EQAPHOYEG TTOU eKTEAOUVTAI OTTO
TOUG XPrOTEG O€ DIAPOPOUG TTOPOUG
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Monitoring systems FIere
for E-scienckE

2KOTTOC
O QUAAoYN
O atrobnkeuon
O QATTEIKOVION
TTANPOPOPIWY YIa TNV KATACTAON TWV UTTOAOYIOTIKWYV TTOPWV

[TAnpo@opicc xaunAou emITTEOOU OTTWG TO POPTIO TWV UTTOAOYIOTIKWY
Hovadwyv, d1aB£aIuN MVAUN, XPonN atToBNKEUTIKWY JECWV, KTA

[TANPOYOpPIEC YIa TNV KATACTAON TWV UTTNPECIWV

[TAnpogopicc yia To Grid, OTTwE TOV APIOUOG TWV UTTOAOYIOCTIKWY JOVADWY
TTOU XPNOIYOTTOIOUVTAI, TOV APIBUO TWV EPYACIWY TTOU EKTEAOUVTAI KAl
TOV apPIOUO TWV EPYACIWY TTOU AVAUEVOUV VA EKTEAEOTOUV, TIG EAEUBDEPEC
UTTOAOYIOTIKEC HOVADEC KAl TOV DIABETINO ATTOONKEUTIKO XWPO, KTA.
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G
R-GMA Sabnngﬁ

for E-sciencE

YTnpeoia yia TTapakoAouBnon Kai diaxeipion TTANPOYOpPIWY o€
KATAVEUNMEVA CUCTHUATA

Eugaviletal oTOUuG XPrOTEC OaV Hia JeyaAn oxeoiakn Baon dedoPEVWV.
[1a TNV eEKTEAEON EPWTACEWV XpnoIdoTTolEiTal N YAwooa SQL

ATtTo0nKeuon
Producer TotroBeoiag
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v' Grid café:

v Global Grid Forum:

v' Gridtoday:

v" Grid Computing

v Distributed Computing
v' Supercomputing

v’ LCG-2 User Guide

v' EGEE (Enabling Grids for E-science)
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EGEE

EGEE — South East Europe

SEE-GRID

Hellas Grid Task Force

Grid Computing Info Centre (GRID Infoware)
The Globus Alliance

Worldwide LHC Computing Grid
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Global Grid Forum
GRID today

Grid Computing Planet
Enter the Grid Magazine
Enterprise Grid Alliance
Grid Operations Centre
GOC Wiki

SEE-GRID Wiki
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