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[1 e.g. different views of a local galaxy
Need all of them to understand physics fully. They perform simulations.
Databases are located throughout the world. They are huge.
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Implementation strategy [R’ iFPE}

Synergies

§ Testbeds use
GEANT infrastructure

Scientific/industrial
application areas

GEANT profits from technological
innovation

International GEANT network
dimension
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Important

Closer coupling of Géeant/NREN with Grid
activity (maximise benefit of investment)

47 Géant c ) Grids

B'[Jdget distribution per activity : open

Match with other RTD-funding (national, private
etc) under integrated activities

Manage’f’éipectations!
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Applications

® GRIDSTART cluster
© Wave 2 Projecis

1102000

1102001 102002
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EU and EU member states major —
investment in Grid Technology applications

Several good prototype results

.,
Next Step: LY
L everage current and planned - : P (&
national programmes r7 L 54 5;;:?.-#;',
work closely with relevant industnal n%ﬁ ,.,ﬁ"“*
Grid developers and NRNs e ol
build on existing middeware and
expertise
create a general European Gnd
production quality infrastructure

This can be achieved for a minimum
of €100m/4 years on top of the
national and regional initiatives

University of Patras, December 7"-8% 2006
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Anpioupyia piag eupeiacg MNMaveupwtraikng Ymrodoung MNMAEypaTog,
QCIOTTOIWVTAG TIG TWPIVEG Kal JEANOVTIKEC YTTOOO0MEG AIKTUWY Epeuvag

[Mapoxn TTpdoaong ‘24/7° OTIC KATAVEUNMEVEC EUPWTTAIKES EPEUVNTIKES
KOIVOTNTEC O€ UTTOAOYIOTIKOUG TTOpOoUC (SAT), aveCcapTATWC YEwypagiag

‘Epgaon otnv Xpron texvoAoylwyv MNAEypaTog kai 6x1 otnv AVATITUEN

Y1001 PIEN TTOAAWY TTEQIWV EQAPPOYWV UE Hia NEYAANG KAINAKOC
UTTOOOWI) TTOU MTTOPEI VO TTPOCEAKUCEI OAOEVA HEYOAAUTEPOUG TTOPOUG

[Mapoxn Ekmraideuong (NA3) & Ytrootipigns (NA4) oe TeEAIKOUG XPrOTES
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BalticGrid, BELIEF

ETICS, 1SSeG, EUMedGrid, EUChinaGrid, EELA, BioinfoGrid
Health-e-Child

ICEAGE
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100+ kopu@aia IvoTiTouTta o€ 40+ XWPEG, OpYyAVWHEVA KATA Yewypapia
AlaB€TouV €BVIKEC UTTODONEC, NE OTOXO TNV EupwTraiky ouvepyaoia

CERN

Central Burope {Austria, Czech Republic,
Hungary, Poland, Slovakia, Slovenia)
Franca

- * Russis W (Germany and Switzerland

B [reland and UK

m taly

B Northern Europe (Belgium, Denmark, Estonia,

Us oo Finland, The Natherands, Norway, Swaden)
s i " O Russia

y . South-East Europe (Bulgaria, Cyprus, Greece,
2 4 " o' |srael, Romania)

o) South-West Europe (Portugal, Spain}
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“‘qu. Grid Projects Collaborating in LHC Computing Grid
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LCG: onuaivel LHC Computing Grid, €ivail di1€Bvnc
ouvepyaoia, ye apetnpia to CERN, aAAa kar m/w!

EGEE cival yia rpootrdBeia yia E-science @ grid,
UTTOKIVOUMEVN aT1Td TNV EupwTtraikn Evwon.

To LCG/EGEE cival pia ouAAoyn atro yewypaika,
aAAG Kail OIaXEIPIOTIKA, KATAVEUNUEVOUC TTOPOUC

O1 xpnotec Tou LCG/EGEE Grid:

» Eival opyavwuéEvol o€:
IdeatoUg Opyaviopoug (Virtual Organizations, VOs)

* TPEXOUV EQAPUOYEC, AYVOWVTAG:
= [ToU TpEXEl UIa digpyaaia
= ATTO TTOU TTPOEPXOVTAI Ta OEOOUEVA EI00O0U

» [1ou arroBnkevovTal Ta atroTeAEouaTa (0€D. £COOO0U)
University of Patras, December 7"-8% 2006
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To LCG kai glite software atroreAouvrail

QTTO TA £CNC UTTOOUCTAUATA:
« Workload Management System
« Data Management System
An Information System
An Authorisation and Authentication System
An Accounting System (RGMA)
Various monitoring services
Various installation services

University of Patras, December 7%-8" 2006
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AEITOUPYIKO oUOTNUA:

 Linux (+GNU utilities), ouvnBwc¢ karroio RHEL3-like,
1X. Scientific Linux 3.0.7, Fedora Core 3 KATT.

Meoiouiko (middleware):
o LCG v2.7 (MNpooexwc: glite v3.0.0)

BiBAI06nkec & EpapuoyEc:
« Om €xouv TTPOVVONCEI OI DIAXEIPIOTEC TWV UTTOOOMWY VO

EYKATAOTAOOUV (Eival TTiONG OUVATOV va BAAEI Kal Evag
XPNoTNG Ta JIKA TOU TTPOYPAMUATA KATA TNV EKTEAEON)

University of Patras, December 7%-8" 2006
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Component | LCG | EGEE | EDG | EDT [ INFN-GRID | Globus | Condor | Other
Basie middleware E DG
Globus 2.4.3 v
ClassAds 094 W LCG
Secunity

hoyProsy | | | | | vl E G E E

VO manapement

LDAP-based W
VOMS i W v
Worklead management
Condor'Condor- 6.6.5 v | N F N
EDG WS W W
Diata management
Eeplica Manager . W

Eeplica Location Service W v
I_C];'.r File Catalog f / G | O b us
D=k Pool Manager Condor
Fabrie management Other (EDT, VDT, etC)

GFAL

LOG DM ronls

LCFG W y W

Chuatter .

TADM W

LCAST.CMARPS v

Monitoring

GndICE | | | | | W
Information system

MD5 i

Glue Sehema

BDII W

F-GMA W W

LG Information tools .
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duoikr) kar AoTpovouia
o Quoikn Zwuatdiwv YynAwv Evepyeiwyv, PadloacTpovopia
BiotrAnpo@opikn

* MeAETn TOU AVOPWTTIVOU YOVIDIWKATOG YIA TNV KATAVONGOT YEVETIKWV
aoBevelwy, 2uvBeon kai INpooopuciwon MNpwTteivwy

laTpik ka1 Anuoaoia Yyeia
o ATTeikOVIoN 1aTPIKWV OEDOPEVWYV, BIAYVwaon Kal BepatTeia, PAPUOKEUTIKNA

duoikoi Noépor kar MepiBaAAov

* [lpoyvwaon Kaipou, [MEWETTIOTAMES Kal ZElI0PoAoYia, JOVTEAOTTOINON KAl
TTPOYVWOTN OUVEETWY CUOTNUATWY, TTX WKEAVIA PEUPATA, AEPIEC HACEC KATT

Mnyxavikr) kal Eqpappoopéveg EToTAEC
« Karaokeuég kai Kripia, Oikovopia kal Biouynxavia, E¢wpuin Aedouévwy

YT1roAoyioTik) Xnueia, EmoTtiun YAIkwy, NavotexvoAoyia
o 2xediaon VEWV UAIKWYV Kal JEAETN ATTO TO MOPIAKO ETTITTIEDO

University of Patras, December 7%-8" 2006



VOs dnAwpéva oto LHC/CERN

ALICE VO
ATLAS VO
CMS VO
Geant4 VO
LHCb VO
SixTrack VO

AAANa VOs oxetika ye HEP

Babar VO

DO VO

H1 VO

ILC VO
PhenoGrid VO
Planck VO
Zeus VO

Dteam VO !

University of Patras, December 7%-8" 2006
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VOs aA\wv etmioTnuWV

Biomed VO
CompChem VO
ESR VO
EGEODE VO
E-earth VO
Magic VO

VOs ue yewypa@ikn eNBEAEIO

SEE VO

HellasGrid VO
HellasGrid-Demo VO

INFN VO

DutchGrid VO

Desy VO

CESGA, SWETEST, IFIC, etc
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KaBe VO ptropei va eykaBioTa ) va atraitei €1I0IKO AOYIOUIKO,
TO OTTOIO KAAUTITEI TIC ECEIDIKEUPEVEC AVAYKEC TOU:
ATLAS: atlas software (a big collection, v12.2.0 etc)
CMS: cmkin, cobra, famos, geometry, ignominy, orca, oscar
ALICE: alien, alice, root, proof
LHCD: dirac, boole, DC, decfiles, gauss, paramfiles
BIOMED: gate, cdss, gps@), gromacs, simri3d, gptm3d
ESR: (earth science specific... eg, idl package)

O1 xpnoTeg €pxovral o€ diarrpaypareuon ue Ta VO Toug
YIQ TV EYKATAOTAON AOYIOUIKOU TTOU TOUG EVOIAPEPEI, OTIC
QVTIOTOIXEC OUCTOIXIEC UTTOAOYIOTWY TTOU £XOUV TTPOCBaaon.

University of Patras, December 7%-8" 2006
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Data handling and
compulation for
physics analysis

Processead
E et ‘W’M data

c-mm’ur}'
= clata
\\‘ Baich
physics
analysis §
e pa
I \
Analysis J  Analysis objectsh,
ﬁex.rmk—ﬂ 1 |:.:'|I'5H-Il._.::.| [
f— T .:-" A

r"° ll
M | Interactive —
physics
— analysis

'l
= g

|, robamsond cam.ch
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Fraction of GRID jobs per institute
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Qau_0sCER - [
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ALICE ATLAS CMS LHCb
30 20 50 -
2.5 2 1 5
600 300 500 500

(1 GB for pileup
at selected sites)

72 h
8 h 24 h (1 week for Oscar) 24h

0.7 GB (production)
0.5GB 15 GB 20 GB (analysis) 0.5 GB

in shared area in shared area

University of Patras, December 7?-8" 2006



Number of Jobs wvs Virtual Orgpanisation
YO0: ALL Site: HE-Hl-ERHET\|
g Leuln]
Q00 - OTotal: 3371
ann -
o -
el
o0 -
o -
ann -
200 -
100
I::I i | | | | | | | | | |
0wl ] Lra] = = [ s (] L] L1 1]
15 l] = 1] []1] [1y] 1] = ] 1]
— = L] Ly L} LT} = L Ly Lra]
+— (] (] = = ] —
fia] — (v a L 0w
= E =
(]

University of Patras, December 7%-8" 2006



ceee

Enabling Grids for
E-science in Europe

i
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RGMA Sarver — One )
far all the EGEE

e

Infrastructure
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HellasGrid | (500.000 %)
« Bpioketal atov Anuokpito, Ayia lNapaokeur) (a.k.a. Isabella)
« 34 dual Intel P4 Xeon @ 2.8GHz, 1GB RAM, 2x 70GB SCSI HDD, 2x Gbit
« IBM FAStT900 Storage Area Network, oAokAnpwuévo auoTtnua
= 2x Redundant Fiber Channel Controllers with 1Gbyte Cache each
= 70x146.8GB= 10,276TB raw storage capability, over 5 disk shelves
= [1Afpw¢ autopartotroinuévn Auon, hot spare + hot swap + monitoring
« Tape Library pe duvarornra éwg ~30 TBytes, integrated monitoring
* [lapaddbnke oto EAET atd tnv IBM katd Tov AekéuBpio Tou 2004

HellasGrid I (1.000.000 %)
« 5 @uoikoi koupor: EKT (>220), IEZE (48), AlO (128), ITE (128), ITY (128)
« ~700 EmregepyaoTtéc x86_64, 2 GB RAM, 1x 80GB SATA HDD, 2x Gbit
« ~20 TBytes ouvoAIKOC a1TOONKEUTIKOGC XWwpog o€ TeXvoAoyia SAN (5x 4TBs)
« ~50 TBytes Tape Library, 10 otr0io £x€I 0N eykataoTadei oto EKT
« Y16 eykatdoTaon (TToooTikr) TTapaiapry 100%, on-line ~80%)

University of Patras, December 7%-8" 2006
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O TTpWTOC KOMPBOC TNC
EAANVIKAC UTTOOOMNG
[TAEYUOTOC ATTOTEAECE Eva
ECAIPETIKO EPYAAEIO yIa TNV
OUAAoYI TEXVOYVWOIOC.
AuTtni Ba agloTroinBei oTnVv
deUTEPN (PACN TOU £PYOU,
EIC OPENOC TWV VEWTEPWV
, KOMBWV Kal XpnoTwV.

i E€aIpeTIKG TTPWTOTUTIN N

| opyavwon Tou SAN Kal
TWV CUCTNUATWY QPXEIWV.

T —— —— —— —— —— —— —— ——

LUN #1 LUN #2 LUN #3 LUN #4 LUM #5 LUN #6 LUM #7 LUN #3 "
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