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Motivation

e Terminal based interfaces can be very daunting for new users with little to no experience
e We need a way to make HPC more accessible to improve the learning curve

e Web-based interfaces are a good solution

e There are many available:

» JupyterHub y S
» RStudio Jupyter COMMUNITY HUB
» Galaxy ¢

» Open OnDemand

JnDemand
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https://jupyter.org
https://rstudio.com
https://galaxyproject.org
https://openondemand.org

What is Open OnDemand?

e Open OnDemand (OOD) is a web-based

interface that provides access to HPC N
resources
e Open-source project developed by the Ohio

 AboutUs

Supercomputer Center (OSC) in 2017

e Funded by the National Science Foundation
(NSF)

= Resources

e Used worldwide across ~400 HPC centres,
including:

Nibi - SHARCNET

Vulcan - University of Alberta, Amii
Grex - University of Manitoba
Bridges2 - University of Pittsburgh Our History & Vi
Anvil - Purdue University

Expanse - San Diego

LUMI - IT Center for Science (Finland)

Active Deployments

2100+ 100

YyVY VY VY VY VvYY
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What is Open OnDemand?

e Designed to make HPC more accessible to users with no prior experience

e Built with Ruby and JavaScript

e Provides a graphical interface to computing resources as opposed to the command line

e Great tool for teaching and learning HPC skills incrementally

e Lowers the barrier to entry for new users who may be intimidated by the command line interface

® You can even access it from your mobile phone!

A
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Key Features
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Web-Based Access

e Users can access HPC resources through a web browser without needing to install specialised
software or configure SSH connections manually

sciNetOnDemand  Apps~ Files * Jobs = Clusters - Interactive Apps = @ My Interactive Sessi <bDevelop © @Help - & Logsed inaswillis2 & Logout

onbemand provides an integrated, single access point for all of your HPC resources.
Message of the Day

Welcome to the SciNet Open OnDemand platform Ifyou have any questions, need assistance or would ike a new application installed, please contact the Sciet support
team at s inetutoronto.ca,

our regular During this time, some services may be temporarly unavailable as we perform
foutine updates and improvements to ensure system relability and performance.

useful links

January 12th: Updates
. app now MPI, Openi, , Python and R lurm jobs In addition to submitting batch jobs diretlyto
Trilum it also supports job submission to Trllum:GPU. This can be useful when you need more resources than theinteractive jobs provide, e, exclusive access lo
52 cores and 755G8 of memry an a Trllum compute node. To get started please see our Oper Com ide

Pinned Apps A featured subset of all avai apps

o=
Jupyter
-’
-—

Trllium Shell Access Active Jobs, rillium Desktop Jupyter Lab

System Installed App System Installed App system Installed App system Installed App

® - |[ §sas

Rtudio Server stata

System Installed App 5 alled App System Installed App System Installed App
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Job Management

e |t provides an intuitive way to submit, monitor, and manage batch jobs using the Slurm scheduler.
Users can easily create and customise job scripts using web forms

Home ~ Application = History

MPI Slurm Job

“his application generates an arbitrary MP1 job scriptin Sturm.

1

No. of tasks per node
2

Max run time hours (0 - 24)

1

File to redirect standard output to.

Show advanced option

James Willis (SciNet)

Max run minutes (0 - 59)

A Home Directory @ Shell Access ~ ) Open OnDemand

Script Location*

script Name* Job Name*

Tritium

Script content

mportant if doing HPI-TO

mpirun ./

submit

Sciet
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Job Monitoring

sciNet OnDemand  Apps~ Files = Jobs *  Clusters ~ Interactive Apps = @My Interactive Sessions <>Develop - @relp - & Logged inaswilis2 & Logout

Active Jobs

Show 50 entries

» Name user Account Time Used  Queue Cluster

s3m00 HLPWS_TC22_LEVEL_A_DDES,_TEST baamas rg-laurende-ab 010001 compute Triltium

24671 91a965a0-9¢3-4a51-2608-1HBS64ITSTE hellogas def-yawang 007512 compute Tiltium

824602 9fa965ad-9cBd-4a81-a608-10S64ILTSTS hellogas def-yawang 002052 compute Trllium

85 9a9652d-9cBd-4a81-2608-1D8S64BTTTS. hellogas def-yawang 003157 compute Trillium

CIID) sfas65ad-9c8d-4a81-ae08-1b8564367978 824552

Cluster Triltium

Jobid s

Job Name 91a96520-0c8d-4a81-c08-108564307978
user nellogas.
Account def-yawang
Partition compute

state RUNNING

Reason None

Total Nodes 1

Node List 10953

Total cpus 192

Time Limit 3600

Time Used 003209

Start Time 2026-01-1 112646
End Time 2026-01-14 12:00:46
Memory 767000M

output Location;

Scratch/hel16gas/DFT/exp13-1-disp-f1t/Snakenake/GSCOB137_SPE-EASY_batch2_v3_trillivm

debugiob-1-cielkhou cuelkhou det-jphickey 005343 debug Titium
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File Management

e Users can upload, download, edit, and manage files stored on the cluster through a built-in file
browser

SciNetOnDemand  Apps~ Files ~ Jobs * Clusters ~ Interactive Apps ~ @My Interactive <> Develop * @Help * & Logeed inas willi2 & LogOut

e By ] - v | - v | o | (R

# Home Directory

1ch Directory

= project: def-willis2 Show Owner/Mode (] Show Dotfles ~ Filter:
Showing 90 of 192 rows - 0 rows selected

™ project: defwillisz-ab

S Type & Name size Modified at
benchmark 12/5/2023 15126 M
bin 12/15/2025 15709 PM
ccen 4/15/2025 111820 AM
compose 12/9/2025 4:00:08 PM

ddt-examples 412812025 10:20:07 A

1/13/202612:50:03 P

Deskiop
Documents 111212026 9519 AW
ownloads 1211712025 2:03:47 P
easybuild-easy 10/20/2025 2:0513 PM
gnu_parall T1/4/2024 2:07:36 PM
© 5812025 357:26 M

41412022 60953 P

10/29/202512:00:32 PM

81712025 4733 P11

lib-scripts /2112022 13617 AM A
12/18/2025 21320 PH e

]
=)
jetstream u
]
[



Interactive Applications

e It supports running interactive applications like Jupyter Notebooks, RStudio, VS Code or remote
desktop sessions, making it useful for data analysis, visualisation, and interactive computational tasks

e it view un kemel Tabs setings
& My Interactive Sessions _
. o X1+

8+ XDO»>moc» e -

Home / My Interactive Sessions / Jupyter Lab pp— snport nuspy a3
inport matplotlib.pyplot as plt
Name Hodited inport. pandas a5 pd
= oounloads tastmontn

nerciveaps Jupyter Lab = e

peskiops This app will launch a Jupyter Lab server on the Trillium cluster = jupyer 2monthsago ¥ = mpusinGo

3 Trillium Desktop Queue

Default
Forge DDT/MAP smonthsago
m ParaView Wumber of hours last montn
o — smorthsazo sintx)
4 = siguari test

8 SAS
stata Number of physical cores.
10  comertaw_quota_to_so
3 aat_remote_setup_nteimp.
* Jupyter Lab Number of physical cores assigned o e s e
3 adt_remote_setup_openm.
@ Rstudio Server Amount of memory (GB) © adt_remote_selupsh

@ vs code 1
@ o prjec_quotsison
mount of memory assigned (4GB per core recommended). For jobs larger tha raw_scratch.qatajson
select the High Memory queue. faw_scrateh_quotasjson
0 rerame .ot
< sincpyms
2 testaatiay
0 et 2nousago
ser.quea_fomelson 5 daysag0

heckif you want to use Jupyter Lab with Alliance software extensions.
userquota_projectjson s daysago

userquota_scratchjson 15 days ago
Launch

*The Jupyter Lab session data for this session can be accessed under the d

I would like to receive an email when the session starts

Jupyter Lab + Alliance software extensions

directory.
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Interactive Applications

e Full list of supported apps:

AMDZ1|| Ansys N

AMDUProf ANSYS

Nsight Eclipse

C || . P

CHIMERA comsoL

ParaView PseudoFuN

© G QGIS || reLoY

Firefox Galaxy

GaussView QGls RELION

&= from | S
[ 22X jupyter
= ~

DL

jupyter LS-DYNA Lumerical STAR-CCM+ TensorBoard

+ | M L3 X

Mathematica MATLAB

Meshroom

OnDemand apps
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Terminal Access

e It provides a web-based shell to run command-line tasks directly from the browser, which can ease

new users into using a terminal
“ = C QO B8 = ondemand.scinet.utoronto.ca/pun/sys/shell/ssh/tri-login01.scinet.local

Host: tri-login01.scinet.local
Last login: Wed Sep 17 11:38:45 2025 from ood

o SciNet welcomes you to the Trillium cluster
at the University of Toronto!

| | | Docs: https://docs.alliancecan.ca/wiki/Trillium

This is the login node tri-login@l. Use this node to develop and compile code,
to run short tests, and to submit CPU compute jobs to the scheduler.

Welcome willis2, your access to this system has been logged.
If you are not willis2, please disconnect immediately.

[willis2@tri-login@l1 ~]%
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SciNet’'s Open OnDemand Portal

e Live since Dec 2024

e As of April 2026 we have ~180 weekly active users

e Provides access to the Trillium HPC cluster

e Users can access the SciNet OOD portal at: https://ondemand.scinet.utoronto.ca
® You will need to have a Trillium account to log in

® Login credentials are the same as your Alliance account

o MFA is enabled, so you will be prompted to authenticate with Duo

e There is a quickstart guide on our wiki:
https://docs.alliancecan.ca/wiki/Trillium_Open_OnDemand_ Quickstart

® Recently added a new OOD portal for the Teach cluster:

https://ondemand-teach.scinet.utoronto.ca
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SciNet Deployment

e We have the following setup available on our portal:

e File Browser e VS Code

e Job Submission o Remote Desktop

e Job Monitoring e ParaView

o Module Browser e MATLAB

e Storage Quotas e Forge DDT/MAP

e Terminal e Stata (requires a license)
e Jupyter Lab e SAS (requires a license)
e RStudio

e All applications are provided by the software stack available on Trillium

e Note: we are continuously adding new features/applications, if you require an application
that is not supported please let us know and we can add it.

A
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Slurm Scheduling and Resources

® We have set up a new scheduler for interactive OOD jobs
e Specs:
» 65 nodes (00d0[01-64] and 00d073)
» Each standard node has 40 cores and 180GB memory
» 00d001, 00d002 and 00d073 are large memory nodes with 40 cores and 1TB memory
» Scheduled by-core
» Can request how much memory you need in GB
» 3 day job time limit
» 20 cores max per job
» Default queue allows up to 85GB memory per job

» High memory queue allows up to 500GB memory per job and 1 job per user

A
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Slurm Scheduling and Resources

e We have recently added a GPU node to the OOD cluster
e Specs:
» 1 node (good001)
4 x NVIDIA H100 80GB GPUs
» 96 CPU cores

v

» 810GB memory
» MIG (Multi-Instance GPU) has been enabled with the h100_1.10 profile

» Provides access to 28 x GPU instances with 10GB memory each and 1/8 compute resources of a full
NVDIA H100 GPU

» Each job always gives 27GB of CPU memory and 3 cores per GPU instance

A
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Open OnDemand Demo




Demos

e Dashboard Overview e File Browser
> Apps .
L » Upload/download files
> Files e
> Edit files
> Jobs .
» Manage files/folders
» Clusters > Globus int =
» Interactive Apps obus integration
> Interactive Sessions o Terminal
» Help . .
e Front page > Ope.n terminal session
» Updates/Announcements > Easm ol
> Recently used apps > Cluster status
> Active sessions o Module browser
» Documentation links
> App shortcuts e Storgage quotas

A
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Dashboard Hands-on

® Access the SciNet OOD portal at: https://ondemand.scinet.utoronto.ca using your Alliance
credentials

e Explore the Dashboard and familiarise yourself with the interface

e Use the File Browser to upload a file, create a directory and edit a text file

e Open a Terminal session and run some basic commands (e.g. 1s, cd, pwd, htop)
® Look at the Module Browser to see what software is available

e Check your Storage Quotas

A
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Jupyter Lab & Desktop Demos




Jupyter Hands-on

e Launch the Jupyter Lab app and create a new notebook

e Plot a simple graph using Matplotlib (e.g. a sine wave):

import numpy as np

import matplotlib.pyplot as plt
x = np.linspace(0, 4*np.pi, 100)
y = np.sin(x)

plt.title('Sine Wave')
plt.xlabel('x"')
plt.ylabel('sin(x)"')

plt.plot(x, y)

A
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Trillium Desktop Hands-on

e Use the Trillium Desktop app to run Octave and perform a simple calculation:
Launch the Trillium Desktop app

Open a terminal within the desktop session

Load the Octave module (Hint: Use the module browser to find the correct command)
Run the Octave GUI by typing octave --gui in the terminal

Plot a simple graph using Octave (e.g. a cosine wave):

x = -10:0.1:10;

plot(x, cos(x));

title('Cosine Wave');

xlabel('x');

ylabel('cos(x)');

v

vy VY VY

e Load the Octave module: module load StdEnv/2023 gcc/12.3 openmpi/4.1.5

octave/7.2.0
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Job Submission and Monitoring




Slurm Job Submission with Open Composer

e For some tasks you may require more compute resources than what is available through the
interactive apps

® Running a job on a Trillium compute node gives you exlusive access to 192 cores and 755GB of
memory

® To submit a job to the compute nodes, you need to use the Slurm scheduler
® Slurm can be intimidating for new users, especially when it comes to writing job scripts

e Open OnDemand provides an easy to understand interface to Slurm called Open Composer

A
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Open Composer Overview

e Open Composer provides a graphical interface to create and submit Slurm job scripts
e It allows you to specify job parameters, resource requests, and other options through a web form

e It also provides templates for common job types to help you get started quickly such as Python, R,
MPI and OpenMP

® You can also track the status of your submitted jobs and view job history via the History page

A
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Accessing Open Composer

® You can access Open Composer from the Jobs ~ Clusters ¥ Interactive Af
dashboard by clicking on the Jobs tab in the
navigation bar and selecting either Open

) Open Composer
Composer or one of the job templates

M Hybrid MPI/OpenMP Slurm Job

/M MPI Slurm Job

A Open Composer
# OpenMP Slurm Job
¢ Python Slurm Job
R RSlurm Job

0w VASP Slurm Job

® Active Jobs
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Dashboard

® The dashboard provides access to:
» Available job templates

» Job history page
» Terminal access to Trillium and Trillium-GPU login nodes

» Link back to the main Open OnDemand dashboard

A Home Directory @ Shell Access ~ ¥ Open OnDemand

Home  Application *  History.

Chemistry

Generic

F LU FL Opertp . R

Hybrid MPI/OpenMP slurm Job

MPI Slurm job Opent slurm Job Python sturm job Rsurm job
Open Composer version: 170

Scinet
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Job Submission

o After clicking on a job template, you will be taken to the job submission page where you can specify
the details of your job

e This page is split between the job parameters on the left and the job script itself on the right

e The parameters form allows you to specify:
» Number of nodes
Number of tasks per node
Job time limit
Job standard output file
Email notifications
Extra parameters specific to the job type (e.g. Python/R version, MPI library, etc.)

A
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Job Submission

e There are also extra fields at the top of the page that affect how your job is submitted and where:

» Script Location: specifies the directory where the job script will be saved and where your job will be
run from

» Script Name: specifies the name of the job script file
» Job Name: specifies the name of the job that will appear in the job queue

> Cluster: allows you to change which cluster to submit your job to, e.g. Trillium (default) or
Trillium-GPU

® The job script is automatically updated based on the parameters you specify

e The script can also be edited manually if needed

A
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Job Submission

Home  Application +  History.

B8 Shell Access = %) Open OnDemand

Python Slurm Job script Location*
This application generates an arbitrary Python job seiptin Sturm. Jscratch/wills2/composer-jobs. Select path
Script Name* Job Name*

Script content

No.of nodes.

1

No. of tasks per node 92
92 tine 01:00:08
tput=python_output ¥j. txt
Max run time hours (0 - 24) Max run minutes (0 - 59)
# Load required nodules
1 o module load StdEnv/2023 python/3.11.5
ile to redirect standard output to. ctivate virtual environment if needed

source $HOME/env/bin/act:

fthon_output %} txt

Can b a pattern using % for the job 1D e output_ it 4 Run the python seript
Python version vthon script.p
s

ct uhich python version you want

Show advanced option Submit

sciet pen com: 170
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Job Monitoring

e After submitting a job, you can monitor its status and view details about it through the History page

e The History page provides a list of all your submitted jobs along with their status, job ID and other
related job information

® You can filter the jobs by using the Filter text box at the top right or by using the checkboxes below

A
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Job Monitoring

e Clicking on different column fields give further functionality:

» Job ID: opens the job in my.SciNet which displays performance statistics (Note: my.SciNet may show
‘Not found or not permitted’ if the job hasn't started yet or was cancelled)

» Application: opens the job script editor of the template you used

» Script Location: opens a file browser window at the location of the job script. Clicking on the small
terminal icon will open a terminal in the job script location

» Script Name: displays the job script that was submitted to the scheduler

e To resubmit or modify a previously run job click on the job script under the Script Name column

and click Load Parameters
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https://my.scinet.utoronto.ca

Job Monitoring

Home Application - History

Gnceljob o Delete nfo ©

Application Script Location

jis2{composer-jobs B
poser-jobs @
cobs @

lurm i willsa!

wilis scratch [vasp_test_job)

lurm i atch/wilis2/composer-jobs @
> Slurm job cratch [willis2/composer-jobs @
Showing 110 10 of 43 entries

show 10 entries

James Willis (SciNet)

Script Name

Scinet

Open OnDemand on Tt

Job Name Partition
mpi-job compute
mpi-job compute
compute

mpute.

compute

mpute.

compute

mpute.

compute

mpute.

A Home Directory @ shell Access = %) Open OnDemand

* Al @ Running @ Queved @ completed @ Failed
* Trilium @ Trllum-GPU

1508:07
2026-01:22 1356:12
6-0121 1459

2026-0121 142741

feofifleapen:

‘Open Composer version: 170

15, 2026 35/40



Open Composer Demo
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Open Composer Hands-on

e Use Open Composer to create and submit a simple Slurm job script:
» Launch Open Composer from the dashboard
Choose a job template (e.g. MPI)
Fill out the job parameters (e.g. 1 node, 10 minute time limit)
Fill out the job script (e.g. a job that runs mpirun hostname to print the node name)
Submit the job
Monitor the job status through the History page and view the output once it completes

vVYyvYVvYy
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Open Composer Hands-on

e Example job script:

#!/bin/bash

#SBATCH --nodes=1

#SBATCH --ntasks-per-node=192
#SBATCH --time 01:00:00

#SBATCH --output=mpi_output_%j.txt

module load StdEnv/2023 gcc/12.3 openmpi/4.1.5

source /scinet/vast/etc/vastpreload-openmpi.bash # important if doing MPI-IO

A
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mpirun hostname
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Feedback

e Please give Open OnDemand a try and let us know what you think!
e We welcome feedback and are open to suggestions for improvement

e Let us know if you'd like to see any specific applications or features added

A
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Summary

e We introduced Open OnDemand as an alternative to terminal-based interfaces for accessing HPC
resources:
» Graphical web-based interface
No need to install software locally
Great for new users and teaching HPC skills
No setting up SSH connections

vvYyy

Discussed its key features and how it can make HPC more accessible to new users

Showed the SciNet Open OnDemand portal and the applications available

Demonstrated how to use Open OnDemand for file management, interactive applications, and job
submission/monitoring

Please email any questions to: support@scinet.utoronto.ca

A
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