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It’s (almost) that time of year…



Who am I

• Researcher

• Collaborator

• Educator

• Nvidia DLI Ambassador (CUDA, CV)

• Chemist (PhD, University of Virginia)

• Statistician (MS, Virginia Tech)

• Computational Scientist

• UVA fan



We are Virginia Tech

The only school to:
ü Sequence and assemble the 

genome/transcriptome of our 
mascot

ü Serve our mascot on Saturdays

ü And save said mascot in 
November

And well fed



Agenda

• VT Advanced Research Computing
• The User Spectrum
• Enabling Users with Open OnDemand
• Extending OnDemand to Power
• Providing Feedback on Performance to Improve Resource Utilization 

(WIP)



VT-Advanced Research Computing (ARC)
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• Unit within the Office of the Vice 

President of Information Technology

• Provide centralized resources for:

• Research computing

• Visualization

• Staff to assist users

• Website: http://www.arc.vt.edu

http://www.arc.vt.edu/


ARC – what we do

• Advance the use of computing and visualization in VT research

• Centralize resource acquisition, maintenance, and support for research community

• Provide support to facilitate usage of resources and minimize barriers to entry

• Enable and participate in research collaborations between departments

• Provide resources for instruction



Student = user (research powerhouse)

• Odd form of life that tries random stuff to meet random goals 
while accidently learning



User spectrum

Intermediate Power

Monitoring

CuriosityDeadline

Need

Training

Access

Pipelines/

automation/
alerting

Beginner

Bork

rm -rf
L

J



GOAL: Facilitate and speed the progression
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Getting started on ARC

What do you need?
• An account

• An allocation

ARC.vt.edu
• Requests 

• account request

Coldfront.arc.vt.edu
1. Create a project

2. Create an allocation



Enabling Users with Open OnDemand

• Browser based HPC access
• Zero user install
• Site customizable
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Open OnDemand: file management

• up/download
• Move/copy/delete
• Edit
• Soon Globus integration



Open OnDemand: SSH access

• OOD knows who you are
• Authentication is done via

Browser
• SSH window doesn’t re-2FA



Open OnDemand: interactive apps

• System wide apps
• User developed apps



Open OnDemand: interactive apps

• Reverse proxy setup automated
• NoVNC

• Image/connection settings
• Direct SSH to node
• View only sharable link



Open OnDemand: form based jobs

• Same mechanism for GUI app launch can drive scriptable jobs
• Further simplify standard workflows

• parameter sweeps 
• Production codes
• Monitoring workflows



Open OnDemand: job composer

Support transition from GUI prototyping to scripting
(and back for result exploration)
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• Job composer brings familiar tools to scripting
• Web based interaction with schedulers
• Web based script editing
• Scripts from templates
• Web based job monitoring



Open OnDemand - XDMoD integration

XDMoD provide job level performance data analytics
• Power users search for available hardware features
• Power users are cognizant of hardware capabilities
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• mobile device friendly



OnDemand - XDMoD job stats



Open OnDemand + Power AI

• Huckleberry
• 14 node Power 8 cluster

• ECE recruitment tool
• Teaching tool
• AI workhorse
• DeepLearning Hackathons



Huckleberry Power8 AI 

Power is just another choice in OnDemand.

To further enable, we have surfaced the IBM 
Power AI stack through Anaconda.  To facilitate 
use, allow loading of the environment via Open 
OnDemand.

Note: traditional ssh; module load; conda activate works!



AI/ML/DL benefit from Tensorboards

• Monitor training/learning progress
• Troubleshoot network design



Hackathons, education, new users

• Power + Open OnDemand!!

• Hackathons are short duration learning challenges.  
• Move the focus from platform access to the hackathon topic – immediately!!

• Education
• Don’t create the day 1 bottleneck of “how do I ssh to …”

• New users
• Gentle introductions, all traditional modes of access are maintained



What types of AI projects are running at VT

• Multi-robot coordination and navigation
• Smart city communications and security
• Crop identification and management
• Physics informed predictive turbulence 
• Auto-turning of CFD algorithms
• Prosthetic tuning for walking
• Improvements in communications systems
• Autonomous vehicles
• Search and rescue via drone swarms
• …



Power group: Jian-Bin Huang, ECE@VT



Open OnDemand: 
Adoption is growing

• Install base is growing

• Industry and academia

• ~140 unique US locations

• ~70 unique international locations

• Features:

ü Plugin-free web experience

ü Easy file management

ü Command-line shell access

ü Job management and 
monitoring

ü Graphical desktop environments

ü GUIs
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