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IT R&D

1991 12 HPC
5 High Performance Computing Act of 1991
HPCC(High Performance Computer and Communication)

« 1996 12 HPCC

ClC(Computing, Information and
Communications)

« 1998 10 CIC NGI(Next Generation I nternet)

1999 2 PITAC (Information Technology Resear ch: Investing in
Our Future)

«1999 6 PITAC | T2 HPCC(CIC

« 2000 2 HPCC | T? IT R&D

« 2000 2 FY 2001

«2000 9 FY 2001 BlueBook

« 2000 2 | T? NITRD (Network and IT R&D)

« 2001 4 FY 2002

«2001 8 FY 2002 BlueBook NITRD
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PITAC

| T2

(President’s Information Technology Advisory Committee)

IT R&D

->FY 2000-FY 2004

IT R&D
|IT R&D
-> | T2

I'T R&D

FY2000 $366M

PITAC
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(Information Technology for the Twenty-First Century:A Bold Investment in America’'s Future)

O ITR&D NITRD
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PITAC

President’s Information Technology
Advisory Committee
(PITAC)

Coordination of IT R&D Programs

WHITE
HOUSE

Executive Office of the President
Office of Science and Technology Policy

PITAC “Impact of PITAC on Federal IT R&D Investments’ (April 5, 2001)

U.S. Congress

NCO

National Science
and Technology Council

National Coordination Office (NCQ)
for Information Technology
Research and Development

Interagency Waorking
Group on Information
Technology R&D

IT R&D

Authorization and Appropriations

Legislation

11

Participating Agencies: AHCPR,
DARPA, DOE, EPA, NASA, NIH, NIST,
NOAA, NSA, NSF, DUSD/URI

HECC L SN
j [

HCSS
|

HCI&IM SDP
| |

SEW
|

Y
6 Program Component Area (PCA)

|
. High Human
High-End : C Software Social, E i ] Federal
; Confidence omputar ocial, Econemic edera
Computing harg:a S:_ale & o ttware and Interaction & Design and and Workforcs Information
Coordinating Emorsng Informaticn Productivity Implications of IT Services and
Coordinating Systems BRI Coordinati R
Group Cocraiat Management Coordinating ohrci g Applications
(HEC) Group il Coordinating Group et Council
(LSN) Group Group (SDP) (SEW) FISAC
{HCSS) {HE! & M) ( )




I
2001
HECI&A |[HECR&D|HCI&IM| LSN SDP | HCSS | SEW
NSF 240.3 71.4 108.5 97.8 39.7 46.2 37.3 641.2 33.3%
DARPA 54.4 41.8 37.4 48.2 43.7 32.2 257.7 13.4%
NIH 48.8 10.7 70.8 75.6 4.6 9.6 9.7 229.8 11.9%
NASA 65.2 21.6 22.7 22.1 18.0 21.0 6.1 176.7 9.2%
DOE (Science) 08.8 31.5 16.4 25.9 3.5 176.1 9.1%
NSA 32.9 1.9 45.6 80.4 4.2%
NIST 3.5 6.2 3.2 2.0 7.5 22.4 1.2%
NOAA 10.3 1.7 0.5 2.7 1.5 16.7 0.9%
AHRQ 8.1 6.0 14.1
ODUSD(S&T) 2.0 2.0 4.0 1.0 1.0 10.0 0.5%
EPA 3.5 0.6 4.1 0.2%
524.8 213.6 2726 | 287.4 | 111.1 | 163.1 56.6 | 1,629.2 84.5%
DOE/NNSA 131.8 36.5 35.0 40.2 55.7 299.2 15.5%
656.6 250.1 272.6 | 3224 | 151.3 | 163.1 | 112.3 | 1928.4 100.0%
34.0% 13.0% 14.1% 16.7% 7.8% 8.5% 5.8% 100.0%
[ J
. NSF, DOE, DARPA, NASA, NIH) 92%
. FY 2002BlueBook
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FY 2002
$1.96 T
$99.1B
— Defense $52.0B
— Non Defense $47.1B
— Nano Technology $0.5B
—IT R&D NITRD $2.0B
IT R&D |'T

$5.0B7?

AAAS(American Association for the Advancement of Science)
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HEC I&A
HECC
HEC R&D "
Grid
I LSN
T NGI 100Mbps
R Sl
&
D HCI&IM
HCSS
SDP
SEW
T IT
2001/5/24
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HEC I1& A (1/2)

°  NASA Earth system modeling

(aCe) framework
 Kernel Lattice Parallelism(KelL P)

QOF: Simudating Real Microstructures
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HEC I&A

(2/2)

M cell

11

Emerge

Computational Aerosciences(CAS) °

(ESS)
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(HEC R&D) (1/2)

. (HTMT) e Globus(Computational Grid
e Globus:
* Beowulf (
L inux « Legion

e JavaNumerics

MVICH-MPI
. (DPSS)

Globhus 17
HTMT 3D 100,298

FY 2000 BlueBook
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(HEC R&D) (2/2)

« DARPA (VLSI)
. (EQC)
(NMR) ’
« DNA
.3 (MCM)
O
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(HCI&IM) (U/4)

TIDES

(KCS)

(Smart Spaces)
(Speech Technologies)

FY 2001
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(HCI&IM) (2/4)

e Access Grid .
) * NOAA
* BioFutures (Bio,Info,Micro . VRML
e DeepView: .
VRML
. . Web
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Web

Akenti:

ID
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(HCI&IM) (3/4)

Web
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(HCI&IM) (4/4)

« NSF EU

(NGSW)
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(L SN) 1/5

— NREN,Esnet, NLANR -

(ANI) (

VBNS

(Very high performance
Backbone Network
Service)

MCI
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STARTAP

NGI

QoS

ETHER TAP-

STARTAP

(LSN)

2/5
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(SensliT)

bit/

DOE

DOE

| Pv6

EMERGE(ESnet/MREN

Grid

(DCS)
DOE

)

(GOIN)

L SN

NOAA
NIH
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(L SN) 3/5

Next Generation | nternet

NGI
NSF
DARPA NIST
o SuperNet ( ) (AES)
(PK1)
‘ o (QoS)
- ;S * Hybrid-fiber coax(HFC.:
AT )
: . (Agile)
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(LS (@5 "

NGI
(NSF)
o SpeciesAnalyst ( ) ) (
e 3 )
e 2 °
. (M egaconference)
° . (Virtual rounds)
« CERHAS . (ARPS)
« Variations .

Scaling Internet
NGI
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. Grid
Grid

Globus,Grid,PC

Grid

(LSN) (55
(NASA)

. [
. (VCC)
(NIST)
. CAVE
NG|
SI|
SII__PITAC FY 2000
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® Y2001

PCA
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(SDP)

PITAC
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NSF

DARPA

(Formal Methods)

|'T

« OSD/URI
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HCSS

(NIAP)

(I Psec)
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(Education outreach and
training (EOT-PACI))

® PITAC
®

(SEW)

* NASA

e | T
e | T Workforce
— T

FY 2000

I'T

|'T

PCA

| T
ALTEC

S
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PCA

HECC ASCI
HECC Computational Grid
Access DC
L SN S
VBNS
L SN NGI
QoS Super Net
HECC
HTMT
T
® OS
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PCA

|M

M
L SN

XML ,VRML

L SN
M

Web

CAVERN
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PCA

HCI
L SN NASA
HECC Access Grid
L SN
| mmer saDesk
HCI
|M TIDES (DARPA
(NSF)
o
O Al
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PCA

SDP DARPA
SDP

SDP NOAA
HCSS DARPA
HCSS NSA

O

O
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ASCI  (14)

(ASCI)
(Accelerated Strategic Computing I nitiative)
« ASCI
— 1996
— DOE (LANL, LLNL, SNL)
. Topl0 Topl ASCI
_ , Grid

— 2004 100TFLOPS
— COTS(Commercial Off The Shelf)

—IBM SGI Inted Compaq

— Level One, Two,Three)
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ASCI

PathForward

ASCI Computing Systems

100+ TeraDps | 30+ TS
iprpased
A A -.'I.- 'H'Fi:l'l
F i) R
pragssed| 30+ T 10+ TE
i S -E.Et’ﬁ:uumnﬁ
o W 10+ TeraOps (5 TE
L& o ——— e 1 T [T TRTTTRIT . .
AL PN U B
e+ Teralps | 1.5+ TE o Davalep
LI e ek :ur:?ﬂmmﬁmmuuumm-}- 7 O A R
b Teralps (05 TR Wi %5 Pradisslian
-:;:ﬂnllnllnululunu-h- = AGC Lsa

Ornlg
e o
Time (CY} - P

5 9% a7 oG
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ASCI 3/4 -
9 Topl0 High Performance Computer
S —
2001 ©
Rmax
(GFlops)
1 [ IBM | ASCI White, SP 7226 L awrence Livermore National USA 2000 8192
Power3 375 MHz Laboratory Livermore
2 | IBM fGP Power3375MHz | 2526 NERSC/LBNL Berkeley USA 2001 2528
way
3 | Intel | ASCI Red 2379 Sandia National L abs Albuquerque USA 1999 9632
4 | IBM | ASCI Blue-Pacific | 2144 L awrence Liver mor e National USA 1999 5808
SST, IBM SP 604e Laboratory Livermore
5 | Hita- | SR8000/MPP 1709.1 | University of Tokyo Japan | 2001 | 1152
chi
6 | SGI ASCI Blue 1608 L os Alamos National Laboratory Los | USA 1998 6144
Mountain Alamos
7 | IBM | SPPower3375MHz | 1417 Naval Oceanographic Office USA 2000 1336
(NAVOCEANO) Bay Saint Louis
8 | NEC | SX-5/128M83.2ns 1192 Osaka University Osaka Japan | 2001 | 128
9 |IBM | SPPower3375MHz | 1179 National Centersfor Environmental | USA 2000 1104
Prediction Camp Spring
10 | IBM | SPPower337/5MHz | 1179 National Centersfor Environmental USA 2001 1104
Prediction Camp Spring
http://www.top500.or g/list/2001/06/
17th Edition 2001 11
LINPACK Rmax Rmax
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ASCl  (4/4) 34

ASCI White

(LLNL)

. I1BM Power Chip3 8,192
12.3 TFLOPS

. 6T
. 160T

3

(2002 )

ASCI “Q”

(LANL)
: COMPAQ Chip (11,968
30 TFLOPS
. 12T
. 600T

SC2000 COMPAQ
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“Grid” (1/4)
o Grid
SMP
M PP
LAN
_ WAN
=Grid
o Grid
Power Grid
Grid
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“Grid”

National Computational Science Alliance(Alliance) Grid

36

(2/4)

“Alliance’

->  Computational Grid
->  Access Grid

Computational Grid

NCSA(National Center for Supercomputing Applications)

/Maui High performance Computing Center

EC seminar 2001
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“Grid” (3/4)
Access Grid

. etc.
Access Grid

Access DC ANL LBNL

LANL NCAR NCSA

Access DC (Alliance Center for Collaboration, Education, Science and Softwar €)
e Alliance 1999 DC Access Grid
e Alliance

 Immersive VR (ImmersaDesk) TV

AUCESGD

3 VR ALTEC seminar 2001



“Grid”

Globus

(DARPA DOE NSF
e GlobusToolkit

(ANL)

(DoD/NAVO DOE NSF
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(4/4)
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. (1/4)
DLI-1 1994 1998 =
CCC Partners- Computer Communication Contents
- M&T Publishing
P ier ﬁg{
-En%/acr:]lr(])i[::(;dia-Mc aw Hill -

Belaly Y sInktomi ~ U.C.Berkeley
CMU
lllinois *Google ~ Stanford
Michigan
Santa Barbara L YCOS -CMU
Stanford
* Microoft

Computl ng *Apple *Hitachi

* DEC
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e DLI-2 1998 2003

48

-- DLI-1
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(2/4)

efc.

etc.
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(3/4)

CMU DLI-1 Informedia DLI-2 Informedia-l|

DLI-1 Informedia—

- - 5 20%

Fﬂﬂqmmﬂﬂunm

e T e e ] Ll s e dnged 1 ]

Thlll-ihllt h.nhhll‘ll-ln'lll'lnlﬂnln-u
ol " merleting  cpecha

ik s el i ey e H-lblﬂh
e i s v ey e ey

http://www.infor media.cs.cmu.edu/dlil/

NSF DARPA NASA
DEC Microsoft Intel
CNN Telecom Italia Boing Bell

Atlantic Visa
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(DLI) (4/4)

DLI-2 Informedia-Il — BlueBook2001

YT EXEEEEEEXETE ° . 5 ar o TPRMREETEIOEREEYETEEEEO
A = 2 =

Informedia-I|
Metadata Extractor

| : : h 4 | ——

Affiliation] | Location

User Interface
?D”a%et :@ Collager *q (final
emplates’ representatlon

* Proceedings of the 10th DEL OS Workshop, Sanorini, Greece, June 24-25, 19909.
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IT R&D

43

AITEC seminar 2001



2/2

|'T

PITAC

T
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FY 2002 BlueBook ( )

RESEARCH CHALLENGES

#1:. Next-Generation Computing and #6. Making Softwar e for the Real

Data Storage Technologies World
#2. Surmounting the Silicon CM OS #7. Supporting Human Capabilities
Barrier and Universal Human Development
#3. Versatile, Secure, Scalable #8. Managing and Enabling Worlds of
Networksfor the 21st Century Knowledge
#4. Advanced I T To Sustain U.S. #9: Supporting Education and
Strength in Science and Development of aWorld-ClassIT
Engineering Workforce
#5: Ensuring Reliable, Secure #10: Understanding the Effectsof IT
Operation of Critical Systems To Maximize the Benefits
® PCA
O
® FY 2003
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FY 2002 BlueBook (

PUTTING FEDERAL RESEARCH INTO ACTION
National Grand Challenge Application

46

)

Next-Generation National Defense
and National Security Systems

Improved Health Care Systemsfor
All Citizens

Creating Scientifically Accurate, 3-
D Functional Models of the
Human Body

| T Toolsfor Large-Scale
Environmental Modeling and
Monitoring

Creating the World’ s Best
Infrastructurefor Lifelong
L earning

Integrated | T Systemsfor Crises
M anagement

Technologies and Systems for
Advanced Aviation Management
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FY 2002 NI TRD
HECI&A|HECR&D [HCI&IM| LSN | SDP |HCSS| SEW
NSF 249.7 65.1| 104.8 98| 39.7| 46.1| 39.1 642.5 32.6%
DARPA 55.5 42.7 38.2| 49.2| 44.6| 32.9 263.1 13.4%
NIH 55.1 13.7 74.6| 81.1 6| 10.1| 114 252 12.8%
NASA 36.1 26 27.8| 14.4| 22.4| 47.1 7 180.8 9.2%
DOE(Science) 08.3 31.5 16.4| 25.9 4 176.1 8.9%
NSA 33.6 1.9 46.6 82.1 4.2%
NIST 3.5 6.2 3.2 2 7.5 22.4 1.1%
NOAA 13.3 1.8 0.5 2.7 1.5 19.8 1.0%
AHRQO 9.2 6.7 15.9
ODUSD(S&T) 2 2 4.2 1 1 10.2 0.5%
EPA 1.8 1.8 0.0%
513.3 216.4| 279.7| 287.3] 115.7| 192.8| 61.5| 1,666.70 84.6%
DOE/NNSA 133.8 37 35.5| 41.1 56.5 303.9 15.4%
647.1 253.4| 279.7| 322.8| 156.8| 192.8| 118| 1,970.60| | 100.0%
32.8% 12.9%| 14.2%| 16.4%| 8.0%| 9.8%| 6.0% 100.0%
o
() FY 2002BlueBook

nar 2001
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