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eJeIele) Co je to gridové poéitanie? Vizia.

Enabling Grids for E-sciencE

Vedci a vyskumnici vykonavaju
svoje aktivity

v kooperacii v ramci celého
sveta, komunikuju medzi sebou
a zdlelaju spolu udaje.

Grid: zosietované centra
na spracovanie udajov a
"middleware” ako “lepidlo”
ia spojenie zdrojov.

.J .r: j b &
- |
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Vedecké nastroje a
experimenty poskytuju
obrovské mnozstvo Udajov.
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Charakteristiky Gridu

Enabling Grids for E-sciencE

Velké mnoZstvo zdrojov

Vlastnené navzajom si i%"] T
nedéverujucimi %,J-J . B

organizaciami a ludmi &

ROzne poziadavky 1|E i
na bezpecnost a politiku

.....

. s ya . } hi;/ E
Potencialne poruchové zdroje /

Zdroje su heterogénne
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Charakteriky Gridu

Enabling Grids for E-sciencE

poirebyjeme Standardy

Velké mnoZstvo zdrojov

Vlastnené navzajom si Prepojené
neddverujacimi heterogénnymi,
organizaciami a ludmi A~ Vviac-Uroviovymi sietami

R&zne poziadavky

N . Rb6zne politiky
na bezpecnost a politiku

—» Manazmentu zdrojov

Potencialne poruchové zdroje N Geograficky
oddelené

Zdroje su heterogénne
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* Aplikacie
* Gridoveé projekty a EGEE projekt




e

GG

(snimkovanie, diagnostika a lieCenie )l '

Enabling Grids for E-sciencE

(skumanie
l'udského genomu aby sme
porozumeli genetickym chorobam)

(navrh
novych materialov na molekularnej
urovni)

(optimalizacia
navrhu, simulacie, analyza poruch a
vzdialena manipulacia a riadenie)

(predpoved’ pocasia,
pozorovanie zeme, modelovanie a
predikcia zlozitych systémov)
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http://www.uni-koeln.de/math-nat-fak/geomet/meteo/winfos/euisoTTPPWW18.gif

e CERN: medzinarodna zakladna pre
s erits meseence. TYZIKU = Uld@jovo narocna veda

The Large Hadron Collider ( ) eyt B :“ ATLAS,
doteraz postaveny "y oo CMS,
na vysetrovanie elementarnych Castic 1 r f‘ﬂib’
Udajova vyzva: e i
Gdajov !! o ﬁﬁ
20 millionov CD-&iek kazdym rokom! e ARG
rekonstrukcia,
analyza:

Udaje z LHC
vyzaduju vypoctovy
vykon porovnatelny

S0 "o
najrychlejSimi :

Downtown Geneva
procesormi!
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LHC datova kampan

Enabling Grids for E-sciencE

étartUj (IC Z tEjto (+30 minimum bias everits)
udalosti St ke T
All.charged tracks with-. pt > 2 GeV
H I,ad é.me tato Reconstructed tracks with pt > 25 GeV
“signataru”

Selektivita: 1 z 10*3
(Asi ako hladanie ihly v 20-tich milibnoch kop sena)
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Bioinformatics
Genomics
Proteomics
Phylogeny...

Enabling Grids for E-sciencE

Medical imaging
Medical imaging
Computer Aided Diagnosis
Therapy planning
Simulation...

Life sciences
Drug discovery
Epidemiology

Biomedickeé aplikacie

Molecules

Cells

Tissues

Organ

Patient

o e P

Population \;

Biomedical community and the Grid, EGEE User Forum, March 1st 2006, I. Magnin
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CIEISIC) Udajovy manaZment — medické obrazy

Enabling Grids for E-sciencE

AMGA Metadata | |File Catalog i& Smragq

Element

Trigger r Encryph q
file registration Key stcre‘/
F Y

........................................ SEM-DICOM
interface
[}
=
DICOM
PUSH

DICOM server

Biomedical community and the Grid, EGEE User Forum, March 1st 2006, |. Magnin
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Prva biomedicka datova kampan: World-wide

In Silico Docking On Malaria (WISDOM)

Enabling Grids for E-sciencE

Significant biOIOgicaI pal‘amEteI‘S Domain distribution of Flexx run jobs

two different molecular docking
applications (Autodock and FlexX)

about one million virtual ligands
selected

target proteins from the parasite
responsible for malaria

Significant numbers

Total of about 46 million ligands
docked in 6 weeks

1TB of data produced
Up to 1000 computers in 15

bg; 597 com; 1072

it; 3687 il; 263 9r; 2004

New data challenge in the fall of 2006

countries used simultaneously for a New malaria targets
total of about 80 CPU years Focus on other neglected diseases
Significant results Enlarged collaboration

(possibly including related projects)

Best hits to be re-ranked using
Molecular Dynamics

Roberto Barbera, 15t EGEE User Forum, CERN, 15t March 2006
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Aplikacie vied o Zemi

Enabling Grids for E-sciencE

Pozorovanie Zeme zo satelitov
Ozonove profily

Fyzika pevhného zemského jadra =
Rychle urCenie mechanizmu
doélezitych zemetraseni

Hydrologia
Manazment vodnych zdrojov
v oblasti okolo stredozemného mora (SWIMED)

Geologia
Geo-klaster: V&V iniciativa
Compagnie Géneérale de Géophysique
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Novsia EGEE aplikacia: Archeoldgia

Enabling Grids for E-sciencE

Laboratory
easurementsg
DB

—
Archaeological
bibliography

DB

—
Archaeological
Objects

DB

—
—

Images
DB

TextFile

DB
-

Uvod do Gridu a pro

Archaeo

DB

Archaeology
Media

Tourism
Cultural Heritage

Land Management

ArchaeoGrid

>
Climatology

Simulation/VR
DB

Archaeological
GIS

P.G.Pelfer, EGEE User Forum, March 1-3, 2006
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* Gridoveé projekty a EGEE projekt




Gridove projekty

Enabling Grids for E-sciencE

Mnohé snahy vyvijat’ Grid — na celom svete

*UK - OGSA-DAI, RealityGrid, GeoDise,
Comb-e-Chem, DiscoveryNet, DAME,
AstroGrid, GridPP, MyGrid, GOLD,
eDiamond, Integrative Biology, ...
*Netherlands - VLAM, PolderGrid
*Germany — UNICORE, Grid proposal
*France - Grid funding approved

eltaly — INFN Grid

*Eire — Grid proposals

*Switzerland - Network/Grid proposal

*NASA Information Power Grid
*DOE Science Grid

*NSF National Virtual Observatory
*NSF GriPhyN

*DOE Particle Physics Data Grid
*NSF TeraGrid

*DOE ASCI Grid

*DOE Earth Systems Grid
*DARPA CoABS Grid

*NEESGrid ‘DataGrid (CERN, ...) *Hungary - DemoGrid, Grid proposal
DOH_B'RN *EuroGrid (Unicore) *Norway, Sweden — NorduGrid
*NSF ivDGL ‘DataTag (CERN,...)

*Astrophysical Virtual Observatory
*GRIP (Globus/Unicore)

*GRIA (Industrial applications)

*GridLab (Cactus Toolkit)

*CrossGrid (Infrastructure Components)
*EGSO (Solar Physics)
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Prvé gridove projekty EU

Enabling Grids for E-sciencE

European DataGrid (EDG) www.edg.org

LHC Computing GRID (LCG) cern.chllcg

CrossGRID www.crossgrid.org
DataTAG www.datatag.org
GridLab www.gridlab.org
EUROGRID www.eurogrid.org

A,

JINFN
Europske narodné projekty: Lonip

[ Testhed for

Data Hagdliag

Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava
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Cy Narodné gridové iniciativy

Enabling Grids for E-sciencE

GRID

T R OE R M i

China Natlenal Grid

CroGrid

HELLAS
GRIDL

TeraGrid

- e ol [ T,
HE N

project
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file:///../../../../PAST_EVENTS/BALTIC SCHOOL/talks/Ireland http:/cagraidsvr06.cs.tcd.ie/
http://www.ngp.org.sg/
http://www.cngrid.org/
http://www.naregi.org/
http://www.ausgrid.org/
http://www.austriangrid.at/
http://www.opensciencegrid.org/
http://www.teragrid.org/
file:///../../../../PAST_EVENTS/BALTIC SCHOOL/talks/Italy http:/www.grid.it/

e ee EGEE - medzinarodna e-infrastruktura

Enabling Grids for E-sciencE

4+2 roc¢ny program:

Vybudovat', nasadit’ a
prevadzkovat konzistentné,
robustné a rozsiahle
produkéné gridové sluzby
Ktore prepajaju a su
zalozené na narodnych,
regionalnych a
medzinarodnych iniciativach

Zlepsit a udrzovat’ middleware
za u€elom poskytovania
spolahlivej sluzby pre
pouzivatelov

Pritiahnut’ novych ,
pouzivatel'ov z vyskumu aj s < @ =

priemyslu a zaistit’ Skolenia a e SicT'OVA

N N
pomoc/podporu pre nich nfraétruktﬂra

Prevadzka, podpora a

Skolenia

& vypocétové
centra
Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava 19
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Enabling Grids for E-sciencE

vyse 90 partnerov
32 krajin
12 zdruzeni (federacii)

Hlavné a narodné
gridové projekty v
Eurdépe, USA, Azii

+ 27 dalSich krajin

cez spriatelené projekty:

BalticGrid
SEE-GRID
EUMedGrid
EUChinaGrid
EELA

EGEE-Il: Expertiza & zdroje
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EGEE infrastruktura

Enabling Grids for E-sciencE

Test-beds & Services Support Structures
Certification testbeds (SA3) Operations Coordination Centre
Pre-production service Regional Operations Centres
Production service Global Grid User Support

EGEE Network Operations Centre (SA2)

Infrastructure:

* Physical test-beds & services

e Support organisations & procedures
* Policy groups

Operational Security Coordination Team

Security & Policy Groups
Joint Security Policy Group EuGridPMA (& IGTF)

Grid Security Vulnerability Group Operations Advisory Group (+NA4)

Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava 21



Cy ManaZment Gridu: Struktira

Enabling Grids for E-sciencE

® (perations Coordination
e Centre (OCCQC)

® Regional Operations Centre

O GGUS . T — rrlllanagement, 1ove(rlsight of
e o all operational and support
[ ] Operations Coordination Centre :Z; ;_,»‘5* aCtiVIi)tieS PP
Regional Operations
Centres (ROC)

— providing the core of the
support infrastructure, each
supporting a number of
resource centres within its
region

— Grid Operator on Duty

Resource centres

— providing resources
(computing, storage,
network, etc.);

Grid User Support
(GGUS)
— At FZK, coordination and
management of user

support, single point of
contact for users

Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava 22



Produkcné sluzby - vyvoj

200
180

Enabling Grids for E-sciencE

264 uzlov v 54 krajinach
~77 000 CPU
~25 PB disk, + paskové MSS
e W, - ~150k uloh/den
W,

o &
e A D
20000
18000

10000

‘\\H ﬁ. . Z é | 5000

@ 2006 Eurgpa-lechinologies™
B p o= .

Image,© 2006:NASA: & S . S S S
Image © 2006aTerraMetrics-—* WA @ g F ®
5 e
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Cy Hlavné komponenty

Enabling Grids for E-sciencE

rin l): The place where users logon to the Grid
-i. )’ R Broker (RB). Matches the user requirements with the available
) resources on the Grid

: Characteristics and status of CE and SE
(Uses “GLUE schema”)

3
©

S

a

N Computing Element (CE): A batch queue on a site’s computers where

the user’s job is executed

S
S
‘ Storage Element (SE): provides (large-scale) storage for files

Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava 24
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http://gridportal.hep.ph.ic.ac.uk/rtm

G Plan projektu EGEE: aplikacie

Enabling Grids for E-sciencE

* Rozsah projektu EGEE: plna podpora
pre akademické aplikacie (je taktiez
otvoreny pre priemyselny a socio-
ekonomicky svet)

* Hlavné kritérium uspechu EGEE
projektu: kol'ko spokojnych
pouzivatelov z kol'kych r6znych
oblasti ?

* Ciel': 5000 pouzivatelov (3000 po 2
rokoch) aspon z 5-tich disciplin

* Dve vybrané pilotné aplikacie pomohli — L
zhodnotilt vykonnost’ a funkénost <__Ppilot__> New, ...
vyvijanej infrastruktuary: Fyzika & Bio-
informatika

* Ciele na prvé 2 roky boli splnené, aj
prekroc¢ené (50 -> 180 uzlov)




Pilotné aplikacie projektu EGEE

Enabling Grids for E-sciencE

Fyzika vysokych energii (High Energy
Physics) s vypocCtovym gridom LHC
(www.cern.ch/lcg) vyuziva gridovu
infrastruktdru na ukladanie a analyzu
petabajtov (10 bajtov) realnych a
simulovnych udajov. LCG projekt je
hlavnym zdrojom poziadaviek a tvrdych
terminov, ktoré sa nedaju konvencne riesit.
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Enabling Grids for E-sciencE

Prirodzené pokraCovanie EGEE
Konzorcium bolo zvacsené
Déraz na poskytovanie infrastruktury
zvySena podpora pre aplikacie
prepojenie s inymi infraStruktdrami
priemysel viac zapojeny
SA: sluzby (service activities)

EGEE-I

- zriadenie prevadzky
NA: ,spoloCenske” aktivity (network)
- podporovanie virt.organizacii (VOS)
JRA: vyskum (“joint research activities”)
- napr. spevnenie middleware

Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava
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CIEICIC) Detailna Struktira projektu EGEE

Enabling Grids for E-sciencE

Priprava middleware a : Manazment
. o _ L .
integracia — 17% . Disseminacia a propagacia
S S, i _ RS
Zabezpecenie kvality — 1.5% : Trénovanie pouzivatelov a

Bezpecnost — 3% vzdelavanie
Vyvoj sietovych ¢ \ : Identifikacia aplikacii a ich
sluzieb - 2.5% 249, ~ podpora

Joint ) : Politika a medzinarodna
Research spolupraca

48%
Services
Doéraz v EGEE je na
0) 3 , “ s
48% Sluzby prevadzke produkcného
SA1: Prevadzka gridu, podpora a sprava gridu a na podpore
SA2: Zabezpe&ovanie sietovej infrastruktiry koncovych pouzivatelov




CHEE EGEE - zhrnutie

Enabling Grids for E-sciencE

* EGEE prevadzkuje najvacsi multi-VO grid na svete
* vytvara “gridovu vrstvu” v e-infrastruktire pre vyskum,
verejné sluzby a priemysel
* Klucové koncepty pre EGEE
— udrzatelnost — dlhodobé planovanie
— Produkcna kvalita

* Gridy su v podstate o l'udoch
* ... ako l'udi v roznych organizaciach prinutit’ spolupracovat’

* ... aako tato spolupraca moze byt umoznena prevadzkou gridu,
Skoleniami, podporou a (hajviac meniacim sa?) middleware-om



Informacne portaly pre Grid

Enabling Grids for E-s

EGEE projekt: http://lwww.eu-egee.org
(tréningy, konferencie, pre pouzivatel'ov)

Stranky UserinfoGroup: http:/legee-uig.web.cern.ch/egee-
uig/production_pages/UIGindx.html

(zaklady prace v Gride, navody)

gLite: http://lwww.glite.org
(middleware download, prirucka)

Slovenska narodna gridova iniciativa:
http://lwww.slovakgrid.sk

(priprava projektu, prirucky, aplikacie, ...)

Uvod do Gridu a projekt EGEE, EGEE kurz, 29.oktéber 2008, Bratislava 31



Enabling Grids for E-sciencE

Dakujem za pozornost.

egee.ui{AT}sav.sk
Miroslav Dobrucky
Ustav informatiky
Slovenska akadémia vied
Bratislava
www.eu-egee.org r

Information Society
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