e e e Patras, January 23724, 2006

Enabling
E-science in Europe Hands-on LCG

Fotis Georgatos
Trainer, GRNET

EGEE is a project funded by the European Union



Coee

Enabling Grids for
E-science in Europe

0.8
0.6
0.4

0.2

imaginary
L]

Patras, 23-24 January 2006



Coee

Enabling Grids for
E-science in Europe

imaginary

Patras, 23-24 January 2006



Coee

Enabling Grids for
E-science in Europe

r 'F
"',Mﬁ utpu
S ed \
WJ

O xpnoTtng ¢nTacl TNV EKTEAECN MIAC EQAPUOYN O€ £va
LAKPIVO oUOTNUa, N oTroia avaAuel KaTrola dsdoucva
€10000U (TToU UTTApYOouV aTo [MAEYHA) KOl TTAPAYElI KATTOIO
dedopEVa €COOOU, TA OTTOIO ATTOBNKEUOVTAI ETTIONG OTO
[MAéypa, mOavwce o€ katrolo Storage Element i oto UI.
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To MNAéypa (LCG Grid)
TTPOOTTIO0El va ouvToVvioEl
TTOPOUG Ol OTT0I0I EEPEUYOUV
KAt TTOAU at11é TNV TA¢N
LMEYEBOUC £VOG TOTTIKOU Ny
campus-wide cluster.

O1 aug¢nuéveg duvaTOTNTEC
TTapExXovTal Hev, aAAa
TTPOPAVWG HE KATTWG
aug¢nuEvn TToOAUTTAOKOTNTA
OTO €VOIAMETO AOYIOUIKO.

ATraiteital, yia va yiverai n

dlaxEipIon TWV EPYACiwy, Ol
Epyaacieg va ekteAouvral dia
uéow €1dIkwv LCG evioAwv.
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- DL files
- PK1 X.509 certificates
- Input & Output files
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Ul: User Interface - Aietragpry XpnoTtwv
« Eival To guoTnua atrd TO OTT0IO 01 XPHOTES UTTOBAAOUV DIEPYOATIES
« Mrropei va gival otro100nTToTE Linux ouoTtnua, akéun kai éva laptop

RB: Resource Broker - Karaveuntn¢ Nopwv
« Q1 digpyaoiec uttoalovtal edw atrd Tov XpAoTn, TIpIv TTave o€ katrolo CE

CE: Computing Element - Y1ToAOyIOTIKO 2TOIXEIO

« Eival o k6uBog tTou tTapéxel mpooacn o€ pia opada atmrd Worker Nodes
WN: Worker Node - Kouog E¢uttnpETnoncg Aliepyaciwyv

« Q1 KOMPOI auToi TTAPEXOUV UTTOAOYIOTIKEC UTTNPECiEC OTO MNAEyUQ

SE: Storage Element - ATToBNnNKeUTIKO ZTOIXEIO
« O1I kKOYBOI auToi TTPOCPEPOUV TTPOCBACN 0€ CUOTAMATA OiICKWV KAl TAIVIWV

BDII: (...) - Baon Agdopévwy YTrnpeoiwv KartaAoyou
* O unxaviopog TTou TTapéxel TNV TAnpo@opnon «lou/floiog gival To MNAEypa»
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End User

- Specfies job using JOL

- Submits joby wsing Ul

- Confrols and monidors: job(s)

Coee

Enabling Grids for
E-science in Europe

(:I WP components | Data Flow

RV

JOL Condar Classad " Y Other WP companents e T ==
I Ssder P ke e ’ | information Flow > B x
Pif% Prototype cholces i I
Ul User J0L, inpetSandban s7 7 Information
i !nterface ; IS Services
N -
| &1 - <" CutputSandan i _ gl e
{2 | l Informaticn 7 F-!.e ¥ I
fa= | -~ N Index ROMPCE | Globus MDE-2 ;
VE | W \ Infa p ;
1S | RB Resource | Ry -7
| & i —~ T e s = i
|3 | i gl < Brolier 1 ey RO B i SO0
Oy b stats | ) % Replica nfo 21/ 5 Repiieainfo |
) I e ‘ff"'/\\ 3Pk e k .
LB Lewsing& P I T b | i Pl
Bookkeeping [~ Sandbox | | Bibrmission ! L !_
R, ) b D= e e
- ... Job duents :pﬁ G i CE = 1 RC -:
/\‘i Faacon-& | Infa Infics I Replica [
! | @lobus RSL g | Catalog [
IR Ot | : :
| Sandbon | == = =Sy e = o T Lo 0 '
| & L | Gatekseper 'CE Computinge.____ | i Clebus BO I
| dob events I I Element i (P, 5 7 i !
e e == BT T T Globua AN 1 1 e s |
_.__.__.__.__._i________ e 1
i -~ 2 1l b= e = -
I I Local Resource Mgmt System | I s 1
i C g mym——— - i " torage |
|\A/__ A S . i SE Elemant : i
S - = b "Grid enable i
S Worar o S bt ]
P Node ! v Hode ,I\\ | dataaceess Sy - === - 1
| m== s [ B v nnel
______________ i by |
",\ Replica Info

Patras, 23-24 January 2




Coee

Enabling Grids for

E-science in Europe

Xpron evog ssh client, trx putty

« To BpiokeTe eUKOAQ pE TO google, ) kaTteuBeiav oTnv dielbuvaon
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

[MpbdoBaon o€ €va cuotnua TUTToUu LCG User Interface:
« ssh <MyAccount>@uiO1.isabella.grnet.gr
e password: <mypassword>
« |s —als .globus

To TMOTOTTOINTIKO OAC £ival OTO APXEio usercert.pem

Evepyotroinon TmoToTroINTIKOU (ouvnBwcg yia 12 wpeq)
« grid-proxy-init ka1 amravTaTte Pye 10 <passphrase>
« grid-proxy-info yia va emBeRaiwoeTe OTI €ival TTAEOV EVEPYO TO TTIOTOTTOINTIKO
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Job Description Language
« Kara 1o mrpoétuttou Condor classified advertisements
« [1Anpo@opia TTou agloTrolciTal yIa TNV BEATIOTN EKTEAEON TNG EPYQTIAC
* [Napddeiyua evoc hostname.jdl:

Executable = "/bin/hostname”;
Arguments ="-f";

StdOutput = "std.out";
StdError = "std.err";

OutputSandbox = {"std.out","std.err"};
VirtualOrganisation = “hgdemo";
Requirements = other.arch="i386";
Rank = other.FreeCPUs;
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edg-job-list-match hostname.dl
lcg-infosites --vo hgdemo ce

SUBMITTED K

" : .:

[ WATTIMNG

READY |\

. . e

CANCELLED |« SCHEDULED f———————  ARQRTED
/ ?’J

RUNNING f,_f”
G

DOME(failed) | _— OMNE ok )
: J —

“ -

»  [LEARED [
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edg-job-submit -0 myjobids.txt hostname.dI
« 2TéAvel TNV digpyacia atov Resource Broker

* To RB evroTrilel To TTAéoV KaTAAANAO CE Kail oTéAvEl TNV dIEpyacia eKEi
 To CE avabérel og Eva eAeuBepo WN Tnv digpyacia

edg-job-status -1 myjobids.txt
« submitted: H digpyaoia £xel uttoBAnBei oT1o RB
« waiting: H diepyacia avauével emre¢epyaoia oto RB
* ready: H digpyacia €xel avareBei o€ éva CE, dev €xel ytrel oto LRMS
« scheduled: H diepyaaia €xel putrel otnv oupd tou LRMS o1o CE
* running: H diepyacia 1pExel o€ katrolo Worker Node
« done: H diepyaoia teAciwoe kal JEvEl N ouAAoyr TG atrd 1o RB

edg-job-cancel eav BEAoupe TNV akKUpwWOnN Piag diepyaaciag
edg-job-get-output -i myjobids.txt --dir .
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Avalntnon Storage Element ota otroia €xouue TTpoOcBaon:
* |cg-infosites --vo hgdemo se

MeTagpopd evog apxeiou o€ Eva Storage Element:
 |cg-replica-manager cr -d <SE> -l Ifn:<file> --vo=<myvo> file:// pwd /<file>
Anuioupyia avrtiypagou o€ éva aAAo SE:
* |cg-replica-manager rep --vo hgdemo -d <SE> Ifn:<file>

EpwTtnon yia 1a avTiypaga evog apxeiou (ue faon To Ifn):
* lcg-replica-manager Ir --vo <myvo> Ifn:<file>
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Medical/Healthcare Business decision support
Imaging Financial analysis
Diagnonis & Treatment Portfolio optimization
Drug design (d2ol, for SARS, anthrax, embola etc) Risk management applications

. . . Route Optimization

Bioinformatics - Transportation
Study of the human and other genomes (genome@home) = LAN and WAN Networking
Protein folding (folding@home, predictor@home) Supply Chain and Demand Chain Optimization

Search and Retrieval (huge databases, data mining)

Geological and climate applications Eletrical, Mechanical and Civil Engineering

Weather Forecasting

Climate Simulation (climate@home) Energy production_apd distr_ibution strategy optimization
Ocean current analysis Eg‘%n/eg'r&r&/? and digital design
Oil and Gas Exploration
Seismic Signal pAna|ysis Construction verification against earthquakes

Ph ti | Ch . | Biotech | = eg. finite elements method

armaceutical, emical, biotechno Ogy Aerodynamic simulation (wind tunnel simulation)

atmospheric chemistry Digital Rendering (raytracing, digital video synthesis)
systems biolo . .
nzaterials écie%)clze PhySICS & AStrOphyS|CS
= material interaction simulations :i%hcljinergglPhys_ics Isirtw_wlations and signal analysis
= catalysis investigations -body problem simulation
molecula3r1 modenngg ) space probe signal analysis (einstein@home)
nanotechnology radio telescope signal analysis (seti@home)

Mathematics and Basic Research Computer Science
prime numbers (gimps/mprimes effort) Cryptography (distributed.net)
The verification of Search Engines (grud, a distributed Internet crawler)

MoAAoi! http://distributedcomputing.info/distrib-2003/distrib-projects.html
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