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Compute Canada

* Large ticket generator > 500 tickets
e Small ticket generator
e Ticket answerers

Network g‘raph of ticket routes Compute Canada
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Goal

Users should be presented with an interface that is
as consistent and easy to use as possible across
all sites. It should also offer optimal performance.

All software should be accessible on every site, reliably and performantly.
Software should be independent from the underlying OS stack.
Software installation should be tracked and reproducible via automation.

The user interface should make it easy to use a large and evolving
software stack.
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CVMFS content delivery
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Software: design overview

Easybuild layer: modules for Intel, PGI, OpenMPI, CUDA, MKL, high-level applications.

Multiple architectures (sse3, avx, avx2, avx512)
/cvmfs/soft.computecanada.ca/easybuild/ {modules, software} /2017

Nix layer: GNU libc, autotools, make, bash, cat, Is, awk, grep, etc.
module nixpkgs/16.09 => SEBROOTNIXPKGS=
/cvmfs/soft.computecanada.ca/nix/var/nix/profiles/16.09

Gray area: Slurm, Lustre client libraries, IB/OmniPath/InfiniPath client libraries (all dependencies
of OpenMPl). In Nix layer, but can be overridden using PATH & LD LIBRARY_PATH.

OS kernel, daemons, drivers, libcuda, anything privileged (e.g. the sudo command): always local.
Some legally restricted software too (VASP)
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Compute Canada Software Stack
Available

software

730+ scientific applications

5,000+ permutations of
version/arch/toolchain

Type Modules
Al 5
Bioinformatics 239
Chemistry 63
Data 19
Geo/Earth 23
Mathematics 82
MPI libraries 7
Physics 48
Various tools 176
Visualisation 28
Misc 38
Z;‘ff%‘:’ campee e

Number of software packages available through modules and

python wheels

6000

4000

2000

== |nC. version

AVX512
N

2017-07-01 2018-01-01 2018-07-01 2019-01-01 2019-07-01
stratum O Béluga
Date
AVX512

.| Cedar & Graham

\

an Feb Mar Apr May v
sed (Cur: 611.643G Min: 1.614G Avg: 348.889G Max: 611.643G)
Cur: 193.532G Min: 139.956G Avg: 30 196 Max: 2

600GB
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Python 3.8 == |nc. archs

== Python wheels

== Software name

Inc. toolchains

Two major new
clusters with
Skylake CPUs
Built new modules
with AV X512 for
most packages
High deduplication
Further details



https://indico.cern.ch/event/608592/contributions/2858287/
https://docs.computecanada.ca/wiki/Available_software
https://docs.computecanada.ca/wiki/Available_software

Documentation

e List of modules

o https://docs.computecanada.ca/wiki/Available software
e List of Python wheels

o https://docs.computecanada.ca/wiki/Available _wheels
e Mounting our software stack

o https://docs.computecanada.ca/wiki/Accessing_ CVMFES
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Cluster stack on Windows 7!

Without reinstalling
packages

__ Without X11 forwarding \
Without sshfs

—

¥ Tweet épinglé

Maxime Boissonneault
@mboisso

If | told you that | want to use my HPC cluster's software
environment on my Windows laptop, how crazy would you
say | am ? Discover the answer during my talk at
@PEARC_19

\

Traduire le Tweet
Are you out of your mind? 60%

That's a cake walk 40%

25 votes - Résultats finaux https://rebrand.ly/computecanada-pearci9
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This is not a remote server, this is my laptop

source /cvmfs/soft.computecanada.ca/config/profile/bash.sh
echo $RSNT_ARCH $RSNT_INTERCONNECT

avx2 ethernet
module load paraview
:~$ paraview
QStandardPaths: XDG_RUNTIME_DIR not set, defaulting to '/tmp/runtime-mboisson'’
failed to get the current screen resources
Fontconfig warning: ignoring C.UTF-8: not a valid language tag

X ParaView 5.5.2 64-bit

File Edit View Sources Filters Tools Catalyst Macros Help
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This is Windows 10 (with WSL2 and Ubuntu)

Hidden Line

AL Taper ici pour rechercher

RenderViewl

FRA

15:58
2019-07-23

=)



Magic Castle Replicates a Compute Canada Cluster Iin
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https://qithub.com/ComputeCanada/magic_castle globus online

[
u > o puppet —»
openstack.
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Extra slides



Python vs Anaconda

e Python is bad at packaging
o Anaconda fixes that

Duplicating software
Typically not optimized for

e Really ?? ~ the hardware N

o conda install gcc
o conda install openmpi
o conda install cudatoolkit




Solution is Python Wheels

$ 1ls /cvmfs/soft.computecanada.ca/custom/python/wheelhouse/*/* | wc -w
2865

$ avail wheels tensorflow cpu

name version build python arch
tensorflow cpu 2.0.0 computecanada cp37 generic

$ avail wheels tensorflow gpu
name version build python arch

tensorflow gpu 2.0.0 computecanada cp37/ generic

e https://docs.computecanada.ca/wiki/Available wheels
e https://qgithub.com/ComputeCanada/wheels_builder 3
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https://docs.computecanada.ca/wiki/Available_wheels
https://github.com/ComputeCanada/wheels_builder

Module usage dashboard

@ . %z Systems - Lmod Stats - ¥ e @ & € ZoomOut » (@ Last7days Refresh every 15m

Cluster All ~ Hierarchy All ~ Architecture All ~ Compiler All ~ MPI All ~ Cuda All ~ Root All ~ Module All ~ Module name All ~

Module version All ~ User All ~ Excluded user hahn ~ Excluded module StdEnv/2016.4 + gcccore/.5.4.0 + icc/.2016.4.258 + ifort/.2016.4.258 + intel/2016.4 + openmpi/2.1.1 ~ Adhoc filter +

Module Loads

Module Loads Top modules used Top module version Top module name Total Loads

total v 1.0 Mil

yaxt/0.5.1 17.033K 750 K

vicgl/devel 16.999 K 2 5 3 8
udunits/2.2.24 5.961 K 500 K °
tbb/2017.2.132 61

structure/2.3.4 60 250 K M = I
trimmomatic/0.36 45 0 N | I

0 wps/3.9.1 30 imki/11EXpREBHEFRA .8.181df5- netcdf- [ . imkiixpkgaiffhdfietcdf-
1/ 7/1921 N S = mpi/1.818i/4.4.1.1 11.3.4.25816.09 1.8.18 4.4.1.1 43.0 mpi mpi

Module Users

Top Users of All Module loads for each user (top 5 modules, top 20 users) Module loads for each host (top 5 modules, top 5 hosts)
total » total ~

yaxt/0.5.1 gdayon 9.370K == yaxt/0.5.1 cedar5.cedar.computecanada.ca 39
yaxt/0.5.1 mschnorb 7.624 K wps/3.9.1 cedar5.cedar.computecanada.ca 30
wps/3.9.1 dext800w 30 wrf/3.9.1.1 cedar5.cedar.computecanada.ca 30
wrf/3.9.1.1 dext800w 30 yaxt/0.5.1 cdr95 22
yaxt/0.5.1 acannon 28 == yaxt/0.5.1 cdr96 15

”} yaxt/0.5.1 btencer ) == yaxt/0.5.1 cdr99

} ‘ l xerces-c++/3.1.1 fanma 5 == yaxt/0.5.1 cdr98

lh h m = yaxt/0.5.1 huntera 2

vtk/6.3.0 dion 1

xerces-c++/3.1.1 cedar5.cedar.computecanada.ca

== Vtk/6.3.0 cedar5.cedar.computecanada.ca



https://grafana.computecanada.ca/dashboard/db/systems-lmod-stats

