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The Council’s third annual High Performance 
Computing Users Conference, held during our 
twentieth anniversary year, marked an important 
turning point for the Council’s—and America’s—
efforts to make the proven innovation, pro-
ductivity and competitiveness benefits of high 
performance computing more pervasive within 
U.S. industry.

The federal government stepped up its support for 
High Performance Computing (HPC) through the 
American Competitiveness Initiative. This initiative, 
announced in 2006, seeks to double the federal 
commitment over the next decade to basic research 
in the physical sciences—including “promising  
areas such as…supercomputing.” In 2006, federal 
programs aimed at accelerating innovation by  
giving companies access to some of the nation’s 
most powerful computers also stepped up their 
investments and activities, including the Depart-
ment of Energy’s INCITE and SciDAC programs and 
others involving the National Science Foundation 
(NSF) and the National Nuclear Security Administra-
tion (NNSA). Council studies during the year found 
that the NSF and NNSA public-private partnership 
programs have been overwhelmingly successful, and 
the DOE once again chose to announce the INCITE 
award winners in conjunction with the Council. 

Three years of pioneering Council research under 
the guidance of our HPC Advisory Committee 
laid the groundwork for announcing the National 
Innovation Collaboration Ecosystem (NICE), an 
exciting new partnership program we are leading 
with the University of Southern California’s 
Information Sciences Institute (ISI). NICE will boost 
America’s national productivity and competitiveness 

by making HPC systems and expertise more 
broadly available to companies, entrepreneurs 
and even solo inventors. The Council-sponsored 
research identified the benefits of HPC for industry, 
the barriers preventing wider usage, and successful 
models of public/private sector collaborations 
involving HPC. NICE will serve as a catalyst to 
spread public-private partnerships and help turn 
today’s islands of HPC-based innovation into a 
national infrastructure for world-leading productivity 
and competitiveness. 

The Council’s HPC activity supports our larger 
National Innovation Initiative (NII), whose ground-
breaking “Innovate America” report clearly estab-
lished that innovation is the surest path to sustained 
economic growth and global competitiveness. Other 
governments are pursuing aggressive strategies to 
strengthen their innovation capacity and link innova-
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From left: David E. Shaw, chairman, The D. E. Shaw Group, and 
co-chair, Council on Competitiveness HPC Advisory Committee; 
Dr. Karen A. Holbrook, president, The Ohio State University, and 
co-chair of the Council’s HPC Advisory Committee; and Deborah L. 
Wince-Smith, president, Council on Competitiveness.
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tion with economic development. America’s business, 
university, and labor leaders agree that simply doing 
business the way it has always been done will not be 
enough to sustain leadership—either for the country 
or for U.S. companies. 

At the same time, the nature of innovation is rapidly 
changing. Historically, innovation occurred mainly 
through the efforts of individual investigators work-
ing in single, sharply demarcated disciplines. Today, 
the biggest advances increasingly come from mul-
tidisciplinary collaborations. For studying disease 
pathways through the body, knowledge is needed 
about physics, chemistry, biology and in some cases 
also nanotechnology. Building superior cars requires 
the ability to look concurrently at interdependent 
factors, including crashworthiness, aerodynamics, 
fuel-efficiency, cabin noise and vibration, and ride 
harshness. No technology has shown greater ability 
to energize multidisciplinary, collaborative innovation 
and propel competitiveness than HPC. HPC can 
shrink time to insight, time to market and time to 
competitive advantage. 

HPC is essential for addressing some of the nation’s 
grand challenges: energy independence, protection 
of critical infrastructure (e.g., power, telecommuni-
cations, financial and transportation systems), and 
scientific leadership. But the real impetus for innova-
tion occurs at the crossroads between businesses, 
national labs and other research centers, universities 
and skilled workers throughout the country. Regions 
have become the critical nodes for innovation-based 
economic growth, and some U.S. regions are already 
exploiting HPC in their economic development plans. 
Much more of this is needed. 

The Council’s HPC Advisory Committee will work 
closely with the Council and ISI in 2007 to prepare 
NICE for implementation. We want to ensure that 
NICE responds well to the major needs identified in 
the Council’s research: recognizing the collaborative, 
multidisciplinary nature of innovation today; learning 
from successful public-private sector partnerships; 
supporting experienced and novice HPC users in the 
private sector; and helping regions to leverage their 
innovation assets.

The Council’s fundamental belief is that U.S. com-
petitiveness and the nation’s ability to add high-value 
economic activity increasingly depend on 21st-cen-
tury, HPC-based modeling and simulation. We look 
forward to helping make HPC usage more pervasive, 
so that U.S. businesses can stay in front of the com-
petition and Americans can enjoy greater prosperity.

Karen A. Holbrook
President
The Ohio State University

David E. Shaw 
Chairman 
The D. E. Shaw Group
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Executive Summary

Needed: A National HPC Ecosystem for  
Turbocharging Innovation

Council on Competitiveness President Deborah L. Wince-Smith 
welcomed attendees to the Third Annual HPC Users Conference 
on behalf of the Council and its conference partners: the Defense 
Advanced Research Projects Agency, the National Nuclear Security 
Administration, the Department of Energy Office of Science, and the 
National Science Foundation. 
Three years ago, under the guidance of its HPC Advisory Committee, the Council 
launched a coordinated program of original research, conferences and workshops to 
learn how businesses were using high performance computing in practice, how HPC 
was contributing to innovation and productivity, and what barriers were preventing wider 
use of HPC in the commercial sector. The primary finding: HPC is indispensable for the 
survival of nearly all businesses that have adopted it, including some of America’s largest 
companies. HPC is driving much of the innovation that fuels U.S. competitiveness. It is 
increasingly true that to out-compete, we must out-compute. 

The proven competitiveness benefits of HPC are far from being fully exploited today, 
however. A relatively small group of highly experienced HPC users in industry are shining 
examples of this technology’s effectiveness and stand out as islands of leading-edge 
innovation. They are surrounded by a much larger group of entry-level HPC users who 
have not moved up the performance curve to realize the full benefits of HPC. This lack 
of advancement gives the HPC market a “missing middle” that represents a substantial 
productivity loss for our country. An even larger number of American businesses—primarily 
small and medium-size entrepreneurial firms—have never tapped into the advantages of 
HPC because they view it as beyond their means. We call this group the “never evers.” 
In addition, many U.S. regions and states do not yet understand that HPC is crucial for 
economic development, for attracting the best-and-brightest companies and individuals. 
Council research has shown that even for the highly experienced users of this important 
technology, inadequate production-quality application software and access to needed 
talent are barriers to more aggressive exploitation of HPC. 
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“By investing in an HPC-based ecosystem, America can unleash a new era of 
innovation-driven growth, create new industries and markets, fuel wealth creation 
and profits, and generate higher-value, higher-paying jobs.”

Deborah L. Wince-Smith 
President 
Council on Competitiveness

A new 21st-century infrastructure is needed to make HPC more widely available for 
national, regional and business prosperity, and to increase the return on America’s public- 
and private-sector investments in HPC facilities and expertise. The Council has begun an 
initiative called the National Innovation Collaboration Ecosystem (NICE), under the guidance 
of its HPC Advisory Committee and in partnership with leading organizations, including 
the University of Southern California’s Information Science Institute. The Council envisions 
NICE as a powerful resource that will allow businesses of all sizes, as well as entrepreneurs 
and inventors throughout the nation, to access HPC capabilities and expertise. NICE will be 
an enabling platform for a new generation of public-private partnerships. 

We must aggressively advance this initiative. Failure to take aggressive action will inhibit 
the competitiveness advantages we need to maintain U.S. leadership in the global econo-
my. “By investing in an HPC-based ecosystem,” Ms. Wince-Smith concluded, “America can 
unleash a new era of innovation-driven growth, create new industries and markets, fuel 
wealth creation and profits, and generate higher-value, higher-paying jobs.”
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Through partnerships and multidisciplinary col-
laborations, the Department of Energy’s Argonne 
National Laboratory has been transforming our 
understanding of complex systems—even in 
fields that historically have not exploited HPC, 
such as supply chains, sociology, history and 
anthropology, according to Dr. Robert Rosner, 
director of the laboratory. 

Dr. Rosner described four examples of collabora-
tions in which the lab’s HPC systems and expertise 
are spurring innovation and competitive advantage:

Nuclear Power Plant Design:  
Keeping America in the Forefront 
In collaboration with Argonne and other DOE National 
Laboratories (through the Global Nuclear Energy 
Partnership), the commercial nuclear power industry 
aims to apply experimentally validated HPC model-
ing and simulation for rapid prototyping and safety 
risk assessments of nuclear power plants. The 
financial stakes for U.S. industry are high, Dr. Rosner 
explained: “The French, for example, are among the 
very likely competitors for American companies in 
this field world-wide, and CEA, the French equivalent 
of the U.S Department of Energy, is working on very 
similar problems. The question is: will U.S. industry 
be positioned to participate effectively in the world-
wide revival of nuclear energy?” 

In this industry, costs are heavily driven by regulatory 
expense. The ability to shorten the design cycle, and 
to demonstrate the safety of complex reactor sys-
tems to the satisfaction of regulators, is an enormous 
cost advantage. A science-based, experimentally 

Conference Proceedings

Keynote Address
The New Frontier in High Performance 
Computing

“This was really an intimately-linked 
collaboration, right from the start, between 
the code builders, computer scientists and 
applied mathematicians, and the physicists and 
astrophysicists.”

Dr. Robert Rosner 
Director 
Argonne National Laboratory

validated approach, made possible by HPC modeling 
and simulation coupled to thorough code validation 
(as opposed to a program based primarily on phe-
nomenology), makes it possible to understand how 
complex systems will behave even when they are 
perturbed far beyond their design points. Establishing 
a margin of safety purely by experimental means is 
actually risky in the absence of fundamental un-
derstanding, and tends to lead to inappropriate risk 
assessments. 

Using experimentally validated HPC, it is also pos-
sible to do sensitivity analyses to determine which 
areas of research and development will produce the 
best return on investment. Argonne, in collabora-
tion with other national laboratories and universities, 
is developing the HPC simulation tools that can do 
this, and that can be easily adapted to new HPC 
systems as they are introduced.
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Astrophysics: When Going It Alone Won’t Work 
The University of Chicago, together with Argonne, is 
using HPC to transform our understanding of how 
Type 1a supernovae explode, and in the process has 
gained critical insights into multidisciplinary HPC col-
laborations. These complex stars are the classic yard-
sticks for measuring the size and age of the universe, 
and for understanding other fundamental questions 
about its makeup. While developing the specialized 
codes to understand these explosive processes, we 
gained insights into the importance of multidisci-
plinary collaboration in complex problem solving. 

At first, the University/Argonne collaboration 
thought that a group of computational physicists or 
astrophysicists could write the simulation code on 
their own, with occasional interaction with computer 
scientists. That approach failed—the collaboration 
learned that a multidisciplinary team was needed, 
and that the team members had to work collabora-
tively from the start. “If you want to hold a team of 
physicists, computer scientists and applied math-
ematicians together, you can’t afford to have one 
group go off, have deep thoughts for a while, and 
then expect them to come back some time later and 
still engage with the folks that have been waiting 
around,” Dr. Rosner explained. “That simply will not 
happen. This was not a matter of the physicist telling 
the computer scientist, ‘Could you just do this for 
us?’ This was really an intimately-linked collabora-
tion, right from the start, between the code builders, 
computer scientists and applied mathematicians, and 
the physicists and astrophysicists.” 

History + Anthropology + Sociology: 
Mesopotamia Goes Multidisciplinary  
The University of Chicago’s National Science 
Foundation-funded collaboration with Argonne 
used HPC to develop new techniques for 
multidisciplinary study of history. The team chose 
to study the evolution of the Tigris/Euphrates area 
over the past 5,000 years—including population 
dynamics, weather, land use, and other factors. 
They successfully constructed a simulation of the 
physical and sociological environment of that ancient 
era. And, as Dr. Rosner pointed out, “This is a case 
where you can actually do validation. You can make 
predictions taking a certain slice of time, and see 
whether these are borne out by actually going 
back and doing the archeology. No one would have 
thought that archeology would become an HPC 
application, and here it is.” 

Dr. Karen A. Holbrook, president, The Ohio State University and co-
chair of the Council on Competitiveness HPC Advisory Committee; 
Dr. Robert Rosner, director, Argonne National Laboratory.
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Dr. Rosner also pointed out that sociology is rarely 
considered an HPC computational science today, 
except perhaps for statistical analyses performed 
on very large databases, e.g., data mining. Having 
worked on a simulation of the Tigris/Euphrates 
physical and sociological environment, one can 
imagine HPC simulations and modeling in diverse 
areas involving millions to hundreds of millions of 
‘actors,’ exploring the consequences of individual 
societal interactions driven by processes such as 
advertising (and mass communication in general), 

“This is a case where you can actually do 
validation. You can make predictions taking a 
certain slice of time, and see whether these are 
borne out by actually going back and doing the 
archeology. No one would have thought that 
archeology would become an HPC application, 
and here it is.”

Dr. Robert Rosner 
Director 
Argonne National Laboratory

kinship relations, economic forces, geography, and 
politics. This is an area in which the issue of code 
validation becomes supreme; and it is one of the 
great challenges in this field to understand how such 
simulation efforts will deal with the validation problem.

Challenges for Multidisciplinary Use of HPC 
One major barrier to the use of HPC that spans 
disciplines, and has been mentioned often in Coun-
cil conferences and workshops, is legacy software 
codes “that simply will not run on modern high perfor-
mance computers,” Dr. Rosner said. “Codes can live 
for decades, but the hardware rarely—if ever—lasts 
much more than a few years. The challenge is to 
engineer codes so that the changes in underlying 
hardware architecture become transparent to the 
higher-level software developers and users; so that 
one is not always starting from scratch when mov-
ing legacy codes between different generations of 
computing hardware.” 

Software also must be more “friendly” to the range 
of potential users. “We really have to distinguish in 
a much more systematic way, from the user point of 
view, different levels of expertise,“ Dr. Rosner con-
tinued. “Argonne is partnering to develop simulation 
tools from scratch that will be able to keep up with 
changes in hardware platforms.”
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“It is important to find a collaborative path that 
allows industry and other less-advanced users 
to gain early access to HPC technology. It is 
also important to prevent intellectual property 
rights issues from remaining a barrier to 
competitiveness.”

Dr. Peter Freeman 
Assistant Director for Computer & Information  
Science & Engineering (CISE) 
National Science Foundation

Conference Proceedings

Panel
Driving Competitiveness Through  
Collaborative Computing

Public-private partnerships are evolving to help 
close the gap between the use of HPC in the 
public sector and in industry. Dr. Peter Freeman,  
assistant director for the National Science 
Foundation’s Computer & Information Science 
& Engineering Directorate (CISE), chaired a 
panel discussion that explored public-private 
partnerships from the perspectives of a uni-
versity HPC center, a national laboratory, and a 
private-sector business. The panelists provided 
important lessons on the aspects of collabo-
rations that are working well today, and what 
must still be done to make the partnerships  
more successful. Dr. Freeman noted, “It is im-
portant to find a collaborative path that allows 
industry and other less-advanced users to gain 
early access to HPC technology. It is also impor-
tant to prevent intellectual property rights issues 
from remaining a barrier to competitiveness.” 

The Pittsburgh Supercomputing Center (PSC) 
received high marks in the Council’s recent study 
of industrial partnerships with National Science 
Foundation (NSF) centers.1 PSC also has a strong 
history of outreach and collaboration at the state 
and local levels. 

Executive Director Beverly Clayton said that PSC 
has collaborated with industry since its founding 20 
years ago as one of the original NSF-funded uni-
versity HPC centers. In addition to receiving funding 

from NSF, PSC has also been funded from its incep-
tion by the Pennsylvania Department of Community 
and Economic Development, with the understanding 
that PSC would provide HPC resources to Penn-
sylvania companies. Focusing at first on large firms, 
PSC today also serves small and midsize companies, 
reaching them through state economic development 
programs and private sector organizations such as 
the Pittsburgh High Technology Council. 

In her remarks, Ms. Clayton summarized lessons 
PSC has learned from two perspectives: collaborat-
ing with industrial partners, and working with eco-
nomic development officials. 1.	 See the Council on Competitiveness Study Partnering for Prosperity: 

Industrial Partnerships through the National Science Foundation’s 
Supercomputing Resources, available at www.compete.org.
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If they are going to partner successfully with 
industry, university and national laboratory 
HPC centers must be highly flexible in helping 
companies to define the projects. 

University HPC centers such as PSC need to be 
extremely flexible when collaborating with industry, 
according to Ms. Clayton. “We try to work with com-
panies based upon their needs. If university HPC 
centers want to be effective national resources and 
anchors for regional economic development, they 
must be able to support a broad spectrum of users, 
from entry-level to experienced, and assist with a 
wide range of problems,” she said. This is particular-
ly true when companies come to the center without 
a well-defined project or model. HPC centers must 
be prepared to help companies define the model 
and even run it on the Center’s HPC system.

“If university HPC centers want to be effective 
national resources and anchors for regional 
economic development, they must be able to 
support a broad spectrum of users, from entry-
level to experienced, and assist with a wide 
range of problems.”

Beverly Clayton 
Executive Director 
Pittsburgh Supercomputing Center

Deborah L. Wince-Smith, president, Council on Competitiveness; 
with Charles H. Holland, director, Information Processing Tech-
niques Office (IPTO), DARPA.

University HPC centers and national laboratories 
must help government officials understand 
the value of HPC for local, state and regional 
economic development. 

Noting that PSC does not have a “complete recipe 
for success yet,” Ms Clayton stressed that HPC 
centers must work with executives at the top of state 
economic development agencies as well as staff 
“in the trenches” to ensure that they understand 
the value these centers can deliver. Only then can 
the officials promote these benefits effectively to 
companies and help link companies to the centers 
for regional economic gain. It’s difficult to get these 
messages to stick, however, Ms. Clayton said. There is 
high turnover in the economic development agencies, 
and different Pennsylvania governors have shown 
varying levels of interest. “It’s a constant process of 
education. Every four or eight years, we have to do it 
again,” she said. 
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Industry-university partnerships will not succeed 
if companies do not appreciate the value of 
modeling and simulation. 

Ms. Clayton stressed that for public-private HPC 
partnerships to succeed, companies must under-
stand that HPC modeling and simulation is an 
important ingredient for business success. It is 
important, therefore, that companies hire people 
who have embraced this approach as a way of doing 
business. Ms. Clayton pointed out that companies 
won’t be able to find appropriate talent if our edu-
cational system does not do a better job of teach-
ing modeling and simulation as a third approach to 
scientific discovery, in addition to theory and physical 
experimentation. This effort needs to begin at the 
high school level.

“Expertise encompasses not only high 
performance computing in the sense of 
modeling and simulation, but also large-
scale data analysis, data mining, and related 
computational methods that can also have a 
dramatic impact on a company’s bottom line.”

Dr. Ian Foster 
Director of the Computation Institute 
Argonne National Laboratory and the University of Chicago

Dr. Ian Foster, director of the Computational Institute, Argonne 
National Laboratory and the University of Chicago; and Beverly 
Clayton, executive director, Pittsburgh Supercomputing Center.

Dr. Ian Foster, director of the Computation Institute 
at Argonne National Laboratory and the University 
of Chicago, shared Argonne’s perspectives on 
partnering with industry. Industrial partnerships at 
Argonne cover a broad range of activities, ranging 
from formal cooperative research and develop-
ment projects to industry use of (and sometimes 
collaborative development of) Argonne high 
performance computing software. Indeed, Argonne 
software for parallel computing, numerical modeling, 
and grid computing is used by tens of thousands.

Some companies approach Argonne for access 
to one of the fastest HPC systems in the world. 
However, Dr. Foster pointed out that access to 
Argonne’s expertise was the attraction for many 
others, and that this expertise encompasses “not 
only high performance computing in the sense of 
modeling and simulation, but also large-scale data 
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analysis, data mining, and related computational 
methods that can also have a dramatic impact on  
a company’s bottom line.”

Dr. Foster also communicated some important 
lessons for collaborations and partnerships 
involving HPC. 

National laboratories and their industry partners 
can enhance their mutual learning by spending 
time at each others’ sites. 

Dr. Foster stressed the importance of treating col-
laborations as opportunities for mutual learning. For 
example, companies can enhance their in-house 
HPC expertise by co-locating staff at the sites of 
their national laboratory partners. In this way, the 
company representatives can become familiar with 
new technologies and techniques that they can 
then incorporate into their business processes. But 
the most effective staff exchanges work in both 
directions. 

“Having staff from the labs spend time in industry 
is equally valuable. We’ve done this at various times 
in our collaboration with Acxiom, for example,” 
explained Dr. Foster. (Read further for more about 
the Argonne-Axciom collaboration.) This and other 
industrial partnerships showed Argonne that the 
problems industry wrestles with are often similar to 
those that the laboratory scientists are struggling to 
resolve. In the case of the parallel virtual file system 
that Argonne and Acxiom collaborated to develop, 
“clearly we are able to do more together than either 
of us could have done alone,” Dr. Foster said. No 

The most effective staff exchanges work in 
both directions. “Having staff from the labs 
spend time in industry is equally valuable. …
Clearly we are able to do more together than 
either of us could have done alone.”

Dr. Ian Foster 
Director of the Computation Institute 
Argonne National Laboratory and the University of Chicago

money changed hands in this collaboration, but 
both sides gained considerable value from it.

Service portals could make software from the 
national laboratories available to much larger 
communities, but may require investment in 
support personnel as well as technologies.

There is a transition occurring in some parts of 
industry toward accessing software as a service, 
rather than downloading and installing it on compa-
ny computers.2 Dr. Foster expanded on this concept, 
suggesting that HPC Centers such as those at 
Argonne and PSC could provide software to a much 
larger community than they serve today by creating 
portal interfaces to enable easy access and usage. 
Argonne is doing this with bioinformatics software, 

2.	 See the Council on Competitiveness High Performance Computing 
Software Workshop Report, 2005; and Second Annual High 
Performance Computing Users Conference Report: Accelerating 
Innovation for Prosperity, 2005, available at www.compete.org.
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for example, by making available substantial data 
resources backed by large-scale high perfor-
mance computing that is not visible to the users. 
As Deborah L. Wince-Smith outlined in her open-
ing remarks, the Council sees service portals as an 
integral component of its National Innovation Col-
laboration Ecosystem (NICE) initiative. Dr. Foster 
cautioned, though, that it is expensive to produce 
a portal with user-friendly interfaces. Even then, 
additional investment may be needed in the hu-
man expertise to support people using the service 
portals and to help them formulate their problems. 
“You can only go so far in automating the process,” 
Dr. Foster pointed out. 

Dr. Foster also echoed Ms. Clayton’s observation 
that the value of modeling and simulation should be 
taught in our educational systems. He recommend-
ed that students spend time in national laboratories 
to enhance their HPC skills. 

Partnerships and portals can expedite knowledge 
transfer between the national laboratories and 
industry, to the benefit of both.

Dr. Terry Talley, chief architect for Acxiom Corpora-
tion’s Products and Infrastructure Technology Orga-
nization offered an industrial perspective on public-
private partnerships drawing on his firm’s experience 
working with Argonne National Laboratory. Acxiom 
is a mid-sized company ($1.3 billion in revenue) 
that builds large data warehouses to provide busi-
ness intelligence and decision support for Fortune 
500 companies. “The whole idea,” said Dr. Talley, “is 

to apply lots and lots of data, and logically integrate 
all that data and put it into a decision support sys-
tem, so that you can make good business decisions 
based upon that data. Because of the volume of that 
data, we were very interested in trying to exploit high 
performance computing.” 

According to Dr. Talley, the company began looking 
for a way to boost its competitiveness by accelerat-
ing the process of building data warehouses. But 
as Acxiom enhanced its computational capabilities 
through grid computing, it quickly ran into input/out-
put challenges. That’s when the company became 
aware of Argonne National Laboratory’s work with 
the Parallel Virtual File System (PVFS). Acxiom dis-
covered that PVFS was a good match for the types 
of input/output problems it was tackling, where data 
had to flow in parallel through a large number of 
processors. Acxiom entered into a co-development 
partnership with Argonne to access and enhance 
this open source software together. Access to Ar-
gonne’s large HPC systems was also important for 
the co-development. 

Although Acxiom approached Argonne for its unique 
software expertise, the knowledge flow throughout 
their collaboration has not been one-way. Although 
people usually talk about knowledge transfer from 
research labs to industry, “It goes the other way 
around as well,” Dr. Talley explained. “We spend a lot 
of time explaining to our partners in the research 
community what our business problems are, and 
those are often foreign to them. It’s been surprising 
to me how much time we spend actually doing this.”
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Like Dr. Foster, he also elaborated on the potential 
benefits of portals to HPC resources. “I think the 
idea of having portals is very important because 
it allows us to identify resources that we could 
use and adapt to our particular problem.” Dr. Talley 
was also enthusiastic about the advent of service 
portals that would allow Acxiom to “demonstrate 
a proof of concept, so we can make an intelligent 
investment. Those are all really important things.”

HPC collaborations have the potential to 
transform companies and entire industries.

In summing up Acxiom’s partnership experience,  
Dr. Talley outlined three tangible competitive ben-
efits the company has received:

“First, Acxiom has been able to reduce the transac-
tional cost for its computing in a significant way by 
accessing Argonne’s HPC systems. As a mid-sized 
company, we simply could not afford to purchase 
commercial machines with that much horsepower. So 
on the cost side, we’re more competitive,”  
Dr. Talley explained. Second, he said, thanks to the 
Argonne collaboration, Acxiom now can deal with 
data volumes and transformation complexity “that our 
competitors simply can’t.” And finally, as a result of its 
work on the grid and the parallel virtual file systems 
with Argonne, Acxiom has entered into a relationship 
with EMC to jointly develop a commercial product.

DreamWorks Animation is also partnering with a 
national laboratory. Through the Department of 
Energy’s Innovative and Novel Computational Impact 

“Acxiom has been able to reduce the transac-
tional cost for its computing in a significant way 
by accessing Argonne’s HPC systems. As a 
mid-sized company, we simply could not afford 
to purchase commercial machines with that 
much horsepower. So on the cost side, we’re 
more competitive.” 

Dr. Terry Talley 
Chief Architect, Products and Infrastructure Technology 
Acxiom

on Theory and Experiment (INCITE) program, the 
company successfully competed for a large block of 
time on a high performance computer at Oak Ridge 
National Laboratory. DreamWorks Animation’s goal 
is to use this resource to transform the way animat-
ed films are created.

In the computer graphics (CG) animation industry, 
the pace of change and the competitive pressures 
have increased dramatically over the last decade. 
When Pixar released Toy Story, the first CG ani-
mated film, in 1995, it created an entirely new art 
form. Twenty films, approximately two per year, were 
released over the next decade. Now, the CG ani-
mated film industry averages one new release per 
month. This has created more competitive pressures 
for every company in this market.
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Ed Leonard, chief technology officer for DreamWorks 
Animation, SKG, explained that the most computa-
tionally intensive part of creating an animated film 
is rendering, the important process of applying the 
light and texture to otherwise finished scenes. This 
process gives animated films exceptional visual 
interest. “We have to tell great stories,” explained 
Mr. Leonard, “but we need to tell them in a way that 
keeps the audience’s interest. It’s no longer possible 
to keep people’s attention with a painted background. 
People want to see trees that move, and leaves that 
move.”

Today, the final step of rendering has to be done 
overnight on “batch farms” of computers. Through 
Department of Energy’s INCITE grant, DreamWorks 
Animation is exploring possibilities for a radical 
advance that would transform the animated film 
industry—eliminating the need for overnight batch 
processing and making rendering part of the in-
teractive, daytime “artist-in-the-loop” process of 
creating an animated film. Advances are especially 
important, because rendering consumes ever-in-
creasing amounts of computational power. Shrek 1 
(2001) required five million render hours; Shrek 2 
(2004) took 10 million render hours, and Over the 
Hedge (2006) consumed 15 million render hours.

DreamWorks’ engagement with the INCITE pro-
gram offered lessons applicable far beyond the 
animated film industry. 

Partnerships with universities and/or national 
laboratories offer industry the opportunity to 
explore competitively important problems that 
are orders of magnitude beyond what they are 
currently solving in their production environment.

Market pressures demand that DreamWorks utilize 
its in-house system full time for the production of 
its films. Resource constraints do not permit the 
kind of forward-looking experimentation that drives 
competitive breakthroughs. Through its partnership 
with Oak Ridge via the INCITE program, Dream-
Works Animation will have access to one of the 
most powerful high performance computers in the 
world to try out its cutting-edge ideas. “Our motiva-
tion was to figure out how we could gain not one 

From left: Ed Leonard, chief technology officer, DreamWorks Animation, 
SKG; and Dr. Terry Talley, chief architect, Products and Infrastructure Tech-
nology, Acxiom
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order-of-magnitude improvement, but three or four 
or five, and what that would do to our process,” 
explained Mr. Leonard. “It became very clear to us 
that it wasn’t about making something you already 
knew how to do go faster. It was about creating en-
tirely new ways of making film, and what that would 
do to the creative process.”

By partnering with the national laboratories, 
industry can get a “crystal ball” look at HPC  
systems several years before they are widely  
accessible in the commercial market, acceler-
ating its ability to prepare for their use.

National security demands propel the national 
laboratories to invest in leading-edge HPC systems 
before they are widely available and affordable in 
the commercial market. When industrial firms are 
able to access these systems through partnership 
programs like INCITE, they gain a “crystal ball” 
look into their technical future and a head start in 
preparing their internal processes and programs 
to embrace it. Early access to cutting-edge HPC 
resources allows DreamWorks to experiment with 
new techniques to create imagery and characters, in 
worlds and environments that “actually separate us 
from a pack that’s crowded,” explained Mr. Leon-
ard. This access also helps the company better 
understand what kind of HPC systems it will need 
to maintain market leadership in the future. “Our 
intention is to learn what’s next for us in two or 
three years, not necessarily what we need today,” 
Mr. Leonard emphasized. “It’s not optional for us to 
stay on the leading edge—it’s essential.”

“It became very clear to us that it wasn’t about 
making something you already knew how to 
do go faster. It was about creating entirely new 
ways of making film, and what that would do to 
the creative process.…It’s not optional for us to 
stay on the leading edge—it’s essential.”

Ed Leonard 
Chief Technology Officer 
DreamWorks Animation, SKG
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NNSA, NSF Models for Public-Private  
Sector Partnerships

Suzy Tichenor, vice president and director of  
the Council’s High Performance Computing 
project, summarized the findings of two pio-
neering new studies produced by the Council in 
collaboration with market research firm IDC. The 
studies document the experiences of companies 
that have participated in HPC partnerships with 
university-based centers affiliated with (1) the 
Department of Energy’s NNSA/ASC Academic 
Strategic Alliance Program, and (2) the National 
Science Foundation. Both studies3, 4 are available 
at www.compete.org. Executive summaries are 
included in the appendix of this report.

Industry’s partnerships with the NNSA funded 
University HPC Centers were overwhelming 
successful, but collaboration tools may still be 
immature and cultural differences between 
businesses and universities were an impediment  
in some cases.

Ms. Tichenor reported that the findings of the 
NNSA study were based on discussions with 
12 aerospace, automotive, energy and software 
firms engaged in HPC partnerships with the 
NNSA Alliance Centers at Stanford University, the 
University of Illinois, and the University of Utah.

The companies reported that the collaborations 
were overwhelmingly successful. A large majority 

of the firms said the partnerships had met their 
expectations, and that they would be willing to 
partner again with the same Center. One-third 
of the firms said they had achieved an important 
breakthrough or discovered something totally 
new. This is very encouraging, given the Council’s 
belief that America needs to become even 
more innovative to remain at the head of the 
competitiveness pack in global markets.

For some of the companies, learning new problem 
solving approaches proved to be transformational. 
And half of the companies reported solving a 
specific problem, bringing a product to market 
faster, achieving a cost reduction, or increasing 
profitability as a direct result of the partnerships.

The biggest impediment to progress reported by 
the companies was the slower-than-desired pace 
of some of the projects. They generally attributed 
this to cultural differences between businesses  
and universities. Additionally, the greatest progress 
occurred when project participants worked together 
“face-to-face”, suggesting that collaboration tools 
may still be immature.

The NSF industrial partnerships produced many 
breakthroughs and created more demand for HPC 

For some of the companies, learning new 
problem-solving approaches proved to be 
transformational.

3.	 See Council on Competitiveness Partnering for Prosperity: 
Industrial Partnerships through the National Science Foundation’s 
Supercomputing Resources, 2006, available at www.compete.org.

4.	 See Council on Competitiveness Partnering for Prosperity: Industrial 
Partnerships through the National Nuclear Security Administration 
Academic Strategic Alliance Program, 2006, available at www.compete.org.
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tools, but the NSF centers’ HPC resources are 
already oversubscribed.

This study, according to Ms. Tichenor, queried 38 
companies about their partnerships with three NSF 
funded University HPC Centers: the Pittsburgh 
Supercomputing Center, the San Diego Supercom-
puter Center, and the National Center for Super-
computing Applications at the University of Illinois, 
Urbana/Champaign. Many of the firms had prior 
HPC experience. Three-quarters of the companies 
engaged in the partnerships to advance strategi-
cally important work. Some wanted expertise to help 
solve an immediate problem.

The commercial firms were highly positive about 
their experiences working with the experts and the 
large HPC systems at these facilities. All reported 
meeting their objectives, including advancing their 
R&D efforts. An impressive 88 percent said they had 
solved the specific problem they set out to conquer. 
Forty percent of the firms were able to assign a dol-
lar value to the outcome of the partnership, ranging 
from $100,000 to $57 million. More than half of the 

companies achieved a breakthrough in their existing 
work, or discovered something entirely new.

As in the NNSA study, the emphasis on face-to-face 
collaboration raised questions about the adequacy 
of today’s advanced collaboration tools. And cultural 
differences between the commercial businesses and 
the university-based Centers were noted as the larg-
est impediment to project progress.

Study participants also agreed that the NSF and the 
Centers have an opportunity and a responsibility to 
market the Centers’ HPC resources more aggres-
sively, so that more U.S. businesses can take ad-
vantage of them. Today, as Dr. Freeman pointed out, 
the Centers are oversubscribed. The NSF and the 
Centers will therefore need to make a strategic deci-
sion on how much time they can devote to industry 
partnerships while still fulfilling their mission to sup-
port the university research community. Interestingly, 
38 percent of the firms in the NSF study reported 
upgrading their HPC systems, or purchasing new 
ones, following the NSF partnerships. Because of 
the partnerships, they were able to see the bottom-
line value of using larger systems.

The industrial partnerships programs of the NSF and 
NNSA, as well as the Department of Energy’s IN-
CITE program (see page 21), address two key chal-
lenges stalling more aggressive use of HPC by U.S. 
firms: the need for state-of-the-art HPC expertise, 
and the need for access to large-scale HPC systems.

The Council will build on these successful partner-
ship models in the development of the National 
Innovation Collaboration Ecosystem (NICE).

Forty percent of the firms were able to 
assign a dollar value to the outcome of  
the partnership, ranging from $100,000 
to $57 million. More than half of the 
companies achieved a breakthrough in  
their existing work, or discovered 
something entirely new.
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Public-Private Partnerships Through the  
Department of Energy’s INCITE and SciDAC 
Programs

Dr. Raymond Orbach, director of the Department 
of Energy Office of Science and recently named 
the nation’s first Under Secretary of Science, 
reinforced earlier conference speakers on the 
importance of public-private partnerships. At his 
luncheon keynote address, he praised the Coun-
cil’s initiatives to advance the collaborative use 
of HPC to boost innovative and competitive gain, 
and then discussed two Department of Energy 
programs that enable industry to access some of 
the nation’s most powerful HPC systems.

INCITE: Fostering Innovation through Access to 
High-End Computers 
The Department’s Innovative and Novel Computa-
tional Impact on Theory and Experiment (INCITE) 
program gives American industry, universities and 
laboratories access to some of the nation’s most 
powerful high-end computers for scientific and en-
gineering discovery. This successful program, now in 
its fourth year, grants large blocks of computing time 
to proposals with great potential for breakthrough 
discoveries. For fiscal year 2006, 18.2 million hours 
of computing time were made available on five 
supercomputers at four DOE national laboratories: 
Argonne National Laboratory, Lawrence Berkeley 
National Laboratory, Oak Ridge National Laboratory 
and Pacific Northwest National Laboratory. And for 
the first time, researchers from four companies were 
among the 15 awards that passed DOE’s strict peer 
review process: Boeing, DreamWorks Animation, 
General Atomics, and Pratt & Whitney. 

In fiscal year 2007, DOE will dramatically expand 
the amount of computing time it will make available 
to 95 million hours.

SciDac2: $60 Million A Year For Collaborations 
The Department of Energy’s Scientific Discovery 
through Advanced Computing (SciDAC) program 
complements the INCITE program by bringing to-
gether computer scientists, mathematicians, physi-
cists, chemists, engineers and others in a collabora-
tive framework that can adapt physical problems to 
powerful high-end computers. To support the win-
ners of the SciDAC2 competition, the Department 
of Energy will invest nearly $60 million a year in 30 
projects involving 70 institutions and hundreds of 
researchers and students. The department will pro-
vide support for three to five years for the projects, 
which span a wide range of scientific application 
areas, including fusion energy, turbulence, climate 
change, chemistry, nucleosynthesis, groundwater 
transport of contaminants, computational biology 
and materials science.

Dr. Orbach described three related initiatives within 
the SciDAC program that are designed to foster 
multidisciplinary research:

A unique feature of the SciDAC program will be •	
the integrated set of nine centers for enabling 
technologies. These centers will specialize in ap-
plied mathematics, computer science, distributed 
computing or visualization, and will be closely tied 
to specific science applications and meeting the 
challenges of petascale computing.
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SciDAC will create four new institutes that tap into •	
some of the nation’s leading intellectual resources, 
in order to help educate and train future genera-
tions of computational scientists. Through hands-
on workshops and tutorials, the institutes will also 
help researchers to learn from SciDAC teams how 
to prepare their applications to take advantage 
of the increasing capabilities at supercomputing 
centers around the country.

Finally, the new SciDAC Outreach Center will act •	
as a service portal to provide “one-stop shopping” 
for support services and outreach to scientists 
outside of SciDAC who are located in universities, 
national labs, and industry. This center is a pilot 
program to leverage existing support services at 
National Energy Research Scientific Computing 
Center, and to gather data about the breadth and 
specific needs of the emerging petascale com-
munity. The National Science Foundation and The 
Department of Energy’s National Nuclear Security 
Administration (NNSA) have joined the Depart-
ment’s Office of Science in this partnership.

And for the first time, researchers from four 
companies were among the 15 awards that 
passed DOE’s strict peer review process: 
Boeing, DreamWorks Animation, General 
Atomics and Pratt & Whitney. 
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Panel
Driving HPC Through the Supply Chain

Microsoft Corporate Vice President Marshall 
Phelps moderated a panel discussion of 
industry executives representing both suppliers 
and purchasers. They explored the challenges 
and benefits of using corporate supply chain 
partnerships to drive HPC to a broader user 
base, as well as the role of HPC in optimizing a 
company’s supply chain for added profitability 
and competitive gain.

The panel included Gary Abyad, president of 
Clopay Plastic Products Company; Tom Lange, 
director of corporate R&D modeling and simulation 
for The Procter & Gamble Company; Dr. Jayant 
S. Sabnis, chief engineer for systems analysis & 
aerodynamics, Pratt & Whitney; and Nancy Stewart, 
senior vice president and chief technology officer, 
Wal-Mart Stores, Inc. 

In a nutshell, supply chain management means 
optimizing the flow of materials, information and 
money all the way from a company’s suppliers to 
its customers, including what happens within the 
company itself. Efficient management of supply 
chains is increasingly important for competitiveness 
and profitability. There are strong competitive 
pressures to obtain parts quickly for assembly and 
to deliver finished goods quickly to outlets. Modeling 
complex supply chains for maximum efficiency and 
cost control, particularly within large companies, 
often presents enormous data management and 
data analysis challenges. Increasingly, HPC is 
required for the task, and supply chain management 
is emerging as a critical HPC application. Because 

of the close relationships that many companies 
within a supply chain maintain with each other, 
the supply chain could be a vehicle for expanding 
modeling and simulation with HPC to companies 
that are not currently using this technology. 

Expanding HPC usage through supply chain 
partnerships 
Panelists expressed differing views on the 
practicality and suitability of using supply chain 
relationships to introduce companies to high 
performance computing. Often the difference in 
opinion reflected the depth, or lack of depth,  
in supplier options. 

Pratt & Whitney: Actively Helping Suppliers Learn 
To Use HPC  
According to Dr. Sabnis, Pratt & Whitney has long 
used HPC for the modeling and simulation of jet 
aircraft engines. As he explained, “whether they 
recognize it or not, everybody utilizes modeling 
and simulation. Your models are either analog, also 
known as prototypes, or you build your models on 
a computer.” Pratt & Whitney builds computational 
models because the process is faster and lower 
cost than building physical prototypes. “It’s all about 
taking cost out, and meeting the schedule,” Dr. 
Sabnis emphasized. “And if the supply base does 
not meet the specifications and if the things they 
are supposed to deliver don’t arrive on time, we have 
to ultimately bear the cost.” Dr. Sabnis also pointed 
out that in the jet engine business; there is not the 
depth of suppliers that might be available to other 
businesses that are designing/delivering commodity 
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products. “I have to ensure that whomever I have 
picked actually succeeds.”

For these reasons, Pratt & Whitney introduces key 
suppliers to HPC. “They don’t always come willingly,” 
Dr. Sabnis pointed out, “because this is something 
they have not done in the past.” And so Pratt & 
Whitney is careful to first assess the “technology 
readiness” of a supplier. “We take a lot of time to drill 
deep, and discover what the capability of the sup-
plier is, to understand what questions they should be 
asking, and what boundary conditions they should be 
posing on a specific analysis,” Dr. Sabnis explained. 
“And if they don’t have the capability, we will actually 
work with them to make sure they come up to speed 
on that.” 

Pratt & Whitney’s hands-on approach has been suc-
cessful. As their suppliers see the benefits that Pratt 
& Whitney accrues from modeling and simulation 
with HPC, they are adopting it themselves. 

Procter & Gamble: Letting Market Forces Decide 
Consumer products giant Procter & Gamble pro-
vided insight as both a large supplier and customer. 
It is one of the largest suppliers of finished product 
to the demanding retail giant Wal-Mart. And like 
Pratt & Whitney, P&G relies heavily on HPC for 
designing and testing its products in order to meet 
its customers’ requirements. “It’s part of our innova-
tion equation,” explained Mr. Lange. “Every dime we 
spend on computing and software and hardware, 
and the people to do it, is a dime we don’t spend 
on prototype molds, prototype equipment, full-scale 
experiments and physical tests.” 

However, despite the benefits it derives from using 
HPC, P&G normally does not introduce its own sup-
pliers to modeling and simulation with this technol-
ogy as Pratt & Whitney does. “We will respond to a 
mentoring or partnership request when asked,” Mr. 
Lange said. But, he pointed out, they don’t get asked 
very much. Instead, P&G relies on market forces to 
push suppliers to adopt the tools they need to meet 
P&G requirements. If HPC can help P&G’s suppliers 
“reduce inefficiency, make higher quality product,  
reduce weight, and reduce waste, we strongly ap-
plaud and encourage that,” explained Mr. Lange. But 
“we’re going to rely on standard market forces to 
make that happen, or not.” 

“We take a lot of time to drill deep, and 
discover what the capability of the supplier is, 
to understand what questions they should be 
asking, and what boundary conditions they 
should be posing on a specific analysis. And if 
they don’t have the capability, we will actually 
work with them to make sure they come up to 
speed on that.” 

Dr. Jayant Sabnis 
Chief Engineer, Systems Analysis and Aerodynamics 
Pratt & Whitney
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In Procter & Gamble’s world, there are some impor-
tant barriers inhibiting the use of HPC by suppliers. 
For example, software licensing restrictions often 
prevent P&G from allowing a supplier to use its HPC 
system. Another barrier is a generally lower level 
of engineering ability among P&G’s suppliers than 
among, for example, auto or aerospace-industry sup-
pliers. Related to this is a shortage of user-friendly 
middleware. “Not enough people are producing 
higher-quality middleware to get this scientific capa-
bility out into industry for things that are done every 
day. We need middleware to get some of the routine 
analysis automated, so people who are not experts 
in finite element analysis and computational fluid 
dynamics can run it,” Mr. Lange explained. Finally, 
Mr. Lange pointed out that most of P&G’s suppliers 
simply do not have the scale to make what might 
appear to be a risky investment in HPC. “It’s taken 
Procter & Gamble, with all of our scale and all of our 
focus, 20 years to learn how to migrate work that we 
used to do physically to a virtual environment.”

Wal-Mart: Assisting Suppliers as Needed 
Ms. Stewart said Wal-Mart, the world’s No. 1 retailer 
with about 8,000 stores, also does not require its 
suppliers such as Procter & Gamble to use HPC. But 
Wal-Mart expects its suppliers to use HPC if that is 
what is needed to produce the highest quality, lowest 
cost product. “To the degree that our suppliers, like 
P&G and others, can demonstrate to us that they 
are producing high value at low cost, that’s what’s 
germane. That’s the value of HPC for us and that’s 
the value that it also brings to our customers who 

are looking for the highest value at the lowest cost.” 

However, like Pratt & Whitney, Wal-Mart occasionally 
finds that only one or two suppliers can meet its 
requirements. “Sometimes we really have only one 
or two suppliers that can meet the need because of 
the volumes we require,” Ms. Stewart explained. In 
these instances, Wal-Mart will assist its suppliers 
as needed with the HPC systems and expertise it 
uses in-house to manage its global supply chain 
and network of stores. Ms. Stewart went on to 
relate a recent incident in which a supplier was 
unable to fulfill a commitment. Wal-Mart stepped 
in and used its HPC technology and techniques 
to make the needed improvements. “We did the 
analysis,” Ms. Stewart said. “We did the work such 

“It’s part of our innovation equation. Every dime 
we spend on computing and software and 
hardware, and the people to do it, is a dime 
we don’t spend on prototype molds, prototype 
equipment, full-scale experiments and physical 
tests.” 

Tom Lange 
Director, Corporate R&D and Modeling and Simulation 
The Procter & Gamble Company
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that our supplier could get the product to market on 
time and at the prescribed cost metric. But we used 
our systems to accomplish that. And he was made 
successful and we were made successful by getting 
the work done.” 

Clopay Plastics Products: Not Seeing the Need Yet  
Mr. Abyad provided the perspective of a medium-
sized company that must meet the stringent 
demands of Wal-Mart and Procter & Gamble, but 
does so without using HPC. Despite the fact that 
his firm, Clopay Plastic Products Company, is a 
supplier to two committed users of HPC, Clopay isn’t 
convinced yet of the value of this technology. Clopay 
is therefore unwilling to make what it deems to be a 
risky investment in HPC. 

Echoing Mr. Lange’s comments about the 
importance of “scale,” he noted that as a division 
of a public company (Griffon Corporation), “we 
don’t have the luxury of a ten-year investment in 
this technology for the sake of a potential payout.” 
Clopay has a fixed resource base and finds that 
this is “well spent, on a daily basis, trying to come 
up with the very next iteration of innovation by our 
traditional (i.e., experimental) means.” Siphoning 
off dollars to invest in HPC “has not made the 
radar screen.” In addition, although Clopay feels the 
pressure from its customers to reduce innovation 
cycle time and cost, Mr. Abyad is not aware that any 
of Clopay’s competitors are using HPC and gaining 
a competitive edge. 

What would it take to make HPC flicker on Clopay’s 

“We did the analysis. We did the work such that 
our supplier could get the product to market 
on time and at the prescribed cost metric. But 
we used our systems to accomplish that. And 
he was made successful, and we were made 
successful by getting the work done.” 

Nancy Stewart 
Senior Vice President and Chief Technology Officer 
Wal-Mart Stores, Inc.

From left: Nancy Stewart, senior vice president and chief technology 
officer, Wal-Mart Stores Inc.; Gary Abayd, president, Clopay Plastic 
Products Company; Tom Lange, director, Corporate R&D and 
Modeling and Simulation, The Procter & Gamble Company.
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radar? Mr. Abyad was candid in his reply. “We don’t 
use HPC because we don’t understand the value 
of it, and we don’t understand how to use it. We 
don’t have the tools, and we don’t have the skills 
in our company. We need to be introduced and led 
with user-friendly tools that can produce results.” 
And although he thinks that “larger partners can 
mentor smaller firms like ours in the use of HPC,” he 
acknowledged there are competitive issues. “Using 
these tools provides a competitive advantage, so 
P&G would need to decide how this would affect 
their own competitive position.” 

Using HPC to model supply chains for optimal 
efficiency and cost 
In addition to discussing the use of supply chain 
relationships as a venue to expand HPC usage, Ms. 
Stewart pointed out an emerging and increasingly 
important industrial HPC application: using HPC to 
manage and optimize the supply chain process itself 
for maximum efficiency and cost control. “The value 
we derive from using HPC for cost reduction is what 
drives us,” Ms. Stewart explained. 

On a typical day, Wal-Mart sees 27 million customers 
and processes 500,000 transactions worth $2 
billion of revenue. (On the day after Thanksgiving, 
Wal-Mart’s busiest day of the year, the company 
processes about a billion transactions worth $20 
billion in revenue). The company ships about 
740,000 items daily and Wal-Mart Supercenters 
stock about 500,000 products each. Suppliers 
compete fiercely for shelf space. 

Every day between 3:00 and 5:00 a.m., the com-

“We don’t use HPC because we don’t 
understand the value of it and we don’t 
understand how to use it. We don’t have 
the tools and we don’t have the skills in our 
company. We need to be introduced and led 
with user-friendly tools that can produce 
results.” 

Gary Abayd 
President 
Clopay Plastic Products Company

From left: Dr. Jayant S. Sabnis, chief engineer, Systems Analysis 
and Aerodynamics, Pratt & Whitney; Marshall Phelps, corporate vice 
president, Microsoft Corporation.
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Wal-Mart “couldn’t do these kinds of things 
without this level of technology value. That’s 
why we made the investment in HPC. We can 
see the return and it’s helped make us that 
much more efficient.” 

Nancy Stewart 
Senior Vice President and Chief Technology Officer 
Wal-Mart Stores, Inc.

pany runs very large models on high performance 
computers to determine what is selling well in each 
store. That information is then sent to Wal-Mart 
suppliers so that they know what to stock in each 
store. It is also sent to every store so that shelves 
can then be “reformatted” to meet customer needs 
more appropriately. 

“If you really understand your information or your 
data, then you can do your predictive analysis,”  
Ms. Stewart explained.

In addition to using HPC for shelf space determi-
nations, store planning and resource planning, the 
company also uses HPC for operational “ergonomics.” 
From its headquarters in Bentonville, AK, Wal-Mart 
services all of its stores worldwide, right down to turn-
ing on the lights in the stores. “Within a day, I basically 
process a petabyte of data,” Ms. Stewart stressed. 

Ms. Stewart emphasized that Wal-Mart “couldn’t do 
these kinds of things without this level of technol-
ogy value. That’s why we made the investment in 
HPC. We can see the return and it’s helped make 
us that much more efficient.” 
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HPC Reveals a Major New Oil Trend for 
Chevron and its Partners

After spotting Chevron Chief Technology Officer 
Dr. Donald Paul in the audience, Conference co-
MC Dr. David Shaw asked him to come forward 
and comment on the recent, highly publicized 
discovery by Chevron and two of its partners 
of a new field in Gulf of Mexico deepwater that 
could yield 3-15 billion barrels of oil—boosting 
U.S. reserves by up to half. 

Dr. Paul said HPC was a crucial feature, “not just an 
add-on,” for enabling this important discovery. HPC 
has been used for seismic processing for many 
years, but Chevron’s “Jack-2” reservoir was at the 
very edge of current seismic imaging capability. Im-
aging at the scale of this project was unprecedent-
ed, with data sets up to a quadrillion (1015) points. 
Processing such vast data sets was impossible until 
the past few years brought advances in HPC capa-
bilities and visualization technologies. 

The features of the newly discovered reservoir were 
invisible until recently because of a huge canopy of 
salt that is sometimes miles thick, and geologists 
were skeptical about the amount of potential oil in 
that region. But with high performance computing, 
what was invisible became clear. “The HPC sys-
tems become significantly faster, so you can see 
more, adjust the algorithms, and finally image what 
you’re looking for. This opens up an enormous ex-
ploratory area 300 miles long and 100 miles wide,” 
said Dr. Paul. 

“It would not have been possible to have had 
this exploration success five years ago. We 
just didn’t have the horsepower to do the 
computations to apply in practice this kind 
of imaging, drilling, and reservoir modeling 
technology. HPC was absolutely critical.” 

Dr. Donald Paul 
Vice President and Chief Technology Officer 
Chevron Corporation
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Once HPC permitted Chevron to “see” the 
possibilities, the company had the confidence to 
proceed with the enormously expensive process 
of drilling a test well. HPC was used again for 
the even larger challenge of modeling in real time 
what the drilling process might be like. Specialized 
ships costing up to $1 billion each were needed to 
drill through 7,000 feet of water and 20,000 feet 
of underlying rock. The steel drillstrings were five 
miles long (8 kilometers). 

The next stage is to use HPC to model these reser-
voirs so that decisions can be made about how best 
to develop them. This will involve simulations with 
tens of millions of cells, eventually some of the larg-
est models ever. Again, the modeling will not be done 
in the lab, but “on the front line of production work.” 

“It would not have been possible to have had this 
exploration success five years ago,” Dr. Paul sum-
marized. “We just didn’t have the horsepower to do 
the computations to apply in practice this kind of 
imaging, drilling, and reservoir modeling technology. 
HPC was absolutely critical.”

Dr. Donald Paul, vice president and chief technology officer, 
Chevron Corporation
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Conference Proceedings

Bridging the Gaps with a Collaborative  
Ecosystem

Dr. Shaw concluded that exploiting the full potential of HPC to advance U.S. competitiveness is a 
significant challenge, but “we’re making enormous progress already,” thanks to the Council’s work 
and a pattern of increasing participation and collaboration. Referring to the Council’s HPC Initiative, 
Dr. Shaw said, “This isn’t just an independent research project. It’s something we wanted to be driven by 
the various stakeholders, and that has really happened. You’re making a very significant contribution to high 
performance computing, on the one hand, and to U.S. competitiveness, on the other.”

While the Council continues to do HPC-related research and evaluation, it will also move forward on 
important efforts that have grown out of the HPC Initiative, including the National Innovation Collaborative 
Ecosystem (NICE). “This is exactly what we need,” Dr. Shaw said. “It’s a way to bridge the gaps and get 
people working together. NICE is going to be a very exciting program, with high risk and very, very high 
potential returns.” He told conference attendees that the Council’s HPC Advisory Committee “will continue 
to rely on your help and your insights as we move ahead.”
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Appendix A

Conference Agenda
3rd Annual HPC Users Conference
Moving Beyond Islands of Innovation
Ronald Reagan Building and International Trade Center
1300 Pennsylvania Ave., NW
Washington, DC

7:30 a.m.	 Breakfast/Registration

8:15 a.m.	 Welcome

Deborah L. Wince-Smith, President, Council on •	
Competitiveness

Dr. Karen A. Holbrook, President, The Ohio •	
State University, and Co-Chair, Council on 
Competitiveness HPC Advisory Committee

8:45 a.m. 	 Keynote Address

Dr. Robert Rosner, Director, Argonne National •	
Laboratory

9:15 a.m. 	 Panel 1: High Performance Computing – Driving 
Competitiveness Through Collaborative Computing:

	 Industry, university and government executives will 
discuss the potential for expanding HPC usage 
for regional economic development and industrial 
competitive advantage through public-private sector 
collaboration, the strengths and weaknesses of 
different partnership models, and how we can better 
leverage the country’s HPC assets for a national 
competitive lift.

	 Moderator

Dr. Peter Freeman, Director, Computer & Information •	
Science & Engineering Directorate, National 
Science Foundation

	 Panelists

Beverly Clayton, Executive Director, Pittsburgh •	
Supercomputing Center

Ed Leonard, Chief Technology Officer, DreamWorks •	
Animation, SKG

Dr. Ian Foster, Director of the Computation Institute, •	
Argonne National Laboratory and the University of 
Chicago

Dr. Terry Talley, Chief Architect, Products and •	
Infrastructure Technology, Acxiom

10:45 a.m. 	 Break

11:15 a.m. 	 Partnering for Prosperity: Harnessing our HPC Assets 
for Competitive Strength: Results of two new user 
surveys examine partnership programs through the 
Department of Energy’s National Nuclear Security 
Administration and the National Science Foundation.

Suzy Tichenor, Vice President and Director, High •	
Performance Computing Project, Council on 
Competitiveness

12:00 p.m. 	 Adjourn to Atrium Ballroom for Luncheon

12:15 p.m. 	 Luncheon

The Honorable Dr. Raymond Orbach, Under •	
Secretary for Science, U.S. Department of Energy

1:30 p.m. 	 Return to Amphitheater for Afternoon Session

1:45 p.m. 	 Panel 2: Driving High Performance Computing Through 
the Supply Chain: Industry executives representing both 
suppliers and purchasers will explore the challenges 
and benefits of using the supply chain to drive HPC 
to a broader user base, as well as the role of HPC 
in optimizing a company’s supply chain for added 
profitability and competitive gain.

	 Moderator

Marshall Phelps, Corporate Vice President, Microsoft •	
Corporation

	 Panelists

Gary Abyad, President, Clopay Plastic Products •	
Company

Tom Lange, Director, Corporate R&D Modeling and •	
Simulation, The Procter & Gamble Company

Dr. Jayant S. Sabnis, Chief Engineer, Systems •	
Analysis & Aerodynamics, Pratt & Whitney

Nancy Stewart, Senior Vice President and Chief •	
Technology Officer, Wal-Mart Stores, Inc.

3:15 p.m. 	 Next Steps/Building the Strategy

Dr. David E. Shaw, Chairman, The D.E. Shaw Group •	
and Co-Chair, Council on Competitiveness HPC 
Advisory Committee

3:45 p.m. 	 Adjourn
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Appendix B

Partnering for Prosperity: Industrial 
Partnerships through the National Science 
Foundation’s Supercomputing Resources 

Executive Summary 
This was a collaborative study conducted by the 
Council on Competitiveness and IDC on behalf of 
the National Science Foundation (NSF). The study 
evaluated the experiences of industrial HPC user 
organizations engaged in partnerships with the NSF 
Centers at the National Center for Supercomputing 
Applications (NCSA), the Pittsburgh Supercomput-
ing Center (PSC), the San Diego Supercomputer 
Center (SDSC), and the Texas Advanced Comput-
ing Center (TACC). The study included 40 industrial 
partners and was conducted from December 2005 
to January 2006. 

The partnership program between NSF Centers and 
U.S. businesses clearly has been successful. All 40 
of the companies interviewed for this study were 
overwhelmingly positive about the expertise of the 
NSF Centers, and 95 percent said they would like to 
partner with the same NSF Center in the future (78 
percent said they already had plans in place for con-
tinuing to work with NSF Centers). Virtually all (93 
percent) said the NSF Center partnerships advanced 
their research and development efforts, 88 percent 
said the collaboration had “solved a specific prob-
lem,” and the vast majority (80 percent) concluded 
that the partnerships with the NSF Centers had met 
their objectives. That percentage could climb even 
higher, since 13 percent of the projects were still in 
progress when this study was conducted. 

Even more noteworthy is how often the partner-
ships directly benefited the companies financially, 

competitively, or both. More than half the sites (55 
percent) reported that the partnerships had ad-
vanced new product development, and 60 percent 
said the collaborations with the NSF Centers helped 
them get products to market faster. Related areas 
of value included revenue growth (38 percent of 
the sites), increased market share (30 percent), and 
the ability to respond to actual competitive threats 
(33 percent). Perhaps even more impressive, more 
than half (55 percent) of the 40 sites reported that 
their partnerships had “achieved a breakthrough or 
discovered something totally new.” This is particu-
larly important in today’s global marketplace, where 
competitive advantage is increasingly driven by the 
ability to create new value through innovation.

A major theme (cited by 43 percent of the sites) 
was how little was known in the business community 
about the valuable resources of the NSF Centers 
that were available to companies. They see the Cen-
ters as “one of America’s best kept secrets/national 
treasures—and shouldn’t be kept secret.” Respon-
dents felt that NSF has both a great opportunity and 
a responsibility to share these important resources. 

For most of the NSF Center business partners, HPC 
is indispensable. More than three-quarters of the 
sites (77 percent) stated that they could not operate 
as businesses without access to HPC resources, 
and 80 percent said they could not compete ef-
fectively or bring products to market fast enough 
without HPC. The most frequently cited benefits of 
HPC were time savings and better science. 
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Three out of four (75 percent) of the companies 
entered into partnerships with the NSF Centers to 
advance critical strategic work, that is, ongoing work 
central to their missions. The primary motivator for 
the remaining 25 percent was to solve an immediate 
problem. Sixteen of the sites (40 percent) were able 
to assign a dollar value to their partnerships, ranging 
from $100,000 to $57 million. The most common 
objective for the partnerships (78 percent of the 
sites) was access to the scientific and HPC exper-
tise of the Centers. Next in importance was access 
to the Centers’ HPC systems. Although 33 of the 
40 respondents (83 percent) reported having tech-
nical servers or supercomputers at their sites, they 
placed high value on being able to use much larger 
systems. This access to systems and expertise was 
deemed so important that 22 sites paid for aspects 
of the partnership, with costs ranging from $25,000 
to $7 million. It is noteworthy that 15 sites (38 per-
cent) installed HPC systems after their experiences 
with the NSF Center partnerships, although study 
data did not indicate whether these were system 
upgrades or first-time purchases.

Seven in 10 of the sites described their HPC work 
within the NSF partnerships as primarily research-
oriented, while the remaining 29 percent said they 
were mainly focused on production work. 

The companies’ primary suggestions for improve-
ment concerned access to the Centers’ HPC re-
sources, the cultural gap between businesses and 
universities, and red tape related to intellectual prop-

erty issues. The cultural differences ranged from 
difficult-to-address broad issues to specific prob-
lems open to consideration (“We needed some help 
during a school break, which caused big problems.”). 
Red tape issues were mentioned by just 15 percent 
of the sites, but in at least some of these cases, 
they became substantial impediments. 

Key Findings in the Study

The companies view the NSF Centers’ HPC •	
resources as a hidden gem and believe NSF has 
not just an opportunity, but a responsibility to 
market and promote these resources far more 
aggressively to U.S. businesses that exploit or 
wish to exploit HPC.

The partnerships between NSF Centers and •	
businesses have been remarkably successful. 
Companies that partner with NSF Centers are 
achieving real results, from shorter time-to-mar-
ket to higher quality products to better visualiza-
tion and breakthrough insights. In more than half 
the cases, the partnerships directly benefited the 
companies financially, competitively, or both. Even 
more impressive, more than half (55 percent) of 
the 40 sites reported that their partnerships had 
“achieved a breakthrough or discovered some-
thing totally new.” All 40 of the surveyed firms 
were overwhelmingly positive about the scientific 
and HPC-related expertise of the NSF Centers, 
and 95 percent of the firms want to partner with 
the same NSF Center again. 
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The aspects of the partnership the companies •	
rated most important were access to HPC 
resources and expertise (scientific and HPC) 
within the NSF Centers. More than three-quar-
ters of the sites said they could not operate as 
businesses without HPC. 

Recommendations for improvement focused on •	
enhancing technical support (especially docu-
mentation), narrowing the cultural gap between 
businesses and universities, alleviating red 
tape (particularly related to intellectual property 
rights), and choosing HPC systems with the 
needs of industry in mind. 

Implications For NSF 

NSF and the University HPC Centers it funds •	
have a strategic opportunity to provide a com-
petitive lift to the country by better promoting 
to industry the availability of the Centers’ ad-
vanced HPC systems and expertise. Current 
industry partners see these centers as hidden 
gems whose HPC systems and expertise could 
be used to accelerate innovation for competitive 
advantage if they are publicized more widely. Fur-
ther, by helping industry solve its most complex, 
competitively important problems, NSF also is 
advancing its own mission of supporting “high-
risk, high pay-off” ideas and novel collaborations. 

“One of America’s best kept secrets/national 
treasures—and shouldn’t be kept secret.” 

“There is untapped potential at the Centers for 
many organizations and businesses.” 

“More people need to know about these 
resources.” 

“Do a better job of promoting this resource to 
the business community.” 

“NSF needs to a better job of promoting the 
availability of these tremendous resources.” 

“We’ve advanced our R&D efforts dramatically.” 

“Advanced our understanding of the dynamics 
within the solar interior.” 

“It has offered tremendous advancements in 
our research and our understanding of HPC.”

By further promoting this availability and reach-•	
ing out to industry, NSF and the Centers can 
also help to grow the HPC market by stimulat-
ing increased private sector HPC usage among 
experienced users, periodic users, and even 
companies that have “never ever” used HPC. 
Survey data indicated that 38 percent of the 
industrial partners purchased HPC systems 
after partnering with the NSF Centers. Although 
study data did not indicate whether these were 
system upgrades or first-time purchases, clearly 
the industrial users saw value in increasing their 
in-house HPC capabilities after exposure to 
the systems and expertise at the NSF-funded 
University Centers. Such market growth will help 
reduce the cost of HPC systems and software, 
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benefiting NSF, academia, U.S. industry, and the 
country. Respondents even suggested a new 
NSF-sponsored grant program to support the 
proliferation of HPC into new industries. 

“NSF does not focus on how they can contrib-
ute to the American economy.” 

“NSF’s contribution to private industry in the 
U.S. is not nearly as great as it should/could 
be.” 

“Expend resources into tools for traditional 
industrial apps rather than leading-edge apps.” 

“An untapped resource that many in industry 
don’t know about.” 

“A competitive grant program to encourage 
companies and universities to think seriously 
about partnership opportunities (like an SBIR 
program).”

Data from the study confirms that the NSF •	
Center-industry collaborations are helping to 
address two important barriers that studies 
from the Council on Competitiveness indicate 
are preventing more widespread private sec-
tor usage of HPC: lack of access to large-scale 
systems and the need for “talent.” 

This NSF-funded Centers program can provide •	
much-needed access to large HPC systems not 
generally available to industry. 

“We can run larger jobs (instead of many 
smaller jobs)—more efficient.” 

“We’ve advanced [our research] much faster 
than we dreamed we could.” 

“This is a critical resource for the research  
community.” 

Companies were stimulated to partner with the •	
NSF Centers to gain access to expertise. Their 
comments about what they learned reflected this: 

“Immeasurable value from the Center’s 
personnel.” 

“It’s been a great opportunity to meet and 
learn from others in our field.” 

“The Centers provide access to great technical 
experts.” 

“Success in HPC is more about access to 
people and relationships than it is about hard-
ware. That’s what makes huge breakthroughs 
possible. ‘A supercomputer unused is a use-
less supercomputer. Partnering with the right 
people in a team is what makes a supercom-
puter useful.’ I’ve seen a lot more emphasis 
on hardware than on people. This needs to 
change—people are the magic ingredient.” 

Clearly industry sees partnering with the NSF-•	
funded University Centers as a way to access 
the larger HPC systems and added expertise it 
needs to solve some of its most difficult problems 
for competitive gain. And more competitive U.S. 
companies help the country to maintain national 
security and economic strength. 
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“We’ve advanced [our research] much faster 
than we dreamed we could.” 

“HPC has allowed us to make several 
scientific breakthroughs.” 

“It dramatically reduces our costs for [oil and 
gas] exploration.” 

“We’ve been able to discover many new 
things about the brain and contribute this to 
the world.” 

“It’s a telescope into the future.”

NSF and the Centers could make this valuable •	
program even more successful by working to 
create a more user-friendly environment for 
industry, from including industry requirements 
in HPC system procurements to improving 
technical support and documentation and 
ensuring that industry researchers can obtain 
adequate priority and access to HPC resources. 
NSF and the Centers could use the results of 
this study as a partial road map and supplement 
this with face-to-face planning meetings with 
participating businesses to set expectations and 
address issues in advance, where feasible. 

“We needed some help during a school break, 
which caused big problems.” 

“Machines need to be balanced between 
memory, disk, and CPU speeds.” 

“Keep improving documentation and 
procedures.” 

“The University stopped listening to industry.”

Red-tape related to intellectual property (IP) is-•	
sues was a significant show-stopper for a small 
number of users. These IP barriers prevented 
companies from publishing results and showcas-
ing their partnerships with the NSF-funded Cen-
ters. Addressing these would help the broader 
industrial community understand the benefits 
of using HPC, provide wider access to research 
results beyond the partnership company, and 
help the Centers to receive wider recognition for 
these valuable partnership programs. 

“Intellectual property issues were the ultimate 
problem.” 

“IP has been a major stumbling block.” 

“We would use it much more if IP issues were 
resolved.”
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Appendix C

Partnering for Prosperity: Industrial  
Partnerships through the National Nuclear 
Security Administration Academic Strategic 
Alliance Program

Executive Summary 
This collaborative study was conducted by the 
Council on Competitiveness and IDC on behalf of 
the U.S. Department of Energy/National Nuclear 
Security Administration Office of Advanced 
Simulation and Computing (DOE/NNSA/ASC). 
The main study included 12 industrial partners and 
was conducted from December 2005 to January 
2006. It is a testament to the perceived value of the 
NNSA/ASC Academic Strategic Alliance Program 
(ASAP) that when we asked the 12 companies 
interviewed for this paper to give us their summary 
recommendations (positive or negative) about 
working with the Alliance Centers, the vast majority 
(83 percent) of the respondents reported that their 
collaborations had met their objectives, and none 
claimed their objectives had not been met. Six of the 
12 sites were able to assign an actual dollar value 
to the partnership results. The values ranged from 
$200,000 to $1 million.

All of the respondents agreed that the partnerships 
advanced their firms’ research and development 
efforts. Even more remarkable is how frequently 
the partnerships directly benefited the companies 
financially or competitively, or both. An impressive 
one-third (33 percent) of the sites reported that 
their partnerships had “achieved a breakthrough 
or discovered something totally new.” All 12 sites 
responded “yes” when asked about their willingness 
to partner with the Centers in the future.

Access to high-performance computing (HPC) 
resources is indispensable for the 12 commercial 

firms. Three of the firms stated outright that they 
could not operate as businesses without HPC, while 
many of the others said essentially the same thing in 
other ways. The benefits of HPC for the companies 
extend far beyond time and cost savings in the 
product development process. For many of the firms, 
HPC provides valuable new insights—breakthroughs 
in thinking that can result in superior products with 
important competitive advantages. Nearly two-thirds 
of the partnerships had existed for at least five years 
(many are still in progress). Six of the sites provided 
funding for certain aspects of their partnerships. 
Nearly seven in eight of the respondents’ projects 
are primarily research-oriented, with the remainder 
focused on production work. In most cases (57 
percent), the Advanced Simulation and Computing 
(ASC) Alliance Centers approached the commercial 
firms about partnering, but in about one-third of the 
cases, the businesses were the initiators. 

The primary benefit the firms anticipated was knowl-
edge transfer based on the assumed (or confirmed) 
greater scientific expertise of the Centers’ personnel. 
The expectations for knowledge transfer were very 
specific in some instances (“to make use of turbo 
machinery code”).

The aspect of the partnership the largest contingent 
(50 percent) of respondents considered important 
was access to experts within the Alliance Centers. 
Access to large HPC computers emerged as the 
second-most-popular benefit. Three-quarters of the 
commercial sites rated the responsiveness of the 
Centers as either “excellent” (42 percent) or “very 
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good” (33 percent). The remaining 25 percent of the 
sites expressed at least some level of dissatisfaction 
with responsiveness. 

A full 89 percent of the responses to the question 
“What worked well?” had to do with the quality of 
the human interactions with the Centers’ personnel. 
It speaks well for the Centers that such a high 
percentage of the commercial firms reported that 
these interactions “worked well.” 

The commercial firms offered constructive criticism 
as well. Disappointment with the pace of the proj-
ects can be attributed, at least in part, to cultural 
differences between the commercial firms and 
the universities. The focus or fit of the project was 
sometimes a problem, and inevitably some of the 
results were unwelcome surprises. 

By far, the largest criticism (59 percent of all respon-
ses) concerned inadequate communication—the  
need for better advance planning and more regular, 
structured communication throughout the projects. 
Another important criticism was about “flying blind,” 
that is, not understanding the universities and their re-
sources before starting the projects. There were also 
some calls for improved technical communications.

Key Findings in the Study

A full 83 percent of the commercial partners •	
said the partnerships had met their expectations. 
All 12 of the firms said that the collaborations 
advanced their R&D efforts and that they would 
be willing to partner with the Centers again in 
the future. 

The primary benefit of the partnerships •	
(anticipated and actual) was knowledge transfer 
from the Centers to the commercial firms. The 
firms planned to use this knowledge to gain 
competitive advantages in their businesses.

Access to HPC resources is indispensable for •	
all 12 firms. HPC provides not just time and cost 
savings but also valuable new insights that can 
result in superior products. 

What worked best were the human interactions •	
between the companies and the Centers. 

What worked least well was bridging the •	
cultural differences between the companies 
and universities, especially (from the 
companies’ perspectives) the lack of adequate 
communications before and during the projects. 

Implications for NNSA 

Although it was never a program goal, ASAP •	
demonstrates that strategic public-private sec-
tor partnerships can provide significant value by 
lifting the country to a higher level of competitive-
ness. In particular, ASAP provides an opportunity 
for NNSA to demonstrate in quantifiable terms 
that it can successfully leverage its HPC resourc-
es to both meet national security mission needs 
and accelerate the nation’s economic security 
and global competitive position—providing an 
enhanced return on the government’s investment 
in HPC assets.
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ASAP benefits the NNSA by attracting (and •	
providing the opportunity to attract) not only 
leading academic research organizations but 
also experienced industrial HPC users who can 
contribute some of the best thinking industry 
has to offer. These individuals are accustomed to 
using HPC in sophisticated ways.

“HPC provides enhanced insight into our 
problems.” 

“It allows us to solve more complicated 
problems in a reasonable amount of time.” 

Data from the study confirms that ASAP can •	
help address two important barriers that studies 
from the Council on Competitiveness indicate 
are preventing more widespread private sector 
usage of HPC: lack of access to large-scale 
systems and the need for “talent.” 

ASAP and its Alliance Centers can provide --
much-needed access to large HPC systems 
not generally available to industry. 

“Most companies cannot afford 
supercomputers at this time. It’s not 
something the average large company can 
afford.” 

“We entered into this partnership to acquire 
technical and computational resources.”

By providing this access, ASAP is helping --
companies achieve breakthrough insights 
needed for competitive gain. 

“It gives us a glimpse of the future.”

Companies were stimulated to partner with the --
Alliance Centers to gain access to expertise. 
Their comments about what they learned 
reflected this desire. 

“More knowledge of advanced algorithms.” 

“Mathematical models themselves and how to 
apply them to large-scale computing.” 

“New approaches to solving problems.”

Clearly, industry sees partnership with the --
NNSA Alliance Centers as a way to access 
the larger HPC systems and the added 
expertise it needs to solve some of its most 
difficult problems for competitive gain. More 
competitive U.S. companies help the country 
to maintain national security and economic 
strength and raise the standard of living. 

Travel between the Alliance Center experts and •	
industry participants was often substantial, indi-
cating that collaboration tools are immature or 
not used. The program could provide a test bed 
for more mature collaboration tools in order to 
accelerate program accomplishments and re-
duce costs. 

“Usually innovation took place through 
meetings and conference calls. That process 
takes longer than doing it in a collaborative 
fashion. We need to move from serial to 
collaborative innovation.” 
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ASAP and its Alliance Centers could achieve •	
better outcomes if industry is brought into the 
program “from the start.” In addition, industry 
could help identify problems whose solutions 
would benefit both NNSA and industry, 
enhancing NNSA’s ability to meet its mission-
critical needs and at the same time accelerate 
innovation for national gain. Small modifications 
to the program would bring about a major 
competitive lift.

NNSA could specify in future RFPs that it --
will select a certain number of proposals that 
include industry participation. This will not 
preclude academic institutions from submitting 
proposals that do not need industry input, but 
it would encourage some universities to draw 
industry into the process at the beginning. 

NNSA could further specify that any proposals --
that include industry participation must explain 
the competitive gain that industry anticipates 
from its participation, such as reduced costs, 
solving a currently intractable problem that 
will stimulate development of new products 
or processes for itself or its customers, faster 
time to market, and so forth.

By continuing to engage industry in ASAP, •	
NNSA can stimulate increased HPC usage 
within the private sector and provide a much-
needed HPC market stimulant. The resulting 
market growth will help reduce the cost of HPC 
systems and software, benefiting NNSA, U.S. 
industry, and the country.
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Sun Microsystems, Inc

Jeffrey Birnbaum  
Managing Director,  
Global Head of Enterprise Computing 
Morgan Stanley

Beverly Clayton 
Executive Director 
Pittsburgh Supercomputing Center

Anthony Robbins 
President of SGI Federal  
Senior Vice President, North American Field Operations 
SGI

Timothy Lyons 
Executive Director,  
Office of the Chief Technology Officer 
Morgan Stanley

Greg Brandeau 
Vice President of Technology 
Pixar Animation Studios

Daniel Reed 
Vice-Chancellor for Information Technology and CIO 
University of North Carolina

Reza Sadeghi 
Vice President, Enterprise Computing 
MSC Software

Saadat Syed 
Senior Fellow 
Pratt & Whitney

George Vradenburg 
President 
Vradenburg Foundation
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PU B LIC SECTOR

Rick Stevens 
Division Director,  
Mathematics and Computer Science 
Argonne National Laboratory

Peter Freeman 
Assistant Director for CISE 
National Science Foundation

Simon Szykman 
Director 
National Coordination Office for Networking and 
Information Technology Research and Development

William Harrod 
Program Manager, IPTO 
Defense Advanced Research Projects Agency (DARPA 
U.S. Department of Defense 

Dona Crawford 
Associate Director Computation 
Lawrence Livermore National Laboratory

Thomas Zacharia 
Associate Laboratory Director,  
Computing and Computational Sciences Directorate 
Oak Ridge National Laboratory

Dimitri Kusnezov 
Director, Office of Advanced Simulation and Computing 
U.S. Department of Energy

John Morrison 
Division Leader,  
Computing, Communications, & Networking  
Los Alamos National Laboratory

George S. Michaels 
Associate Laboratory Director, Computational  
and Information Sciences Directorate 
Pacific Northwest National Laboratory

Daniel Hitchcock 
Senior Technical Advisor,  
Office of Advanced Scientific Computing Research 
U.S. Department of Energy

Stephen Younger 
Senior Fellow, Theoretical Division 
Los Alamos National Laboratory

William Camp 
Director,  
Computation, Computers, Information and Mathematics 
Sandia National Laboratories
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Council Membership, 2006

BOAR D

Chairman 
Charles O. Holliday, Jr.
DuPont

University Vice Chairman 
G. Wayne Clough
Georgia Institute of Technology

Labor Vice Chairman 
Douglas J. McCarron
United Brotherhood of Carpenters and  
Joiners of America

Chairman Emeritus 
F. Duane Ackerman 
BellSouth Corporation

President 
Deborah L. Wince-Smith 
Council on Competitiveness

EXECUTIVE COM M ITTE E

William R. Brody
The Johns Hopkins University 

Jean-Lou A. Chameau
California Institute of Technology

Richard T. Clark
Merck & Co., Inc.

Jared L. Cohon
Carnegie Mellon University

John J. DeGioia
Georgetown University 

Gary T. DiCamillo 
American Crystal, Inc.

Robert C. Dynes
University of California

John A. Edwardson
CDW Corporation

John M. Engler
National Association of Manufacturers

Marye Anne Fox
University of California, San Diego

William D. Green
University of California, San Diego

Sheryl Handler
Ab Initio 

John L. Hennessy
Stanford University

John A. Hillerich IV
Hillerich & Bradsby Co., Inc.

Susan Hockfield
Massachusetts Institute of Technology

Shirley Ann Jackson 
Rensselaer Polytechnic Institute

Jeffrey B. Kindler
Pfizer Inc

Edward J. McElroy
American Federation of Teachers, AFL-CIO

John B. Menzer
Wal-Mart Stores, Inc.

John P. Morgridge
Cisco Systems, Inc.

Samuel J. Palmisano
IBM Corporation

Michael E. Porter
Harvard University

Luis M. Proenza
The University of Akron

James H. Quigley
Deloitte & Touche USA LLP

Patricia F. Russo
Lucent Technologies Inc.

Kenan E. Sahin
TIAX LLC

David E. Shaw
The D. E. Shaw Group

Lawrence Weber
W2 Group Inc.

Robert J. Zimmer
The University of Chicago

G E N E RAL M E M B E RSH I P

Michael F. Adams  
The University of Georgia

Anthony J. Alexander  
FirstEnergy Corp.

Richard A. Anthes  
University Corporation for Atmospheric Research

William F. Ballhaus, Jr.  
Aerospace Corporation

Steven A. Ballmer 
Microsoft Corporation

Brian M. Barefoot  
Babson College

Craig R. Barrett  
Intel Corporation

Robert J. Birgeneau  
University of California, Berkeley 

James H. Blanchard  
Synovus Financial Corporation

Lee C. Bollinger  
Columbia University

David L. Boren  
The University of Oklahoma

Erskine Bowles  
The University of North Carolina

Richard H. Brodhead  
Duke University 

Amber M. Brookman  
Brookwood Companies Incorporated

Michael J. Burns  
Dana Corporation

George Campbell, Jr.  
The Cooper Union for the Advancement of Science and 
Art, Inc.

Curtis R. Carlson  
SRI International

Albert Carnesale  
University of California, Los Angeles

John T. Casteen, III  
University of Virginia

Jeff Chapman  
Harbinger Technologies Group, Inc.

Roy A. Church  
Lorain County Community College

Mary Sue Coleman  
University of Michigan

France A. Cordova  
University of California, Riverside

Michael M. Crow  
Arizona State University

Ruth A. David  
Analytic Services, Inc. (ANSER)

Ernest J. Dianastasis  
Computer Aid, Inc.

Michael V. Drake  
University of California, Irvine

Roger A. Enrico  
DreamWorks Animation SKG Inc.

Alice P. Gast 
Lehigh University

E. Gordon Gee  
Vanderbilt University

Thomas F. George  
University of Missouri, St. Louis

James W. Griffith  
The Timken Company



  45

Amy Gutmann  
University of Pennsylvania

Peter Halpin  
World Resources Company

David C. Hardesty, Jr.  
West Virginia University

Jack Harding  
eSilicon Corporation

Robert Hemenway  
The University of Kansas

Adam W. Herbert  
Indiana University

Richard Herman  
University of Illinois at Urbana Champaign

Karen A. Holbrook  
The Ohio State University

Mark V. Hurd  
Hewlett-Packard Company

Jeffery R. Immelt  
General Electric Company

Irwin M. Jacobs  
QUALCOMM, Inc.

John I. Jenkins  
University of Notre Dame

Martin C. Jischke  
Purdue University

Terri Kelly  
W. L. Gore & Associates

Carl F. Kohrt  
Battelle Memorial Institute

Raymond R. Kwong 
SCRAM Technologies, Inc.

A. G. Lafley  
The Procter & Gamble Company

Robert W. Lane  
Deere & Company

Lester A. Lefton 
Kent State University

Richard I. McCormick  
Rutgers, The State University of New Jersey

Martin G. McGuinn  
Mellon Financial Corporation

W. James McNerney, Jr.  
The Boeing Company

Richard K. Miller  
Franklin W. Olin College of Engineering

James B. Milliken  
University of Nebraska

Clayton Daniel Mote, Jr.  
University of Maryland

Diana S. Natalicio  
University of Texas, El Paso

Mark A. Nordenberg  
University of Pittsburgh

Peter O’Donnell, Jr.  
O’Donnell Foundation

James L. Oblinger  
North Carolina State University

Constantine Papadakis  
Drexel University

Antonio M. Perez  
Eastman Kodak Company

Peter G. Peterson  
Blackstone Group

Harold J. Raveché  
Stevens Institute of Technology

Robert L. Reynolds  
Fidelity Investments

John W. Rowe  
Exelon Corporation

Michael C. Ruettgers 
EMC Corporation

Stephen B. Sample  
University of Southern California

Carl J. Schramm  
Ewing Marion Kauffman Foundation

Ivan G. Seidenberg  
Verizon Communications

Joel Seligman 
University of Rochester

Robert N. Shelton 
The University of Arizona

Sanford C. Shugart  
Valencia Community College

Ruth J. Simmons  
Brown University

Lou Anna K. Simon  
Michigan State University

Albert J. Simone  
Rochester Institute of Technology

John B. Simpson  
State University of New York at Buffalo

Andrew A. Sorenson  
University of South Carolina

Graham B. Spanier  
The Pennsylvania State University

Susan S. Stautberg  
Partner Com Corporation

Charles W. Steger  
Virginia Polytechnic Institute and State University

John D. Stobo  
University of Texas Medical Branch

Henri A. Termeer  
Genzyme Corporation

Lydia Waters Thomas  
Mitretek Systems Inc.

Lee T. Todd, Jr.  
University of Kentucky

Stephen J. Trachtenberg  
The George Washington University

Peter J. Ungaro  
Cray Inc.

Steven L. VanAusdle  
Walla Walla Community College

Larry N. Vanderhoef  
University of California, Davis

Les C. Vinney  
STERIS Corporation

G. Richard Wagoner, Jr.  
General Motors

Edie Weiner 
Weiner, Edrich, Brown, Inc.43 

William C. Weldon  
Johnson & Johnson

William Weyand  
MSC.Software Corporation

Sharon P. Whitely  
ThirdAge Inc.

Jack M. Wilson  
The University of Massachusetts

James Wright  
Dartmouth College

Mark S. Wrighton  
Washington University

Henry T. Yang  
University of California, Santa Barbara

Paul A. Yarossi  
HNTB Corporation

Nancy L. Zimpher  
University of Cincinnati

William D. Zollars  
YRC Worldwide Inc.

Steven G. Zylstra  
Pittsburgh Technology Council
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National Affiliates and Council Staff, 2006 

NATIONAL AFFI LIATES

Alliance for Excellent Education

American Association for the Advancement of Science

American Institute for Medical and Biological  
Engineering Inc.

American Mathematical Society

American Petroleum Institute

American Society for Engineering Education

American Society for Quality

ASME International

Association of American Colleges and Universities

Association of American Universities

Association of University Related Research Parks

BITS Financial Services Roundtable

The Conference Board, Inc.

Council on Governmental Relations

Delaware Technology Park, Inc.

General Aviation Manufacturers Association

IEEE-USA

Innovation Works

Iowa Business Council

JumpStart, Inc

National Association of Management and Technical As-
sistance Centers

National Association of Manufacturers

National Association of Seed and Venture Funds, Inc.

National Center for Manufacturing Sciences

National Center for Women & Information Technology

NorTech

Nuclear Energy Institute

Oak Ridge Associated Universities

Rothman Institute for Entrepreneurial Studies

SMC3

Technology CEO Council

United Negro College Fund, Inc.

U.S. Civilian Research & Development Foundation

U.S. Council for International Business

University Economic Development Association

COU NCI L STAFF

Deborah L. Wince-Smith 
President & CEO

C. William Booher, Jr. 
Chief Operating Officer

Debra S. van Opstal 
Senior Vice President, Programs & Policy

William C. Bates 
Vice President, Government Affairs

Chad Evans 
Vice President, National and Global Innovation Initiatives

Randall T. Kempner 
Vice President, Regional Innovation

Mohamed N. Khan 
Vice President, Information Technology

Michael J. Meneer 
Vice President, Communications

Susan P. Rochford 
Vice President, Sustainability Initiatives

Betsy Thurston 
Vice President, Strategic Development

Suzanne P. Tichenor 
Vice President, High Productivity Computing

Jennifer J. Mateik 
Controller

Gabrielle L. Trebat 
Director of Global Programs

David A. Attis 
Senior Director of Policy Studies

Samuel Leiken 
Senior Director of Policy Studies

Amanda B. Welch 
Manager of Policy Studies

Mary B. Marchal 
Senior Research Associate

Lars-eric Rödén 
Senior Research Associate

Marco V. Rodriguez Tapia 
Senior Research Associate

Lee Dachi 
Membership Manager

Marcy S. Jones 
Executive Assistant to the President

Blythe D. Chorn 
Special Assistant to the President

Joseph R. Bobbitt, IV 
Associate

Kristy L. Hawley 
Associate

A. Shale Rome 
Associate

Anna E. Schmitz 
Associate

COU NCI L FE LLOWS

Erich Bloch 
Distinguished Fellow

Daniel S. Goldin 
Distinguished Fellow

Alan P. Larson 
Distinguished Fellow

Thomas J. Ridge 
Distinguished Fellow

Ed Donnelly 
Senior Fellow

Lisa Guillermin Gable 
Senior Fellow

COU NCI L ADVISORS

Jennifer S. Bond 
Senior Advisor

Robert B. Graybill 
Senior Advisor

COU NCI L I NTE R NS

Jennifer E. Carr 
Intern

April Volke 
Intern
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WHO WE ARE

The Council’s mission is to set an action agenda to 
drive U.S. competitiveness, productivity and leader-
ship in world markets to raise the standard of living 
of all Americans.

The Council on Competitiveness is the only group 
of corporate CEOs, university presidents and labor 
leaders committed to ensuring the future prosperity 
of all Americans and enhanced U.S. competitiveness 
in the global economy through the creation of high-
value economic activity in the United States.

Council on Competitiveness

1500 K Street, NW
Suite 850
Washington, DC 20005
T 202-682-4292
Compete.org 

HOW WE OPERATE

The key to U.S. prosperity in a global economy is to 
develop the most innovative workforce, educational 
system and businesses that will maintain the United 
States’ position as the global economic leader.

The Council achieves its mission by:

•	 Identifying and understanding emerging chal-
lenges to competitiveness

•	 Generating new policy ideas and concepts to 
shape the competitiveness debate

•	 Forging public and private partnerships to drive 
consensus

•	 Galvanizing stakeholders to translate policy into 
action and change

About the Council on Competitiveness
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