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The 
manufacturing 
data flywheel

Engineering 

& Design

Smart 

Factory

Smart 

Product & 

Services

Product Performance and 

Usage Data Improves Product 

And Process Design

Efficient Product and Process 

Design Improves Factory 

Operations

Improved Factory Operations 

Improves the Product

Yield Quality

UptimeOEE

Lifecycle 

management
Improvements & 

updates

Loyalty

CAD/CAM/EDA NPI

Process 

optimization

Lower changeover 

time

LOWER COSTS

INCREASE REVENUES

IMPROVE SUSTAINABILITY

SUPPLY CHAIN

Customer 

satisfaction
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Product complexity

Development cost & risk
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$ Billions

Potential high risk 

Decades of dev and ops

$ Millions

Medium safety risk 

Years of dev and ops

$ Thousands

Nuisance/lost $ possible

Months of dev and ops
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Engineering modernization journey

Digital 

engineering 

journey

Cloud 

journey

Customer journey
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AWS Partner 

Network and tools

AWS Professional 

Services

Models occasionally 

used, ad-hoc, siloed

Models as official 

deliverables

Models Automated 

and  Connected  with 

Digital Threads

Model Based 

Enterprise / 

Engineering (MBE), 

complete product 

lifecycle

MBE

Journey



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Open Industrial Data Architecture

AWS Cloud

Applications

Application Application Application

Environment

Security
Infrastructure 

and network

Monitoring
Amazon CloudWatch

Pipelines
CI/CD

Governance
Best practices

Logging
AWS CloudTrail

Auth
Identity/Access

Ingress
Elastic Load 

Balancing (ELB)

Dashboards
Service management

Infrastructure

Compute
Amazon EC2, 

AWS Fargate 

Storage
Amazon RDS, 

file storage

Networking
Amazon VPC, 

subnets, CNI

Orchestration
Amazon EKS, 

Amazon ECS

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 October 18, 2022.
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Amazon EC2

Engineering and design

Sample AWS Partners (deploy) 

• Integrated Digital Engineering on AWS

• Scale-Out Computing on AWS

• EFS-to-EFS Backup

Amazon FSx

NICE DCV

Amazon 

AppStream

Amazon EFS

AWS 

ParallelCluster

AWS services (build) AWS solutions (build)

• Computer-aided 

engineering

• Engineering Datalake

• Engineering VDI

• Product digital twin

• Semiconductor EDA

Use cases

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 October 18, 2022.
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Commonwealth Fusion 
Systems (CFS)

Nate O’Farrell

Head of IT Infrastructure
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CFS is on a path to deliver commercial 
fusion energy

2018

Employees in a high-caliber, 

diverse team
>350

Founded by and 

spun out of MIT 

Raised from a diverse 
group of investors$2B+
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What and why?
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New clean energy source to combat climate change

The opportunity 
and the challenge

The Hill

Climate change is no longer a 

future problem

The Atlantic

California’s wildfires are 500 percent 

larger due to climate change

The Washington Post

After a blistering heat wave boosted 

by climate change, Europe just 

notched its hottest June on record

MIT Technology Review

Welcome to climate change
Cover for The Climate Issue
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What is fusion?

Fusion

Helium

Neutron

Energy

Hydrogen 

Hydrogen
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Fusion benefits

Limitless, clean, fusion energy

Inherently 

safe
Huge amount of 
energy potential

Zero carbon Economically 
competitive 
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Completed:

Alcator C-Mod

Record-setting 

tokamak

Completed:

Demonstrate groundbreaking 

HTS magnets  

Construction underway for 

2025 launch:

SPARC 

Achieve net fusion energy

Early 2030s:

ARC deployed

>200 MW

Commercially-relevant net 

fusion energy for the first time
Carbon-free commercial 

power on the grid

CFS timelines
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Construction of commercial fusion campus in 
Devens, MA
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Technical challenges

Large-scale simulations need to be completed to 

inform decision-making for manufacturing

End-user workstations are not powerful enough or 

fast enough to complete medium-scale simulations 

Dynamic and frequent changes in requirements, 

scope, and priority require highly flexible 

advanced solutions

Further impacted by hybrid employees with 

residential networks
C

1

2

3

C4
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Before AWS

Not fast, not flexible

Shared 

on-premises 

compute

Individual 
high-power 

workstations

Testing 
third-party 
SaaS HPC 
providers

Data storage 
limits
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Building usable, scalable compute

• AWS GovCloud (US)

• 150–200K cores/month 
consumption – over 1M total

• Average 2,500 cores/job

• Some jobs – 50K+ cores

• High performance Windows and 
Linux VDI nodes using SOCA/IDEA 

▪ Hpc6a.48xlarge 

▪ G4dn

• Non-ephemeral storage using 
Amazon FSx for NetApp ONTAP

User experience is intrinsic to success

Distributed Linux compute eVDI
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Results: Distributed computing

Neutronics server

160 nodes MCNP/17 nodes 

FISPACT, 15,360 cores

OpenMP and MPI for MCNP

Estimated computation 20-deg 

SDDR:  ~3 days (including manual 

file setups)

32 CPU

OpenMP (32 tasks)

Estimated computation 20-deg 

SDDR:  ~56 days (including 

manual file setups)

Amazon Web Services
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Distributed computing with MPI
15,360-core single job on 160 hpc6a.48xlarge
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Accelerated particle tracing calculations: 
32 days > 32 hours

HEAT gyro-orbit algorithm

Looby et al., “3D ion gyro-orbit heat load 

predictions,” https://doi.org/10.1088

/1741-4326/ac8a05

Example helical ion 

trajectory

Toroidally running gap

Multiple leading 

edges

Shadow smearing

θ

flux, B

Helical ion trajectory

Shadow smearing

Tile Region 4 (T4)

Φ

θ

https://doi.org/10.1088/1741-4326/ac8a05
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eVDI



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

eVDI
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eVDI
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What’s next

Build     Test     Learn

Bring limitless, green, fusion power to the grid
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Using HPC to run incredibly complex 
simulations and to streamline our 
engineering and design processes has 
been imperative to achieving our 
goals and timelines for SPARC.

Bob Mumgaard

CEO, Commonwealth Fusion Systems
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Toyota Motor North America

Phil Reuter

Senior Director, Engineering Transformation
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Development

Production

Logistics

Sales and marketing

Quality
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Building a better vehicle design

Business need

Engineering can 
work together 
seamlessly 
regardless of 
their location
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Business challenges

• Resistant to new ways of working 

because what we have been doing 

works fine

• Changing the fundamental ways of 

working for over 20 years

IT challenges

• New ways of working within IT with 

an extension of the data center 

• Paradigm shift with security 

mental model

Challenges 
moving to 
the cloud
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Why change?

Enhance employee 
satisfaction

Drive continuous 
improvement

Improve productivity & 
operational efficiency

Increase development 
velocity

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Time to open files

Benchmarking 

engineering performance

User experience

Remote work capability

Explored Amazon WorkSpaces and 

Amazon AppStream

Ran a multi-month PoC to mimic production 

to test AWS technology

Used Integrated Digital Engineering 

on AWS solution to orchestrate NICE 

DCV

Solution
P A T H  T O  F I N D I N G  A N  A W S  S O L U T I O N

KPIs
H O W  W E  M E A S U R E  S U C C E S S
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Proven results 

5 min. – near data 

on premises

35–55 min. – remote 

to data on premises 

3 min. – AWS Cloud

Time to 

open files

~150 hours of productivity 

gained per engineer with 

AWS solution

Improved employee 

satisfaction anticipated 

based on feedback

User 

experience

On-premises 

benchmarking – 10.5 min.

AWS Cloud – 10 min.

Engineering 

performance

Remote work 

capability

Users tested in the 

office and at home

Observed results were 

better than current 

remote access options 

to physical workstations
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Solutions 
for your 
engineering 
journey

Modernize your product 

and production design 

efforts using innovative 

cloud solutions

Quick start remote desktops

Centralized experience for digital engineering

Innovate with AWS

Using on-demand temporary or permanent 

engineering desktops NICE DCV, Amazon 

Appstream 2.0, Amazon Workspaces

Artifact store – smooth transition from document-

to model-based approach

Serverless workflow automation – Automate 

human machine (hybrid) workflows

Include digital twins – AWS IoT TwinMaker

Utilize engineering collaboration with IDEs for your 

engineering tools; e.g., AWS open-source reference 

Integrated Digital Engineering on AWS
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For more information:

https://aws.amazon.com/industrial/engineering-design/

https://aws.amazon.com/industrial/engineering-design/
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Thank you!

Please complete the session 
survey in the mobile app

Nate O’Farrell

nofarrell@cfs.energy

Phil Reuter

phil.reuter@toyota.com

Walker Stemple

wsstempl@amazon.com

@CFS_Energy

@cfs.energy

https://cfs.energy


