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National Partnership for Advanced Computational | nfrastructure (NPACI)

NPACI

NPACI

IBM RS/6000 SP 222 MHz Power3

Cray TSE 300 MHz Alpha 21164

IBM SP 160 MHz Power2

Sun HPC10000 400 MHz UltraSparc |1
Cray T90 14

TeaMTA 16

Cray TSE 300 MHz Alpha21164

1152

272
128
64
24 Gflops 4 GB

8Gflops 16 GB

88

NPACI

102 Tflops 576 GB -
(2000 )

154 Gflops 34 GB
82 Gflops 32 GB
51Gflops 64 GB

(2000 )

34 Gflops 11 GB

31 Gflops 64GB

)

184 Gflops 64 GB

)

Cray SV1 16 19.2Gflops 16 GB
IBM SP 160 MHz Power2 64
California Ingtitute of Technology (NASA
HP Exemplar X-Class 256
HP V2500 128 128 GB (2000
(NCAR)

National Center for Atomspheric Research(NCAR)

NCAR

U.S. Global Change Research Program (USGCRP)
Climate Simulation Laboratory (CSL)
University Corporation for Atmospheric Research (UCAR)

NCAR
IBM SP 200 MHz Power3
GB 25TB
Compag ESA0 4 x 8
Cray J924s2/1024
Cray J920/512 20
Cray J916/256 16

SGI Origin 2000/128 250 MHz R10000
SGI Origin 2000/16 250 MHz R10000

x 114

32 Gflops 32 GB

24 8GB
4GB
2GB
128
16

NCAR
NCAR NSF

128 204 Gflops 128
15 Gflops

60 Mflops

60 Mflops

16 GB
16 GB
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NASA

NASA

NASA

NASA

(NAS) NASA Ames (
SGI Origin2000 512CPU 192 GB
SGI Origin2000 256 CPU 64 GB
SGI Origin2000 64CPU 16 GB
SGI Origin2000 24CPU 7GB
CrayC90 16CPU 8GB
SGI Origin2000 12CPU 3GB ( )
CrayC90 7CPU 2GB

Glenn ( )
SGI Origin2000 24CPU 6GB

NASAGoddard ( )

NASA

Cray T3E-600 1,296 162 GB
Cray J932se 32 8GB
Cray SV1 24 8GB

( )
SGI Origin 2000 300 MHz R12000 128 RGB 6TB
Cray SV1-1A 16 8GB 480 GB

Langley Research Center( )
SGI Origin2000 16CPU 4GB

DOE
DOE Office of Science
(LBNL)
(NERSC)
LBNL NERSC Office of Science
NERSC 12Tflops 2000 12 3.8 Tflops

Cray T3E-900 692 623 Gflops 177 GB 28TB

IBM RS/6000 SP  Power3 200 MHz 608 486 Gflops 256 GB

Cray PVP 3 Cray SV1 1 Cray J90se 96 vector

10TB
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(GW) 83 Gflops
2 HPSS(High Performance Storage System) 1,000 TB
2 SGI Onyx

Parallel Distributed Systems Facility (PDSF) 53 8 (
)
(ANL)
ANL
ANL 05
Tflops 100TB SGI Origin2000 IBM
SP-2 " Chiba City” Chiba City Linux SMP 2
Pentium 111 500 MHz 256 128 GB 23TB
256 Gflops
(LANL)
LANL  Advanced Computing Laboratory(ACL) 2
ACL
SGI/Cray "Nirvand 16 128
2 GB HiPPI 800
Nirvana 6.91TB
4.8 GBps Nirvana 2,048 1 Tflops
10 sal
Infinite Reality
Nirvana
Nirvana Office of Science DOEAcce erated Strategic Computing I nitiative(ASCI)
(ASAP) LANL
Linux
“ Rockhopper”
“ Rockhopper’ 500 MHz Pentium 11 128 1
GB 9GB Myrinet
( 14 usec 1.2 GBps) 128 Gflops
Nirvana

Oak Ridge National Laboratory (ORNL)

ORNL IBM SP-3 Compag Alphaserver( 15Tflops) 360TB
HPSS
“ Eagle” 184 SMP 4 IBM Power3 Il (1.5 Gflops)
108 Tflops 372 GB 92TB
“ Fdcon” 80 SMP 4 Compaq EV67 (1.3 Gflops)
427 Gflops 160 GB 55TB
2

Pacific Northwest National Laboratory (PNNL)
PNNL 414 Gflops 48 TB EMASS
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“ NWMPPL" 512 0.5 Gflops 247 Gflops 262 GB 50TB
MPPIBM SP
NIH
Center for Information technology (CIT) 46 SGI Origin 2000 224
Beowulf CIT
NIH NCI Frederick Biomedical
Supercomputing Center 9% Cray SV1 64
SGI Origin 2000
National Center for Research Resources(NCRR) 6 High Performance

Computing Resources Centers

NCRR Computing Resources Centers
. Beckman Institute

Pittsburgh Supercomputing Center

Cornell Theory Center

NCRR Scientific Visualization Resource Centers

NCRR 2

NOAA
NOAA 2

Forecast Systems Laboratory 256

HPTi

Geophysical Fluid Dynamics Laboratory (GFDL)

Cray T3E 900 MPP
Grand Challenges

EPA
Research Triangle Park
NESC
Cray T3E-1200 72 18GB
Cray T3D 128 8GB

Cray C94/3128 4 128 MW

Scientific Visuaization Resource Centers

CompagAlpha 128GB

Cray T-9OPVP 128

EPA  National Environmental Supercomputing Center (NESC)

76 Gflops
19.2 Gflops
3 Gflops
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IT R&D
Access Grid ACCESS

1999 NSF National Computational Science Alliance(Alliance) D.C.
Alliance Center for Collaboration , Education, Sciennce and Software (ACCESS DC)
ACCESS DC NSF

7,000 Alliance

Alliance

ACCESS DC
21
NSF  PAC 1 Alliance 1997 50
/ VBNS  Abilene
/ Alliance

6

3

4

15 National Alliance Grid(

Alliance )
15 10 DoD High Performance Computing Modernization(HPCMP)
DOE ASCI

Computational Grid

Nationa Alliance Grid 2 Computational Grid

NCSA  Alliance

Ohio Supercomputing Center /Maui High Performance
Computing Center ( ) Computational Grid
(
) Alliance
Access Grid
Nationa Alliance Grid Access Grid
Grid
Access Grid
Grid
/
ACCESS DC
ACCESS Grid
Grid
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Access Grid
Grid
Network Flow Engine (NFE) / Grid /
Flatland 3-D
/
2 3
Access Grid
Grid
Access Grid
Access Grid Air Force Research Laboratory ANL
( EVL) DOE (LBNL
LANL) Maui High Performance Computing Center  NCAR NCSA/UIUC
Alliance ACCESS DC
Access Grid PACI NSF
(EPSCoR) Southeastern Universities Research Association (SURA) ITR&D

Access Grid

ACCESSDC
3
IT ACCESS DC
ACCESSDC ACCESSDC Alliance ACCESSDC
Grid /
ACCESS DC 1 200 DC K-12
Alliance
ACCESSDC /
NCSA
Java Tango( Web
)
NCSA National Laboratory for Applied Networking Research (NLANR)

ARL/NCSA/Maryland High School
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SC99
Backbone Network Services(vBNS)

EVL

ACCESSDC
ACCESS DC
ACCESSDC
Chautauqua 99
ACCESSDC Alliance Access Grid
Grid
(
Chautauqua 2
500

ACCESSDC NSF Digital Government Consortium

American Indian Museum

ACCESS DC

NCSA

NSF ACCESSDC
ImmersaDesk
Chautauqua 99 Chautauqua 99
1999 AccessGrid 3

Collaborative Community of Nations/Smithsonian National
NSF Digital Government Consortium

ITR D

ACCESSDC DARPA
NGI Distinguished L ecture

Chautaugqua 2000

2000 ACCESSDC  Chautauqua2000 2

Committee on Institutional Cooperation(

NSF
1

ISl East

Ohio Supercomputing Center
12 )
2000 6 13 15
EPSCoR K*Star
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(HCI IM)

(HCI&IM  Human Computer Interface and Information
M anagement)
HCI&IM

2001

collaboratories

Universal Access

HCI&IM

IT IT R&D

Managing and “seeing” digital information

(Digital Government program)
NSF(National Science Foundation)

(GIS Geographic Information System)

IT ITR&D IT
NASA(National Aeronautics and Space Administration)
National Research Council (CSTB  Computer Science and
Telecommunications Board) 2
IT http://www.csth.org/ 1
1999 2 9 10 IT IT

CSTB


http://www.cstb.org/����I�����C���œ���ł��܂��B����1��̃��[�N
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1999

) GIS

(BLS: Bureau of Labor Statistics)
LANL( ) MCNC
Service (NASS) (NCHYS)

BLS DOE(
(EIA:) NCHS Nationa Center for Health Statistics

(FGDC) USGS(

(

) Nationd Agricultura Statistics

Textwise

Federal Web Consortium

(SIMA, Systems Integration for Manufacturing

IT
(GSA) Marconi Synapse
haptic
“ Council on Excellencein Government’ Web
BLS NCHS USC( YISI(
20

55

Applications)

NIST( )

SIMA
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SIMA

HCI&IM NIST collaboratory SIMA

Adaptivelear ning technology

DoD( ) DoD

(OSD) (URI  University Research Initiative)

(KC9)
NSF (KC
3
( )

KCs

Smart Spaces

1
( )

NIST
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Speech technologies

NIST  DARPA( ) NSA( )
NSA NIST
2000
2001 NIST
Multimodal capabilities
Communicator
2001
DARPA
IT DARPA
DARPA
Human factorsin aer ospace systems
NASA
NASA  Ames
(haptic interfaces-
)
NASA
2 NASA
3 3
linkage 4N
5kg 3 1
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TIDES: Trandingual Information detection, Extraction, and
summarization

DARPA 2000 2001
(TIDES)
TIDES
/ Remote/autonomous systems
REE: Remote Exploration and Experimentation
NASA (REE)
3 4
REE ( 5
) REE NASA COTS(Commercia off-the-shelf
)
18
Theraobotic battlefidd of the future
COTS
DARPA mobile autonomous robot software
DARPA
1
DARPA MIT
Cog
Cog

Cog
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DARPA MIT( ) Kismet

distributed robotics program DARPA

DARPA

Collaboration and virtual reality

Access Grid
( )
NSF DOE (Alliance) AccessGrid Access Grid
3H5
BioFutures
DARPA [Bio:Info:Micro] IT
3
Bio
Info (
) Micro
DARPA
DeepView:
DOE DeepView
computational components ( )
channel
electronic notebook
3
DeepView
DeepView
DeepView
( )
DeepView
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Distance visualization
ANL( ) X

advanced photon source
tomographic beamline 3
10 ANL
20

DARPA DOE NASA NSF

Distributed collabor atories project

collaboratory components
a sense of presence
( )
DOE
DOE
1 1
DOE LBNL (Lawrence Berkeley National Laboratory, )
(CERN)
(IETF)
Real-time collaborative access to chemical disaster
information
(NOAA) Pacific Marine Environmental Laboratory
Java
12
2
NOAA
EPA (Environmental Protection Agency
)
Manufacturing collaboratory
NIST

collaboratory
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(VEs) smart
NIST
NIST
smartroom NAMT (National Advanced Manufacturing Testbed)
Manufacturing simulation and visualization
NIST
NOAA (NOAA'sliveaccessserver LAS)
Web
NOAA
LAS, live

accessserver

NOAA  SadliteActive A rchive

NOAA  Pacific Fisheries Environmental Laboratory

NOAA  Pacific Marine Environmental Laboratory

Office of Global Programs (OGP) Carbon Modeling Consortium

Center for Mathematical Modeling and Computer Simulation ( )

Laboratoire de Meteorologie Dynami que du Centre National de la Recherche Scientifique ( )

Thetele-nanoM anipulator
(UNC)
tele-nanoManipulator 1
tele-nanoManipulator DNA( )
NIH( ) NSF DoD
Army Research Office  DoD Office of Naval Research
UNC
UNC
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*'.i.zrrl;plr: Ao virus '|1.1.rr|'-rh"| i miTa
Shearnd Areh UNC Gene Therapy Center Tele-nanoManipulator
3 3-D visualization
NOAA 1999 2000
1 ImmersaDesk
VRML (Virtual Redity Modeling Language, 3 )
3 3D
3
2
Visualization and virtual reality for collaboration and
manufacturing
NIST 3
VRML
2000 NIST VRML mirror world
JNI
Web Web-based tools for neutron research
NIST NIST Center for Neutron Research
Web Web-based information resources
(Digital Library of Mathematical Functions, DLMF)
2000 NIST
NIST (DLMF)  Web
/
custom dataon demand
NIST
Web NSF 2003
DLMF 194 (NBS, National Bureau of Standards
[ NIST])
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Clinical practice guidelinesrepository

(AHRQ, Agency for Healthcare Research and Quality) American
Association of Health Plans American Medical Association 2000 Web
NGC National Guideline Clearinghouse NGC
500
NGC
NGC-L
NGC
Surface wind analysis system
NOAA (AOML, Atlantic Oceanographic and Meteorological Laboratory)
NOAA
Web
NOAA National Hurricane Center
GIS FEMA( ) HAZUS hazard |loss estimation,
- NOAA Pacific Marine Environmental Laboratory
ottt escarpments ridges seamounts,
/ Alaska/Aleutian Subduction Zone,
1997 12 5

Web

Web-based bioinfor matics databases

DNA
NIST
Center for Advanced Research in Biotechnology NIST
2 Web
1 1
content, query
NIST 1999 Protein Data Bank
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Research Collaboratory for Structural
Bioinformatics NIST

Identification and security

Akenti: Collaborating in a secure environment

Akenti LBNL

Akenti
Akenti
DOE NASA
: Controlled sharing : The secure collaboratory
DOE LBNL LawrenceBerkeley Nationa Laboratory SNL (Sandia National Laboratories)
(PKI1, public key infrastructure)
Fingerprint and mug shot standards
1960 NIST (FBI, Federal Bureau of Investigation)
2000
NIST
ID Human ID
NIST (ID)
NIST (SVM,
support vector machine) 2 1
DARPA NIST ID human ID
2000 NIST
DARPA ID ground truthing
ID

computationa psychophysics

Tools for analysis and productivity

Health care quality and performance
AHRQ CONQUEST COmputerized Needs-oriented Quality measurement Evaluation SysTem
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CONQUEST 2 1
1,200 53 1 57
CONQUEST performance measures
measures

AHRQ

Evaluating sear ch engines

1992 NIST DARPA TREC Text REtrieva
Conference TREC ( 2GB)
TREC
( )
TREC 16 66

Softwar e usability testing

NIST
Fidelity Investments
State Farm Insurance
Web Web site usability tools
usable Web
usability
NIST Web
usability professionals
NIST
Web
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| T

Digital Library

1501
35,000 2000
1994 (DLI, Digita Library Initiative)
DLI
Lycos Google Go2Net
1999 DLI 2
DLI 2
Nationa Archivesand Records Administration Smithsonian Ingtitution
Institute of Museum and Library Services NSF National Science
Foundation = DARPA(Defence Advanced Research Projects Agency) NIH(Nationa Institute of Health)/ NLM(National
Library of Medicne) Library of Congress NASA National Aeronautics & Space Administration
National Endowment for the Humanities FBI Federa Bureau of Investigation
DLI 2

DLI
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DLI 2 3

Human-centered research

DLI 2

(PERSIVAL, Personalized Retrieval and
Summarization of Image, Video, and Language Resour ces)

PERSIVAL Personalized Retrieval and Summarization of
Image, Video, and Language Resources

Columbia Presbyterian Medical Center

query
distributed medical
resources. query graph
http://mww.cs.columbia.edu/diglibt/PERSIVAL/
Digital resourcesfor children
5 10 access
explore organize
visualizing browsing querying

organizing

Discovery Channel
Department of the Interior  Patuxent (Maryland )
Wildlife Research Center
http://www.cs.umd.edu/hcil/kiddiglib/

Yorktown Elementary School 5 10
NSF

querying browsing

organizing
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Technologies and toolsfor students

Georgia State University
(ACM, Association for Computing Machinery)

Hypermediaand Visualization Laboratory (HVL)
SIGGRAPH(Specid Interest Group for GRAPHics)

Education Committee XML( )
peer-reviewed
XML 3 Web 3-D Web graphics
University of lowa GeorgiaState
University collaboratory University of South Carolina
Web Web-lab Library
http://econ.badm.sc.edu/bearm/
Video information collage
Carnegie Mellon University
electronic workspace
search for view manipulate
chrono-collages geo-collages

auto-documentaries

http://www.informedia.cs.cmu.edu/

of Cdlifornia-Berkeley
Stanford University — SDSC(
(CDL, CdiforniaDigita Library )
DLI 1
UCSB

ADL

ADEPT Iscape

http://www.al exandria.ucsb.edu/adept/

Power browsers

handheld information appliances

“ WebBase’
Web
http://www-diglib.stanford.edu/

(ADEPT, Alexandria Digital Earth Prototype)

(ADEPT) University
(UCSB, University of California-Santa Barbara)
)
ADEPT
(ADL) ADEPT

Information landscape

resource

Web

Contents and collection

)
educationa materials

courseware,
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Digital library for the humanities
TuftsUniversity Berlin Max Planck Institute
Modern Language Association(MLA) Boston Museum of Fine Arts Stoa electronic
publishing consortium

( )
19 1999 1 500

http://www. perseus.tufts.edu/

(NGSW National Gallery of the Spoken Word)
Michigan State University

20
cylinder recording
Web
best practices, conversion preservation
copyright compliance
http://www.ngsw.org/ app.html

SMETE, National digital library for science,
mathematics, engineering, and technology education
National Engineering Education Delivery System (NEEDS)
University of California-Berkeley

Web SMETE
SMETE NSF
K-12( 2 )
http://www.needs.org/
Digital Atheneum,
NSF University of Kentucky British
Library IBM  SUR (Shared University Research)
Cottonian Collection(17 Sir Robert Bruce Cotton
)
http://www.digitalatheneum.org/

NSF

markings

Digital workflow management
Johns Hopkins University Lester S. Levy Collection 29,000


http://www.perseus.tufts.edu/
http://www.ngsw.org/app.html
http://www.needs.org/
http://www.digitalatheneum.org/
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1790 1960
Peabody Conservatory of Music

http://levysheetmusic.mse.jhu.edu/

1
World WideWeb
http://db.cis.upenn.edu/Research/provenance.html
I z i —— e g —— m
LUEGLASS ey

: mmm«

Milton SEisenhower Library
Special Collections Department ( )
Lester S. Levy Collection 19
1790 1960
29,000

1923
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Systems and testbeds

New model for scholarly publishing
DL( )
University of California-Berkeley
CDL SDSC

http://elib.cs.berkeley.edu/

Classification systems
interoperable

(
) ( jpeg  gif )
University of Arizona
SGI(Silicon Graphics, Inc.) NCSA(National Center for Supercomputing Applications at the University of Illinois)
NIH National Institutes of Health NLM National Library of Medicine NCI National Cancer Institute ~ GeoRef
Information Services Petroleum Absiracts

CancerLit(700,000 ) NLM
UMLS Unified Medical Language System (500,000 ) GeoRef  Petroleum
Abstracts(800,000 ) GeoRef Thesaurus(26,000 ) 15 Web
Y ahhoo! (26,000 ) Web

http://ai .bpa.arizona.edu/go/dl/

Virtual workspaces

Havad-MIT Data Center
Virtud
Data Center(VDC) VDC
VDC

http://www.thedata.org/

Security, quality, access, and rdiability
infrastructure

Stanford University


http://elib.cs.berkeley.edu/
http://ai.bpa.arizona.edu/go/dl/
http://www.thedata.org/
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Cornéell University integrity

http://www.prism.cornell.edu/

International efforts
DL

U.S-U.K. activities

NSF Joint Information Systems Commi ttee initiative
University of Cdlifornia-Berkeley / University of

Liverpool Library (cross-domain)
Cheshire
HARMONY Corndll University Audtralian
Distributed Systems Technology Centre University of Bristol ( ) 3

Resource Description Framework (RDF) XML Dublin Core Moving Pictures Expert Group

MPEG-7

http://www.ilrt.bris.ac.uk/discovery/harmony/

Corndl University Los Alamos National Laboratory
University of Southampton ( )
Physics Archive 100,000

http://journals.ecs.soton.ac.uk/x3cites/

University of Massachusetts Kings
College, London
(OMRAS online music recognition and searching)

http://journals.ecs.soton.ac.uk/x3cites/

University of Wisconsin-Madison University of Bath ( )
University of Bristol ( ) IMesh Toolkit
subject Web
IMesh


http://www.prism.cornell.edu/
http://www.ilrt.bris.ac.uk/discovery/harmony/
http://journals.ecs.soton.ac.uk/x3cites/
http://journals.ecs.soton.ac.uk/x3cites/
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http://ww.imesh.org/tool kit/

University of Michigan
of University Research Libraries

evaluate
and "fedl" conversion
U.S-Germany activities
2000 1 NSF/DLI 2 Deutsche Forschungsgemeinschaft
NSF EU NSFEU working groups
NSF (EV)

" An International Research Agendafor Digital Libraries”

http://www.si.umich.edu/UMDL/EU_Grant/home.htm
http://www.iel.pi.cnr.it/DEL OS//NSF/nsf.htm

Consortium

n | Ook,"
migration
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(LSN)

Web
(LSN Large Scale Networking)
LSN
LSN
(NGl Next Generation Internet( ITR&D
)
(Sl Scalable Information Infrastructure)
LSN LSN
LSN
NGI 1998 LSN NGl LSN
10
2000
NGl 3
2
PITAC( President’s Information Technology Advisory Committee) 1999
“ Information Technology Research: Investing in Our Future,” IT
IT
PITAC

IT

IT 1
Sii « )

Sl LSN NGI
LSN Sl
LSN NGI Sl 2000
2001



LSN

L SN (LSNCG LSN Coordinating
Group)( LSN (LSNWG LSN

Working Group))
4

LSNCG

(JET  Joint
Engineering Team)
(FedNets Federal agency networks)

JET

JET GigaPops( Giga bit

per second Points of Presence(l2
)) Abilene network(Qwest Cisco Nortel

) University Corporation for Advanced

Internet Development(UCAID Internet2
Internet2

Abilene )
Internet2(12) 2000 JET  FedNets

(NGIXs Next Generation Internet Exchange Points)

(72 )

(NSF) 167 4
DARPA(
) SuperNet(15) NASA( )(5)
DOE( )(5) NLM( )@D)
NGI NGI
(HPC High Performance Connection)
JET NGI
NGI

JET Abilene

2000
JET

JET
NGI

JET LSNCG
1999 8 11 12 Moffett Field
NASA Ames LSN
“ Bridging the Gap Workshop”
NGl

(NRT Networking Research
Team)
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NGI 1
NRT

NRT
LSN
NRT “ Bridging the Gap Workshop”

1999 12 NRT
DARPA NSF

NIST( ) NGI
[Principal Investigator(PI)

(HPNAT
High Performance Networking Applications Team)

HPNAT
HPNAT
SC99(
)81 ) NGI
NGI 2 “ Bridging the Gap
Workshop” HPNAT 15
(http://www.nren.nasa.gov/case.html )
(IST)
IST
LSNCG NGl
IST
LSN
JET
2000 1 IST

“ Workshops on Public Key Infrastructure (PKI) for
Advanced Network Technologies’
2000 4 1

PKI( )

59
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LSN

(ESnet)
Applied Networking Research(NLANR)

LSN

NLANR

LSN NASA (NREN) DOE
NSF National Laboratory for
LSN

+(IETF)

NSF  High Performance Connections

(SNMP  Simple Network Management Protocol)

NSF

(QoS)

NSF

(ATM)
6(IPv6)
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(VBN NSF
MCI WorldCom
2000 3 31
NSF
(ANI)
ANI IT
ANI
ANI NSF NSF/MCI WorldCom ~ vBNS
(HPNSP)
NLANR
1999 0OC-48(2.4 Gbps)
CaAREN-2( )
0OC-48 IPv6
QoS
(vBNS) NSF  MCI WorldCom
2000 3 31 NSF MCI WorldCom VvBNS+ Abilene
/ /
NSF (LTER)
PITAC
STAR TAP
NSF  ANI
ANI
vBNS
(STARTAP™  Science, Technology, And Research Transit Access Point)
STAR TAP EVL( ) Ameritech Advanced Data
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Systems
STAR TAP
vBNS NGl 12
STARTAP
NG
DoD( ) Defense Research and Engineering Network(DREN)(155 Mbps:1

)

DOE  ESnet(155 Mbps)
NASA  Integrated Services Network(NISN) NREN(155 Mbps)
NSF  vBNS(155 Mbps)

(STAR TAP Science,
Technology, And Research Transit

Access Point)
STAR TAP
vBNS
NGI
12

ST#R TAP"

Abilene/University Corporation for Advanced Internet Develo pment (UCAID)
vBNS(2000 3 31 )

APAN ( X
[ 2 ] 70 Mbps)

CA*Net ( 45 Mbps)
CERN( ) 1UCC( 45 Mbps)
MiIrNET( ) ( 6 Mbps)

NORDUnet( ) (
45 Mbps)

RENATER2 ( 45 Mbps)
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SINgAREN(
SURFnet (
TANet2(

TransPAC(
35 Mbps)

STAR TAP

(U.S.transit)

155 Mbps)

15 Mbps)

NIST

DARPA

DARPA

Information Technology-The 21st Century Revolution

) ( 14 Mbps)
X
STAR TAP
(iGrid) iGrid STARTAP
2000 STARTAP
STAR TAP
(pervasive)

DoD
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QoS

" directed diffusion and
behavior’

* finegrain configurability”
“ fast coordinated adaptation”

QoS
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PKI(
Public Key Infrastructure)
Quorum:
COTY Commercial off-the-shelf)
DARPA  Quorum
Quorum
QoS
Quorum

3 4

QoS
QoS QoS
QoS
QoS

API(
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Quorum QoS
Quorum
DoD “ Navy's 21t Century Surface Combatant”
(SenslIT)
DARPA (SendlT)
SenslT
DARPA SDP PCA(
)
[92 ]
NSA( ) (multigigahit)/
/ 2000 NSA
NSA
ATDnet( )  MONET( )
MCNC(
)
Internet2
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1999 /

NSA
NSA 2001
NSA
DOE
DOE DOE
DOE 12
DOE 6(1 Pv6)
1
4(1Pv4)
IPv6 1999 8
DOE ESnet IPv6 American Registry for Internet
Numbers(ARIN) ESnet IPv6
ESnet 30 DOE 6REN IPv6
IPv6
IPv6 128 2% * *
IPv6
QoS
IPv6
EMERGE(ESnet/MREN )
2000 DOE EMERGE ESnet/MREN EMERGE
DOE
(DiffServ) QoS ESnet (IP-over-ATM )
Abilene (IP-over-SONET(SONET: ) QoS NSF
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NG



2 1997

NGl 1

QoS

Qos

NSF

NSF NGI

100 Mbps

QoS

(HPNSP)
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(Virtual rounds)

(ARPS Advanced Regional Prediction System)

ARPS
NSF NOAA (FAA)
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IT R&D
1999 2000
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R&D
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TAO (Tropical Atmosphere-Ocean) Array ( 70 ) NOAA
VRML
24 TAO 3
Java
3 VRML
NOAA  Carbon Exchange
VRML Fisheries Oceanography Combined Investigations (FOCI)
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Terebyte Challenge 2000:Project Data Space
IT

Terabyte Challenge 2000 1 )
( )

Nationa Center for Data Mining
PAPYRUS

NGl

Terabyte Challenge SCo8 High Performance Computing Challenge
Most Innovative of Show

Digital Sky Survey:



Information Technology-The 21st Century Revolution

National Center for Data Mining at the University of lllinois at Chicago (lead)
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HCSS R&D IT
2000 2 (DoS)
HCSS
IT
HCSS
HCSS
NSA NSF DARPA NIST NASA NIH OSD/URI
HCSS 2001
NSA
NSA (1A)
1A
NSA 2000 (HACP)
(SM1) NSANet 3 A
(HACP)
HACP R&D
HACP
(commercia off-the-shelf (COTS))
Linux OS
COTS HACP
(Sm1)
SMI
(KMIs—
—_— HACP  NSANet (PKI)
KMI SMI SMI
ATM
SMI
SMI
NSANet
NSA
(SIGINT)
NSANet

97



Information Technology-The 21st Century Revolution

HACP SMI
2000 (HAVPN)
1999 COTS
IT NSA
(DoD)
NSA
NSA
(
) NIST
NASA
NSA (GPS)
NSA DoD
1999 NSA
DoD (minimum essentia information infrastructure (MEII))
OsD DARPA

SS7 commercia telephony signaling
GTE DARPA Kingsman NSA
University of Maryland  SS7

ATM
ATM
ATM
COTS
ATM
(INFOSEC)
NSA
Allied NATO
2001 3 Mixed Excitation Linear Prediction
(MELP)



Information Technology-The 21st Century Revolution

NSA 2 (TDMA CDMA GSM)
DaD Digital Battlefidd
NSA CDMA
DoD Fortezza COTS OS NSA
LAN
NSA
2000 NSA
1999 NSA DOE SandiaNational Laboratories (SNL) ATM
2
NSA Nationa
Reconnaissance Office (NRO) DOE ATM 25-10Gbps UltraFastLane
10Gbps NSA  DARPA
NSA (
)
NSA NIST (DES)
NSA
DOE ASCI
NSA
( )
2
NSA
SMI NSA IETF
(ISAKMP)
NIST NSA (IKE)
University of Maryland DNS
Digital Signature Standard NSA
IETF  SNMP NSA
KMI ( ID ID
) NSA
NSA
PKI



Information Technology-The 21st Century Revolution

NSA
NSA
NSA
2000 2 Yahoo! CNN.com DoS
NSA
NSA
NSA
NSA  Tokeneer
DataKey/RSA Java
NSA  distributed object computing security(DOCS)
trusted operating system (TOS) NSA
NSA DARPA GSA NIST
Linux
NSA Crackerbox
IP
NSA SONET
0OC-12
DARPA
2000 NSA
NSANet
NSF
NSF HCSS
NSF IT Information Technology Research (ITR)
2000

100



Information Technology-The 21st Century Revolution

NSF
NSF (correct-by-construction software)
DARPA (formal methods(FM))
(2\Y
PITAC 1999
PITAC
IT FM
IT
2\

FM

( )

M
FM

101



Information Technology-The 21st Century Revolution

FM
IT
FM
Verinet
Ensemble
2
A
FM Mocha
( )
Mocha 96 VGl
(NIAP)
(NIAP) (http://niap.nist.gov/) NIST  NSA IT
NIAP
NIAP
R&D
NIAP
(Common Criteria) IT
(Common Criteria)
IT
Health Care
Security Forum
Smart Card Security Users Group
PBX ATM
Telecommunications Security Forum
(Common

Criteria) IT

102


http://niap.nist.gov/)��NIST��NSA�́AIT���i�̃Z�L�����e�B

Information Technology-The 21st Century Revolution

NIAP 2000 IT
IT
NIAP 15
NIST
NIST
NIST (RBAC)
NIST
IP (IPsec)
NIST  IPsec
IP IPsec
IETF
|Psec
IPsec NIST Ceberus  IPsec
NIST PlutoPlus |Psec
IPsec-WIT NIST IPsec
PKI
NIST

103



Information Technology-The 21st Century Revolution

NIST

RBAC

NIST  Role Control Center (RCC)
RBAC
NIST RCC RCC
1998 5 63
IT
Critical Infrastructure Assurance Office (CIAO)  Information Sharing and Analysis Centers (ISACs)
CIAO NIST
ISACs
NIST
NIST (DoS)
I-CAT NIST
Federa Information Processing Standard (FIPS) 140-1
Cryptographic module vaidation program (CMVP)
IT Security Training and Awareness Resource Center Expected
PKI
APl
NIST
NIST
3 1 4 1

104



Information Technology-The 21st Century Revolution

NIST
NIST American Society for Quality
1999 12 Business Week 850
NIST
50
NIST
OSD/URI
2000 OsSD URI 5
HCSS
High Confidence Systems (HCS)
HCSS Coordinating Group
HCSSCG

105



Information Technology-The 21st Century Revolution

T (SEW)

IT
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CMU
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PCAI
Oregon State University 4
2
University of Wisconsin ~ NSF National Ingtitute for Science Education NPACI
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IT R&D
FISAC
IWG IT
FISAC IT R&D
IT R&D FISAC
(ITC™m) (Federal Statistics (FedStats))
(NGI Applications) (Universal Access Teams) NSF
(Digital Government) FISAC ITR&D
ITR&D ITR&D

(Crises management)

FISAC ITCM
IT R&D
DoD
(FEMA) NASA NOAA NSF

FISAC ITCM

DV C(data visuaization corridor)

m



Information Technology-The 21st Century Revolution

IT
(Digital Government)
NSF (Digital Govemment)
IT
FISAC
2000 NSF
DOE
IT (
3 )
(FedStats)
70
FedStats FISAC Interagency Council on Statistical Policy (ICSP) 14
NSF IT
IT R&D 1999 2
FedStats IT
(OMB) ICSP  FedStats (http://www.fedstats.gov/)
Census BLS NCHS Federd

Electronic Research Review  Extraction and Tabulation Tool (FERRETT)

(NGl applications)

FISAC NGI ApplicationsTeam (NGI/AT) LSN HPNAT NGI
NGI NOAA NGI
NGI
(USGS) Biologica Survey NG| NGI
NOAA environmental and fisheries|aboratories
(USG9
FISAC NGI/AT
GOIN LSN Bridging the Gap

112


http://www.fedstats.gov/)���ێ��Ǘ����A

Information Technology-The 21st Century Revolution

(Universal access)
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IT
Universal Access Enterprise Interoperability and Emerging IT Committee of the
Government's Chief Information Officers Council IT Accommodation Study Group of
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Federal Acquisition Regulation procurement

Public Information Networks Need Accessible Collaborative Learning Environments (PINNACLE) RSVP
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105-220 508 Americans with Disabilities Act (ADA)
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DOE (ASCI)
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(Problem solving environment (PSE))
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2 5
21 Expeditionsto the 21st Century
Enabling Technology Centers
http://www.itrd.gov/ac/report/
PITAC
PITAC IT R&D
NGI
2000 4 PITAC NG (Next Generation Internet (NGI)) 2
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NGI NGl
IT PITAC NG PITAC
1999 4
1999 2000 NGI
80Mbps 900Mbps NG
NGl 14 177
NGl PITAC
35 100
NSF Experimental Program to Stimulate Competitive Research (EPSCoR)
2 PITAC 3 40
1 2 2
5
PITAC NGl
NGI NGI
12 300
2
NGl 2002
NGl
NGI
NGI
IT R&D
PTAC 21 2000 Administration's FY 2000
Information Technology for the Twenty-First Century IT IT? Initiative
IT? 2002 ITR&D Administration's I T R& D budget proposal for FY 2002
IT IT? Initiative 2000 PITAC
PITAC
IT R&D Programs
PITAC
ITR&D
(Digital Divide)
PITAC 21
IT
PTAC 1999 10 19
Joint Center for Political and Economic Studies ~ Woodrow Wilson
International Center for Scholars Resolving the Digital Divide: Information, Access, and Opportunity

2000 2
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PITAC 2
PITAC
1999 8 Carnegie Méllon University  Rg Reddy IBM  Irving Wladawsky -Berger
PITAC PITAC 2 ST
Microsystems  Bill Joy Rice University  Ken Kennedy PITAC
IT R&D
IT challenges panels
1999 PITAC PITAC
10 National Challenge Transformations 10
PITAC
IT
PITAC
(Digital Divide Issues) Ching-chih Chen John P. Miller
David C. Nagel
(International 1ssues) Ching-chih Chen David W. Dorman
Larry Smarr
(Transforming Government) David M. Cooper Robert H. Ewald
(Transforming Health Care) Sherrilynne S. Fuller Edward H. Shortliffe
(Transforming Learning) Susan Graham Andrew J. Viterbi
1999 12 PITAC
Raj Reddy Herbert A. Simon University Carnegie Méellon University
Irving Wladawsky-Ber ger IBM Corporation  Technology and Strategy of the Enterprise Systems Group ~ Vice
President
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Eric A.Benhamou 3Com Corporation CEO  Chairman

Vinton Cerf MCI WorldCom  Internet Architectureand Engineering  Senior Vice President
Ching-chih Chen Simmons College  Graduate School of Library and Information Science
David M.Cooper  Lawrence Livermore National Laboratory ~ Associate Director of Computation
Steven D. Dorfman Hughes Electronics Corporation  Retired Vice Chairman

David W. Dorman Concat CEO

Robert Ewald E-Stamp Corporation CEO

Sherrilynne S. Fuller University of Washington School of Medicine  Biomedical Informatics Department of
Medical Education  Head

Hector GarciaMolina Stanford University  Departments of Computer Sience and Electrical Engineering
Leonard Bosack and Sandra Lerner Professor

Susan L.Graham University of Californiaat Berkeley  Department of Electrical Engineering and Computer Science
Chancellor's Professor of Computer Science

JamesN.Gray Microsoft  Scalable Servers Research Group ~ Senior Researcher  Microsoft  Bay AreaResearch
Center

W. Danid Hillis Applied Minds, Inc
Bill Joy Sun Microsystems Vice President of Research
Robert E. Kahn Corporation for National Research Initiatives (CNRI)  President

Ken Kennedy Center for Research on Parallel Computation  Director Rice University  Computer Science
Ann and John Doerr Professor

John P. Miller Center for Computational Biology Director Montana State University  Professor of
Biology

David C. Nagel AT&T Labs  President

Edward H. Shortliffe ColumbiaUniversity  College of Physiciansand Surgeons  Medical Informatics
Chair of the Department

Larry Smarr University of Cdifornia-San Diegp  Computer Sience and Engineering Nationa
Computational ScienceAlliance  Strategic Advisor

Joe F. Thompson Mississippi State University  Department of Aerospace Engineering  Aerospace Engineering
William L. Giles Distinguished Professor

LedieVadasz Intel Corporation  Executive Vice President Intel Capital  President
Andrew J. Viterbi QUALCOMM Incorporated  Vice Chairman

Steven J. Wallachis Chiaro Networks  Vice President

PITAC David J. Farber  (University of Pennsylvania  Telecommunication Systems ( ) Alfred
Fitler Moore Professor) Dr. Farber Federd
Communications Commission  Chief Technologist PITAC
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IT R&D
(Coordination of IT R&D Program)

(Office of Science and Technology Policy)

White House Office of Science and Technology Policy (OSTP))
R&D

OSTP
OSTP (Nationd Science and Technology Council

(NSTC)) OSTP

(ITY R&D  Senior Principals Group

OSTP senior management (IT) R&D
Senior Principals NSTC

IT R&D
Director of the National Science Foundation Administrator of the National
Aeronautics and Space Administration Under Secretary of Energy Under Secretary of Commerce for Oceans and
Atmosphere and Administrator Director of the National Ingtitutes of Health  Deputy Under Secretary of Defense (Science

and Technology) Office of Management and Budget (OMB) National Economic Council (NEC)
IT
R&D
(Interagency Working Group on IT R&D)
R&D (Interagency Working Group on IT R&D)(IWG/IT R&D
Subcommittee on Computing  Information and Conmunications[CIC] )
Senior Principals Group IWG OMB OSTP
IT IWG (PMTAC)

NSF Assistant Director Directorate for Computer and Information Science and Engineering (CISE) WG

IWG AHRQ DARPA DOE (Officesof Scienceand Defense Programs) EPA NASA  NIH
NIST NOAA NSA NSF(CISE and Mathematical and Physical Sciences Directorates) 0osD
NEC NCO OMB OSTP NCO IWG IWG
6 ( ) IWG
IT R&D
(Program Component Areas (PCAS)) IT

HECI&A HECR&D
(High End Computing and Computation Coordinating Group (HECCCG))

(Human
Computer Interface and Information Management Coordinating Group (HCI & IMCG))

(Next Generation Internet (NGI))
(Scalable Information Infrastructure (SI1))  R&D
(Large Scale Networking Coordinating Group (LSNCG))
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(High Performance Networking Applications Team

(HPNAT))
(Internet Security Team (IST))
(Joint Engineering Team (JET))
(Networking Research Team (NRT))
(Software Design and Productivity Coordinating
Group (SDPCG))

(High Confidence Software and Systems
Coordinating Group (HCSSCG))

(Socid,Economic,and
Workforce Implications of IT and IT Workforce Devel opment Coordinating Group (SEWCG))

/ (Federal
Information Servicesand Applications Council (FISAC)) WG
2000 2001
CIC (National Coordination Office for Computing, Information, and
Communications (NCO/CIC))
NCO ITR&D NCO ITR&D
NCO
IWG IT
NCO IT
PITAC NCO PITAC PITAC
PITAC IT R&D
ITR&D NCO IWG
IT R&D
SC99 NCO
LSNCG ITR&D NGl (81 ) 10
NCO ITR&D
NCO
IWG( CICR&D ) NGl PITAC
IT R&D 1994
NCO
http://www.itrd.gov/ http://www.ngi.gov/
NCO HECCCG 2000 6 28 29
2 National Library of Medicine's

Lister Hill Auditorium

SAN (storage area network)
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IT R&D

2000 ( :100 )
IT
(HECI&A) (HECR&D)  (HCI&IM) (LSNY (SDP) (GIeS) (SEW) b

NSF 206.0 83.8 91.6 81.2 15.8 9.6 28.6 517
DARPA 20.3 16.2 40.3 69.9 30.0 17.9 0.0 195
NASA 99.4 25.4 55 20.1 10.0 6.5 6.7 174
NIH 30.9 32 71.8 63.0 0.6 6.2 6.9 183
DOE Office of 65.1 19.0 8.0 24.8 0.0 0.0 2.6 120
Science
NSA 0.0 31.7 0.0 17 0.0 47.3 00 81
NIST 35 0.0 6.2 52 0.0 35 0.0 18
NOAA 13.2 0.0 0.5 27 14 0.0 0.0 18
AHRQ 0.0 0.0 41 37 0.0 0.0 0.0 8
OSD/URI 0.0 20 20 40 1.0 1.0 0.0 10
EPA 39 0.0 0.0 0.0 0.0 0.0 0.0 4

423 181.3 230.0 276.3 58.8 92.0 4.8 1,328
DOE ASCI °© 86.6 27.3 0.0 23.5 39.9 0.0 40.2 218

528.9 208.6 230.0 299.8 98.7 92.0 85.0 1,546
2 NG LSN
b
¢ 2001
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2001 ( :100 )
(HECI&A) (HEC R&D) (HCI&IM)
NSF 285.2 102.1 135.8
DARPA 54.6 56.5 48.0
NASA 129.1 25.8 17.9
NIH 345 34 99.6
DOE Office of 106.0 30.5 16.6
Science
NSA 0.0 32.9 0.0
NIST 35 0.0 6.2
NOAA 13.3 18 05
AHRQ 0.0 0.0 81
OSD/URI 0.0 20 2.0
EPA 36 0.0 0.0
629.8 254.9 334.7
DOE ASCI 131.8 36.5 0.0
761.6 2914 334.7
& NG| LSN
b
¢ 2001
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(LSNY?

111.2
85.3
19.5
65.6
32.0

19
42
27
74
4.0
0.0
333.8
35.0
368.8

(SDP)

39.5
55.0
20.0
0.7
0.0

00
20
15
0.0
10
0.6
120.3
40.2
160.5

(HCSS)

20.5
8.0
91
6.5
0.0

44.7
85
0.0
0.0
10
0.0

98.3
0.0

98.3

(SEW)

45.3
00
83
70
4.6

0.0
0.0
0.0
0.0
0.0
00
65.2
55.7
120.9

740
307
230
217
190

80
24
20
16
10

4
1,838
299
2,137
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IT R&D

ITR&D

21

IT R&D

AHRQ Agency for Healthcare Research and Quality, Department of Health and Human Services

DARPA Defense Advanced Research Projects Agency, Department
of Defense

DOE Office of Science Department of Energy-

EPA Environmental Protection Agency

NASA National Aeronautics and Space Administration

NIH National Institutes of Health, Department of Health and Human Services

NIST National Institute of Standards and Technology, Department of Commerce

NOAA National Oceanic and Atmospheric Administration, Department of Commerce

NSA National Security Agency, Department of Defense

NSF National Science Foundation

OSD/URI 0ffice of the Secretary of Defense’ s University Research Initiative

Office of the Secretary of Defense

IT R&D

/
Information Technology Research and Development (IT R&D)
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(High End Computing

Infrastructure and Applications (HEC |1 & A)) (High End Computing Research
and Development (HEC R&D)) (Human Computer
Interface and Information Management (HCI & 1M)) (Large Scale Networking (LSN))

(Software Design and Productivity (SDP)) (High
Confidence Software and Systems (HCSS)) IT (Social
Economic and Workforce Implications of Information Technology and Information Technology Workforce Development
(SEW) 7 ( )

/
/
/
1 ITR&D /
ITR&D (
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2D
3D
3

4D
4

Abilene
UCAID University Corporation for Advanced Internet Devel opment Internet2
Qwest Cisco Nortel

ACCESS(Alliance's Center for Collaboration, Education, Science and Software) DC
National Computational Science Alliance

Access Grid
National Computational Science Alliance

aCe
NASA

ACM (Association for Computing Machinery.)

ACT S(Advanced Computational Testing and Simulation)
DOE

ADEPT (Alexandria Digital Earth Prototype)

AES(Advanced encryption standard)

AFM (Atomic force microscopy)

AHCPR(Agency for Health Care Policy and Research)
2000 AHRQ
AHRQ(Agency for Healthcare Research and Quality)
AHCPR

Akenti
LBNL

Alliance
National Computational ScienceAlliance NFS 2 PACI 1

AM P(Advanced measurement platform)

ANI(Advanced Networking Infrastructure)
NSF

ANIR(Advanced Networking Infrastructure and Research)
NSF/CISE
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ANL (Argonne National Laboratory )
DOE

APAN(Asian-Pacific Advanced Network)

API(Applications program interface)

ARC(Ames Research Center)
NASA  Ames

ARIN(American Registry for Internet Numbers)
IP

ARPS(Advanced Regional Prediction System)

ASAP(Academic Strategic Alliances Program)
ASCI

ASCI(Accelerated Strategic Computing Initiative)
DOE

ATDNet(Advanced Technology Demonstration Network)

ATM(Asynchronous Transfer Mode)

Beowulf
NASA

BGMP(Border gateway multicast protocol)

BL S(Bureau of Labor Statistics)

BM C(Biomolecular computation)

BioCoRE(Biologica Collaborative Research Environment)

BOSSNET
SuperNet DARPA

bps bis
1

Bps Bls
1

C
Cc

C++
C++ C

CA*Net(Canada shigh performance network)
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CAD(Computer-aided design)

CAIRN(Collaborative Advanced I nteragency Research Network)

CalREN-2(California Research and Education Network-2)

CalTech(Cdifornialnstitute of T echnology)

CAS(Computational AeroSciences)
NASA

CAVE(Cave Automatic Virtual Environment)

CD(Compact disc)

CDL (CaliforniaDigital Library)

CDM A (Code-Division Multiple Access)

CERHAS(Center for Electronic Reconstruction of Historical and Archaeologica Sites)

CERN

CHARMM ((Chemistry at Harvard Molecular Mechanics)

CIC(Computing, Information, and Communications)

ClO(Chief Information Officer)

CI SEHComputer and Information Science and Engineering)
NSF

CMU(Carnegie Mellon University)

Computational Grid
National Computational Science Alliance

CONQUEST(COmputerized Needs-oriented Quality measurement Evaluation SysTem)
AHRO

Coral
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CORBA(Common object request broker architecture)
OMG

CoS(Classof service)

COT S(Commercia off-the-shelf)

CSTB(Computer Science and Telecommunications Board)
National Research Council

DARPA(Defense Advanced Research Projects Agency)
DoD ARPA

DASADA (Dynamic Assembly for Systems Adaptability, Dependability, and Assurance)
DARPA

DCS(Digital Collaboration Services)
DARPA

DE(Digital Earth)

DeepView
DOE

DES(Dataencryption standard)

DHH S(Department of Health and Human Services)

DiffServ(Differentiated services)

DL (Digital Libraries)

DLI(Digital Libraries Initiative)

DLMF(Digital Library of Mathematical Functions)
NIST

DNA (Deoxyribonucleic acid)

DNS(Domain Name System)

DoD(Department of Defense)

DOE(Department of Energy)

DoS(Denial of Service)
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DPSS(Distributed-Parallel Storage System)
DARPA

DREN(Defense Research and Engineering Network)

DoD

DSM (Distributed Shared Memory)

DSM C(Direct Simulation-Monte Carlo)

DWDM (Dense Wave Division Multiplexing)

DVC(Data Visualization Corridor)

DVD(Digital Video Disc)

EI A(Energy Information Administration)
DOE

EMERGE(ESnet/MREN Regional Grid Experimental)

DOE Esne/MREN

Emerge
1
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NCSA

EOT-PACI (Education,Outreach,and Training- Partnership for Advanced Computational Infrastructure)

NSF

EPA(Environmental Protection Agency)

EPSCoR(Experimental Programto Stimulate Competitive Research)

NSF

EQC(Ensemble Quantum Computer)

EROS(Earth Resources Observation Sysems)

Esnet(Energy Sciences Network)
DOE

ESS(Earth and Space Sciences)
NASA

ETHR(Education, Training, and Human Resources)
ITR&DPCA 1

EVL (Electronic Visualization Laboratory )

Exa-
10 (100 ) exabytes.

FAA(Federal Aviation Administration)

SEW PCA
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FBI(Federal Bureau of Investigation)
FedNets(Federal agency Networks)
FedStats(Federal Statistics)

FEM A(Federal Emergency Management Agency)
FGDC(Federal Geographic Data Committee)

FIPS(Federal Information Processing Standard)

FISAC (Federal Information Services and Applications Council)
IWG/IT R&D

Flops(Floating point operations per second)
1

Flops 2
FM (Formal M ethods)
FY(Fiscal Year)
G,giga
10° 10 Gflops
Gb(Gigabit)
GB(Gigabyte)

GbE(Gigabit Ethernet)

Gbps(Gigabits per second)
1

GBps,GB/9Gigabytes per second)
1
GEO(Geosynchronous Earth Orhiting)

GFDL(Geophysical Fluid Dynamics L aboratory
NOAA

Gflops(Gigaflops, billions of floating point operations per second) 1
10

Gigapops(Gigabit per second pointsof presence)
12
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GI S(Geographic information system)
Globus
ANL USC

GOIN(Global Observation Information Network)
GPS(Global Positioning System)

GSA(General Services Administration)
GSFC(Goddard Space Flight Center)

NASA

GSM(Global Spectral Model)
NOAA

GSM(Global System for Mobile Communication)
TDMA

GUI(Graphical user interface)

GUSTO(Globus Ubiquitous Supercomputing Testbed Organization)
Globus

HACRHigh Assurance Computing Platform)
NSA

Haptic

HAVPN(High Assurance Virtual Private Networking)

HAZMAT (Hazardous M aterial s Response and Assessment Division)
NOAA

HAZUS

HCI IM(Human Computer Interface and Information M anagement)

ITR&D PCA 1
HuCS PCA

HCI&IM CGHuman Computer Interface and Information  Management Coordinating Group)
HCI&IM PCA HuCs HUCSWG

HCSS(High Confidence Software and Systems)
ITR&D PCA 1 HCS PCA

HCSSCG(High Confidence Software and Systems Coordinating Group)
HCSS HCS HCSWG

HECC(High End Computing and Computation)
1 IT R&D PCA
HECI&A PCA
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HECR&D PCA
HECCCG(High End Computing and Computation Coordinating Group)
HECC HECI&A PCA HECR&D PCA HECC
HECCWG

HEC | & A(High End Computing Infrastructure and A pplications)
ITR&EDPCA 1

HEC R& D(High End Computing Research and Development)
ITR&DPCA 1

HFC(Hybrid-fiber coax)
HiPPI(High performanceparallel interface)
HP(Hewlett-Packard Company)

Hewlett-Packard

HPC(High Performance Computing)

HPCC(High Performance Computing and Communications)
1991 R&D
CICR&D IT R&D

HPCM P(High Performance Computing Modernization Program)
DoD

HPNAT (High Performance Networking Applications Team)
LSNCG

HPNSRHigh Performance Network Service Provider)
HPSS(High Performance Storage System)
HSCC(High Speed Connectivity Consortium)

SuperNet

HTMT (Hybrid Technology Multi Threaded)

HuUCS(Human Centered Systems)
ITR&DPCA 1 HCI & IM PCA

| A(Information Assurance)

| & A(ldentification and Authentication)

I BM(International Business Machines Corporation)
International Business Machines

| CSH(Interagency Council on Statistical Policy)

|EEE(The Institute of Electrical and Electronics Engineers)
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| ET F(Internet Engineering Task Force)

| GridInternationa Grid)

| KE(Internet key exchange protocol)

INFOSEC (Information security)

12(Internet2)

1/O(I nput/Output)

| P(Internet Protocol)

IPv6(Internet Protocol, version 6)

NG IP

| pseq(I P security protocol)
IP

I PsecW | T(I Psec Web-based interoperability tester)
Web I Psec

| SAK M P(Internet Security Association Key Management Protocol)

| ST(Internet Security T eam)
LSNCG

IT(Information technol ogy)

IT?
Information Technology for the Twenty-First Century IT R&D 2000

I'TR(Information Technology Research)
NSF

ITCM(Information Technology for Crises Management)

FISAC
IWG/IT R& D(Interagency Working Group on Information) JWG
R&D CICR&D
Java
C++
Web

JET (Joint Engineering Team)
LSNCG
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JPL (Jet Propulsion Laboratory)
K,Kilo
10*° 1000

Kbpg(Kilobits per second)
1 1

K CS(Knowledge and Cognitive Sysems)
NSF

KeL P(Kernel Lattice Parallelism)

KM I(Key Management Infrastructure)
LAN(Local AreaNetwork)
LANL(LosAlamos National Laboratory)

DOE

LAS(LiveAccess Server)
NOAA

L BNL(Lawrence Berkeley National Laboratory)
DOE

Legion
Linux
L L NL(Lawrence Livermore National Laboratory)

DOE

L SN(Large Scale Networking)
ITR&DPCA 1

L SNCG(Large Scale Networking Coordinating Group)
LSN LSN LSNWG

M Mega
10° 100 Mbps 1

M b(M egabit)
MB(Megabyte)
MbpsMb/s

1 1 100

MBpsMB/s,
1 1 100

MCdll
NPACI
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MCM (Multichip module)
MCNC

MEI(Minimum Essential Information Infrastructure)
DoD

M flops(M egaflops)
1 100
MirNET
MIT (Massachusetts I nstitute of Technology)
MONET (Multiwavelength Optical Networking)
M PI (M essage passing interface)
MPICH
MPI
M PI-1/O(Message passing i nterface-input/output)
M PL S(MultiProtocol Label Switching)
MPP(Massively Parallel Processors)
MRI(M agnetic Resonance Imaging)
MTA(MultiThreaded Architecture)
M-VIA

Linux VIA

MVICH
DOE/NERSC
NASA (National Aeronauticsand Space Administration)
NC(Nanocrystal)
NCA(Nanocrystal array)

NCAR(National Center for Atmospheric Research)

NCDC(National Climatic Data Center)
NOAA
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NCHS(National Center for Health Statistics)
NIH

NCI(National Cancer Institute)
NIH

NCO/CIC(National Coordination Office for Computing,Information, and Communications),NCO
CIC

NCRR(National Center for Research Resources)
NIH

NCSA(National Center for Supercomputing Applications)
Urbana Champaign

NSF PACI 1 (National Computational Science Alliance)
NERSC(National Energy Research Supercomputer Center)

DOE
NESC(National Environmental Supercomputing Center)

BPA
Netlogger

DOE

NGI(Next Generation Internet)
ITR&D

NGIX(Next Generation Internet Exchange Point)
NGC(National Guideline Clearinghouse)
AHRO

NIAP(National Information Assurance Partnership)
NIST/NSA

NIH(National Institutes of Health)
DHHS

NI ST (National Institute of Standards and Technology)

NLANR(National Laboratory for Applied Networking Research)
NSF

NLM (National Library of Medicine)
NIH

NMR(Nuclear magnetic resonance)

NOAA (National Oceanic and Atmospheric Administration)

NORDUnet

NPACI (National Partnership for Advanced Computational Infrastructure)
Partnership for Advanced Computational Infrastructure NSF  PACI

NPSS(Numerical propulsion system simul ation software)
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NREN(NASA Research and Education Network)
NASA

NRL (Naval Research Laboratory)
DoD

NRT (Networking Research Team)
LSNCG

NSA(National Security Agency)
DoD

NSF(National Science Foundation)

NSFNET
NSF VvBNS

NST C(National Science and Technology Council)

NTON-11(National Transparent Optical Network- )
DARPA

NY SERNet(New York State Education and Research Network)
OC(Optica Carrier)
OC-1 51.85Mbps  OC-x
OC-3=155.52Mbps
OCXmon(OCx monitor)
OCx oC
OMB(Office of Management and Budget)
ONR(Office of Naval Research)

DoD

ONRAMP
SuperNet

OOF(Object-Oriented Finite element software)
NIST

OOM M F(Object-Oriented Micromagnetic Modeling Framework)
NIST

OpenM P(Open M essage Passing)
Option White
DOE LLNL 10 ops

OS(Operating System)

O SD(Office of the Secretary of Defense)

OoC-1

OC-12mon OC-48mon
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OST P(Office of Scienceand Technology Policy)

PINW GP(Pacific/Northwest GigaPop)
/

PACI(Partnerships for Advanced Computational Infrastructure)

NSF (National Computational Science
Alliance Alliance ) (National Partnership for Advanced Computational
Infrastructure  NPACI ) 2
PathForward
DOE ASC
PCA(Program Component Area)
ITR&D PCA HECC
HECI&A HECR&D HCI&IM
LSN NG SDP
HCSS IT FW PCA

Penn State(Pennsylvania State University)
Peta-
10 1000 petabps

Pflops(petaflops)
10" flops

PingER
ping DOE

PITAC(President’s Information Technology Advisory Committee)
PKI(Public key infrastructure)
PMEL (Pacific Marine Environmental Laboratory)

NOAA
PSE (Problem Solving Environment)
ASCI
PVM (Parallel Virtual Machine)
PVP(Parallel Vector Processor)
QBone
I 2

QC(Quantum Computing)

QoS(Quality of Service)
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qubit
1

Quorum
COTS

R& D(Research and development)
RBAC(Role-Based Access Control)
Red Hat

Linux OS

REE(Remote Exploration and Experimentation)
NASA

RENATER2
RSFQ(Rapid single flux quantum)
RSPAC(Remote Sensing Public Access Center)

NASA

SAN(Storage area network)

SCxx
SC99

SDM(Scientific Data M anagement)
ASCI

SDP(Software Design and Productivity)
ITR&DPCA 1

SDPCG(Software Design and Productivity Coordinating Group)
SDP PCA

SDSC(San Diego Supercomputer Center)

Sensl T (Sensor Information Technology)
DARPA

Information Technology-The 21st Century Revolution

DARPA

SEW(Social, Economic, and Workforce Implicationsof IT and IT Workforce Devel opment)

IT

ITR&DPCA 1 ETHR PCA

SEWCG(Social, Economic, and Workforce Implications of IT and IT Workforce Development Coordinating Group)

SEW ETHR

SF Express(Synthetic Forces Express)

SGlI(Silicon Graphics, Inc)
Silicon Graphics

SIGINT(Signalsintelligence)
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Sl1(Scalable information infrastructure)
SIM A(Systems I ntegration for Manufacturing Applications)
NIST
SingaREN(Singapore Advanced Research and Education Network)
SMI(Security Management | nfrastructure)
NSA
SM P(Shared memory symmetric multiprocessor)
SNL(Sandia National Laboratories)
DOE
SNMP(Simple Network Management Protocol)
SOl (Silicon-on-insul ator)
/

SONET (Synchronousoptical network)

SSP(Stockpile Stewardship Program)
DOE
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STARTAR(Science, Technology, And Research Transit Access Point)

NSF

Subcommitteeon CICR D

Super Net
DARPA NG

SURA(Southeastern Universities Research Association)

SURFnet

T,Tera-
107 1

TANnNet2

TbpsTh/s
1

TBpsTB/s
1

TCR(Transmission Control Protocol)

R&D
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Tde-nanoMani pulator

TDMA(Time Division Multiple Access)
TIDES(Translingual Information Detection, Extraction, and Summarization)
DARPA

TransPAC

TREC(Text REtrieval Conference)
DARPA NIST

UCAID(University Corporation for Advanced Internet Devel opment)
Internet2
Internet2 Abilene

UCLA(University of California-LosAngeles)

UCSB(University of California-Santa Barbara)

UCSD(University of California-San Diego)

UIC(University of Illinoisat Chicago)

UMLS(Unified Medical Language System)
NLM  Alliance

UPC
AC 2 C Split-C PCP

URI(University Research Initiative)
0osb

USC(University of Southern California)

USGS(United States Geological Survey)

U.S(United States)

UW(University of Washington)

VBNS(very high performance Backbone Network Services)
NSF

VCC(Virtual Collaborative Clinic)
NASA

VE(Virtual environment)
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VGI(Virtual Graphics Interface)
VIA(Virtua Interface Architecture)
VIEWS (Visua Interactive Environment for Weapons Simul ation)
DOE
Virginia Tech(Virginia Polytechnic Institute and State University)
VLAB(Virtual Laboratory)
NASA

VL SI(Very Large-Scale Integration)
LS

VON(Virtual Overlay Network)

VPN(Virtual Private Network)

VRML (Virtual Reality Modeling Language)

WAN(Wide Area Network)

WDM(Wavelength Division Multiplexing)

Web

World Wide Web

WindowsNT
Microsoft

WWW (World Wide Web)
World Wide Web

XML (eXtensible Markup Language)

HTML
Web
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XML

1 Mb/s

10 1(10°) (nanosecond) 10 1

NSF  VBNS
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Internet Web Servers:

http://www.itrd.gov/
http://www.ngi.gov/

nco@itrd.gov
ngi @itrd.gov
NCO Terrence L. Ponick, Ph.D.
Kay Howell Technical Writer (Blue Book Editor)
Director ponick@itrd.gov
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(301) 594-3938

FAX: (301) 594-2168

Mfitzmau@ahrg.gov

BLS
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Washington, DC 20212

(202) 691-7372

FAX: (202) 691-7426
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DARPA
Shankar Sastry, Ph.D.
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Program Manager, Information Technology Office
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Program Manager, Information Technology Office
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Program Manager, Information Technology Office
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(703) 696-4469
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jscholtz@darpa.mil

Information Technology-The 21st Century Revolution

Stephen L. Squires, Ph.D.

Foecial Assistant for |nformation Technology
Defense Advanced Research Projects Agency
3701 North Fairfax Drive

Arlington, VA 22203-1714
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C. Edward Oliver, Ph.D.
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OASCR/MICS, SC-30,

19901 Germantown Road
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