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HayKka c HTeHCcMBHOM 06paboTKOM AaHHbIX — HOBasA
napagurma

nckazai, B 2005 1., 4To BCTYTUICHUE XUITCa AUDEK v Xoi )
HAy4HBbIX I/ICCJIGI[OBaHI/Iﬁ B 3I10XY II€TA- U 9K34- Ha3Ban rpuA_Texaonom" OAHHM u3 Tpex
JAHHBIX JOJIX)KHO HCI/I36€)KHO HOTpe6OBaTB CTO/INMOB ycnexa (HapﬂAy C YCKOpMTEIIEM LHC
pa3BUTHUSA HOBOM HAYKHM ¢ MHTEHCHBHOM 1 PUIUHECKUMM YCTAHOBKaMM).

00pa0dOTKOM M HA3BAJI 3TO UBMCHCHUE
«YEeTBEPTOU MAPAAUIMON HAYKW, B
JOIOJIHEHUE K TPEM MPEABIAYIIIUM HAYYHBIM
apagurMaM — 3KCIIEPUMEHTAIBHOM,
TEOPETUUECKON U BBIYUCIUTEIIbHOU

bes3 opraHusauuu rpua-uHGpacTpPyKTypbl Ha
LHC 661710 661 HEBO3MOKHO 06pabaTtbiBaTh U
XPaHUTb KO/10CCa/IbHbIM 06 BbEM AAHHBIX,
MOCTYMAOLLMX C KO/A/ANAepa, @ 3HAYUT, - U

~ COBepLUaTb HAayYHble OTKPbITHA.

CerogHsa yxe H1 OAVH KPYMHbI NMPOEKT He
OCyLLLecTBUM 6e3 UCrno/1b30BaHUA
pacnpege/ieHHOW MHPPACTPYKTYpbl AA
06paboTKU AaHHbIX.

LLEPH BxoguT B 3py Boabwuux AaHHbIX 1 AB/AETCA
OAHMM 13 NpuMepoB (HapAAy ¢ co3gaHunem B LLEPHe
WWW-BCEMUPHOM NayTUHBbI), KOTA4a pa3paboTKu B
06/1aCTU PUSMKM YaCTUL, HAYMHAIOT B/IMATb Ha

ncca1ea4o0BaHUA B FMMX HAY4YHbIX 0b6/1aCTAX.
(LIT, JINR')a' APY y
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CERN Computer Centre

ATLAS ~ 320 MBISE:: !

ALICE ~ 100;.ME.-'531:




Moae/sib KOMnbOTUHIra Ha LHC

Tier-2 Centres

Tier-0 (CERN):
Tier-1 Centres . UL 2 =0
- - -~ 10 Gbit/s links *HavanbHas
g B ., GridKa PEKOHCTPYKLUMUA AaHHbIX
T3 * PacnpeneneHue gaHHbIX

Tier-1 (11 centres):
*[locTosiHHOE XpaHeHune
OaHHbIX
er- 'PeKOHCprKLWIﬂ n
FY L. FNAL - j| o6paboTka
| AHanun3
Tier-2 (>200 centres):

INFN-CNAF kot ' * MogenupoBaHue
« dDU3NYECKU aHanu3

3 [}
CCiNgP3. 25 ii" i‘ -

Lyvon, Fravew




C
» Builtin the 70s on the CERN site (Geneva)
« | ~3000'm? (3 main machine rooms)

« 3.5 MW for equipment

New extension:

* Located at Wigner (Budapest)

e ~1000 m?

e 2.7 MW for equipment

* Connected to the Geneva CC with 2x100Gb
links

e B
ERN Computer Centre ===

100 GhE

i F T-Systems -

frafi 100.G, ‘

e )



Combined (sum of experiments)
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Enabling Grids
for =-scienck

& &I European Grid Infrastructure

The LCG (LHC Computing Grid) project was a
continuation of the project EU-dataGrid. The main
task of the new project was to build a global
infrastructure of regional centres for processing,
storing and analysis of data of physical experiments
on the Large Hadron Collider (LHQ).

2003 — Russian Consortium RDIG - Russian Data
Intensive Grid — was established to provide a full-
scale participation of JINR and Russia in the
implementation of the LCG/EGEE project.

2004 — The EGEE (Enabling Grid for E-Science)
projects was started up. CERN is its head
organization, and JINR is one of its executors.

2010 — The EGI-InSPIRE project (Integrated
Sustainable Pan-European Infrastructure for
Researchers in Europe)
9/98
T.Strizh (LIT, JINR)



Applications

Resource Centers

2003

EGEE (Enabling Grids for E-sciencE)

Russia

2005

Year 2

I

Earth Observation

CERN
Cenfral Europe (Austria, Czech Republic,
Hungary, Poland, Slovakia, Slovenia)

France

Germany and Switzerland

Ireland and UK

Italy

Northern Europe (Belgium, Denmark, Estonia,
Finland, The Netherlands, Norway, Sweden)
NRENSs

Russia

South-East Europe (Bulgaria, Cyprus, Greece,

Israel, Romania)
South-West Europe (Portugal, Spain)
USA

2006 2007
Year 3 Year 4

Seophysics
Climate Modeling

Nanotechnology

100 Sites 500 Sites (Global)

250K CPUs

50K CPUs
1PB 10 PB

"

The aim of the
project is to
create a global
Pan-European
computing
infrastructure of
a Grid type.

- Integrate regional
Grid efforts

- Represent leading
grid activities in
Europe
10 Federations,
27 Countries,

70 Organizations



Status Jan 2011 (yearly increase)
13800 users: +38%
288000 LCPUs (cores): +18.9%
117PB disk: +192.5% vl
91.5PB tape: +5q % m@*r |

340 sites: +7fﬁ

56 countries: +7.,7%

%17 VOs: +24% P P~
30 active VOs: constant 3« =i

Archeology
Astronomy
Astrophysics
Civil Protection

_* Comp. Chemistry
-_Earth Sciences

-

?

UK Computing for Particle Physics




The Map of OSG Sites (in the US)
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Collaborating e-Infrastructures

o B> €
S ST
\v{"‘m-’“ »7 fﬂ

European Commission co-funded projects

- Q Projects with other funding GEANT?2

Potential for linking ~90 countries by 2010

<
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European e-Infrastructure

Need to prepare permanent, co%‘--.ﬂlmg- e
<Rfructure

Ensure the long-term sustainability of the European e-in
independent of short project funding cycles
Coordinate the integration and interaction between National Grid

Infrastructures (NGIs)
Operate the European level of the production Grid infrastructure for a wide

range of scientific disciplines to link NGls

Testbed phase Initial production phase Routine usage phase

Sustainable e-Infrastucture

0907 11/08

I | I | | | | | |
2002 2004 2006 2008 2010 2012

The EGEE project - Bob Jones - EGEE'08 - 22 September 2008 14



g ECGLINSPIRE

The EGI-INSPIRE project (Integrated Sustainable Pan-
European Infrastructure for Researchers in Europe)
started on 1 May 2010, co-funded by the European

Commission (contract number: RI-261323) for four years,
as a collaborative effort involving more than 50
Institutions in over 40 countries. Its mission is to establish
a sustainable European Grid Infrastructure (EGI).
EGI-INSPIRE is ideally placed to join together the new
Distributed Computing Infrastructures (DCIs) such as
clouds, supercomputing networks and desktop grids, for
the benefit of user communities within the European
Research Area.

15


http://ec.europa.eu/index_en.htm
http://ec.europa.eu/index_en.htm
http://www.egi.eu/about/egi-inspire/EGI-InSPIRE_partners.html
http://www.egi.eu/about/egi-inspire/EGI-InSPIRE_partners.html
http://www.egi.eu/about/egi-inspire/d-and-ms/Q8_deliverables_and_milestones.html

European Grid Infrastructure (EGI

\

The is a publicly funded e-infrastructure put together to give scientists
access to more than 370,000 logical CPUs, 170 PB of disk capacity to
drive research and innovation in Europe.

Resources are provided by about 350 resource centres who are
distributed across 56 countries in Europe, the Asia-Pacific region,
Canada and Latin America.

EGI-INSPIRE partners

EGI-INSPIRE is a consortium of 50 partners, including 37 National
Grid Initiatives (NGIs), two European International Research
Organisations and eight partners from the Asia Pacific region.

From Russia was E-Arena, now is JINR

16



EGI Capacity building

2004-2013

Sites 2004

CERN 1 CPU cores (EGI and 372,612 (315 resource

integrated resource

centres

e Capacity providers) )
Sweden 2 Disk/Tape (PB) 180/167

Countries 56
NGI_BG 1
Canada 1 Average Job/day 1.67 (2.25 including local

Jobs (Million) computation)

NGI_FR 1

High-Energy Physics 93.78%
NGI_DE 3 ret .

stronomy an o
Russia 1 % of total Astrophysics 2.78 %
norm. CPU

. : o
NGI_UK 1 wall time Life Sciences 1.31%
NGl GR 1 consumed Remaining disciplines 2.13%
NGl FI 1 CPU wall Integrated, Billion hours 4.8

— time Jan 2004-Mar 2013 36.8 (normalized HEP-SPCO06)
I Taiwan 1 ISGC 2013, Taipei, 21-03-2013

T.Strizh (LIT, JINR)



Country Normalized CPU time 2014
\

View': f normcpu-HEPSPECO6 / 2014:1-2014:12 / COUNTRY-VO / lhc (x) / GRBAR-LIN /|

COUNTRY Normalised CPU time (HEPSPECO6) per COUNTRY

Others Canada

France

44— Germany

nited States of America

Italy

Japan

Netherlands

United Kingdom

Russia

Switzerland Spain

Sweden

All Country - 17,739,571,904 Russia- 711,191,088
Job 561,003,092 19,322,261

18



RDIG Russian Data Intensive Grid

~ussian ata

ntensive rid Infrastructure (RDIG)

low the RDIG infrastructure comprises

RDIG Resource Centres:

— ITEP
— JINR-LCG2 (Dubna)

AR A Cakrneteptypl. \ ) — RRC-KI

. - 5 = “Sesenely

- @ — RU-Moscow-KIAM

~ | —RU-Phys-SPbSU

— RU-Protvino-IHEP

— RU-SPbSU

| —Ru-Troitsk-INR
—ru-IMPB-LCG2

— ru-Moscow-FIAN

— ru-Moscow-MEPHI
—ru-PNPI-LCG2 (Gatchina)
A — ru-Moscow-SINP

o | - Kharkov-KIPT (UA)

o Z - BY-NCPHEP (Minsk)

| ‘ | - UA-KNU

= -- UA-BITP




RDIG Normalized CPU time (2014)

'EGI View': / normcpu f 2014:1-2014:12 / SITE-DATE / |hc (x) / GRBAR-LIN / | 20

Russia Normalised CPU time (kSI2K) per SITE

Others
Ru-Troitsk-INR-LCG2

ITEP

JINR-LCG2

JINR-T1
ru-PNPI

RRC-KI

RRC-KI-T1




NR“Central Information a“w puti |

= _ d8 s
S -m- LCG2 Tiuer2 Site = |
\\\\@ ) | i ! |
ier Sil}e | |
| ' }

)

hg Corﬂ:lex

~ JINR-CMS T

- -3
-

NN ’) 7 f‘ f:j‘ , } ,
OnPIIGe 3780 (@) IRl ~ 6 million Jobs (using ~210 million
5 AN . N : :
agecapacity 2500\i5l\ ; N normalized CPU time)
ility and-ReIia@ §r=99% s were executed during 2014
"‘k\\ Sl | .'7-‘:*,";-3-'; SN '\\\_I.g

Grid users

Local users (no grid) JINR-Tier2

Normalized
CPU time
share was
33% of RDIG
in 2014

ino-1HEP

COMPASS  BES
0,2% 0,9%

CH-CERN
11%

JINR-Tierl S ENALERS
Normalized 7%
CPU time share

was 5% in

WLCG for CMS

in 2014




JINR distributed cloud grid-infrastructure for training and research

MPI could become a pla Ing, research,
grid development, tests and evaluation of modern
clusters technologies in distributed
computing and data management.
Main componsnis of  SUCH infrastructure was set up at LIT integrating
mecdsrn distrioltad - the JINR cloud and educational grid
comottine zne czita . .
MENEYS SN infrastructure of the sites located at the following
tashnologles organizations:

desktop
grid ‘N

data
management

Institute of High-Energy Physics (Protvino,
Moscow region),
_ Bogolyubov Institute for Theoretical
i Physics (Kiev, Ukraine),
National Technical University of Ukraine
"Kyiv Polytechnic Institute™ (Kiev, Ukraine),
L.N. Gumilyov Eurasian National

 ‘§.‘@%ﬁﬁ’

UA-BITPEDU

;as@@@a

mmmmmm ¢ University (Astana, Kazakhstan),
""" el 1 ey o Con o 5y B.Verkin Institute for Low Temperature
****** . = - & - FeE - % Physics and Engineering of the National
Academy of Sciences of Ukraine
Se (Kharkov,Ukraine)
Scnzrne of ing disiriguizd ) :

Institute of Physics of Azerbaijan National
Academy of Sciences (Baku, Azerbaijan)

2
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YckopurenbHbid kKommieke HUKA

CD

Yoke Cryostat ECal
/SC Coil /TOF

e/ / /
T _/FD /ECT/ BBC//

Ona npoekta HAUKA noTtok gaHHbIX umeeT =

cnegytoLime napaMmeTpbl: Mopenuposatine
6 6 o pacnpenesreHHoOU & © .op
- BbICOKasi CKOPOCTb Habopa COOLITUM (0 omnwioTepHoii - | 2
6 Kl'y), UHGPaCTPYKTYpbI .
- B LiEHTpanbHOM CTONKHOBEeHMM Au-Au VWV a =
npu aHeprnax HUKA obpasyetca Oo -
1000 3apsKeHHbIX YacTuu, CoanaHa H =
- [MporHosmpyemoe KonNn4ecTBo cObbLITUIA  Modenk Ans r = > =1
19 MUNNNapOos; vu3yHenna - ] [ e s
< NPOLIECCOB: A ey (s
- 00K 06BEM UCXOAHBIX AAHHBIX MOXET  Tape robot, — e E Q€
ObITb oueHeH B 30 PB exerogHo, unn 8.4 vDisk array, R 8 aE 5
PB nocne obpaboTku. vCPUCluster. | 7 e




Worldwide LHC Computing Grid Project (WLCG

3agauun poccurickux 1eHTpoB u OMAN B npoexkre WLCG B 2014
rofay:
» Co3ganne KOMILIEKca TecToB s gLite
« Buenpenue cepBrucoB WLCG ny1s1 sxciepuMeHTOB
* PazButue cucreM monutopunra WLCG
« CucremMa r1o6aIbHOr0 MOHHTOPUHTA T1er3 MEeHTPOB
« Pa3BuTHE MakeTOB MOACIUPOBAHUS JJIs1 SKCIIEPUMEHTOR
» Pa3paborka apxurexrypsl Tlerl nearpa B Poccun



WLCG Google Earth Dashboard

File Edit View Tools Add Help
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Cuncrtema MoHuUTOpUHra Tier3-ueHTpoB And
aHann3a gaHHbIX akcnepumeHToB BAK

KOHdUrypauui LeHTpoB ypoBHSA Tier3. C npUMMEHEHUEM TEXHOMOrUiA BMpTyanmsau,MM

Takasi UHdpacTpykTypa bbina peanusoBaHa Ha 6a3e BUPTYanbHbIX KIACTEPOB, YTO
No3BONUMNO pa3spaboTaTtb ANs KaXaoro BapnaHtTa KoHduUrypaumm goKyMeHTauuto,
HaCTPOWUTb NN paspaboTaTb cpeacTBa NOKarbHOrO MOHUTOPUHra, BblipaboTaTb NOSHbIE
pekoMmeHgaummn no cucteme cobopa nHdopmauumn anga rnodanbHOro MOHUTOPUHIa
LEeHTpOB ypoBHS Tier3.

/ 2 WN\ 2 WNS
Headnode + WN Headnode
kPBS (Torque) / k PROOF j

/ 2 WNs [ 2 WNs
TR T
Headnode + WN Headnode

k Condor j Qracle Grid Engiry

/

Q=

Manager (redirector)
\_ XRootD

/

§‘§!

servers

U\

Manager (redirector)
XRootD

Ganglia
web
frontend

development
host

OO

Peannsaumnsa cnctemsl
MOHUTOPUHra Tier3 — LeHTpoB
(He-rpna) MMeeT OrpoMHOE
3HadeHne ans KoopamHaumm
paboT B paMKax BUPTyanbHOM «g{ﬁ o \
opraHm3saumu, Tak Kak
obecrneunBaeTca rnobanbHbIn I s
B3rngaa Ha Bknag Tier3 cantos

B BbIYMUCITUTENBHbIN MPOLIECC.

T.Strizh (LIT, JINR)



ApXUTEKTypa CUCTEMbI pacnpege/ieHHOro XpaHeHus

AAHHBbIX 3KcnepumeHTa ATLAS

Pa3paboTka HOBOW apXMUTEKTYpPbl CEPBUCA

YA3/IeHUA AaHHbBIX A7 obecneyeHuA

LLe/I0CTHOCTU pacrnpesAe/IeHHOro XpaHeHUsl

MHbOpMaLum skcnepmumenTa ATLAS.

*

*

*

06CNyKMBAET 3anpocChl Ha yAaneHue,
opraHusyeTt 6a1aHCMPOBKY Harpysku,

obecrneymBaeT MaclWTabmpyemocTb U
OTKA30yCTOMYUBOCTb CUCTEMDI,

KOPPEKTHYIO 06pabOoTKy UCKAOHEHUH,
BO3HMKAOLWMX B NpoLecce paboTol,

CTpaTeru1io NoBTOpa onepauum B
c/ly4ae BO3HMKHOBEHMA OTKA30B.

PaspaboTaHbi:

*

HOBbIM UHTEpdENC mexay
KOMMOHEeHTamu cepBmca

CcO3/4aHa HoBaA cxema 6asbl gaHHbIX,
NnepecTpoeHo AApa CepBUCa,

CO34aHbl UHTEpPPEnChbl C cucTeMamm
MaCCOBOro XpaHeHwus,

MOAepHU3MpPOBaHa CMCTEMA
MOHUTOPUHra paboTbl cepBuca.

400000 Last 24 hours amount of deleted files at all clouds

350000

300000

250000

200000

150000

100000

N

CERN

50000

0
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
2012.08.12 22:30 - 2012.08.13 22:30

Co34aHHbIV cepBuUC obecneynBaeT Le/0CTHOCTb
XpaHeHuA nHpopmMaLmm B reorpadpuyecku
pacnpegeneHHon cpege. [aHHble SKCnepuMeHTa

ATLAS pacnpegeneHbl 601ee, 4em Ha 130 rpug-camTax

c 0bwmm 06BEMOM AMCKOBOrO NPOCTPpaHCcTBa H6os1ee

120 neTabaiT, B KOTOPOM XPAHATCA COTHU MU/I/IMOHOB

dannoB. HepgenbHbi 06BbEM yaanaembIX AaHHbIX
coctas/seT 2 16 (20 000 000 ¢aiiioB).

Strizh (LIT, JINR)




NnobanbHasa cuctema MOHUTOPUHIa Nepeaayn
AQHHbIX B UHPpacTpyKkType WLCG

CNocobHoM cobupaTtb MHPOPMALMIO

- O KaXKAom nepegaye AaHHbIX
o Welcome to the Worldwide LHC Computing Grid
neTa6aMTa B AeHb), Last 24 hours

- HE3aBMCMMO OT MeTO/a OCYLL,eCTB/eHNA
(HECKO/IbKO MPOTOKO/I0B U i s

o
S8 GAO O”yé L 00;9&0&0 ’yiéé‘&w'&&e PSS

cepBKCOB nepeaaun $aiinos, FTS, xROOTd), ... e

oughput (MB/s) b
FOF

&

a

g

- ypoBeHb pecypcHoro ueHTpa (Tier-o,Tier-1,Tier-2 T|er-3)
- MPUHAA/NEKHOCTU AAHHBIX ONpesAe/IeHHOM BUPTYa/IbHOM OpraHmn3aLuuy;

- nepeAaBaTb C BbICOKOM CTEMEeHbIO HAAEeXKHOCTU COOpaHHYO MHPOpMaLUIO B
LeHTpa/sibHoe xpaHuauuie (ORACLE, HADOOP);

- 0bpabaTtbiBaTb COOpaHHbIE AaHHbIE A4/1A NpeaoCTaB/1€HUA Pa3/IMYHbBIM
noTpebuTensam n nporpaMmMHbie UHTepdenCbl 4/1A NONYYEeHUA AAHHbIX.

CucTema no3Bo/iIAe€T NO/IHOCTbIO YAOB/1I€TBOPUTL NOTPEOHOCTU B
MHPOpMaLMM Pa3/IMYHBIX TUMOB NMO/Ib30BaTe/1Iei U aAMUHUCTPATOPOB
nHppactpyktypol WLCG.

28
T.Strizh (LIT, JINR)



LIT JINR - BES-llI collaboration

LIT team is a key developer of the BES-

[l distributed computing system

A prototype of BES-IIl Grid has been built (9 sites
including IHEP CAS and JINR). Main developments
have been done at IHEP and JINR. The Grid is based on
DIRAC interware.

Monitoring

- BES-III grid monitoring system is operational since
February 2014.

- Implementation of the new monitoring system based
on DIRAC RSS service are in progress

Job management

- Advising on the CE's installation and management
- BES-IIl jobs can be submitted on JINR cloud service
now

Data management

- Installation package for Storage Element was adopted
for BES-11I Grid

- Solution on dCache-Lustre integration was provided
for main data storage in IHEP

- Research on the alternative DB and data management
service optimization is in progress

Infrastructure
- Creation of the back-up DIRAC services for BES-II grid
at JINRis in progress
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Authors: Sergey BELOV, Igor
PELEVANYUK, Alexander UZHINSKIY,
Alexey ZHEMCHUGOV, Ziyan DENG,
Xiaomei ZHANG, Weidong LI, Xianghu

ZHAOQ, Tian YAN, Tao LIN, Gang ZHANG,
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BctynaeHue B 3py Big Data

Whereis LHC in Big Data Terms?

Business emails sent
3000PB/year
(Doesn’t count; not managed as
a coherent data set)

We are BIG!

e Current LHC data set, all
data products: ~250 PB

g - i
y \\‘"{
'LHC data
{

_»;.\1 SPB/yr |
b /£

A - /—‘i_‘:\
Dy US

Censugy

CpaBHUTENBHAS THarpaMma o0padaThIBAEMbIX JAHHBIX HAIVISIHO MOKA3bIBAET, YTO
uccnenosanus B [IEPHe nayt B yesaoBusix bosabiux JlaHHbIX.

ITocae monepuuzamuu u 3anycka LHC B 2015 rogy moTok gaHHBIX BO3pacTeT B 2.5
pa3za, 4To NOTpeOyeT yBEIUUCHUS PECHRL QB Bl TUMH3ALMN UX UCIIOJIb30BAHUS.



Combined grid and cloud access to increase

WLCG efficiency

| d O0/IbIIINMUA

*KecTKasa CTpyKTypa cucTembl Frpug, co34aBanach AASA l—[ AI I'Z[ A

MHTErpaLmu y»}Ke CyLL,eCcTBYHOLMX annapaTHbIX U
MPOrpaMMHbIX peCypCoB, 3aPUKCUPOBAHHbIX B
cucTeme, B TO BpemsA KaKk 06/1a4Han CTPYKTypa
pacrpeseeHHbIX BblMMC/I€HUIM OKa3biBaeTcA 6o/1ee
rMOKOM, UCNO/Ib3YA BUPTYa/IbHble K/1acTepbl U3
BMPTYa/IbHbIX BbIYUC/NTE/EN.

[pUMepOoM yxe UMeroLLLenCA TEXHO/I0MUK,
peanunsytowen nogo0HbIN CMHTE3 A1A paboThl C
Bosbwmmu flaHHbIMU ABAAETCA cucTema PanDA
(Production and Distributed Analysis — 06paboTka
AQHHbIX U pacnpese/ieHHbl aHa/M3) SKCNepUMEHTA | : : .
ATLAS Ha LHC. Ceroana PanDA pa3Busiach B B oo necrs o il

EKCMKOHE He TOJIbKO

::""m _...}.,‘, : )

B BPOCKUIA 1 3BY4HbIN

YHEHbIX U KOMMNbHOTEPHbIX

cuctemy BigPanda v paccmaTpurBaeTca B KavecTBe NPOGECCUOHANOR, HO 1

NONUTUKOB Pa3HOro paHra.

naatdopmsbl g41Aa meranpoekta NICA B OUAMN. Cyneprommbiotepst Nel5, 2013, c1p.56
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Resources Accessible via PanDA &'J

PanDA

._... ilar Ai!hI“thﬂm;Ii 0200, M@]my
.o.._.",""'?_'.f..o.
_’/ /- NORDUGRID s el @ﬂ'[h]@]fs

/\
Grid Solution for Wide Area
Computing and Daca Hanalng

C{% = FutureGmd
— ¥ - KSEDE ~imur 28 predaar
A . G
.l rt - { r}
! T ! ‘ 'L
nectar B :
271 PF
18,688 compute
nodes
ﬁ 710 TB total memory
OM mazon 4 ml?;rgognhnscp = 3D Torus
.’ 32PB
' Webservices®
em 29PB
(HPSS)
512 Service and I/O nodes n

[IpoekTs! ¢ cynepkommbiorepabsiMu ieHTpamu HUL K1, HHI'Y, Octpasa (Yexus)
Hentpsl bompmux nanaeix B HULL KU, POY nwm. [Inexanosa

«Anpekc» 3anyctun ¢padbpuky no padore ¢ 6onbLWUMM aHHbIMU

«AHOeke» OTKpbIBaeT HanpasneHue no pabote ¢ donblUMMM gaHHbIMKU. Npe3eHTauuns
npoekTa, Ha3BaHHoro Yandex Data Factory, npowna B [Napwxe, Ha KOHepeHUnn
LeWeb. KomnaHua byget npeanaratb cBouM COBCTBEHHbIE TEXHOSOMMMN, Co3aaHHble Ang

06paboTkm BoNbLIMX MAaCCUBOB AAaHHbLIX, A8 pelleHna 3agady apyrux KomnaHumn.
T.Strizh (LIT, JINR)



IIpoekT co3panus meHTpa ypoBHs [lerl B Poccuu

C 2011 roga uayT OArOTOBUTENBHBIE PAOC
Tier]l B Poccuu muist 06paboTKH, XpaHEHUS U aHAIN3a TaHHBIX C bOJIBIIOro
agponHoro kojaiaepa (bAK) na 6aze HULL K1 u OMAN. B HacTosiee BpeMs B
pamkax @IIT MunucTepcTBa 0Opa3zoBaHus U Hayku P uHaHCUpPYETCS TPOESKT
CO3/IaHUs MPOTOTUIA STOTO KOMIUIEKCA.
28 centa0ps 2012 rona Ha 3acenanuu HabmrogarenbHoro CoBera MpoeKTa
WLCG (rmobansHas rpua-undpactpykrypa mis bAK) Obut OpuHAT 11aH CO3aHus
Tierl B Poccun.
B 3T0M 1mu1aHe 3 OCHOBHBIX 3TaNAa:
Ilepsblii 3Tan (1exadbps 2012 roga-3akoHYeH) - co3ganue mpororuna Tierl 8 HULJ
KN u OUSN.
Bropoii 3Tan (Hos160ps 2013 roma) — ycraHoBka o0opymoBaHus 1t 6azoBoro Tierl
IIEHTpPAa, €ro TECTUPOBAHUE U JIOBEACHUE 10 HEOOXOAUMBIX (DYHKIIMOHATIBbHBIX
XapaKTEPUCTHK.
Tpernii 3Ttan (Hos10ps 2014 rona) - 1OOCHaIIEHHUE 3TOTO KOMILJIEKCA U BBOJI B
SKCILIyaTalnio mojiHoMaciTaoHoro Tierl menrpa B Poccum.
B nanbHeieM norpedyercs nJIaHOMEpPHOe NMOBbILICHH e
BbIYUCJIUTEIbHOH MOIIHOCTH M CHCTEM XPAaHEHMSI JAHHBIX B COOTBETCTBHH €
TpeGOBaHnﬂMﬁ33KcnepnMeHTOB.

pDa YPOBHS



R_Tier1 Connectivity Scheme

REAL TIME NETWORK
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Co3zaaHue CMS Tier-1 B8 ONAU

> UHskeHepHas nHdpacTpyKTypa (cucrema
6ecrnepebOMHOro 3/1€KTPONUTAHUA, KAMMAT-
KOHTPO/1A);

> BbICOKOCKOPOCTHaA HageXHaA ceTeBan
MHPPACTPYKTYpa C BblAe/1I€HHbIM
pe3epBupyembiM KaHasziom B LEPH
(LHCOPN);

> BblUMC/UTE/IbHASA CUCTEMA M CUCTEMA
XpaHeHMA Ha 6a3e AMCKOBbIX MAaCCMBOB U
JIEHTOYHbIX OUOAMOTEK BONBbLLON EMKOCTU;

> Hage*HOCTb U AOCTYNHOCTb 100%

2015 2016
CPU 57600 | 69120 | 82944
(HEPSpec06)
Number of core | 4800 | 5760 | 6912
Disk (Terabytes) 4500 5400 6480
Tape (Terabytes) 8000 9600 | 10520
Link CERN-JINR 10 40 40
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Frames for Grid cooperation of JINR
Worldwide LHC Computing Grid (WLCG)
EGI-InSPIRE
RDIG Development

Project BNL, ANL, UTA “Next Generation Workload Management and Analysis System
for BigData”

Tierl Center in Russia (NRC KI, LIT JINR)
6 Projects at CERN

CERN-RFBR project “Global data transfer monitoring system for WLCG
infrastructure”

BMBF grant “Development of the grid-infrastructure and tools to provide joint
investigations performed with participation of JINR and German research centers”

“Development of grid segment for the LHC experiments” was supported in frames of
JINR-South Africa cooperation agreement;

Development of grid segment at Cairo University and its integration to the JINR
GridEdu infrastructure
JINR - FZU AS Czech Republic Project “The grid for the physics experiments”

NASU-RFBR project “Development and implementation of cloud computing
technologies on grid-sites of Tier-2 level at LIT JINR and Bogolyubov Institute for
Theoretical Physics for data processing from ALICE experiment”

JINR-Romania cooperation Hulubei-Meshcheryakov programme

JINR-Moldova cooperation (MD-GRID, RENAM)

JINR-Mongolia cooperation (Mongol-Grid)

JINR-China cooperation (BES-III)




LIT traditional conferences

Distributed Computing and Grid-technologies
in Science and Education

ompu [lonal
50) NEC'2013 = & '

XXIV International Symposium on Nuclear Electronics & Computing

19639013

4D,
e o]

Mathematics. Computing. Education

IGITA‘L"COUUECTIONS
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LIT schools

ao 1 JINR / CERN
(S 7 GRID AND ADVANCED INFORMATION SYSTEMS AlIS-GRID-2014 MPAMCS2014

SCHOOL ON NUCLEAR ELECTRONICS & Oktober August, 25-30
COMPUTING BASED ON

XXIV INTERNATIONAL SYMPOSIUM ON NUCLEAR In LIT holds regular
ELECTRONICS & COMPUTING tutorial courses and

International Conference-School for Young Scientists t ral n ees h I p Of y O u n g
“Modern Prob]emsﬂof Applied Mathematics & . .
Computer Science scientists and students

August 22 - 27, 2012, Dubna, Russia

from the JINR Member
T.Strizh (LIT, JINR) States

MPAMCS 2012 INFORMATION


http://nec2013.jinr.ru/
http://nec2013.jinr.ru/

