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Heterogeneous IT platform “HybriLIT"
for organizing the educational process
on the basis of the International IT School
“Data Science”
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DATA SCIENCE

IT SCHOOL

Training of IT specialists for:

» development of computing of megaprojects;
» Big Data analytics (Data Science);
» digital economy and other promising directions.

Plekhanov Russian University of Economics with financial support

of Russian Science Foundation (grant Ne19-71-30008)



Infroduction
International IT School “Data Science”

st student enrollment
2018-2019 educational year

DATA SCIENCE

IT SCHOOL

» Free education

» Admission based on the results
of competitive selection

» The school program is mastered in parallel with the main
educational programs of universities
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Some subjects

Mathematical tools Q?P
for data analysis O_QQ Technologies and
°‘0’ ‘0‘0 =) platforms for
_I_ distributed and

Big data onoly’ncs DATA SCIENCE parallel computing

IT SCHOOL

Training is held using the “HybriLIT" heterogeneous platform, which is
part of the JINR Multifunctional Information and Computing Complex

* https://micc.jinr.ru/ 4



Heterogeneous plaiform

“HybriLIT"

Unified software and information
environment

HybrilIT education and testing
cluster
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K20 K40

\[ 10 computation nodes /

Nvidia
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http://hybrilit.jinr.ru/

SUPERCOMPUTER
«GOVORUNY»

{

LV CPU-component inte);
_ nodes Intel Skylake

o

s3I CPU-component intel)!
. nodes Intel Xeon Phi (KNL)

GPU-component

m GPU DGX-1 Volta NVIDIA.
(NVIDIA Tesla V100)

Total Peak Performance

Double precision 5OO Tflops
Single precision 1000 Tflops




Heterogeneous plaiform
“HybrilIT” nYBRI|EHS

Unified software and information
environment

HybrilIT education and testing SUPERCOMPUTER
cluster «GOVORUN»

Vs Vs
Organizing the educational Massively parallel
process on the basis of the calculations
International in different fields of
IT School nuclear and high-energy
“Data Science” physics

http://hybrilit.jinr.ru/



“HybrilIT”
education and testing polygon
in the educational process of IT School
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205%  «Technologies and platforms for
distributed and parallel computing»

DATA SCIENCE
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Parallel programming technologies Hybrid technologies
» OpenMP — development on m

OpenMP multiprocessor systems with
shared memory (one node)
» MPIl - development on .v;;- MPI
HMPI  Multiprocessor systems with -
distributed memory (multiple NVIDIA.
nodes) CUDA
> 1EZUDAI\\IIA%TIZ\/@IO|c>men’r using GPUs
nom |.n\|
» OpenCL - development using Yl MPI
CPUs and GPUs
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OpenCL

http://hybrilit.jinr.ru/



“HybrilIT”
education and testing polygon
in the educational process of IT School

o023  «Mathematical tools for data analysisy &
«Big data analyticsy
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Ecosystem for ML/DL tasks and data analysis

/ Computation component \ /Development component \

|
| :
I |
I |
| - I
: Servers with VM with JupyterHub |
I NVIDIA Volta & Intel Xeon Gold https://jhub.jinr.ru :
|
|
I Dell Volta specs: T :
| GPU: 4x Nvidia Volta V100-SXM2 *NVLink* =0 > | TensorFlow @ I
l 32Gb HBM2 : o | < Jupyterhub |
I CPU: 2x Intel(R) Xeon(R) Gold 6148 CPU @ ¢ , I
: 2.40GHz 20 Cores/4@ Threads VM: ‘ |
: RAM: 512 GB DDR4 2666MHz CPU: 24 Cores a Y;O |
: @: 2%240 GB / \ | RAM: 32 GB / :
I S~ :
|

http://hybrilit.jinr.ru/
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education and testing polygon
in the educational process of IT School
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§§o§§ «Mathematical tools for data analysisy
$_1°  Purposes
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» Study of basic computational and statistical methods and tools
for solving data analysis tasks

» Obtaining practical skills in developing software with

programming languages used for scalable data processing
(Python, R, Scala, C ++)

Libraries for studying Python, ML/DL methods and data analysis
» NumPy > SciPy » matplotlio > scikit-learn » pandas > TensorFlow

o @ P T

' 3
- TensorFlow

https://jhub.jinr.ru/ 9




“HybrilIT”
education and testing polygon
in the educational process of IT School

Laboratory works
DATA SCIENCE

IT SCHOOL

«Mathematical tools for data analysisy
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File Edit View Insert Cell Kernel Widgets Help
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Code v

## NpakKkTU4yeckoe 3aHATUe 2

### 1. OcbopMneHWe oTHETOB:
gce zaganuA (nabopaTopHuie pafoTe) ODCPMNAKTACA B BMAS
! [BepxHee menin] (Markdown.png).

.jpynb” daina, wucnonszya ~Markdown Cell™:

Bonee nogpobHan uHdopmauma gocTynHa [no ccenke:](https://jupyter-
notebook.readthedocs.io/en/stable/examples/Notebook/Working%2@Withk2eMarkdown¥k2@Cells.html) u [Makkdow
(https://daringfireball.net/projects/markdown/syntax#link).

###H HeKomopeie None3HeIe aNeMeHmel
CrNUCKH:

* yTepexgenue 1

* yTBepckgeHWe 2

- yTeBepxaeHue 2.1

HanpuMep, Bblle ONpefeneHsl 3aroNoBKW Pa3HOro YPOBHA, 6GAOKM C KOAOM MOKHO BCTABMTbL TaK:
“ " python
def myfuction(x)

return (x+2)

AnA oOpMyn MOXHO WCPONb30BaTL HOTaUMM ~TeX/LaTeX , wanpumep, QOpMynsl B TekcTe BHASNAWTCA 3HaKoM ~§7:
H3 HOEBOH CTpOKE QOpMYnk BnENAKTCA 3HaKOoM  $%7:

$%  M[X] =\frac{1}{N}\sum_i"N x_i $%

Mocne ewnonHexna ( Alt+Enter” waM kHonka ~Run’ BepxHero Mexw) Bce GygeT BHIAARASTE TakK:

MpakTuyecKkoe 3aHATHe 2

1. OchopMneHne oT4HETOB:
BCE 3afaHuA (nabopaTopHble paboTel) 0OPMNAIOTACS B BIAE .jpynk (aiina, MCnons3yA Markdown Cell :

BEPXHEE MEHID

Bonee noapofHan MHOPMaLMA AOCTYMNHA [0 cekinke. i Makkdown Style.

h noneskele

Crunckm:

* YTBpEKIEHHE 1
* YTBEPCHKAEHHE 2
= yTBEpHAEHNE 2.1

HanpuMmep. BoilLE ONpEeAEnEeHbl 3aronoBkKu pasHoro ypoBHA, GrokK C KOAOM MOKHO BCTABWTL Tak:

def myfuction (x)

return (x+2)

[InA hopMyn MOKHO MCPOMB30BATE HOTALMM TeX/LaTeX , HANPUMED, (OPMYMEI B TEKCTE BEIAENAKTCA 3HakoM s - e® = 0, a Ana dopmyn Ha HOBOI
CTpOKe (POpMYNbl BEIGENAKITCA 3HAKOM 55 ©

] N
M[X]:izxf

Mocne BeINONHEHUA (Mt+EntEI HINK KHOMKA Run BEPXHETD MEHK)) BCE ﬁyueT BbIMAAETb TaK:

Jupyter Nonebook
Markdown style

https://jhub.jinr.ru/

Jdf document
to teachers for review
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in the educational process of IT School

0 . .
o005 «Big data analyticsy
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SEETKE

» Gaining experience with:

- Unix-like operating systems; - cloud technologies as a tool
_ collaborative software for the organization of software-
development tool; managed computing
infrastructures

P GitLab

* https://cloud.jinr.ru/



“HybrilIT”
information environment
in the educational process of IT School
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» Platform for publishing schedules
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https://indico-hybrilit.jinr.ru/



in the educational process of IT School

“HybrilLIT”
information environment
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IT SCHOOL

«Indicoy service

INJICO

» Platform for publishing lectures and workshops

MartemMatuyeckumii arnmnapartr u MHCprMeHTapVIVI ANnA aHaJin3a faHHbIX

1 March 2019 to 1 June 2019

Yuunsepcutet "[lybHa"
Europeoscow tmezone

Onncarive
Pacnucanue
Mporpamma kypca

Crucok cTynewTos

& pryaninad@jinr.u

Llenibio Kypca ABMIAETCA OCBOEHUE OCHOBHbIX BbIUMCIMTENBHBIX M CTATUCTUUECKIX METOIOR U
MHCTPYMEHTOB JL1A PELLIHIA LIKPOKOTO KPYra 3aj1au B Cepe aHanm3a AaHHbix (Data

Science), NpaKTUECKMX HABBIKOB N0 Pa3paBoTke MPOrPaMMHOTO 0BECTIeYeHNs Ha A3bIKaX
NporpamMM1poBaHUs, MPUMEHAEMbIX /1A MaCLLTa6upyeMoi 06paboTku faHHbix: Python, R, Scala, C++.

OCHOBHbIE MOAY/H AUCLMNNMHbI:

* [lononHNTENbHBIE MaBbl MaTeEMaTUKW
® fI3bIKi1 NPOTPaMM1POBAHMA IR aHANN3a IaHHbIX

PaspaboTka 6yneT npoxoanTb Ha VM reTeporeHHoit nnatdopmbl HYbriLIT.
g Hayana paboTbl HEOGXOAUMO:
1. BOWATW noa cBOeR YYETHOR 3anuchio B GitLab:
https://gitlab-hybrilit jinr.ru/
2. Bo#Ttu Ha VM
https://jhub jinrru

(aTOpM3aLMA uepes GitLab)

[ng yeTaHoBKkY Jupyter Notebook Ha NepcoHanbHbIi KOMMbIITEP HEOGXOAUMO:
1. CkayaTb AUCTPHEYTUB Anaconda no cCbifike, BblGpas Python 3.7 version.

2. 3anycTUTb cKaueHHblit daiin u yctaHoBuTb Jupyter Notebook.

https://indico-hybrilit.jinr.ru/

MaTtemMaTuyeckuin annapart U MHCTPYMEHTapui 4151 aHan3a AaHHbIX

1 March 2019 1o 1 June 2019

Yuneepcutet "[ydHa"
EuropeMoscon tmezone

Onmcanme
Pacnicarie
MporpamMa Kypea

Crucok cTyaeHTos

B4 pryahinad@jinru

lNporpamma kypca

3/33 O

Tlekuwmsa 1. IkocHCTeMa ANA aHaNK3a AaHHbIX. 33A34N MALMHHOIO 0ByuyeHnA
& Oksana Streltsova
©06/03/2019, 17:50

CemuHap 1. Ipynna b-2. MaTeMaTWUUECKW#A anNnNapaT U MHCTPYMEHTaPWIA INA aHANK3a faHHbIX
& Oksana Streltsova
©11/03/2019, 14:30

CemuHap 1. Ipynna b-1. MaTeMaTWUUECKW#A aNNapaT U MHCTPYMEHTaPWIA INA aHANK3a faHHbIX
& Darya Pryahina
©12/03/2019,17:50

Cemunap 1. Tpynna M-1. MaTemaTuuyeckuit annapat v MHCTPYMEHTapHi ANA aHanu3a AaHHbIX
2 Dr Peter Sycov (ouona universiy
©13/03/2019,16:10

Nexumn 2. Beenenwe B Python
. Dr Peter Sycov (bubna University
©13/03/2019, 17:50
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«Indicoy service

INJICO

» Platform for publishing lectures and workshops

MaTeMaTuUyecKuin annapat U UHCTPYMEHTapUii AnA aHanusa AaHHbIX

1 March 2019 10 1 June 2019

‘YnueepcuteT “[lyoHa”
Euopemioscow tmezone

Onucanme
Pacnincanne
Mporpamma Kypca

Crucox cTyaenTos

& pryaninad@jinrru

Jlekyma 1. SkocucTemMa Jia aHanNM3a [lJaHHbIX. 3aaaum 2
MalLLMHHOIO 0BYYeHns

6 Mar 2019, 17:50

@® 1h30m

@ 1-118 (YrusepcuTer *fly6Ha")
Speaker

& Oksana Streltsova

Description

B nepaoi ana P ‘3aHATUi: HaBop BuGnuoTex Python,
KOTOPbIMM ByneM NONbIOBATECA ANA peweHNA 308y B 06NacT ananu3a AsHbix. Ha npiwiepe pewenns npaknaanoli
saaum " coborm, i M . netexTopa DEMON,

6yaer nokasan seck NyTb o c60pa AaHHBIX, MOCTAHOBKM 3aKa, BbI60Pa METOROB, MCCNIEI0BaHIR 1K SOEKTHEHOCTH 40
TIONyEHIR KOHEHHOTO POTPAMMHOTO MPORYKTa.

Marepuanci
1. The official home of the Python Programming Language: https://wwiw.python.org/

2.M.C: Mpory wa Python 3. pyxoEOACTEO.

-CNB.: Cumeon-Tnioc. 2015608 c.

@ Presentation Materials 2

B Lecture_1_MAT&INSTR_06_03_2019.pdf

https://indico-hybrilit.jinr.ru/

MaTtemaTtuyeckuin annapat U UHCTPYMEHTapWUA A1A aHanu3a AaHHbIX

1 March 2019 to 1 June 2019

YHusepcutet “[lybHa"
Europenoscon tmezone

Onucakme
Pacrncarine
Mporpamma wypca

Cnucok cTyaenTos

A pryahinad@jinr.ru

Cemunap 1. I'pynna b-2. MaTtematuyeckuit annapar u 2
MHCprMeHTapMVI ANs aHanu3a [aHHbIX

11 Mar 2019, 14:30
® 1h30m
@ 1-213 (YHusepcuTeT "[ly6Ha")

Speaker

A (Oksana Strehisova

Description

Ha nepeOM npaKTuueCkom sasATUw ByseT paccmoTpena pabota c IPython w Jupyter Notebook, kniouesbie cocTasnstowpe:
sasiica Python, wauano paboTsi ¢ GBnnorexoi matplotib.

Marepnanst:
1. The official home of the Python Programming Language: https://www.python org/

2. M.C: Mpory +a Python 3. Moap: pykoBoacTEO.

-CMB - Cumson-nwoc. 2015608 c.

@ Presentation Materials 2

[® Pythen_practical_training-1_pdf




% Conclusions
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» Using the "HybriLIT" education and testing polygon allows
students to master novel IT solutions and technologies that will
be included in the curricula of higher educational institutions

only in the future.

» Using the “HybriLIT" information environment allows teachers to
increase the effectiveness of interaction with students.
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