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[1naH BbICTYNNEeHUS

PaHHne onpepgeneHnsa GRID

[ToHsaTHe o BupTtyansHomn OpraHmsauunm

ObnacTb 3apoxaeHust u npumenenmns GRID
[lepcnekTnBbl ONA pa3BuUTUA

MuHumanbHas apxutektypa ang ydactmsa B GRID
[MlpoekT EGEE 1 yyactue B Hem Poccum



[lepBble onpeneneHna GRID

,We will probably see the spread of ‘computer utilities’, which, like present
electric and telephone utilities, will service individual homes and offices
across the country.” Leonard Kleinrock (1969)

Mbl, BEPOATHO, YBUOAMM pacnpoCcTpaHeHNne «KKOMIMbTEPHbLIX YCIyry,
KOTOpble, NOA0BHO aNekKTpuYecTBy U TenedoHy, NnpuayT B AgoMa U
odumchkl N0 BCeEN CTPaHeE.

LA computational grid is a hardware and software infrastructure that

provides dependable, consistent, pervasive, and inexpensive access to

high-end computational capabilities.” |. Foster, C. Kesselmann (1998),
“The Grid: Blueprint for a New Computing Infrastructures”.

BoiuncrnimteneHbin Grid - 3To annapaTtHoO-NporpamMmmHast UHppacTpykTypa,
KoTopasi obecneymBaeT HageXHbln, YCTONYNBbLIN, MOBCEMECTHbLIN U
HeOopPOoron OOCTYN K BbICOKOMPOU3BOAUTENLHBIM BbIYUCITUTESbHBIM
pecypcam.
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CKoopanHMpoBaHHOE pa3aeneHne
pecypcoB -
BuptyanoHaa OpraHmsauus

» The sharing that we are concerned with is not primarily file exchange but
rather direct access to computers, software, data, and other resources, as is
required by a range of collaborative problem-solving and resource brokering
Strategies emerging in industry, science, and engineering. The sharing is,
necessatrily, highly controlled, with resources providers and consumers
defining clearly and carefully just what is shared, who is allowed to share,
and the conditions under which sharing occurs. A set of individuals and/or
institutions defined by such sharing rules what we call a virtual
ohrgeélavizdation.“ |. Foster, C. Kesselmann, S. Tuecke (2000), “The Anatomy of
the Grid”.

Pa3soerneHue (pecypcosg), 0 KomopoM Mbl 2080PUM, - 3MO He rpPocmo obmeH
aunamu, a ewe U npsmou docmyr K KoMrbromepam, rnpozpamMmMmHoOMy
obecrieyeHuro, 0aHHbIM U Opya2uM pecypcaM, Kak amo mpebyemcs Ors
COBMECMHO20 peweHuUs 3aday u cmpameaul 8bl0esieHUs pecypcos.
MPUHSIMbIX 8 MPOMbIW/IEHHOCMU, HayKe U UHXeHepuu. Pa3derneHue OO/mKHO
muamesibHO KOHMpPOoJupo8ambCs rnocmasuwukamu u nompebumensmu
pecypcos, bbimb SICHO U muameribHO oripederieHo, 4Ymo pacripederisiemcs,
KOMYy pa3spewiaemcs rnosib308amascsl U Ha Kakux ycrogusix. OmoeribHble
rnosnb3o8amesiu u/uiu UHcmumymal, NOOYUHAWUECS maKuM ripasurnam,
obpasyrom mo, 4mo Mbl HadbieaeM BupmyanbHou OpeaaHu3sayued.



The LHC Computing Model

1 TIPS = 25,000 SpeciInt95

*One bunch crossing per 25 ns
*100 triggers per second

*Each event is ~1 Mbyte

~ Gbits/sec Tier

Physics data
cache

Tier —
1 US Regional S
Centre ‘

or Air Freight

Physicists work on analysis “channels”

Each institute has ~10 physicists working

on one or more channels

100 - 1000
Mbits/sec Data for these channels should be cached

by the institute server

PucyHok Harvey Newman, Caltech



The LHC Computing Model (RDIG)

1 TIPS = 25,000 SpeciInt95
1 PC (2000) = ~15 SpecInt95
<100 MBytes/sec | 1 PC (2007) = 250 SpeciInt95

*One bunch crossing per 25 ns

*100 triggers per second

*Each event is ~1 Mbyte
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Gilder’s Law
— (32X in 4 yrs)

Storage Law

_~ (16X in 4yrs)

Moore’s Law
(5X in 4yrs)

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



[lepcnekTnBbl pa3BUTUS PECYPCOB A
GRID

e C 1986 no 2000 roab! npou3sBoANTESNIbLHOCTb
BbIMMCIIEHNU NPU TeX XKe 3aTpaTax Bblpocna
B 500 pa3. Oxupaetcsa, yto ao 2010 roaga
npousBoauTenbHoCcTb BbipacTeT B 30 000,

e Cenyac B mmpe okorsno 500 mnH. PC. U3 Hux
He bonee 30% umeroT Bbixon B UHTepHeT

e CpeaHuun Ko3achpuumeHT ncnonb3oBaHUA
BbIYNCIIUTENbHOro pecypca He npeBbIllaeT
5%!



Pecypcbl Heobxoamnmble Anst y4acTus B
BUPTYyanbHOW opraHu3aumnm
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YnpouieHHoe B3aumoaeucreme cepsucos/ CepBepoB )

Initial
Web iirf%?r/nation Web
Browser Server
Web Cepsuc MuHHManbHas KOHPUTypamus

1 yuyactua B GRID



The LHC Computing Model (RDIG)

1 TIPS = 25,000 SpeciInt95
1 PC (2000) = ~15 SpecInt95
<100 MBytes/sec | 1 PC (2007) = 250 SpeciInt95

*One bunch crossing per 25 ns

*100 triggers per second

*Each event is ~1 Mbyte
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EGEE: Partners

* Leverage national resources in a more
effective way for broader European benefit

/0 leading institutions in 27 countries
organised into regional federations

CERN
Central Europe (Austria, Czech Republic,
Hungary, Poland, Slovakia, Slovenia)
France
W Gemmany and Switzerland
m lreland and UK
m ltaly
B Northern Europe (Belgium, Denmark, Estonia,
Finland, The Nethertands, Norway, Sweden)
O Russia
South-East Europe (Bulgana, Cyprus, Greece,
Israel, Romania)
South-West Europe (Portugal, Spain)

Russia

us




CocTosiHMEe pecypcoB y4acTHUKOB [1poekTa

| Status for Resource Broker CERN_Ixn1188: Thu Jan 1-3 10:45:34 GMT 2005

@® No information
Scheduled Maintenance

@® Timeout

@ Globus OK

@ RB OK




EGEE Activities

Middleware Engineering and

Integration

Quality Assurance o

Security y

Network Services /
Development

48% Services

SA1: Grid Operations, Support and Management
SA2: Network Resource Provision

ol

\
y

28% Networking

NA1: Management
NA2: Dissemination and Outreach

NA3: User Training and Education
NA4: Application Identification and
Support

NAS5: Policy and International
.' Cooperation

|

Emphasis in EGEE is on
operating a production
grid and supporting the
end-users

Starts 15t April 2004 for 2 years (1st phase) with EU funding of ~32M€




EGEE activities’ relative sizes

“Networking” (NA1-5): 30%

Mware/security/QA
(JRA1-4): 22%
JRA4 1 NA2
JZR;ZZ Jgﬁﬁs 2% ngs i
JRA1

15%

SA2
1%

Grid operations (SA1,2): 48%

SA1
47%

Emphasis in EGEE is on operating a production
grid and supporting the end-users



Grid Operations Management

e ‘
OoMC
O.perations Manager
(CERN)
ROC ciC ' Network Resource
ROC Coordinator Centre Managers Provision
Centre Managers Network Manager
INFN - CNAF (ltaly) 2
Barcelona -IFAE - PIC (Spain) CCLRC (UK) GEANT /NREN
INFN - CNAF (ltaly) CERN

CCLRC (UK)

CYFRONET (Poland)

FZ Karlsruhe (Germany)
GRNET (Greece)

IN2P3 (France)

NIKHEF (NL) + SNIC (Sweden)
IHEP (Russia)

IN2P3 - CNRS (France)
MSU-SINP (Russia) - from M12

*NRENS being defined in
collaboration with GN2




AkTuBHOCTH Poccnn B EGEE
(Oﬁmaﬂ xoopaunanuda - Mneun B.A. HUHUAD MI'Y)

NA2 - Dissemination and Outreach (PykoBogut T. Ctpux, OUAN)

Operate the dissemination Web site, support mail lists and Web base collaborative
tools, organize presentations, visits, 2 project conferences and showcases per
year, publication of dissemination material.

NA3 — User Training and Induction (PykoBoguTt E. Cnabocnuukasa, UPBI)

Produce training and course material. Deliver on-site courses and support distributed
courses in the project.

NA4 — Application Identification and support (Pyk. E. TuxoneHko, ONAWN)

Support HEP and Bio pilot applications. ldentify early users. Introduction of new user
communities. Definition of common application interfaces and tools. Creation of
an Industry Forum.

SA1 - European Grid Support, Operation and Management (PykoBogaTt
A. KprokoB, HUMAD MI'Y un 1O. JlasuH, UDBDI)

Core infrastructure services. Grid monitoring and control. Middleware deployment and

resource induction. Resource and user support. Grid management.
SA2 — Network Resource Provision (Pyk. B.[1obpeuoB, KWA)
Definition in collaboration with RN Geant,...



Applications

Resource Centers

Pa3sutune [poekta EGEE

2003 2004 2005 2006 2007
Year 1 Year 2 Year 3 Year 4
Chemistry Biodiversity
Industry Geophysics
Particle Physics Eh Observation Climate Modeling
Bioinformatics
= oromy Nanotechnology
5 Sites 25 Sites 100 Sites 500 Sites (Global)
1K CPUs 5K CPUs 50K CPUs 250K CPUs
10 TB 50 TB 1PB 10 PB



Increased functionality,
standardization

Developing Grid Standards

Vlanaged
Research — shared
virtual
Web services, etc. —
Real standards
Multiple implementations
Internet__ Globus bie TP
standards Toolkit

Defacto standard
Custom Single implementation
solutions

o >
1990 1995 2000 2005 2010

Slide courtesy of lan Foster, Argonne National Labs



[TonesHble CCbINKU:

European DataGrid (EDG) www.edg.org

LHC Computing GRID (LCG) cern.ch/lcg

GridLab www.gridlab.org
EGEE public.eu-egee.org
RDIG www.egee-rdig.ru
GRIDCLUB www.gridclub.ru

GRID B UDBO www.ihep.su/egee



 CITACMBO 3A BHMMAHUE.

- BAWW BOITPOCHI ?



