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ABSTRACT

In this paper. we describe the OnDemand web platform for
providing OSC users integrated access to HPC systems, web
applications and VNC services. We present the user experience
and implementation of OnDemand and compare it with existing
science gateway approaches.

Categories and Subject Descriptors
L6.7 [Simulation and Modeling]: Simulation Support Systems -
environments

General Terms
Design, Reliability, Security, Human Factors.

Keywords

‘Web platform. OpenID. REST. High Performance Computing.
Virtual Organizations, Cyberinft

1. INTRODUCTION
The web has become the dominant access mechanism for remote
compute services in every computing area except HPC. In HPC,
web applications primarily exist in the form of science gateways.
However, the majority of work is performed via HPC system
access provided through SSH for text-based access and
(occastonally) VNC for wisualization access. This separation
between web and system functionality inhibits the impact of HPC.
‘Web applications (gateways) have not truly proliferated in HPC
due to the and inistrati rtheads required for
each individual gateway. Meanwhile, traditional SSH interfaces
represent a barrier to entry for new users who must locate
client and learn d-line interfaces for
file editing and job control.
‘We created OSC OnDemand to be a unified web platform where
users could access science gateway-styleweb applications, VNC
applications, HPC center filesystems and login node terminals.
The user has to know only three things: the URL
(ond d.osc.edu). their and their p d. Once
logged into OnDemand, the user is presented with a dashboard
showing a set of applications for filesystem access, job
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construction and momitoring. login node terminal access,
visualization node access via VNC and science gateways.

2. RELATED WORK

There has been a large and impressive body of work completed to
support grid services and science gateways. The Globus Toolkit
[5]. [6] provides fundamental technologies for identification.
authenfication. authorization and service discovery. For example,
the Computational Chemistry Grid project created and maintains
the GridChem science gateway, [4] using Globus technologies.
GridChem users from multiple institutions can securely access
services from multiple resource providers. GridChem is also
illustrative of the use of science gateways to form wvirtual
orgamizations, where participants from multiple physical
institutions can perform calculations and share data via a common
web platform. thus forming a single virtual organization This
model has proven popular. Presently, XSEDE supports twenty-
nine individual science gateways. many of them supporting
discipline-specific virtual izations [15] The XSEDE User
Portal (XUP)_(portal. xsede.org) provides integrated GSI-SSH. job
status, machine status and account management OnDemand
includes similar functions but adds file browsing and editing. job
control (job submission and deletion) and VNC application
access. In addition, the nanoHUB project [9] has released the
HUBzero [10] software distribution for the creation of virtual
organizations at the instituti (or even the lab y) level.
The Open Science Grid also supports non-browser applications
for submitting HPC jobs from deskfops, like BoSCO [16]..
UNICORE [17] supports web portals through its Portal Task
Force [18]. Cument efforts address basic services. security. and
workflow management.

Our team began designing web applications in 2008. including

les in remote i [2] and data-intensi

biomedical science [7]. These applications, like many XSEDE
science gateways, are built as standalone web applications that

provide user at the application level and are depl

in community accounts, ie. a single HPC account holding all
gateway users’ data. We enc two major p with
scaling this h: first, the i i head of i

gateway deployments and accounts on a per-gateway basis and
second, an mability to effectively support use cases in which a
user required both gateway functionality as well as system-level
access to their data (e.g.. access at the command line). In order to
solve the overhead problem. we experimented successfully with
multiple services reachable from a single entry point that relied on
common authentication [8]. In order to solve the second problem,
we invented a new mechanism for web server deployment that is
used in OnDemand (see section 4).
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Run Open OnDemand

4 N

Access your organization’s
supercomputers through the
web to compute from
anywhere, on any device.

o /

Zero installation Easy to use Compatible with any device
Run Open OnDemand entirely in Start computing immediately. Launch on any device with

your browser. No client software A simple interface makes Open a browser—even a mobile
installation required. OnDemand easy to learn and use. phone or tablet.

3: li!i---ll
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Jobs ¥ Clusters ~ Interactive Apps ~ @ My Interactive Sessions

Sample Deployments

Il Apps @Help~ &

ﬁ-w. Supercomputer
2’ Center

OnDemand provides an integrated, single access point for all of your HPC resources.

inasemoffat B Log Out

Recentl d A

Code Server Blender Ascend Desktop RStudio Server
System Installed App System Installed App System Installed App System Installed App
Message Of the Day Looking for a classroom?

2025-05-15 - Instability on Clusters after May 13 Downtime

We've been experiencing some instability on the clusters (particularly Cardinal and Ascend) following the recent

May 13 downtime, especially with parallel job processing. If you notice any unusual behavior with your jobs, please Jobs Efficiency Report - 2025-4- Open XDMoD
contact OSC Help. 28 to 2025-5-28

No data available.

2025-04-16 - Upcoming OS Migration May Impact Classroom

Services Core Hours Efficiency Report - Open XDMoD

We will perform an OS migration that will affect our classroom services. If you plan to run classroom projects at 202528 2Bltc12025 5,28
QSC using the Jupyter or RStudio app this summer, please contact oschelp@osc.edu as soon as possible so we can
plan accordingly. No data available.

2024-07-22 - Change is Coming! Recently Completed Jobs - Open XOMoD B
2025-4-28 to 2025-5-28

Later this fall, OSC will be introducing a major change to the currant process clients use to get help. We will be
ralling out a new web-based system for clients ta manage and review open cases with the service desk. More D Name Date
information will be forthcoming aver the next few manths, so keep an eye out for messages on various OSC

communication channels, as well as at https://www.osc.edu/service_portal_deployment . 2 R Sl DR

OnDemand version: 4.0.3
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openondemand.org/custom
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Message of the Day

2025-01-13 FDOC Spring 2025

Happy Spring FDOC from the HPC Team! DEAC
OnDemand will be used in 4 classes this semester,
where students will be able to carry out their
coursework on the DEAC Cluster.

2024-09-03 Fall 2024 Pilot Phase

Open OnDemand now in its pilot phase during the
Fall 2024 semester. Selected user groups will be able
to leverage OOD and the DEAC Cluster for their
research and classroom work.

2024-07-15 Entering OOD Phase 1

The DEAC Cluster is now entering Phase 1 of its
Open OnDemand deployment. This milestone was
achieved after the successfully submitting the first
interactive job through the OOD interface.

OnDemand version: 3.1.11

openondemand.org/custom
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Files ¥ Jobs ~  Clust

1 New Features

Rosen Center for Advanced Computing

Announcements

No recent announcements.

Quota limit Disk Usage

Service Unit (SU) Usage
asc170016

| Using 428 GB of { Export - | home / x-lentner @
@ — 15196.22 SUs used / 979191.95 total (963995.73 left) Size - 6.1GB | 25.0GB [ |-_'/~ View All Announcements
DEAC OnDemand -
‘ 170016 o scratch / x-lentner [ view ] Partition Status
“~ | OPEN | s Size > 0.0K8 /100078
OnDemar] 13.05 SUs used [ 855.13 total (842.08 left) — 1'“ — 2 Partition State Current Load
- Q D Pinned Apbs iles > 1/1.0M files
- n e] pp wholenode UP 689/699 nodes busy (10 free, 51 offline)
OnDemand prov DEAC Apps cis230138 GIEIE  projects/ x-asc170016 @ Standand
. ——e | O SUsused/Ototal (0 left) Size > 986.3GB | 5.0TB
plnn9d AF Files - 260.0K / 1.0M files shared upP 190/242 nodes busy (52 free, 8 offline)
4 15230270 m 22594/30896 cores busy (8302 free)
cis!
| 7_5 3671.28 SUs used / 166515.47 total (162844.18 left) projects / x-cis230138-data [ view J highmem upP /32 Figdesbusy (287178, 0 Giliis)
SIEU " Si2eiil0°0KB /(5018 298/4096 cores busy (3798 free)
Messa¢ Abagqus Avogadro Files - 1/1.0M files
System Installed App Sys hum250006 [ Export -} debug upP 9/17 nodes busy (8 free, 0 offline)
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XDMoD Integration

i Recently Completed Jobs - Open XDMoD
Jobs Efficiency Report - Open XDMoD 2024-01-16 to 2024-02-15

2024-01-16 to 2024-02-15

ID Name Date CPU

100% efficient 0% inefficient 28806519 W testjob_2024-02-14 2/15 N/A
28796025 W testjob_2024-02-13  2/14 N/A

- @ 28786508 B testjob_2024-02-12 2/13 N/A
0 inefficient jobs /30 total jobs 28755646 E testjob_2024-02-11 2/12 N/A

28747366 Ed testjob_2024-02-10 2/11 N/A

28727644l testjob_2024-02-09 2/10 N/A

Core Hours Efficiency Report - Open XDMoD 28710708 B testjob_2024-02-08 2/9 N/A

2024-01-16 to 2024-02-15
28704095 E testjob_2024-02-07 2/8  N/A

28692363 Hd testjob_2024-02-06 2/7 N/A

100% efficient 0% nefficient 28686623 testjob_2024-02-05 2/6 N/A

. .. Showing first 10 of 30 jobs. See your Open
0.0 inefficient core hours /0.0 total core hours

XDMoD dashboard Ed for more information.

openondemand.org/xdmod




! = DOnDemand
Globus Integration

Open OnDemand Files ~ Jobs -~ Clusters = Interactive Apps ~ @

@b [D File Manager Panels [ [0 1

Collection  Globus Professional Services Open OnDemand Testing - /project Q = H

»_ Open in Terminal | v l[  Refresh l[ 4+ Mew File ][ Ea New Directory l X Upload | X Downloac m ' Copy/Move |l GGG

Path  /liming-lab/sequencer-data/

2]

Home Directory

. | project | liming-lab | sequencer-data / [] selectall T_ up one folder -’ refreshlist 57 filter b view =
[mnt/fake_fsfshared .
NAME - LAST MODIFIED SIZE
[] Show Owner/Mode  [] Show Dotfiles  Filter: @
Showing 5 rows - 0 rows selected incoming 3/7/2024, 09:07 AM - > \
Tvp& A Name A Size Modified at [ ‘] LICENSE 3/7/2024, 09:15 AM 114 KB _'B
0O [ @ : 3/7/2024 9:07:06 AM U README.md 3/7/2024, 09:15 AM 1283 KB
requirements.txt 3/7/2024, 09:15 AM 468
0 sequence-20200612-001-liming@umich.edu E] - 3/7/2024 9:07:31 AM D |
sequence-20200612-001-liming@umich.edu 3/7/2024, 09:07 AM - >
O LICENSE [E] 112KB  3/7/2024 9:15:05 AM
)
README.md 125 KB 3[7/2024 9:15:04 AM
0 m g s
0 m #

requirements.txt 46 Bytes  3(7/2024 9:15:05 AM

openondemand.org/globus
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Install Open OnDemand

-~

work and learn.

\_

Administer remote web access to
your supercomputers to
transform the way users

~

/

Low barrier to entry

Empower users of all skill levels
by offering an alternative to
command-line interface.

Free and open source

Install Open OnDemand for free,
and gather knowledge from our large
open-source community.

G DOnDemand

Configurable and flexible

Create and deploy your own applications
to meet your users’
unique needs.

openondemand.org/install
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Deployed Worldwide

100+ Countries | 2,100+ Deployments

Deployments
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Commercial Cloud

X | s Azure CycleCl X | 6 lustreand HE X | 48 collect phs st X

udapp.azure.com/pun/sys/dashboard/

Azure HPC On-Demand Platform File

AAzureHPC OnDemand

OnDemand provides an integrated, single access point for all of your HPC resources.

openondemand.org/aws

openondemand.org/azure

Azure

Microsoft %g%

itd;:.

s oo $ 339
.

opooo 22

& Google Cloud ﬁ%ﬁ
sk

OnDemand version: v1.8.20

openondemand.org/gcp
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Fugaku Ondemand  Int

Welcome to the
supercomputer Fugaku

R om <,

avz=n  R-CCS Computational Science

OnDemand provides an integrated, single access point for all of your HPC resources.

Pinned Apps A featured subset of all available apps

Interactive Apps
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Jupyter
o
Remote Desktop Jupyter RStudio VSCode
Passenger Apps
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) + —
Home Directary Active Jobs Job Composer Shell
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OnDemand In The News

ACCESS Enhances Bioscience Exploration:
Introducing CryoSPARC on Anvil’'s HPC

Resources
October 9, 2023

Oct. 9, 2023 — In the last couple of years, you may have seen some
extremely detailed models of microscopically tiny things. Read more...

LUMI Supercomputer Sheds Light on Quantum
Mechanics, Solar Subsurface Physics, and

More
June 23, 2023

June 23, 2023 — The European scientific community has been able to
utilize LUMI, Europe’s fastest supercomputer, in full scale since
December last year. Read more...

Deploying Open OnDemand with AWS
ParallelCluster
February 21, 2023

Open OnDemand is an open-source High Performance Compute (HPC)
portal that provides an easy way for system administrators to provide
web-based access to HPC resources. Read more...

By Amazon Web Services

Accelerating Scientific Discovery at the

University of Melbourne
January 16, 2023
4,500 researchers with ~1,500 different projects leverage HPC at the

University of Melbourne, franslating discovery into meaningful, practical
impact to benefit all of us. Read more...

Sharing the wealth of HPC-driven apps with

flexible as-a-service models
October 4, 2021

Growing numbers of IT shops are delivering high performance
computing systems and the applications they support as on-
demand services accessed via cloud connections. Read more...

HPC Open Source Web Portals now Offered to

Enterprise by Nor-Tech
December 12, 2019

MINNEAPOLIS, Dec. 12, 2019 — Nor-Tech, experts on complete Open
Source HPC technology solutions, just announced the first two enterprise
deployments of Open OnDemand, which enables even those without
HPC expertise to take advantage of the significant cost-savings of open
source.

Read more...

338 HPCwire)

2024

READERS’ CHOICE
AWARDS

———

Top 5 New Products
or Technologies
to Watch

Open OnDemand

openondemand.org
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Impact at OSC

Mathematics General

Other
General
Physcial Sciences
|

Earth & Environmental

Sciences, 9%

Social

Sciences

Natural Engineering 28

Sciences, & Tech, )
45% 53% Fields

Represented

Materials
Engineering, 27%

Biological
Sciences, 11%

General, 10%

Chemical Sciences, 17%
Chemical Engineering, 10%

Electrical/Electronic Engineering Civil Engineering, 5%

2017

Econ & Business, 1%

Other Humanties, 1%
Other, 1% General, 1%
General, 1% Other, 1%
Envr Sci, 3% C'VlllENE, 1%
. ’ i Elec Eng, 1%
Phys Sci, 5% Med Eng, 1%

Other, 5%

Env
Eng,

Biological ‘
Sci,6%

45

Fields
Represented

6%
Med &
Sci, Health
2%  Sdi,

& Gen,
7%
3%
Natural
Sciences,
58% Mech
Eng, 8%

Biological
Sci, 19%

Materials

Eng, 8%

Chemical Sci, 23%

2023

openondemand.org/fields
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Any Challenge, Every Solution

openondemand.org/anychallenge
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Race Car Comfort

157F

openondemand.org/nascar
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Anthrax-Infected Zebras

openondemand.org/zebras
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Remote Science
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: Advanced
Edge Computing Networking
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erver erver
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) Cluster Coi
pute Performance
&) Direct Resource % i Storage FABRIC Cloudlet St

openondemand.org/ern
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Community Hub

G DOnDemand

nDemand

Community Hub

Affinity Groups

Leveraging community knowledge

Knowledge Base

People Events News

Join Us

We are an active community of developers, resource
providers, researchers, and vendors. We speed up
scientific progress and work more efficiently by
sharing tools, code, processes and best practices in
working with Open OnDemand across disciplines
and technologies.

Affinity Groups | Knowledge

Topical user groups across Base
disciplines and technologies.

to the community.

(>) Affinity Groups

(>) Knowledge Base

Find and share resources useful

o

\@)
BlO0)

People

Meet the community using
Open OnDemand.

(>) Member Directory

Upcoming Events

11/18/2025
SC25 - Forum for Open
OnDemand (FOOD)

11/19/2025
SC25 - Forum for Open
OnDemand (FOOD)

12/04/2025
Open OnDemand Tips and
Tricks Call

12/09/2025
Open OnDemand Office
Hours

ALL EVENTS

openondemand.org/hub




Affinity Groups

G DOnDemand
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st ‘\__l New to

Customizing the

Backend Genomics LLMs InDemand

o (2] o

-.j o Appverse

Project Design ) Azure
p 0 B3
- ) - b a
Security Best Multilingual Structural Web Apps
Practices Community Biology Apps & Absolute URLs

openondemand.org/hub
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Community Events

o

Tips and tricks calls Open office hours

Hosted by the larger Open OnDemand Hosted by our development team,
community, tips and tricks webinars Zoom open office hours are the perfect
share best practices for setting up and opportunity to ask questions or make a
using Open OnDemand. They take suggestion. They are held on the

place on the first Thursday of every second Tuesday of every month from
month at 1 p.m. ET in the US 11:15a.m. to 12:45 p.m. ET in the US

European and Asia Pacific-timed versions of tips and tricks also now happening!

openondemand.org/events
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Appverse is Comin

G DOnDemand
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) JupyterLab is the latest web-based interactive development environment for notebooks, code, and data. Its (
T flexible interface allows users to configure and arrange workflows in data science, scientific computing,
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" > ) Batch Connect Implementation by University of Utah
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= ) Implementation by Stanford N
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openondemand.org/appverse
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Annual Conference

GOOD

Global Open OnDemand Conference

THE UNIVERSITY OF UTAH | MARCH 9-12, 2026

Deadline to Submit Proposals: December 15, 2025

openondemand.org/good
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Other Ways to Get Involved

5
1 J

Write Documentation Write Code Fund the Project

Draft documentation for a Write code for a new app Provide monetary support
new app or feature, or help or feature, and share it to our development team

us revise existing docs. with our community. or one of our partners.

g g@

Spread the Word Engage With Us Make a Suggestion
Mention us on social media Collaborate with us to Pitch a new app or feature—or
@open_ondemand—or make your corporate or report a bug—to help make
simply tell your friends! higher ed project a reality Open OnDemand even better.

;;;; wz:{;.:;

0%‘
@-;5 openondemand.org/get-involved

003:%2 3



Free Support Program

Discuss on Discourse
The Get Help category features user and

admin questions and answers.
openondemand.org/discourse

Slack Workspace

Communicate and collaborate with the
project team and community members.
openondemand.org/slack

& OnDemand

=

GitHub Documentation

Outlines installation steps, app guidelines,
release notes, and more.
openondemand.org/docs

s

Constant Contact Newsletter

Subscribe to get notices about upcoming events,
new releases and user stories.
openondemand.org/newsletter

openondemand.org/support
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Paid Support Program

& OnDemand

Free Basic Pro Elite
BEST VALUE
All the benefits of Pro +

All Open OnDemand clients
have access to free support
services.

v Public office hours
« Public discussion boards

v Public GitHub
troubleshooting

v Public events

All the benefits of Free +
priority support channels
and early releases.

v Private Discourse &
GitHub access

v Early access to updates

All the benefits of Basic +
private support sessions
on a set calendar and event
exclusives.

v 3 private support
sessions per quarteron a
set calendar
(add-on sessions available;
see reverse)

v Recogpnition at public
events

v Special event invitations

v Exclusive brand items

scheduled private support
sessions when they work
for you and priority access
to Open OnDemand staff.

v 6 private “choose your
time” support sessions
per quarter
(add-on sessions available;
See reverse)

v Support via email

v Access to special
developer sessions at
major public events

Academic | Others
FREE

Academic Others
$3,000/ $5,000/
year year

Academic Others
$5,500/ $7,500/
year year

Academic Others
$13,000/ $15,000/
year year

openondemand.org/subscribe




Future Hardware Plans

Instruments

(e.g. CryoEM)

Computers

(e.g quantum)

| i
Interfaces

(e.g VR)




Future Software Plans

AL
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Integration

(e.g. Federation)

IS
» 4

Applications

(e.g LLMSs)

)r‘

QB

Discoverability

(e.g App Store)




What is a Supercomputer?

$20 Cost $200,000,000
8 KB Memory 4 KB
128 KB Storage 72 KB
50,000 KFLOPS Speed 80 KFLOPS
1970 Apollo
2020 Smartphone Lunar Module

Charger



Staying Up To Date

| OPEN
nDemand

openondemand.org

Connecting Computing Power With
Powerful Minds

Visit us at SC25

November 16-21, 2025 | St. Louis, Missouri
Booth 4214: Ohio Supercomputer Center & Open OnDemand

We are excited for another spectacular Supercomputing Conference and
eager to see lots of familiar faces and hopefully many new ones, too.

We will have a robust presence, including our Ohio Supercomputer Cen-
ter (OSC) and Open OnDemand exhibitor booth 4214, special events,
demos, giveaways and more.

The full Open OnDemand schedule is below, with even more at the OSC
and Open OnDemand SC hub at osc.edu/sc25.

G DOnDemand

openondemand.org/newsletter
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Alan Chalker
alanc@openondemand.org
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