
N93-30715

HIGH PERFORMANCE COMPUTING

and

COMMUNICATIONS PROGRAM

Lee Holcomb

/ 53o

FEDERAL PROGRAM GOAL AND OBJECTIVES

O EXTEND U.S. LEADERSHIP IN HIGH PERFORMANCE
COMPUTING AND COMPUTER COMMUNICATIONS

O DISSEMINATE THE TECHNOLOGIES TO SPEED INNOVATION
AND TO SERVE NATIONAL GOALS

fl SPUR GAINS IN INDUSTRIAL COMPETITIVENESS BY MAKING

HIGH PERFORMANCE COMPUTING INTEGRAL TO DESIGN
AND PRODUCTION
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PRESIDENTIAL COMMITMENT 0

C3 1991 CALTECH COMMENCEMENT SPEECH

"...we must Invest now in a brighter future. That's why our

administration fully supports high-performance computing, and

math and science education,"

O HIGH PERFORMANCE COMPUTING ACT OF i99i (P.L. 102-194)

"The development if high performance computing and communi-

cations technology offers the potential to transform radically the way

In which all Americans will work, learn and communicate in the

future. It holds the Promise of changing society as much as the other

great Inventions of the 20th century, Including the telephone, air
travel and radio and TV."
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HIGH PERFORMANCE
COMPUTING SYSTEMS

DOC/NIST

DOC/NOAA

EPA

• Technology development

Ind onordinatfon for lerecps

DARPA _r/=am*

Technology devsfopmenl

DOE Sylloml evaluation

• Aeronautics and spac_ application

NASA tes_sds

Basic arc_Neclurs research

NSF •Proto_ e_r_,=l systems

• Research _ Systeml _lalrt*.
mantation end perle,me,ca
ms_lpJRim arll

• Research in interfaces a_

standers ,--

ADVANCED SOFTWARE
TECHNOLOGY AND

ALGORITHMS

• Technok3gy development for

par=ll_ udgorlthmo and _hwm

tools

• F.ner0y g.md chalenge and

computm_on r_each

• ._nf'PwAr_ t P.nlq

• SofTware ¢oo_linlfion

• ComputationaJ r04elrch In:
• AeroOSclences

• Earlh and specs sciences

• Research in:

• Sol.are too_ dmbaNs

• Grand Ch_lenges

Computer Iccess

Research in:

• _wsre I.dexing .rid

exchar,_

• ec_l_ble par_nol _orlthn_

• Ocean and etmosphortc

computation r_h

Software tools

• Comp_,,ticne_ techniclues

• Research in envk_onmlntal

comp_dtons, databasN, and

mpplicatlon testbeds

• Medical N_ofication laStbeds for

NIH/NLM medicld computation rularch

* Department of Education participation expected in F'Y 1993

NATIONALRESEARCH
ANDEDUCATION

NETWORK

• Technology development st,d

coordination for glgablts

ne_,_ks

BASIC RESEARCH AND
HUMAN RESOURCES

• University programs

• Oigablts app,c_tfoms msaa_ • Balk: resell1011<1 education

• A_ceu to energy resem'ch I_ogrsms

kclifiel and datab_as

• Acce_ 1o/u|ronaulic and .Ressarch inst#utes and

tpecefllght research un_vendty block grants

cemers

• Fecitm, _oord_m, tio_ and

¢_o_oyma_

• Gigabtts research

• Coordinale pon'ormance • Programs In:
m;mment and tlandatds • Basic research

• Programs in protocols lind • Educa_ion/t_a, lnlng/curHcula

security, - Infrmdructure

Ocean and aVnosphe_

mission I_dlilies

Access to environmental

dala bases

Envinmmsnt=l mission

mlmll_t_ by the m_es

Davefopmant of inlall_ord

g_teww/s

• Acce. for .,,"edemic seduce!

centarg

• Technology transfer lo States

UnJ_mn_y programs

• Basic Rossarch

• t ntemhips tar pa_et algo_hm
oevoicpmenl

• Training and career development
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FEDERAL HPCC PROGRAM FUNDING FY 92-93

(Dollars in millions) "_"

AGENCY FY 1992

DARPA 232.2

NSF 200.9

DOE 92.3

NASA 71.2

HHS/NIH 41.3

DOC/NOAA 9.8

EPA 5.0

DOC/NIST 2.1

Total 654.8

FY 1993

275.0

261.9

109.1

89.1

44.9

10.8

8.0

4.1

802.9 /

NREN

BRHR HPCS

ASTA

APPROACH

0 ESTABLISH HIGH PERFORMANCE COMPUTING TESTBEDS

EJ

EJ

PROMOTE TECHNOLOGY TRANSFEREJ

CONSTITUTE APPLICATION SOFTWARE TEAMS COMPOSED OF
DISCIPLINE AND COMPUTATIONAL SCIENTISTS TO UTILIZE AND

EVALUATE TESTBEDS

PROMOTE COLLABORATION, EXCHANGE OF IDEAS AND SHARING
OF SOFTWARE AMONG HPCC SOFTWARE DEVELOPERS
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ONCURRENT SUPERCOMPUTER CONSORTIU

I PURPOSE

I

I ACQUIRE AND UTILIZE THE INTEL TOUCHSTONEDELTA SUPERCOMPUTER
E:

El DELTA IS WORLD'S FASTEST INSTALLED SUPERCOMPUTER

El

El

£1

-- PEAK SPEED OF 32 GFLOPS USING THE 528 NUMERIC
PROCESSORS

13 GFLOPS SPEED OBTAINED ON A LINPAC BENCHMARK CODE

OF ORDER 25,000 BY 25,000

LOCATED AT CALTECH: ACCEPTANCE TESTING COMPLETED _

PEAK SPEED EXPECTED TO BE 32 GIGAFLOPS,

INTEL TOUCHSTONE DELTA IS ONE OF SERIES OF DARPA
DEVELOPED MASSIVELY PARALLEL COMPUTERS

El PARTNERS INCLUDE OVER 14 GOVERNMENT, INDUSTRY AND
ACADEMIA ORGANIZATIONS

I
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Into!

Corporation's

DELTA CONSORTIUM PARTNERS
i I i

CSC Network Connectlona

NSFne( TI {f.5 mbpsJ

NSFnII 3"3 (45 mbpt}

ESnetTI (1.5mb_|
CASAHIPPI/SONET(800mbl_}
Regbn-_Tf (f.S_p=)
Reggonid (56 kb_)

Foundation

National

Jet

Laborldow

Cellfomla
Institute

of Technology

Defense Advanced
Research Projects

Agency

National Aeronautics

and Space
Admlnletratloh

Note: Topologies of represented
networks havi been simplified to better
Illustrate connectivity between CSC Sltse

Center for Research on

Parallel Computation
(Rice University, Lead
Inat/tutlon

COMPUTATIONAL AEROSCIENCES CONSORTIUM

O

DEVELOP A MECHANISM TO ALLOW AEROSPACE INDUSTRY
TO INFLUENCE THE REQUIREMENTS, STANDARDS, AND
DIRECTION OF NASA'S COMPUTATIONAL AEROSCIENCES

(CAS) PROJECT

PROVIDE A MECHANISM TO ALLOW INDUSTRY TO
INTELLECTUALLY PARTICIPATE IN THE DEVELOPMENT OF
SELECTED "GENERIC" CAS APPLICATIONS SOFTWARE AND
SYSTEMS SOFTWARE BASE

[_ FACILITATE THE TRANSFER OF CAS TECHNOLOGY TO
AEROSPACE USERS

O PROVIDE INDUSTRY ACCESS TO HIGH PERFORMANCE
COMPUTING RESOURCES

O PROVIDE A MECHANISM TO ALLOW INDUSTRY TO
COMMERCIALIZE APPROPRIATE _RODUCTS
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PRIVATE SECTOR PARTICIPANTS
X

[3 INDUSTRY

BOEING, GENERAL ELECTRIC, GRUMMAN, MCDONNELL

DOUGLAS, NORTHRUP, LOCKEHHED, UNITED TECHNOLOGIES,

TRW, ROCKWELL, GENERAL MOTORS, GENERAL DYNAMICS,

MOTOROLA

[3 ACADEMIA
. . .

SYRACUSE, MISSISSIPPI STATE, USRA, UNIVERSITY OF

CALIFORNIA-DAVIS

[3 GENERIC, PRE-COMPETITIVE TECHNOLOGY

-- RISK AND COST .......

-- ULTIMATE COMMERCIAL PRODUCTS ARE DIV_SE

AND UNDETERMINED _

[3 INFLUENCE STANDARDS THROUGH DWERSITY OF APPLICATIONS

ID INTELLECTUAL PROPERTY RIGHTS CAN BE VESTED IN
CONSORTIUM MEMBERS FOR COMM_CC_TION

- . __ _ . -= •=

[3 PROVIDES MECHANISM FOR COMBIN|NG DIVERSE INTELLECTUAL
,',,',,,,','_,=,,,_,,,-,.,,,,._,-v,--.,._,, . __ .

[3 TECHNOLOGY TRANSFER iS THI_OUGH-DIRECT=PARTICIPATION
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