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HIGH PERFORMANCE COMPUTING
and
COMMUNICATIONS PROGRAM

Lee Holcomb

__FEDERAL PROGRAM GOAL AND OBJECTIVES

7777777 CE

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

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

g SPUR GAINS IN INDUSTRIAL COMPETITIVENESS BY MAKING
HIGH PERFORMANCE COMPUTING INTEGRAL TO DESIGN
AND PRODUCTION
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0 1991 CALTECH COMMENCEMENT SPEECH

..we must invest now In a brighter future. That's why our
administratlon fully supports high-performance computmg, and
math and sclence education.” .

O HIGH PERFOHMANCE COMPUTING ACT OF 1991 (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."

HIGH PERFORMANCE ADVANCED SOFTWARE | NATIONAL RESEARCH BASIC RESEARCH AND
COMPUTING SYSTEMS | TECHNOLOGYAND | ANDEDUCATION | “\ypan RESOURCES
ALGORITHMS NETWORK
AGENCY
« Technology development » Technology development hv « Technology development and « University programs
and coordination for teraops paraliel aigorithms and dinath gigabht
DARPA | systems fools networks
» Technology development + Enargy, sppications h < Gigabits spplications ressarch | + Baskc research and education
» Systoms evaluation . Ene and challenge and programs
DOE gy g g + Access to energy research
. computation research {aciities and databases
« Aer ics and spacs application| « Sof coordinati + Access 1o seronautic and + Ressarch institutes and
NASA testbeds + Computational ressarch in: spacaflight resesrch university block grants
« Asreosclonces centers
« Earth and space sciences
« Basic architecture research . H-surch In + Facilities coordination and
+ P rimental syst datab deploy
NSF TOIGtyping experimental tysiams Gflﬂd Chl'hﬂvﬂ « Gigabits research
» Computer access
. 2::::£= in ndynams instru- » Ressarch in: » Coordinate P.::rmlr':.ds « Programs In:
+ software inde: and assassment and standar « Basic research
DOCMNIST . 2:::::;:“ I;ni:mdmo and exchange e + Programa in protocols and - Educationfralning/curricula
_standards + scalable ptrlEnl aigorithms security « Infrastructure
» Ocean and aimospheric « Ocean and stmospheric
DOC/NOAA computation research mission facifiies
. Soﬂwaro tools «+ Access to environmental
« C lonal techniques
» Research in enviconmental « Environmental mission « Technology transfer 10 States
EPA computations, databases, and assimllation by the states « University programs
application testbeds
Tl ad fcath theds for  |* Develop of intellig + Basic Research
NIH/NLM modncal comptation ressarch gateways i . 'g:r:lggs for paraflel aigorithm
+ Access for academic medical « Training lnd career development

centers

* Department of Education participation expected in FY 1993
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FEDERAL HPCC PROGRAM FUNDING FY 92-93

(Dollars In millions)

AGENCY  FY19s2  [EY1993
DARPA 232.2 275.0
NSF 200.9 261.9
DOE 92.3 109.1
NASA 71.2 89.1
HHS/NIH 41.3 44.9 B
DOC/NOAA 9.8 10.8 ATA
EPA 5.0 8.0
DOC/NIST 21 41

Total 654.8 802.9

APPROACH

O ESTABLISH HIGH PERFORMANCE COMPUTING TESTBEDS

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

9 PROMOTE COLLABORATION, EXCHANGE OF IDEAS AND SHARING
OF SOFTWARE AMONG HPCC SOFTWARE DEVELOPERS

PROMOTE TECHNOLOGY TRANSFER
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‘ PURPOSE l ACQUIRE AND UTILIZE THE INTEL TOUCHSTONE
| DELTA SUPERCOMPUTER

g

a Q

DELTA IS WQRLD'S FASTEST INSTALLED SUPERCOMPUTER

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

PARTNERS INCLUDE OVER 14 GOVERNMENT, INDUSTRY AND
ACADEMIA ORGANIZATIONS
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DELTA CONSORTIU

M PARTNERS

e R =

CSC Network Connections
fesumam ™ NSFnet T1 (1.5 mbps)
s NSFnet T3 (45 mbps)

P~ s ESnet T1 (1.5 mbps)
~ fansanr CASA HIPPYSONET (800 mbps)

intel e Regional T1 (1.5 mbps)
Corporation’s \li Pacltic Northwest ws = Reglonal (58 kbps)
Supercomput \ bobatory

Svstems DivigHn

\

f Nat n:nl' lence Foundation
'pro& rams;in computational
[ : sclo enginsering

o lonal
Laboraf
Lawren, i 3 - m::z Defense Advanced
Livermorfl -~ Research Projects
Natlonal ¢ i ~.§ Agency
Laborato \
L National Aeronautics
and Space . -

Jot . / Administration
Propulsion 3l 08 -
Laboratory Sandfa National [ 1OPALLEDOTHON

California bofatories

Institute

of Technology

Center for Research on
Paralie! Computation
(Rice Universtty, Lead
Institution

Note: Topologles of represented
networks have been simplified 1o better g

Hliustrate connectivity between CSC Sites

Sol . PG

OMPUTATIONAL AEROSCIENCES CONSORTIUM

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

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

O FACILITATE THE TRANSFER OF CAS TECHNOLOGY TO
AEROSPACE USERS

0 PROVIDE INDUSTRY ACCESS TO HIGH PERFORMANCE
COMPUTING RESOURCES

0 PROVIDE A MECHANISM TO ALLOW INDUSTRY TO
COMMERCIALIZE APPROPRIATE PRODUCTS
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PRIVATE SECTOR PARTICIPANTS

O INDUSTRY

BOEING GENERAL ELECTRIC, GRUMMAN MCDONNELL
DOUGLAS NORTHRUP, LOCKEHHED, UNITED TECHNOLOGIES
TRW, ROCKWELL, GENERAL MOTORS, GENERAL DYNAMICS,

MOTOROLA

O ACADEMIA

SYRACUSE, MISSISSIPPI STATE, USRA, UNIVERSITY OF -
CALIFORNIA-DAVIS ’

m) GENERIC PRE COMPETITIVE TECHNOLOGY

—_ RISK AND COST

— ULTIMATE COMMERCIAL PRODUCTS ARE DIV?ISE
AND UNDETERMINED

a INFLUENCE STANDARDS THROUGH DIVERSITY OF APPLICATIONS

g INTELLECTUAL PROPERTY RIGHTS CAN BE VESTED IN

CONSORTIUM MEMBERS FOR COMMERCIALIZATION 1 o

A PROVIDES MECHANISM FOR COMBINING DIVERSE INTELLECTUAL
POINTS-OF-VIEW T

0 TECHNOLOGY TRANSFER IS THROUGH DIRECT PARTICIPATION
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