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ʉʝʤʠʥʘʨ ʅʀʋ ɺʐʕ ʧʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ

ʎʠʬʨʦʚʦʡ ʙʣʦʢ ʅʀʋ ɺʐʕ



ʎɹʉɹʃʋɾʉʁʊʋʁʃʁ ʊʌʈɾʉʃʇʅʈʕʗʋɾʉɹ ʆʁʌ ɻʑʖ
çʊHARISMAè(COMPUTER OF HSE FOR ARTIFICIAL INTELLIGENCE AND SUPERCOMPUTER MODELLING)

Å7 ʥʞʪʫʧ ʛ ʋʇʈ 50 ʊʆɼ
Åʇʠʢʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʩ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʴʶ): 

912.4ʋʞʩʙʭʤʧʨʪ

ÅLINPACK-ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: 568.5 ʋʞʩʙʭʤʧʨʪ

Å26 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ

Ā10 ʫʟʣʦʚ ʩ 1,5 ʋɺ ʇʀʌ

Ā16 ʫʟʣʦʚ ʩ 768 ɼɺ ʇʀʌ

Å2ʫʧʨʘʚʣʷʶʱʠʭ ʫʟʣʘ

Å104ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘ NVIDIA Tesla V10032ɼɺ

Å56ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ Intel Xeon Gold 6152

Åʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: 27.7 ʋɺ

Åɼʠʩʢʦʚʘʷ ʧʘʤʷʪʴ: 885 ʋɺ

Āʧʘʨʘʣʣʝʣʴʥʘʷ ʉʍɼ ʥʘ ʙʘʟʝ Lustre: 840 ʋɺ

ĀSSDʚ ʫʟʣʘʭ: 2ʮ240 ɼɺ ʚ RAID1

ĀSAS HDD ʚ ʫʧʨʘʚʣʷʶʱʠʭ ʫʟʣʘʭ: 20x1,7ʋɺ

Åʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ: 2 x InfiniBandEDR

(2ʮ100ɼʚʡʫ/ʪ, ʪʦʧʦʣʦʛʠʷ Fat Tree)

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

2



ʀɹɼʉʌʀʃɹ ʊʌʈɾʉʃʇʅʈʕʗʋɾʉɹ
ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ
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4

ʇ ʆɾɽʇʊʋʁɿʁʅʇʊʋʁ 100%ʀɹɼʉʌʀʃʁ

çɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩè, ʢʦʪʦʨʳʡ 

ʥʝ ʧʦʣʫʯʠʪʩʷ ʟʘʥʷʪʴ ʧʨʠ ʪʝʢʫʱʝʤ 

çʧʦʪʦʢʝ ʟʘʜʘʯè.



ʈʉʁʉʇʊʋ ʃʇʄʁʐɾʊʋɻɹ ʈʇʄʕʀʇɻɹʋɾʄɾʂ
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʅʘ 30 ʥʦʷʙʨʷ 2020ʛ: 386ʧʦʣʴʟʦʚʘʪʝʣʝʡ

Åʩʦʪʨʫʜʥʠʢʦʚ: 188

Åʩʪʫʜʝʥʪʦʚ: 198



ʈʉʁʉʇʊʋ ʃʇʄʁʐɾʊʋɻɹ ʈʇɽʉɹʀɽɾʄɾʆʁʂ

6

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʅʘ 30 ʥʦʷʙʨʷ 2020ʛ: 37 ʧʦʜʨʘʟʜʝʣʝʥʠʡ



ʈʉʁʉʇʊʋ ʃʇʄʁʐɾʊʋɻɹ ʆɹʌʐʆʔʎ ɼʉʌʈʈ (ʈʉʇɾʃʋʇɻ)

7

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʅʘ 30 ʥʦʷʙʨʷ 2020ʛ: 130ʧʨʦʝʢʪʦʚ



ʉɹʀʉɹɺʇʋɹʆɹ ʊʇɺʊʋɻɾʆʆɹʘ ʊʁʊʋɾʅɹ ʅʇʆʁʋʇʉʁʆɼɹ

8

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ



ʌʊʋɹʆʇɻʄɾʆʇ ʊʁʊʋɾʅʆʇɾ ʈʇ

9

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

Åʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ: CentOS 7.6.1810

Åʇʆ ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ: OpenHPC1.3.6, Warewulf 3.8.1

Åʄʝʥʝʜʞʝʨ ʩʝʪʠ InfiniBand: OpenSM 5.3.0

Åʂʦʤʧʠʣʷʪʦʨʳ: 

Å Intel Parallel Studio 2020 Update 1 & Update 4, 

Å GNU Compilers Collection (ʚʝʨʩʠʠ: 10.1.0; 9.3.0; 8.3.0; 7.3.0; 5.4.0)

Åɹʠʙʣʠʦʪʝʢʠ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ: Intel MPI 2019, Open MPI 3,4, MVAPICH 

2.3, MPICH 3.2

Åʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʠʷʤʠ: Slurm 20.02

Åʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ: Nagios 4.4.3, Ganglia 3.7.2, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʝ

Åʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʦʢʨʫʞʝʥʠʝʤ: Lmod 7.8.1, Singularity 3.2.0 (2.6.0)

Åʇʦʜʜʝʨʞʢʘ GPU: ʜʨʘʡʚʝʨʳ Nvidia 450.51.06, CUDA 10/11

Åɹʠʙʣʠʦʪʝʢʠ: OpenBLAS 0.3.7, GraphicsMagick 1.3.34, fftw 3.3.8, gsl 2.6, cnpy 1.0 ʠ ʜʨ.

Åʇʦʜʜʝʨʞʢʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Python 3 (Anaconda v10.2019), R (v3.6.1 ʠ 4.0.2), 

Java 8 JDK



ʌʊʋɹʆʇɻʄɾʆʇ ʈʉʁʃʄɹɽʆʇɾ ʈʇ
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʇʦ ʟʘʧʨʦʩʘʤ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʅʀʋ ɺʐʕ, ʫʩʪʘʥʦʚʣʝʥʦ:

Åʈʝʰʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʡ ʟʘʜʘʯ: MATLAB

Åʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ: GNU Octave

Åʄʦʣʝʢʫʣʷʨʥʘʷ ʜʠʥʘʤʠʢʘ: GROMACS

Åʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: BEAST, BEAST2, BEAGLE, IQ-TREE

Åʆʙʨʘʙʦʪʢʘ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ: GSL, SAMtools, ANGSD, HTSlib

Åɸʥʘʣʠʟ ʙʘʡʝʩʦʚʩʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ: OpenBUGS, JAGS

Åɺʳʯʠʩʣʝʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ: FFTW

Åʈʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦʟʳ ʯʝʣʦʚʝʢʘ ʥʘ ʬʦʪʦ ʠ ʚʠʜʝʦ: OpenPose

Åʄʥʦʞʝʩʪʚʦ ʧʘʢʝʪʦʚ ʜʣʷ Python ʠ R ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʨ.



ʀɹʈʌʒɾʆ SERVICE DESK ɽʄʘ ʈʇɽɽɾʉɿʃʁ 

ʈʇʄʕʀʇɻɹʋɾʄɾʂ ʊʌʈɾʉʃʇʅʈʕʗʋɾʉɹ
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

https://hpc.hse.ru/support

https://hpc.hse.ru/support


ʉɹʀʉɹɺʇʋɹʆʔ ʁʆʊʋʉʌʃʏʁʁ ɽʄʘ ʈʇʄʕʀʇɻɹʋɾʄɾʂ
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

Åɹʘʟʦʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.

Åʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʝʨʝʜʠ ʟʘʜʘʯ SLURM.

Åʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʜʫʣʝʡ.

Åʂʦʤʧʠʣʷʮʠʷ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GCC ʠ Intel Parallel Studio.

Åʇʦʜʢʣʶʯʝʥʠʝ ʠ ʧʝʨʝʜʘʯʝ ʬʘʡʣʦʚ ʠʟ ʆʉ Windows, Linux, Mac OS.

Åʇʦʜʢʣʶʯʝʥʠʝ ʢʣʘʩʪʝʨʘ ʢ ʦʙʣʘʯʥʳʤ ʭʨʘʥʠʣʠʱʘʤ ɺʳʰʢʘ.ɼʠʩʢʠ Google Drive.

Åɿʘʧʫʩʢ Jupyter Notebook ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʘʭ.

Åʀʩʧʦʣʴʟʦʚʘʥʠʝ Anaconda ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʦʢʨʫʞʝʥʠʡ Python.

Åɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ ʥʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʘʢʝʪʦʚ 

o GROMACS, 

o GNU Octave, 

o BEAST/BEAST2, 

o IQ-TREE, 

o MATLAB, 

o OpenPose, 

o R.



ʆɹʈʇʄʆɾʆ ʊɹʂʋ ʇʊʅHPC.HSE.RU

13

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ



ʏʁʍʉʇɻʔɾ ɹʊʊʁʊʋɾʆʋʔ ʇʊʅ

14

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʉ ʠʶʣʷ 2020 ʛ. ʚ ʆʪʜʝʣʝ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʘʶʪ 2 ʩʪʫʜʝʥʪʘ 

ʧʦ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʦʡ ʘʩʩʠʩʪʝʥʪè.

ɺʳʧʦʣʥʝʥʥʳʝ ʟʘʜʘʯʠ:

Åʀʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.

Åʋʧʨʦʱʝʥʠʝ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʝʨʝʚʦʜ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ.

Åʈʘʟʨʘʙʦʪʢʘ ʘʜʘʧʪʠʚʥʦʡ ʚʝʨʩʪʢʠ ʩʘʡʪʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ.

Åʈʘʟʨʘʙʦʪʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ.

ʉ ʦʢʪʷʙʨʷ 2020 ʛ. ʥʦʚʳʡ ʥʘʙʦʨ ʎɸ ʨʘʙʦʪʘʝʪ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ:

Åʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʟʘʜʘʯʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.

Åʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʷ ʇʆ JupyterHub ʩ ʧʣʘʥʠʨʦʚʱʠʢʦʤ ʟʘʜʘʯ SLURM.



ʈʉʇʍʁʄɹʃʋʁʐɾʊʃʁɾ ʉɹɺʇʋʔ
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ɺ ʧʦʩʣʝʜʥʠʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʤʝʩʷʮʘ ʚʳʧʦʣʥʷʶʪʩʷ ʪʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ ʢʣʘʩʪʝʨʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʣʝʜʫʶʱʝʛʦ ʤʝʩʷʮʘ.

ɺʦ ʚʨʝʤʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʳʧʦʣʥʝʥʳ ʙʦʣʴʰʠʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ:

Åʆʧʪʠʤʠʟʘʮʠʷ ʥʘʩʪʨʦʝʢ ʠ ʦʙʥʦʚʣʝʥʠʷ ʧʣʘʥʠʨʦʚʱʠʢʘ SLURM.

Åɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʘ ʘʚʪʦʨʠʟʘʮʠʠ LDAP.

Åʅʘʩʪʨʦʡʢʘ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʟʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʚ 

ʦʙʭʦʜ ʧʣʘʥʠʨʦʚʱʠʢʘ ʠ ʪ.ʧ.).

Åʆʙʥʦʚʣʝʥʠʝ ʜʨʘʡʚʝʨʦʚ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʘʭ.

Åʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.

Åʋʩʪʘʥʦʚʢʘ ʠ ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.

Åʅʘʩʪʨʦʡʢʘ ʠ ʦʙʥʦʚʣʝʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʩʝʪʝʚʦʤ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ.



ʇʈʋʁʅʁʀɹʏʁʘ ʊʁʊʋɾʅʔ ʇʎʄɹɿɽɾʆʁʘ

16

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʇʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ

Åɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʟʣʳ ʨʘʟʥʝʩʝʥʳ ʧʦ ʨʘʟʥʳʤ ʩʪʦʡʢʘʤ ʠ ʧʦʟʠʮʠʷʤ.

Åʈʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʦʭʣʘʞʜʝʥʠʝʤ.

Åʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʦʚ

Åɿʘʜʘʥʘ ʧʦʥʠʞʝʥʥʘʷ ʮʝʣʝʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʫʟʣʘ ʠ ʟʘʧʨʝʱʝʥʦ ʧʦʥʠʞʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʦʚ ʥʠʞʝ 50%.

ʈʝʟʫʣʴʪʘʪ: ʧʨʦʮʝʩʩʦʨʳ ʠ GPU-ʫʩʢʦʨʠʪʝʣʠ ʨʘʙʦʪʘʶʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ.



ʆʇɻɹʘ ʊʁʊʋɾʅɹ ʇʐɾʉɾɽɾʂ ʀɹɽɹʐ

ʅʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʚʝʡʰʘʷ ʩʠʩʪʝʤʘ ʦʯʝʨʝʜʝʡ ʟʘʜʘʯ SLURM

ʏʪʦ ʧʦʟʚʦʣʷʝʪ v20.02.4:

1. ɺʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ GPU-ʨʝʩʫʨʩʦʚ ʧʦʜʦʙʥʦ ʷʜʨʘʤ CPU.

2. ɺʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ.

3. ɺʦʟʤʦʞʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʚʳʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ GPU (ʘ ʥʝ ʮʝʣʠʢʦʤ).

4. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʥʦʛʦ ʟʘʧʫʩʢʘ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ ʠʟ ʨʘʟʥʳʭ ʨʘʟʜʝʣʦʚ ʦʯʝʨʝʜʠ ʥʘ 1 ʫʟʣʝ.

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ

1. ɹʦʣʴʰʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʫʢʘʟʳʚʘʪʴ ʬʣʘʛ--gres; 

2. ʅʦʚʳʝ ʬʣʘʛʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ:

Å--gpus (ʠʣʠ -G) ïʢʦʣʠʯʝʩʪʚʦ GPU ʜʣʷ ʟʘʜʘʯʠ;

Å --gpus-per-node ïʢʦʣʠʯʝʩʪʚʦ GPU ʥʘ ʢʘʞʜʳʡ ʚʳʜʝʣʷʝʤʳʡ ʫʟʝʣ;

Å --gpus-per-task ïʢʦʣʠʯʝʩʪʚʦ GPU ʥʘ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ;

Å --cpus-per-gpu ïʢʦʣʠʯʝʩʪʚʦ CPU ʥʘ ʢʘʞʜʳʡ ʚʳʜʝʣʝʥʥʳʡ GPU;

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʣʘʛʘ ç-sè ʠʣʠ ç--oversubscribeè ʙʦʣʴʰʝ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ.

4. ɼʣʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʫʜʘʣʝʥʳ ʚʩʝʦʯʝʨʝʜʠ ʢʨʦʤʝ normal. ɿʘʧʨʦʩ GPU ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʳʯʥʦʡ ʦʯʝʨʝʜʠ.

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

v.20.02.4
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

1. ɿʘʱʠʪʘ ʨʝʩʫʨʩʦʚ ʦʪ ʥʝʧʨʘʚʦʤʝʨʥʦʛʦ/ʩʣʫʯʘʡʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: cgroup

Åʧʨʦʙʣʝʤʘ: ʧʦ ʫʤʦʣʯʘʥʠʶ, ʟʘʧʨʦʰʝʥʥʳʝ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʣʠʰʴ ʧʝʨʝʤʝʥʥʳʤʠ 

ʦʢʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠ ʟʘʜʝʡʩʪʚʦʚʘʪʴ çʯʫʞʠʝè ʨʝʩʫʨʩʳ;

Åʈʝʟʫʣʴʪʘʪ: ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ, ʦʩʪʘʣʴʥʳʝ çʬʠʟʠʯʝʩʢʠè ʥʝ 

ʚʠʜʥʳ.
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

2. ʇʨʠʦʨʠʪʝʪʳ ʟʘʜʘʯ: priority/multifactor

Åʧʨʦʙʣʝʤʘ: ʧʦ ʫʤʦʣʯʘʥʠʶ,ʧʨʠʦʨʠʪʝʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʪʠʧʫ FIFO, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʯʝʩʪʥʦ 

ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʚ ʩʣʫʯʘʝ multifactorʫʯʠʪʳʚʘʝʪʩʷ: ʨʘʟʤʝʨ ʟʘʜʘʯʠ, 

ʪʨʝʙʫʝʤʦʝ ʚʨʝʤʷ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, QOS, ʪʝʢʫʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʪ.ʧ.;

Åʈʝʟʫʣʴʪʘʪ: ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ.

ÅUser1: job1, job2, job3, job4

ÅUser2: job5
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

3. ɻʨʫʧʧʠʨʦʚʢʘ ʟʘʜʘʯ ʥʘ ʨʝʩʫʨʩʘʭ: sched/backfill + pack_serial_at_end

Åʧʨʦʙʣʝʤʘ: ʚʳʩʦʢʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ ʟʘʜʘʯ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʙʦʣʴʰʠʭ ʟʘʜʘʯ ʠ ʩʦʟʜʘʝʪ 

ʧʨʦʩʪʦʡ ʨʝʩʫʨʩʦʚ;

Åʈʝʟʫʣʴʪʘʪ: ʫʣʫʯʰʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʟʘʜʘʯ.
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

4. ʈʝʘʣʠʟʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʣʘʛʠʥʘ

Åʧʨʦʙʣʝʤʘ: ʟʘʜʘʯʠ, ʟʘʥʠʤʘʶʱʠʝ ʚʩʝ CPU-ʫʟʣʦʚ, ʙʣʦʢʠʨʫʶʪ GPU;

Åʈʝʟʫʣʴʪʘʪ: ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʠʪʫʘʮʠʡ ʙʣʦʢʠʨʦʚʢʠ GPU.

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʟʘʙʣʦʢʠʨʦʚʘʪʴ GPUʥʘ ʫʟʣʝ, ʧʣʘʛʠʥ ʤʝʥʷʝʪ 

ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʰʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʙʣʦʢʠʨʦʚʢʠ.
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ɼʦʩʪʫʧ ʯʝʨʝʟ ɽʜʠʥʳʡ 

ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ

Åʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʦʚ 
(ʥʘʫʯʥʳʝ, ʧʨʠʢʣʘʜʥʳʝ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ);

Åʋʪʚʝʨʞʜʝʥʠʝ ʧʨʦʝʢʪʦʚ;

Åʕʢʩʧʝʨʪʠʟʘ ʦʪʯʝʪʦʚ ʧʦ 
ʧʨʦʝʢʪʘʤ;

Åʈʝʛʠʩʪʨʘʮʠʷ ʥʦʚʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ

Åʇʨʠʛʣʘʰʝʥʠʝ ʚ ʧʨʦʝʢʪ;

Åʈʝʛʠʩʪʨʘʮʠʷ ʛʨʫʧʧʳ 
ʩʪʫʜʝʥʪʦʚ

ʉɹʀʉɹɺʇʋɹʆɹ ʊʁʊʋɾʅɹ ʌʈʉɹɻʄɾʆʁʘ ɽʇʊʋʌʈʇʅ 

ʃ ʊʌʈɾʉʃʇʅʈʕʗʋɾʉʆʇʅʌ ʃʇʅʈʄɾʃʊʌ ʆʁʌ ɻʑʖ

ʉʠʩʪʝʤʘ ʟʘʧʫʱʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ: https://hpc.hse.ru/users/registration

ɺ ʥʘʯʘʣʝ ʛʦʜʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʝʨʝʨʝʛʠʩʪʨʘʮʠʷ ʚʩʝʭ ʧʨʦʝʢʪʦʚ ʯʝʨʝʟ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ.

https://hpc.hse.ru/users/registration
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

1) ʈʝʘʣʠʟʦʚʘʥʘ ʠʥʪʝʛʨʘʮʠʷ ʩ ɽʃʂ

2) ʀʥʪʝʛʨʘʮʠʷ ʩ LDAP ʠ SLURM;

3) ʆʧʦʚʝʱʝʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ;

4) ʕʢʩʧʝʨʪʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ;

5) ʠ ʜʨ.

ʈʠʩ.1 ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ UML 2 (ʫʧʨʦʱʝʥʥʘʷ)

ʊʁʊʋɾʅɹ ʌʈʉɹɻʄɾʆʁʘ ɽʇʊʋʌʈʇʅ 

ʃ ʊʌʈɾʉʃʇʅʈʕʗʋɾʉʆʇʅʌ ʃʇʅʈʄɾʃʊʌ ʆʁʌ ɻʑʖ
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ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʯʝʪʘ ʢʚʦʪ ʥʘ ʧʨʦʝʢʪʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.

1) ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘʧʠʩʠ ʚ LDAP ʠ SLURM;

2) ʫʧʨʘʚʣʷʝʪ ʢʚʦʪʘʤʠ;

3) ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʠʩʴʤʦ ʜʣʷ ʦʪʧʨʘʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʶ.

ʊʁʊʋɾʅɹ ʌʈʉɹɻʄɾʆʁʘ ɽʇʊʋʌʈʇʅ 

ʃ ʊʌʈɾʉʃʇʅʈʕʗʋɾʉʆʇʅʌ ʃʇʅʈʄɾʃʊʌ ʆʁʌ ɻʑʖ : BACKEND



ʁʊʈʇʄʕʀʇɻɹʆʁɾ CPUʈʇɽʉɹʀɽɾʄɾʆʁʘʅʁ (TOP-15)

25

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʇʝʨʠʦʜ: ʦʢʪʷʙʨʴ 2019 - ʥʦʷʙʨʴ 2020 ʛ.



ʁʊʈʇʄʕʀʇɻɹʆʁɾ GPUʈʇɽʉɹʀɽɾʄɾʆʁʘʅʁ(TOP-15)

26

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʇʝʨʠʦʜ: ʦʢʪʷʙʨʴ 2019 - ʥʦʷʙʨʴ 2020 ʛ.



ʁʊʈʇʄʕʀʇɻɹʆʁɾ ʊPUʈʉʇɾʃʋɹʅʁ (TOP-15)

27

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʇʝʨʠʦʜ: ʦʢʪʷʙʨʴ 2019 - ʥʦʷʙʨʴ 2020 ʛ.



ʁʊʈʇʄʕʀʇɻɹʆʁɾ GPUʈʉʇɾʃʋɹʅʁ (TOP-15)

28

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ʇʝʨʠʦʜ: ʦʢʪʷʙʨʴ 2019 - ʥʦʷʙʨʴ 2020 ʛ.



ɹʆɹʄʁʀ ʋɾʎʆʁʐɾʊʃʇʂ ɻʇʀʅʇɿʆʇʊʋʁ ɽʄʘ ʉɹʊʑʁʉɾʆʁʘ

29

ʆʪʜʝʣ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʀʋ ɺʐʕ

ɺ ʪʝʯʝʥʠʝ 2020 ʛ. ʩʦʙʠʨʘʣʘʩʴ ʩʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʢʦʤʧʣʝʢʪʘ ʨʘʩʰʠʨʝʥʠʷ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ.

ɺʳʙʨʘʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʵʢʦʥʦʤʠʪʴ.

ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ: ʙʝʟ ʨʘʩʰʠʨʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦ 26 ʫʟʣʦʚ.

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ

ʄʝʩʪʦ ʥʘ ʉʍɼ (ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʢʫʱʝʡ ʪʝʥʜʝʥʮʠʠ) ʟʘʢʦʥʯʠʪʩʷ ʢ2023 ʛ.

ɿʘʧʘʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʉʍɼ ʧʦʜ ʨʘʩʰʠʨʝʥʠʝɼʚʫʢʨʘʪʥʳʡ (+26 ʫʟʣʦʚ ʩ GPU)

ɿʘʧʘʩ ʩʚʦʙʦʜʥʳʭ ʧʦʨʪʦʚ ʩʝʪʠ InfiniBand (ʥʘ ʫʨʦʚʥʝ ʜʦʩʪʫʧʘ) 44 ʧʦʨʪʘ (22/44 ʫʟʣʘ)

ɺʪʦʨʘʷ ʩʝʪʝʚʘʷ ʢʘʨʪʘ InfiniBand EDR ʥʘ ʥʦʚʳʭ ʫʟʣʘʭ ʅʝʦʙʷʟʘʪʝʣʴʥʘ

ɸʜʘʧʪʝʨ 10 GE ʅʝ ʪʨʝʙʫʝʪʩʷ

ʄʝʜʠʘʥʥʳʡ ʨʘʟʤʝʨ ʆɿʋ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘ ʫʟʣʘʭ ʚʦ ʚʨʝʤʷ ʚʳʩʦʢʦʡ ʟʘʛʨʫʟʢʠ200 ɻɹ

ʉʢʦʣʴʢʦ CPU ʥʫʞʥʦ ʙʳʣʦ ʜʣʷ ʟʘʧʫʩʢʘ ʟʘʜʘʯ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛ +100%

ʉʢʦʣʴʢʦ GPU ʥʫʞʥʦ ʙʳʣʦ ʜʣʷ ʟʘʧʫʩʢʘ ʟʘʜʘʯ ʚ ʩʝʥʪʷʙʨʝ 2020 ʛ +30%


