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Component for educational
purposes (without GPUs)

For teaching students
https://studhub1.jinr.ru

For conducting workshops within
the framework of JINR scientific events

https://studhub2.jinr.ru
https://[studhub3.jinr.ru

Component for carrying
out resource-intensive
computations (with GPUs)

https://jhub1.jinr.ru
https://jhub2.jinr.ru
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HPC component for scientific projects
(with installed specialized libraries)

BioProject services
https://cell.jinr.ru
http://mostlit.jinr.ru
http://bio-dashboards.jinr.ru/morris

Jupyter Books infrastructure

http://studhub.jinr.ru:8080/jjbook

http://studhub.jinr.ru:8080/books
http://studhub.jinr.ru:8080/itschool2024

CVAT services
http://159.93.36.88:8080
http://159.93.36.67:8080

A polygon for visualization
of brain CT data
hlit-th-ct.jinr.ru
A polygon for quantum computing
https://ampere05.jinr.ru
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IMAGENET

< :: [penobyyeHHble http://www.image-
Mopaenu net.org

%3 PASCAL2

https://deepai.org/dataset/pascal-voc

NETFLIX
Netflix Prize kaggle

(c 2006 roga)

https://www.netflixprize.com/

https://www.kaggle.com/

Kaggle — nnatdopma (cpena) ang
aHanusa gaHHbIX, MPoBEeAEHNIO
COpEBHOBaHMN, pa3meLleHnio Habopos
OaHHbIX.....

Netflix Prize — oTkpbITOE
COpeBHOBaHME Ha NyyLLnn
anropuTM npeackasaHnsa OLEHKM,
KOTOPYIO 3puUTESIb NOCTaBUT PUSibMYy,
Ha OCHOBeE MpeablayLUnX OLEeHOK
9TOro N ApYrux 3puTenemn.
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https://blogs.nvidia.com/blog/2016/08/22/difference-deep-learning-training-inference-ai/
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https://web-stc.jinr.ru/user/strel/tree

ML/DL/HPC Ecosystem of the HybriLIT Heterogeneous Platfor
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CVAT. Image & Video Data Annotation Platform
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BioProject Services

MLIT, LRB, Dubna university, PFUR, TvSU
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MOSTLIT. Service for FOCI detection and analysis
M. Zuev, O. Streltsova, S. Shadmehri, T. Bezhanyan
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Total time traveled (sec) 61.0

Total distance (cm) 1635.39
FPS 30
oo Speed (cm/s) 71.49
hYBRI|ZRLIT/INR First frame 2
oA Last frame 1856

Shadmehri, S., Bezhanyan, T., Bondarev, M. et al. A Deep Learning Model for Automated Quantification of DNA Repair Foci in Somatic Mammalian Cells. Phys. Part. Nuclei 56, 1623-1627 (2025).

Bezhanyan T., Shadmehri S., Streltsova O. et al. Algorithm for the Analysis of the Laboratory Animal Trajectories in the “Morris Water Maze” and Its Implementation as a Web Service. Phys. Part.

Nuclei 56, 1370-1374 (2025).

hYBRI|




CVAT. Image & Video Data Annotation Platform

, http://159.93.36.88:8080 hitp://159.93.36.67:8080

CVAT version 2.40.0

CVAT version 2.2.0

Test Trajectory Annotation

bio
' |

Projects: 20
Tasks: 134
¥ Jobs: 134

Projects: 2
Tasks: 8
Jobs: 8

ENEEEEE

.H‘\'
H




Y5 BIOHLIT st s

H?%OLOll neural network model for object detection @ =

To improve the tracking algorithm for laboratory animals in the Morris Water Maze setup, the YOLO11 neural
network model was chosen as a pre-trained model for frame-by-frame object detection and the
implementation of the "detection-based tracking" approach.
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About 8000 frames from 7 video files
were annotated using the CVAT
(Computer Vision Annotation Tool)

platform and used to train, validate, and
test the YOLO11 model.
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Mogeas YOLOI11 (You Only Look Once): https://docs.ultralytics.com/ru/models/yolo11/
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Research of systems based on Josephson junctions

MLIT, BLTP
Bashashin M., Kokaev D., Kulikov K., Nashaat M., Nechaevskiy A., Rahmonov |., Rahmonova A., Shukrinov Yu., Streltsova O., Zuev M.
http:/hlit jinr.ru/math-modeling-supercond-nanostructures—u-2

Calculation of the amplitude dependence of the Shapiro step — A

The dynamics of the magnetic moment M of the system under consideration is described width :

by the Landau-Lifshitz-Gilbert equation: i 5 |
dmx 1 e sy, e i ; :
T N VEy {myHZ - m,H, + a[m,(M,H) — Hx]}, . )
dm,, 1
el Sy {m,H, — mH, + a|[m,(M,H) — H,|}
dm, 1
el ey {m H, —m,H, + a[m,(M,H) — H,]},

M = [mx, my,mz] are the magnetic moment components; the effective field components
H = [Hx, Hy,HZ] depend on the Josephson phase difference ¢ and are defined as follows:

H,(t) =0,H, = Gr sin(qb(t) — tmy(t)), H,(t) = m,(t).

The equation for the Josephson phase difference ¢(t) is determined from the equation for
the electric current I flowing through the Josephson junction, measured in units of the
critical current I..:

6 = CVC with radiation

do 1/ . dm,, 1 e et
E——;(sm(d)—rmy)+r7>+wl, |
Acceleration of multiparameter computations : ~
g N ([ iIs an open-source JIT B . [

Joblib is a set of tools
to provide lightweight

ipelining in Python
\QJoinb PIPEHNING Ih Ty

compiler that translates a subset | cn
of Python and NumPy code into
fast machine code.
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Jupyter Books for modelling superconductor/magnetic hybrid

nanostructures

Bashashin M., Butenko Yu., Kokaev D., Kulikov K., Nechaevskiy A., Rahmonov I., Rahmonova A, Streltsova O., Zuev M.
http://studhub.jinr.ru:8080/jjbook, http://studhub.jinr.ru:8080/books, http://studhub.jinr.ru:8080/itschool2024

As part of a joint project between MLIT and the Laboratory of Theoretical Physics (BLTP) on modelling hybrid
superconductor/magnetic nanostructures, a package of tools in the form of Jupyter Notebook, which are posted in the

format of electronic publications Jupyter Book on the Platform resources has been developed.
y

1.0
Define a function called by each process
from joblib import Parallel, delayed 0.8
import numpy as np
def funk_parall(k): 06
i=k¥N .
J=k//N e
mz_sol=0 Calculations for different values of parameters S
= §
G=GB+delt E_G L . To analyze the possibility of reversing the magnetic moment of the ¢°—Josephscn junction at different values of the parameters, we will carry out calculations 0.4
alpha=alpha@+delta_alpha*j for G=8.9.
f = partial(my_sfs, G=G, r=r, alp
As=As, t s=t 5, delta from scipy.integrate import solve_ivp
o = from functools import partial 02

t_e=np.linspace(@,68,1668)
58 = np.array([e, 8, 1, @]) s

sol_i=solve_ivp(f,[©,60],58, t_ev f - partial(my_sfs, G-G, r=r, alpha-alpha, \

As=As, t_s-t_s, delta_t-delta_t)
#t_e - np.arange(®, 25, 9.0601) 0.0
t_e=np.linspace(8,60,1600) -

if sol_i.y[2][999] < @:
mz_sol= -1
# alpGxy[i+j*N,2] =- 1
return mz_sol

s@ - np.array([8, 8, 1, 8])
so0l_2-solve_ivp(f,[©,60],58, t_eval=t_e) # method = 'Radau’

plt.figure(figsize = (8, 6))

plt.plot(t_e,y I, label- 'Rectangular curren
plt.plot(sol_1.t, so.
plt.plot(sol_2.t, so

Sernal mode calculation

= KoMnoHenTa my

= L3 a
plt.xlabel('t', size-16) 2i6 S ) HTa my
te = time.time() plt.ylabel('$n 2(t)s’, size-16) I
rez= Parallel(n_jobs=1)\ zﬁ:i:ﬁ?i(fontsue:ﬂ)
(delayed(funk_parall)(k) for k in
15 R nt pulse 0.5 0.5

t1 = time.time()
print(f'Execution time {t1 -

te} s')
Execution time 159.9254457958592 s

05

Compuiing in Parallel Mode

g 0.5 -0.5
00
t8 = time.time()
rez= Parallel({n_jobs=6)\ s 1.0 -10
(delayed(funk_parall)(k) for k in
t1 = time.time() 0 250 500 750 1000 1250 1500 0 50 500 750 1000 1250 1500
print(f'Execution time {t1 - t@} s') 10 1 t t

Execution time 34.5158388134582% s
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A polygon for visualization of brain CT and MRI/fMRI data

MLIT, BLTP, FMBA
JupyterLab interface SSH-access

[A] Notebook O MRI Convert for converting the NIFTI file from the original
A PyDicom set of DICOM files;
a3 Nipype Q FreeSurfer for NIFTI file processing;
B corsoe PySurfer O FreeView (viewer from the FreeSurfer package) for building
A images after NIFTI file processing.
= | O FSL, alternative package for NIFTI file processing;
O FSLeyes (viewer from the FSL package) for building images
o after NIFTI file processing
= | VM| e =

Terminal | Text File Markdown File Python File Show Contextual
Help

Anikina A., Andreev G., Andreev V., Anikin |, Belyackov D., Grigorov G., Kokorev A., Sharipov Sh., Streltsova O., Zuev M.
Polygon for visualization of brain computed tomography data. Phys. Part. Nuclei (sent to review).




Tutorial: Scientific Computing with Python on the

HybriLIT ML/DL/HPC Platform Ecosystem

Q y \ ° PacnapannenueaHue \
JITOPUTMUHECKUN NyTb JIT-komnunauus ana Python ajaroputMmos
— hy
</
o Q
L 22
Algorithmically JIT compilation for Python Parallelization of
K / algorithms

MeToq npocToun

ntepaunm c K \
YCKOPEHUEM MO
BbiumcneHwmsa BoiumcneHus c

MeTon Heobiwesy Ha CPU MCMNONb30BaHNEM
npocTou Nu mba ycKoputenei
nTepaymnm . MeTtopn Akobu GPU NVIDIA
Numba is a Python compiler from Anaconda
that can compile Python code for execution |:> cee
MeTtopn 3enpens on CUDA-capable GPUs or multicore CPUs. K /
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