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cesnet .. &% Kontejnery a podpora uzivatelli — Singularity

" Kontejnery a Singularity
" Priklady pouziti
= spusténi docker image
= sestaveni vlastni image
= integrace storage a sit

® Podpora uzivatell se Singularity
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Kontejnery - OS-level virtualizace

Docker, Podman, Singularity, ...
Prostredi — aplikace a knihovny
Image — upravené prostredi
Kontejner — bézici image
Registry — repozitar image

" docker:// shub://

" Filesystem, CVMFS
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cesnet .. i Singularity

" Singularity

" Sylabs.io pavodni tvirce, HPCng prevzal v 5/2020

" Nebézi jako démon
® Singularity Image Format .
® Docker image -> SIF, naopak nelze The NeXt Generatlon
" Integrace sité, storage Of
" GPU - CUDA i ROCm High Performance
" MPI, Infiniband COmputing
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cesnet .. i Singularity v Metacentru

" Motivace pro pouziti — unikatni prostredi
" Vlastni definované prostfedi - user/group/public
® Sdileni prostredi
® Opakovatelnost

" Jak zadit v Metacentru
" PouZiju hotovou image — napf. Docker, SIF

" Vytvofim si vlastni image nebo upravim existujici
= Linux s rootem nebo subuid/subgid
= v Metacentru - builder.metacentrum.cz + builders
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cesnet .. i ffmpeg priklad

" Nastroj ffmpeg — multimedia framework

$ singularity run docker://jrottenberg/ffmpeg:4.2-ubuntu

INFO: Converting OCI blobs to SIF format SIF se ulozi do cache a dr\uhy’ béh je r\ychlejéi
INFO: Starting build...

Getting image source signatures

Copying blob a70d879fa598 done singularity cache clean
< .. shortened .. >

INFO: Creating SIF file...

ffmpeg version 4.2.4 Copyright (c) 2000-2020 the FFmpeg developers

$ singularity build ffmpeg4.2.SIF docker://jrottenberg/ffmpeg:4.2-
/ . vov s ubuntu
Sestaveni SIF do souboru, alias a spusténi INFO:  Starting build...
INFO: Creating SIF file...
INFO: Build complete: ffmpeg4.2.

$ singularity run ffmpeg4.2.SIF
soubor FFmpeg4.2.SIF ffmpeg version 4.2.4 Copyright (c) 2000-2020 the FFmpeg developers

L. B $ alias ffmpeg4.2="singularity run ffmpeg4.2.
data v /storage/ and home pristupné

ffmpeg version 4.2.4 Copyright (c) 2000-2020
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cesnet .. &' Singularity — sestaveni vlastni image

" builder.metacentrum.cz nebo vlastni Linux
® nutno pracovat v /scratch/username nelze na NFS!

" Priprava pomoci sandboxu
1. Vytvoreni sandboxu — adresar s ,,LSB”

singularity build -f -s debll.sbox docker://debian:bullseye

2. Priprava prostredi

singularity shell -f -w debll.sbox
Singularity> (apt update; apt install .. ; make ; .. ; exit)
3. Sestaveni image

singularity build -f DEB11.SIF debll.sbox
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cesnet .. i Singularity — Integrace prostredi

" Pripojeni adresari
® -B /path/to/dir[:/inside/path] -H [/home/dir]
® Metacentrum default
"= -B /storage -B /tmp -H
= scratch neni automaticky pripojen

" Environment vars — vétsina prenesena do kontejneru nebo --env

" GPU
= --nv for NVIDIA (--rocm for AMD)
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cesnet z.. i°C Priklad — web server

" Spusténi http serveru
= zména portu 80 -> 8080
= pripojeni zapisovatelného adresare pro logy

S singularity build -f -s apache.sbox docker://httpd
S singularity exec -f -w apache.sbox sed -ie 's/Listen 80/Listen 8080/g' /usr/local/apache2/conf/httpd.conf

S singularity build -f apache.sif apache.sbox

S singularity run -B /tmp:/usr/local/apache2/logs apache.sif

# vlastni www obsah:
S singularity run -B /scratch/hoidekr/html:/usr/local/apache2/htdocs/ -B /tmp:/usr/local/apache2/logs apache.sif

" http://builder.metacentrum.cz:8080/
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http://builder.metacentrum.cz:8080/

cesnet fee, Singularity definition file

" Definition file — recept pro sestaveni image

" podobny jako Dockerfile ——
. . , From: httpd

® instalace aplikaci st

. . , sed -ie 's/Listen 80/Listen 8080/g"
u kompllace apllkaC| /usr/local/apacheZ/conf/httpd.cong
® nastaveni proménnych o o Ee

%help

. upravy adresa’Fového Stromu This is a demo def.file for CESNET - 6. 9. 2021

" Sestaveni image z def-file a spusténi

$ singularity build -f httpd.sif httpd.def
< .. long output during building the image .. >

$ singularity run -B /scratch/hoidekr/html:/usr/local/apache2/htdocs/ -B /tmp:/usr/local/apache2/logs httpd.sif
[running apache .. ]
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cesnet z.. i Priklad — starsi verze browseru a Javy

" IPMI console s javaws na strojich Meta

¥ Skirit84 — VLAN k IPMI webovému rozhrani

= -> tunel + starsi prohlize¢ na svém PC

" spusténi starsiho prohlizece s javou na skirit84 + X11

S ssh -X -1 root skirit84

root@skirit84:~# singularity build stretch.sif debian.def

INFO: Build complete: stretch.sif

root@skirit84:~# singularity exec stretch.sif iceweasel
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cesnet .. &% Priklad — GPU + NGC

® Al a Deep Learning

® GPU + frameworky TensorFlow a PyTorch

® Mnoho verzi s mnoha zavislostmi + Zivy vyvoj

= virtualenv neni reseni
Kontejnery — NVIDIA GPU CLOUD — NGC https://ngc.nvidia.com/
Pripravené kontejnery + ,vylazené”“ + dokumentace

Pro uzivatele jednoducha zména verze frameworku a sdileni prostredi

Nezavislé na meta modulech, pouze aktualni drivery

UloZené verze NGC image na /cvmfs/singularity.metacentrum.cz/

builder:/scratch/hoidekr$ singularity build PyTorch-latest.SIF docker://nvcr.io/nvidia/pytorch:21.08-py3

https://wiki.metacentrum.cz/wiki/NVidia deep learning frameworks
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® Al a DL uzZivatelé
" obecné bez problému véetné vlastnich tprav
" souvisi s jejich znalosti python prosttedi a abstrakce
" Rychlost vypoctu
® Béh programu je stejné rychly jako nativni béh
W Zpozdéni je pouze pfi startu kontejneru
" Pouziti
® Al skupiny z vice univerzit

" Elixir — Alphafold
a solution to a 50-year-old grand challenge in biology
" jednotlivci se specidlnimi pozadavky
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cesnet .. i Kontejnery v Metacentru

" Pfinosy kontejner(:
® Nezavislé na modulech
" Vhodné na testovani novych nastrojl
" Sdileni prostfedi mezi uzivatel
" Def/files jako historie verzi -> opakovatelnost vypoctu

" Vase dotazy?
"k diskuzi zde na seminafi - povoleni subuid/subgid v meta
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Dékuji za pozornost!

Jan Hoidekr, hoidekr@cesnet.cz



