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Ctpenbuosa benskos MapTuH MartBeeB Kokopes ByTteHko BexxaHsH

MoaranHbIn
LOMuTpuin BnagummnpoBuy OkcaHa OmuTpuin Bans Mwuxann AnekcaHgpoBuy AnekcaHap AHaTonbeBUY lOpui AnekcaHgpoBuy TaTteBuK YXKopaeBHa
MBaHoBHa BukToposuy
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[MeneBaHIOK MOLUKWUH BopoHuoB KunpakocsiH TopocsH BanboBa Jlyuus ApusiH JTto6umoBa 3yeB
Uropb CTaHucnaBoBUY AHppei AHaToNIbeBUY Anekcen CepreeBuny MaprapuT XaunkoBHa LywaHuk payeBHa AnekcaHap Mapusa Makcum UropeBuy
CepxwukoBuy AnekcaHapoBHa

AHWKMHA 3ankuHa BawawunH 3emnsHas CTpenbLoB Cano)xHunkoBa

AHacTacusa NropeBHa TatbsiHa HukonaeBHa Makcum Buktoposuy EneHa BanepbeBHa Anekcen ViBaHoBUY TaTbsiHa GepopoBHa
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Mnardopma HybrilIT

Unified software-hardware environment

User interfaces

VM - SSH
8 spaces

VDI - X11
4 VDI

JHUB - HTTP
5 servers

Computational field

Supercomputer
“Govorun”
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Website

GitLab

System services

Network
services

Cluster
services

Storage system

NFS/ZFS

7 file systems

Lustre
3 file systems

Software system

License
Managers
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VMFS
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' #10 B Top50
#18 B Top50 “Govorun” supercomputer
Second stage 2019:

' ”
Govorun™ supercomputer Full peak performance :

First stage 2018: 1.7 PFlops for single precision
Cluster HybrilIT 2014: Full peak performance : 860 TFlops for double precision
Full peak performance: 1 PFlops for single precision 288 TB CCXA, with 1/0 speed >300 Gb/s
140 TFlops for single precision; 500 TFlops for double precision 17th in the current edition of the 10500 list
50 TFlops for double precision 9th in the current edition of the 10500 (July 2020)

list (July 2018)

Russian DC Awards 2020 in
“The Best IT Solution for Data

Centers” @
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hYBRI |\|u|\|\|m||\ Cynepkomnbiotep «foBopyH»: GPU-KOMNoOHeHTa

80 GPU NVIDIA

CK "ToBopyH"
GPU komMnoHeHTa

Ampere DGX-1

Ampere01 Ampere02 DGX01
e ) N ——— s e
5 x 8 NVIDIA A100 |- oo oo e csamew (E1758
G i Sy RAM Ampere03 - e
NEW 2023 8x NVidia A100 SXM4, 80 GB £x NVidia V100 SXM2, 16 GB
lGPU? ‘,GPUil GPY)| \GPU‘ famperedty }lGPU“ EGPU‘l :GPUI %GPU_‘ DRRM ‘
ey loru| ery| [eru| | |ampereos ory] [ory] [y [ord | | oxos |

T  pPyTbrRCH theano ERaE

TensorFlow
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Warm
NFS/ZFS

Students Home
store[1].hydra.local

Backups

store[2].hydra.local

Lustre MLIT-LHEP
store[3-4].hydra.local (MLIT)
lustre[01-02].jinr.ru (LHEP)

User Home (old)
store[5].hydra.local

MPD data storage

store[6].hydra.local

BMN data storage
store[7].hydra.local

Cucrembol XpaHeHUA AdaHHbIX

Warm Warm
NFS/ZFS Lustre

User Home
s03p001.gvr.local
/lustre/home

User Scratch (ZFS)

s03p002.gvr.local
/zfs/scratch

Data storage system

8.6 PB

User Scratch (Lustre)
«Lustre 12x12»
s01p[01-02].gvr.local
s02[01-12].gvr.local
/lustre/stor1

MPD data storage

«Lustre ruler x4»

s03p[03-06].gvr.local
/lustre/stor2




HLIT-VDI (Virtual Desktop Infrastructure)

TurboVNC: vm02.hydra.local:2 {(matma) [Tight + JPEG 1X Q95 + CL 1] = [} X
EEHES SO @Rt B Y
1) Applications Places System .= [l &) =¥ Tue Apr 18, 00:44
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MATLAB R2020b - academic use

New to Maple?
Here’s a quick introduction to help y

FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
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& 05§ 5/ home » matma » « o aple Default Profile |/cvmfs/hybrilit.jinr.rulswlslc7_j
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Com SOI File Edit View Search Terminal Help
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ML/DL/HPC Ecosystem of the HybriLIT Heterogeneous Platform:

New Opportunities for Applied Research

/ DeveI0pmentcomponent\ Computation component HPClab component The ML/DL/H PC ecosystem |S nOW aCtlvely USEd fOr
[ U with Jupyterkub ] [ Servers with J [ VM with } machine and deep learning tasks. At the same time, the

Volta & Intel Xeon Gold https://jlabhpc.jinr.ru/

i . NVIDIA JupyterHub and SLURM . . .
ftpsi//lbub-ines e b o s accumulated tools and libraries can be more widely used for

| ——me=_* | scientific research, including:
RET NS e e e met | @ eww) - numerical computations;
o 26 cors | | T RBETT G s o [0 % | - parallel computing on CPUs and GPUS;
T e WM yigualization of results;
N - Rt - accompanying them with the necessary formulas and
In 2022, on the ML/DL/HPC ecosystem, it became explanations. Python Numerical Methods
possible to run the MATLAB code in Jupyter o t {b k =
Notebook, which allows one to effectively perform Jupyter Jupyteryiboo

Keras ,
=
& il pandas [l -

PROGRAMMING

matplitlib RIS E"i

-
-z M.

A GUIDE FOR ENGINEERS
AND SCIENTISTS

& seaborn

= M a2 B2 Parallel computations
with Joblib

Joblib




. Jup@ub ~ 3kocucrema ML/DL/HPC nnatdopmbi HybrilIT  hyBRI| [l

HPClab component

VM with JupyterHub and SLURM [https://jlabhpc.jinr.ru]
O Intel Xeon Gold 6126 (24 Cores @ 2.6 GHz)

kD 32 GB RAM

jupyter

Educational component

. JupyterLab Server [https://studhub.jinr.ru]
Ke ra S [https://studhub2.jinr.ru]
O 2xIntel Xeon Gold 6152 (22 Cores @ 2.1 GHz)
fc:::mputatinn component
Server with NVIDIA Volta [https://jhubl.jinr.ru]

Q 512 GB RAM
.
o tea
[https://jhub2.jinr.ru]
O 2x Intel Xeon Gold 6148 (20 Cores @ 2.4 GHz)
N:: NumPy 4x NVIDIA Tesla V100 SXM2 32 GB HBM?2
[https://jhub3.jinr.ru]

a
' O 512 GB RAM
|
" pqndas O 2x Intel Xeon E5 2698v4 (20 Cores @ 2.2 GHz)
d

e 1 H 8x NVIDIA Tesla V100 SXM2 16 GB HBM2
matp,\j}_’\\tllb \ O 512 GB RAM y

e | @

/' \




~ Jupyterhub

MoNUroH Ana KBaHTOBbIX BbIYMC/IEHUIA B paMKaXx
skocuctembl ML/DL/HPC

M| Notebook

A

Python 3
(ipykernel)

E Console

Python 3
(ipykernel)

Other

Terminal

\ 4

Pennylane

S

Cliskit

\ 4

PennylLane

M
v

Markdown File

https://ihub3.jinr.ru
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NEW 2023

XapaKkTtepucTuka cepsepa:

512 GB RAM,

«2X Intel Xeon E5 2698v4 (20 Cores @ 2.2 GHz),

*8x NVIDIA Tesla V100 SXM2 16 GB HBM?2

=

Ciskit

@ B

Pythaon File Show Contextual
Help

»
»

%matplotlib inline
circuit.draw(output="mpl")

o l_.
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v
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https://jhub3.jinr.ru/

Nnatdpopma HybriLIT gna 3apay OUANU

nTe
8%

Pecypcbl CK «[oBOpPYH» UCMONB3YIOTCA HAaY4YHbIMKU TPynnamu m3
Bcex nabopaTtopun WHCTMTYTA, POCCUUCKMMKU  HAyYHbIMMU
opraHmsaumammn, obpasoBaTeNbHbIMU YUYpPEXAEHUAMM, a TaK
¥e cTpaHamm yvyacTHukamum OUAN.
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PacnpegeneHue noab3oBaTeneit N0 opraHU3aLmuam PacnpegeneHue nonb3osBaTteneit no nabopatopuam




Nnatdopma HybrilIT ana 3apay OUANU

Pecypcbl CK «[0OBOPYH» MCMONb3YHOTCA HayYHbIMM FPynnamm
ANA pelleHna WUPOKOro Kpyra 3a4a4 Kak B 061acTy TeopeTuyeckom pusmKm,

TaK U AN1A MOAENNPOBAHMA U 0O6pPabOTKN IKCNEePUMEHTANbHbBIX AAHHbIX.

/ Pacnpepenenue pecypcos CPU no rpynnam nonb3oBarteneu

\ [lo Konn4vecTBy 3a4au

mpd
mephi
dirac
blip
finr
flnp

Iit
others
Ir
dinp

Mo Konn4yecTsy A4P0-4acoB

blip
dirac
finr
mpd
Iit

flnp
mephi
others
Ir
dinp
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%

NMy6aukaumum no nccnegoBaHMUAM, BbIMOJIHEHHbIM C UCMO/Ib30BaHMEM
pecypcoB reteporeHHou naargopmbl HybrillT

3a 2022-2023 rr. nonb3oBaTenammn reteporeHHon nnatpopmbl HybrillT 6bin0 Q1
27%

HaneyaTaHO U U3[aHo 65 ctateun s pa3HbIX obnacTax:
- PU3MKN anemeHTapHbIX YacTUL, U aTOMHOTO AAPa,

- ®U3MKM BbICOKUX IHEPTUNA,
- BUODU3UKMN U XMUUY,

- HelpoCETeBOFO noaxoga, metogos U aJirOPNTMoB MmallMHHOTO o6yqum=| 7

rnybokoro obyyenus (ML/DL) u ap.
BEHEP  meu

High Energy
Physics

ALLOYS AND
COMPOUNDS

josmatof
LIQUIDS
TPYAbI

IMCTUTYTA CUCTEMHOrO AHAAMIA
POCCUACKON AKALEMIS HAYK

the it cen .
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2023rr

o4
14.3%

17 ctaTteu B XypHasaX C ypOBHEM
umtnpyemoctmn Q1/K1.

VS - o
";} My6nukauum nonb3oBartenen nnat¢gopmbl HybrlLlu

Q3
Q1
Q2
Q4
e-Print




UuncdopmaumoHHana nogaepXKa nosfib30BarTenem

hyBRI|EH LITIINR Caut: http://hlit.iinr.ru/

MJIAT®OPMA «HYBRILIT» v NMOJIb3OBATEJIAM v NOCTYIN K PECYPCAM v MPOEKTbI v O HAC v HOBOCTHU B Q

[eTeporeHHasa naatgpopma
«HybriLIT»

LX)

NH$opmaumsa o kaHane

CynepkoMnbioTep «[0BOpyH» / yuebHO-TecTOBbIN nonuroH «HybrilIT»

% HybriLIT: user support

91 nognucynk

hYBRI|

2 - <

PETUCTPALUA CEPBUCHI WHCTPYKLUA NO PABOTE OBYYAKOLWMWE BUAEO

NoMmawnaa crpaimuya Mos crpainya lNMpoexkts MomMowb Bownwu kaK strel Mos y4érHan 3anucb Boidt

HybriLIT user support https://pm.jinr.ru/projects/hybrilit-user-support/ N (EETTTE

0630p [eiicteua [EeELEUIIEM Tpyaosatpatel  [lwarpamma N'aHta KanenHpaps HoeBoctn  [lokymeHTthl Wiki dainbl Hacrpoikn

3ap‘a"||4 &) Hoeas 3apaua 3agaum
¥ OUNLTPLI MpocMOTpeTs ECE 3afaqun
Cratyc AobasuTs dunsTp | v KpaTkoe onucaHue
» Onuun

« Tpumenutb @ Oumctuth - CoxpaHuTb

O #+- Tpekep Crartyc Mpuoputer Tema HasHavyeHa O6HoBNeHO

J 9399 Bug New Normal batch-zapaun okaHYMBAKTCA M3-3a OTCYTCTEMA haiiios 18.12.2023 15:22
[ 9375 Bug New Normal scp(rsync) 14,12.2023 16:27
O 9370 Bug New Urgent cBoit BeINONHEHWA cueTa AMS 11.12.2023 16:40
[J 9314 Bug Resolved Urgent gitlab 29.11.2023 17:03
[J 9313 Bug Resolved Normal rsync 28.11.2023 16:11


http://hlit.jinr.ru/

MporpammHo-uHcdopMaLMOHHARA
noapaep>XkKa nonb3oBarenem

AoMalIHAA CTpaHHLUA Mofa cTpaHHua [poeKTH

HybriLIT user support ENVIRONMENT
MODULES
+ 0630p NeicTENA 3apaum
Bcero:
54 modules (6e3 yyeta BepcMOHHOCTH)
ObyyatoLLee BUAEO 113, obLiee uncno c BEPCMOHHOCTBIO CernVM File System
«3anycK 3agau»
e S e MpoBeaeHmne pacyeToB B

batch-pexxnme

pHeterogeneous platform “HybriLIT
http:/hlit.ji

—— slurm e

http://hlit.jinr.ru/for users/user guide/
workload manager



http://hlit.jinr.ru/for_users/user_guide/
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TecTupoBaHue
cepBepHbIX peLueHui, B
TOM yucne c
ycKoputensimu
BbluncneHuin (GPU)

Paspaborka n BHegpeHue HOBbIX UT- pelueHnn

/ UccnepoBsaHue \

adpdekTUBHOCTU U
Ha[,e)XXHOCTH
MCNOJIb30BaHUA
dannoebix cuctem gns
XpaHeHUs1 1 06paboTKU

/

a

\

\

PaspaboTaHa MeToauKa
TeCTUPOBaHUSA C
ncnonb3oBaHUEM

* HPC Benchmark
* 3ajiay nosib3oBaTesnien

4

AaHHbIX

\m(cnepumemos NICA /

4 N

Pa3BepHyTbl NOJIUIOHbI,
NPoOBeAEeHO Harpy304yHoe
TecTUpoBaHue

N /

-

Paspab6aTtbiBaloTca
cepBucbl gnsa
CUCTEMHbIX
afAMUHUCTPATOpPOB

N /

-

CEepBUCOB:
Web-npunoxxeHune
Bu3syanbHOro aHasusa
CTAaTUCTUKM NCMONb30BAHMS
pecypcos

-

Paspa6oTaHbl NpoTOTUNbI

/




Paspaborka n BHegpeHue HOoBbIX UT- pelueHm

LUSTRE-MGS e
o p Pacemaker/Corosync " T *Q. :
Tecmoewiit noauecon. s = DRBD* £
. o o~ LJ * Distributed Replicated Block Device l\:/] ‘ — O
Pacnpeoenénnvie ¢aiinosvie W aka RAID-1 over network =]
cucmemuwl Lustre ons ~—
8bIYUCIUMENbHBIX LIT-MDT DATALAKE-MDT DATALAKE-MDT NCX-MDT
macmepoe} 000 000 000 m
PA3MEue€HHbIX Ha | | l | I | |
naowaokax JIUT u JIOBD —¢) —2/ —° —2
“ —2 — (—2 =
MDTO MDTO MDT1 MDTO
zfs: mirror (2 disks) zfs: mirror (2 disks) zfs: mirror (2 Qisks) zfs: mirror (2 cﬁsks)
ElE = E =S S S
LIT-OST DATALAKE-OST DATALAKE-OST NCX-OST
000 [000 ——] (000 ——| |
= II I I
—C (—2 (—2
OSTO OSTO OsST1

zfs: raidz1 (2 vdev x4 disks)

58808

zfs: raidz1 (1 vdev x4 disks)

Sl=i=ls

zfs: raidz1 (1 vdev x4 disks)

S 888

zfs: raidz1 (2 vdev x4 disks)

S8

E

5



Paspaborka cepBucoB gna pewieHun
NPUKNagHbIX 3aaav
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X
dashboard
About The Open field
Open field
JIABOPATOPMA
HOOPMALIMOHHbIX
TEXHOJIOrMnA

wumenn M.I. Mewepsakosa

This app is Open Source dashboard.

Site of MLIT JINR: Link.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

dashboard

About The Open field

Open field

vmenn M.I. Mewepskosa

This app is Open Source dashboard.

Site of MLIT JINR: Link.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

23LIT/JINR

The Open field test-system analysis

Morris water trecking

NABOPATOPUA
MHOOPMALIMOHHBIX

Original file

HO.
wmenn M.I. Mewepskosa

openfield.mp4
About

This app is Open Source dashboard.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

Dataset: BIOHLIT service: Link.

Auanus ¢ Kanpa:

15

TPaeKTOpUA CTPOUTCA C 15 Kaapa

R ¢
"FileName" : "openfield.mpa"
"FileType" : "video/mp4"

}

Konuyectso kappos = 500
(500, 1024, 1280)
Analyse

heatmap and trajectory:

Heatmap Trajectory

Download heatmap Download trajectory

b

MOUSE TRACK ANALYSIS DASHBOARD

Morris water maze

Upload file

@@ Presand dropfile here

rat4 12-32-20.avi

. [

About

This app Is Open Source dashboard.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: hege.

Dataset: BIOHLIT service: Link.

.o NABOPATOPUA
17 pugi UHOOP! Y
« . MEL > TExHonorvi

2 wmetn M.I. Meutepaxosa
About

This app is Open Source dashboard.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

Dataset: BIOHLIT service: Link.

®LIT/JINR

eUEPAKOBA

TpaekTopus

Bupeo daiin gns npoBepKu NpaBUIbHOCTU MOCTPOEHHOW
TpaekTopuu

3anuce sugeotaiina ¢ FPS =

30 =

The current FPSis

\




Pa3paboTtKa cepsucos agna cosmectHoro npoekrta JINT n 1T® OUAN

AneKTpoHHble pecypchbl Jupyter Book
AnNA NnposeaeHua uccneposaHvm Ha Python

Jupyter{book

g Jjupyter {book}

Welcome to HLIT Jupyter Book

OcHoBbl paboTsl ¢ Python:
MHCTRYMeHTapwid Ha Python ana
DELIEHWA HayUHbIX U MPUKAaLHBIX

3afau

UWCNEHHOE pelueHre 3a4aum
Koww: 6ubaunoTexa SciPy

MapannenbHble BolYUCAEHWA Ha
Python

3apauya 1: lnHeapusoeaHHoe
ypaBHEHWE Ha MarHWTHbIA
MOMEHT

3apnava 2. MNepuoandHoCTL
NOABNEHUA UHTEPBAAOB
nepeeopoTa HaMarHUYEHHOCTK B
@0 pxxo03edCOHOBCKOM Nepexoae
nof BO3AeACTBMEM UMMYALCA TOKA

3anava 3. PeppOMarH1THLIA
PE20HAHC W AWHAMMWKA MarHUTHOTO
MOMEHTa B chcTeme

" IKO3eHCOHOBCKUIA Nepexoa-

HaHOMarHuT"

= L 2O Q

3apava 1: J/InuHeapusoBaHHOe ypaBHeHUe Ha
MarHUTHbIK MOMEHT

PaccMOTPKM YacTHBIN Cyydaid, Kor4a ypaBHEHWE Ha MarHWTHbIA MoMeHT fNlaHAay—-/Indwuua—TnnebepTa MoXeT BbiTh CBEAEHO K

PELIEHWH YPaBHEHWA Ha O4HY KOMMOHEHTY 71ty (IMHERHbIA ocumansTop).

d*m,
dt?

dm,
+ QOE(JJJW‘U + wimy, = wiGrsin(w,t)

C NapamMeTpamMin MOAenn:

® (G- OTHOLUEHMWE 3HePrMK [IK03edCoHa K 3HEPTUWM MarHMTHOM aHW30TponnK;
® [ - KOHCTAHTA CMIMH-OPBUTANEHOO B3aMMOAEHCTEMA;
® - quccunauma Munbepra;

® Wy - YacToTa GeppoOMarH1THOTO Pe3oHaHCa.

.08 NPOBEAEHWA UCCNEA0BAHWA ANHAMMNKI ﬂepeﬁgem OT OAHOTO AMPPepeHLnanbHOro YpasHEHWA BTOPOTO NOPALKa K

cncTeme AByx ypaBHEHMﬁ M Paspelwmrm X OTHOCMTENBHO NPOUZBOAHBIX, NOAaran my = y1:

dy

dgl = U2,

dy 2 2 .

4t = 20wy — wipy + wpGrsin(w t).

HayanbHble YCNOBUA:

http://studhub.jinr.ru:8080/books/intro.html

hYBRI | il

-
| / ~ Jupyterhub
W [ J

>3

(4) 0.0 0.2 0.4 0.6 0.8 1.0 12

i=Contents

= L 20 Q

1. OnucaHue Moaenv

2. BLIYKCNIEHNE BOALT-aMMePHOI

Python-uHcTpymeHTapun ana
MOAEe/NIMPOBaHMA ANHAMMWKMU
A>K03epCOHOBCKOrO nepexoaa nog,
BO34,€NCTBUEM BHELUHErO U3/yveHuns

B 6a10KHOTE npeacrasneH VIHCprMeHTaPVm ANA MOAENNPOBaHMA AMHAMMKIN JXO3ePCOHOBCKOrO Nepexoia noa

XapakTepuctuku

3. BeluMCneHne 2aBUCcMMOCTH WKUPKHHBI
CTyneHbKK LLanupo o aMnanTy bl
BHELLHETO W3NyuYeHnA

BO3/ENCTBNEM BHELUHEro W3NYyYEHWNAL

® aNropuTM ANA BbIYNCAEHWUA BOﬂbT'aMﬂepHOW XapaKTEPUCTNKM AXKO03eQCOHOBCKOMO NEPexoaa Noa
BO3JeCTBUEM BHELIHErO U3NnyueHus;

® ANITOPWUTM BbIYKCAEHNA 3aBUCUMOCTH LUMPUHBI CTYNEHbKK LLIaNnUpo OT amMnauTyabl;

® aNrOpVTM NapannenbHOro BbIYNCAEHMA 3aBUCUMOCT LMPHHBI CTyNeHbkn LLanupo oT aMnanTysasl ©
Wcnonb3oBaHuem 6nbavotexu Joblib;

® pesynbTaTbl aHanu3a 3GpOEeKTMBHOCTU NapannebHbiX BblUMCAEHWNA.

E VlccnefoBaHve OCHOBaHO Ha maTepuanax cTare:

1. Josephson B.D. Possible new effects in superconductive tunnelling // Physics Letters - 1962.-V. 1, no. 7.
- P.251-253.

2. Shapiro S. Josephson currents in superconducting tunneling: The effect of microwavesand other
observations // Phys. Rev. Lett. - 1963. - V. 11, no. 2. - P.80-82.

2 MrCimhbor D E Effart of ar Imnadanca an dr Unlt.

Currant Ch ictice nf S A

http://studhub.jinr.ru:8080/jjbook/intro.html
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e O6pasoBaTtenbHaa feATenbHOCTb
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Corpynnuku JIUT, senymue yuensie OUSIU n
CTpaH-y4aCTHHI]
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nporpamMmmMmumpoBaHuUs

OpenMP

AMPI

<A NVIDIA.
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WUHCTpyMeHTbI AN OTNaAKN U
npo¢unmpoBaHus
napannenbHbiX
NPUI0XXEeHUN

-

MpuknagHble nakeTbl NporpamMmm

COoOMSOL ".,\

MULTIPHUSICS - B2 Wolfram Mathematica

Cuctema NnoaroTtoBKM 1 nepenoarotoBku IT-cneunanucros Ha 6aze MUBK
OUAU n ero yuebHO-06pasoBaTe/ibHbIX KOMMOHEHT

06 “arowme Kypcbl, 1eKLuym, Mactep-Knaccbl
piaiouAe KYpCu, Rk pnaccot B RS
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A
'}'
N

Y
e e me

BCI[YHII/IC IMPOU3BOAUTCIIN COBPCMCHHBIX BBIYUCINTCIIbHBIX

APXUTEKTYP U MPOrpPaMMHOTO 00€CIICYEHMS

/ ®peiimBopku n \

UHCTPYMEHTbI ANA
3aaa4 ML/DL

~Jupyterhub
N4

1

TensorFlow

E

bearn

4 N

KBaHTOBbIE
a/IfOPUTMBbI,

nporpaMmMmupoBaHue
U ynpasieHue




The international workshop “Modern information
technologies in biology and medicine”
22-24 November 2023.
«Tutorial on the use of Python for tasks in Bio-
Medical research»
60 yyacTHMKOB

V MexayHapoaHana NeTHAA LWKoa MONoAbIX
yuyeHbix «CoBpemeHHble UHPOPMALMOHHbDbIE
TEXHO/I0TUU ANA PeLleHUA HaYUHbIX U
npuKnagHbix 3agau» 14-17 UwHa 2023.

3KOCUCTEMDbI Jupyter ANA peleHns Hay4YHbIX U

\ NpUKNagHbIX 3aaa4"

70 y4acTHUKOB

AN

"MHcTpymeHTapuit Ha ocHoBe Python-6mnbaunotek n

~

\Hj SCHOOL g

JINR @

OceHHAA LLKona no MTHPOPMALMOHHDbIM
TexHonoruam OUAN 16-20 OKTabpa 2023
«MHCTpyMeHTapuit Ha ocHoBe Python-6nbnmnotek n

3KoCUCTeMbI Jupyter gnAa pelweHna Hay4YHbIX U

NPUKNAAHbIX 33434 »

XaKaToH Mo napanaenbHbIM BblYUCAEHUAM
60 y4yacTHMKOB

@ MULHT cHr

XVI MexxayHapoaHaa CTaXKnpoBKa Mos0oAbIX
y4yeHbix ctpaH CHI Mau-UioHb 2023
«Kak HayuynTb KomnbtoTep "BUAETL' »

20 y4acTHMKOB

YyacTHUKOB
B 2023 .




Knactep HybrilIT o6bnapgaetr pa3suton

O6pa3oBaTenbHas AeATEeNIbHOCTb

NporpammHo-

MHPOPMALMOHHOM Cpeaon, YTO MO3BOAAET MNOCTPOMUTH
y4yebHble nporpammbl Ha CaMOM COBPEMEHHOM YpPOBHE U
AaTb 06yYatoOWMMCA BO3MOXKHOCTb OB1la4eTb NepeaoBbiMm

IT-TexHonormamm.

Ona npoBedeHUs Bble3gHbiX Yy4yebHbIX KypcoB M AnA
npoBeAeHUA CeMUHApPOB B YHuBepcutete «ybHa» 6Obin
pa3BepHyT « MobunbHbIM Knactep HybrillT»

310

CTYAEHTOB
B 2023 r.
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| Intel Core i9-9900

| 8 cores

| 2 threads - 16 logical core
16 Gb RAM

nvme 2Tb, 500Gb

| 1 Gbit/sec

|r node1 }
I'Intel Core i7-8700T [
I 6 cores |
| 2 threads - 12 logical core I
| 32 Gb RAM I
| Nvidia Quadro P1000 4 Gbj|
I hvme 500Gb [

1 Gbit/sec I

|r node2 }
I'Intel Core i7-8700T I
I 6 cores |
| 2 threads - 12 logical core I
| 32 Gb RAM |
| Nvidia Quadro P1000 4 Gbj
I nvme 500Gb I
| 1 Gbit/sec |

lfocypapcTBeHHbI yHUBepcutet «ybHa»
UHCTUTYT CUCTEMHOTO aHaZIn3a U ynpaBaeHUA

ApPXUTEKTYpPa U TEXHONOTUM BbICOKONPOM3BOAMUTENbHbIX CUCTEM, 60 CTYyAEHTOB

MapannenbHble pacnpeaeneHHble BbluncieHms, 90 ctyaeHToB
A3bIKM M TEXHONOMMM aHaNn3a AaHHbIX, 50 cTyaeHToB

TexHONOrMmn BbICOKOMPOU3BOAMUTE/NbHbIX BbluncaeHui, 30 cTyaeHToB

TBepCcKoii rocypapCcTBEHHbIN YHUBEpPCUTET

MaTtemaTtuueckuii pakynbrer

MporpamMmmHble cpeacTBa MaTeMaTUYecKux BbluncaeHmin, 80 cTyaeHToB




hBRI|[ll HayuHas u negaroruueckas fefTenibHOCTb
Mpynns! B 2023

My6nukauuii rpynnbi: 7 Meparornyeckas feaTeNbHOCTD:

[ToaroToBNEHO:

BbiCcTynneHus Ha KoHdepeHuusx: 26

* 6aKanaBpcKux paboT: 9

PARTIGLES AND st * MarmcTepcKux p,wccepTau,MVl:7 @

5 PHYSICS OF
" PARTICLES AND
NUCLEI LETTERS

Pubiiieg Qrees

.
2©% PLEIADES PUBLISHING
s

Distributed by SPRINGER NATURE

XKYPHAN .
SUINKA NTEMENTAIHLX BbIHUCJIUTENBHOU
_a HACTHY MATEMATUKUN U
Ervrvs MATEMATUYECKOW
w ATOMHORO PHYSICAL REVIEW D SR

covering particles, fields, gravitation, and cosmology
LR L)
Highlights Recent Accepted Collections Authors Referees Searc!

Understanding oscillons: Standing waves in a ball

N. V. Alexeeva, I. V. Barashenkov, A. A. Bogolubskaya, and E. V. Zemlyanaya
Phys. Rev. D 107, 076023 - Published 24 April 2023
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Passutue NeTeporeHHoM BbluucnurenoHom nnardgpopmsl HybriLIT:
o PaboThl 10 MOZIepHU3ALINY CyTIepKOMITbIOTEpa «[ OBOPYH»

MudopmaumoHHaa noanepxKa nosib3osarenem nnardgPopmMmbl, BKIOIAONAST 0OHOBICHHIE
IIPOrPaMMHOTO 00eCTICUeHHUs, YCTAHOBKOW HOBBIX ITAKETOB MPOTPAMM TI0 3aIpOCy IOJIb30BaTeIeH, 0OOHOBIICHHE calTa
HybriLIT, moaroroBka HOBBIX y4eOHO-METOIMUSCKHUX MAaTepHaJIoB 0 paboTe B pamkax 3kocuctembl ML/DL/HPC.

Paspaborka m BHegpeHue HOBbIX UT- pelueHmn:

o OoOecneuenue pecypcoeMkKux pacuetoB s sxcrepumenta MPD NICA
o Pa3BopaunBaHue MOJUTOHOB JIJII TECTUPOBAHUS (PaJIOBBIX CUCTEM
Pa3pabotka cepBMCOB ANA pelleHMUA NPpUKNagHbIX 3apgav

o Paszsutue cepBucoB BIOHLIT, Bkiarouas pazpaboTky aJropuTMOB Ha 0a3e KOMIIBIOTEPHOIO 3pEHUS, MAIIMHHOTO U
II1yO0OKOro 00y4eHUsl; CEpBUCOB 111 coBMecTHOrO npoekra JIMT u JITO

O6Gpa3oBarenbHan AeATeNnbHOCTb

o IlpoBenenue yueOHbIX KypcoB 1isi corpyaHukoB OSSN, crynentoB U T-mkonsl OUAM, YauBepcuteTa «/{yOHay,
TeI'Y
O 3amnuch BUJICO-MATEPUATIOB



IInardopma HybriLIT - s3kocucrema o151 mpoBegeHMsI pacieToB M
pa3padboTku HOBbIX VI T-permennni

http://hlit.jinr.ru/
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