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Implied Perspectives  
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Key Barriers 

ÅThe COC/IDC Reveal1 report concluded that there are three major 
system barriers stalling HPC adoption: 

ðLack of Application Software 

ðLack of Sufficient Talent 

ðCost constraints 

ÅThey noted that these were the same constraints identified four years 
prior1,2 

ÅInterSect3603 had a similar perspective; that cost is not the top barrier. 

ðòYou could give companies free HW and SW, and it wouldnõt solve these 
problems: 

ðPolitical will to change a workflow and to build faith in simulation to 
supplement physical testing. 

ðExpertise and knowledge for using scalable systems, and 

ðCreation of digital models.ó 
1 ï Source: CoC/IDC Reveal report, 2008. 

2 ï Source: CoC Study of US Industrial HPC Users, July 2004 

3 ï Source: Addison Snell, InterSect360 



 

Alliance for  
High Performance Digital Manufacturing  

Å>45 entities working towards reaching 
the Missing Middle 

ðIndustry, ISVs, Academia, and National 
Labs 

ðMany represented here today 

ÅThe motivation: 

ðFacilitating innovation and economic 
growth 

ðA rising tide that benefits all of the 
ecosystem 

ÅMembership 

ðOpen and easily accessible 

ÅFurther info at 
www.digitalmanufacturing.org 

 

http://www.digitalmanufacturing.org/


 

AHPDM Focus Areas 

ÅIndustry analytics: Nature of the Missing Middle and 
the key barriers 

ÅPublic Policy: Setting the national agenda for 
Transforming American Manufacturing 

ÅCommunications: Engaging with and about the MM 

ðwww.digitalmanufacturing.org 

ðMajor industry and government engagement: monthly 
cadence 

ÅSolutions:  How to resolve the òmissingó element 

ðDigital Supply Chain 

ðPredictive Innovation Centers (PICs) 

 

http://www.digitalmanufacturing.org/
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 Proposed National 

Manufacturing Innovation 

Network  
Å Digital Manufacturing R&D Centers 

Å (academic focus) 

Å Industry Predictive Innovation 

Collaboration Centers (non-profit e.g. 

NCMS) 

 Existing R&D Expertise 
Å Universities 

Å National Labs 

Å DoE/NASA/etc Labs 

Å HPC Centers (i.e. OSC, NCSA, etc.) 

 MEPôs (NIST) 
Å 60+ National Centers 

Å New focus on Digital Manufacturing 

 Trade Adjustment Assistance 

Centers (TAAC) 
Å Approx. 14 National Centers 

Å Expand mission beyond trade impacted 

companies 

 Focused Digital 

Manufacturing Training  
Å Community colleges,  

Å Manufacturing web portals 

 National Digital Manufacturing Strategy Vision  
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Manufacturing Jobs (1000ôs of workers) 



Success Stories: 

ÅSuccessful examples of accelerated 
innovation,  new discoveries, new  
product development, shortened 
time to market, cost savings.  

ÅThe Pratt & Whitney supply chain 
pilot will be measured in terms of 
value achieved/saved through a 
product value stream analysis.  

Technical Approach: 

ÅDemonstrate the business and competitive value of product  

simulation and analysis with HPC for U.S. manufacturing. 

ÅMotivate usage of this innovation-accelerating technology 

throughout the DoD supply chain supplier base. 

ÅIdentify technologies and partners that can help support an 

HPC infrastructure for the DoD supply chain base. 

Deliverables 

ÅConduct four 12-month HPC pilot demonstrations with DoD 

supply chain ñdesktop-onlyò companies. 

ÅThe Council will deliver 10 HPC user case studies. 

Phase 1 Case Studies Found: 

ÅHPC is often perceived as an ultra 
high-end technology appropriate only 
for government or academia. 

ÅThere is a lack of understanding of 
the business value (ROI) of 
simulation and analysis with HPC. 

ÅAccess to talent, lack of software, and 
initial capital cost are all barriers. 

Drive HPC Usage Throughout the DoD Supply Chain 

 

ÅThe limited industrial user adoption of 
HPC is eroding the competitiveness of 
critical DoD suppliers and the countryôs 
industrial and military capability. 

Strengthen the DoDôs  
Supply Chain 

ÅProvide real world industry 
examples of the value of simulation 
and analysis with HPC that will 
stimulate usage through DoDôs 
supply chain for greater supply 
chain reliability, product 
innovation, and cost savings. 

Q
U

A
N

T
I
T
A

T
I
V

E
 
I
M

P
A

C
T

 
E

N
D

-
O

F
-
P

H
A

S
E

 
G

O
A

L
 

S
T
A

T
U

S
 
Q

U
O

 
N

E
W

 
I
N

S
I
G

H
T

S
 

HPC-ISP PILOTS: Case studies to evaluate whether manufacturing 
SMBs would see real benefits if they could obtain HPC access 

Limited HPC Adoption 

in DoD Supply Chain 

ISP=Innovation Service Portal 



Pilots intersecting different entry points 
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Desktop-Only  

Users 

Entry-Level 

HPC Users 

Modeling and Simulation Complexity (Computation, Communication, Memory) 

Woodward ï  
Fuel Nozzle Flight 
Envelope Analysis 

Alpha STAR ï 
Chassis Weight 

Reduction for 
HMMWV 

Ace Clearwater 
Enterprises ï 

Virtual Metalform 
Prototyping 

High-End 

HPC Users 

CAD Desktop Single Physics HPC Single Physics 

Single Parts Multiple Parts Complete Chassis Modeling 

Single Physics Modeling Single-Physics Flight Envelope Multi-Physics Subsystem Modeling 

IAP Research ï 
Electromagnetic 

Interference 
Signature Analysis 

Simple Circuits Complex Circuit Analysis Complete Power Subsystem 



ISI worked with an SMB engineering firm to leverage HPC 

HPC resource and  

expertise provider  

Fuel injection  

component supplier  

 

Jet engine supplier  
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Military aircraft  

 

Å 200 employees 

Å 3 computational engineers 



Aircraft Mach Number (Mn)  
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GOAL  

Eliminate the ñdesktop-onlyò 

bottleneck. 

Baseline goal: Simulate nozzle behavior at 

many more points within the flight envelope 



Simulation problem: transient thermal + static 

structural analysis 
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#2. Do structural analysis at different  

time points, using thermal loads  

calculated from thermal analysis  

time 

é é 

# of points increase: 4 -> 81 

#1. Do thermal analysis to compute temperature  

using time -varying heat convection loads as inputs  

Model size increase: 4MDOF -> 6MDOF 

Color shows temperature 

Color shows first principal stress 

~480 MDOF total: 120X increase   



Harmonic analysis ran only on HPC 
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(Ran for >4 weeks without completing) 
Hours  



Background 

ωPower switching device for next 
generation US Navy ships 

ωNew technology provides 
miniaturization  
ς Increased power density 

ς Increased conductive EMI 

ωTraditional EMI solution is ~30% 
over target cost and weight 

ωCurrent solution uses experience 
and iterative testing/evaluation 
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