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In Today's Update...
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Academic / Research Computing @ OntarioTech

Campus IT Groups SHARCNET - HPC

Advanced Research Computing
Academic Computing (ARC)

Research data management

(RDM, e.q. for librarians)
https://itsc.ontariotechu.ca/
Training on ARC, data science,
machine learning

OntarioTechU.Net More: https://www.sharcnet.ca/
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https://my.matterport.com/show/?m=iRFT4h6dUA3
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Supercomputers —Where They Are...

Digital Research
Alliance of Canada
! )
| Y
y
V 1

- ey \ N
PR, e

oo, ;

W o ENEL supercmpu \: he country, FOP come

e beluga
niaga ra
| graham |

[ )
WestDRI v
Com%lte .Caleul '/7 ACENET
ntario m

Calcul Québec

A W | D{lgital Re;‘.earcl'(lj
. Alliance of Canada
SHARCNET ARC/HPC@0OntarioTech - Fall Update




1 OntarioTech

UNIVERSITY

Supercomputers — Why You Need Them...

You do not have enough CPU cores or much memory

You do not have the GPUs of the type needed

You need a huge amount of disk space, e.g. hundreds of TB

You need to run large scale simulations that need many CPU cores

You need to run large number of simulations concurrently instead of one after another
You need to run web services

You need to run SQL databases

You need to run programs on a cloud
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Supercomputing — Getting an Account

Sign up for an Alliance account
for FREE at:

Digital Research Alliance de recherche
http' //CCdb alliancecan. ca o Alliance of Canada | numérique du Canada

English || Francais

Home | Support~ |

:VflcumeJt:;m ﬁDB, yuur_gatsuw?f);m auom_lrll'lt,dut:_;a%’.e, Ed_i:ukrif::r:;fglr:patinno:ué thed P]ease sign in
€ earch Comp atform provided by the Digital Research Alliance anada
Your supervisor should have an account Ontoior Cabo Québer and ACENET. ™~ o D! ©roup. Priries DRI Group, Compute Login: (EEBhant )
In order to access our computational resources, users must register with the CCDB. Visit You can use your amail address, OCI, CCRE ar usemane 1o Jog in.
this page for more information about our accounts.
Password: \ﬁl
Students, postdoc, visiting scholars and other research PO || gt Password | Register
Sta FF Ca n Slg n U p FO r a r}DaC(EOCLE{I\)t Wi th SU pe rViSO r,s ro le © 2008-2024 Digital Research Alliance of Canada || email Support

Multi-Factor Authentication (MFA) is now required
OFAD

This account allows you to access all the
supercomputers and clouds across the country

A Digital Research
SHARCNET"

Alliance of Canada
ARC/HPC@0OntarioTech - Fall Update




Supercomputing — Resources

To run large and exascale
simulations that need dedicated
access to hundreds of thousands
CPU and GPU cores and low

latency, fast interconnect fabric;

or to run hundreds of thousands
of simulations simultaneously

HPC
Clusters

Clouds
(1aas)

Storage

To store hundreds of thousands

TB of research data

ARC/HPC@OntarioTech - Fall Update

Ontario

UNIVERSITY

To run web services, databases or
use virtual machines (VMs) with
full control. The CPU and GPU
resources are typically over
committed, that is, a CPU core or
GPU device might be shared by
the running VMs

Digital Research
Alliance of Canada
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Supercomputing — Resources

Clusters across the

Country Cloud Services (laaS) Storage Space

home
50G, backed up

cedar.alliancecan.ca arbutus.cloud.alliancecan.ca

graham.alliancecan.ca

project
1T per group, backed up

cedar.cloud.alliancecan.ca

niagara.alliancecan.ca

scratch

graham.cloud.alliancecan.ca
20T per user, purged 60 days

beluga.alliancecan.ca

nearline

beluga.cloud.alliancecan.ca :
(tapes) - archive

narval.alliancecan.ca
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https://docs.computecanada.ca/wiki/Cedar#Node_characteristics
https://docs.computecanada.ca/wiki/Graham#Node_characteristics
https://docs.computecanada.ca/wiki/Niagara#Niagara_hardware_specifications
https://docs.computecanada.ca/wiki/B%C3%A9luga/en#Node_Characteristics
https://docs.alliancecan.ca/wiki/Narval/en
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Supercomputing — Resources

Current Resources across the Country 1

Resource Cedar Graham Niagara Béluga Narval Total
CPU cores 100,400 41,548 80,640 39,120 83,216 344,924
GPUs 1,352 520 N/A 688 632 3,192
Storage? 23PB 16PB 3.5PB 25PB 19PB -

Source: https://docs.alliancecan.ca/wiki/National systems

1. The counts may not reflect the actual numbers in service.
2. Listed here are project spaces only. Each cluster has home and scratch, which are relatively smaller. Some systems also have
nearline, a tape-based storage system for archive.

Digital Research
Alliance of Canada
NET ARC/HPC@OntarioTech - Fall Update
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Supercomputing — Resources

System Refresh by 2025 (Tentative) 1

Resource Fir Graham?2 Niagara2 Rorqual
CPU cores 165,120 134,400 235,008 131,712
GPUs (H100) 640 280 240 324
Storage? 49PB 25PB 29PB TBD

Source: https://docs.alliancecan.ca/wiki/National systems

1. By July 2025, these new systems will be in operation.
2. These numbers represent the major storage.

NET™ ARC/HPC@OntarioTech - Fall Update

Ontario

UNIVERSITY

Total
749,456

2,116

Digital Research
Alliance of Canada
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Supercomputing — Connecting to Clusters

Linux
Command Line
SSH

..’ Terminal

LT
. Upload /

Download
Data

Login Nodes Compute Nodes

A W | D{li:]ital Re;‘.earcl'(lj
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Supercomputing — Connecting to Clusters

~ Jupyterhub

Jommand Line

Login Nodes

cece

SH

€ S
..’ Terminal

LT
. Upload /

Download
Data

Compute Nodes

A W | D{?ital Re;‘.earcl'(lj
N Alliance of Canada
SHARCNET ARC/HPC@OntarioTech - Fall Update




\] Ontario

UNIVERSITY

Supercomputing — Connecting via SSH

[ graham.computecanada.ca

Terminal e Games  Seftings  Macros

l. B % ¥ = % 3
SSI I C I e I l t Documentation: https://docs.alliancecan.ca/wiki/Graham

[:] LY KRS
Current issues: https://status.alliancecan.ca/
b Support: support@tech.alliancecan.ca

KAKAKAKAKAKAKRKARAKRAK A KA AR A KA KA KA AKAA KA KAKAAIAKAK AR ARAA KA KA KA KA KRR K AKX

Graham has several types of GPUs, some of which are available with less watit:
370 n100 ?/nade. 12GR. oriainal

A asobhani@gra-login2:~ X ~

Current issues: htt % GitBash Ctrl+Shift+1
Support: SUP 4 ubuntu Ctrlsshift2

ek ok e ke o ok ok ok ok ok ok ek ok kK WO Fowe shol GOSN ek e ko e ek ok

+] Command Prompt Ctrl+Shift+4
Graham has several Azure Cloud Shell
320 ple@ 2/node, 1

culshites © available with less wait:

70 v100 B/node, i % Developer Command Prompt for VS 2019 Ctrl+Shift+6 an P100 and with tensor core
s % Developer PowerShell for VS 2019 Ctrlsshift7
44 4 U/node, 1 & citBash culsshiss FOT compute & AI except much
slower FP6L
More details: https ¥ Sefins b ham#GPUs_on_Graham
[ Follow terminal folde Command palette Ctrl+Shift+F
B ke K*kkkkkkkkkkix NOTIC

About

UNREGISTERED VERSION -

Dec 20: /project issue: https://status.alliancecan.ca/view_incident?incident=1
06U

Aug 28: The ORION R&E network feed to Graham will be down for maintenance from
12:01AM to U4:00AM on Sunday, September 1st. Jobs already running or
submitted on the cluster will be unaffected, however some external
connectivity will be impacted during this time.

Aug 30: The cluster was down today due to multiple campus/city-wide power
outages. Any jobs running at the time of the outages were killed,
and will need to be restarted.

dkdkkdkkdkkdkhkdkhkhkhhhhkdkhkdkhdkhhkhhhhhhhhhkdbhkdhhhhkhhhhhhhkhhkdkhdbhhhhkrhhhk

[asobhani@gra-login2 ~]$

Digital Research
Alliance of Canada
NET ARC/HPC@OntarioTech - Fall Update




Supercomputin

g — Connecting via JupyterHub

e @ o <

JupyterHub

X ‘ Z JupyterLab

x |+

&« G () httpsy//jupyterhub.narval.computecanada.ca/hub/login?next=%2Fhub%2F

A\\

P &

» = e w -~ (» Accesstothe clustervia Jupyter Notebook,

Z Jupyterhub

jsmith

Username:

Password:

4

2 [ terminal and desktop in a browser

S ™ M | Jueyerun X | = lupyterlab x  +

< C

(3 hitps://jupyterhub.sharcnet.ca/user/bge/lab ATy a

]

= @ =

-
~

File  Edit

View Run Kemnel Tabs Settings Help

ASHARCNETW

o

*» O

‘ Search avall

lable modules ‘ & Launcher

LOADED MO

CCconfig
StdEnv/2020

libffi/3.3
mii/1.1.2
openmpi/4.0.
python/3.9.6
ucx/1.8.0

StdEnv/2016.
StdEnv/2018,
abaqus/2021
abinit/9.2.2
abinit/9.6.2
actc/1.1

admixture/1..

adol-c/2.7.2

amber/16
ampl-mp/3.1
ams/2020.10,

Simple m‘”

gentoo/2020

imkl/2020.1.217 ﬁ D

intel/2020.1.217

AVAILABLE MODULES

advisor/2020.3
almosthere/1.0.10
almosthere/1.0.15

B

-
DULES + = I'D.

IEI Notebook

ipykernel/2023b Python 3.9 Desktop 2]
ipython-kernel/3.9
libfabric/1.10.1

Console

Python 3.9

.3

4

3 Other

e

v

=]

adf/2019.305 Terminal Text File Markdown File Python File Show Contextual

Help

3.0

.0
2

1o &

Launcher

1 PO

+
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Supercomputing — Connecting via VDI

S x11 - TigerVNC - o X
gra-vdi4 © enusutfs @ O - o X
- SatSep 18, 18:43
WNC Viewer: Connection Details = X OIORT
VNC server:[gra—vdi.alliancecan.ca E]l
>
[ Options... l [ Load... l [ Save As... l
T

E A E oNe)

o BRI = 100% o [lonvien1]Q
‘ Cancel ‘ l Log In ‘ E]

courses

L

@,

i
3
3
@

Downloads

devel

.
L

eclipse-workspace ENV

intel lib

) =

Music mylib
57 items, Free space: 78.2 TB

El
S
&

L)
[

o
g

2]

g
8
&
3
3
o

A N Digital Research
SHARCNET™ Alliance of Canada
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1 OntarioTech

UNIVERSITY

Supercomputing — Connecting to Cloud

3 Login - Graham Cloud x  +

* arbutus.cloud.alliancecan.ca €000 8o
* cedar.cloud.alliancecan.ca
* graham.cloud.alliancecan.ca S
* beluga.cloud.alliancecan.ca ‘ﬁ‘%{g@mﬂm
8 - Login

Compute Aplmj Overview - -

g L urmar
R I
s 9 « Acloud project account is required
e * No Windows images, all VMs are Linux

. y y « Upto 80 virtual CPU cores

vt . « May have virtual GPUs
UQSW o « Upto 10 TB storage

« Upto 25 persistent CPU cores

A W | D{li:]ital Re;‘.earcl'(lj
N Alliance of Canada
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Supercomputing — Transferring Files via Globus

"~ Eye— %
7 Y File Manager | Digital Research - X | -+ 2
‘ € C @ (3  hitpsy//globus.alliancecan.caffile-manager2destination_id=8a9dd214-21b7-11ee-abf3-63e0d97254cdBdestination_path=%2F FUsers%2Fbge%2FDocuments%2Fteaching¥%2F &onigin_id=07baf15f-d7fd-4bba-biBa-SbSef2e229d3&orig A T G % 2 Ly
st .
| q ] File Manager penes 1800 o [0 |
L 4
- Collection | computecanada#graham-globus Q & E bge-crow Q X 5 -
14
| Path | /home/bge/ ﬂ /C/Usersfbge/Documents/teaching/ T &
. o
hetvey
2
g
Cotecmors » LAST MOOKFIED Shere ':”T NAME + LAST MODIFIED SIZE t
1 24
o) < -
%—: O D aout 6/1/2021, 0142 PM B Transfer or Sync to '\\ intro_hpc_2022fall 9/7/2022. 0247 PM - >
3:&@ D D a2-1f90 6/1/2021. 01:46 PM 2 New Folder B Y intro_hpc_2022fallodp 670 MB
| comae
® D D addwa_gpu 1/24/2022. 1235 PM 4 Julia_2020fall 1/22/2021, 09:04 PM >3
& | :
e @] D array_asgmt2d2 {90 5/26/2021. 0527 PM ] T julia_ccf_2022-02 2/16/2022. 11:32 AM >
PEVENN 0 6/1/2021, 06:07 PM 3 : mpfun 2/17/2021, 04:39 PM >
& O] coss2022 7/13/2022, 0140 PM ! - mpi_2021-2022 3/27/2022 11:52 PM - >
Setingn
- O D courseid_114_participants.csv 1/24/2022, 11:29 AM 2 Get Link D oneapi 2 117AM = >
T
oot e Show Hidden ltems i@ i A
)1 ] courses 6/5/2019, 1252 PM - outout 10/7/2021 12:52 AM 3
® ; -
Hop & (O] dask 4/1/2021, 0224 PM 1 | pack2f90 5/27/2021. 0516 PM 6328
Steemap —
O[] demo 7/11/2023, 02.55 PM - ,ﬁq pack2a f90 5/27/2021. 0518 PM 6328
[J ] Deskop 8/8/2018, 0213 PM. 4 perf_coss2022 2 >
‘ £ - )
(81]
(J& | Documents 7/20/2020,01:49 P . [) ReADMEmd 1/22/2021, 09:04 PM 108
vl
| S

Check https://docs.alliancecan.ca/wiki/Globus. Go to https://globus.alliancecan.ca/ and follow the instructions

A D{li:]ital Re;‘.earcl'(lj
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Supercomputing — Getting Help

https://docs.alliancecan.ca/

0O Y Alliance Doc X | [ SHARCNET: Welcome x| + - B -
< G M (8] https;//docs.alliancecan.ca/wiki/Technical_documentation A ¥y W = B @
¥ English Alliance CCDB Login Q,
Main Page Discussion Read View source View history | Search Alliance Doc Q &
T h 3 1 d - English v -
echnical documentation
i
This site replaces the former Compute Canada documentation site, and is now being managed by the Digital Research Alliance of Ganada. ')
i CLACTIARET Ce site I'ancien site de de Calcul Ganada et est maintenant géré par i'Alliance de recherche numérique du Ganada.
Support &
Getting starfed
Geting help i/
Running jobs Other languages: English = - francaise
Known issues +
e ——— to the wiki of the Digital Research Alliance of Ganada (the Alliance). This is the primary Source for users with
questions on equipment and services of the Alliance.
(T The focus here is on national services and systems. For documentation on services and systems managed by our regional pariners, please use the links
Eelez provided below.
Cedar
Graham This wiki is @ constant work-in-progress and some links might take you to pages which do not yet have content; such pages display like this. Our staff
Narval works constantly to improve and expand the available documentation; note however that any of our users is free to add new material and edit existing
Miagara content
Cloud
Available software
The Alliance
Getting An Account Systems: » Getting started
Acknowledging the i
A + General-purpose clusters, for GPU or GPU jobs « Getting started with the new national systems (mini-
Acceplable Use Folicy « Béluga, Cedar, Graham, Narval wepinar series)
p . + Niagara Quick Start Guide
Authoring « Known issues
- « Cloud Quick Start Guide
Guidelines + Niagara, a cluster designed for large parallel jobs
© « SSH - How to connect to our compute clusters
MediaWiki Help + System status and upcoming outages
Recent changes senvices: * Linux introduction
- « Storage and file management
jlocis « Available software « Transferring data
What links here. « Cloud computing service « Scratch purging policy
Related changes Databa
F—— . abase servers « Best practices for data migration
Printable version * Globus file fransfer service  Using modules and Standard software environments to
Permanent link « Nextcloud cloud storage service access software
Page information + Research Data Management[® * Running jobs
* Research Software(? « Installing software yourself
= Using a resource allocation, a guide for Principal « Programming guide
Investigators - Available Resources (2 « Visualization o
FAQ: Frequently Asked Questions « How to get technical support &
v

SHARCNET"

‘https

N Alliance Doc X

) https//www.sharcnet.ca/my/front/

FACILITIES SUPPORT ABOUT US

EVENTS

Tuesday, September 26 &
2:00pm  New User / Refresher Webinar :
Tuesday, October 3

2:00pm  New User / Refresher Webinar
Tuesday, October 10

2:00pm New User / Refresher Webinar
Tuesday, October 17 X
2:00pm New User / Refresher Webinar

Tuesday, October 24
2:00pm

New User / Refresher Webinar

v
Ortnhar 21

://www.sharcnet.ca/

[ SHARCNET: Welcome x  +

A Y M

k at theta_13

GitLab Instance at SHARCNET

a
Version control your work and collaborate using

RAC 2024 launches on September 26, 2023 " Gyt o, ar SHARCNET. All the public and private

SHARCNET Dedicated Programming Support|i Fepositories that you will need!

Round XXII Call f...
2023 Compute Ontario Summer School

SHARCNET awards Round XXI Dedicated
Programming Support

s

\

New Weekly Colloquia Series

s

SHARCNET Dedicated Programming Support™;
»

| e

Digital Research
Alliance of Canada

» 4 s
TR ER ety + 3 & B 3
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Supercomputing — Getting Help

Local Staff @ OntarioTech Arrange an Office Visit for:

Use of systems

Installation of software

Access to commercial software and site licence

HPC Technical Consultant

o |

™1 Faculty of Science, UA 3020
> 905-721-8668 x3607

:

asobhani@sharcnet.ca

® armin.sobhani@ontariotechu.ca

https://staff.sharcnet.ca/asobhani

Debugging and optimizing code

Programming

Consultation on various research problems

Grant application for compute hardware

A Diqil:al Research
SHARCNET™ Alliance of Canada

Armin Sobhani

ARC/HPC@OntarioTech - Fall Update
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Supercomputing — Getting Help
Help from beyond OntarioTech

Weekly new user seminar:
https://www.sharcnet.ca/my/news/calendar

Ticketing system (most recommended):
support@tech.alliancecan.ca

Staff contact info to email or phone:
https://www.sharcnet.ca/my/contact/directory

Digital Research
A SHARCNET™ Alliance of Canada

ARC/HPC@OntarioTech - Fall Update
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What Pls Should Know

Digital Research

Alliance of Canada
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Resource Allocation Competition (RAC)

RAS RAC

Rapid Access Service Resource Allocation Competition

AKA Default Allocation

CPU/GPU: Opportunistic Annual (in fall)

Storage: 40 TB across all clusters Peer-reviewed
(scientific and technical)

Cloud compute instance: 1 month

Cloud persistent instance: 1 year Roughly 80% of resources
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Resource Allocation Competition (RAC)

RAS RAC

Rapid Access Service Resource Allocation Competition

AKA Default Allocation

CPU/GPU: Opportunistic Annual (in fall)

Peer-reviewed
(scientific and technical)

Storage: 40 TB across all clusters

Cloud compute instance: 1 month
Roughly 80% of resources

Cloud persistent instance: 1 year
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RAC - Types

RRG RPP

Resources for Research Groups Research Platforms and Portals

Resource: Compute and/or Storage

CPU > 200 core-years, or

Resource: Cloud

Persistent cloud storage =1 TB, or

Compute cloud =81 vCPUs, or

Persistent cloud = 26 vCPUs

GPU > 25 reference GPU units (RGU) years, or

or project storage > 41 TB, or

or nearline storage > 101 TB
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RAC - Types

RRG

Resources for Research Groups Research Platforms and Portals

Resource: Compute and/or Storage
Resource: Cloud

CPU > 200 core-years, or

Persistent cloud storage =1 TB, or

Compute cloud =81 vCPUs, or

Persistent cloud = 26 vCPUs

GPU > 25 reference GPU units (RGU) years, or

or project storage > 41 TB, or

or nearline storage > 101 TB
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RAC-2025 Important Info

Info Sessions

Important Dates Recordings

Applications accepted:
September 24 to October 30, 2024

Announcement of Results:

late March 2025

Implementation of allocations:
early July 2025
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Dedicated Programming by SHARCNET

SHARCNET's staff spending 50% of time working with the Pl on specifically defined
programming tasks

The DP program runs for about 4 months and can be renewed

There are two to three calls a year for Pls to apply

The applications are reviewed based on the scientific merits and the feasibility of the
proposed programming project

Check: https://www.sharcnet.ca/my/research/programming

Digital Research
Alliance of Canada
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What People Do on Supercomputers

CFD, Applications
Astrophysics Environmental Coupled Material of Al
Simulations Simulations, Simulations Science Machine/Deep

etc. Learning

Economics
Finance
etc.

A SHARCNET" ARC/HPC@0OntarioTech - Fall Update

Digital Research
Alliance of Canada




1 OntarioTech

UNIVERSITY

Some Facts

A supercomputer is a lot of computers, not a super fast computer

« Thousands of computers, CPU cores, GPUs, and disks
« Requires concurrent processing to get work done faster

Research supercomputers run Linux and not Windows

« Software has to support Linux to run on the supercomputer
 Linuxis a publicly developed Operating System freely available

High performance programming is hard

« Efficient programs, algorithms, and libraries take decades — use them

A N Digital Research
SHARCNET™ Alliance of Canada
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Popular and Lesser-Known Items

« Editors and IDEs
» Compilers
* gcc
« Intel
Interpreters
* Python
*R
Debuggers and
Profilers
» gdb
*DDT

» ParaView
* Vislt

* TensorFlow
* Keras
 PyTorch

* Python - data frames
* nUMpy * tidyverse
* pandas « dplyr
- matplotlib « simplr
« plotnine * ggplot
» sklearn
* dask
* rapids

« Parallel

Programming

* OpenMPI

« OpenMP

* CUDA/HIP/OpenCL
« Linear Algebra

* BLAS

« LAPACK

« Higher level
* Python
*R
» Matlab

* Lower level
* C/C++
« Fortran

* New takes
« Julia
« Chapel
* Rust

Libraries

« ScaLAPACK
< FFTW
* Numerics

Data Science
Visualization

- MAP

* magma
« slate
« heFFTe

Programming Languages
Machine Learning and Al
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SHARCNET's Online Training

nttps://training.sharcnet.ca/
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Introduction to ARC Series

Intro to ARC

Starts in early October

Two 1-hour classes each week

Include lectures and labs

ASHARCNET”

Topics

HPC Python
Julia

C++
PyTorch
Jupyter

Apptainer
CMake

P

MATLAB

<

A

ARC/HPC@OntarioTech - Fall Update

1 OntarioTech

IIIIIIIIII

Digital Research
Alliance of Canada



1 OntarioTech

UNIVERSITY

SHARCNET's Self-Paced Courses (NEW)

Self-Paced Available
Courses Courses

Introduction to GPU Introduction to SQL
Programming
Introduction to
Supercomputin
Introduction to Machine P P 9
New Alliance User course

Coming Soon

Just google for
SHARCNET self-paced

Online self-directed
courses, with quizzes

and/or home assignments Learning

If successfully completed,
the Certificate of
Completion will be issued

Introduction to the Shell

Parallel Code Debugging
and Profiling
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Other SHARCNET's Online Training

Weekly Compute
Ontario Colloquia
Series

Every Wednesday at 12pm-1pm,
online

Topics of general interest to our
users

Delivered by SHARCNET, SciNet and
CAC staff, plus guest speakers

No registration is required

Alliance account is not required

ASHARCNET”

Compute Ontario
Summer Schools

Every June

Three weeks, 2 parallel streams, ~40
courses

Alliance account is not required

ARC/HPC@OntarioTech - Fall Update

SHARCNET's
YouTube Channel

http://youtube.sharcnet.ca

[]i4Im]

=]

Hundreds of webinar recordings and
short videos
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