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75 nem uH@oOpMayUoOHHbIM mexHon02UAM 8 Poccuu

* B Poccum 3HaKoBasa ToO4YKa oTcH4éTa — 310 4 aeKkabpa 1948 roga. MMEHHO B 3TOT A€Hb YN€eH-
KoppecnoHaeHT AKagemun Hayk CCCP UN.C. bpyK U UHXeHep-KOHCTpYKTop b.N. Pamees
npeactaBuam B npodunbHbin focyaapctBeHHbIM KomuteT CoBeta MnHUCTPOB CCCP 3aaBKy Ha
n3obpeteHme aBTomaTu4yeckon UMPpoBOn BbIYNCANTENBHOM MALLIUHDI.

Mbl BCNOMUHaEM UCTOPUIO Hallen nabopaTtopun,
ee mecte B UT-chepe cTpaHbl M Mnpa, YTOODI
cAenaTb HEKOTOopble BbIBOAbI U MPOrHO3bI

Cratba «JIUT rotos K nt06bIM BbI30OBaM»

bblno noArotoBneHO M Hane4yaTaHO BTOpoOe
n3naHune anbboma M.I. MeLlepAaKoBa
3aKOHYUNUCL cbeMKK dunbma o M.I. Melepsakose,
npembepa KOTOPOro NaaHUpyeTcA Ha Te/ZleKaHane
«RynbTypa»

[oTOBMTCA K n3aaHuto anbbom H.H. loBopyHa
Uctopua u poctnkenua JIBTA-JINT?




Multifunctional Information and Computing Complex (MICC) ‘

4 advanced software and hardware components

M ICC » Tierl grid site

» Tier2 grid site

» hyperconverged “Govorun” supercomputer
» cloud infrastructure
Distributed multi-layer data storage system
ier2/CICC Govorun » Disks

.7 Pf » Robotized tape library

Engineering infrastructure

» Power

» Cooling
DATA STORAGE 75 (+50) PB Network

NETWORK 3x100 Gbps » Wide Area Network
POWER@COOLING 800 kVA@1400 kW » Local Area Network

The main objective of the project is to ensure multifunctionality, scalability, high performance, reliability and
availability in 24x7x365 mode for different user groups that carry out scientific studies within the JINR Topical Plan

DIRAC, PanDA, etc.




4 MICC basic facility

/

A heterogeneous computing
environment (Tierl, Tier2,
SC “Govorun’, cloud, ect.), based on
the DIRAC platform, was created for
processing and storing data of the
experiments conducted at JINR.

The distributed infrastructure is used
by the MPD, Baikal-GVD, BM@N, SPD.

Polytech

The major user of the

POLYTECH

the MPD experiment

NIKS & |

distributed platform is

~\ Use of DIRAC platform by experiments in 2019-2022

Normalized CPU time
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Data processed by experiments

I EOS MPD
I EOS BM@N
I EOS SPD

EOS Baikal-GVD

I
Mar 2020

en ar ep far en
Max: 1.70, Min: 0.00, Average: 0.47, Current: 1.70

Summary statistics of using the DIRAC platform for MPD tasks in 2019-2022
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The Worldwide LHC Computing Grid

WLCG: an International collaboration to distribute and analyse LHC data. Integrates computer centres worldwide that
provide computing and storage resource into a single infrastructure accessible by all LHC physicists

Tier-2 sites
(about 160)

Tier-1 sites

10 Gby's inks

The mission of the WLCG project is to provide global computing
resources to store, distribute and analyze the ~250-300 Petabytes of data
expected every year of operations from the Large Hadron Collider.

WLCG computing enabled physicists to announce the
discovery of the Higgs Boson.

180 sites
42 countries
> 12k physicists
~1.6 M CPU cores
~2 EB of storage (1 EB - CERN)
> 3 million jobs/day
100-400 Gb/s links

Tier0 (CERN): Tierl:

data recording, = permanent

reconstruction storage,

and distribution re-processing,
analysis

Tier2:
Simulation,
end-user
analysis

Worldwide LHC Computing Grid - 2023



Tierl —Tier2 in Russia 2023 (Sum CPU in HS23 hours)

* JINR-T1 1,987,629,685 59.41%
* RRC-KI-T1 712,163,270 21.29%
* JINR-LCG2 579,468,795 17.32%

* RU-Protvino-IHEP 46,413,237 1.39%

* ru-PNPI 13,450,832 0.4%

* Ru-Troitsk-INR-LCG2 4,940,650 0.15%

* RU-SPbSU 736,459 0.02%

* RU-SARFTI 653,196 0.02%



From RDIG to RDIG-M

AW PAH] - AP | The Russian consortium RDIG (Russian Data Intensive GRID)
i | was set up in September 2003 as a national federation in the
— Bl ' EGEE project.
Mm ...... ONSAMN - e p— -
P PAH--- Ip:ﬂ:::w Qﬂ?mrsnﬁfi"mm A protocol between CERN, Russia and JINR on
| poramce Mo T participation in the LCG project was signed in 2003. MoU
VSIABAH -..... e iamans PAR on participation in the WLCG project was signed in 2007.
NeB3 :
Consortium RDIG-M — Russian Data Intensive GRID
for Megascience projects

/ Mega
science
projects

W



Cloud Infrastructure

DIRAC-based distributed information and computing 2 e
environment (DICE) that integrates the JINR Member
State organizations’ clouds

PRUE (Russia):
integrated

INP (Belarus): A5« Estonia

integrated

Latvia
GTU (Georgia):
work in progress

Lithuania

Kingdom

SU (Bulgaria):

P 1 {ani
§
- [ | integrated S
(: _ , , i ‘i 3 INP (Kazakhstan):
i Wl S / Moldo, integrated
» T AaYE 5 '
Ty 7 ) , ge ¥ | _~
I A < ST I\/’ /
| . (]
. INRNE (Bulgaria): s3pien Sea Uzbekistan Kyrgyzstan
tu integrated Azerbgijan ®—
Tukmenistan roife <
INP (Uzbekistan):
integrated

Morocco

NOSU(Russia):
integrated =
Giva IP (Azerbaijan):

IIAP (Armenia): integrated R > o
S ang| es|
integrated work in progress India T

New Delly

ASRT (Egypt):
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- Computational resources for neutrino experiments

* Cloud Platform - OpenNebula — Testbeds for research and development in IT
* Virtualization - KVM - COMPASS production system services
» Storage (Local disks, Ceph) _ Data management system of the UNECE ICP
» Total Resources Vegetation

~ 5,152 CPU cores; 80 TB RAM,; - Scientific and engineering computing

3.5 PB of raw ceph-based storage - Service for data visualization
- VMs for JINR users



CEMWHAPbDI

PA3PABOTKA BEB-ITPHJIOKEHHA
JJIS @HTUPOBAHUA TAHHLIX
CIHHEKTPOMETPA MAJIOYLJIOBOI'O
PACCESIHUSI HEHTPOHOB

A. I. Conogved’, T. M. Convaveeal, M. Barawow?, A.H. Kyxiun®

! JINT OUSIH, [ySua, Poccus
* JIH® OMAH, dydua, Poccus

Development of the system for

=== creating tests and use them in

= * the personal account of JINR

= . Digital Eco System to assess

A user's information security
knowledge

Rozhkova Tatiana, MLIT
e -
~

BM@N Run 8 raw data
reconstruction on distributed
infrastructure with DIRAC

%:%° | Konstantin Gertsenberger
L W @ \‘ LHEP
=

o

Igor Pelevanyuk
MLIT

e
PaspaboTka anropuTmoB u
Beb-cepeucoe ana
aBTomMarv3auuvum aHanumaa
AaHHbLIX NOBefeHYeCKUX
Tectos

Bexanan T. K.

TNaBopaTopMs MHBOPMALMGHHLIX TEXHONOMA
wmeria M.C Mewepskosa, OMAN

% 0
Eﬁ OT rpynnsi BIOHLIT

9 Laboratory of
Analytical Research:
yesterday, today,
tomorrow

sytova@inp.bsu.by

ObwenabopatopHbin — 19 (56 goknaaos)

CemunHap HOB® — 6 (10 goknanos)

OT14eT 30 2023 roa

Svetlana Sytova
Institute for Nuclear Problems,

Modeling of Physi
Nuclear Medium

Belarusian State University

Yu. Kalinovsky

software platform for digital
repository of publications

1. Filozova, G. Shestak A K yev, A. T. Zaikina

MomnTte-Kapno momenupoBanue
nerekropa OLVE-HERO

MHC JIUT: Carbies Habsac

ol

=S

Pa3p WHCTPY p Python B cpeae
Jupyter Book ana matemaTMyeckoro MoAeNIMpPOBaHUA AMHAMUKMN
CUCTEM, OCHOBaHHbIX Ha [13K03e()COHOBCKUX nepexoaax

€ UCNonb:

A.P. Paxmonona, O.W. Crperiona, M. 3yes, WP, Paxyonon

TlaGopatopis MHPopMaMONHBIX TexHOTOrH 1. M.T. Merepskosa
TMaBoparopus Teoperieckoit it i, H.H. BoromoGosa

Undposas skocuctema ONANU:
COCTOSIHME W NNaHbl Pa3BUTUSA

C.A. benos

Nabopatopua uHd Uit um M.T. N
ouan

Modeling the Evolution of Cooling of

Neutron Stars

e BRI | 101 . . 7
== SPD Online filter
-t » ~ Y . o)
MawmHHoe 06yueHue B NPUKAAAHBIX U HAY4HbIX | CPUHAHCURYEMBIX TRAHTOM MOAOABIX JINR LIT (Dubna),
i prKNaA 4 MynbTUareHTHble TexHonoruu c6opa, 06paboTKU U BU3yanuaaLuu YYEHBIX U CRELMAAMCTOR OMAM Voravan Glaks Umvers)ny
AANL CP&IT

3apavax, pewaembix B 1a60paTopum MHPOPMALNOHHBIX

TexHonoruit um. M.I. Mewepskosa No KOHKYPCY:

{MOAOCACK HAYYHbIKM COTRYAHUK)

CucTema nepBU4HOI 06paGOTKN AaHHbIX [EEE SIS NN e IR Er e
aKcnepumeHTta SPD

] " IT = Koo - " ;
Il1argopma HybriLIT - 5K0CHCTeMA VIS IPOBECHUSA PACUeToB i (Yeravan, Armenia)

paspaboriu nossix MT-pemernit 3 Tuesday 21 Mar 2023, 1500 — 17,00 Euwoperhoseon
Seminar LIT - 2023
16 November

JINR, Dubna

O.M. Crpeneiona
TPAHTONOAYHATEAL:

O wvennt Description. Bropsare, 21 uapra 2023 r, 15:00 B

Ipynust o rereporenuui sbrucrens HybrilIT Koupepows - san T NPAXUHA AAPbS UTOPEBHA 8]

1 e M. " " 10 BRaPC “lﬂ}%
HAYYHBIA COTPYAHME .y

AneKcaHap YRUHCKM
auzhinskiy@jinr.ru

my co-authors: D.Blaschke, D.Voskresensky,
A. Ayriyan E. Kolomeitsev, K. Maslov,

OB neMHeRILI HICTHTYT ATEPHLIX HCCIET0BAHI Tamanas

o
;g Danila Oleynik, 20.12.2023 JINR MLIT

19 aexabpa 2023



NunccepTtaunoHHbin coseT JIUT OUAU
NO MHGOPMALMOHHBIM TEXHONOTUAM U BbIHUCNUTENBHOMU QU3UKE

B 2020-2023 rr. 8 lnccosete JIUT npowno 12 3awmt auccepTauuu.

U3 Hux: 3awmTbl B 20201 4
3awuTtbl B 2021r 2
3awuTtel B 2022r 4
3awmnTbl B 20231 2

3awmutuswmeca cortpyaHmkum JIUT OUAN:

Anpuad Anekcangp Cep»kmkosuy (2020)
CanoxHukoB AHApen AnekcaHgaposuy (2020)
HeyaeBckun AHapen Bacunbesuy (2021)
MeTtpocaH Aptem LLiImaBoHoBuMY (2021)
OnenHuk aHnna AHaTtonbesuny (2022)
Bonoxosa AnnHa BuktoposHa (2022)
BonTtuwmnH Hnkonait Hukonaesmy (2023)
Anekcanapos EsreHnin Uropesuy (2023)

Kro Chepyowmun?

VVVVVVYVY



ITSCHOOL

JINK

JINRISchool ot intormationtiechnology 2022

Kaml'y

TYNbCKUHA
roCYAAPCTBEHHbIA
YHUBEPCUTET

AB®Y

AANBHEBOCTOYHbLIA
DEOEPAJIbHbIN
YHUBEPCUTET

Dubna State University
Far Eastern Federal University
National Research Nuclear University MEPhI

North Ossetian State University
after K.L. Khetagurov

Plekhanov Russian University of Economics
St. Petersburg University
The Bauman Moscow State Technical University

The National University of Science and Technology
(MISIS)

The Peoples' Friendship University of Russia
Tomsk Polytechnic University

Tula State University

Tver State University

Vitus Bering Kamchatka State University
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Mamasa UT-wkona eo BnadukaesKase Ha 6a3e COrY (UwoHb 2023 eoda)

[ns yyactma B tobmunenmHomn 5-n IT-lLikone 8 OceTnto npmexanm CTyaeHThbl . O
n3 Cesepo-KaBKa3sckoro, YeueHckoro, Aapireickoro, KabapgnHo- 2
Bankapckoro, KOro-OceTnHcKoro yHmBepcmteToB. Pacwumnpms reorpaduto

LUKOAbI, K HUM NpucoeanHmnnnch pebarta ns Bnagmsoctoka n Kamyatku.
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Ty SCHOOL JINR School of Information Technology 2023 - -
e 50 students from 11 Russian universities “SEN

&5 ;4




L e Joint Institute for Nuclear Research
:.o o «[eshcheryakov Laboratory of Information Technologies

% GRID2023 ==

*. 3-7 July 2023 i

4 10th International Conference
“Distributed Computing and Grid Technologies in
Science and Education”

More than 275 participants
In person - 216

30 Plenary reports
Remotely - 60 s

135 Sessional reports

17 Countries: Azerbaijan, Armenia, Belarus, Bulgaria, the
Czech Republic, Egypt, Germany, Georgia, Iran, Kazakhstan,

Mexico, Moldova, Mongolia, Serbia, CERN and Uzbekistan.
Russia was represented by participants from 41 universities

and research centers.

Conference Topics:

|
2
3
4
5
6
7

. Distributed Computing Systems

. HPC

. Distributed Computing and HPC Application
. Computing for MegaScience Projects

. Quantum Informatics and Computing

. Big Data, M/D Learning, Artificial

Intelligence
8. Student session

Workshop “Computing for radiobiology and
medicine”

Workshop “Modern approaches to the
modeling of research reactors, creation of the
“digital twins” of complex systems”

Round table “RDIG-M - Russian distributed
infrastructure for large-scale scientific
projects in Russia”

Round table on IT technologies in education



. Joint Institute for Nuclear Research

= o  o[leshcheryakov Laboratory of Information Technologies 2
S GRID2023 = Social events

%.3-7 July 2023 i

10th International Conference
“Distributed Computing and Grid Technologies in
Science and Education”




O6mmue otupi-ocHoBarenn BMK MI'Y u JIBTA OUAN (awpmme JIAT um.
M.I. MemepsikoBa) BHECIH OTPOMHBIN BKJIaJl B Pa3BUTHE MPOrpPaMMHOIO
oboecneuennsa mia bOCM-6, 4YHCIEHHBIX METOAOB, BBLIYHUCIUTEILHON
bU3MKH W KOMIIbIOTUHTAa. W cerogHs mpomokKaeT Ppa3BHBATHCS
corpyaauyectBo Mexay MI'Y u JIUT B obmactu:

- MaTEMaTUYECKUX METOJIOB U MATEMATUYECKOTO MOAEIUPOBAHUSI,
- rpua-TexHosnorut B Poccuu,

AKageMuK Unen-kopp. AxaneMuKk
- AaHAJIMTUKH BoJIBIINX JaHHBIX, Camapckmuit T'oBopyH TuxoHoB
- CYIEPKOMIILIOTEPHBIX TEXHOIOTUM U METONOB HapalIeIbHBIX BEIYHUCIEHHH, AT EmE AETpEL

AHzpeeBnY Hukonaesnu Hukonaesuu

- OpraHu3aluu U NPOBEICHUS KOHPEPEHIIMN U TIKOJI.

[ToTpeOHOCTh B MOJATOTOBKE BHICOKOKBATU(UIIMPOBAHHBIX KaJpPOB B 00JIACTH MAaTEeMaTUYECKOTO MOJACIUPOBAHUS U 00paOOTKH JaHHBIX
IIPOEKTOB KJIACCA METracallHC ¢ NPUMEHEHWEM METOAOB AHAJIUTHUKU DBONBIIMX MaHHBIX M UCKYCCTBEHHOI'O MHTEJJIEKTA MPHUBETA K HJIEE
co3fanus Ha 0aze ¢punuana MI'Y B JlyOHe Hanpapnenust noarotoBku «lIpuknaanas MareMaTuka U HHGOpPMATUKAY

Marucrepckou nporpamMmmasl
«METOIIBI U TeXHOJIOTHH 00pado0TKM JAHHBIX B reTEPOreHHbIX BHIYHUCJINTEIbHbIX cpenax»

II.I.IllN
; )SETSamamfr;

£ suon yyy

1 -/.,\cw Ry

Maremarnyeckoe MOIETMPOBAHNUE, I'my6okoe manmuHHOE 00y4YeH e U KomnblOTHHT (MporpaMMHbIE€ CPEACTBA U
YUCJICHHBIE METOBI 1 KOMILIEKCHI IIPpOrpaMm AHAJIMTHKA OONBIINX JaHHBIX MOJIEIIN ) JJIst MIPOEKTOB KJIACCA MEracaHe

Coznana paboyasi rpyIia 1o moJroToBKe MaruCTepCKon MporpaMmBbl, IJIAHUPYETCS CO3/IaHNE KOOPIUHAITMOHHOTO KoMuTeTa coBMecTHO ¢ BMK MI'Y
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