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e Ti1 gival To Grid ?

Enabling Grids for E-sciencE

* ZUAAOYN YEWYPOAPIKA KATOVEMNMEVWYV 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

* [poo@Eépel TTPOCPACH OE EvVA EVIAIO ICXUPO EIKOVIKO
UTTOAOYIOTN

* Y1mroBoAn atro Toug XPpNoTeEG MEYAAou TTARBouUG
EPYACIWYV XWPEIG VA EVOIAPEPOVTAI TTOU Ba EKTEAECTOUV



G

Enabling Grids for E-sciencE

Mia ovToTnTa TTOU TTPOKEITAI
VO MOIPOOCTEI

m.X. Movdadeg ETreepyaciag
AtroOnkeuTikég Movadeg
AoyiopIKS
AikTuo
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e - [Mola gival Ta XOPOAKTNPIOTIKA EVOG
Enabling Grids for E-sciencE Grid OIUO-TI:l unog?

MeyaAog apiBuoécg mépwyv

O1 1épol avrkouv o€ dIAPOPETIKOUG ANNA ...

dlaXEIPIOTIKOUG TOMEIG Kal AIGHOIPOGHOC TWV

OIAPOPETIKOUG POPEI ; .
Pop S POpEIS UTTOAOYIOTIKWV TTOPWY
Aoc@alig TTpooacn
, . (Access policy,Authentication,
YT1apxouv OIAPOPETIKEG Authorization)

aTraITAOEIG aoPAaAsiag Ka 1§ |
I0XUO0UV JIOPOPETIKEG "
TTONITIKEG AOQPAAEING

ATTOTEAEOUATIKI XPriON TWV
TTOPWV

Xpron Kovwy TTPoTUTTWYV
(Open Standards)

O1 TépoI xapakTtnpi¢ovral
atrd heyaAn eTepoyévela

loxUouv dIaPOPETIKES
TTONITIKEG DlaxEipiong Twv
TTOPWYV

O1 TépoI dlacuvdEovTal ATTO
OIaPOPETIKOU €idoug dikTUA
METAEU TOUG

O1 mépol gival

YEWYPAPIKA
KATAVEUNMEVOI



Visualising
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To Grid peTagopika ...

Enabling Grids for E-sciencE

O—-—2®

Data-storage, Sensors, Experiments ’

MmMAI>»SMroo-—=

Internet, networks ’)6




G E-science

Enabling Grids for E-sciencE

ETioTAuN 1TOU £yive duvaTth HE TO SIAUOIPACHO TTOPWV
(0edopEVWV, ETTICTNHMOVIKWY OPYAVWYV, UTTOAOYIOTIKWYV
TTOPWYV, ECEIOIKEUNEVWYV ATOMWYV) HECW TOU Internet

v EQappoy£C TTOU OTTaIToUV UTTOAOYIOTIKH 10X U
v Epapuoyéc Trou diayelpiCovtal TToAG dedopéva

(€iTe TTAOPAYOUV OAV ATTOTEAECHA PEYAAO OYKO
OeOOPEVWYV £EODO0U €iTE ATTAITOUV TTPOCBOaON O€
OUAAOYEC DEQOUEVWIV)

v’ KatapyouvTal Ta Opia HETAEU OPYaVIOUWY Kal
OIAXEIPIOTIKWY TOMEWV

INFSO-RI-508833 EMI1,18/12/2006



o

e-Infrastructure atraiTnoeig

Enabling Grids for E-sciencE

ATTEPIOPIOTN UTTOAOYIOTIKN ICYU
ATTEPIOPIOTO ATTOONKEUTIKO XWPO

AdiomrioTn TTpooBaon o€ Koivoug TTopoug, dedopéva,
EQPAPMOYEG KOI ATTOTEAECHATA TTOU TTPOEPXOVTAI ATTO
TNV ETECEPYATIA TWV OEDOUEVWIV

AuvaToTnNTa OCUVEPYOOIOG HETAEU CUVADEAPWY ATTAA
KOl OTTOTEAEOHATIKA



Eidn utroAoyIOTIKWYV TTPORANUATWYV

Enabling Grids for E-sciencE

o “Computer — centric” mpoBARuara
v AvAykn UTTOAOYIOTIKAC 1I0XU0C
= 10 Grid ouvduddlel peyaAng KAiJOKag UTTOAOYIOTIKOUG TTOPOUG

« "Data-centric” mpoBAnuara (“Data-intensive” rrpoBAnuara)
v TepdoTia oo dedOUEVWV

= To Grid atroTeAei hia cuAAoyr aTTO YEWYPAPIKA KaTavePnUEvVa
repositories, Baceic dedouEVWV Kal Yn@IakES PIBAIOBNKES

« “Community-centric” problems ( collaborative epapuoyég)
2 UVEQPYAOia METAEU ATOPWY N KOIVWVIKWY OPJAdWV
“Virtual shared space”
= KOIVI] XPNon apXeiwv 0edoUEVWV, ECOUOIWTEWY
Atraithoeig lNpayuatikou Xpovou



Sl MNari Twpa ?

Enabling Grids for E-sciencE

*  AUEnon TnG TaXUTNTAG TWV OIKTUWYV UTTOAOYIOTWYV KOl EUKOAN
TPoOoRaon o€ auTd

v’ OTITIKEG iVEC
v aouppareg Ceuteig
v’ VEEC TEXVIKEC TTOU XpnolpoTroiouvTal oto Aladiktuo (ADSL, WiMax)

+ 0O voépuog Tou Moore gival TravTou ...

v Paydaia avatrtuén Twv UTTOAOYIOTIKWY JOVAdWYV, TWV OpYAVWY, TWV
alocnTipwv

= [1pokAnonN va ouvouaoTouV YIa TO KOAUTEPO aTTOTEAECUA!

«  OI gpyaoieg TTOU EKTEAOUVTAI OE UTTOAOYIOTIKA CUCTAMOTA
ATTAITOUV HEYAAO APIONO UTTOAOYICHWYV KOl TNV ETTIKOIVWVId
METASU TWV ATOHWYV TTOU TIG EKTEAOUV



- EkOeTIKA auénon

Enabling Grids for E-sciencE

= - : Optical Fibre

§_ DOU(trgz)r:\?h:;me (bits per second) Gilder's Law
2 U [__—+— (32X in 4 yrs)
o 9 12 18

a Data Storage

O

) (bits per sq. inch) Storage Law
o _~ (16X in 4yrs)
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£ (# transistors) Voore's Law
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Number of Years

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



To EupwTtraiko AikTuo

3 f“' A GEﬁNT?
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GEANT 2

Enabling Grids for E-sciencE

- “GEANT2 is the seventh generation of pan-European research
| and education network, successor to the pan-European multi-
GEANT2 gigabit research network GEANT”

http://www.geant2.net/

Ml - To mpoypappa gekivnoe emmionua oTig 1 ZemTeypiou 2004 kai Ba
iformation Society ouvexioel va gival og IoxU yIa Ta ETTOPEVA 4 XPOVIA

and Media

©To TIpoypappa cuyxpnuaTtodoTeital oo TNV Eupwiraikn ‘Evwon

P, kal a1m6 30 EupwTraika EkmaideuTika kal Epeuvntika AikTtua

i (NRENS) o¢ 34 xwpec Kal n dlaxeipion Tou EKTEAEITAI ATTO TO
DANTE DANTE (Delivery of Advanced Network Technology to Europe).

[apéexel UPnANg TTOIOTNTAG KAl TAXUTNTOG UTTNPEDIEG OTNV
Eupwtraikn Akadnpaikn kal EpeuvNTIKA KOIVOTNTA KAl €ival O
popéag dlaouvoeang OAwv Twv EBvikwv EpguvnTikwv AIKTUWV Twv
Xwpwv NG EupwTraikng ‘Evwong, Tng KevrpoavaToAikng Eupwng,
Tou lopanA kai Tng Kutrpou



G

GEANT 2

Enabling Grids for E-sciencE

It provides:
Basic IPs services

Quiality of service
levels

Two main services:

Routed (Internet)
and switched (L1-L2)

Backbone mixed:

Part of will be based
on dark fiber

Part of it on leased
services (lambdas
and SDH)

Greece
interconnection:

2 * 10Gbps lambdas

INFSO-RI-508833
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GEANT2
The world-leading research and
education network for Europe.

+r Connect ' Communicate % Collaborafe

F
CELHTE & o pusind by AHTE oo ekl i ol Escps’s HA B - I-
B== B B= B= B BH= B= B=
e == = 2= =i =
E] ==u e N — e S — )' vt capire
B COUmiissmees GEAN T 22

EMTI1,18/12/2006



G CGG

South-Eastern European Research
and Education Network

Enabling Grids for E-sciencE

* Alaouvoeel Ta EKTTAIOEUTIKA KAl EfeuvnTle
Aiktua (NRENS) atré 1ig édépsg AL, BA,
BG, MK, CS, HU, RO and GR

£T0E0 TOU
kal pe 1o GEANT. Hera °

+  T€OBNKe o€ AsIToupyia Kal XpNOIUOTTOIEITAl
o€ oT1aBepn Baon atrd Tov lavouapio 2004

— SEERENZ2 &ekivnoe tov OkTwpplo Tou
2005

»  ArroteAei onpepa 1o NOTIQAVATOAIKO
EupwTtraikd TuRua tou GEANT.

+  Karavépel to Network Management &
Operations o€ IKOVEG aKAONUATKEG OPADEG
NG I'Iatploxn (the Virtual Network
Operations Center — VNOC concept
developed by GRNET).

WWw.seeren.org

SEEREN 1/2




CIEICIE) MNarti n Eup1rn 8éAel To MAéyua ?

Enabling Grids for E-sciencE

Implementation strategy ‘R] iFP5‘
Synergies

i Testbeds use
GEANT infrastructure

Scientific/industrial
application areas
GEANT p[ﬂ-ﬁtﬁ from technnl{)gil:al .
innovation

l | Grids tetsbeds

International GEANT network
dimension

INFSO-RI-508833 EMI,18/12/2006



GEANT, NRENs ka1 GRIDs




H cUAANWN TNG 10€0¢ Tou EGEE

Enabling Grids for E-sciencE

H Eupw1raiki ‘Evwon kail Ta péAn
TNG €XOUV ETTEVOUCEI ONMAVTIKA
oTig Grid TexvoAoyiegg

‘Exouv ndén mraparnpn8ei
ONMAVTIKA aTTOTEAECHATO

Emréuevn pépa:
2 UVEPYOOia YE UTTAPXOVTA KAl
MEAAOVTIKA €BVIKG TTpOYpApUaTa

2UveEpyaaia Pe ETAIPEIEG TTOU
avarrTuocoouv Grid cuoTAuaTa KAl
NRNs

BaoigeTal 010 UTTAPXOV AOYIOUIKO
Kal EMTTEIPIa

Anuioupyia piag AieBvoug Grid
UTTOOOMNG, £TOIUNG YIa Xpron avd
TTAOoA OTIYUN

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

INFSO-RI-508833

applications

network

EMTI1,18/12/2006



- ATré To EGEE oto EGEE I

Enabling Grids for E-sciencE

« 2KoTro¢ Tou EGEE:

“to establish a seamless European Grid infrastructure for the
support of the European Research Area (ERA)”

- Emtevypara tou EGEE:

— EkITANpwoe 6Aoug Toug TEAIKOUG
OKOTTOUG TOU

—  ETekTdbnKe EKTOC TWV OUVOPWV
NS EupwTtraikic ‘Evwong

* "Evapin tou EGEE-II:

- Eupeiag kAipakag, production-quality utrodoun

— YmrooTtnpilel TNV EKTEAEON EVOG HEYAAOUG EUPOUG EQAPHOYWYV

— ZEKivnoe JE 0N ATTOKTNMEVN YVWon OXETIKA JE TexvoAoyieg MNAEypaTog
(Grid technology)



e EGEE I
Enabling Grids for E-Science

Enabling Grids for E-sciencE

AvaTrTugloko £pyo ThG

EupwTtraikng Evwong pe okotrod
TNV dnuioupyia TAéypartog (Grid) e S
oTnv Eupwrn .

=eKivnoe aTig 1 AmrpiAiou 2006 *

H uttodour} autr Ba cival diabéoiun
OTNV ETTIOTNHOVIKH KOIVOTNTO 24
wpag TNV NUEPQ KAl 7 NUEPEG TNV
eBdoudoda

CERN
Central Europe (Austria, Czech Republic,
Hungary, Poland, Slovakia, Slovenia)

2 UJMETOXN ATTO:
90+ 1dpupata

’ Franca
46 prsg W Germany and Switzerland
W reland and UK
’ m [taky
I_I a p£X£| . uUS B Morthern Europe (Belgium, Denmark, Estonia,
. Finland, The Netherands, Morway, Sweaden)
202 S|teS O Russia
z30 ] 00 O C P U S South-East Eqrope {Bulgaria, Cyprus, Greece,
Israel, Romania)
=12.500TB South-West Europe (Portugal, Spain)

INFSO-RI-508833 EMI1,18/12/2006



cJelele) nMou sival n urodoun LCG/EGEE

Enabling Grids for E-sciencE

Status for Resource Broker CEBN-CIC_Ixn1188: Thu .jun 910:45:01 BST 2005

® No information
Scheduled Maintenance

® Timeout

@ Globus OK

@& RBOK

Néog Xdaptng: http://goc02.grid-support.ac.uk/googlemaps/icg.html



C 216)X0¢G ToUu EGEE-II

Enabling Grids for E-sciencE

AUTO TO £pYO APXIKA ETIKEVIPWVETAI O TPEIC BACIKOUS TOUEIC:

O TpWT0G TopEAG €ival N AVATITUEN UTTODOUNG TTAEYUATOG TTOU TTOPEXEI OAEG  TIG
ATTOPAITNTEG UTINPETIEG VIO TNV EVOWHATWON VEWY TTOPWV Kal N UTTOOTAPIGN TWV XPNOTWV
NG EupwtraikAg AKadnuaikng KOIVOTNTAG

O delTepOg TOEAG €ival N ouveXNG BeATIWON Kal dIATAPNON TOU EVOIGUECOU AOYIOHIKOU £TOI
WOTE VA TTAPEXOVTAI ACIOTTIOTEG unnpwlsg OTOUG XPNOTEC KAl CUMMETOX OTN dnuioupyia
Koivwv Mpotuttwy (Open Standards-GGF)

O 1piTOC TOMEQC €ival N TTPOCEAKUCT KAIVOUPYIWY XPNOTWY TOOO atrd TN Blounxavia 6co Kal
aT1Td TOV ETTIOTNHUOVIKO XWPEO Kal €Cac@AAIon OTI 01 XPrOoTEC auToi AapBAavouv TN KaAUTEPN
duvaTr EKTTAIOEUON KAl UTTOOTAPIEN TTOU XPpEIalovTal

YTrooTAPIEN YIA TNV EKTEAECT) EQAPMOYWYV ATTO TIG ETTICTNHOVIKEG KOIVOTNTEG:

v Quaoik YynAwv Evepyeiwyv v BIOTTANPO®OPIKN
v ["'ewAoyia v ACTPOQUOIKA

v Y1ToAoyioTIKr) Xnueia v [eWQUOIKNA

v OIkovouIkd, [NoAupéoa Vo

2TOXEUEI oTNV avaTtrTuén piag Eupwtraikng Ymodoung NMAEyparog (European Grid
Infrastructure) (avriotoixa pe To GEANT2)

INFSO-RI-508833 | o EMI'I 18/12/2006



Cy Networking Activities

Enabling Grids for E-sciencE

NA1 — Project Management

NA2 — Dissemination, Outreach & Communication
NA3 — User Training and Induction

NA4 — Application Identification and Support

NAS5 — Policy and International Cooperation

2T1OXOI:
E¢acpdaAion KatGAANANG Kal atTOTEAEOUATIKAG OlaxEipion

A1ddoon Twv opeAwv atrd Tn xprion tng utrodoung tou EGEE Il o€
mMOavoug XPrNoTEG

Evowpdatwon vEwv XpnoTwy Kal kKaBodrynon autwyv

[Mpoaywyn TNG cuveEPYATiag JETALU ATOPWY OTNV
EupwTrn Kai EKTOC AUTAG

= EméKTOoN TNG XPong TG UtTtodoung

INFSO-RI1-508833 EMI,18/12/2006



e ee Service Activities

Enabling Grids for E-sciencE

SA1 — European Grid Operations, Support and

Management o &
SAZ — Networking Suppof'too . : S

(@)

SA3 - Integration, Testing and Certification

Evowuatwon utrnpeciwy atro dId@opa TTPOoYPANMATA KAl TTNYEC
yia TN BEATiWON TOU UTTAPXOVTOG EVOIAECOU AOYIOMIKOU TTOU
ekTeAeiTal otnv uttodopn Tou EGEE

2TOXOG:
Mia uttodour TTou AEITOUPYEI Kal TTAPOKOAoUBEiTal yia TNV
EKTEAEON EQAPPOYWYV ATTO TOV AKAONMAIKO, EPEUVNTIKO KAl
Blounxaviké TouEa

INFSO-RI1-508833 EMI,18/12/2006



C Joint Research Activities

Enabling Grids for E-sciencE

JRA1 — Re-engineering of Grid middleware

MeTadBaon atrd TNV avaTtrtuén o€ Jia d1apKr KatdoTtaon PeATiwong

AVTIKOQTOTITPICEI TNV “WpPIUn” KATAOTACN TTOU BPIOKETAI TO EVOIANEDO
AOYIOUIKO

JRA2 — Quality assurance

AvaTITUoOoEl o€ OWOTEG Bacelc TN “quality process” Kal Ta epyalcia Tou
EGEE

[MpoTteivel Ta “partner metrics” TG KABE dPACTNPIOTNTAG

[MepIAapBavel Tn dlaxeipion Twv TTPOCTTABEIWY ATPAAEIOC NECW TOU
Security Coordination Group

INFSO-RI-508833 EMI1,18/12/2006



G

Enabling Grids for E-sciencE

“Virtuous Cycle”

OAa AsiTtoupyouv pe Baon To ak6AouBo oxnua:

Qutreach

New Scientific Networking
Community —) Activities
Dissemination
Established Training N ing
User Community ¢ Activities

INFSO-RI-508833

Requirements

Middleware
ﬁ

Activities

Implemeantation

Deployment
_

Service
Activities

EMTI1,18/12/2006



CHEE lepapXIKi SOUN EVEPYEIWV

Enabling Grids for E-sciencE

® Regional Operations Centre

© Core Infrastructure Centre M Operations Management Centre

7 (OMC
“u~ — AtCERN —«kupiwg
% - .. Core Infrastructure Centres (CIC)
Swo — NIoXEpIon KaBnUEPIVOV

S~

O GGUS

|:| Operations Management Centy grid operations — oversight,

troubleshooting
= “Operator on Duty”

° — EkTtéAeon infrastructure
O services
—  Mapoxn utrooTtrpigng 2nd
level support to ROCs
— UKII, Fr, It, CERN, Russia,
o Taipei
Regional Operations Centres
=~ (ROC)
T~ YTooTAPIEN VIO XPAOTEC Kal
AAAEG QTTOPAITNTEG EVEPYEIEG
—  NMapoxn yvwoewv yia
TOTTIKA ¢NTAMaTA KAl
TPOTTOUG XEIPIOHOU
KATAOTACEWV
— 'Eva ava mrepioxn kai ToAAG
KATaveUNUEVA YIa TOV
€AEYXO TNG UTTOOOMNG
User Support Centre (GGUS)

— 210 FZK: artroteAei 10
onueio TpooBaong yia
eTKoIVwvia (service desk),
portal



CHEE LHC Computing Grid

Enabling Grids for E-sciencE

2KOTTOG

To LCG project otoxeuel oTnVv £yKATACTAON KAl TNV
ecaopahion Tn¢ Asiroupyiag evog Grid yia Tn
OUYKEVTPWON Kal TNV avAAuon Twv 0O0UEVWY TTOU
Ba TTpokUYouV aTrd Toug avixveuTég Tou LHC,

H ere€epyacia Kal n avaAuon Twv OedOHEVWYV
QUTWYV Ba ATTAITROEI TEPACTIO UTTOAOYIOTIKE 10XV
KOl TEPAOCTIO ATTOONKEUTIKO XWPO

MposcToipacia KOIVAG UTTOOOMNG:
v BiBAI0ONKWV
v TWV gpyYaAEiwv
v Twv frameworks

TTOU ATTAITOUVTAI YIO VO UTTOOTNPISOUV T
TTPOYPAMMATA EQAPHUOYWYV PUOIKNG

INFSO-RI-508833 EMI1,18/12/2006



e Npoo1radeieg yia evOIAUNETO AOYIOHIKO

Enabling Grids for E-sciencE

2003 2004 2005 2006 2007
Year 1 Year 2 Year 3 Year 4
E ﬁ“mﬂh%% X . %
3 f >
g 2
E £ LCG-1 LCG-2 EGEE-1 EGEE-2
: \ ¢
Globus 2 based OGSA based

EDG \

VDT —— LCG —— EGEE

—d

INFSO-RI1-508833 EMI,18/12/2006



Apxitektovikn Twv LCG & glite m/w

Enabling Grids for E-scienc

To LCG ka1 gLite software arroteAoUvTal a1ro Ta £EAG

UTTOOUOTAMOTA:
Workload Management System

Data Management System

An Information System
An Authorisation and Authentication System

An Accounting System (RGMA)
Various monitoring services
Various installation services

INFSO-RI-508833 EMI1,18/12/2006



Q@ Aoyiouiko Tou NMAgypaTtog:

Y 4
Enabling Grids for E-sciencE o U Vo

AgIToupyiké oUuoTnHa:

Linux (+GNU utilities), cuvnBwg katroio RHEL3-like,
1rX. Scientific Linux 3.0.7, Fedora Core 3 KATT.

Meoiopiké (middleware):
glLite v3.0 (LCG)

BiAioBRkeg & E@apuoyEg:

Or1 £€xouv TTpOVVONOEl Ol DIAXEIPIOTEC TWV UTTOOONWY VA EYKATAOTI|OOUV
(cival etTiong duvatov va BAAel Kal Evag Xpriotng Ta OIKA Tou TTpoypapuarTa
KATA TNV EKTEAECN)

INFSO-RI-508833 EMI1,18/12/2006



G Eikovikoi OpyavioHoi

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

Mepovwpuéva ATONO | OPYAVIOHOI TTOU polpalovTal
UTTOAOYIOTIKOUG TTOPOUG ME EvaV EUEAIKTO, AO@AAN Kal
OPYOUVWHEVO TPOTTO

AAAa Koiva “ayafd” HETASU TWV EIKOVIKWYV OPYAVIOHWYV

v TTOPOUC v Gdeieg
v AOYIOUIKO v’ UTINpPEdieg (services)
v’ €10IKO €EOTTAIONO v’ eUpo¢ {wvng ouvdeong oTo internet

INFSO-RI-508833 EMI1,18/12/2006



C Eikovikoi Opyaviopoi (VOs)

Enabling Grids for E-sciencE

Evrayupévol oto treipapa LHC 2XeTIKOI e Quoikn YynAwyv Evepyeiwv

ALICE VO = T[lcipapa ALICE Babar = T[leipapa Babar
ATLAS VO = MMeipaua ATLAS DO = Meipapa DO
CMS VO = T[sipapa CMS H1 = [MMeipapa H1
LHCB = Meipaua LHCB Zeus = [eipapa Zeus
SixTrack & Single Particle ILC = ILC Community

Tracking Code PhenoGrid & Particle Physics
Geant4 VO Phenomenology

Planck
DTEAM VO !

INFSO-RI1-508833 EMI,18/12/2006



Sl Eikovikoi Opyaviopoi (VOs)

Enabling Grids for E-sciencE

*  Eikovikoi Opyaviouoi AAAWV £TICTNHWYV
= Biomed = EGEE Biomedical Activity
= ESR = Earth Science Research
= EGEODE = Expanding GEOsciences on Demand
= CompChem & Computational Chemistry
= E-earth

*  EIkovikoi Opyaviouoi NE YEWYPAPIKN EMBEAEIO
= SEE VO
= HellasGrid VO
= HellasGrid-Demo VO
= INFN VO
= DutchGrid VO
= Desy VO
= CESGA, SWETEST, IFIC, etc

DTEAM VO !



GCIGG SEE-VO

Enabling Grids for E-sciencE

Na TNV €EUTTNPETNON TWV TOTTIKWYV XPNOTWYV KAl TNV ETTITAXUVON
Kal atrAoTroinon Tng d1adIKaCiag EI0ayWwYynNG VEWYV EQaAPUOYWYV
otnv utrodoun Tou EGEE, n EGEE-SEE dnupioupynoe tov 31K TnNG
VO o otroiog ovoualetar SEE-VO.

AuTtog 0 VO atroTteAei Tov io KatdAAnAo VO yia toug SEE xpnoTeg
ol o1roiol Ogv gival KATAAANAOI yia va evTax0ouv o€ KATTOIOV ATTO
TIG utTrapxovteg VOs Tou EGEE i dev ptropouv va dnuioupynoouv
TO O1K6 TOoUug VO.

Na va eyypa@ei katrolog otov SEE-VO wg Xpnotng, mpEtrel va
OUMTTANPWOEI TNV TTOPAKATW POPHA AiTNONG EYYPAPNG:

https://www.qgrid.auth.gr/services/voms/SEE/request.php.

Mpé&TtTel va onUeEIWoOoUlE OTI AUTH N ICTOCEAIDO UTTOPEI VA ETTIOKEWPOEI
XPNOIHOTTOIWVTOG TOV browser oTov OTroio £XOUME RO POPTWOEI TO
YN@PIOKO TTICTOTTOINTIKO, O1a@QOPETIKA N dladikacia dgv uTropEi va

OAOKANPWOEI.
INFSO-RI-508833 EMI1,18/12/2006



T1 AoyIOHIKO «TpEXOUV» T VOS

Enabling Grids for E-sciencE

Kafe VO ptropei va eykaBioTd i) va atraitei £101K6 AOyIOHIKO,
TO OTTOi0 KOAUTITEI TIG EEEIOIKEUMEVEG OVAYKEG TOU:
ATLAS: atlas software (a big collection, v12.2.0 etc)
CMS: cmkin, cobra, famos, geometry, ignominy, orca, oscar
ALICE: alien, alice, root, proof
LHCDb: dirac, boole, DC, decfiles, gauss, paramfiles
BIOMED: gate, cdss, gps@, gromacs, simri3d, gptm3d
ESR: (earth science specific... eg, idl package)

O1 xprnjorteg épyxovral o€ diamrpayuareuon pe ta VO Toug
YIO TNV EYKATAOTAOT AOYIOHIKOU TTOU TOUG EVOIAPEPEL, OTIG
QVTIOTOIXEG OUCTOIXiEG UTTOAOYIOTWYV TTOU £XOUV TTPOCoRaon.

INFSO-RI-508833 EMI1,18/12/2006



R AtraitTioeic Twv VOs Tou LHC/CERN

Enabling Grids for E-sciencE

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)
0.5 GB 15 GB 20 GB (analysis) 0.5 GB

in shared area in shared area




ENTER South Eastern European Grid-
enabled elnfrastructure

Enabling Grids for E-sciencE

elnfostructure

inclusion

l
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Cy South Eastern European Grid

Enabling Grids for E-sciencE

216YXO0I
EvykataoTtaon tToAAaTTAWYV grid sites o€ OAEC TIGC CUUPETEXOUTEC XWPEG OTO
SEE ka1 dnuioupyia evog AwTIKoU grid test-bed otnv trepioxn
O1 utrodouég diaAsiroupyouv ue 1ic uttodoués Tou EGEE

Anuioupyia evog elnfrastructures’ Human Network o€ kdBe xwpa

EvykardaoTaon kai xprjon TpooBetwyv Grid epappoywy TTou avaTrTuocoovTal
aT1rd AUTOUG TTOU CUMETEXOUV 0To SEE-GRID

m.x. Volumetric Image Visualization Environment (VIVE)
Search Engine for South-East Europe (SE4SEE)

- [ -’;:-_‘\
www.see-grid.orq (% \h‘)

SEE"@RH.

ropean GRid-e
| f cture rJ.,'..., GpEn --'_'||I_
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Infrastructure

Enabling Grids for E-sciencE

eG ee arsche s il histosy
Enabling Crids 2 .
fof E-sciengss ‘\ SEE-GRID Wiki
3dgation
= SEE-GRID
= UginPage Yo B e B b
= Community portal E
= Cusrent pvenls porm————
= Recentchanges
& Random page 1Hews
e On July 2004, the GridAUTH Opertionz Cenber of the Ariztotin University of Thessalonis, ACOT EA Cartificat: = Help 2 SEEGRID Infraswucure
Einmr implernented the SeeGrid Certification Autharity, in order to focilitete the nesds for Grid T » Oonations 2.1 Monitgring and Operalional tools
TompUting in the wider area of the Balkans. Cartficata Revomtion Ut Py
Certificate Authortties T 2200 Banean
SRR . ) ) ) 3 Site Aaming
The sape of the S=eGrid CA is to provide PKI services b the SEE countries - members of the A4 P v i
Registrtion SeeGrid projact - that did not haus the cpparunity to astablish their cwn nationsl grid P11 Intaracting Links - |
Authotithes. infrastructure. T i o o ik Go | [ Search 3.2 Srie Instakavon and Configuration
2 3.2 1 Misdigware guides
o mer Tha EGEE progect tonlbex
The Se=Grid C4 is opereted by the GAdAUTH Gperations Canter at the iristote University of A EREEIp 322 Configuration guices
S e Thessaloniki under the supsrvision of GRNET s the Seeirid Coordinater. GRIET is pwred and = WWhatlinks hevs 3.3 500 comNcation Brocedurs
e e suparuiced by the General Secretarist of Reseerch and Technalogy, Graek Minidry of Jinh * Haialnd changes 3.4 Instanabon of Specnic Sereces and Tocs
BimllnaCricd Rk CA bgm il Biesor S . ‘::‘fd’:-‘l':l':n",' 35 Middieware Assesments
BellasGnd ca Find more info i the S=eGrid CA CRACFS 0 = Printebiy wvsion » ‘-":’: =
ety LR = Parmanant link xaerToety
5 Developers
6 SEEGRID Operaticns Organizafion and Frocedures
EL L P 6.1 SEEGRID Opseaticns
HellasGed CA 2002 . N . 62 CA RA
- 6.3 Suppon Organcation
http://lwww.grid.auth.gr/pki/seegrid-ca o e
TFAOs
7.1 Fou Sitw Adming
7.2 ForUisers
0 Contacs

N - g http://wiki.egee-
CCEE - Wiy Bugm _ L
e Sat MRV see.org/index.php/SEE-GRID_Wiki

User Documentation

Home page

News = Overview

Does the Grid scund complex and obscure? Want]
Organization and | ook at this inbreduction from CEAN: hitps/ o rid} =
Contacts n

: | The following pades quide vou through the oroced
Documentation = The mstruchors cover three dilferent kads of pes

e ) hittps://helpdesk.egee-see.org/index2.php

INFAtiVeS  alsn this dncument gives the azeeptable wsage palicy for the Grid. moeo
This is the web user interface of the VOMS Admin serice for the seegnd VO B provides senices relating to VO membership for VO users
Events | The genaral documentation for user access to the grd can be found at hitg:/ fegea- and VO managers.
sal.web.cern.ch/egee-sal/using.htm. Reading this compimentary documentation, you can get
Training | farekansed with how o scoess the gnd.
1F yeu are a custer administrator {and want 1o be part of the deam VO), please consult the Sauth-East
Hewslelter | Europe cluster RC administrates’s docurnentation here

Please select an item from the senices sted on the lelt side of this page

v

Search

http://www.egee-

see.org/User_documentation.php https://voms.irb.hr:8443/edg-voms-
admin/seegrid/index.html

el aen ogged in a3 VC=GRIC: VOL=ntua in Assiki™
cerlfed by "ICGRID=FelasCid/Cl=Hellasid CA™




GridICE Monitoring for SEE

Enabling Grids for E-sciencE

http://mon.egee-see.orqg

ok

the eves of the Grid

GridICE >> Site::ALL

General

Overview Computing Management

Computing Resources Storage Resources

Site ¥ i GK# Q# Runlob Waitlob @ Jobload i i CPULoad Available Total
AEGIS01-PHY-SCL

E 0 14 25 N - - - E

| 0 10 11 Il | ow6.20B 1TB (| 11x [

i 0 3 2 ! 15 GB 32.9 GB El

i 0 40 62 EEEl | 24508 63.7 GB El

BGO5-SUGrid i 0 5 16 FEZM | 35268 83.5 GB Em
CY-01-KIMON = SEE i 5 0 37 74 FIE | - - - i
GR-01-AUTH = SEE 12 10 341 EEE 0 8 12 BN | 155208 217.6 GB |
GR-03-HEPNTUA = SEE - - - - C I 0 15 30 [ 7 [ - - - E
GR-04-FORTH-ICS = SEE 1 10 2 420 | IEIN 0 4 3 BN - - - E
GR-05-DEMOKRITOS = SEE - - - - E - - - - - ! 50.1GB 67.7 GB rEm |
GR-06-IASA = SEE - - - - + NEZE 0 10 20 | - - - |
HG-01-GRNET = SEE - - - . o | 0 23 64 EN | - - - i
HG-02-IASA = SEE - - - - C 0 59 118 e - - - i
HG-03-AUTH = SEE 1 16 92 463  HEEE 0 5§ 118 IEENl @ 257B 2.7TB =
HG-04-CTI-CEID = SEE 1 15 113 71 C EEN 0 59 118 EEE ¢ 2378 2.5 TB I
HG-05-FORTH = SEE 1 15 92 78 r EEE 0 59 118 BN - - - E
HG-06-EKT = SEE 1 17 225 200 ¢ HECZH 0 113 224 Bl - - - E
m- SEE 1 4 2 0 5 - 0 0 0 - | - - - |

= SEE 1 2 0 gegs ¢ HN 0 5 5 MEE @ 153308 154.9 GB El

= SEE = - - - o] 0 5 g BN - - - i

i SEE 15 9 197 | - - - - - | - - - |
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Avartopia evog VO: SEE VO

Enabling Grids for E-sciencE

RGMA Sarver — Ome )
‘ far all the EGEE
Imfrastructure

[ == pom——
|I CY01-LCG2 |

| | Information Resource ]
Service (BDIN) Broke |

I

| 5

| e

[ | Information Reasnurce
I Service (BDI | Braker

Mnnllonng

E!mc RGRKA,

I

| I
| I
| I
| I
| (%%% |
| Elament Element Interface |
| f f . |
| 3G 18 ::1’ -Ja E SN |
I

INFSO-RI-508833

KaTtdAoyog XpnoTwv:

VO server & Myproxy
KatdAoyog TTopwv:

BDII (LDAP based!)
YTroAoyIOTIKOI TTOpOI:

Resource Broker (RB)
XwpenTIKOI TTOPOI:

LCG File Catalog (LFC)
ToTikéG YTTOOOMEG:

CE & WNs, SE, Ul KATT.

EMTI1,18/12/2006



H Ymrodoun HellasGrid, ®aon | & |l

Enabling Grids for E-sciencE

HellasGrid | (500.000 ©)
BpiokeTtal otov Anuokpito, Ayia MNapaokeun (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 cuoTnua
2x Redundant Fiber Channel Controllers with 1Gbyte Cache each
70x146.8GB= 10,276 TB raw storage capability, over 5 disk shelves
Tape Library pe duvartotnra éwg ~30 TBytes, integrated monitoring
Mapadddnke oto EAET amd tnv IBM katd Tov AskEppio Tou 2004

HellasGrid Il (1.000.000 <)
5 @uoikoi k6uor: EKT (>220), IEZE (48), AMNO (128), ITE (128), ITY (128)
~700 EtrecepyaoTéc x86_64, 2 GB RAM, 1x 80GB SATA HDD, 2x Gbit
~20 TBytes ouvoAIKOC atroBnKeuTIKOC Xwpog o€ TexvoAoyia SAN (5x 4TBs)
~50 TBytes Tape Library, 10 otr0i0 £X€I eykaTtaoTaOci 010 EKT

http://www.hellasagrid.qr/

INFSO-RI-508833 EMI1,18/12/2006



SEE HellasGrid e-Infrastructure

Enabling Grids for E-sciencE

[ 4
HG-01-GRNET
Isabella @
Demokritos

D

- ‘,h

~

@ He!lasgrid Grid Node b R ,

(1 Gbps uplink)

Athens MAN (2,5 Gbps PoS)
— Leased A 2,5 Gbps PoS
- Leased A 1,25 Gbps GbE
— Dark Fibre (not yet lit)




Aopun Tou HellasGrid

Enabling Grids for E-sciencE

Main site: HG-01-GRNET (Isabella, cslab@ICCS/NTUA)
HG-02...HG-06 sites @ (NDC, IASA, AUTH, FORTH, CTI)

6 smaller sites (AUTH, UoM, FORTH, Demokritos, HEP-
NTUA, IASA)

3.
A

FORTH

HG CA and VOMS : GridAUTH, Dept. of Physics, ICS
AUTH T s senonoms s s st .

Helpdesk : ITY (CTI) @ ..o N

user-support@hellasqrid.qr  eeaees

2/ COMPUTER
2 TECHNOLOGY
3 INSTITUTE

‘_ . B

Regional monitoring tools : ITE-L.I1. (FORTH)

Apps support : E.K.E.®.E Anuokpitog +
OA&eg 01 OpaAdEG TWYV sites

application-support@hellasqgrid.qr




Ytrodooun HellasGrid |, Isabella

Enabling Grids for E-sciencE

A

gk
o

P - '_I.‘- ‘ _
)
SIRISIRlR e

] ]
"™

EMI,18/12/2006
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HellasGrid |, Isabella: Network

Enabling Grids for E-sciencE

______________ Izabella Layer 3 gwitch GRNET
1 I CPE@Demokeilos
P [ e ] g
pooeet| [N Lyl
| e
R , .,
| oo [ i gy e
:h':l:'d'l-'l- . [ ; -

w.-:-r_rq:‘ﬂ
F#.\_naﬁzm 53 3PAGT

:
SLAMN 104 I CIT e
ELE [
,I SR e . ) B o o o
J et ) i ISCSI router -1

Ir .i WL AR TIES
I ] aFn
I : 198 251 57 0 "'\._\_
- | / ISCSI router -2
I e e o
] i

r -
- ; i 0a <
i i .-"IIII L SAM Switch -1
e RTE “
| ) o | /
| e | LA 1

! -
= L e SAN Switch -2
| et e
1 1
____________ - _.-" 'n.'l.m ]
& N WNMNGET
|P |I l:HllI-.Jll

.'

I

- 1

| | \\x'“'ﬂ” v _}”
|




HellasGrid |, Isabella: Storage

Enabling Grids for E-sciencE

O mwpwTOg KOMPBOG TNG EAANVIKAG
uttoO0oNNG NMAEYHOaTOG OTTOTEAECE
Eva CAIPETIKO EpYaAEio yia TV
OUAAOYR TEXVOYVWOIOG.

* Autnh 8a aglotroinBsi oTnv
OguTEPN PACN TOU £pYOU, £IG
OPENOG TWV VEWTEPWYV KOUBWV
KOl XpPNOTWV.

*  ESQIPETIKA TTPWTOTUTTN N
opydavwon tou SAN Kal Twv
CUOTNHATWY apXEiwV.

FAS1800 THaviyhinihos )

I
|
I
I

LUN# LUKN #2 LN #3 LUK &4 LUN #5 LM #6 LUN #7 LUKN #3 MPICH, CODESA3D_1 -O, VO'allce,

"""""""""""""""""" VO-atlas, VO-biomed, VO-dteam,
VO-cms, VO-esr, VO-lhcb, VO-see
(octave), VO-seegrid



Ytrodopun HellasGrid Il
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Sl AVOAUTIKOTEPA ...

Enabling Grids for E-sciencE

« HG-02-IASA (lvoTiTouTo ETNITAXUVTIKWYV 2UCTNUATWY Kal EQapuoywyv
(IEZE) - EBvikO KatrodioTpiakd lMNavetmothuio ABnvwv):

v 2uoToixia pe 48 Dual CPUs, 4 TB SAN Storage
v" Scientific Linux, gLite 3.0._, LCG, VO _atlas, VO_cms, VO _Ihcb

* HG-03-AUTH (210 ApioToTéAcio MNMavetmiotripio ©scoalovikng):
v' 2uoToixia pe 64 Dual CPUs, 4 TB SAN Storage
v' Scientific Linux, gLite 3.0._, LCG, MPICH, VO_atlas, VO _|hcb

« HG-04-CTI-CEID (Epeuvntikd Akadnuaiko lvoTitouTto TexvoAoyiag
Ytrohoyiotwy (EA-ITY) oTtnv MNatpa)
v 2uoToixia pe 64 Dual CPUs, 4 TB SAN Storage

v' Scientific Linux, gLite 3.0._, LCG, MPICH, VO _atlas, VO-biomed,
VO _cms, VO _Ihcb,



o

AVOAUTIKOTEPQ ...

Enabling Grids for E-sciencE

HG-05-FORTH (1dpupa TexvoAoyiacg kal Epguvac oto HpdkAglo
Kpntng):
v 2uoToixia pe 64 Dual CPUs (3.4GHz), 4,2 TB SAN

Storage

v' Scientific Linux, gLite 3.0._, LCG, ...

HG-06-EKT (210 EBVIKO KévTpo Tekunpiwong):
v 2uoToixia pe 48 Dual CPUs, 4 TB SAN Storage

v' Scientific Linux, gLite 3.0._, LCG, VO _atlas,
VO_biomed, VO_lhcb

[TAnpo@opicc: http://goc.grid.sinica.edu.tw/gstat/







e XpAoipa web links

Enabling Grids for E-sciencE

- EGEE
http://www.eu-egee.org/

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

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

* Hellas Grid Task Force
http://www.hellasgrid.qr/

« GRNET
http://www.grnet.qgr/

- gLite
http://glite.web.cern.ch/glite/

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

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

- SEEREN2
http://www.seeren.orqg/




Sl Xpnoiua 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/

- gLite UserGuide
https://edms.cern.ch/file/722398//gLite-3-UserGuide.pdf

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

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




