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25-26 wostOpst B JIUT mpoxoausio padouee coseuia-
Hue «HybriLIT Workshop 2025. Towards Efficient Scien-
tific Computing», IOCBAIEHHOE PA3BUTHUIO T€TEPOreHHOM
BeryuCuTeNbHOM 1uardopmer HybriLIT wu cynepkom-
meioTepa «[oBopyH». OHO OBIIO TIPHUYpOUEHO K 70-IIeTHIO
OUAU u 60-neturo JIUT.

B pamkax cemmHapa ObUTH MPEACTABICHBI JOKJIABI
U TPOBEACHbI NPAKTUYECKHUE 3aHATHUS, OXBATHIBAIOIIME

TIepe/IOBbIE TEXHOJIOTMU BBICOKOIPOU3BOAUTEIBHBIX BBI-
YUCIeHUH, MeTonbl wucmons3oBanus GPU-yckopenns,
HWHCTPYMEHTBHI JIJIsl KpYITHOMACIITAOHOTO MOJICINPOBAHUS
B ¢u3mKe, OMosoruy U padbore ¢ OONBIINMHU JIJAHHBIMH, a
TaKKe BOMPOCHl MHTETPAllMd MalIMHHOTO U TIYOOKOTO
00y4eHHs B Hay4YHBIC UCCIICIOBAHUS.

C NpHBETCTBEHHBIM CIIOBOM K Yy4YacTHHKaM oOpa-
e qupekrop JIUT C. B. [IImaroB, OTMETHB Ba)KHOCTH
COBPEMEHHOW BBIUYUCIUTEILHON WH(PACTPYKTYPBI ISt
Hay4YHBIX TPOEKTOB MHCTHTyTa W pacTymmidi HHTepec
monp3oBateneii k pecypcam HybriLIT. Hayunsrit pyko-
Bonutens JINT B. B. KopeHbKOB IOAYEPKHYI, UTO CyIep-
KoMIIbI0Tep «[OBOPYH» SBISIETCS IIEHTPAIbHBIM 3BEHOM
BBIUHMCINTENBHOM dKocucTeMbl OMSIN, a ero poib Oymer
YCHIMBATHCS 110 MEPE PA3BUTHS TAPAIICIbHbBIX U pacIpe-
JCICHHBIX BBIYHCIICHUM.

Ceronus none3oBarensckas 6aza HybriLIT nacuutsr-
BaeT 357 y4eHbIX, B TOM YHCIIE COTPYIHUKOB OpraHU3aluit
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rocynapctB-unienoB OMSIN. C momenTa 3amycka miatdop-
MBI BBITIOJHEHO CBbIIIE 14 MIJIH 3a1a4, 4TO SKBUBAJICHTHO
nmoutn 112 MiH aapo-4acoB. Pe3ynbTaTel pacueToB JeTan
B 0CHOBY 509 Hay4HBIX ITyOJIMKanui, BKIIoYas paboThl B
BEAYIINX MEXIyHAPOAHBIX )KypHaJIaX.

Hayunas mporpamma cemuHapa Oblia HaCHIIIICHHON 1
cojieprkaja IBa OCHOBHBIX TEMaTHYCCKHX OJIOKA.

[lepBrIii neHp OBLT MOCBSIIEH 0030py MHPPACTPYK-
TYpbl M KIIIOUEBBIX cepBUCOB. O TEKyIlIeM COCTOSHUU
U TIEPCIEeKTHBAX TETEPOTCHHOW IIaT(opMbl pacckaszai
M.U.3yes (JIUT). [.B.benskos (JINT) moapobHO Oc-
BETWJI TIPHHIUIBI pabOTHl Ha TETEPOTCHHOHW Tardop-
me HybriLIT u npencraBuin 0030p cucrteM XpaHeHHs U
00paboTKM JaHHBIX, PEANTN30BaHHBIX Ha IUTaTopMe.
O.U. CrpensrioBa (JIUT) pacckazana 06 saxocucteme ML/
DL/HPC mis pemiennst mpuKiIaaHbIX 3an1ad. beutn 3arpo-
HYTBI TaKH€ MPAKTUYECKHUE BOIPOCHI, KaK HCIIOIb30BAHUE
cepsuca HLIT-VDI s paGoTsl ¢ rpadgudecknmu mpuio-
xxeausimu COMSOL, MATLAB, Wolfram Mathematica
(ILI. T Topocsn, JINT). Taxke npencraBlieHbl pe3yIbTaThl
BBIYMCIIUTENBHBIX UCCIEA0BAHUH B 00JIaCTH CBOMCTB arTo-
MOB cBepXxTsoKenbIx 31eMeHToB (/. Cen, JITD) u moiexy-
nsproit ¢pusukn (M. Uibsi, JITD), koTopble mpogeMoH-
cTpupoBan 3PPEKTUBHOCTD UCIIOIb30BAHUS ILTAT(OPMBI
JUtst pyHIaMEHTAIbHBIX HayK.

On 25-26 November, the Meshcheryakov Laboratory
of Information Technologies hosted the HybriLIT Work-
shop 2025: Towards Efficient Scientific Computing,
which highlighted the development of the HybriLIT hete-
rogeneous platform and the Govorun supercomputer. The
event was dedicated to the 70th anniversary of JINR and
the 60th anniversary of MLIT.

The workshop featured reports and practical classes
covering cutting-edge high-performance computing tech-
nologies, GPU-accelerated workflows, tools for large-
scale simulations in physics, biology, and Big Data, as
well as the integration of machine and deep learning into
scientific research

MLIT Director S.Shmatov welcomed the partici-
pants, underlining the significance of the advanced com-
puting infrastructure for the Institute’s scientific projects
and the growing user interest in HybriLIT resources. MLIT
Scientific Leader V. Korenkov pointed out that the Govorun
supercomputer was the key component of the JINR com-
puting ecosystem, and its role would increase with the de-
velopment of parallel and distributed computing.
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To date, the HybriLIT user base consists of 357 scien-
tists, including specialists from the JINR Member States’
organizations. Since the start of the platform, over 14 mil-
lion tasks have been performed, which is equivalent to
nearly 112 million core hours. The calculation results have
formed the basis for 509 scientific publications, including
papers in leading international journals.

The scientific programme of the workshop was rich
and comprised two main thematic blocks.

The first day was devoted to an overview of the infra-
structure and key services. M. Zuev (MLIT) spoke about
the current state and prospects of the heterogeneous plat-
form. D.Belyakov (MLIT) enlarged upon the operating
principles of the HybriLIT heterogeneous platform and
presented a review of data processing and storage sys-
tems implemented on the platform. O. Streltsova (MLIT)
discussed the ML/DL/HPC ecosystem for solving applied
tasks. Practical issues such as using the HLIT-VDI service
for working with the COMSOL, MATLAB, and Wolfram
Mathematica graphics applications were considered by
Sh. Torosyan (MLIT). D. Sen (BLTP) and M.Ilias (BLTP)
delivered the results of computational investigations in the
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Bropoii neHp cemmHapa ChOKYCHpOBAJICS Ha TIPH-
KJIaJHbIX acHeKTaX MW MPAaKTUUYECKUX HHCTPYMEHTAX.
Y4YacTHUKM y3HaJIM O TNPHUMEHEHUH CYIEepKOMIbIOTEpa
«l'oBopyn» mms MozmenupoBaHus MetogoM Monte-Kapmo
B Geant4 u o0yuenun HeifponHbIx cereil Ha PyTorch ¢ nc-
nons3oBanueM GPU HybriLIT (K. A. Ymxkos, JIUT). Psag
JIOKJIaJI0B OBUI MOCBSIIEH MEXIUCIUILIMHAPHBIM HCCIle-
JIOBaHMSAM: aBTOMATH3aIMH aHAJIN3a OMOJIOrMIECKNX JaH-
HbIX (C. lHaxmexpwu, JIUT), pabote ¢ MEAUIIMHCKUMHU J1aH-
HeIMH (A. V. ArnkuHa, JIUT) 1 MomgenmpoBaHUIO KBaHTO-
BO-KJIACCUYECKUX AITOPUTMOB, BBIITOJHEHHOMY Ha KBaH-
TOBOM TMONHUTOHe rereporeHHor tuardopmer HybriLIT
(A. A.boromo6ckas, JINT). A.P.Paxmonosa (JIUT) pac-
cKaszasia 00 aKTyaJbHBIX MOAXOJaX K YCKOPCHHIO BBIYHC-
nernii Ha Python ¢ ncrons3oBanuem 6mbmmorekn NumPy
n JIT-kommustopa Numba.
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BaxxHoli cocraBnsooNe ceMuHapa CTajlu MpaKThyie-
CKHUE 3aHSTHs, TIO3BOJUBIINE YYACTHIUKAM 3aKPEIHTh TEO-
peTHYECKHe 3HAHUS, [0 HCIOIh30BAHHUIO MAKETOB IIPOT-
pamm B o6s1acTu Mosekysipaoi pusuku (M. Unbsti, JITO),
o BO3MOXKHOCTSIM 3kocucteMbl ML/DL/HPC nist paspa-
OOTKM aJTrOPUTMOB Ha OCHOBE METOIOB MAIIMHHOTO 00y-
4yeHust ¥ ryookoro o0ydenus (rpynma HybriLIT), a taroke
MO BO3MOXKHOCTSIM SI3bIKa TporpammupoBanust Julia st
WCCIICIOBAaHUS MHOTOIIAPAMETPHUUCCKUX MOJICNCH, OIH-
ChIBAEMbIX CUCTEMaMH HENMHEWHbBIX Tu(depeHInambHbIX
ypaBHenuit (M. B. bamamun u M. A. Matsees, JIUT). Dtu
3aHATHS TPEAOCTABHIM yYaCTHUKAM YHHUKAITBHYIO BO3-
MO)XHOCTb TMOJYYUTh MPAKTUYECKUI OIBIT PabOThl C MH-
CTPYMEHTApHEM IIaT(hOPMBI IO PYKOBOICTBOM OIBITHBIX
TIOJTb30BaTeNeH U Pa3pabOTINKOB.

JlaGoparopust nHOPMAMOHHBIX TexHoiorui uM. M. I. MemepsikoBa, 25-26 Hoa0ps. Pabouee cosemanne HybriLIT Workshop 2025

The Meshcheryakov Laboratory of Information Technologies, 25-26 November. The HybriLIT Workshop 2025

field of properties of superheavy element atoms and in the
field of molecular physics, respectively, illustrating the
effectiveness of employing the platform for fundamental
sciences.

The second day of the workshop focused on applied
aspects and practical tools. From a talk by K.Chizhov
(MLIT) the participants learned about the application of
the Govorun supercomputer to Monte Carlo simulations
in Geant4 and about the training of neural networks in
PyTorch using HybriLIT GPUs. A number of talks cov-
ered interdisciplinary research: S.Shadmehri (MLIT)
reported on the automation of biological data analysis,
A.Anikina (MLIT) spoke about work with medical da-
ta, and A. Bogolubskaya (MLIT) made a report on the
modelling of quantum-classical algorithms performed
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on the quantum polygon of the HybriLIT heterogeneous
platform. A. Rahmonova (MLIT) spoke about current ap-
proaches to accelerating computations in Python using the
NumPy library and the Numba JIT compiler.

An important part of the workshop was practical
classes, which enabled the participants to consolidate their
theoretical knowledge: the use of software packages in the
field of molecular physics presented in the report by M. Ilias
(BLTP); the opportunities of the ML/DL/HPC ecosystem
for elaborating algorithms based on machine learning and
deep learning methods (HybriLIT group); and the capa-
bilities of the Julia programming language for exploring
multiparameter models described by systems of nonlinear
differential equations considered by M. Bashashin and
M. Matveev (MLIT). These sessions provided a unique op-
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B paMmkax cemuHapa cocTosICsl KpyIVIbIA CTOJ, Ipe-
JIOCTaBUBIINI BO3MOXHOCTB [UIsl IPSIMOTO AMUAJIOra: MOJIb-
30BaTel CMOINIM 33/1aTh MHTEPECYIOIINE MX BOIPOCHL, a
pa3paboT4YnKH, B CBOIO OYEpPE/b, MONYUYHIN LEHHYIO 00-
paTHYIO CBSI3b.
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MeponpusaTre He TOIbKO MOKa3ayo, 4To IUaTdopma
HybriLIT siBisieTcss yHUBEpCaJbHBIM M MOIIHBIM HHCTPY-
MEHTOM JUIS TIOJJICP)KKU TIEPEIOBBIX MCCIIEIOBAaHMI B 00-
nacti GU3MKU, OMOIOrHH, MAIMHHOTO O0yYeHHS U aHaJIH-
3a JaHHBIX, HO U CIIOCOOCTBOBAJIO OOBEIUHEHHIO M10JIB30-
Baresiel TarpopmMbl B KOMBIOHUTH JJIsl OOMEHa TOJIOXKH-
TEJILHBIM OIBITOM M OCBOEGHHIO HOBBIX METO/IOB paOOTHI.

portunity to gain hands-on experience with platform tools
under the guidance of experienced users and developers.

Within the workshop there was held a roundtable dis-
cussion that allowed for direct dialogue: the users were
able to ask questions, and the developers, in turn, received
valuable feedback.

2]

The event not only demonstrated that the HybriLIT
platform was a versatile and powerful tool to support cut-
ting-edge research in physics, biology, machine learning,
and data analysis, but also contributed to combine plat-
form users into a community to share best practices and
master new working methods.
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