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America’s capacity to innovate has become the single most important determinant of future
prosperity. And, our leadership in technologies, such as high performance computing (HPC),
create an innovative competitive edge.

For decades after World War I, America enjoyed unchallenged preeminence in science and
technology, a comfortable cushion of leadership which fueled economic growth. But, as the
Council’s Innovate America report highlighted, two critical factors have changed. First, the
number of innovator nations is growing—and global competition at the high end of the
science and technology spectrum is unquestionably more robust. Second, the nature of
innovation itself is changing. Its pace is faster, its scope multidisciplinary and technologically
complex. Most importantly, it requires collaborative partnerships to create a fusion between
insight, ideas, and invention.

While the competition is getting better in many areas, America’s leadership in high perfor-
mance computing remains one of its unique competitive strengths. High performance
computing creates high leverage opportunities for scientific breakthrough to solve many of
America’s national as well as industrial grand challenges and faster, cheaper validation and
deployment of new products and services. But, HPC capabilities are expensive, complex and
knowledge intensive—and not always readily available or affordable for America’s private
companies.

The public-private partnerships jumpstarted by the National Science Foundation (NSF)
through the university supercomputer centers it funds constitute best practice innovation
prototypes that will drive America’s competitiveness in the 21st century. They lay the ground-
work to leverage HPC capabilities through collaborative, multidisciplinary networks that are at
the cutting-edge of innovation leadership.

Because of their critical importance in advancing America’s capability to leverage its HPC
leadership, the Council launched a survey of the industrial partners of these NSF-funded HPC
centers of excellence to explore what worked—and what needs work. As the survey responses
indicate, these collaborations create new value opportunities for the country and the companies
alike. But, they also highlight areas where we can do better. The lessons learned through this
effort generate the kinds of insights that will be critical to capture and capitalize on an unique
national asset.
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EXECUTIVE SUMMARY

This was a collaborative study conductad by the Council on Competilivenass and (DG
on behalf of the Mational Scienca Foundation (NSF). The siudy evaluated the
expanances of industrial HPC wser organizations engaped i parinerships with the
MSEF Canters at the Mational Canter for Suparcomputing Applications (NC5A) the
Fittsburgh Supercompating Canter (PSC), the San Diege Supercomputer Cantar
(SDEC), and the Texas Advanced Computing Cenber (TACE), The study incleded 40
imgiustrial partners and was conducted from December 2005 o January 2006

The parneship program betwesn NSF Centers and LS. businesses clearly has
bBeen successful. All 40 of the companies nteniewed for this sludy  wens
overwheimingly posiinee about the eaperise of the NSF Centers, and 95% said thay
would like to pariner wilh the same NSF Center in the fudure (F8% said they already
had plans in place for contnuwng bo work wilh MSF Ceanbars). Virtualy all [(83%) sad
tha M5F Center parinarships advanced their rezearch and development efforts, 88
said the colaboration had "solved a specific problem,” and the vast majority (0%
concleded that the parnerships with the MSF Centers had met their objectives. That
percentage could climb even higher, since 13% of the projects were sill n progress
when this study was conducted

Even more notswarthy is how often the partnerships dgirectly bensfited the companies
financaally, compstitivaly, or both, More than balf the sites (55%) repored that the
parnerships had advamoed new produst development, and G0%  sead  the
collaborations with the NSF Centers helped them gel products 1o mankest faster,
Related areas of value induded revenes growth (28% of the sites), increased market
share (30%), and the ability te respond o actual competdive threals (33%). Perhaps
eyan more impressive, over half (55%) of the 40 sites reporad that ther partnerships
had "achieved a breakthrough or discovered something totally new”™ This is
paricularly importanl in today’s global markeiplace, where compatitive advantage is
imcreasingthy driven by the sbilty to create new value through imnovation.

& major theme {cited by 43% of the sites) was how lithe was known in the business
cammunity abowt the valuable resources of the NSF Centers that were evailable o
companies. They see the Centers as "one of America’s best kept secretsinational
freasures — and shouldn't be kept secret.” Respondents fell that M5F hes both &
great opporiunity and a responeibility to share theas impartan resaurces.

A major theme (ohed
by 43% af tha sias)
WES how itk wes
Encwn i Ehe busness
COmImanity about fhe
waluahile respurces of
e WSF Canters than
were avallable 1o
COMPANKEE



For most of the NSF Center business pariners, HPC s indispenzable. More than
three-quarters of tha sites (77%) stated that they could not operata a5 businesses
without seoess to HPC resources, and B0% said thay could not compets affectively or
bring products to market fest anough without HPC. The most fragueenily citad banefis
of HPC worg time savings and betber science,

Three cut of four (754) of the companies enlered inte partnerships with the NSF
Conters to advance witical strategic work, that is, ongoing work central to their
missions. The primary motivator for the memaining 25% was o solwe an immediate
problem. Siteen of the siles (4000) were able to assign a dollar value o their
partnarships, ranging fram 100,000 to 357 million. The mast common abjactiva far
tha partrerships (T8 of the sites) was access {o the sceniific and HPC expartise of
the Centars. Mexd in imporance was accass fo the Centers’ HPC systarms. Althowgh
33 of the 40 respondents (33%) reported having technical sarvers or supercompuiers
at thesr sites, they pleced high value on being able to wse much larger systems. This
access to systems and experlise was deemed so important that 22 sites paid for
sapacis of tha partnership, with coste ranging from 528000 to 37 milion. 1t is
noienworthy that 15 sites (38%) instelled HPC systams afier thair axpariencas with the
MEF Center parinerships, althowegh stedy data did not ndicate whether these were
sysbEm upgrades or frsi-lime purchases,

Seween in 10 of the sites described their HPC wiork within the NSF parnerships as
primarily ressarch-orented, while the emaining 29% said they were mainly fooused
on production woark,

The companies’ pamary suggestions for improvement concerned accass to the
Canters’ HPC resowces. fhe culiural gap bebwaen businesses and wnivarsities, and
red tape ralated fo intebectual property issues. The cullural differences ranged from
difficult-to-address broad issues fo specific problems open o conssderation ["We
needed some help durng a school break, which cavssd g probferms."}. Red tape
iszwes ware manfoned by just 15% of the sites, but in at leas! some of thase cases,
they bacama substantial impedimeants.

Key Findings in the Study

E The companes view the NSF Centars’ HPC rescurces a5 a hidden gem and
balieve M5F has not just an opportunity, but a responsibiity to market and
promote thesa reseurces far more aggressivaly fo LS. busnesses that exploit
or wish fo exploit HPC,

El The parinarships between NEF Centers and businesses have been remarkably
successful Companies that partner with M5F Centers are achiewing real resulis,
from shorer ime-te-market to higher quality products 1o betler wisualzation and
breskthrough msights. In mora than half the cases, the parnemships diectly
banefited tha companiss financially, compeftively, or both. Ewen mons
imprassive, ovar half (55%) of the 40 sites reportad thel their partnarships had
"achicved a breakthropgh or discovered something tofally now.® All 40 of the

The companies view
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ﬂur'.'e'yed firms were mnen.meimlnglgr |'.'|-|:|Ell|'|'E' about the ecientiic and HFC-
retzied experise of tha NSF Centars, and 85% of the firms want tx partner with
the same NSF Center again

The agpects of he painership the companies rated most imponant were access
to HPC resources and expertise (scentific and HPC) within the NSF Centers.
More than three-guarters of the siles seid they could nof operale as businesses
withaut HPC,

Recemmendations for improvemean! focused on enhancing lechnical support
(especially documentation), namowing the cullural gap between businesses and
unversties, allevigling red fape (parbcularly relaled fo intellecteal propeny
righils), and choesing HPC systems wilh the neads of indusiry in mind

Implications For NSF

|

NSF and the University HPC Centers it funds have a siratege opporiunity o
provide a comgelilive liff i the country by befter promobing to industry the
avallability of the Centers’ advanced HPC systems and experfise. Current
industry partners see these cenlers as higen gems whoese HPC systems and
expertise could be used 1o accelerale innovation for competitve advantage if
they are publicized more widely Further, by helping industry sohe its most
camples, compealibvely impodant prablerms, NESF alsa s advancing it own
migsion of supporting "high-nsk, gk pay-ed ideas and novel collaborations.

"Oig o America's bosl kapl secrelahalional easures — and shoalanT be
kopt seced.”

“Thare l& wilappod pofential al the Cenlers for many oganizelians and
Dwasirne sses,

“are people seed to know abow! thess resaes.”
Do & betier job of premoting s resourcs fo e business comrmarily.

WEF needs lo @ beller ol of provmaling e avalabiily of these emerndous
regmirces.”

"We've advanced ol RED efwTs dramalicaly.”
"Advanced o undersfanding of fe dynamics wilinr fe solar Aenor, ”

T has ofered (redmerndods  advacemeits i our research and  owr
understanding of HFC."

By further promoting this avallability and reaching out to Industry, MNSF and the
Centers can also help o grow the HPC market by stimulaling increased prvate

el paapie nead lo
R ahodl ess
FREOUTERE. "



saclor HPC wsage among experienced users, penodic uvsers. and ewen Survey data indicated
companies that have “never ever” usad HPC., Survey data indicated that 38% of theat 35% of fhe

the industial pertners purchased HPC systems after parinering with the NSF 'D"Ergw;”;?m
Centgrs. Although stedy dats did not ndicata whethar these wara sysiam sy nlesre aler
upgrades or first-fime purchases, dearly the ndustial users saw valug n %r::“g:mm“
ingreasng their in-house HPC capabiliies after saposure o the systems and

expertise at the NSF-funded University Centers. Swuch market growth will beip

recfuce the cost of HPC systems and software, benefiting M5F, academia, U5,

industry, and tha country. Respondents even suggested a new NSF-sponzoned

grart program to suppart the proliferation of HPC info new industrias.
"WEF dogs nof focws on how they can confribude fo the Ameancan econamy.”

"NEF's confribulion fo privade industng in the ULS. is nof neary a5 greal as i
Stowdiomd be.”

"Expend mesowrcas info lools for fradiona! indusiial apps rether than
leading-edge appe.”
“Arr unlappsd resowce thal many in ndosiry don'’t krmow aboo, ™

“A competifive grard program fo encourage companies and urvrersiies o
Hhink senously abowt partnership opporunities (ke an S8IR program).”

Cata from the study confims thet the WSF Center-industry collaborations ane
helpmg to address fwo important barriers that sludies from the Coundl on
Competitivenass indicate ara preventing more widespread private sector usags
of HPC: lack of accass to large-scale systams and tha nead for "takant.”

3 This MEF-fundad Centars program can provide much-nesded aoccess bo
large HPC systems not generally avaidable to industry,

"W can run larger jobs (instead of many smaler jobs] — maore efficient.

We've advanced [our research] much faster then we dreamed we cowld Tin've sdvanocod four
research) much fster
s o - Phirt vt cirigvriad wes
“This is a entical resguce for the research community " o,

d  Companies were stimulated to pariner with the MEF Conbers to gain access
to experise. Their comments about what they lsamed reflected this;

“rmrreasurable value frome e Gerter'’s personmad,
s been a greal ppporurity o meat and beam o offvers oour Seid ®
“The Gemters provios access o greal fechmical expens,”

“Sercess N HPG is move about acoess fo people and relabipnatiips Han if 5
about farchwarg. That's whal makes boge breakthroughs possibe. 4
SUPENTOMPIter Wased {5 3 useless supercompter. Fartaerdog with the might
people m a team is whal makes 8 sypercormpaler usefid' Mee seen a ol



mare emphasiE on hardwvare dan on people. This meeds fo change —
penpie e the maio imgredisnt. ©

d  Clearly indusiry sees partnering with the MSF-funded University Centes as
a way to acceas the larger HPC systems and sdded sxpertize | neads to
solve soma of s most difficult problems for compatitve gain, And more
compeditive 5. companies help the coundry o mantain national security
and sconomic strength,

We've advanced [our research)] much faster than we dreamsd we cowld
HPE has allowed us o make several sehermtiffic reaktvoughs,”
It dramalically reduces owr costs for folf and gas) explomtion, ®

We've beon able fo discover many mew fings abow the bradn and
cowitribte fhis bo e wonld”

s a felpscope fnfo (e M, t's & Iefescops i
the firfums. ®

MSF and the Centers could make his valuable program even mone successful by
warking 1o creade a more user-friendy environment for industry, fram including
industry raquirements in HP'C sysfem procuremands o improving  technical
support and documentation and ensuring that industry researchers can obtan
adegusata priority and access 1o HPC resowcas, NEF and the Cenlers could uze
the results of this study &5 a partial road map and supplement this with face-io-
face planning mestings with paricipating businesses to sat expectations and
address issues in advanca, whers feasibla,

"W nesded some fielp didimg & schoo! break, which csised big probferms.”
“Machinez nead to be halanced hatween memaory, oizk, and CPU speeds.”
"Keep improving docwmentshon and procedurss,

"The Universily stopped listening fo indusiry. "

1 Red-tape related io intellectual propery (IP) issuss was a significant show- Facfape refated
stopoer for B small number of users. Thase IP barriers prevented companias mgmw
from publishing results and showeasing thair partnerships with tha MSF-funded mpnificant show-
Centers. Addressing these woald help the broader industrial community il ﬁmﬂ

understand the benpefits of using HPG, provide wider access to research resulis
bayond the parinership compary, and el the Centers o eceive wicer
recagnition for these valuable partnership programs.

“irtelaciual propaerdy msues wene the uitimalte probiom.

“IF has been a maier sturmbling block. ™

W would tee it merch more i 1P issies ware resolvad.”
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SITUATION OVERVIEW

This was a collaboralive study conducted by the Courcil an Competilivensss and IDC
on behall of the National Science Foundation (MSF). The study inclisded 40 users of
MSF-lunded University HPC Centers and was conducied from Decembsr 2005 o
January 2008, It evaluaied the users’ experiences ab the National Center for
Supercomputing Applications (MCSA), the Pittlsburgh Supercomputing Center (PEC),
the San Diege Supsrcomputer Cenfer (3DSC), and the Texas Advanced Computing
Center (TACC), It explored how ndustnal companies have worked with these Cenlers
(what worked wel and whal didn't) in order 1o identify and collect eas on how [0
make these pannershps work belter in the fulure

The 40 users of the NEF-funded University HPC Centers interviewsd for this sfudy
represent a broad spectnum al arganizations thal explodl high-perfarmance somputing
for compedilive advantage. Thity-eighl were a mix ol for-profl and nod-lor-peofil
organzabons conducting HPC research in euppor of business or business-like
achviies, ome was in higher education and ane was a nob-for-profil engaged
enviranmenial madeling. Throughout this report we refer 1o the sl ol siles as fims or
businesses, since the vast majority of the sites Interviewsd were indusinal sites, and
the two exceplions had expenences and views that maiched the resporses of the
imcheatrial users, The firms are established or emenging leaders in their industries. Of
the sites, 75% are large companies with annual revenues of $100 million or more,
and 40°% earn more than 51 Billken annually, The study also incudes the perspectives
of smaller firms with revenues in the 31 million o 5100 milkon range. There was
especslly stong representation in the combined pharmaceubical, biclogcal, life
seiences, and bismedical exlegory (13 of the 40 respandents). This ealegory has
sean a proliferation of Cormpanses in recen years,

Corporate Partners' Current Usage of and
Attitude Toward HPC

Most of the respondents to this siudy were experienced users of HPL. Twenly-three
of the 40 siles (58%) had used HPC before the partnerships began, It s nolewadhy
that 15 sites [38%) instaled HPC systems after thelr expenences with the NSF
Centers. began, although shudy dala did nod indicate whether these were sysiem
upgrades o first-lime purchases,

El Thirty-thres of the 40 respandents (83%) reporied baving lechmcal semvers of
supercomplbars nstalled al their san siles. For the remaiming 17%. this does nol
rube ouf the possibibly thal technical compuling sysbeme may be installed al other
siles wilkin their companies,

E Five oul of six (83%) of the respondents said they purchase or lease HPC
compuling resources (2.9., sysiems and application sofhware) and insiall them @
compEny fadlities. An even greater percentage (939%) use HPD resources
lecated in partners’ facilibes (which may inchuge government labs and Unversity-
based Centers). More than ane in three (35%) of the sites access HPC resources
vig @ grid or the Intermet, The response categories are not mubually exclusive,

E2008 IDC #X 46T
An Imitigtive of the Cowncil on Competitieeness



El virually all of the firms (38%) said they currently have access o the application
softwarns they nesd,

Importance of HPC to Industrial Participants
and the Nation

A5 the comments below ndicate, access o HPC resourcas was often considered
indispansable for the commercial firms imvolved in the NSF padnerships. This
reaffirns the July 2004 Cowncil on Compelitivenass Suay of U5 fndusiral HPC
Liszrs (report available at htp:hwwew compete orglpdfHPC_Usars Suneey pdf). which
found that 87% of the LS. businesses surveyed could not exisl, or could not compete
effectivaly, without the use of HPC. In the curment M5F study, more than three-
quartars of the industrial pariners (T7%) stated that they could not oparate as
bussinesses wihout access to HPC rescarces (see commaents below) OFf the
companics surveyed, B0% seid they could nod compete offectively or bring producis
to market fast snough without HPC. Risks mentioned bess frequantly incleded
imachepuate product guality (139%), peoner science (3%) anrd higher costs (5%]).

Comments also reflect the mportance of HPC 16 solving rational grand challenges
such as energy security and sustainabiity and breakthrough medical scisnce

“Qur comgary cannol suraye withou! HPC.®

Wihoo! HPC. thers wowld be o furfher discovenas of of and qas.”
W wawld be scooped by compeftons.”

"The LS. would fall behind he rest of the world in newoscience.”
"W carad conduct owr pririary mission wathot HEC®

“Wie wouhd be ot of busimess — IF's aur cove mission.”

“Thare wowld be no way fo camy ouf aur wiork.

"W would be ot of & job. This is what we do.”

"W would fal! betund techmically.

" F&ED will take Fght pears fonger.®

“Compefiive labs cowld beal us fo markel”

"W cowldit be compelitneg with our products.”

"We're in a highly compelilive industne. Withowt HPC, we run senous compefifive
rsks.”

"We would lose markal shars fo competitors.”

2 #21487
An Imitigtive of the Cowncil on Competitieeness
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Viibou! HPC, e
veowld e no furifaor
vy of ol and
gas.”
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Benefits of HFC to the Organizations

The maost freguently cited benafits of HPC for the companies had 1o do wath fime
savings (time-to-market, msearch productivity) and better science. Almost three-
quartars (73%) of the business partners highlighted fime savings, and naary as many
(81%) mentioned scientific advarages ranging from impeoved methadology bo
breakihroughs. Banafits mentionad bess ofien were accass fo the Cenber’s experiize
{23% of tha sites), cost savings (10%), and, &t 1% each, higher prodect quality, better
wiswralzaton, and reduced staffing requirements.

"Rapid develapment of profolype products *

"Reduced time for evsiiation of mew produclsqocesses.

“Fefting answers when needed with espect fo new product design”
"Mirch fazter discovery and achipwements.”

"Wie can oo more work and oo f feafer”

"Better modals with finer reeniufion.

"HPLC has allowed us fo make several scientific breakthrowphe ¥

“it dramatically reduces oo cosfs for foil and gas] exploration.”

"We've bean able to discover many new things about the hrair and confnbile
fhig to the world.”

"W can pursie mutiple slemative solufions simulfanaosly, ©

"5 5 teloscope imde the fuure. ©

The most freguenity
cied banafis of HPC
for the companies had
I s with fime
SaxIng s (lime-1o-
markat, rasearch
preduciiity) and
bestler semmnoa.

Partnership Framework

The majparity of the collabarations represanted in the sbedy wars with the University of
Califormia, San Diego (48%) and the Mational Centar for Suparcomputing Applications
(35%), bul the Pitsburgh Supercomputing Cendar (18%) was also well represented n
the combined espedence of the 40 compamies (Figure 1), The Texas Advanced
Comparting Canter i5 in the process of ramping up its industrial parinership program,
s s partners ware ot yet ready to discuss their collaboration,

C2008 IDC #201487
An Iratiztive af the Comncil on Campetitieeness



FIGURE 1

Which N&F Centers Have You Partnered With¥

MGSA (35.0%)

LIGS0 (47 5% )

PEC {17.5%)

Total = 40

Souwpa 1D, A0E

How the Partnerships Were Conducted

Travel betwesn the MNSF Cenlers and the companes was substantial in both
directions, Thify-one of the 40 commercial sites (TER) reported sending persannel i
the Centers, and 20 (50%| sald the Centers senl people lo the companies
(Respondents were permitled 1o provige mulliphe answers.) These responses indcale
that the parnerships relied healy on face-o-dace collaboration, which is costly and
Lirre tnnsuming. This akso ir'rﬂ'.‘llil‘.'-'.t thal callaboralion tools are shill immadure o noalt
readily scoessible.

Taftistion of Partnership

In 7 of 10 instances (B8%), the companies approached the NSF Centers about
entaring into  partmerships. In the other cases, the Cernters approached the
businesses (17%), or other channels {14%) helped bring about the collaborations.

Length of Paritnership

The firms' parnerships with the NSF Centers heve been in place for more then
8 years each on average, with the longest-running partnership now al 22 years
{Table 1). The longevity of these relationships in iteslf confims that they have
contiruing value for the participants. In the aggregate, the parnerships amounted to
abpart 300 years of collabaoration,

4 A2014E87
&in Imtiative of the Council on Compeiitineeness

The partnarshins
relied heavity on
face-io-face
oollabiceakian
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TABLE 1

Timing of Partnerships
Faw many pears g pow woard with e NS5 Coendars?

Pericd YEars
Averape lenglh 8.1
Minimum length 1
Wanimum kengih e
Humber of longer partnerships (18-22 years) "0
M= b

Source DG, F006

Corporate Funding Contributions

Twenty-two firms indicated that they paid for aspects of the parnership. Costs ranged
from 525 000—7 million par firm. Total diract paymanis from these 22 partners to the
MEF Centers or in support of tha collaborations smounted to S14.9 million, Only &
sites paid over 5100000 cach. Cosis covered software licensing, compute time, and
im-kind contibtions,

Security

Thirty ziles [T5%) sialed hal secunly relaled 1o syslems access (passwords, sic)
was handled by lheir NSF pardner Cenfer. Mo mapec isSUBs of CONOEIMSs wede
rrentioned. A lew sles said thal sscurily provisens ook loager Lo deal with than
expecied.

CORPORATE MOTIVATION FOR
PARTICIPATION IN THE PARTNERSHIP

Seven in 10 of the siles (T1%) described their HPC waork within the WSF-Center
parnerships as primarily research-oriented, while the remaining 29% said their NSF
collaborations were mainly focused on production work, For the purposes of this
study, 1I0C defines HPC-related research wathin industry a5 work aimed primarily at
creating new of improved methodologies to benefit fulure product development or
manufachuring, 100 delines production work as HPG-related activity using current
melhodoioges o produce curmenl products 1o omes! markel demand. B not
surprising ihal mosl of the industial padness swould burm Lo the NSF Cenfers for
ansistance wilh fulure-orianted research.

Wihen gquestonsd furlber aboul Ehair mslivation lor woeeking with the Cenlers, the ol
frequent response (T5%) was lo advance crilical siralegic work, that is, ongoing wark
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cantral to their mssions. The primary motivator for the remaining 25% was 1o solve
an immediate problam.

Objectives for the Partnership

1 The twe mast widely staled objectives for the parnerships were 1o tap inks the
expertise of the Cenlers (78% af lhe firms) and gain ascess to systems (B5% of
1he ailaa} As  1ha raprauuﬂaliva comments balow  indicala, some ol Hhe
businesses hoped fo exploil scienific expertise and ofvers HPO experlise. This
hunger for oulside expertise and belter HPC tools echoes the findings of the July
2004 Councd an Compefittvensss Study of U5 industna! HPC Users, which
revealed thal companes are nol using HFC as agoressively as they cowd
because of a shaege of expers able to apply the HPC resources effectively and
& lack of access 1o systems. Comments related specifically 1o gaining expertise
in HPG
“Leam fram the Cander’s expeds,®
“Leam how fo apbimize code©
“Leam mare ahauf modeing aad possibilifles,

“Fan pracical expenence with HEC *
“Fan sxpencence with HEC motelng techmgues”
... 8% well ag accegsing karger HPC hadware systems:;
“Bfreaming new proiict developement.
"Bolve problems we couldn’ solve intemally, ”
"R farger fohs flnstead of many smater obs| — mone efficent ™
“Cin-demand aceess fo compeding resourpes, ™
“Rapdd implementation of the solition

In addion, some of the parners stabed spealic business obecives,
“Fasher product development
“Bfreaming new proiict developement.

“Aceess for benchmarking of sofware performance

G #21487
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RESULTS ACHIEVED FROM PARTNERSHIPS
WITH NSF CENTERS

The vast majority (B0%) of the businesses concluded thal the parinerships with the
MESF Cenlers mef thesr obgectves. Thal impressive Ggure 5 likely 1o cimb even
hagier, since analher 13% of the firms could nal respond because ther projects ane
alil in progoess. Sideen of the sbes (40%) weie able 1o assisn a dollar value (o the
resulis of iheir parnerships with lhe Universily Centers, ranging fram 5100 000
ST milion, Three of the sites identified a partnership el value greater than $10 milion
at 325 million, 550 million, and 357 million, Eesuls Included things like new product
developmenl, acceleraled research bDreskthroughs, faster time-io-maket, etc. The
aggregale value sssigned ko these 16 parinerships was $158 million dolars,

We've aovanced four research] much faster than we deamed we cauld, *
“We leamed sveryfiing we sef oul fo feam, anmd much, much rmone.
“Advanced our undergtanding of fhe dymamics within fhe sofar intenor.

Table 2 {below) lays out the specific aress in which the companies achieved resulis,
with mulliple responses passible for each site (226 responses were provided by the
40 gibes). Virsaly all of the respondents (23%) agreed that the parinerships
advanced ther firms' research and development efforls, and B8% said the
collaboration had “sohed a specific problem.” Even more noleworthy is how often the
padnerships directly benefibed the companies financially, compelitealy, of both.

E A significan number of sites (73%) reported that the padnership had helped
therm achieve cosd reducton andier increasad profitabsilily.

Bl Maore than half the eies (55%) repored that the patnerchipe had benefiled new
produst development, and (B0%) said the MSF colaborations helped them gal

products 1o marke lasier

El Relaled areas of value included revenue growlh (38% of the sites), increased
markel share (30%), and ™e ability to respond to aclual compelitive thieals
(33%).

F  Ferhaps even more impressive, over half (55%) of the 40 sites raparied that thedr
parnerzghips had “achieved a breakthrough or discovered something totally new.”
There iz very likely @ comrelation between these breaktivoughs and previously
mentioned financial and competitive benefits. This is particulary important in
foday's glebal markelplace, where competitive advaniage is increasingly driven
by the abilty to create new value through innovation,
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TABLE 2

Areas that the Partnership Provided Yalue
Iry whart e ofid e partreershifiriect prosicle valoe do powe oranizahion ? (iWutiode mspanses wene allownd )

Walue Ansas Mumiaer of Responses Pementage of Siles
Afdvanced our reasarch RED T a3
Sved & spacilic prodam =]
Cosl reduction and'or ingrEased =
prafitabilty
Galting products to market fasier
Arhiewed a breakthrowgh or
discove red sameting fotally new
Mew product dewalapment =2 55
Provided resanusa grawth 15
Helped s in sysbem acquisibon 15
andior evaluations
Abawed us ¥ fespond Lo A 13 33
compelive thieal [rarkel
prEsauEs)
Pravided incraaasd market ahars 12 30
Cnhar 2 5
M= 206
Source: WG, 008

Pubfication af the Resuils

Twenty-two sites published the results of the partnership. Two sites indicated that
l=ngthy University procedures and delays in abteining Univereity approvals for
pubdication ultimately forced them to keep the deta private or confidential.

BENEFITS FROM PARTNERSHIPS WITH NSF

CENTERS

Indusiry panicipants described the main bensfits stemming from their partnening with
the MSF Centers (Table 3). These ratings are consistent with the great importance
the companies assigned to HPC access and MSF Center expertise as objectives for
the parmerships. It appears that for many of the companies, thege objectives were

largely mat:
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E The aspect of the parnership the parnering companies rated most beneficial
was access o larger HPC systems (8.8 average rating on a scale where 10 is
muost important)

W lpamed & greal deal showf HPC
"WEEA prosaded the horsepowss we peaded.”
Thiz work hes belped asfablizh credibility for our soffwareddate stamdsnd

f hss offored fremendows sdvancements i owr meseamh and  oowr
undersignoing of HPC "

"Fating o own in-house peresanel fo see the potendial of HAC "
"t saved a ot of monay and taughf ws a grest des! about HPC. "
It has drematically acealeratod our work,

“W's & cost-eflectiva way io secoss leeding-edps HPC sysfems.”

The imporance of access to large HPC computars B not sunprising.
Prior IDC research, especially for the July 2004 Council on Competitivensss
Sludy of WS Industrial HPC Users {a copy of the report s available at
bt pdtweane cormpaste. erg/pd MHIPG_Uisers_ Survey.pdf ), also indicated that many firms
o i have access o the HPC fools they wanl and need because financial
constraints often force them to purchase substantially smaller versions of HPC
systems than their countarparts in governmant and academia. Access (o langar HPC
systems not only allows more work 10 be done in a given timaframe; as we have seen
fram earlier rasponses in this study, larger HPC systems can sometmes solve
problems that are intractable on smallar systems and can lead to new, competitively
important insights.

F Clossty following thes (7.0 rating) was access to exparts within the Centers. When
respondents were asked, “What did you learn from the parinership?” their
commants reinforced that eoeess o axperlisesknowladge transfar was crucial:

"We laamed that the Conlar has grest people.

"W leamed & fof of madaling techniguesdmathodalogas.

"We've advancod aur RED effonts dramehically, "

"GFroat peoplefeypartise —imaaluable barefif.

“immaasurabla valvs from the Conters personme, "

"The Candars provide access fo gresf fachnical exparts.”

“W's been a grest apporfunity fo meat and lesm from athers i our feld. "

"The soiantific axchange has been velushle
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"Their exparts really helped acoslerale ouwr soffware developrmeant cycle.”

"The Camfers provided subsianbal cxperise in wisualization.”

TABLE 23

Important Areas OF The Partnerships
Whai aspachs of the pevinersiip wem the mosl impartart [0 Jowr organuzaion? [ T0 = mos! impoeand

Anad Asaraga Raling
Apeeas 1o rger HPC campubar systeme iB
Access i axparts within the Cantar o
Access 1o krger or special Slarage, ar 4D 56
Acceas 1o special softwane 52
Arcess 1o fraining 4.1
Access fo special data or databases 34
M= a0

Saunce: 1DC, H008

El In sddition to access to Canter parsonnel, respondants alsa noted in thair
comments the high quality of these interactions. The good will shown in these
relalionships, on bolh the science and support sde, was the glue that held the
parinerships ogether and aliowed them o work,

W searnbzss partnersfigp,

“Thar people ane great.”
T sfalf fraes Boen guiter Hedpfn! and waloabie,©

“Tive Gl has e over Bacioward's 10 ST ns.” The Cenler fas benl
ot backwards do

suppart s
IMPEDIMENTS TO THE PARTNERSHIPS

Hineteen of the sites surveyed (@0%) said they have aciive parinerships with
imstiutions outside of the NSFE (one site listed five seuch active partmerships). Sbout
half af these (2 of 19) were descibed as betler than their collaborations with the N5F-
funded Unwersidy Centers. Here are representatve comments on why those
partnarships wara considered more successful in soma cases:
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The oifers have providsd more dedicatsed and relisble scoess fo Hhe
systams o & hmely basis.®

“They are move focused on our specific meeds.”

“They all undarstand thaf we mirsf own the nights ko IF thal we cresle. ™

Mot surprisingly, these comments were later reflected in the recommendstions that
respondants made to improve the partnering relaticnship

F=  Of the businesses, 454 said that scoess was ong of the things that worked well,

yet B3% of the sies poinded to some problems with access (8.9, maching
refiabdlity and priorty issues). This showd be taken as an indication of the great
impartance 1o the companées of access i the Cemers’ HPG resources,

“Oine of thedr sysiems (newest and cheapes sysiem) has major reiabiity issues ”
“Tihve cerber fook our systerm owl of production wnespecioodly — fegquentiy.”
“Broad mix of appeiises on fhese sysiems cawses major miabiity issees. "

“Tive afipcabion process is somewhal infiexibie (yeany process). "~

ol unidl the ceriter foes Sl reiabiftpigpime ssoe on a specific maching,

Of the firms interviewed, 40% cited cultural differences between businesses and
the Centers. These ranged from broad to specfic Bmswes.

“Ureberrsily adiwrrlstralion created o culfvre of compatifon w5 cooperaton ”

"Thevre's been a wide gap boedween balch-onenled compouting wersus real-lirme
philpsopives.”

“The cuffwre clash between acadermics versus ndusly s and abways wit be an

ISELIE.

"Bemeambar theyre ot the only game in towrn. Others ool thers with similfar
capabiltios are havigey for refabonships with indusine.™

"Their staffs rmindsel regarding sforage. Owr data = pricedess, and fhe cenler
didn't really appreciale that.”

Despita the guality of the interactions noted above by some respondents, 22
sibes — ower helf (55%) of the parnerships — feli that responsiveness of the
Centers was an isswe.

"W needed some heip dirimg @ schoo! break. which cawsed big probierms.”

“Universiiies work on a diferent cloch fhan smal besinesses with et
degadines. "

"The Universily stapped listering fo indusiry. "
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W fourmnd it very diffficuit fo make § work, Passward’s exping. Files dizappear.”

Fed tape and legal issuss, particularly niellectusl property nghis. wene
mantioned by just 15% of the sites, but in some of these cases thay becams
substantisl impedimants.

"Red teps with reqerd fo IP izsuaz wes & pmblam *
"ot ormershindP izsues hawve hean difficul
"Some sigrificant [P snd confidantislily issues hamed the relationship.

"We can't devaiop or work on soffware fand get the Cerder's halp) dus o 1P

isgues.”

"Tech fransfor and legsl issuas can be a major impediment and slow progress
dramatizaly, ©

“Soierists wovk faster than awyers.”

Of the 40 sites, only thees reported thad their objeclives were not fully met, and
two of these three firms described the collaborations as partial successes. Their
COMPMEnts were 26 follows:

W fparmed & fof, bl rever really gol off the ground ™
HPC 5 ol dasy.”

“For the big rures our elyecines ware el Bul we hiad marny smal jobs, and the
Site was Nl reseorsive "

RECOMMENDATIONS FOR IMPROVEMENT

Afthough the pastnerships were viewed overall as highly seccessful and worth
continuing or repeatng (N very comvenient, very ssefd 'moveny happy. ), thene
ware many useful recormmendations for the future.

|

12

One of the most prevalant recommandations was that NSF and {he Univarsity
Coenters increasa their markeding efforfs to publicize the availability of HPC
resources. A surprising 68% of the firms viewad these mesources as a hidden
gem that s genarally unfamilisr to U5, businesses. They balieve the NSF has
miat jusd an opportunity, but 8 responsibility 1o market and promote these valuable
resources far more aggressively to the business community.

“Oine of Amenca’s best kapd seorefefrabonal imasures — and showiant be kepi
sacmef *

"They need to markat if mors aggrazssively,

"WSF doss 5 pooar job of autresch fo Amanican induzstne”
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"WSF nesds fo do 8 beifer job of promoting the svailahiity of these fremendous
resoiTes. "

"W5F's contrbutbon to povste industy in the ULS. is mol moary as greal a5 it
showlaicoula be

"WSF doss not focus on how they can contribude fo fhe Amencen aconmmy.”
"The Cendar's peopls and systems ame & sacred 10 many peopls.

O Respendents aven suggested & new NSF-sponsored grant program o
suppart fee proliferation of HPC into new industrias,

"A competifive grand program fo encourege companies and universities o
think sengusly about partnership oppodunitics (e an SEIR progrom),

By far the most freguent recommendation (3% of the firms) was 1o mprove
technical suppost, especially documentation related to policies and procedures at
the Cenber.

“Better docurmesmtation (howo) — i's ot of dale.”
"o of the procedural docwmentalion s owfdated.
"o ppoated docivreniaiion o spEsenn procsdenes,

2 In addition, respondents sugoested that the Centers provide workshops and
training for partners, which would improve the relationship and possibly
reduca the need for lschnical support

"Workshops on faciies. syshems, procedines, efc. would be good.”

More and bolfer informalion [adverbising, how-fo. use casss models
availabis, fraining, efc )"

Many of tha firms (58%) recemmended that M5F and the Cenfars work hardar to
narrow the culiural gap between ndustry and wrivarsilies, parficulardy related o
the Centers' responsiveness to industry neads.

"Researchars don't easly grasp fhe problems of privals indwstry.”

"They need peaple who wwdsrsisnd wmdustry (femelables, cosfs, delfverables,
qoals, prodf molive). "

Additionally, the firms suggesied that NSF and the Centers reevaluste futurs
HPC hardware sysiem purchases in order fo address industrial raquirements.

"The Cardar may meed to resvaluate whose hardwar they uess *
“Machines nesd to be halanced hatween memaory, disk, and CPU speeds.”

"Buy a wector compiiter (NEC) for the smaller johe
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"WSF shouwld put more weighf on soffware and 'ess on hamware. Hardware s
easiy owtated, et software [Bsts mach fonger, "

e would e fe see some §4-h cfusters

"E.::'p&"ﬂ e rmesources gvalfabie. Ensure machines se belsnoed [’CF"U [
memary, .} to meef appropnate project needs. *

Finally, many of the s#es fell hindered by “ned tape” isspes, particularly related o
inelleciual progety, and recommended that these issues be resolved 50 that
fubure parinarships could run mare smaoothly.

"Ease up o the infeleciual propedy isswesiemove ed lape.”

"Covirac! isses. Make f egsier for for-profis o work willy the Cernfers.”

SUMMARY

The partnership progams betwesn MSF-funded University Cemters and LS.
businesses have bean wery successful. Al 40 of the compamies intendewed for this
study wisre ouwanawhelmingly positve sbout the arpertiss of the MSF Canfers, and B5%
said thay would ke to partner with the sama MSF Canbtar in tha future, Virbealy el
(93%) said the NEF Conter parnerships advanced their research and development
effertz, and 80% conduded that fthe parmerships had met their objeclives. That
pErcentage could climb aven higher, since 13% of the projects were still in progress
when this study was conducied. Ewen mare impaessive, over half (55%) of the 40
sites reportad that ther partnerships had "achieved a breakihrough or discovered
somedhing tatally new”

The aspects of the partnarship the companias rated mosi importani ware access to
HPC resources and axperise (sciantific and HPZ) within the NSF Centars. Mare than
three-gquariers of the sitas said they could not cpemate as businesses without HPC. |t
is notewarthy that 15 sites (38%) installed HPC systemns after their expenances with
the M5F Centar partnerships

Recommendations for improvemnent focused on echancing  technical support
{espacialy documentafion), nearowing the cutural gep betwsan businessss and
univarsitios, aleviating red tape issues (parbicularly ralated fo intellectual proparty
righis| and choosing HPC systems with the needs of industry in mind

The companies wview the NSF Genters' HPC resources a5 a hidden gem and balieve
MSF has not jusl an opportunity but a responsibility to markel and promote these
FESOUrGES more aggressively o ULS, businesses that expioit or wish 1o exploit HPG.

We've acvanced awr RED effonts dramahically, ™
"Thiz is a crifical resowrce for the research covmrmuarily.

"There (5 ufappen potential al the ceners for many ovgamzalions  and
hushesses. ~

“Ws been a very valuable partnership. Wie want I fo continue.
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APPENDIX: ADDITIONAL TABLES

TABLE 4

Industries in the Survey

¥Wifad e of DUSINE RS oF FOUSHY (5 WOur Compansoedarmment pramaaty in?

Indugtey Muribier of Responpes
Phamasauical, biokgical Ile sciences & higmedcal 13
Aprospace and astrophysics. L
Softeane corngarny &
Chamizal 1
IT and alactronics 1
Chther 13
H= &0
Mote: *Cther” included general manufscturing, research, ard nuclear

Baurce: IHC, 2008

TABLE &

Qrganization Size

Haow large iz your orgamzation (i peany sales revenua)?

S@a In Sakas Mumber of Responses
Ureder 31 millign 3
E1 rdllian=10 maliamn 2
210 milion-&0 milion 2
350 milion=100 milian 3
100 milkar—1 bilien 14
Crear £1 billign 1%
M= 40

Sgurces 1DC, Z006
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TABLE &

Acquiring Accesses ta HPC
Haw daes paw aganiralion soqere access fo HPC aornputing resoumas andior anmicadian code ¥

Appraach Mumber of Responses
Purchasge {or bass) (hem and iratall iham in our faciilies 33
Use systems instsled in parinar feclities (nchading ar

universities & k0E)

LRl ngsoureRs over a grid ar Trom an lelemsgt proy ider 14
Cihar o
{Multiple respaonsas aloeed | N = a4

Source 1DC, F006

TABLE 7

Partmership Approach
Moy o o i the proect Wil the Candar?

Appragch Mufriber Of Reanoned
Sant our pacple ba the Cantar N
They sent people to our locafion(s) 20
Ran prablems el ar
Used resources gver & gid 15

Sgurcs 1DC, 2006
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