INFRA
CcZz

Grafické karty a jejich podpora v MetaCentru
Podpora prostredi Alphafold a NGC
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Prostredi pro GPU vypocty v MetaCentru INFRA
CZ

Metacentrum + CERIT-SC GPUS per node

galdor.metacentrum.cz = galdori.metacentrum.cz - galdor20.metacentrum.cz | 4x A40 48GB

fer.natur.cuni.cz® fer{. natur.cuni.cz - fer3.naiur.cuni.cz 8x RTX A4000 16GB
e 363 GPU karet

zefron.cerit-sc.cz® zefrong.cerit-sc.cz 1x A10 24GB
31 ~ zia.cerit-sc.cz@ zia1.cerit-sc.cz - zia5.cent-sc.cz 4x A100 40GB
e starsi Tesla K20Xm az A100, A40 e SRR - FIEGRRGE
fau.natur.cuni.czt® faut. natur.cuni.cz - fau3.natur.cuni cz 8x Quadro RTX 5000 16GB

e N OVé CI u Ste ry cha.natur.cuni.cz@ cha_natur.cuni cz 8x GeForce RTX 2080 Ti 11GB
k gita.cerit-sc.czi& gitat.cerit-sc.cz - gitat.cerit-sc.cz 2x GeForce RTX 2080 Ti 11GB
GALDOR 80 S A4O 2x Tesla T4 16GB

adan.grid.cesnet.cz adant.grid.cesnet.cz - adan61.grid.cesnet.cz
F E R 2 4 kS RTX A4OO O glados.cerit-sc.cz@ la00s2.cerit-sc. ¢z - glados7.cerit-sc.cz 2x GeForce RTX 2080 8GB
glados.cerit-sc.cz glados1._cerit-sc.cz TITAN V GPU 12GB
konos.fav.zcu.czi& konos1.fav.zcu.cz - Konos8.fav.zou.cz 4x GeForce GTX 1080 Ti 12GB
glados.cerit-sc.cz@ glados10.cerit-sc.cz - glados13.cert-sc.cz 2x 1080Ti GPU 12GB
P B S frO N ty zefron.cerit-sc.czi@ zefron7 cerit-sc ¢z GeForce GTX 1070 8GB
black1.cerit-sc.czid blacki.cerit-sc.cz Tesla P100 16GB
® g p u y g p U_I O n g grimbold.metacentrum.cz & | grimbold.metacentrum.cz 2x Tesla P100

zefron.cerit-sc.cz@ zefroné.cerit-sc.cz Tesla K40 12GB

. m ig race l’J |Oh meta_ p bs a' Ce rit- p bS Zubat.ncbrmuni.cz& Zubat? ncbrmuni.cz - zubat8.nchrmunicz 2x Tesla K20Xm 6GB (aka Kepler)

https://wiki.metacentrum.cz/wiki/GPU clusters
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https://wiki.metacentrum.cz/wiki/GPU_clusters

Prostredi pro GPU vypocty v MetaCentru INFRA

CZ
GPU ulohy v MetaCentru
e Al, ML, DL - PYTHON frameworky
e GROMACS — molecular dynamics
e NAMD - computation biophysics
e Alphafold — odhad konformace z primarni struktury proteinu
e adalsi...
Potfeby Gloh .
e GPU - ruzny vykon, kapacita paméti e "o
e Storage — kapacita a rychlost * /e °
e Network — multinode ulohy - data na storage + inter-GPU komunikace ¢ o ° _@
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Prostredi pro GPU vypocty v MetaCentru INFRA

Jak zacit pocitat na GPU?
e neni to slozité, ale ...
e postupné - od zakladnich uloh pro 1xGPU
e Spatny pristup — ,v ¢lanku psali, Ze porebovali 100x GPU na mésic, potrebuji take"

PBS - uUloha s 1x GPU

$ gsub -I —-q gpu -1 select=1l:ncpu=1l:ngpus=1:mem=1gb

$ nvidia-smi

multinode-multiGPU ulohy :
e realné Ize v Metacentru jen do urcité miry o .
velky dataset s rychlym pfistupem 0 o e
sdileni dat mezi GPU pfes ETH/IB e :
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Prostredi pro GPU vypocty v MetaCentru INFRA

Vlastnosti GPU karet v PBS
e GPU compute capability
gpu_cap: cuda35 ... cuda86
e GPU memory Fnovel
gpu_mem -
minimalni velikost GPU paméti podle nvidia-smi
ctyfi modely GPU se 16 GB —15 109 az 16 280 MiB
PBS %
llosub -g gpu -1 select=1:ngpus=1:gpu mem=20000mb:gpu cap=cuda80:.] :

vyhovuji GPU A10, A100, A40, bez RTX A4000 se 16GB o .
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Prostredi pro GPU vypocty v MetaCentru INFRA

Monitorovani béhu uloh, efektivni vyuziti GPU

[NVIDIA A48] 4@16x 23.44 MiB/s 7.812 MiB/s [NVIDIA A4@] 4@16x ©.800 KiB/s 0.000 KiB/s
1665MHz 7256MHz °c 4 254 / 360 W 1748MHz 7258MHz °C 0% 78 / 300 W
[ 1 565Gi] [ 0%] ©.318Gi/44.565Gi]

¢ nvidia-smi s e e e TR et el e St o e et R o e
_l 1 [ ] 5Gi] [ e%] 1

® nvtop
-s 1

e www.wandb.ai
komercéni
python modul
cloud
historie

683514 picekl @ 37569MiB 82% 1@5% 5@12MiB /opt/conda/bin/python3.8 -m ipykernel_launcher -f /auto/plzend-ntis/home/picekl/.loca
3485239 vcermak 1 259MiB 1% 160e% 49654MiB /opt/conda/bin/python /app/alphafold/run_alphafold.py --fasta_paths=/storage/prahal/h
683514 picekl 2 40167MiB 88% 101% 5012MiB /opt/conda/bin/python3.8 -m ipykernel_launcher -f /auto/plzen4-ntis/home/picekl/.loca

1A


http://www.wandb.ai/

Alphafold v Metacentru INFRA

CcZz

CASP - “kritické vyhodnoceni pfedpovédi proteinovych struktur®
e soutéz, v roce 2020 Alphafold — dosahl pfesnosti srovnatelné s experimenty
e zvefejnéno 2021 k otevienému pouziti
e prednaska K. Berka, M. Novotny — Alphafoldology

Ulohy
e pripraveno v Metacentru

ukazkovy skript, singularity kontejner pro béh s GPU
aktualni verze 2.2

https://wiki.metacentrum.cz/wiki/AlphaFold
e databaze 2TB — geografické kopie

e narocCnost ulohy podle déelky sekvence
sekvence 600aa - cca 2h, 8x CPU, 150GB RAM, 1x GPU
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https://www.youtube.com/watch?v=KUFBklR9gPQ
https://wiki.metacentrum.cz/wiki/AlphaFold

Alphafold v Metacentru INFRA

Postup spusteni Alphafold pro uzivatele
e Novy adresar pro ulohu
e \/ytvoreni vstupniho souboru se sekvenci
e Kopie ukazkového skriptu do adresare
e Uprava ukazkového skriptu
cesta do adresare s ulohou

nazev souboru se sekvenci .
. %
, o
e Kontrola vysledku © °

Budoucnost: webovy portal / Galaxy / ... (?) o e e
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NVIDIA GPU CLOUD INFRA

Cz
https://ngc.nvidia.com/
e docker kontejnery s pfipravenym software v riznych verzich
v Metacentru konverze do singularity formatu
/cvmfs/singularity.metacentrum.cz/NGC/
Priklad — prOStFedl’ S PyTOI’Ch v1.12 NVIDIA PyTorch Container Versions
. The following table shows what versions of Ubuntu, CUDA, PyTorch, and TensorRT are supported in
o A) V”’tu alenv, Conda for PyTorch. For earlier container versions, refer to the Frameworks Support Matrix.
, v . , Container Version Ubuntu CUDA Toolkit PyTorch
pracne’ neprenOSIteIne 22.04 20.04 NVIDIA CUDA 11.6.2 1.12.0a0+bd13bcé .'
e B) singularity s NGC kontejnerem .
L J
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https://ngc.nvidia.com/

NVIDIA GPU CLOUD INFRA

Cz
https://ngc.nvidia.com/
e docker kontejnery s pfipravenym software v riznych verzich
v Metacentru konverze do singularity formatu
/cvmfs/singularity.metacentrum.cz/NGC/
Priklad — prostredi s PyTorch v1.12
. The following table sAhows whgt versions of Ubuntu, CUDA, PyTorch, and TensorRT are supported in
() A) V”‘tualenv’ Conda for PyTorch. For earlier container versions, refer to the
, v . , Container Version Ubuntu CUDA Toolkit PyTorch
pracné, neprenositelné Y Y .
. . . L)
e B) singularity s NGC kontejnerem .
' ¢ L4
(BULLSEYE) hoidekr@minos:~$ gsub -q gpu -I -1 select=1l:ncpus=1l:ngpus=1:mem=1gb:\ °
gpu_mem=10000mb:gpu_cap=cuda75 -1 walltime=1:00:00 . L4 o
sub: waiting for job 11389242.meta-pbs.metacentrum.cz to start &
gsub: job 112892421.meta—pbs.metacentium.cz ready ¢ N ot i F/H_\
C,
(BUSTER) hoidekr@adan22:~$ . . ... ._:U%% 4
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https://ngc.nvidia.com/

NVIDIA GPU CLOUD

(BUSTER) hoidekr@adan22:~$ singularity shell --nv /cvmfs/singularity.metacentrum.cz/NGC/PyTorch\:22.04.SIF

Singularity> pip list | grep torch
pytorch-quantization 1.2

torch .12.0a0+bd13bcb
torch-tensorrt .1.0a0
torchtext .13.0a0

torchvision .13.0a0

Singularity>




NVIDIA GPU CLOUD

(BUSTER) hoidekr@adan22:~$ singularity shell --nv /cvmfs/singularity.metacentrum.cz/NGC/PyTorch\:22.04.SIF

Singularity> pip list | grep torch
pytorch-quantization 1.2

torch .12.0a0+bd13bcb
torch-tensorrt .1.0a0
torchtext .13.0a0

torchvision .13.0a0

Singularity> python
Python 3.8.13 | packaged by conda-forge | (default, Mar 25 2022, 06:04:10)
[GCC 10.3.0] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>> import torch
>>> torch.cuda.get device properties (0)
_CudaDeviceProperties (name='Tesla T4', major=7, minor=5, total memory=15109MB, multi processor count=40)

>>>

<4<«

A 0 S8

N~ T |1 VA 4
€




NVIDIA GPU CLOUD INFRA

skripty pro spusteni - e-infra-GPU-Job.sh gpu_props.py

#!/bin/bash #!/usr/bin/env python

#PBS -N e-infra konference2022 uzivatelsky seminar GPU import torch

#PBS -g gpu print ("CUDA: " + str(torch.cuda.is available()))
#PBS -1 select=l:ncpus=1:mem=lgb:ngpus=1:gpu mem=10000mb:gpu_cap=cuda75 print ("GPUs: " + str(torch.cuda.device count()))
#PBS -1 walltime=1:00:00 print (str (torch.cuda.get device properties(0)))

singularity exec --nv /cvmfs/singularity.metacentrum.cz/NGC/PyTorch\:22.04.SIF \
python /storage/prahal/home/hoidekr/test/gpu props.py

(BULLSEYE) hoidekr@tarkil:~/test$ gsub e-infra-GPU-Job.sh

CUDA: True

GPUs: 1

_CudaDeviceProperties (name='GeForce RTX 2080 Ti', major=7,
minor=5, total memory=11019MB, multi processor_ count=68)
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NVIDIA GPU CLOUD INFRA

gpu_props.py

#!/usr/bin/env python

import torch

print ("CUDA: " + str(torch.cuda.is available()))
print ("GPUs: " + str(torch.cuda.device count()))
print (str (torch.cuda.get device properties(0)))

skripty pro spusteni <e-infra-GPU-Job.sh

#!/bin/bash
#PBS -N e-infra konference2022 uzivatelsky seminar GPU

#PBS -g gpu
#PBS -1 select=l:ncpus=1:mem=lgb:ngpus=1:gpu mem=10000mb:gpu_cap=cuda75
#PBS -1 walltime=1:00:00

singularity exec —--nv /cvmfs/singularity.metagohd-esm 2
python /storage/prahal/home/hoidekr/teft/gpu_props.py

N\
(BULLSEYE) hoidekr@tarkil:~/test$ gsull _e-infra-GPU-Job.sh |

yTorch\:22.04.SIF \

CUDA: True
GPUs: 1

_CudaDeviceProperties (name='GeForce RTX 2080 Ti', major=7,
minor=5, total memory=11019MB, multi processor_ count=68)
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NVIDIA GPU CLOUD

(BUSTER) hoidekr@faul:~$ export PYTHONUSERBASE=/storage/prahal/home/hoidekr/.localPyTorch22.04
(BUSTER) hoidekr@faul:~$ singularity shell --nv /cvmfs/singularity.metacentrum.cz/NGC/PyTorch\:22.04.SIF

Singularity> pip list | grep wandb

Singularity> pip install wandb

Defaulting to user installation because normal site-packages is not writeable
Singularity> pip list | grep wandb

wandb 0.12.16

Singularity> unset PYTHONUSERBASE

Singularity> pip list | grep wandb
Singularity>




Souhrn INERA

Prostredi pro GPU vypocty v MetaCentru
e geograficky rozprostreny HW

Alphafold
e novi uzivatelé Metacentra

NVIDIA GPU Cloud
e jednoduchost -
e prenositelnost ° °
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Dekuji za pozornost

Mate nejake dotazy?

meta@cesnet.cz



mailto:meta@cesnet.cz

@INFRA
CZ

Napiste nam
. L d info@e-infra.cz
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