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LCG2 Command Line eocee

Enabling Grids for
E-science in Europe

edg-job-list-match —vo gilda HelloWorld.jdI
edg-job-submit --vo gilda -o job.id HelloWorld.jdlI
edg-job-status -v 1 -i job.id

edg-job-get-output -I job.id --dir .
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The New EGEE Middleware & €GC
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Induction to Grid Computing and the EGEE Project, Vilnius, 5-6.10.2004 - 6




GENIUS: A grid portal CGCCC

Grid Enabled web eNvironment for site Independent User job Submission Enabling Grids for
E-science in Europe

Avoids users needing to learn complex command line
interfaces to the Grid

It can be accessed from everywhere and by “everything”
(desktop, laptop, PDA, mobile phone).

It can keep the same user interface to several back-ends
(including the switch to new EGEE middleware).

It must be redundantly “secure” at all levels
Grid services “a mouse click away”.
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GILDA CGECEC

Grid INFN Laboratory for Dissemination Activities Enabling Grids for
E-science in Europe

A virtual laboratory to demonstrate/disseminate the strong
capabilities of grid computing.

GILDA incorporates: e R
The Gilda Testbed & i
GENIUS “: ’

Grid-Demonstrator 1%
Grid-tutor

A monitoring system using
GridICE
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The GILDA home page @ Q@
(https://gilda.ct.infn.it)  Enebling Grids for

E-science in Europe

[ GILDA Testbed - Grid INFN Laboratory for Dissemination Activities - Mozilla
. File Edit Miew Go Bookmarks Tools MWindow Help

n @o ®Q @ O |Mhttp:,l',l'gilda.ct.infn.it,l' | [Q Search l c::':go

» 4 Home | EJBookmarks S Instant Message S WebMail % Calendar % Radio % Pecple %% Yellow Pages % Download % Customize...

- *

= /.—-"”. 1
INFN + sl . (I
Grip INFN E!ED'RATORY for
.L/ GR’(? Disseminarion Activimies
[ Aol ] [ e ] [ GR'DRAmg] [“CERTIFIC.RHON] [an“"“m“— ][SIGNDTUTOR ] [ MONITORING ] [ conTAcTs |

A

e

DEMONST| AUTHORITY GANIZATION

]

- GILDA ( Grrid | nfn L aboratory for D issemination A ctivities )

» Instructions for users s a virtual laboratory to demonstrate/disseminate the strong capabilities of grid computing.
¥ Instructions for sites

» Useful links GILDA consists of the following elements:

» Usage Statistics ¢ the GILDA Testbed: a series of sites and services (Resource Broker, Information Index, Replica Location

Server, Monitoring tool, Computing Elements, and Storage Elements) spread all over ltaly onwhich the last

varsion of the INEMN Grid middle-ware is installed;

the Grid Demonstrator: a customized wersion of the full GEMNIUS web portal, jointly developed by INFIN and

MNICE, from where everybody can submit a pre-defined set of applications to the GILDA Testhed;

+ the GILDA Certification Authority: a fully functional Certification Authority which issues 14-days X 509
cerificates to everybody wanting to experience grid computing on the GILDA Testhed,

o the GILDA Virtual Crganization: a Yirtual Organization gathering all people wanting to experience grid

computing on the GILDA Testhed,

the Grid Tutor: based on a full version of the GEMNIUS web portal, to be used only during grid tutorials;

the monitoring system: a wersatile monitoring system completely based on GridICE, the grid monitoring tool

developed by INFIN;

¢ the GILDA mailing list gilda@infn.it, also archived on the web here.

*

GILDA is an activity of the [talian Istituto Nazionale di Fisica Nucleare (INFN) carried on in the
context of both the Italian INFN Grid and European EGEE Projects.

i W= N2l ez =T
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The GILDA Virtual Organization & CC

Enabling Grids for
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[ GILDA Testbed - Grid INFN Laboratory for Dissemination Activities - Mozilla
.. File Edit wiew Go Bookmarks Tools Window Help

B @o O @ O |Mhttp:,l’,l'gilda.ct.infn.it,l’ I [Q Search ] C.‘:E_Zo

. 4% Home | E3Bookmarks % Instant Message “p WebMal 3 Calendar %3 Radio %% People % vellow Pages % Download %% Customize. ..

- -

W /j) .
INFN
.L-/GRH.}

ERTIFICATION | |2y REGISTER to Go to the GRID
[ HOME ] [ TESTEBED ] EF AUTHORITY ] ) the GI VO %EMDNSTR“TU GENIUS PORTAL MONITORING CONTACTS

:
. : ) [l
¥ Grid tutorials INF
¥ |nstructions for users L./
¥ |nstructions for sites
» Useful links
Reqistration Form
» Usage Statistics
Nome e cognome / First name and family name: Faoberto Barbera
Istituto/Institute: GILDAAMNFMN Catania N
Telefono/Phone number: |+390951234567
E-mail: |roberto barberal@ctinfn it
Selezione VO / VO choice:
La sottomissione della domanda implica l'obbligo ad un corretto uso delle risorse messe a disposizions —
clell'utente.
[ Clear Form ][ Fegister ] +|
= W Z R ==
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The GILDA Certification Authority & CC

Enabling Grids for
E-science in Europe

[ GILDA Certification Authority - Mozilla
. File Edit Miew Go Bookmarks Tools MWindow Help

- OQ O O O |Mhttp:,l',l'gilda.ct.inFn.it,l'CA,l' | [Q Searchl C.‘:go

» 4 Home | EJBookmarks S Instant Message S WebMail % Calendar % Radio % Pecple %% Yellow Pages % Download % Customize...

e 7PN ]
W [z =2 " ugmm = =
—= " The GILDA Certification Authority
DissemnaTion- AcTivimiES
W General information . A . ) . )
The GILDA Certification Authority (GILDA CA) izsues temporary (fwo weeks) personal public key certificates
¥ GILDA CA certificate {compliant with the 30502 standard) in order to access the GILDA Testbed.
» Request a personal certificate Absolutely no identity check iz going to be petformed on the requester, so the personal certificates issued by the GILDA
= (et o e CA have absolutely no value on any real production Grid Infrastructure.
W Request a host certificate The GILDA Certification Authority is managed by:
¥ Check a personal certificate Giuseppe Platania A
» . . . INFEH Catania W
Certificate Revocation List Via . Sofia, 64
1-95123 Catama
ITALY
e-mal: gilda-ca@@et.mfn.it
Tel: +35 095 378 5469
Fax +39 095 378 5231
In order to inspect the GILDA CA certficate and/or save it in your web browser (necessary to validate your personal
cettificate) click on GILDA CA certificate in the left part of this page.
In order to recuest a certificate, click on Request a personal certificate in the left part of this page.
IfFyou alteady have a trusted personal certificate, click on Request an account, in the left part of this page, to request an |
account. Your personal certificate must be included in yvour browser before doing this.
In order to recuest a host certificate, click on Request a host certificate in the left part of thiz page. ||
03 ©F £1 &2 [owe S

Induction to Grid Computing and the EGEE Project, Vilnius, 5-6.10.2004 - 12




The GILDA Certification Authority 2

|53 Request a GILDA CA personal certificate - Mozilla
. Fle Edt Wew Go Bookmarks Tools Window Help

d Go Q G Q [08 et g ct . iCAmat restritediucert,php

. 4 Home [JBookmarks % Instant Message - WebMal % Calendar - Radio % People % VellowPages i Download % Customize...
% Request an account

ClEx)
| =) | <,

ecee

Enabling Grids for
E-science in Europe

B Mozilla

. Ele Edt View Go Bookmarks Tooks iWindow fHelp

Q000 E

. 4% Home

EEX|
| Cosmmn) <5,

tinfr.ic[CAfmat restricted/srvreq.php

[FIBockmarks < Instant Message % WebMail v Calendar % Radio v People S Yellow Pages % Download % Customize...

Tn order to correctly generate a request it is mandatory to fill all fields in the form below. Please, double check the B
correctness of the e-mail address that you are geing to provide since no verification will be performed by the server,

W= Request a host cerificate

The password you are prompted about in the form below is the password of your personal account on the GEIVIUS Fortal

¥ Check a personal certificate  from where you will access the GILTIA Testbed and it is NOT the passphrase of your personal certificate

W Certificate Revocation List TWhen the certificate will be signed by the GILDA CA manager you will be notified by e-mail with the instructions to

download your GILDA CA personal certificate and access the GILDA Testbed

Institute/University/Company. | INFN Catania

First name and lastname: | Roberto Barbera

Account usernatne
(max B characters; only net-accented letters and digits are allowed, both
lowercase and uppercase)

harbera

Account password
(only not-accented letters and digits are allowed, both lowercase and

upperoase)

Clonfirm account password
fonly not-accented letters and digits are allowed, both lowercase and

uppercase)
E-mail: | roberto barbera@ctinn if
KeySize: | | 2048 (High Grade) v
[ Submit the request ] [ Clear form ] W
i W= W] =,

—mee. 1he GILDA Certification Authority

¥ General information

; o \
W GILDA CA certificate Request a GILDA host certificate

% Requesta personal certificate .y e i e Samed by the GILDA CA rmanager you wil be notifid by e-mail with the instructions to download

GILD A hest certificats
¥ Request an account G oSt ceritiate

¥ Request a host certificate

Institute/University/ Company. | INFN Catania

W Check a personal certificate Full server hostname

grid-ce ctinfn it
(do not use generic names from Internet Providers)

¥ Certificate Revocation List

E-mail address of server administrator

roberto barbera@ct infn.if
(do notuse generic addresses but only personal ones).

Sibmithe meest

I G & E1 o7
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Accessing GENIUS 1 eocee

Enabling Grids for
E-science in Europe

Web Sites using Secure http

= Wolcams to the GLNAS I GRD Partal  Mezila L [5]X]

. Ele Edt Yiew Go Dookmarks Tools Window Help |

@ Q 0 Q \whttpf ctinin.t] | (Ggsearch | Cgo i
GENIUS —

| ‘h Home | [TBookmarks S Instant Message S WebMail S Calendar S Radio S People % Vellow Pages S Download S Customize...

@eng’mframe Ee ee

H Er\l FrE\rr
s

Grid Enabled web eNwironment for site Independent User job Subruission

https://genius.ct.infn.it

B File Services

G rld DemOnStratOr ro T Welcome to GENIUS 2.8.3

B Data Services Important Motice
B Info Services GENIUS User's Guide (doc, pdf. ps, ps.az

httpS//grld'demOCt_lnfn_lt ® Monitoring Services Hew Crid Authentication with MyProxy

i i LV MyProxy oerver nstalaton
B Interactive Services GENT%;%’ITUPSI’OCVE E;Xfﬁal;lislzaﬂatlon

e ines GENTUS Mailing List
(open access) S s < Sl
Cuwrrent VO Services GRID MOVIE

Statistics Usefil Links
Credits

This portal 15 best wiewed with Mozilla 1.6
Hetscape (4.75, 4.80, 6 and higher) and Internet
Explorer (5 or higher) can also be used
The use of any other web browsers could induce some
visualization mismatches and is not currently suggested.
GENITS 15 based on Apache 1.3.29 and Open3SL 0.5.7c.
Last update: Fr12 Apr 2004

Grid Tutor
https://grid-tutor.ct.infn.it

] EEECSIEI
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Accessing GENIUS 2 Cocee

Enabling Grids for
E-science in Europe

PDA Mobile Phone
Ej Internet Explorer oz 9.46 9 %ﬁ_ m%*'ﬁ %{?EE

Grid Enabled web eMviranment for
site Independent Llser job Submission

Grid Enabled web eNvironment for site
Independent User job Subrmission

Welcaima to GENIUS 2.7.0

Welcome to GENIUS 2.7.0
HEH EDMD—LLDM]D-DS—ELLED& . . HEH 4 rFiw
' ication il & ERENEEIEEE
visual. Strum. < ¥ &3 0 % E|A Q) q O
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The GENIUS hourglass model Eemg?dfe
GENIUS®

E-science in Europe
(Grid Enabled web eNvironment for
site Independent User job Submission)

[ ]
INFN/NICEsrI| collaboration

Applications’
PP HEP Biomed e Qs Other apps

specific layer apps apps

High level GRID middlewar
architecture >
Basic Services \\
toolkit

OS & Net services
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GENIUS: how it works & CC

Enabling Grids for
-science in Europe

ttps+java/xmli+rfb

3-tier rpodel
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GENIUS graphic job editor
(work in collaboration with DATAMAT)

ecee

Enabling Grids for
E-science in Europe

[X% Welcome to the GENIUS INFNGRID Portal - Mozilla

. Fle Edt Yew Go Bookmarks Tooks Window Help

" @D 0 @ Q [ Ferpesfigenius. ctnfn iy

| =) | <,

[ Welcome to the GENIUS INFN GRID Portal
. fle Edt View Go Bookmarks Tooks Window Help

o @OQ @ Q [#88 hexpsisigenis.ctnfn

| ) | <5,

. 4 Home [JBookmarks % Instant Message - WebMal % Calendar - Radio % People % VellowPages i Download % Customize...

)
INFN

o
Job Services
u
L Single Job
B Multi Joh
List Available
Resources
Job Editor
Job GUI
Close Job GUI Sessio:

powered by
EnginFrame 32
compliant with
LC

ecee

Enabling Grids for
E-science in Europe

Giid Enabled web eNvironment for site Independent User job Submission
Job Editor

Job Name /home/barberajaliroot.jdl

rwinfsh | Remate
[seriptshart sh |

[ Standard Streams
Stanput | [ O remote
Staoutput [aliroot out | ¥ Add to output Sandbox
StdError \aliroot err [l Add to Output Sandhox

~ Input Sandbox

8 [ |
- Clear

grun_3_09_06_hbt.C
Config_HBT.C
ANITSDigits2RecPoints.C
AITSTrackingV1.C

| Output Sandbox

I A O F @ | applet 0L Editor 140 started
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INFN
o

@eng«'mframe E

Giid Enabled web eNvironment for site Independent User job Submission

Jub Services aliroot.err
up aliroot.out Remove
[ ] Smgle Job galice.root
8 Multi Job Clear | =
List Available
Reset View
Resaurces
Job Editor ==
Job GUI
Close Job GUI Sessio;
powered by
EnginFrame 3.2
compliantwith Aoy || Resetan || viewan || Error
Type = "Job":
JobType = "Normal':
Executshle = "/bin/sh";
MyProxyServer="1xshare0207.cern. ch™;
Scdducput = "aliroot.out";
StdError = "aliroot.erz";
InputSandbox =
{"seript-short.sh”, "rootre”, "grun 3_03 08 hbt.C", "Config HET.CM, "AliITSDigits2Redy|
AT Il | ]
Choose Action
((Submit Action  Save Job Descripton fie
_I0 ) &4 F1 & | Apple: DL Editor 1.0 startad == = |




GENIUS graphic workflow editor @ Q@@
(integration of TRIANA from GridLab)  Enbing Grids or

E-science in Europe

File Ecit Toolz Run Plugihs Optiohs Window Help

HAH Packages (defautt)

1 Triara Tools
© 7 Auddio
@ 3 common

@ [Cpemos : | |
e nodeF
@ CEseE t nodeA —: nodeB

D DetautHeader

[ Detauthiode | | nodeH E— nodeT
Dy : i) L
@& 29 Galaxysin nodeE I nodehl |
o ws
© [ Editing
@ [ ImagePrac - nodeQ
(o3} : | Mode T chgg-judl
IjM.ath ade Type |edg-jd | —— nodel |
@ 7 sigralPros :  JDL File Mame -
: (@ JDL Description

— hodel
Executable = "hinis"; >
itualQrganisation = "“wo_template",
lrgumerts = "Atng" — nodeG [ —7 nodeN |
Etdoutput = "std.out” -
StoError = "std e ;
DutputSancbox ={ "std.out" "stder"};
hputSandbox = {"homeifpaciniburke jd"}
RetryCount = 2 ;
eguirements = true |
ank = 100;

—— hodeQ |

[ —t |
g nodeP E— nodeR l—l

| Mode CammertsiExtensions:

g NodeS

i DAutocommrt| oK || Cancel H Apply ‘
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GENIUS interactive services & CGC

Enabling Grids for
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B Welcome to the GENIUS INFN GRID Portal - Mozilla
. FEil= Edit Yiew Go Bookmarks Tools ‘Window Help

ul @Q Q @ Q |E’éhttps:,l',l'genius.ct.infn.it,l' | [@k5earchl C:%-go

- 4 Home EIBookmarks 3 Instant Message S5 WebMail %5 Calendar 5 Radio %People 5 ellow Pages % Download %% Customize...

@eng&»frame Eem]g(?

E-science in Europe

Istitute Nazionale
di Fisica Nucleare

Gnd Enabled web eNvirenment for site Independent User job Submission

[»]

Interactive Services
up
B P2P Services (o] barbera@geniusi=
Open Desktop

Disconnect | Options | Clisboara | send ctri-at-Del | Refresh |

czound, ar

csound, sCo
Close Desktop defcity, pov
demtoaols, jdl testl, txt
Set Desktop Passwor dna, po test10tris_23012004_172110
edg-1.4 L=t P P S =
edg_wl_ui_gui_logdj,log 12 [#] emac enius.c
powered by edglog. log O R
gi 32 file 03003, txt te File Edit Options Buffers Tools Hel
inFrame 3.2 sted b R p
golden_CO.dem te .
grand_canyon_AZ, dem te C) ¢ X @ ] CB‘ q} @) @ @ @ ?
qrun_3_09_06_hbt .C Wh
grun_4_01_00,C W Mype = "Job";
hadrontherapy, jdl JobType = "Normal";
geniuz:™> ned hadrontherapy, jdl Executable = "/bin/sh";
bash? ned: command not found MyProxyServer="1xsharel207. cern. ch";
geniuz:™> nedit hadrontherapy, jdl stdoutput = "hadrontherapy. out";
bashi nedit: command not found StdError = "hadrontherapy. ecr”;
genius:™r nedit InputSandbox = {"hadrontherapy. sh", "macro. mac"};
bash: nedit: command not found OutputSandbox = {“hadrontherapy. erc”, "hadrontherapy. out”, "picco. dat", "dis
genius:™> emacs hadrantheray,jdl &", "disEn. dat"};
enius:"? emacs hadrontherapy, jdl RetryCount = 7;
El Brouments = "hadrontherapy. sh";
Requirements =
Member (" GEANT4-6", other. GlueHostapplicationSof twareRunTimeEnviconment) &&
S GlueCEPolicyMaxCPUTime 100 &% other. GlusCEStateStatus == "Production” 5% o
& lueHostNetworkhdap terouthoundIP
#CEId = other. GlueCEUniquelID == "grid01Z2. ct. infn. it:2119/jobmanager-phs-in
"

I | [+]
==
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GENIUS P2P services & CC

Enabling Grids for
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% Welcome to the GENIUS INFN GRID Portal - Mozilla
. Fil= Edit V¥iew Go Bookmarks Tools ‘Window Help

N @Q Q @ Q |!E1}https:,l',l'genius.ct.infn.it,l' | [QSearchl czfga

- 45 Home E3Bookmarks % Instant Message %5 webMail %5 Calendar 53 Radio %People S5 velow Pages %5 Download %3 Customize. ..

/-) @Eﬂg‘:ﬁfrﬂme " sz:bling gg
'N FN ] - us E-science in Europe

Istitute Nazionale _m-ﬁ w
L/ di Fisica Nucleare
Gnd Enabled web eNwironment for site Independent User job Submission
F2E Services RE: catania_gridit Your Data
up
el GENIUS Chat Room for ALICE VO
Access |
Options ‘ ‘ Clear ‘ Font ‘munuspaced v| ‘ 12 v| Users: 1
powered by
=] barbera

EnginFrame 32 i
compliant with

*#% Telcome on Chat Everywhere

** Tf wou hawe any problem with this serwer, send a mail
*% £o roberto.barberafct.infn.it.

FF You may type fhelp to see the available commands

*%

<barbera- hello everyone !

4

barbera | |« Type here

Powered by Chat Every'Where

[ [0 ©5F F @ | Applet chat started [ ===
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ecee

Enabling Grids for
E-science in Europe

Example Application: ALICE

A Large lon Collider Experiment

Collide heavy nuclei to attempt to melt them into
Quark-Gluon Plasma (the state of the universe
before particles had formed).

Each collision (event) will generate a data file
approximately 2GB large.

There is expected to be about 10° events per year.

Expected data produced of order 2 PetaBytes per
year.
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GENIUS and ALICE G CC

Enabling Grids for
E-science in Europe

RB: catamia_gridit RLS: GILDA Your Data

Job Submission

Pleaze, select the name of the Production contaming the ATICE joba that vou want to submit.
The First Event parameter must be less than Last Event one.

Production Hame |Te st_Production

Al oot Wersion
Eoot Version
eant? Wersion

Configuration File | Config_4.01.00.C V|
First Event 23001 [1-999999] EDG/LCG
Last Event 24001 [First Event - 999999] up
_ Job Submission
specty the CE Eesource | Letthe CATANIA_GRIDIT Resource Broker choose % |
_ Job Queune

Job Data
Clean Job Queues
Job Output Viewer

Triana Viewer

Close Desktop
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ALICE and Aliroot CCCC

Enabling Grids for
E-science in Europe

ALICE and its visualisation in Aliroot

Chamber
. Absorber

Dipole Magnet

All Views
OpenGL
X3D

Next |
Previous |
Top View |
High-Momentum
rdaer:lg:‘i}ie“tion Particle Side View |
m Detector Identification
Projection \ _~ Detector Front Viewl

ROOT
ALICE

Muon Chambers ﬁ

Photon
Inner  Spectrometer
Tracking
Systemn
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Example Application: GATE, A BioMed @ Q@@
Application  Enabling Grids for

E-science in Europe

‘ZhWelcome to the GENIUS INFN GRID Portal - Microsoft Internet Explorer - =] x|
Eichier Edition Affichage Favoris  Outils 2 |

< Précédente * = ~ (£ 3 | ‘QRechercher CilFavoris fMedia <4 | B Sh -
Adresse | &) https://gridD11.ct.infn.it -] Pok |Liens =

: ceee
@anrame -us Enabéincg GriEd:‘.D[uEr
(] -science in Europ

Istituta Nazionale i, et
dii Fisica Nucleare

Grid Enabled web eNvironment for site Independent User job Submission
Johs Settings

i
Create GATE files
Remove GATE files “With this service it will be created/checked vour GATE Repository and Settings

RB: catania_gridit /0): bi RLS: GRIDIT Your Data
Create GATE files

Make JDLs
Eepository Mame |Dem0
E %2 InputSandbox Files (2 files) / home/maigne/ JOBS/ jobGate_5/re=|
mL]éEt.‘_,“iﬂl /home/maigne/ JOB3/ jobGate S5/re Select
GRID.IT Clean |
N | f
InputData M |
macro {mac) |home/maigne/GATE/n Sel;ctl
Mumber of Partitions |5

Status Files (=MNumber of Partitions) |/ home/maignes GATE/ STATUS/ statu

/home/maigne/ GATE/STATUS/ statu
fhome/maigne/ GATE/STATUI/ statu Select..
,-’home,-’malgne,-’GATE,-’STATUS,-’St,atu Clean

/ howe /waigne/GLTE/ STETUS/ st.at

d|

Create |
N | _I_I

|@ Termingé ’_ ’_ |E_ |‘ Inkernet
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GENIUS and GATE C©CC

A Welcome to the GENIUS INFN GRID Portal - Microsoft Internet Explorer

Eichier Edition Affichage Fawvoris  Outils 2 ‘

EPrécédente * =+ (2 2} | ‘GiRechercher [ilFavoris fMédia <% | B4~ S -
Adresse @https:f,!griduu.ct.infn.it -] Pok |Liens =

& engwirame Cacs

[ ]
] us E-science in Europe
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Summary cocee

Enabling Grids for
E-science in Europe

GILDA is a complete suite of grid elements (RB, BDII, RLS,
CA, VO, monitoring system, web portal) and applications
fully dedicated to dissemination purposes.

GILDA runs and will run the last production (stable) version
of the grid middleware (currently Grid.it 2.2.0 based on LCG
2.2.0).

GILDA is the dissemination tool which will be used during
iInduction courses and tutorials

GENIUS is a well established tool which will be
fundamental in the process of interfacing new applications
with the EGEE middleware hiding its complex internals to
non-experts users from new communities.

Induction to Grid Computing and the EGEE Project, Vilnius, 5-6.10.2004 - 29



Contents cocee

Enabling Grids for
E-science in Europe

Introduction to the Practical

Induction to Grid Computing and the EGEE Project, Vilnius, 5-6.10.2004 - 30



Job Description Language (JDL) cocee

Enabling Grids for
E-science in Europe

The supported attributes are grouped in two categories:

= Job Attributes
« Define the job itself

= Resources

- Taken into account by the RB for carrying out the matchmaking
algorithm (to choose the “best” resource where to submit the job)

« Computing Resource

— Used to build expressions of Requirements and/or Rank
attributes by the user

- Data and Storage resources

— Input data to process, SE where to store output data, protocols
spoken by application when accessing SEs
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