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What is HPC OnDemand?

* Web interface to NIH HPC Resources
* Open OnDemand deployment

* Access to:
* Terminal emulator
 XFCE Desktop
* Rstudio, Jupyter, VS Code, Matlab
* Other web-based scientific
applications

* Secure by design, no setup required, no
software installation

Interactive Apps

Desktops
[ Graphical Session
GUIs

i 1GV

4 MATLAB

GFA Server
= Jupyter
-+ OmicCircosShiny
@ RStudio Server
»J VS Code

@ iDEP

Shell

Y>_sinteractive




NOMaChlne Graphical Session
Re p la Ce m e nt This app will launch an interactive desktop on a compute

node. The session will have access to 4 CPUs (shared) and

8GB of memory and may last up to seven days.

* Dedicated resources for This job is suitable for both data transfer/management and
graphical applications running heavy compute tasks within the limit of the 4C/8GB

e Does not use shared interactive resources. You may submit additional interactive or batch
limits jobs from within this session.

* Can be used for compute- UJ 1 would like to receive an email when the session starts
intensive applications

. Launch

+ Canbe used to submit other e

interactive jObS * The Graphical Session session data for this session can be

 Seven day time limit (for now) accessed under the data root directory.



Comparison with NCI Posit Workbench

* Similar goals —web interface to interactive applications
* Posit Workbench:
* Licensed, NCI-only, contact George Zaki for information
e RStudio Pro, Jupyter, VS Code only
* More RStudio features, includes Pro features
* Open OnDemand
* Accessible to all NIH researchers

* Enables access to arbitrary graphical applications
* More applications

* More flexible job submission



Accessing HPC
OnDemand o

Smart Card Login ‘
Insert your PIV card into your smart card reader or

sign in using your mobile PIV-D credentials. Need ‘
help?

s

Authenticator App

h p CO n d e m a n d . n i h . gov l [9) Use your account credentials and check your phone for a one-time code or push notification

Need help?

Username Password Forgot Password?

B NiH staff
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HIGH PERFORMANCE COMPUTING AT THE NIH ‘: 7
D a S I l b O a rd HPC OnDemand Interactive Apps ¥ @ —ErE e e (e O

— Welcome! We currently recommend against using Safari to access HPC OnDemand. If you experience issues, please try a

different browser, we suggest Google Chrome at the moment for maximum compatibility.
* Landing page

« Top Menu B
op HenuBar nDemand

L ACCGSS to most pOpUlar HPC OnDemand provides convenient web interfaces to your interactive Biowulf applications.
appllcatlons Pinned Apps A featured subset of all available apps
) i r N\ N\ N\ \
* Runsinyour own private o
upyter
web server b
io)
Graphical Session Jupyter RStudio Server VS Code
System Installed App System Installed App System Installed App System Installed App
\, 4\ 4\ 4\ y
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HIGH PERFORMANCE COMPUTING AT THE NIH

O O D NIH HPC OnDemand  Files ¥ Interactive Apps ¥ @ Y HPC Dashboard <[>~ @ ~

OnDemand
a S O a r HPC OnDemand provides convenient web interfaces to your interactive Biowulf applications.

Active interactive sessions view all (1)

— VS Code (51593814) | | Running
. .
Landlng page Host: cn0041
* To p Menu Bar Created at: 2025-03-24 08:19:20 EDT
Time Remaining: 1 hour and 59 minutes
¢ Acce SS to mo St po p u la r Session ID: f404814c-b4e0-488d-a820-6d456510540e
a p plicati 0 n S Problems with this session? Submit support ticket
e Runsin your own private _
€8 Connect to VS Code
web server
. ™ Pinned Apps A featured subset of all available apps
* Changes Coming Soon PP PP
4 N [ N N [ N
-_
Jupyter
.\/
Graphical Session Jupyter RStudio Server VS Code
System Installed App System Installed App System Installed App System Installed App
\, £\, £\ £\ o




HPC OnDemand and Biowulf

* Open OnDemand manages Slurm jobs on the Biowulf cluster
* Mostly utilizes “interactive” job slots

* Apps inherit normal Biowulf resource limitations and behavior

* Two simultaneous interactive jobs —includes both
sinteractive and OOD applications

* Does not include “Graphical Session” —this one is free
* Jobs do not end during monthly reboots
* Form-based job submission using templates to launch apps



RStudio Server

This app will launch an Rstudio server on the Biowulf cluster.

Open OnDemand

8

Forms

2

Number of CPUs on node type.

Allocated Memory (GB)

* Job forms collect required or 2
(0] ption al pa ra mete rs Total amount of memory to allocate on node.
. o llocated Local Scratch
« Some validation performed Hlorsied o &9
10
¢ Used fOI’ SCI’ipt template tO SU bmit a Total amount of local scratch to allocate on node
job under your Biowulf account R Version
* Resource limits generally in line with e Y
interactive partition (Sinter‘act ive) Starting working directory of the R session
/data/$USER

O | would like to receive an email when the session starts

* The RStudio Server session data for this session can be accessed under the data

root directory.



Interactive
Sessions page
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HPC OnDemand

Interactive Apps ¥ @ Y HPC Dashboard <>~ @ ~

Home / My Interactive Sessions

Interactive Apps

Desktops
D Graphical Session
GUIs

@ GV

4 MATLAB
Servers

GFA Server
= Jupyter
OmicCircosShiny
© RStudio Server
»J VS Code

® iDEP
Shell

>_sinteractive

RStudio Server (51593923)

| | Running

Host: cn0029

Created at: 2025-03-24 08:27:37 EDT
Time Remaining: 7 hours and 59 minutes
Session ID: 61a7ed23-4503-4dc9-869b-31ea122cala8

Starting working directory of the R session: /data/USERNAME

VS Code (51023227) Completed | (]

Created at: 2025-03-18 12:40:56 EDT © Delete

Session ID: Obfd7171-7ea8-4d60-a2e5-7d3e7b9be889

For debugging purposes, this card will be retained for 6 more days
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4 MATLAB
Servers

GFA Server
= Jupyter
OmicCircosShiny
© RStudio Server
»J VS Code

@ iDEP
Shell

>_sinteractive

RStudio Server (51593923)

[\ node ] | Running

Host: cn0029

Created at: 2025-03-24 08:27:37 EDT
Time Remaining: 7 hours and 59 minutes
Session ID: 61a7ed23-4503-4dc9-869b-31ea122cala8

Starting working directory of the R session: /data/USERNAME

® Connect to RStudio Server

VS Code (51023227) Completed | (]

Created at: 2025-03-18 12:40:56 EDT © Delete

Session ID: Obfd7171-7ea8-4d60-a2e5-7d3e7b9be889

For debugging purposes, this card will be retained for 6 more days
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® Connect to RStudio Server
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D Graphical Session
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4 MATLAB
Servers

GFA Server
= Jupyter
OmicCircosShiny
© RStudio Server
»J VS Code

@ iDEP
Shell

>_sinteractive

RStudio Server (51593923)

Host: cn0029

Created at: 2025-03-24 08:27:37 EDT

Time Remaining: 7 hours and 59 minutes

Session ID: 61a7ed23-4503-4dc9-869b-31eal22cala8

Starting working directory of the R session: /data/USERNAME

® Connect to RStudio Server

VS Code (51023227)

Created at: 2025-03-18 12:40:56 EDT

Session ID: Obfd7171-7ea8-4d60-a2e5-7d3e7b9be889

For debugging purposes, this card will be retained for 6 more days

e -

[\ node ] | Running

Completed | (]



Failed to submit session with the following error: X

sbatch: error: QOSMaxSubmitJobPerUserLimit
sbatch: error: Batch job submission failed: Job violates accounting/Q0S policy (job submit limit, user's si

4

>

e If this job failed to submit because of an invalid job name please ask your administrator to configure OnDemand
to set the environment variable OOD_JOB_NAME_ILLEGAL_CHARS.
e The Graphical Session session data for this session can be accessed under the staged root directory.

* You will see this if you attempt to
submit another job with two existing \

Troubleshooting  Interactive jobs

* You will need to cancel one to submit ,

more
P 4



503 Service Unavailable

No server 1s available to handle this request.

* Known issue with our deployment — unknown cause

* We have active monitoring for this situation and it

Trou bleShOOtl ng should go away in under 5 minutes

* My goalis to make this issue go away soon



noVNC encountered an error:

Uncaught Error: Incomplete zlib block
https://hpcondemand. nih.gov/pun/sys/dashboard/noVNC-1.3.0/core/inflator.js:57:13

Error: Incomplete zlib block
at Inflate.inflate (https://hpcondemand.nih.gov/pun/sys/dashboard/noVNC-1.3.0/core/inflator.js:57:19)
at RFB._handleServerCutText (https://hpcondemand.nih.gov/pun/sys/dashboard/noVNC-1.3.0/core/rfb.js:1984:52)
at RFB._normalMsg (https://hpcondemand.nih.gov/pun/sys/dashboard/noVNC-1.3.0/core/rfb.js:2112:29)
at RFB._handleMessage (https://hpcondemand.nih.gov/pun/sys/dashboard/noVNC-1.3.0/core/rfb.js:867:31)
at Websock._recvMessage (https://hpcondemand.nih.gov/pun/sys/dashboard/noVNC-1.3.0/core/websock.js:342:33)

* Known issue with software versions in
our current operating system

Troubleshooting - workaround: Reconnect to the session
with compression setto 9

* Should be default after 4.0 update



Troubleshooting - Disconnections

* Different applications support sessions in different ways

* Network interruptions happen
* Some applications reconnect seamlessly
* Some applications require reconnection

» Sessions are persistent by default — don’t end until wall time limit
or explicitly cancelled (or if the application crashes)

* If in doubt —return to Interactive Sessions page and click the
“Connect To --” button again



/ home / USERNAME / .ondemand / production / data/ sys/ batch_connect / sys / bc_nih_rstudio /

[ ]
Tro u b le S h 0 Otl ng output / 61a7ed23-4503-4dc9-869b-31ea122ca1a8 / [ @ Change directory

[ Show Owner/Mode  (J Show Dotfiles  Filter:

Showing 8 rows - 0 rows selected

O  Type A Name Size Modified at

@) after.sh E] 1.00 B 3/24/2025 8:27:37 AM
O before.sh E] 3.40 kB 3/24/2025 8:27:37 AM
O B 88.00 B 3/24/2025 8:27:54 AM
O IEI 4.95 kB 3/24/2025 8:27:37 AM
O E] 541.00 B 3/24/2025 8:27:37 AM
@) output.log E] 70.17 kB 3/24/2025 8:41:33 AM
] script.sh E] 891.00 B 3/24/2025 8:27:37 AM
O user_defined_context.json EI 223.00B 3/24/2025 8:27:37 AM



/ home / USERNAME / .ondemand / production / data / sys / batch_connect/ sys / bc_nih_rstudio /

[ ]
Tro u b le S h 0 Otl ng output / 61a7ed23-4503-4dc9-869b-31ea122ca1a8 / [ @ Change directory

[J Show Owner/Mode  (J Show Dotfiles Filter:

Showing 8 rows - 0 rows selected

O  Type A Name Size Modified at

1.00 B 3/24/2025 8:27:37 AM
3.40 kB 3/24/2025 8:27:37 AM
88.00 B 3/24/2025 8:27:54 AM
4.95 kB 3/24/2025 8:27:37 AM

541.00 B 3/24/2025 8:27:37 AM

70.17 kB 3/24/2025 8:41:33 AM

O output.log

I B

891.00 B 3/24/2025 8:27:37 AM

O user_defined_context.json 223.00 B 3/24/2025 8:27:37 AM

[ EEEEEEE



/ home / USERNAME / .ondemand / production / data/ sys/ batch_connect/ sys/ bc_nih_rstudio /

[ ]
Tro u b le S h 0 Otl ng output / 61a7ed23-4503-4dc9-869b-31ea122ca1a8 / [ @ Change directory

[J Show Owner/Mode ([J Show Dotfiles Filter:

Showing 8 rows - 0 rows selected

O  Type A Name Size Modified at

O 1.00 B 3/24/2025 8:27:37 AM
@) 3.40 kB 3/24/2025 8:27:37 AM
88.00 B 3/24/2025 8:27:54 AM
4.95 kB 3/24/2025 8:27:37 AM

541.00 B 3/24/2025 8:27:37 AM

O output.log 70.17 kB 3/24/2025 8:41:33 AM
891.00 B 3/24/2025 8:27:37 AM

223.00 B 3/24/2025 8:27:37 AM

O

[ EEEEEEE



/ home / USERNAME / .ondemand / production / data/ sys / batch_connect/ sys/ bc_nih_rstudio /

[ ]
Tro u b le S h 0 Otl ng output / 61a7ed23-4503-4dc9-869b-31ea122cata8/ [ @ Change directory

[J Show Owner/Mode  J Show Dotfiles  Filter:

Showing 8 rows - 0 rows selected

O  Type A Name Size Modified at

O 1.00 B 3/24/2025 8:27:37 AM

O 3.40 kB 3/24/2025 8:27:37 AM
88.00 B 3/24/2025 8:27:54 AM
4.95 kB 3/24/2025 8:27:37 AM

541.00 B 3/24/2025 8:27:37 AM

70.17 kB 3/24/2025 8:41:33 AM

891.00 B 3/24/2025 8:27:37 AM

223.00 B 3/24/2025 8:27:37 AM

O O a

[ EEEEEEE




Troubleshooting

e Contact staff@hpc.nih.gov

* Mention Open OnDemand

* |If your problem concerns a specific job, include that long
“Session ID” for faster service




Demo Time




Application Quirks

* VS Code

* Each compute node is a different “host” as far as VS Code is concerned.
* Host-specific settings don’t apply to other hosts.

* Extensions and some settings are shared.

* This is actual Microsoft VS Code, not a fork like code-server or Codium.

e RStudio Server

* We do some unusual things to make RStudio Server OSS work with our R
modules — may be remaining quirks

* Some directories are on lscratch and not persistent
* Automatic session resume not currently functional — | think



Application Quirks

* Jupyter
* Jupyter Lab plugin installation is broken — not OOD specific
* Same Jupyter module as with SSH tunneling
* Custom kernels supported, see our Jupyter documentation

* Graphical Session

* Desktop directly on compute node, not Biowulf/Helix
* Internet access only through HTTP proxy

e Matlab and IGV

* VNC-based applications, may not be as responsive as web-based apps



User
HPC OnDemand By arowser

Architecture —

»
3

i3 HAPROXY <«

&8 reds —— @ stunnel
P

* Foorthose curious, we run a modified
Open OnDemand

* Required security-related development
to meet federal requirements

* Upcoming 4.0 release will coincide
with high-availability replica

deployment for improved uptime LB App / TLS ghosﬁunnel ghosﬁunnel
(and an official announcement) Atp Abp

Compute Node  Compute Node = Compute Node

—TLS - mTLS — local traffic (http or sockets)

I _ PUN = Per-user NGINX I



