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CHEE T gival To Grid?

Enabling Grids for E-sciencE

*  To World Wide Web trapéxel .
mTPOcacn o€ TTANPOPOPIES :
aTToONKeUNEVEG O€E -[‘m- @ —
EKATOMMUPIO OIAPOPETIKES !’ Server @ —
TOTTO0ECIEC avVA TOV KOOMO. % _ |
rnyng -
MAnpogopiag

XpAoTeg

+  Kat’ avaAoyia 1o Grid gival pia
AVOTTTUCOOMEVH UTTOOOUNR
TTOoU Trapéxel rpoéopBaon o€
UTTOAOYIOTIKN 10XU Kl
ATTOONKEUTIKO XWpPOo .. — ‘Q l
KOTOVEMNMEVA OE OAOV TOV = - 2
KOOO. -




CHEE Ti1 gival To Grid ?

Enabling Grids for E-sciencE

* ZUAAOYN YEWYPOUPIKA 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

« Mpoo@épel TPOCRaon o€ Eva EVIAIO ICXUPO EIKOVIKO
UTTOAOYIOTN

* Y1mroBoAn atro Toug XpnoTeg NeyaAou TTAROoUG
EPYACIWYV XWPEIG VA eVOIAPEPOVTAI TTOU Ba EKTEAECTOUV



G

Enabling Grids for E-sciencE

Mia ovTOTNTO TTOU TTPOKEITAI
VO MOIPOOCTEI

m.X. Movadeg ETreepyaciag
AtroBnkeuTtikég Movadeg
AoyioHIKO
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Grid nAekTpIknG evépyelag vs Grid

Enabling Grids for E-sciencE

Grid NAEKTPIKAG EVEPYEIQC To Grid

~ XWPIG va o€ eVOIOPEPELTIOU KOl JE TTOIOV. |  aTTOONKEUTIKO XWPEO TTOU BpiokovTal o€

- INOIUOTIOIEIG Tnv I’]')\&KTQIKI'] svspyela ‘ExeIc TpooBacn o€ UTTOAOYIOTIKI 1I0XU Kal
R N o By

N, TTPOCITH) OAov Tov KOOUO

TepdoTia uttodop fr' Tr_spl)\adeva ( ol TepIAapBavel

.—s:;et?pB?/__ - To- = ) g | ) ' gTr]paTa Kal

(oTTiTIa, OTABUOUC Trd(p' WYNAGS, oTaBuoUC "IITF'UT'KOS'
METAPOPAG, Ka)\wéla) S

MTTOPEIG VO XPNOINOTIOMOEIS NAEKTPIKEG

OUOKEUEC TTAVTOU, aTTAd BAlovTag QUTEC JAOYI0TIKOUG TTOPQUG
oTnVv mpida. MEQ; onomoénnon: Tr)\m(poppag, )?1
| NoIW TTOIU.)VTGQ 10 Web.
ZNTAG NAEKTPIKO PEUMA KAl ooU DivETAl. ZnTd oylonkoug (e |
Movadikr) déapeuan OTi Pa TIPETTEI VA LfeJelej¢fole; €0 a Kal o ’vovmu.

[Mpog 10 TTApP val “owpeav’!

Tr)\r]po’ugjlg TO Aoyapl ). j._.i__r'
b2 "SGR
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C To Grid HETAPOPIKA ...

Enabling Grids for E-sciencE

O—-—20

Data-storage, Sensors, Experiments ’

MmMAOAP>SMroo-—-=

Visualising

INFSO-RI-508833 Internet, networks ’07




e 2tafuoi rpog 1o Grid

Enabling Grids for E-sciencE

& To Grid atroteAcital a1rd diacuvdedepéva cluster yéow Tou Internet
Kal oTnEifeTal 0TO AEITOUPYIKO oUuoTnua Linux
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Cy E-science

Enabling Grids for E-sciencE

EmioTAMN TTOU £yIve OUVATHA ME TO OIANOIPACHO TTOPWV
(0edOPEVWV, ETTICTNHOVIKWY OPYAVWYV, UTTOAOYICTIKWYV
TTOPWYV, ECEIOIKEUPMEVWYV ATONWYV) HECW TOU Internet

v EQappoy£C TTOU OTTAITOUV UTTOAOYICTIKN 10XU
v Epappoyéc Trou diayelpiCovtal TToANG dedopéva

(€iTe TTAPAYOUV OAV ATTOTEAECHA HEYAAO OYKO
OeOOMEVWYV £EOO0U €iTE ATTAITOUV TTPOCBACN O€
OUAAOYEG DEQOUEVWIV)

v KartapyouUvTal Ta 6pia HETAEU OpYQVIOHWY KAl
OIAXEIPIOTIKWY TOMEWV

INFSO-RI-508833 BOAOZ,14/05/2007



Sl Mari Twpa ?

Enabling Grids for E-sciencE

* AUgnon TnG TaxuTNTAG TWV OIKTUWV UTTOAOYIOTWYV KOl EUKOAN
mTpoéofaon o€ autd

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

+ 0O vopuog Tou Moore gival TravTou ...

v Paydaia avaTtrtuén Twv UTTOAOYIOTIKWY HOVADdWYV, TWV 0pYyAvwY, TWV
aloconTipwv

= [1pbkANoN va cuvduaoTouV YIa TO KAAUTEPO ATTOTEAEO Q!

+ Ol gpyaoieg TTOU EKTEAOUVTAI OE UTTOAOYIOTIKA CUCTHHOATA
ATTAITOUV HEYAAO APIOUO UTTOAOYICHWYV KOl TNV ETTIKOIVWVId
METASU TWV ATOMWYV TTOU TIG EKTEAOUV



- EKOeTIKA auénon

Enabling Grids for E-sciencE

_ _ Optical Fibre
DOL‘(E:\':)?\?hg;'me (bits per second) Gilder’s Law
T [—1 (32X in 4 yrs)
9 12 18

Data Storage

(bits per sq. inch) Storage Law

/ (16X In 4yrs)

Chip capacity

(# transistors)

Performance per Dollar Spent

0 1 2 3 4 5
Number of Years

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



To EupwTtraiko AikTuo

AIGﬁ)KEId 4 xpé‘ﬂpﬂ. .
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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-
GEXNTZ2 gigabit research network GEANT”

http://www.geant2.net/

* + To mpoypappa gekivnoe emionua oTig 1 2emrePpiou 2004 kai Ba
o mmetion Sodietyr OuUVEXioe€l va gival o€ 1I0XU yIa Ta ETTOUEVA 4 Xpovia

and Media

+ To mpdypappa cuyxpnuatodoTeital amod TNV Eupwraikn ‘Evwon

r s N kal atro 30 EupwTraika ExmaideuTika kai EpguvnTikda AikTua

; (NRENSs) og 34 xwpeg Kal n dlaxeipion Tou ekTeAEiTAl ATTO TO
DANTE DANTE (Delivery of Advanced Network Technology to Europe).

 TNapexer UPNANRG TTOIOTNTAG KAl TAXUTNTOG UTTNPETIEG OTNV
EupwTtraikr) Akadnpaikn kal EpeuvnTikA KOIVOTNTA Kal gival 0
popEag dlaouvdeong OAwv Twv EBvikwyv EpguvnTiKwy AIKTUWY TwWV
Xwpwv TNG EupwTraikng ‘Evwaong, Tng KevrpoavaTtoAikic Eupwng,
Tou lopanA kai Tng Kutrpou



Gy GEANT 2

Enabling Grids for E-sciencE

It provides: GMEE;E&:,',? G EAHTE D Ednlr E
Basic IPs services The world-leading research and
Quality of service education network for Europe.
|eVG|S ¥ Connect vr Communicate v Collaborate

Two main services: == - . 4'_,! 2 Gl
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E its &th Fﬁﬂiramemﬁmgmm me. G Eﬁ N TZ-D'-;___-.J;Z';--
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CHEE SEEREN 1/2

Enabling Grids for E-sciencE

South-Eastern European Research
and Education Network

* Alaouvdeel Ta EKTTaIDEUTIKA Kal EfsuvnTch’x
Aiktua (NRENSs) atro Tig éuc)_jpag AL, BA,
BG, MK, CS, HU, RO and GR

eTACU TOU
kKal ue To GEANT. Heras >

+  T€BNKe o€ A&IToupyia Kal XpNOIYOTTOIEITAl
o€ oT1aBepn Baon atrd Tov lavoudplo 2004

— SEERENZ2 &ekivnoe tov OkTwRpIo Tou
2005

«  AmoteAei onuepa 1o NoTIQAVATOAIKO
EupwTraiko Tunua tou GEANT.

+  Karavéuel o Network Management &
Operations o€ IKOVEG AKADNUATKEG OUADEG
NG I'Is{ploxr] (the Virtual Network
Operations Center — VNOC concept
developed by GRNET).

wWww.seeren.org
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C LHC (Large Hadron Collider)

Enabling Grids for E-sciencE

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

Eav 1o Higgs ptmrolovio utrapxel, 1ote oiyoupa 1o LHC 0a 1o Bpel!
Aiggaywyn 4 TTEIPANATWY ME AVIXVEUTEG

ALICE
ATLAS
CMS
LHCB

INFSO-RI-508833 | BOAOZ,14/05/2007



AviyveuTtég Tou LHC

-:-,1
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C H AsiToupyia Tou LHC

v Kataypaen
YEYOVOTWV

v ATToBnikeuon
YEYOVOTWV

v EmreCepyaoia
YEYOVOTWV

EmiAsknikornra: 1in 1073

2av va avadnrouue éva Aropo
o€ XIAIadeC aroua avd Tov
koouo!

H’ pia BeAdva os 20
gkaroupupia axupal

INFSO-RI-508833 BOAOZ,14/05/2007



NMNoapaywyn dedopévwy atrdé Toug Avixveutég Tou LHC

Enabling Grids for E-sciencE

Balloon
(30 Km)

CD stack with
1 year LHC data!

Particle
Identififation — “i‘

Time
Projection Detectoy

Chamber b BRI S

L3
Magnet

|
Inner Spedrometer
Trnl:ltln'g
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o

T1 OEAOUV OI ETTICTAMOVEG?

Enabling Grids for E-sciencE

ATTEPIOPIOTN UTTOAOYIOTIKN IOXU
ATTEPIOPIOTO ATTOBNKEUTIKO XWPO

AZIO0TTIOTN TTPOOBaCcN O& KOIVOUS TTOpOUG, OEOOMEVQ,
EQPAPMOYEG KOI ATTOTEAECHATA TTOU TTPOEPXOVTAI ATTO
TNV ETECEPYATIA TWV OEDONEVWV

AuvaToTnTa VA oUuveERQYALOoVTa! HE CUVADEAQOUG ATTAQ,
OTTOTEAECMATIKA



- GEANT, NRENs ka1 GRIDs

Enabling Grids for E-sciencE

eScience

commun it{\\‘

Research

groups T ———» Crid.

enabkled




Eidn utroAoyioTikKwyv tTpoAnuatwyv (1)

Enabling Grids for E-sciencE

“Computer — centric” mpofBAnuara

v~ AvAykn UTTOAOYIOTIKIAC 1I0XUOC
= 10 Grid ouvduadel peyaAng KAipakag UTTOAOYIOTIKOUG TTOPOUG

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

v TepdoTia TTo0d OeOOUEVWV

= To Grid atroTteAei pia ouAAoyn atTd YewYPAPIKA KATAVEUNUEVA
repositories, Baoeic dedopEvwy Kal WwnPlakeES BIBAIOBAKEC

» OUYKEVTPWVEI dedouEva

» a1ToBnkKevEel dedouEva
» avaAuegl 0edopEVa



Eidn utroAoyioTIKwyY TTpoBAnUaTWY (2)

Enabling Grids for E-sciencE

« “Community-centric” problems ( collaborative spapuoyéc)

v AMNnAeTTidpaon avBpwTrou TTpog dvBpwTTo
v’ Zuvepyaoia JETAgU aTOPWV ) KOIVWVIKWY OPAdWY

v' “Virtual shared space”
= KOIVI] Xprion apxeiwv 0eQ0OUEVWV, ECOUOITEWY

v Amraitioeic MNMpayuaTtikou Xpovou



G CGG

XwpI1opog Tou TTPOoLBARMATOS OE TTOAAG DIAPOPETIKA
tasks aveSapTnTa HETAEU TOUG

High-throughput eqpappuoyéc

Enabling Grids for E-scienc

Mpoypappatiopog Twy tasks yia ektéAeon oto Grid o€
OVEVEPYOUG UTTOAOYICTIKOUG TTOPOUG

Be part of the adventure

FU | d | Nn g@ h OME distributed computing
w. K ;

INFSO-RI-508833 BOAOZ,14/05/2007



High-performance e@apuoyEg

Enabling Grids for E-sciencE

Supercomputing
“Computer — centric” rpofSAfuaTa

ETTIOTNMOVIKEG EQAPHOYEG

O ACTPOPUOIKN O OIKovOouIKG povTéAD
O AgpodiaaTnuiKn Bropgnxavia O MetewpoAoyika povTéEAa
O AutokivnTolounxavia o Karaveunuéveg ECopoiwoeig

INFSO-RI-508833 BOAOZ,14/05/2007



CIEIC]C) Karnyopieg Grid ZuoTnudtwy (1)

Enabling Grids for E-sciencE

YmroAoyiotika Grids (Computational Grids)
% MpayparoTtroinon emegepyaciag S5e50UEVWV HE HEYAAEG UTTOAOYIOTIKEG
ATTAITAOEIG

v TaxuTepa

v ATTOTEAECHATIKOTEPA

v/ ME MIKPO KOOTOG

v XPNOIMOTTOIWVTAG UTTAPXOUTEG UTTOSOMEG

Grids Agdouévwy (Data Grids)

% O1 XpoTEG Kal o1 eQappoyEg Siaxeipifovral TTANpo@opisg atrd Bdoelg
0edouévwy TTOU BPIiCKOVTAI OE KATOVEUNMEVES TTAOTPOPHEG:

v’ €0KoAa
v ATTOTEAECHATIKA
L Auénuévn adlomioTia Katd Tnv TPpooRacn ota dedopéva

Grids Ymnpeoiwv (Service Grids)
% Mpeayuarotroinon emweéepyaaiog NMpaypartikou Xpoévou



Sl Baoikéc apxéc Tou Grid (1)

Enabling Grids for E-sciencE

 AlQuoIPACUOC TWV UTTOAOYICTIKWY TTOPWV
% XPROTNG TTou atrokTdel mpooBaon oro Grid

& XPNOIUOTIOIEI ATTONAKPUOUEVOUG TTOPOUG, TTOU Ba TOU ETTITPEYOUV
Va EKTEAECEI EPYOTIEG TTOU OEV EXEI TN OUVOTOTNTA VA EKTEAEDEI O€ Eva
MEMOVWHEVO UTTOAOYIOTA ] O€ Pia OUOTOIXiO UTTOAOYIOTWV

& OTTOKTAElI TTPOCAON O€ ATTOHAKPUOHUEVO AOYIOUIKO,
UTTOAOYIOTIKOUG TTOPOUG, OEOOUEVA, OTTOPOKPUCHUEVOUS aIoONTAPEG,
TNAEOKOTTIA, ETTIOTNUOVIKA OPYAVA TTOU AVAKOUV O€ GAAO €PEUVNTIKA
KEVTPQ

% MpoBARuara:
v O1 TTPOCPEPOUEVOI TTOPOI AVAKOUV T€ dIAPOPETIKOUS avOpuwTTOUC Kal
N XPrjon TOUG UTTOKEITAI O€ OIAPOPETIKES TTONITIKEC KAl TTEPIOPIOUOUG
v Etepoyeveic Topol (d1apopeTIKA AOYIOUIKE, DIOPOPETIKOI KAVOVES
TTPOCRACNG KAl ACPAAEIQC)



Sl Baoikéc apxéc Tou Grid (2)

Enabling Grids for E-sciencE

* Ao@aAng TTpocaon

Y MoAmmikn MpdoBaonc (Access policy)

2a@ng KaBopiopog TNG TPOoRacng TWV TTPOUNBEUTWY TWV TTOPWV KAl
TWV XPNOTWYV KAl UTTO TTOIEC TTPOUTTOBECEIG

%, Tauromoinon (Authentication)

MnxaviouOg TTou €EAKPIBWVEI TTOIA EiVAl N TOUTOTNTA TWV XPNOTWV KAl
TWV TTOpWV

%, Efoucaiodornon (Authorization)

Mnxaviopuog Tou KaBopilel TI Epyaoieg TTou emITpETTovTal PE Bdon
TOUG KAVOVEG TToU 1I0XU0UV

*  [poBARuaTa:

o Ao@aAeiag oToug uttoAoyIoTEC Twv Grid uttodopwv
O 2TOV TPOTIO METAPOPAC TWV OEQOUEVWV NEOW TOU DIadIKTUOU



Sl Baoikéc apyxéc Tou Grid (3)

Enabling Grids for E-sciencE

o ATTOTEAEOHATIKA XPNON TWV TTOPWYV

« AUgnon Tou apiBuou Twv XpnoTwWy
& AVETTAPKEIA TWV UTTOAOYICTIKWYV TTOPWV
& Anuioupyia oupwv avaPOVAG TTPIV TNV EKTEAECN MIOG EpYACiag

% AvATrTuén aAyopifuwy yia Tnv BEATIOTN avdBeon TWV EPYATIWYV
OTOUG TTOPOUG TTOU dlaTifevTai

L, BEATIOTN ava@son:
v ApIBuOC epyaciwv o€ Pia oupd avapuovig

v Y1r0A0oYI{OuEVOC XPOVOC VIO TNV EKTEAECN TWV EPYACIWY
TTOU TTpOoNnyouvTal

v Y1TT0AOVIOTIKA 10XUC TWV TTOPWV



CHEE Baoikéc apxéc Tou Grid (4)

Enabling Grids for E-sciencE

o ECAAciyn TNGC YEWYPAPIKNG ATTOOTAONG

% AtmraiToUvTtal SikTua UPNAWY TAOXUTATWY yia TNV diaocuvdeon Twv
TOPWV
( oOTTTIKEG ivEG, AVATTTUEN TWV OIADIKTUOKWY TEXVOAOYIWYV )

XpOvog HETAPOPAG TWV OEOONEVWYV HEYAAOG
& Mn atroTeAECHATIKNA N £TTESEPYATia OEOOUEVWV OE ICXUPOTEPOUG

OAAG TTOAU HOKPIVOUG UTTOAOYICTIKOUG TTOPOUG

Mikpl KOBUOTEPNON OTNV ETTIKOIVWVIA TWV HOVADWYV £TO1 WOTE I
OUVEPYAOIA VA YIVETOI OE TTPAYMATIKO XPOVO



Sl Baoikéc apyxéc Tou Grid (5)

Enabling Grids for E-sciencE

* Anuioupyia koivwyv TTpoTtuTtwy (Open Standards)

v" Mnxavikoi Trou avatmrTiooouyV Ti¢ TexvoAoyieg Grid
v ETOIPEIEC TTOU AVATITUOOOUV TEXVOAOYieC d1adIKTUOU

= Mia gpyacia TTou ekTeAgiTOl o€ pia utTToOOoMN Grid Ba ekTeAgiTOI
ME TOV i010 TPOTTO KaI O€ Hia GAAN av UTTAPYXOUV KOIVA TTPOTUTTA

Global Grid Forum

O KabBigpwan koivwyv tTpoTtuTtwy ( T.X. OGSA )
O 2XEDIQONOG MEANOVTIKWY EQapPoywV Kal uttnpeaiwy Tou Grid

%, Globus Toolkit

O Avartrtuooetal a1ro 10 Globus Alliance
O NoYIOMIKA gpyaAcia yia T dnNUIoUPYia UTTOAOYICTIKWY TTAEYUATWY



CE AuvaTtoTtnTeg Tou Grid (1)

Enabling Grids for E-sciencE

o KaAurepn eKueTaAAAsuon Topwyv

% MpoUTroBéocig :
v IxeSI100NOG eQapUOYN G ME BAon TOug pnxaviopoug Tou Grid
v TOo ATTOMAKPUOHEVO UNXavnua va d1a0éTel KATAAANAO UAIKO
KOl AOYIOHIKO YIO TNV EKTEAEON TNG EQAPHUOYNG

* lMapaAAnAn umroAoyiorikn emreéepyaocia (Parallel CPU
Capacity)

% E@apMOYEC UPNAWY ATTAITACEWY O€ UTTOAOYIOTIKN 1I0XU

= XWwPIOCHOS aAyopiOuwy o€ TUAHATA TTOU HTTOPOUV VA EKTEAECTOUV
TTapaAAnAa



G AuvardéTtnTeg Tou Grid (2)

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 ATOMO | OPYAVIOHOI TTOU poipAalovTal
UTTOAOYIOTIKOUG TTOPOUG ME £vaV EUEAIKTO, AOPOAR Kal
OPYOVWMEVO TPOTTO

AAAa Koivd “ayafa” METAEU TWV EIKOVIKWY OPYAVICHWV

v TTOPOUC v adeleg
v \OyIOMIKO v uTTnpeaicg (services)
v’ €10IKO €EOTTAICUO v’ eUpo¢ {wvng auvdeong aTo internet

INFSO-RI-508833 BOAOZ,14/05/2007



C Eikovikoi Opyaviouoi (VOs)

Enabling Grids for E-sciencE

Evraypévol 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

. 2™ . -,
INFSO-RI-508833 BOAOZ,14/05/2007



C Eikovikoi Opyaviouoi (VOs)

Enabling Grids for E-sciencE

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

MepI1ooOTEPA OTOIXEIA VIO TOUG EIKOVIKOUG OPYAVIOHMOUG
o€ ETTOMEVN OIAAEEN

INFSO-RI-508833 BOAOZ,14/05/2007



s 5O

- ollaboration
O

etwork infrastructure
linking resource centres

INFSO-RI-508833 BOAOZ,14/05/2007



Sl XpnoTeg Tou Grid

Enabling Grids for E-sciencE

%, Xprorec epapuoywy (End Users):
XpNOIYOTToinon TWV EQAPHOYWV

AZl10TTO0IiNOoN TNG UTTOAOYIOTIKAG 1I0XUG KOl TOU ATTOONKEUTIKOU
XWPEOU TTOU TOUG TTAPEXETAI

L Zyedlaoréc epapuoywyv (Application Developers):

2xediaon Kal AavATTTUEN EQ@APHOYWYV TTOU UTTOPOUV VA EKTEAECTOUV
o¢ Grid uttodouEg

v IXESINOTEG EQAPMOYWYV TWV EIKOVIKWY OPYAVICHWYV
= AVATTTUSN EQAPMOYWYV YIA TIG TTIPOCOMOIWCEIS TTEIPAMNATWYV



G XpnoTeg Tou Grid

Enabling Grids for E-sciencE

% Alayeipioréc ouornudarwy Grid (Grid Administrators):

Alaxeipion Twv empépoug Grid utTTOdOHWYV Kal EEac@AAIoN TNG
OWOTNG AEITOUPYIOG TOUG

(d1axeipioTEG OIKTUOU, O1axelpIoTEG cluster, diaxelpioTEG cluster
EUPUTEPNG YEWYPOAPIKAG TTEPIOXNG, OIOXEIPIOTEG TWV
TTPOYPAMMATWY TTOU XPNOIMOTTOIOUVTAI ATTO TOUG EIKOVIKOUG
OopYaVvIOHOUG)

L Zyedlaoréc ouornuarwy Grid (Grid Developers):

AvaTtrtTuén, oxXedIaouOG KAl EQAPHOYH TWV VEWV UTTNPECIWV

L, Zyedlaotéc epyaAsiwyv (Tool Developers):
Avatrtuén epyaAeiwv, compilers, BiIBA10ONKwvV

= [Mapoxn a1rodoTIKWYV EQAPHOYWY TWYV TTPOYPAUHATIOTIKWY
HOVTEAWV TTOU Ba XpNnoipoTroinfouv aTro Toug

TTPOYPOMHATIOTEG EQAPHOYWV



G Agiotroinon Tou Grid (1)

Enabling Grids for E-sciencE

Xpnon Twv I0XUPOTEPWY UTTOAOYIOTIKWY TTOPWV
O€ KATAOTACEIC EKTATNG AVAYKNG

‘EpuEon avTidpaon o€ KATaoTPOPES (TTANUUUPEG,
TTUPKAYIEG)

AvtaAayn apxeiwv 0edopEvwy PETALU

IOPUMATWY KAl OPYAVIOUWYV TTIO ATTAG KAl TTIO
QTTOTEAEOUATIKA

AVATITUCN OIKOVOUIKWY JOVTEAWV

O1 nAekTpoVIKEG BIBAIOBAKES UTTOPOUV VO
eTw@eAnBouv atré Grid-based epyaAcia yia
TTpdoaon o€ Kataveunuéva dedopEva

H nAekTpovikr pdbnon ptropei va emteuxOei pe
TN ONMIoUPYia EIKOVIKWYV TAGEWV UE HABNTEG,
TTOPOUG KOl EKTTAIDEUTEG TTOU BpiokovTal O€
OIAPOPETIKA PJEPN

INFSO-RI-508833 BOAOZ,14/05/2007



Sl Agiotroinon Tou Grid (2)

Enabling Grids for E-sciencE

« H EmoTtnuovikn koivotnta Kail n TexvoAoyia

L EEOMOIWON TWV EQAPHOYWYV CE TTPAYHOATIKO XPOVO
", EKTEAEON S1A@OPWYV UTTOAOYIOHWYV

% Z0VOEON ATTOHOKPUOHEVWY HNXAVNUATWY OE QAPHES
UTTOAOYIOTWYV £TC1 WOTE VO UTTOPOUV Va TrapakoAouBouv kai va
dlaxeipiovTal ATTOMAKPUOHEVA Opyava Kal aioOnNTAPES

%, AtraiTouvTal:
v MMoAAég povadeg eregepyaaiag
v' APKETOG ATTOONKEUTIKOG XWPOGS
v MpéoBaon o€ Koivég Baoeig dedopévwv.

L Quoiki YynAwyv Evepyeiwyv, AoTpovopia, MetewpoAoyia, BioiaTpikég
EmioTApEg



- Aiotroinon Tou Grid (3)

Enabling Grids for E-sciencE

* To trepIBaAAov
E¢opoiwon diapopwyv
TTEPIBAAAOVTOAOYIKWY TTPOBANUATWY,
OTTWG
v Tputra Tou 6ovTog
v Daivouevo Tou BepPoKNTTioU
v MOAuvon Tou vepouU Kal ToU agpal
*  MovTteAoTroinon Kal TTPORAEYN CEICPWYV
*  [1poBAewn KaipoU, TUPWVWV

* [OIWTIKOC TOPEQG
[MapExouv AOYIOUIKO EQAPUOYWYV Kal
UTTNPETIEG €I0IKOU £VOIAPEPOVTOG

XpNoTeG TwV TEXVOAoyIwv Grid yia TIg
dpacTNPIOTNTEG TOUG

v H yewypa@ikn d1acTTopd TwV TUNUATWY
TWV ETAIPEIWV

& avaTtrrugn Totmkwyv Grids (intra — grids)
KaTd avaAoyia pe Ta intranets




o

AvaTtrtuélaka épya Grid ava tov Kéouo

Enabling Grids for E-sciencE

Access Grid AstroGrid
DISCOM AVO (Astrophysical Virtual
DOE Science Grid Observatory)
Condor
T = w-
- ESG(Earth Systamy r-'* 2("“‘ >
alory | DAME (Distributed Airc g‘,»
* Globus - Maintenance Environment) ,

 GrADSoft (Gr|
Development S
Grid Canada .
GRIDS (Grid Researct
In?egration Development &
Support Center)
GriPhyN (Grid Physics .
Networ k)
" iVDGL (International Virtual
Data Grid Laboratory)
Music Grid
NASA Information Power Grid
NCSA Alliance Access Grid

W, MIEN (Distributed
Middleware for |
DataTAG
Discovery Net
~ ‘DutchGrid
DG (European De
O (European Grid of ¢
ations)
SE (Grid Enabled O
Design Search for Engi

ustrial Ne -

GRIA (Grid Resour cesfor
Industrial Applications)
Grld Ireland

rIdL (Grid Application

" Trollkkit and Tecthed)

‘
-
d

1) .
o ordic Testbed for Wide
ea Comy d Data Handling)

putin
PIONIER'G 'd“ ;
7

Reality Grid
ScotGrid

ApGrid

ApBioNet
- Grid Forum Korea

LT

Gridbus Project

k

PRAGMA (Rim Applicationsand Grid Middleware Assembly)
Grid Datafarm for Petascale Data I ntensive Computing




H cUAANWN TNG 10€0¢ Tou EGEE

Enabling Grids for E-sciencE

H EupwTraikn ‘Evwon kail Ta péAn
TNG €XOUV ETTEVOUCEI CNUAVTIKA
oT1ig Grid TexvoAoyigg

‘Exouv nén maparnpnOei
ONUAVTIKA OTTOTEAECHATA

Emrépevn pépa:
2UVEPYOOia Pe UTTAPXOVTA Kal
MEANOVTIKG €OVIKG TTpOYypApUaTa

2UVEQYOOIa PE ETAIPEIEG TTOU
avaTrTuooouv Grid cuoTApaTa Kal
NRNSs

RAri7/cTr TN
I_JUUIHCIUI ViV U

KAl EPTTEIPIA
Anuioupyia piag AieBvoucg Grid
UTTOOOWNG, ETOINNG YIa Xprion ava
TTAca OTIYUNA

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

1 I'I'I'I’Yn\ln\l xt'\\IIITI 1HwvmN
IIUPAUV I\UYIU HII\U

INFSO-RI-508833
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R A6 To EGEE oto EGEE I

Enabling Grids for E-sciencE

- 2KoT1rog Tou EGEE:

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

- EmTevypata Tou EGEE:

— EkITANpwoe 6Aoug Toug TEAIKOUG
OKOTTOUG TOU

—  ETTekTadnKe EKTOC TWV CUVOPWV
NS EupwTtraiknc ‘Evwong

o

* "Evapin Tou EGEE-II:

- Eupeiag kAipakag, production-quality utrodoun

— YT1rooTnpidel TNV EKTEAEON EVOC HEYAAOUG EUPOUC EQAPHOYWV

— zZeKivnoe hE AON ATTOKTNMEVN YVWOoN OXETIKA JE TexvoAoyieg MNMAEyuaTog
(Grid technology)



e EGEE I
Enabling Grids for E-Science

Enabling Grids for E-sciencE

AvatrTudlako £€pyo TnG
EupwTtraikng Evwong pe okotro

TNV dnuioupyia Aéyparog (Grid) R S

oTnv Eupw1rn =

=ekivnoe oTig 1 AtrpiAiou 2006 w
H utrodour auTtr) a gival diaBéoiun S

OTNV ETMOTNHOVIKN KOIVOTNTA 24

WPEC TNV NUEPA Kal 7 NUEPES TNV
eBdoudoda

2 UJMETOXN aTTO:
90+ 1dpupaTa

CERM
Central Europe (Austria, Czech Republic,
Hurgary, Poland, Slovakia, Slovenia)

’ Franca
46 prag W Germany and Switzerland
W reland and UK
’ m taly
Ma PEXEL. e B Northern Europe (Belgium, Denmark, Estonia,
H Finland, The Methertands, M , Swed
202 SlteS - Rl::ss?a ] erlands, Morway, Sweaden)
zso . OO O C P U S South-East Eqrope {Bulgaria, Cyprus, Gresce,
Israel, Romania)
~ 1 2 . 5OOTB Souih-West Europe (Porfugal, Spain)

INFSO-RI-508833 BOAOZ,14/05/2007



eJelele) nMou sival n urodopun LCG/EGEE

Enabling Grids for E-sciencE

Status for Resource Broker CERN-CIC_lxn1188; Thu .:ILJF‘I 910:45:01 BST 2005
¥ : 21

® Mo information
Scheduled Maintenance

® Timesout

@ Globus OK

© RBOK

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



Cy 2T6X0G Tou EGEE-II

Enabling Grids for E-sciencE

AUTO TO £pYO APXIKA EMIKEVIPWVETAI OE TPEIC BATIKOUSC TOUEIC:

O TpWT0G ToPEag gival N AVATITUEN UTTODOUNG TTAEYUATOG TTOU TTAPEXEI OAEG  TIG
ATTOPAITNTEG UTINPETIEG VIO TNV EVOWHATWON VEWY TTOPWV Kal N UTTOOTAPIEN TWV XPNOTWV
NG EupwTraikng Akadnuaikng KoivoTnTag

O deuTepPOC TOPEAG ival N ouveXNS BeATiwon Kal diathpnon Tou evOIANECOU AOYICUIKOU £TOI
WOTE VA TTAPEXOVTAI AEIOTTIOTEC UTTNPETCIEC OTOUC XPHOTEC KOl CUPMETOXH 0T dnuioupyia
Koivwyv lMNpotuttwv (Open Standards-GGF)

O 1piTOC TOMEQC €ival N TIPOCEAKUON KAIVOUPYIWVY XPNOTWY TOC0 atrd Tn Blounxavia 6co Kal
aTro TOV ETTIOTNHUOVIKO XWPEO Kal €Eac@AAlion OTI ol XpHoTeEC auToi AauBavouv Trn KaAuTepn
duvaTr EKTTAIOEUON KAl UTTOOTHPIEN TTOU XpEeIdlovTal

YTrooTAPIEN YIA TNV EKTEAECN EQAPHOYWYV ATTO TIG ETTICTNMOVIKESG KOIVOTNTEG:

v ®uoik YynAwv Evepyeiwv v BIOTTANPO®OPIKN
v ['ewAoyia v ACTPOQYUOIKN

v YTroAoyioTik Xnueia v [eWQUOIKA

v OIkovopuikd, [NoAupéoa Vo

2TOoXEUElI OTNV avATITUEN Miag EupwTtraikng Ymodoung NMAéyparog (European Grid
Infrastructure) (avrioToiXa ye To GEANT2)

e — | |  BOAOZ,14/05/2007



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

2TOXOI:
EcaocpdaAlion katdAANANG Kal atToTEAEOUATIKAC dlaXEipiong

Aiddoon Twv opeAwyV atrod Tn xpron tng utrodoung tou EGEE Il o€
mMOavoug XProTEC

Evowpatwon vEwv XpnoTwy Kal KaBodrynon autwyv

[Tpoaywyn TNG ocuveEPYaTiag JETALU ATOPWY OTNV
EupwTrn Kai EKTOC AUTAG

= ETméKTOON TNS XPNONG TNG UTTOOOUNG

INFSO-RI-508833 BOAOZ,14/05/2007



G

Service Activities

Enabling Grids for E-sciencE

SA1 — European Grid Operations, Support and

Management g
SAZ - Networking Suppo?'to° A

OO (©)

SA3 - Integration, Testing and Certification

Evowpatwon utrnpeciwy atro dId@opa TTPOYPAUUATA KAl TTAYEC
yia TN BEATiVOTN TOU UTTAPXOVTOG €VOIAUECOU AOYIOUIKOU TTOU
ekTeAeiTal otnv uttodopn Tou EGEE

2TOXOG:
Mia uttodour TTou AEITOUPYEI KOl TTAPAKOAOUBEITAl yIa TNV
EKTEAEON EQAPPOYWYV ATTO TOV AKAONMAIKO, EPEUVNTIKO KAl
Blounxavikd TouEa

INFSO-RI-508833 BOAOZ,14/05/2007



C Joint Research Activities

Enabling Grids for E-sciencE

JRA1 — Re-engineering of Grid middleware

MeTapaon atrd TNV avaTtrtugn o€ pia diapkr kataotaon BeATiwong

AvTiKaTOTITPICEl TNV “WpIunN” KATAOTOON TTOU BPIOCKETAI TO EVOIAUECO
AOYIOUIKO

JRA2 - Quality assurance

AvaTTTUoOoEl o€ OWOTEG Bacelc TN “quality process” kal Ta epyalgia Tou
EGEE

[poTteivel Ta “partner metrics” TG KABE dPACTNPIOTNTAG

[MepIAapBavel Tn dlaxeipion Twv TTPOCTIABEIWV ACPAAEIOC HECW TOU
Security Coordination Group

INFSO-RI-508833 BOAOZ,14/05/2007



G

Enabling Grids for E-sciencE

“Virtuous Cycle”

‘OAa AsiToupyouv pe Baon 1o ak6Aoubo oxnua:

Qutreach

New Scientific Networking
Dissemination
Established iT’“'“'"g Networking
User Community Activities

INFSO-RI-508833

Requirements

Middleware
ﬁ

Activities

Implemeantation

Deployment
_

Service
Activities

BOAOZ,14/05/2007



CEEE lepapXIKA SO EVEPYEIWV

Enabling Grids for E-sciencE

Operations Management Centre
7 (OMC)
el — At CERN - kupiwg
% o ? Core Infrastructure Centres (CIC)
o~ Aloxeipion KaBnuepIvy
grid operations — oversight,
troubleshooting
= “Operator on Duty”
— EkTtéAeon infrastructure
services
—  MapoxnA utrooTtrpiEng 2"
level support ota ROCs

— UKI/I, Fr, It, CERN, Russia,
Taipei

Regional Operations Centres
(ROC)

— YTooTAPIgN YIO XPROTES Kal
GAAEG QTTOPAITATEG EVEPYEIEG

—  NMapoxn yvwoewv yia
TOTTIKA (NTrUATA KAl
TPOTTOUG XEIPIOHOU
KATAOTACEWV

— 'Eva ava mrepioxny kai TToAAG
KATAvEUNUEVA YIA TOV
€AEYXO TNG UTTOOOMNG

User Support Centre (GGUS)

— 210 FZK: artroteAei 10
onueio TpdéoRacNG yia
eTMKOIVWVia (service desk),
portal

® Regional Operations Centre
O core Infrastructure Centre

O GGUS

|:| Operations Management Centy



Cy LHC Computing Grid

Enabling Grids for E-sciencE

2KOTTOG

To LCG project otoxeuel oTnV £yKATACTAON KAl TNV
eCao@alion Tn¢ Acitoupyiag evog Grid yia
OUYKEVTPWON KAl TNV avaAucon Twv 0EOOUEVWY TTOU
Ba TTpokUWouV atrd Toug avixveuTeg Tou LHC.

H ere€epyacia Kal n avaAuon Twv OeOOHEVWYV
aUTWYV 0a aTTaITACElI TEPACTIO UTTOAOYIOTIKH 1I0XU
KOl TEPACTIO ATTOONKEUTIKO XWPO

MNMpocTolpacia KOIVAG UTTOOOMNG:
v BiBAI0ONKWV
v TWV gpyaAgiwv
v Twv frameworks

TTOU ATTaITOUVTAI VIO VO UTTOOTNPIOUV T
TTPOYPAMMATA EQAPUOYWYV PUOIKAS

INFSO-RI-508833 BOAOZ,14/05/2007



e NMpoo1rdbeieg yia evOIAUECO AOYIOMIKO

Enabling Grids for E-sciencE

2003 2004 2005 2006 2007
Year 1 Year 2 Year 3 Year 4

|
I\ ':il ! L]
i& LCG-1 > LCG-2 EGEE-1 EGEE-2

Globus 2 based OGSA based

EDG \

VDT ——s LCG —— EGEE

w

INFSO-RI-508833 BOAOZ,14/05/2007
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Middfeware Deployment



Q@ Aoyiouiko Tou INMAEypaTog:

Y 4
Enabling Grids for E-sciencE G Uvo

AgiToupyiké ouoThHA:

Linux (+GNU utilities), ouvnBwg karmoio RHEL3-like,
1. Scientific Linux 3.0.7, Fedora Core 3 KATT.

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

BiBA100Rkeg & E@apupoyég:

Or1 €£xouv TTpovvoroEl 01 DIAXEIPIOTEC TWV UTTOOONWY VO EYKATAOTIOOUV
(eival emTiong duvaTdv va BAAEl Kal Evag Xpriotng Ta dIKA Tou TTpoypAaupaTa
KATA TNV EKTEAEON)

INFSO-RI-508833 BOAOZ,14/05/2007



T1 AoyIOUIKO «TpEXOUV» Ta VOS

Enabling Grids for E-sciencE

lMapadciypuara sykareoTnUEVwWY AOyYIOUIKWV

Kdafe VO putropei va eykaBioTd i va atraitei £101K6 AOYIOUIKO,
TO OTrOi0 KOAUTITEI TIG ECEIOIKEUNEVEG 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

- LHCb: dirac, boole, DC, decfiles, gauss, paramfiles

- BIOMED: gate, cdss, gps@, gromacs, simri3d, gptm3d

-  ESR: (earth science specific... eg, idl package)

- O1 xpnoTeg Epxovral o€ diarrpaypdareuon pe Ta VO Toug
YIO TNV EYKATAOTAON AOYIOMIKOU TTOU TOUG EVOIQWPEPEL, OTIC
AVTIOTOIXEG OCUCTOIXIEC UTTOAOYICTWYV TTOU £XOUV TTpOoRaot).



Enabling Grids for E-sciencE

Infrastructure

— Introduction Fast Linka
Smrvican ce/ces
Guides On July 2004, the GridAUTH Dperations Cenber of the Aristotie University of Thes=aloni, AOOT CA Cartifizets
Seminar implementad the SeeGrid Cartification Autharity, in crder to fadlitate the nesds far Grid
computing in the wider area of the Balkans. Certificata Revomtion Lsts
SEFETNES The cope of the SeeGrid CA is to provide P services to the SEE countries - members o the ~
Ragiatrtion SeeGrid project - that did nok have the oppartunity to esteblish their cun nationel grid P Emtaracting Lin
Authortes infrastructure. The EEE-GRID profact
Doouments ) a
The S=efrid OA is opersted by the GAdAUTH dperstions Center at the Aritote Univecsity of Tha EGEE projact
Servics Theszaloniki under the supervsicn of GRKET rs the SeeGnd Conrdinator. GAMET is owmed and EEE-SEE
Dewnlomds supervized by the General Secretariat of Resmardh and Technology, Greek Minidry of
i D boprent. The Eurnpean Grid Policr
HmlleaCrid Aot Ch Hmrmgement Authority [=uSndFMAR)
BellesGrd CA Find mare inf: i the SeeGrid CA CRACFS £
Training CA
SEE-CRAID Dueme CA

http/iwww.grid.auth.gr/pki/seegrid-ca/

&0 ey

eg{?eg 2 -
f:raf -:gie'nci' South East Europe

User Documentation

Home page

arsch [ Lt il histoey
Enabling Crids i .
for =-stiengi: SEE-GRID Wiki
<
— &
= g
LEN
o SEE-GRID
» LznPags Nt et
= Community portal )
= Cument events AT
= Recent changes
» Rangom page 1 Hews
« Help 2 SEEGRID Infrastrucure
» Genationss 2.1 Wonitpring snd Dperationsl fools
aaach 22 Core Senices
i 3 3fte Agmins

3.1 Fed new sites

[(50 ] [Searen | 3.2 $ite Instalation and Configuration

321 Wisdieware guides

toolbex 137 Confgueation guices
= ‘Wnat links here 3.3 8w comfication Proceouns
= REe0 Changs 3.4 Instaliation of Specfic Senaces and Tosls
» :{;ﬂ:;':ll;ﬂ 35 Wddloware Assesments
= Frintable version AL
= Pearmanent link 4,1 User Tocts
5 Devalepsrs

4 SEEGRID Operations Crganizaion and Frocedures
5.1 SEEGRID Operabiens
67 Ca, A
63 Buppon Organcation
8.4 Securtty Incidence Response
TFAOE
7.1 For ity Admins
1.2 For Usets
B Gontacs

http://wiki.egee-
see.org/index.php/SEE-GRID_Wiki

News — Overview

% [ . N ] | I | | ] ] | ]
T Daes the Grid seund complex and abscure ? Want | -
Orqanizotion and | (o st ths raredusion frem CLAN: it/ /arid t b t t H e I p q e s K =
Contacts -

The follawing pages guide you through the procs:
DOCUMERANON | The instrucions cover three different kinds of ser

Grid status

2. Mew produclion users; lhose rea

- ezl DS //Nelpdesk.egee-see.org/index2.php

Support 3. Experienced productivn users ; (|

the regional Grid.

Per-country Grid
Initlatives | s, this document gives the scceptabie usage pobcy fur the Grid, wees

Events | jhe genersl documentation far user access to the grid can be found st hitp://egee-
sal.web.cern.ch/egee-sal/using.htm. Reading this complimentary documentation, you can get
Training | famiansed with how to sccess the gnd.
you are  cluster administrator (and want ta be part of the dteam Vi), please cansalt the Sauth-East
Newsletler | furope cluster RC Administrater's documentation here

Advanced Courses

Db

http://www.egee-
see.org/User_documentation.php

WOMS is the Virtual Organization Membership Senace, a central for VO P

This 15 the web user interface of the VOMS Admin senice for the seegrd VO, | provides senices relating to VO membership for VO users
and VO managers

Please select an ilem from the serices ksled on the lelt side of this page.

You 2o lopged in as i Assiki™
cartibed by “ICSGRI0=HelsGod/Ch=HelasGnd CA™

https://voms.irb.hr:8443/edg-voms-
admin/seegrid/index.html



GridICE Monitoring for SEE

Enabling Grids for E-sciencE

http://mon.egee-see.orq

i@ (CB ?abnng

the eyes of the Grid for E-sCi

GridICE >> Site::ALL
General | Gris | Host | [ Network |

Computing Resources Storage Resources
Site ¥ ] : : ! JobLoad : : Available Total
AEGIS01-PHY-SCL

i 0 14 25 i - - - i

E 0 10 11 | 916.2 GB 1TB | 1 [N

BG02-IM E 0 3 2 ! 1508 32.0 GB El |
BGO4-ACAD ! 0 40 62 | 24.8GB 63.7 GB El
BGO5-SUGrid i 0 5 16 | 35.2GB 83.5 GB El
CY-01-KIMON < SEE | 0 37 74 E - - - E
GR-01-AUTH = SEE 12 10 341 0 8 12 i 165.2 GB 217.6 GB i
GR-03-HEPNTUA = SEE - - - E 0 15 30 E - - - E
GR-04-FORTH-ICS = SEE 1 10 2 429 0 4 3 i - - - i
GR-05-DEMOKRITOS = SEE - - - - | - - - - | 50.1GB 67.7 GB e’ |
GR-06-TIASA = SEE - - - - i 0 10 20 Bl - - - i
HG-01-GRNET = SEE - - - - i 0 23 64 EN | - - - i
HG-02-IASA = SEE - - - i 0 59 118 e - - - i
HG-03-AUTH = SEE 1 16 92 463 | 0 5§ 118 IEEEl @ 257B 2.7TB =
HG-04-CTI-CEID = SEE 1 15 113 71 i 0 59 118 ! 23TB 2.5 TB e
HG-05-FORTH = SEE 1 15 92 78 | 0 59 118 BN - - - E
HG-06-EKT = SEE 1 17 225 280 0 113 224 EE - - - i
= SEE 1 4 2 0 5 0 0 0 - | - - - |

o SEE 1 2 0 gges | 0 5 5 MEM | is23aGB 154.9 GB El

LCG-IL-0U = SEE - - - i 0 5 8 i - - - i
MK-01-UKIM_II e SEE 1 5 9 197 | - - - - i - - - i

INFSO-RI-508833 BOAOZ,14/05/2007



ENTER South Eastern European Grid-
enabled elnfrastructure

Enabling Grids for E-sciencE

elnfaostructure

inclusion

-3——
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C South Eastern European Grid

Enabling Grids for E-sciencE

2T1OXOI

Eykataotaon ToAAaTTAWYV grid sites o€ OAEC TIGC CUUPETEXOUTEC XWPEG OTO
SEE ka1 dnuioupyia evog mmAwTIKoU grid test-bed otnv trepioxn
Or1 utrodouég diaAsiroupyouv e TiI¢ utTodouéS Tou EGEE

Anuioupyia evog elnfrastructures’ Human Network og ka0e xwpa

EykardoTtaon kai xprjon mpocBetwyv Grid epappoywy TToU avatrTucoovTal
aTTd AUTOUC TToU oupueTEXouv oto SEE-GRID

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

0N
’-,-F-
N

www.see-qrid.orq @Uj}\)

\
=

SEE-GRID
South Eastern Eurcpean GRid-enabled

th Eastern
alnfrastructire Development

INFSO-RI-508833 BOAOZ,14/05/2007



H Ymrodoun HellasGrid, ®aon | & li

Enabling Grids for E-sciencE

HellasGrid | (500.000 <)
Bpioketal atov Anuokpito, Ayia lNapaokeun (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 duvarotnta €wg ~30 TBytes, integrated monitoring
MapaddOnke oto EAET amd tnv IBM katd Tov AgkEuBpio Tou 2004

HellasGrid 1l (1.000.000 <)
5 @uoikoi kéupol: EKT (>220), IEZE (48), AMNO (128), ITE (128), ITY (128)
~700 EmreepyaoTéc x86_64, 2 GB RAM, 1x 80GB SATA HDD, 2x Gbit
~20 TBytes ouvoAIKO¢ atroBnKeUTIKOG Xwpog o€ TexvoAoyia SAN (5x 4TBs)
~50 TBytes Tape Library, 10 otr0io £x€I eykataoTaBei oo EKT

http://www.hellasqgrid.qgr/

INFSO-RI-508833 BOAOZ,14/05/2007



SEE HellasGrid e-Infrastructure

Enabling Grids for E-sciencE
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@ He'lasgrid Grid Node * Hoos ,
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—— Leased A 1,25 Gbps GbE
— Dark Fibre (not yet lit)




Aopn 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.
T

FORTH
HG CA and VOMS : GridAUTH, Dept. of Physics, 1CS
AUTH g wrnrcr s o i .
Helpdesk : ITY (CTI) € | asa
user-support@hellasqrid.qr

2 COMPUTER
3 TECHNOLOGY
2 INSTITUTE

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

Apps support : E.K.E.®.E Anuoékpitog +
OAeg o1 opadeg TwWV sites

application-support@hellasgrid.gr




Ytmrodooun HellasGrid |, Isabella

Enabling Grids for E-sciencE
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HellasGrid |, Isabella: Network

Enabling Grids for E-sciencE
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HellasGrid |, Isabella: Storage

Enabling Grids for E-sciencE

- O mTpwTOG KOMPBOG TG EAANVIKAG
uttoO0oNNG NMAEYyHOTOG OTTOTEAECE
Eva eCAIPETIKO EpYAAEio yia TV
OUAAOYA TEXVOYVWOIaG.

*  Auti Oa aglotroinBei oTnv
0gUTEPN PACN TOU £PYOU, £IG
OPEAOG TWV VEWTEPWYV KOUBWV
KOl XPnNOTWV.

*  ESQIPETIKA TTPWTOTUTTN N
opydavworn tou SAN Kal Twv
CUOTNMATWYV apXEiWV.

FAS1300 Teviykinthas )

|
|
6 @ @ 9 9 @ i i: = Scientific Linux, gLite 3.0._, LCG,
|
|
Jl

LUK #1 LUN #2 LUN #3 LUM #4 LUM #5 LUN #6 LUM #7 LUK #3 MP|CH; CODESASD_1 -O, VO'allce,

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



Core Services (HG-01-GRNET)

Enabling Grids for E-sciencE

Core Services
Central LCG File Catalog (LFC) for the users of the VOs:
eumed, hgdemo, see

Resource Broker and Information Index (BDIl) which can be accessed by
the users of the VOs:

atlas, alice, Incb, cms, dteam, sixt, biomed, esr, magic, compchem,
see, planck, hgdemo, eumed

Catch-All User Interface for HellasGrid
Registration is handled through the Hellasgrid User-Support Team

Certification Services yia véa site (SFTs)
hitps://mon.isabella.grnet.gr/sft/lastreport.cgi (Xpeidletan £éykupo HellasGrid
[MoTOTTOINTIKO)

INFSO-RI-508833 BOAOZ,14/05/2007



C Ytrodoun HellasGrid |l

Enabling Grids for E-sciencE
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Sl AVOAUTIKOTEPA ...

Enabling Grids for E-sciencE

* HG-02-IASA (lvoTitouto ETITAXUVTIKWY 2UCTNUATWY Kal EQapuoywyv
(IEZE) - EBvIkOG KaTtrodioTpiako lMavetmotiuio ABnvwy):

v 2uoTolxia pe 66 Dual CPUs, 4,2 TB SAN Storage
v" Scientific Linux, gLite 3.0._, LCG, VO _atlas, VO_cms, VO _lhcb

* HG-03-AUTH (210 AploTotéAcio MavemmoTtripio @scoalovikng):
v 2ZuoToixia pe 64 Dual CPUs, 4 TB SAN Storage
v" Scientific Linux, gLite 3.0._, LCG, MPICH, VO_atlas, VO _lhcb

+ HG-04-CTI-CEID (Epeuvntiké Akadnuaiko IvoTitouto TexvoAoyiag
YtroAoyiotwyv (EA-ITY) otnv MNarpa)
v 2uoTolxia pe 64 Dual CPUs, 4 TB SAN Storage

v" Scientific Linux, gLite 3.0._, LCG, MPICH, VO_atlas, VO-biomed,
VO _cms, VO _Ihcb,



Sl AVOAUTIKOTEPA ..

Enabling Grids for E-sciencE

+ HG-05-FORTH (1dpupa TexvoAoyiag kai ‘Epeuvag oto HpdkAgio
Kpntng):
v 2uoToixia pe 64 Dual CPUs (3.4GHz), 4,2 TB SAN
Storage

v" Scientific Linux, gLite 3.0._, LCG, VO _atlas, VO-biomed,
VO _cms, VO Ihcb,

* HG-06-EKT (210 EOVIKO KévTpo Tekpunpiwong):
v 2uoToixia pe 64 Dual CPUs, 4 TB SAN Storage

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

* [1Anpowopicc: http://qgoc.grid.sinica.edu.tw/gstat/




Apxitektovikn Tou Grid (1)

Enabling Grids for E-sciencE

Emitredo AikTuou
Emitredo lNopwv
Emritredo Msooiouikou
Emitredo Epapuoywv




G ApXITEKTOVIKA Tou Grid (2)

Enabling Grids for E-sciencE

W nifarrm
Computing

g i AcCess

tian
amnd R emaola
Ingtrumnent

SONET / SDM

LWD

Switches . “"i'-

A e
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C ApxiTekTOVIKR TOU Grid (3)

Enabling Grids for E-sciencE

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

D Application

5 v

s Application ®
= Collective 3
O 2
< _ S
Q Resource <
O Q
= 3
O Transport S
o Connectivity o
N Internet O
4 I3
O Fabric Link =
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Meoiopiko (Middleware)

Enabling Grids for E-sciencE

*  AOYIOUIKO TTOU OPYOAVWVEI KOI EVOTTOIEI

O1a@OPETIKOUG UTTOAOYIOTIKOUG TTOPOUG -
TTOU aviKkouv o¢ éva Grid

: d Kot Mo ué LCG
*  To peciodIKo Tou Grid KpUBel HeEyAAO HEPOG _
a1ro TNV TroAutrAokoTnta Tou Grid
TEPIBAAAOVTOG ATTO TO XPOTN KAl TOU divel
TNV EVTUTTWON OTI 6A0I o1 TTépOoI gival
O100£01M01 O AUTOV O€ £Eva EVIAIO EIKOVIKO
KEVTPO

*  LCG, Globus, Condor, gLit i
obus, Condor, glLite the globus” toolkit




C To Grid HETAPOPIKA ...

Enabling Grids for E-sciencE

O—-—20

Data-storage, Sensors, Experiments ’

MmAI>»SMroo-—=

Visualising

INFSO-RI-508833 Internet, networks ‘)7




Cy Meoiopiké (Middleware)

Enabling Grids for E-sciencE

BeATIOTOTTOIEI TN XPAON TWV YEWYPAPIKA KATAVEMNMEVWY TTOPWV

ESaoc@aAilel aTTOTEAECHATIKR TTPOCRACH OE ETTIOTNMOVIKA
oedouéva

Eival utreubuvo yia TNV TOUTOTTOINON TWV XPNOTWYV OTAV
uttoBaAAouyv pia epyacia o€ Eva site

Bpiokel To “karaAAnAo uépocg” yia va eKTEAEOTEI Hia epyacia
YTreU0Buvo YiIa eKTEAEOT TWV EPYOCIWV

Kataypd@el TNV TTOopEia EKTEAEONG MiOG EpYATiag
ETravakduTrTel amro mpoBARquara

= Evnuepwvel To XpNOTN OTAV Hid EpYyOoia EKTEAEOTEI KAl
ETTICTPEPEI TO ATTOTEAECHA

INFSO-RI-508833 BOAOZ,14/05/2007
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Globus Toolkit

Enabling Grids for E-sciencE

the globus toolkit

Grid project MpwTdKOAAx

{ YTrnpeoieg
Avatrtuooeral amrd To Globus Alliance
AoyiouIKa gepyaAgia yia Tn dSnUIoupyida UTTOAOYIOTIKWY TTAEYHATWY

Ytrodopn “avoiXTou Kwdika” 1Tou epIAadpfavel ToAAEG UTTNPETiEG TTOU
XPNoIpoTToloUVvTal Yia TRV avATrTUdn £@appoywv Grid mrou oxertiovral
ME TNV aO@AAEIq, TNV AVAOKAAUYN TTOPWYV, TNV dlaxEipion TTOPpWYV Kal TNV
mpoéoBaon oc dedouéva

ETTiIAoyn UTTNPECIWYV avAAoya HE TIS AVAYKES TWV OXESINOTWYV TWV
EQAPHOYWV

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




CGe glite
-rilghtweight Middleware for Grid Computing

scien

- Mépog Tou EGEE £pyou
* Etmopevn yevid peciopikou yia grid computing

* 2ZTNV AVATTTU¢N TOU CUMMETEXOUV 80 aTtopa atro 12
OI0POPETIKA AKAONMATKA KOl BIOMNXAVIKA EUPWTTAIKA
KEVTPO

* YAoTrolei uttnpEeaieg yia computing element, data management,
accounting, logging and bookeping, information and monitoring, service

discovery, security, workload management
_ite



Apxitektovikn Twv LCG & glLite m/w

Enabling Grids for E-sciencE

To LCG ka1 glLite software atrotreAouvTal atmro Ta £ENG
UTTOOUCTHMOTA:

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 BOAOZ,14/05/2007
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Enabling Grids for E-sciencE

Thank you!




Sl Ava@opéc

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.orqg/intro/




e XpRoipa 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.qgr/

- 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.org/




Sl 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/

- 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/




