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Physics Simulation Using Graph 
Neural Network (GNN)



Graph Neural Network



Legacy Code Ported to A100



Energy Efficiency



What problems have you encountered?

• The Legacy code is written in TensorFlow 1
• TensorFlow 1.15 is supported up to CUDA 10
• However, modern GPUs (Ampere, Hopper, and 

later) Requires CUDA 11.
• Porting legacy code and dependencies to 

unsupported hardware was the most challenging 
part. 

•  Run the code on Multiple GPUs



Wishlist

• Simulation is computation hungry and Full 
training is impossible.

• We estimate that, at least 20 million epochs 
are required, which would take 333.33 hours 
on a V100.

• We were busy porting the code to A100 and 
did not have the time to do the distributed 
training. 



Was it worth it?
• Well, we made a cool animation from our 

work
• This 3-second prediction required half a 

million epochs worth of training 
• Took about eight hours on an A100
• Video file:

Team Explorer-Graph Neural Network-Physics Simulation.mp4

 



GNN-Water motion simulation



3 GPU Utilization



3 GPU simulation (Work in progress)



3 GPU simulation (Work in progress)



Questions? 



Application Background
• High-level description of application and 

uses
• Light on domain-specific jargon; should be 

appropriate for general technical audience
• Computational motifs targeted at hackathon
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Hackathon Objectives and 
Approach
• Programming models
• Profiling / hot spots
• Refactorings
• Libraries
• Performance tuning
• Other

Technical Accomplishments and 
Impact
• What were you able to achieve 

at the hackathon?
• How did you achieve it?
• Speedup
• Why does it matter / what does 

it enable?

red



Please use 100 words to summarize your 
team’s achievements during this Hackathon



PROMOTING YOUR WORK: AVAILABLE 
OPPORTUNITIES

● Papers and Talks: Please acknowledge the Open Hackathons program and 
OpenACC Organization in any planned or upcoming papers, presentations, or 
talks.

“This work was completed in part at the NCI Open Hackathon, part of the 
Open Hackathons program. The authors would like to acknowledge 
OpenACC-Standard.org for their support.”

● Social Media Support: Please feel free to promote your participation across 
your social media channels. Tag @OpenACCorg and #OpenHackathons and we 
are happy to amplify.

● Blogs and Technical Write-ups: Create a blog post or technical article that 
highlights the work being done and results achieved.

● Quotes and Testimonials: Highlight your quote or feedback on our channels 
(i.e. social, website, etc.).

***Please reach out to Izumi Barker (ibarker@nvidia.com) to discuss 
marketing options and opportunities.

mailto:ibarker@nvidia.com

