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«Mapk I» — nepBbIi aMepuKaHCKUI
IpOTrpaMMUPYEMbIil KoMIILIOTED. PazpaboTan u
noctpoeH B 1941 roay no koHTpakry ¢ |BM

IPOrpaMMHUPYEMOU BITUCIUTCIHLHOU MOJIOIBIM FapBap/ICKMM MAaTeMaTHKOM | 0BapioM
MAIIMHOH HEMEIIKOTO MHAKEHepa Koupana  Sienom Ha ocHOBe Mueit anmimuanyaa Yapinsa

Llyse B>66mmKa.

[Tocne ycnenrHoro npoxoxxAEHUS MEPBBIX TECTOB B
deBpane 1944 roja KoMNbOTEP OBLT MEPEHECEH B
["apBapackuil yHUBEPCUTET U (POPMAJIbHO 3aIlyIlEeH
tam 7 aBrycra 1944 roaa.

BerauciurenbHOE yCTPOMCTBO, CO3AHHOE
B 1938 roy, cTano nepBou



http://ru.wikipedia.org/wiki/1938_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%80%D0%B0%D0%B4_%D0%A6%D1%83%D0%B7%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%80%D0%B0%D0%B4_%D0%A6%D1%83%D0%B7%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/1941_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/IBM
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%80%D0%B2%D0%B0%D1%80%D0%B4%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BA%D0%B5%D0%BD,_%D0%93%D0%BE%D0%B2%D0%B0%D1%80%D0%B4_%D0%A5%D0%B5%D0%B9%D0%B7%D1%8D%D0%B2%D0%B5%D0%B9
http://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BA%D0%B5%D0%BD,_%D0%93%D0%BE%D0%B2%D0%B0%D1%80%D0%B4_%D0%A5%D0%B5%D0%B9%D0%B7%D1%8D%D0%B2%D0%B5%D0%B9
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D1%8D%D0%B1%D0%B1%D0%B8%D0%B4%D0%B6,_%D0%A7%D0%B0%D1%80%D0%BB%D1%8C%D0%B7
http://ru.wikipedia.org/wiki/%D0%91%D1%8D%D0%B1%D0%B1%D0%B8%D0%B4%D0%B6,_%D0%A7%D0%B0%D1%80%D0%BB%D1%8C%D0%B7
http://ru.wikipedia.org/wiki/1944_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/7_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/1944_%D0%B3%D0%BE%D0%B4
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e Computer speed doubles
every 18 months

e Network speed doubles
every 9 months

Network vs.
computer
performance:

e Computers: 500 times
faster

* Networks: 340000 times
faster

1986 to 2000:

e Computers: 60 times
faster

e Networks: 4000 times
faster

2001t0 2010
(projected):

Performance per Dollar Spent

Optical Fiber

Doubling Time (bits per second)

(months)
I

B
9 12 18

Silicon Computer Chips

(number of transistors) Data Storage

(bits per square inch)

3
Number of Years

4

Graph from “The Triumph of the Light”, G. Stix, Sci. Am. January 2001

CLEQ VILETT; SOURCE: VINOD KHOSLA Kleiner Perkins Caufield & Byers



Kparkass ucropuss INTERNET
e

1956 rogx.
1969 rog.
1972 ron.
1973 rox.
1973 rox.
1982 rog.
1982 ro.
1984 rog.
1986 rog.
1987 rox.
1989 rog.
1991 ros.
1992 rog.
1993 rog.
1993 rog.
1994 rog.

OcnoBanne DARPA.

IHepssoii y3ea ARPANET B Jloc-Anaxkedece.

N300peTeHne 37eKTPOHHOM MOYTHI.

[IepBbie MEXAyHApOIHBIE COeIMHEHUA ¢ AHIIMen u Hopeeruei.
[TyOnukanus cnerudukanuu npotokona TCP.

TCP/IP cranoButcs ctangaproM Munucrepctsa 000poHbl CIIIA.
Ocnoanue European UNIX Network (EUNet).

Yucno mamue nipesbicuiio 1000.

[TosiBnenne onmopHou cetu NSFNet.

Yucno mamue nipessicyiio 10 000.

WWW B HEPH, mammn 6oabmie 100 000, ckopocts 1,544 MoOut/cek.
OcnoBanne Commercial Internet eXchange (CIX).

Yucno mamma 1 000 000. ITepBbie BUieOKOHPEPEHIINH.

Poccus (EUNet/Relcom, Demos+) Bxogsar B INTERNET.

bensiit [lom, OOH, MupoBol bank coequnsitorcs ¢ INTERNET.
[TepBbiii Marasun npuHumact 3akassl yepe3 INTERNET. [Hossnsgrorcs

BUPTYAJIbHBIE CyIIepMapKeThl, IEPBbIA BUPTYaJIbHBIN CETEBOM OAHK.

1995 rog.

B Poccuu npuanMaetcsa mporpamma "'Co3gaHue HaAlIMOHAIBHOM CETH

KOMIIBIOTEPHBIX TEICKOMMYHHUKAIIAM JIJTSI HAYKW W BBICIIIEH IIKOJIBI'.

1996 rog.
1997 rox.
1998 rog.

Cosznanue eBporerckon ormopHou cetn TEN-34, cozmanne 1X B Mockae.
HoBoe nokonenue Internet, nporoko IP v.6, cetb TEN-155 B EBpone
Konnenuus GRID — mobanbHas cucteMa pacnpe/ieICHHbIX BBIYMCICHUN



Hcrtopus corpynauuecta OMAN u LIEPH B
00JIaCTH KOMIIbIOTUHT A

MouuTopHas

cuctema il TNV

"IYBHA" MOLLIHOCTMU.
1966 rog, - opranusaumna 8 OMAN /labopatopwum
&P

BbIYMC/IMTE/IbHOW TEXHUKMU U aBTOMATU3auum (€ 2001T.
= /labopaTtopust HGOPMALMOHHBIX TEXHO/IOTMI)

X AW 1967-1968 IT. CEpUMHO BbINyCKaeTCA caman ObICTpan B

;i.',.-:f‘ EBpone oTeyecTtBeHHada IBM B3CM-6. Moz

B .lu pykosoactBom H.H. [oBOpyHa maeT noarotoBKa K

Tl | - ncnosb3osaHuto 8 OMAN 3BM B3CM-6. Co3paeTca
. MOHUTOpPHOM cuctembl "AyoHa'" ana BSCM-6, B KOTOpPYHO

["H.®nepos, H.H.I'oBopyH, JI.KoBapckuii BK/IIOM aepT A A3bIK CDOPTQ,Z\H. A Py

(IEPH) (mauamo 70-x )

F 1968-1972 — B OUAN co3gaeTcA MHOrOMALLUMHHBIA KOMM/EKC,
KOTOPbIM OCHaLLaeTCsA, HapAaAy C OTe4eCTBEHHbIMU
Bbl4MC/IUTE/IbHBIMKU MalmMHamMmu, DBM dupmbl Control
Data Corporation (CDC), ucnosb3yembimu B LLEPHe.
BeayTcAa coBMecTHble paboTbl N0 MOAUPUKALUK U
CO3/4aHUI0 PAAA HOBbIX 3/1IMEHTOB OMnepaLUOHHOM
cuctembl CDC, BHegpeHHble B UEPH v Boweawve B
COCTaB MaTemMaTU4eCcKoro obecnevyeHma cepumHo
nocrassAaemMbiX pupmon DBM 3TOro kaacca.

i

H.H.T'oBopyH 3nakomut rocrteut u3 LIEPH
¢ BOCM-6

10.07.2014
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Sy [NaHHbBIX'U LI,VIHaMM .
'} CbYHKLl,VIOHaJ'IbeIMM I'IpOFpaMMaMVI

'l (Brun R., Ivanchenko I., Palazzi P. HBOOK —
hlstogrammlng fitting and data presentation package.
JINR,D10,11-11264,Dubna,1978; R. Brun, I.
Ivanchencko, and P. Palazzi. HBOOK users guide

{ g%sion 3), Program Library Y250 and DD/77/9. CERN,

JTa HoBas CpeAa NporpaMMMUpPOBaHMUs, paccuMTaHHas
Ha LUMPOKMN KPYr MONb30BaTeNIeEN, paanKaabHO
N3MEHUNa TEXHONOMMYECKY0 OCHOBY CMCTEM 06paboTKu
N aHaNn3a 3KCNEPUMEHTANbHbLIX AaHHbIX.

B cooTtBeTcTBMU C cornaweHnem ¢ UEPH cneumnanuctbl

JNIBTA/JTIAT obecneunBatoT agantaumio 1 noaaepxky

nporpaMmMHoro obecneydenus LLEPH ans onepaunoHHbIX

cwc;eM, ncnosnb3dyembix B ONAN (LINUX, WINDOWS u

T.O.).

ROOT (Brun R., Fine V., ...)
7

10.07.2014
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[TapameTpbl geTekTopa AT/1AC

Muon Detectors Electromagnetic Calorimeters

3Hepr|/|ﬂ LleHTpa MaCC 14 TeV 7 Saeneg Forward Calorimeters

// T End Cap Toroid

Yactota CTONKHOBEHUI MYy4YKOB
40 MHz

CBETUMOCTbD

- HayanbHasg: 1031 cm2ct
- HM3Kasa: 2*1033 cm2cl

- uenesas: 1034 cm2ct

Bec 7000 TOHH,

OuameTtp 24m, | | _ ‘

D,HMHa 46Mm g v e S/ \ g
Barrel Toroid Inner Detector e ol Shielding

KOJ'IVIL-IeCTBO perMCTpMpy}OLU'MX Hadronic Calorimeters

kaHanoB 140 000 000



CERN Computer Centre

ATLAS ~ 320 MBISE:: !

ALICE ~ 100;.ME.-'531:




Moae/ib KOMnbOTUHIra Ha LHC

Tier-2 Centres

Tier-0 (CERN):
Tier-1 Centres . UL L [0
- - -~ 10 Gbit/s links *HavanbHas
g B ., GridKa PEKOHCTPYKUMA AAHHbIX
T3 > « PacnpeneneHme AaHHbIX

Tier-1 (11 centres):
*[locTosiHHOE XpaHeHue
AAdHHbIX
ar- 'PeKOHCprKLWIﬂ n
FY L. FNAL - j| o6paboTka
| *AHanus
Tier-2 (>200 centres):

INFN-CNAF kot ' * MogenupoBaHue
« ®DU3NYECKUM aHanu3

3 [}
CCiNgP3. 25 ii" i‘ -

Lyvon, Fravew




WLCG Grid Sites

* Today >150 sites
* >300k CPU cores

Worldwide LHC Computing Grid

.E= wLccG




. B3
ERN COmMPUEERCENtre -7, 0

C

» Built in the 70s on the CERN site (Geneva)
« = ~3000'm? (3 main machine rooms)

« = 3.5 MW for equipment

DANTEY
_. 11100 GbE

New extension: ‘ e
» Located at Wigner (Budapest) 30 " w; _
e ~1000 m? A s A
2.7 MW for equipment E A NGRS
« Connected to the Geneva CC with 2x100Gbh |iffiiS ST

0 Wigmes
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Combined (sum of experiments)

TO CPU/KHS06

900

800

700

600

500

2014 2015 2016 2017
TO disk/PB

2014

2014

2015 2016

2017

TO tape/PB
2015 2016 2017

T1 CPU/KHS06

1600
1400 F
1200 |

2014 2015 2016 2017

T1 disk/PB

140
130
120
110
100
90
80

2014 2015 2016 2017

T1 tape/PB

300
250 |

150 F

2014 2015 2016 2017

Starting from 2014 pledges

April 28, 2014

180
160 £
140 £
120 F

T2 CPU/kHS06

2014 2015 2016 2017

T2 disk/PB

2014 2015 2016 2017




TLCG Country Normalized CPU time 2014

o CESGA 'EGI View': / normcpu f 2014:1-2014:5 / COUNTRY-VO / |hc (x) / GRBAR-LIN /|

COUNTRY Normalised CPU time (kSI2K) per COUNTRY

Others
l Canada
France
United States of America 4———Germany

Ttaly

United Kingdom Japan

Netherlands

Spain
All Country - 8,306,454,472 Russia- 346,949,564 .

Job 241,808,164 9,134,447



RDIG Russian Data Intensive Grid

~ussian ata

ntensive Crid Infrastructure (RDIG)

e

Jow the RDIG infrastructure comprises

RDIG Resource Centres:

—ITEP
— JINR-LCG2 (Dubna)

AR A Cakrneteptypl. \ ) — RRC-KI

. . 5 = \ --'-o.

- @ — 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)
2l - ru-Moscow-SINP
o | - Kharkov-KIPT (UA)

o Z - BY-NCPHEP (Minsk)
| ‘ | - UA-KNU

= -- UA-BITP




RDIG Normalized CPU time (2014)
‘

SIView': / normcpu / 2014:1-2014:5 / SITE-DATE / Ihc (x) / GRBAR-LIN / |

Russia Normalised CPU time (kSI2K) per SITE

Others
Ru-Troitsk-INR-LCG2

ITEP

RU-Protvino-IHEP JINR-LCGZ2

ru-PNPI

JINR-T1

RRC-KI-T1

RRC-KI

2014



[naBHaA yenb

«/IUT obecnevmnsaeT noaHbI Habop UT-pewtenunin anra OUAU»

Tpu OW

CeTeBOMU, peCypCHbIN, MPUK/IALHOM

16895 oGtz

Networks

MaTtemaTtun4yeckoe
MoaenupoBaHue,

MeToAbl, anropuTMbI U
nporpamMmmbl




OcCHOBHbIe HanpaB/IeHUA

aAedaTe/ibHOCTU /IUT
\
> Pa3Butue UT-uHPpacTpyKTypbI

>MaTemamquKaﬂ, a/IFOPUTMUYECKas U
nporpamMmmHas noagaep»xKa ucci1eaoBaHuUn,
nposogumbix B OUAN u cTpaHax-y4acTHULLAX

> Pa3BUTHE CUCTEMDI noAAEepPXKu
noab3oBaresneii (Helpdesk), nogrotroBku u
nepenoarotoBku UT-cneymnasincTos

>KopnopaTuBHaﬂ MHPOPMaLMOHHAA cUMCTeMa
OUAU



y3n0M ceTu DFN B I'epMaHMu

1995 — 128 K6UT/C HazeMHbI KaHa/l CBA3U C
y3710m INTERNET B MockBe

1997 — 2 M6uT/C onTUYeCcKuit KaHan ceasn OUAMN-
LKC «AybHa»-LLlabonoBKa-M9. Y3en cetu
RBNet B Aly6He

2001 — peanusayua npoekta ATM KaHaza cBA3uU
Ay6Ha-MocKBa eMKOCTbo 622 M6uT/c (155

193124 144.0 15993.0.0

M6ut/c ans OUAN) . i
2002 — CNYTHMUKOBDINM KaHaa OUAU-naHCcMOHaT i zscbs S
«flybHa» B AnylwuTe (nepBbiii KaHaa B Kpbimy) - . o e %)

2005 — pea/M3auus NPOeKTa KaHa/ia CBA3U
Ay6bHa-MocKBa Ha ocHoBe TexHo/oruu SDH o'ﬁ

” .
RENET \&i“TERNAL
+RUNNet
eMKOCTbI0 2.48 I6ut/c (1 F6UT/Cc Ana OUAU b aiig
2009- peaan3auus NPOEeKTa KaHa/a CBA3U :
MockBa-flybHa Ha 6a3e TexHos0ruu DWDM
(20 réur/c

JINR links

‘ Dubna br:
YINR local netwot®

BESS. Rented links



Cxema koMnbrTepHO HHPpacTpykTrypsl OUAN

vyns’ = = = -3l nae
et . 2 1 (4 &
e = — | — | — e

Sunman HUMAR  Ynp. NMH® nre nes3 nces

Mry



Pa3Butue
KOMMbIOTEPHOMU

ac
Mchp prKTypr

NIKHEF 1
15 Sparc
stations

Fwi- COMMON\ |

UVA 1
15 Sparc PC-farm

CERN SMC
30 Sparc
stations

INTERACTIVE .
PC-farm

CS Madison UW
250 workstations
DEC, Sparc HP, SGlI,




NR -Moscow 20 Gbps
slecommunicatio Iiiﬁmm

HayyHble Cetn

B o s el ousmn

1 \ ¥ y ooooin Ny6Ha Pa

e ; \ AMIEBO
7 == % ' FﬂzctsCKC-z ConHeuyHoropek
L= L g )\ y6Ha

ISP E
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Collaboration with RSCC, RIPN,
MSK-IX, JET Infosystems,
Nortel

e

{ ] ederal StatellmitargEnterprise

{UWaxcecxan | Bonokonamex ¢

ﬁ p ety e

o
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RIPN Russian Institute for Public Networks




CTpyKTYypa OonopHOu /10KasbHOMU cetn OUAN

i [
Moscow MO WAN Moscow M
20Gisec Routers 11Gisec(BackUp) e
Cisco '=,-=‘:-l Cisco
76068 |==== =/ 7606

/ Cisco 6509E
Flow Collector

10Gisec Cisco 6509

Core
switches

10Gisec BackUP links

\wmsec inks ==

GF LRB

LNR LHEP-2
LNP

LHEP-1
Laboratory

% LIT
Switches LT

cicc /




2 x 10 Gb/s Links

10 Gb/s

/ 10 Gbls
JINR WAN

ROUTER
7 =

.? JINR Network

<
L GRS

DUBNA IX
ROUTER

4

Moscow M9 WAN Moscow M
20Gisec Routers |1Gisec(BackUp)

Cisco 1= 1=; Cisco

76065 |=— =| ===l 7606

Flow Collector

= 2 10Gisec BackUP links

LNP

Laboratory
Switches

The JINR network

infrastructure is worldwide

[ea-tnrg ‘1l

Moscow-20Gbps

CERN - 10Gbps; RBnet - 10Gbps;
RASnhet - 10Gbps; RadioMSU -
10Gbps; GEANT - 2x10Gbps;
GLORIAD - 1Gbps, etc.

JINR Local Area Network
Comprises 7220 computers & nodes
Users - 3833, IP - 11267

Remote VPN users — 855

E-library= 1275, VOIP -107, AFS - 365
High-speed transport (10 Gb/s)

Controlled-aceess at network entrance.

General network authorization system involves
basic services (AFS, batch systems, Grid, JINR
LAN remote access, etc.)

IPDB database - registration and the authorization
of the network elements and users, the visualization

of statistics of the network traffic flow, etc.



MeToabl, cpeacTBa U MEXaHU3MbI
MHPOPMaLMOHHOM Be3onacHocTn B OUNAN

# Cuctema cbopa 1 aHaamsa TpadPpuka (Net flow, Flow collector,
Flow analyzer)

# /1719 3aLLUTbl CETU UCNO/b3YEeTCA LLeHTPa/IbHbIN U /IOKa/IbHbIE
3alMTHble 3KpaHbl (central firewall and locals firewalls)

* MCMO/Ib30BaHME COBPEMEHHbIX CpeaCTB naeHTUPUKaymu,
aBTOPM3aLMK 1 3aLMLLEHHbIX MPOTOK0/10B (SSL, SSH, Kerberos
V with LDAP backend)

* [1nA rpuag-no/sib3oBaTesien: CepTUPuKaTol, perucTpayma B
COOTBETCTBYIOLLEN BUPTYa/IbHOU OpraHn3aLum



OMMOHEHTbl MHOFOYPOBHEBOU

BbIYUC/IUTE/IBHOU CUCTEMbI

None3oBaTtenu

Cepsuchl
U NPUNOXKEHUS

MpomexyToyHoe
nporpammMHoe
obecneyeHune

(rpna-cepBucsl)

Bazogoe
nporpaMmMmHoe
obecnevyeHne

O6opynosaHue

c 06paTHOM CBA3LIO

CerteBas
WHpacTpyKTypa

WHxxkeHepHas
WHdpacTpyKTypa

BO & Mpua BrewHue NokansHbie Monsaosatenwu
NoNb30BATENK NONb30BATENK napannensHeIX BeMMCNEHMA
MakeTsl MO supTyansHbIx AHanua
MOOENUPOBAHWA OpraH13aLmi NOTOKOB AaHHbIX W 3a0a4
YnpaeneHue Ynpaenexwne Ynpaenexwe WMHbopMaUWOHHEIE
BeannacHOCTEH 3a0aHUAMM HaHHEIMKA crybb
MporpamMmMHeBIe U MHCTPYMEHTANLHLIE
ocC CeTeBble CepBHCEI cpencTaa
Cepaephsii BrlancnuTensHas cpega AucKoBLI Enas
nyn Gazoeas napannensHas i Lt
KommyHHkauroHHaA BHewHwe
INokankHas ceTb TpaHm cpena KOMMYHUKBLIAN
Cne CKK cnT
cHCTEMA cucTemMa cucTemMa
GecnepefoRHOrD NMTaHKWA KIMMMAT-KOHTPOMNA NO#APOTYLUEHWA

CucTtema

ABTOMATHYECKON

YCTAHOBKK
Gazoeoro MO

Crenn
ONA TECTUPOBAHKUA
oBopynosaHuA
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ting Complex (CICC)

/f‘:'. .

23 million Jobs and 540 million normalized CPU
time were executed in 2010-2014

CICC comprises 3780 Cores
Disk storage capacity 2500 TB

Availability and Reliability = 99%

JINR
COVErs
35% of

the RDIG
share to
the LHC

2014 -
2015

2016

CPU (HEPSPEC06)

28 000

40 000

Disk storage (TB)

4 000

8 000

Mass storage (TB)

5000

10 000




upport of VOs and experiments

LUUBK. BbluMcAUTEABHDbIE pEeCcypCbl, AOCTYN U NoAAEP)XKKa PYHKLLUOHUPOBaAHUSA

rNorJi b3OBATEJ'II/I
(UHTEpAKTUBHBIN JOCTYII) (Sa?ycx 3aj1a4 U3 { B LCG)
SL5/32|SL5/32|SL5/64| SL5/64(SL5/64 EMI EMI
Int/Ul| Int/Ul| Int/Ul| Int/UIl | Int/UlI WMS LB
v
UI, CE, WN, Int... UL, CE, WN, Int... UL, CE, WN, Int... [BATCH
$4 44 44 44 44 4%  |TORQUE + MAUIL CREAM |||CREAM
XROOTD dCache G ache Ouepesii U IPUOPHUTETHI CE CE
Storage Storage Storage 1 A A
System System System
ApmuHucTpaTropsl VO
L.CG B OUAMN
UL CE, WN, UI,CE, WN
Basbl AaHHbIX " Int, Rem... Int, R UL CE... l l
BATCH cpepmalglite-WN -
. WN WN WN X509 VObox VObox
SL5/64
T —

Now CICC JINR as a grid-site of the global grid infrastructure supports computations
of 10 Virtual Organizations (alice, atlas, biomed, cms, dteam, fusion, hone, Ihcb,
rgstest and ops), and also gives a possibility of using the grid-resources for the CBM

and PANDA experiments.



Data Clients

v Worker Nodes
v' Workstations
v’ Laptops

dCache : Basic concept dCacheorg &

T —

Tertiary

Storage
v Tape
v' Clouds

Tertiary
Interface

Tertiary
Interface

Y,
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http://litmon.jinr.ru provides the operational monitoring processes and monitors the most
important network elements: JINR LAN routers and switches, remote routers and switches,
cooling units, DNS servers, dCache servers, Oracle servers, RAIDs, WLCG servers,
working nodes, etc. More than 350 network nodes are in round-the-clock monitoring.

?) JINR Local Monitoring - Mozilla Firefox
LI O=E ST S I S TR ST T AT L e TE RS SET )
| 4c x SN, L‘ Rkt dilikrmon, jine  rofindes. php

ﬂ- e-arena — AHAekC: Hawnock 25 Teic, ... "_‘ JINR Local Monitoring

JIME. LIT monitoring

JINR Local Manitaring | HP Procurve 5312 {procurve5312) - 192.165.16,35 [ Hide/show graphs ]
#-Coaoling Units
; 2011-01-06 L[z
ornain Mame Servers (DNS) |12=3,9= 17 CPU usage ‘CPLI used 1.0% (<55): OK [0.10684 sec) '_.d -E.:,g_'
Pe's 44 .0
H- Cisco ’
(- DCACHE 33.0
- GFTP w 22,0
- Cormmon Servers
- Oracle servers 1.0
H-RAIDS 0.0 ; '
---SBFVEFS 4 6 8 10 12 14 16 18 2 22 0 2 4 &6 8§ 10 12
- Servers WLCG |fg.1319'.':'115'°6 Fan ‘SNMP OF - Fan status 4 (0,01182 sec) =
B Servers W e
(- Switches |fg:131;:0114'°6 |Fr\ee Memory ‘SNMP OF - free 89108048 bytes (002657 sec) =
- WEB i
|fg:1319:0114 o3 Power Supply ‘SNMP K - Power Supply status 4 (0.01208 sec) T’fz
Dewice id: |fg:131‘;:0115-06 Temperature ‘SNMP OF - Temprature status 5 (0.01108 sec) T,z
| |?g.131~;.0313_06 |Trun|| 01- Trk1:UP (32839,2KBps/137.3KBps) 1 UP: OK (3.35245 sec) [\ |
Show —



http://litmon.jinr.ru/
http://litmon.jinr.ru/
http://litmon.jinr.ru/
http://litmon.jinr.ru/
http://litmon.jinr.ru/
http://litmon.jinr.ru/
http://litmon.jinr.ru/

Heterogeneous cluster of LIT JINR

*ssh (ethO)

User Interface
(shell, home, batch)

LInﬁniBand

-Blade chassis [ gyyjtch-blade | — — -

GPU/CP | InfiniBand

lix-blade
VIDIA K20X
Intel Xeon
Xeon-Phi /
CPU-blade

' "“Iﬂ M’" ’J:'




Pa3jinvyHblie CXeMbl padoThl THOPUIHOIO KjIacTep

Multiple CPU cores * Multiple CPU cores
ith share memory ith share memory

Multiple GPU * Multiple Coprocessor

* Multiple CPU
* GPU
* Coprocessor




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.
Madn comgonsns of  SUCH Infrastructure was set up at LIT integrating
modsrn diserivuizd - the JINR cloud and educational grid
cournguring zpel el ] . .
MGG infrastructure of the sites located at the following
techaluyles 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 i University (Astana, Kazakhstan),
""" ATy Y e w0 B.Verkin Institute for Low Temperature
****** . = o s UiEnens L0 f S0 physics and Engineering of the National
Academy of Sciences of Ukraine
Setiemne of thig distribu (Kharkov,Ukraine),

Institute of Physics of Azerbaijan National

ld-infrastryetyre _ N
Sfie Academy of Sciences (Baku, Azerbaijan)



UHdpacTpyKTypa 06/1a4HbIX CEPBUCOB

SaaS X
) S
(MO kak cepsuc) / [ npuknagHoe MO o6u,ero nonbL3I0BaHns ] )
Paas P \ BUPTYasibHbIE
(nnatcpopma / BE6-XOCTUHT lgaUMHbl .
KaK cepsiuc) ANnaA BEeO-NMPUNOXEHN
/
laaS S / CepBUCHI yqe6Ho-\ /’
(uHcbpacTpyktypa / nccnegoBarenbCKoi
Kak cepBuc) BUPTYa/IbHbIE W TeCTOBOA BUPTYa/bHbIE -
\ MaLlWHbI pua- MallWUHbI
\ nonb3oBaten eii MH(DPaCTPYKTYpb Ans
IR I OO aspaboTku
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Remote access to ATLAS and CMS

P

of remo SR
for monitori and quality assessment of data
from the AT at JINR

* One of the most significant results of the
team TDAQ ATLAS at LIT during the last few
years was the participation in the
development of the project TDAQ ATLAS at
CERN.

*  JINR CMS Remote Operation Centre
* Monitoring of detector systems
* Data Monitoring [ Express Analysis
« Shift Operations (except for run control)
x

Communications of JINR shifter with
personal at CMS Control Room (SX5) and
CMS Meyrin centre

* Communications between JINR experts and
CMS shifters

* Coordination of data processing and data
management

* Training and Information




YckopurenbHbid kKommieke HUKA

CD
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IIpoekT co3panus meHTpa ypoBHs [lerl B Poccuu

C 2011 roga uayT OArOTOBUTENBHBIE PAOC
Tier]l B Poccuu muist 06paboOTKH, XpaHSHUS U aHAJIN3a TaHHBIX C bOIBIIOro
agponHoro kojaiaepa (bAK) na 6aze HULL K1 u OMAN. B HacTosiee BpeMs B
pamkax @IIT MunucTtepcTBa 0Opa3zoBaHus U Hayku P duHaHCUpYETCS] TPOESKT
CO3/IaHUs MPOTOTUIA STOrO KOMILIEKCA.
28 centa0ps 2012 rona Ha 3acenanuu HabmrogarenbHoro CoBera MpoeKTa
WLCG (rmobansHas rpua-undpactpykrypa mis bAK) Obut OpuHAT 11aH CO3aHus
Tierl B Poccun.
B 310M 1mu1aHe 3 OCHOBHBIX 3TaNAa:
IlepBblii 3Tan (1exadbps 2012 roga-3akoH4eH) - co3ganue mpororuna Tlerl 8 HULJ
KN u OUSN.
Bropoii 3Tan (Hos160ps 2013 roma) — ycraHoBka o0opymoBaHus 1t 6azoBoro Tierl
[IEHTPAa, €ro TECTUPOBAHUE U JIOBEACHUE 10 HEOOXOAMUMBIX (DYHKIIMOHATbHBIX
XapaKTEPUCTHK.
Tpernii 3Ttan (Hos10ps 2014 rona) - 1OOCHaIIEHHUE 3TOTO KOMILJIEKCA U BBOJI B
SKCILIyaTalnio mojiHoMaciTaoHoro Tierl menrpa B Poccum.
B nanbHeiimeM nmorpedyercs NJIaHOMepPHOE MOBbINICHHUE
BbIYUCJIUTEIbHOH MOIIHOCTH M CHCTEM XPaHEHHSI JAHHBIX B COOTBETCTBHH €
TpeﬁoBaHnﬂMﬁgakcnepnMeHTOB.

pa YPOBHS



The Core of LHC Networking:

LHCOPN

LHCOPN and Partners
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REAL TIME NETWORK
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TIER 1 JINR Moaynb 1 2015 roq
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Co3zaaHue CMS Tier-1 B8 ONAU

> UHsKkeHepHas nHdpacTpyKTypa (cucrema
H6ecnepebOMHOro 3/1eKTPONUTAHKUA, KAMMAT-
KOHTPO/1A);

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

> Bbl4UC/IUTE/IbHAsA CUCTEMA M CUCTEMA
XpaHeHMA Ha 6a3e AMCKOBbIX MAaCCMBOB U
JIEHTOYHbIX OUOAMOTEK BONBbLLON EMKOCTU;

> Hage»XHOCTb M 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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PasButue UT-uHPpaCTPYKTYypbI:

>pa35mme OMOPHOM /1I0Ka/IbHOM ceTu O

AV i

)

>MHOFOC|)yHKLI,MOHa/1beIVI LleHTp XxpaHeHunA, 0OpabOoTKU 1 aHaM3a
AaHHbIXx B OMAN (nepcnekTuBHOE passutme LLIMBK):

*
*

rpua-MHPpacTpyKTypa ypoBHa Tier1 gna skcnepmumeHta CMS;

rpua-MHGpacTpyKTypa ypoBHa Tier2 ans nogseprKku akcnepumeHToB Ha LHC (ATLAS,
Alice, CMS, LHCB), FAIR (CBM, PANDA) u apyrux;

pacnpegesieHHaA MHPPACTPYKTypa 414 XpaHeHUA, 06paboTKu 1 aHaan3a
3KCMepUMEHTOB YCKOpUTE/ZIbHOro komnaekca HURA;

MHOPACTPYKTYpa 06/1a4HbIX CEPBUCOB;
CYyrnepKOMMbIOTEp rMbpUAHOM apXUTEKTYPbI;

LeHTp 6a30BbIX FPUA-CEPBUCOB A8 NOAAEPHKKU FPUA-MHPPACTPYKTYPbl UHCTUTYTOB
cTpaH-yyacTHuy OUAN;

y4yebHO-uccneg0BaTeibCckasd MHOPACTPYKTYpa A4 pacnpese/ieHHbIX U Napa//ie/ibHbIX
BbIYUC/IEHUNA.



Worldwide LHC Computing Grid Project (WLCG

3anauun poccurickux 1eHTpoB 1 OMAN B npoexkre WLCG B 2013
rofay:
» Co3ganne KOMILIEKca TecToB s gL ite
» Buenpenue cepBucoB WLCG ny1s sxcnepuMeHTOB
» PazButue cucrem monutopunra WLCG
« CucreMa r1o6aaIbHOr0 MOHHTOPUHTA T1€r3 EeHTPOB
e Pa3zBuTHE MakeTOB MOACIMPOBAHUS JJIs1 SKCIIEPHUMEHTOR
« Paspaborka apxurekrypsl Tlerl mearpa B Poccun



RDIG monitoring&accounting
http://rocmon.jinr.ru:8080

re

Monitored values
CPUs - total /working / down/ free / busy
Jobs - running / waiting

Storage space - used / available
Network - Available bandwidth
Accounting values

Number of submitted jobs
Used CPU time

Totally sum in seconds

@ﬂcwuntmg “ystem

for Russian Da* _entensive Grid

Normalized (with WNs productivity) otsbwestatstics
Average time per job Number oliob Recor . pcrASit; er of Job Records per VO
Waiting time

Totally sum in seconds

Average ratio waiting/used CPU tire = § |

per job JINR CICC
Physical memory 47 —

Average per job




ncrema MOHUTOpUHra FT3S.

MHdopmaunoHHble Tabnuupl
A ——
Kananbr --------- Cantbl
Cuctema onoBelleHus
# Tpurrepsbl
NHdopmaumsa o MpaBuna ans ‘
cpaboTaBLIMX <  CUCTEMBI HeobpaboTaHHas uHdopmaLm
npasunax OonoBeLleHns
YnayHble HeynayHble
nepegayu nepegayn
CucremHble
OkcnepTHas cuctema Tabnmubl
nakeTbl
MpaBuna —» 3HaHu4
‘/ O6paboTaHHas MHOPMaLMS
CoctoaHua » [Hencteusa
Ownbkun Ha OwmnbKn Ha Obuwas
canTax un KaHanax u ans | | uHdopmaumsa o
XocTax BO kaHanax n BO




WLCG Google Earth Dashboara
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Cucrtema MoHuUTOpUHra Tier3-ueHTpoB A
aHanun3a gaHHbIX aKkcnepumeHToB BAK

KOHdUrypauuin LeHTpoB ypoBHs Tier3. C npmmeHeHmeM TEXHONOTUIA BVIpTyaJ'IVI3aLI,VIVI

Takasi UHdpacTpykTypa bbina peanu3oBaHa Ha 6a3e BUPTYanbHbIX KITACTEPOB, YTO
No3BONUMNO paspaboTaTb ANs Kaxaoro BapnaHta KoHuUrypaumm goKyMeHTauuto,
HaCTPOUTb UNn paspaboTaTb cpeacTBa NoKarbHOr0O MOHUTOPUHIa, BblpaboTaTb NOMHbIE
pekoMmeHgaummn no cucteme cobopa nHdopmauumn anga rnodanbHOro MOHUTOPUHIa

LEeHTPOB ypoBHS Tier3.

4 2wns)( 2WNS 4 2 WNs 4 2 WNs
T § T Te
Headnode + WN Headnode Headnode + WN Headnode
kPBS (Torque) / k PROOF j k Condor j Qracle Grid Engiry

/ / servers

2.0

Manager (redirector)
XRootD ~ / \_ XRootD

Q=

MDS | | Manager (redirector)

Cli
A

Ganglia
web
frontend

development
host

OO

Peanunsauuna cuctemsl
MOHUTOpPUHra Tier3 —
LEHTPOB (He-rpua) nmeet
OrPOMHOE 3Ha4YeHue ans
KoopAuHaunu paboT B
pamMKax BUpTyanbHOW
opraHusaumu, Tak Kak
obecneynBaeTcs
rno6aneHbI B3rNsg Ha
Bknag Tier3 canTtoB B
BbIYNCITNTENBbHbLIN MPOLIECC.

50/98

Poster reports at the Conference “Computing in High Energy and Nuclear Physics” (CHEP) 2012

21-25 May 2012 New York City, NY, USA



ApXUTEKTypa CUCTEMbI pacnpege/ieHHOro XpaHeHus

AAHHBbIX 3KcnepumeHTa ATLAS

Pa3paboTka HOBOW apXMUTEKTYpbl CEpBUCA

yAQ/1eHUA AaHHbIX AnA obecneyeHun

LLe/I0CTHOCTU pacrpese/IeHHOrO XpaHeHUs

MHbOpmaumm akcnepmumeHTa ATLAS.

*

*

*

06CNyKMBAET 3anpocChbl Ha yAaneHue,
opraHusyeTt 6an1aHCUMPOBKY Harpysku,

obecrneymBaeT MaclWTabnpyemocTb U
OTKA30yCTOMYUBOCTb CUCTEMDI,

KOPPEKTHYIO 06pabOoTKy UCKOHEHUH,
BO3HMKAOLWMX B npoLecce paboTol,

CTpaTeruto NoBTOpPa ornepaymii B
C/ly4ae BO3HMKHOBEHMA OTKAa30B.

PaspaboTaHbi:

*

HOBbIM UHTEpdEnC mexay
KOMMOHEeHTamu cepBmca

CO3/aHa HoBaA cxemMa 6a3bl AaHHbIX,
nepecTpoeHo AApa CepBuca,

CO3/aHbl MHTEpdencbl C cUCTeMamMu
MaCCOBOro XpaHeHus,

MO/EepPHU3NPOBaHa CUCTEMA
MOHUTOPUHra paboTbl cepBUca.
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Co3aaHHbIM cepBMC obecneynBaeT Le/0CTHOCTb
XpaHeHuA MHPpopMaLmm B reorpadpuiecku
pacnpegeneHHom cpege. [laHHble SKCnepMMeHTa

ATLAS pacnpegeneHbl 60n1ee, 4em Ha 130 rpug-camTax

c o6LWMm 06bEeEMOM ANMCKOBOrO NPOCTPAHCTBA boee

120 neTa6a17|T, B KOTOPOM XPaHATCA COTHU MU/I/IMOHOB

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




NnobanbHasa cuctema MOHUTOPUHIa Nepeaayn
AaHHbIX B MHPpacTpyKTYPpe WLCG

CcNocobHoM cobupaTtb MHPOPMALUIO

- O KaXaom 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 Tler-3)
- MPUHAA/NEKHOCTU AAHHBIX ONpesAe/IeHHOM BUPTYa/IbHOM OpraHmn3aLuuy;

- nepeAaBaTb C BbICOKOM CTEMEeHbIO HAAEeXKHOCTU COOpaHHYO MHPOpMaLUIO B
LeHTpasbHoe xpaHuauwe (ORACLE, HADOOP);

- 0bpabaTbiBaTb COOpaHHbIE AaHHbIE A/1A NPeA0CTaB/€HMA PA3/IMYHBIM
noTpebuTenam n nporpamMmmHble MHTEpdENCbl A4/1A NOAy4YeHUA AAHHDIX.

CucTema no3Bo/iIAe€T NO/IHOCTbIO YAOB/1I€TBOPUTL NOTPEOHOCTU B
UHPOpMaLMK Pas3/IMYHBIX TUMOB NMO/Ib30BaTe/1Iei U aAMUHUCTPATOPOB
uHppactpyktypol WLCG.
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PXUTEKTYpa rMooa/ibHOU CUCTEMbI MOHUTOPUHIA

nepegaum gaHHbix B uHppacTpyktype WLCG

3

Local FTS TWch
instance ranster
Dashboard
MSG API Ul
Xrootd
federation
—— ATLAS
Other DDM Dirac
information Dashboard Phedex

providers
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wWLCGG

Worldwide LHC Corgputing Grid

o

are gradually moving from hierarchical data
models with centrally managed data pre-
placement towards federated storage which
provides seamless access to data files
independently of their location and dramatically
improved recovery due to fail-over mechanisms.

Construction of the data federations and
understanding the impact of the new approach
to data management on user analysis requires
complete and detailed monitoring.

In the WLCG context, there are several
federations currently based on the XRootD
technology. Monitoring applications for ATLAS
XRootD federation (FAX Dashboard) and CMS
XRootD federation (AAA Dashboard) were
developed in collaboration of CERN IT and JINR
LIT

Monitoring of the XRootD federations
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Data flow for the XRootD federation monitoring

Federation monitoring

WEB Frontend

MapReduce

=
Consumer

MSG (ActiveMQ)

! = Publisher '

“2 Collector XRD
monitoring data

e Publisher

@5 Collector XRD
monitoring data

L{% XRD server / redirector

-{Q’ XRD server / redirector H% XRD server / redirector




LIT JINR - China cooperation

The BES-III experiment in Beijing is a world best facility to test
Standard Model and QCD with high precision in tau-charm
domain

JINR participates in the experiment since 2005

BES-IIl data volume ~0.5 PB/year — 2 PB (2015), 2x10° CPU
hours for data processing. Consolidation of resources is
necesary so the BES-IIlI Grid is being constructed

LIT team is a key developer of the BES-III distributed computing
system

*  Status
« LIT team is responsible for data management, monitoring and FTS service

. A prototype of BES-Ill Grid has been built (8 sites including IHEP CAS and JINR). Main
developments have been done at IHEP and JINR. The grid is based on DIRAC
interware.

. First production (800 million J/{ events) completed successfully. JINR contributed
~10% of total resources.

Plans

- Fully operational system by 2015.
. Canbe used to process data in other joint JINR-China projects (Daya Bay, NICA)
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KomMmnnekc pearin3oBaHHbIX CUCTEM MOHUTOPUHTIA

Cucrtema MOHUTOPUHra n cbopa CTaTUCTUKK ANS

POWI rmobansHon nngpactpyktypbl WLCG.

CucTema nokanbHOro MOHUTOPUHIa KOMNbTEPHOW MHJpacTpyKTypbl OUAN.
CyLuecTBeHHbIW BKag BHECEH B pa3BUTUE CUCTEMbl MOHUTOPUHIa OS5
BUpTYyanbHbIX opraHnsauunn bAK B LUEPH (cuctema Dashboard).

Apknm npumMepom sABNSEeTCA cuctema Busyannsauyum ans JuHamMu4eckoro
MOHUTOPUHra B peanibHOM BpeMeHN (PyHKLUMOHMUPOBaHNSA rpua-
NHPACTPYKTYpbI, aganTupoBaHHasa Kak npurnoxeHune Google Earth.
Cuctema MOHUTOPUHIa cepBuca nepegayvn gaHHbix FTS.

Cuctema MOHUTOPUHra rpua-nHpacTpykTypbl ans npoekra CKUO-Ipua.
Cucrema MOHUTOPUHra 1 yyeTa pecypcoB Ans rpua-mHpacTpyKTyp.l
HaUWOHarbHoOu HaHoTexHonorn4vyeckon cetn NpnoHHC.

Cuctema MOHUTOPUHIA N cTaTUCTUYECKoro ydeta ans nakera dCache.
Cucrtema MOHUTOPUHIra 1 y4eTa pecypcoB HaunoHanbHou rpug-cetn PIC.
Cucrema MOHUTOPUHIra LLeHTPOB YpOoBHSA Tierd Ans aHanusa gaHHbIX
akcnepumeHToB BAK.

Cuctema MmoHUTOpuHra Xrootd-eagepaunn.

Cuctema rnobansHOro MoOHMTOpUHra nepegadun gaHHbix WLCG.

Cucrtema MOHUTOPUHIra KUTanUCKOM rpna-mHdpacTpykTypbl Ansa npoekta BES-III
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ERRMES R Gl COOPERALION O 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 support of LIT JINR and NSC KIPT grid-
infrastructures for distributed CMS data processing of the LHC operation”
JINR-Romania cooperation Hulubei-Meshcheryakov programme

JINR-Moldova cooperation (MD-GRID, RENAM)

JINR-Mongolia cooperation (Mongol-Grid)

JINR-China cooperation (BES-III)
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OCHOBHbI€ AOCTU>KEHWSA B PA3BUTUM
KomnbroTuHra B /1IBTA (/INT) OUAN

MepBbi TPAHCAATOP C A3bIKA <I>OPTPAH 1967 rog,)
MoHuTopHas cuctema «4YBHA» ana BACM-6 (1968 ro,cD;‘
OnepaymoHHas cuctrema «4YBHA» ana BCM-6 (1972 rog);
MepBas B Poccun 10KasbHasA TepMmuHaabHas cetb JINET (1982 rog);
Agantaumna CERN Program Library Ha nnatdopmsl Linux n Windows;

MepBbii WWW-caitt B Poccumn (www.jinr.su) 1993 rog;

MepB.biii B Mupe WWW-Oracle uirepdeiic (1994 rog);

MepBas B Poccun cuctema pacnpegeneHHbix BbiuncieHuii CONDOR (1994 ropa)

Camblif CKOPOCTHOM KaHa/l KOMIMbIOTEPHOI CBA3U U HaMbO/bLLKIA TPpadPUK
CpeAU BCeX POCCUMCKUX HAYUYHbIX LLeHTPOB;

Cambiv 3pdeKTUBHDBIN, HageXKHbIA U TPOU3BOAUTE/IbHBIN FPUA-CaluT B Poccum
Mo CTaTUCTUKE NOC/IeAHUX 10 /1eT;

Peasm3auua npoeKToB B 06/1aCTH pa3sBUTUA FPUA-TEXHO/IOIUiA;
MpoeKT co3gaHmA ueHTpa ypoBHsa Tier1 gna LHC B Poccuy;

MpoeKT MHOropyHKLUOHa/bHOIO LeHTPa A1A 06paboTKHU, XpaHEHUA U
aHa/n3a gaHHbIX B OUAN.



http://www.jinr.su/

Grid'2014 conference in JINR
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The 6th International Conference "Distributed Computing and Grid-technologies in
Science and Education”

June 30th — July 5th 2014, http://grid2014. jinr.ru/
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http://grid2014.jinr.ru/
http://grid2014.jinr.ru/

LIT tradltlonal conferences

Distributed Computing and Grid-technologies
in Science and Education
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504 NEC 2013 = & ‘i

XXIV International Symposium on Nuclear Electronics & Computing

19639013
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LIT schools

S 1 JINR / CERN Planned Schools In 2014
() i GRID AND ADVANCED INFORMATION SYSTEMS AIS-GRID-2014 MPAMCS2014
SCHOOL ON NUCLEAR ELECTRONICS & Oktober August, 25-30

COMPUTING BASED ON
XXIV INTERNATIONAL SYMPOSIUM ON NUCLEAR In LIT holds regular

International Conference-School for Young Scientists t ral n ees h I p Of y O u n g
“Modern Problems of Applied Mathematics &

Computer Science” scientists and students
August 22 - 27, 2012, Dubna, Russia
from the JINR Member
States

MPAMCS 2012

INFORMATION
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