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HPC impacts your life every day

Your morning 
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The car

you drive
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you use
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Mapping HPC
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HPC workloads Cloud

technologies and services

HPC/cloud
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Acceleration through parallelism

The convergence of cloud, HPC, and ML
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Acceleration through experience
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Acceleration through scale
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Evolution of HPC at AWS

Run and Scale all core-HPC 

workloads

Extend capabilities through 

ML and acceleration
• Quantum computing

• Digital twin

• Autonomous systems

• Reinforced learning

Combination of SPDs and core 

technologies to scale inference 

and training workloads

2015–2017 2018 2019 20212020 2022 and 

beyond

AWS Graviton2

Inferentia

P4d/UltraCluster

AWS Batch

AWS acquires  

Annapurna Labs

NICE DCV

Elastic Fabric Adapter (EFA)

AWS ParallelCluster

FSx for Lustre

Spot

EFA-enabled Instances 

(e.g., C5n, P3dn)

AWS Graviton1

Amazon Braket

Trainium

DL1 (Habana)

Hpc6a

2nd Gen EFA

AWS Batch on 

Amazon EKS

FSxL File Cache

P4de/Hpc6id/hpc7g
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AWS takes a system view of workload and technology

Key services that enable HPC+ on AWS

Amazon EC2 Elastic Fabric Adapter 

(EFA)

Up to 400 Gbps 

networking

Amazon FSx 

for Lustre

Amazon FSx 

for NetApp ONTAP

Amazon FSx 

for OpenZFS

AWS Batch

AWS ParallelCluster

NICE EnginFrame

NICE DCV

Hpc6a Hpc6id Hpc7g
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Putting HPC+ to work
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AWS HPC+ for engineering simulation

Crash
1

Aerodynamics
2

Thermal/cooling
2

Engine
4

Images from AWS Partners:

www.altair.com; www.plm.automation.siemens.com; www.ansys.com; www.convergecfd.com

Battery
2

Electric motor
3

Sensors & electronics
3

Body & chassis
3

http://www.altair.com/
http://www.plm.automation.siemens.com/
http://www.ansys.com/
http://www.convergecfd.com/
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AWS HPC+ enables science and engineering

CFS is leveraging decades of fusion 
research combined with the innovation 
and speed of the private sector

• Particle transport (LANL MCNP)

• Multi-physics sim. (FISPACT-II)

Boom Supersonic leveraged AWS 
to accelerate the design and 
construction of its supersonic aircraft

• Aerospace engineering

• Computational fluid dynamics (CFD)

“AWS, the world’s leading cloud provider, 

will help us continuously refine our designs.” 

Blake Scholl, Founder and CEO, Boom Supersonic

“As CFS works to bring clean, limitless 

commercial fusion energy to the grid, we’re 

excited to work with AWS and their HPC team.” 

Nate O'Farrell, Head of IT Infrastructure, CFS

Moderna uses AWS services to 
reduce the time and cost of bringing 
new life-saving therapies to market

• Drug discovery

• AI/ML

“The science behind mRNA medicines is 

advancing at a rapid pace, and building 

Moderna’s technology platform on AWS gives 

our scientists the insights, agility, and security 

they need to continue to lead in the industry.” 

Stéphane Bancel, CEO, Moderna
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From HPC simulations to predictive modeling
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Accelerate CFD with AI/ML
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Physics-informed neural networks (PINNs) 101

Numerical methods used to solve 
partial differential equations (PDEs)

• Finite element modeling

• Computational fluid dynamics

Physics-informed neural networks
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State of the art

How about software?
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Academic and industry-grade software

Non-comprehensive list of libraries/packages

Package Language Link

SciANN Python https://www.sciann.com

Modulus Python https://developer.nvidia.com/modulus

DeepXDE Python https://deepxde.readthedocs.io

PyDEns Python https://github.com/analysiscenter/pydens

NeuroDiffEq Python https://neurodiffeq.readthedocs.io/

NeuralPDE Julia https://github.com/SciML/NeuralPDE.jl

ADCME Julia https://github.com/kailaix/ADCME.jl

https://www.sciann.com/
https://developer.nvidia.com/modulus
https://deepxde.readthedocs.io/
https://github.com/analysiscenter/pydens
https://neurodiffeq.readthedocs.io/
https://github.com/SciML/NeuralPDE.jl
https://github.com/kailaix/ADCME.jl
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Neural network

experimental data
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Physics Informed Neural Network (PINN)
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Mapping trajectories to design solutions

Objective 1 Objective 2
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Safe, Everyday 
Flight for Everyone
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Previous Environment 
& Challenges

23

• Wisk had an aging, complex, and fixed 
CFD infrastructure capacity 

• Limited power and cooling availability 
in our co-location facility

• Original skill set no longer at 
the company

• Diverse technology components 
driving operational complexity and risk

|  Copyright 2022 Wisk Aero LLC.
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Goals

• Ability to accommodate the legal constraints of export-controlled 
software provided by NASA

• Quickly scale to support Gen 6 aircraft development

• Fault-tolerant and redundant system

• Supportable by common skill sets and well documented

• Minimize cash outlay

|  Copyright 2022 Wisk Aero LLC.



Solution

• Partnered with Converge to POC and Validate Parallel Cluster on 
AWS GovCloud (US)

• Solved for low latency and high IO requirements with Amazon FSx 
for Lustre and Hpc6a (EFA)

• Addressed custom CFD software requirement by recompiling 
Fun3D and overflow for AWS support on the AMD (EPYC 7003)

• Validated pre- and post-processing data uploads through FSx for 
Lustre and Amazon S3 integration 

• Tested post-processing artifact validation with the Nice DCV GPU 
enabled solution all within the AWS ecosystem

25 |  Copyright 2022 Wisk Aero LLC.



Data Center On Premise AWS Cloud Native

Elasticity

Export Control

Capex
Optimization

End to End 
Solution

26 |  Copyright 2022 Wisk Aero LLC.
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CFD Simulation Artifacts 

● Vorticity magnitude simulation

● Restrained ground testing 

● High speed descent 

|  Copyright 2022 Wisk Aero LLC.

Images by Wisk Aero LLC generated via NASA Overflow software
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Key Results
• Scalability

▪ September peak/October lull – pay for what you need

• Performance
▪ ~30+% runtime improvement, ~50%+ job turnaround time improvement

• Supportability
▪ Supported by our partner Converge 
▪ Built knowledge within with current IT team
▪ Enterprise support with AWS and Converge

• Secure
▪ Set up in AWS GovCloud (US)
▪ Integrated with Okta with MFA
▪ Defined roles and and ownership

• Visibility
▪ Cost and dashboard metrics available in real time

|  Copyright 2022 Wisk Aero LLC.
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Future Outlook

CFD was a starting point for Wisk for AWS to validate a solution 

Some of the possible areas of expanding our AWS partnership are

• Expand AWS for areas in flight automation, flight autonomy and simulation, 
and business support systems 

• Exploring data storage and management solutions

• Standup dev environments on demand for our software development

• Support external collaboration opportunities for our partners

|  Copyright 2022 Wisk Aero LLC.
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Thank you!

30 | Copyright 2022 Wisk Aero LLC.
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HPC+ through partners 
and collaborators
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AWS Partner 
solutions to 
accelerate 
time to value

aws.amazon.com/marketplace partners.amazonaws.com. . . and several more

This is not a complete list. To view all AWS Partners for this category, visit AWS Partner Solutions Finder. 

This list of partners is current as of November, 17, 2022.

http://aws.amazon.com/marketplace
http://partners.amazonaws.com/
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Transforming 
design and 
engineering 
with a cloud-
first approach

Companies partner to 

simplify product and 

production complexity 

through technology 

collaborations and 

new offerings 
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Thank you!

Please complete the session 
survey in the mobile app


