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CREATE Mission

ñI did not take this job to reach parity with adversaries, I want 

to make them worry about catching up with us again. Any 

American, any ally or partner that we have who doesnôt see 

it that way, I donôt have time for you. ò

ï Dr. Michael Griffin

new Under Secretary of Defense for Research and Engineering

·We are in this to change a paradigm.
Paradigm used by the Department of Defense for acquisition, deployment, 

and maintenance of weapon systems.

·We are in this to provide and maintain a significant strategic 

advantage for the United States over all present and future 

adversaries.
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From

Reliance on physical test as the driver for design iteration and primary 

source for ñactionable engineering dataò, e.g. support warrant holder 

requirements, system certifications, etc.

To

Use physics-informed analysis and virtual test to drive design 

iterations, and as a source of actionable engineering data.

The Paradigm to Change

Use virtual test to 

drive design 

iterations.

Use physical test to validate the design.
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Use virtual test to 

drive design 

iterations.

Use physical test to validate the design.

From

Reliance on physical test as the driver for design iteration and primary 

source for ñactionable engineering dataò, e.g. support warrant holder 

requirements, system certifications, etc.

To

Use physics-based virtual test to drive design iterations and as a source 

of actionable engineering data.

The Paradigm to Change

Mother Nature always gets the deciding vote.  When we are 

surprised by how she votes, the consequences are usually 

very expensive ïschedule, money, sub-optimal systems.

It is crucial to understand that we get to decide when she 

votes and how often.  HPC and physics-informed analysis 

is the way for us to avoid, or at least to minimize, surprises.
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A Word on Digital Engineering

Capabilities being deployed through HPCMP CREATETM products are 

driven by prioritized requirements of the Services and correspond to a 

number of important workflows across the Defense Acquisition spectrum. 

System definition, geometry, materials, and operational 

conditions needed to apply physics-based virtual tests are 

important elements of the ñDigital Threadò associated with 

targeted platforms.
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Future Vertical Lift (FVL)

Physics-Informed Analysis and Virtual Test Enableé

9ȄŀƳǇƭŜǎΧ

LX(R) and SSR Analysis of Alternatives
HPCMP CREATETMςSH RSDE has been used by 
the Navy, with ERS facilitating efforts, to inform 
system requirements via analysis of alternative 
studies.

Contributions to the design of next gen military weapon systems

HPCMP CREATETMςSH RSDE

HPCMP CREATETMςAV Helios

Mr. Pat Mason (SES), Army Aviation PEO
Dr. Bill Lewis (SES), AMRDEC

HPCMP CREATETMςAV Helios is being used in 
support of JMR-TD.  The Army expects at least 
one Single Main Rotor winged Compound 
Helicopter (SMR-CH) concept will be 
proposed against the Future Vertical Lift RFP.  
The Army is taking actions now to be in a 
position to use Helios to perform analysis of 
alternatives and proposal evaluations for FVL.
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Physics-Informed Analysis and Virtual Test Enableé

Insertion of physics-based virtual test technology early into the Defense acquisition cycle 
enables large impacts (programmatic cost & improved design and system performance).

9ȄŀƳǇƭŜΧ

Airframe and Propulsion System Integration
Component mating and integration testing does not take place until late in development 
(i.e., full-scale flight test) which may not occur for 15-20 years after concept 
development.

HPCMP CREATETMςAV Kestrel

Design verification prior to key decision points (and prior to 

fabrication of test articles or full-scale prototypes)
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9ȄŀƳǇƭŜǎΧ

Physics-Informed Analysis and Virtual Test Enableé

Planning/rehearsal of scale-model and full-scale physical test 

campaigns (more bang per test dollar)

Anything you can test physically can be virtually tested.  Why not take 
advantage of this fact and use it to determine regimes/conditions of 
highest uncertainty and focus your physical test resources there?

HPCMP CREATETMςAV Kestrel

HPCMP CREATETMςSH NavyFOAM
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9ȄŀƳǇƭŜΧ

Launch and Recovery Envelope Generation Process

Physics-Informed Analysis and Virtual Test Enableé

HPCMP CREATETMςAV Helios

Evaluation of planned (or potential) operational use scenarios

Currently, the process is measured in weeks to 
months, depending on ship and aircraft availability, 
as well as weather conditions and sea-states.  Virtual 
(physics-based) test capability reduces schedule, 
dependency on environmental conditions, and 
reduces risk (crew and platforms).

Bio-Fouling on Ship Resistance
An ability to anticipate system performance subject to operational conditions is essential 
to sound acquisition and sustainment decisions.

HPCMP CREATETMςSH NavyFOAM

S
ki

n
 F

ri
ct

io
n

 f
o

r 
V

a
ry

in
g

 
fo

u
lin

g
 c

o
n

d
it
io

n
s



CREATE-AV

Page-10Distribution A: Approved for Public release; distribution is unlimited.

Full Ship Shock Trials
The Navy requires validation of ship shock hardening to 
expected threats.  DOT&E LFT&E requires assessment of ship 
survivability to expected threats.  Physics-based virtual test 
has clear roles relative to FSST, but also for earlier phase 
decision points and design verification.

9ȄŀƳǇƭŜΧ

Physics-Informed Analysis and Virtual Test Enableé

Generation of engineering data required by warrant holders for 

associated system certifications

HPCMP CREATETMςSH NESM

Ms. Robin White, Director
Surface Ship Design & Systems Engineering (NAVSEA 05D)
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Production quality software, designed for a service life measured in decades.

A technology bridge ïtransitioning  maturing research into production 

technology.

CREATE Software Engineering Credentials

Agile software development 

practices

Rigorous unit, system, and 

integration testing

Automated verification and 

validation testing

Annual Release Cadence (with intermediate updates)

12 Physics-based Simulation 

Software Products

HPCMP CREATETMςAV PM, Dr. Scott Morton, selected for 

significant research and innovations in the software engineering of multi-
disciplinary, physics-based simulation tools for the design analysis and virtual test of 
aeronautical systems.

2019 Aerospace Software Engineering Award

American Institute of Aeronautics and Astronautics

HPCMP CREATETM Associate Director (2008-
2017), Dr. Douglass Post, selected for significant 

contributions to naval engineering and seminal role in high fidelity, 
physics-based design software development, for effective 
acquisition of military vehicles.

2011 Gold Medal Award

American Society of Naval Engineers


