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NICT
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ITR&D

2006 3
1 ITR&D
w 2006 1 31
R&D
ACI: American Competitiveness Initiative
1
10
2 R&D
3
No Child Left Behind Act
advanced-placement 7
3
ACI IT R&D  ACI
R&D
2003
NIH: National Institute of Health R&D 1998
NIH R&D
[ ? l
R&D NIH
R&D
50
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1 R&D
60
B DHS nondel
I
I | I BN
[T [ELEH
20 B Mondcf. RED minus
NIE, DHS
| | L[
]
[7=1 [ [=] i - [7=1 =] = i~ - [7=3 =1 (=1 Y | - [F=]
= = [+=] =] o [==] [+=] on L4} ] f=1] f=p] [} =] =] = =
[er] [=5] on o [=1] (=21 [=r] on o [=1] [=2] o = = (=] =
- T T T T - T - T T T o L I o B |
DHS= Department of Homeland Security
American Association for the Advancement of Science
ACI IT R&D
ACI 10 NSF: National
Science Foundation DOE: Department of Energy Office of
Science NIST: National Institute of Standards and Technology
R&D
1 AClI R&D
2006 2007 ‘ 2016
2007
10 10 10
NSF 5.58 6.02 7.8 11.16 100
DOE Science
3.60 4.10 14.0 7.19 100
Office
NIST Labs 0.57 0.54 -5.8* 1.14 100
9.75 10.66 9.3 19.49 100

©2006 Washington CORE 2
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* 2006 NIST 1 3,700

NIST 2007
24

President’s American Competitiveness Initiative

ACI R&D
R&D
11 T R&D

ACI 2007 IT R&D 2

IT R&D NITRD:
Networking & Information Technology R&D IT R&D

ACI
NITRD
ACl ITR&D

ACI IT R&D

Apple Computer

Corporation i iPod 2

©2006 Washington CORE 3
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2006

>

2 MP3

/ 3

R&D

L™
Mizre Hard Drive Storage T Signal Conmpression
l ? : ’
198E: “gicrt Li-ion Kattery DRAM Cache
magnetcresistive T
effect™ (CMR} i3 LC0 Dicplay
diszoveres, 1990 1 . 19€5: The °F
= . 3 - t
creating the field | develupmert of 1988 Thin film || 1980-70s:Very || 5520 A J83%
of spintronics the lithium-izn transistar | CN Large Scale revelutionizes the
) ) . Integration (V30 ;

5 — Lratbiery. displays amrergs ey Ficld Dfﬁ[gna]
fowndation. DOE Basic research Hacwe recearch circuit dasagn Precessing.
J‘iur?;ﬁm m;:;;rfn- foundatiar” DG || foundation: NIH, pinnesred. Basic rasearch

it imetallic funding for NSF, Dol fund Bugic resaarch || fowndation. Army
muiftitayers Electrocihamistny figened eryseal foundarion: 1BM, || Res=arch Office
reseanch DARFA funding funading
American Competitiveness Initiative, White House
ACI R&D 12 12
IT 6
nanofabrication

nanomanufacturing

1,000

NSF DOE NIST

NSF DOE
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DOE NIST NSF
IT
NSF NIST
NSF
NIST
R&D NITRD
ACI
T IT
IT R&D
NITRD
ACI NITRD
NITRD 2007
NITRD
ACI
10
NITRD 2007
NITRD NSF DOE/SC
NIST
1
! NITRD Budget Supplement for FY2007, at page 1.
5
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IT R&D

Ré&D

DARPA: Defense Advanced Research Projects Agency
Information Processing Technology Office Information
Technology Office R&D

National Nuclear Security Agency

NSA: National Security Agency R&D

NSF: National Science Foundation

Department of Defense

Laboratories AHRQ: Agency for Healthcare Research & Quality
Office of Secretary of Defense AHRQ
IT 2005
2 NITRD 2006 2007
2006 2007
$803 $904 $101 +12.6%
501 491 -10 2.0

©2006 Washington CORE 6
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227 345 118 +52.0
74 82 8 +10.8
* 368 466 98 +26.6
101 118 19 +18.8
NIST NOAA 62 66 4 +6.5
68 57 -11 -16.2
* 544 498 -46 -8.5

6 6 0 0
. 35 42 7 +20.0
$2789 $3075 286 +10.3

* NITRD 2006

NITRD National Coordinating Office

DHS: Department of Homeland
Security NITRD National Coordinating Office
Simon Szykman DHS 2008 NITRD
2003 DHS R&D

DHS
NITRD Ré&D

NITRD R&D
PCA: Program Component Areas 7 2007
CSIA: Cyber Security and Information Assurance
PCA CSIA &
High Confidence Software & Systems CSIA PCA
CSIA

©2006 Washington CORE 7
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NITRD
DARPA NSA
NITRD 8 PCA

HEC I&A:
High-End Computing Infrastructure and Applications

HEC R&D: High-End Computing Research
and Development

CSIA: Cyber Security and Information Assurance

HCI&IM: Human-Computer
Interaction and Information Management

LSN: Large Scale Networking

HCSS: High Confidence Software and

Systems
SDP: Software Design and Productivity
IT SEW: Social, Economic and Workforce Issues
related to IT
NITRD 2007 2006 PCA
CSIA PCA 2006
2007
2006 NITRD
IT R&D
NITRD

©2006 Washington CORE 8
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3 NITRD PCA 2006 2007
100

HEC I&A $825 $884 $59 +7.2%
HEC R&D 384 440 56 +14.6
CSIA 161 176 15 +9.3
HCI & IM 762 825 63 +8.3
LSN 394 405 1 +2.8
HCSS 134 145 1 +8.2
SDP 84 86 2 +2.4
SEW 112 114 2 +1.8
* $2856.00 $3075.00 489 +17.1

: NITRD National Coordinating Office

R&D HEC R&D PCA
2006 15

CSIA
President’s
Information Technology Advisory Council 2005 2

R&D HCSS
HCI&IM PCA HCSS
HCI&IM
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SDP PCA  SEW PCA

SDP
SEW
1.2 IPv6
6 IPv6
Global Information Grid
2008 IPv6 2005 12
2003 10 IPv6
IPv6
IPv6
IT
DHS IT IPv6
IPv6
IPv4
DHS IPv6
900
1
AT&T IPv6
IPv6
OMB: Office of Management and Budget  Karen Evans
2008 IPv6
2006 1 NIST NTIA: National Telecommunications and
Information Administration 2002 IPv6
IPv6

©2006 Washington CORE 10
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IPv6
2009
IPv6
1.3 ITR&D
IT R&D
ACI
IT R&D
23
NSF
NSF
NITRD
DHS
ACI
T 2007
Council of Advisers on Science and Technology
IT
PITAC IT R&D
T Computing
Research Association Daniel Reed
IT R&D
IT R&D
IT R&D

©2006 Washington CORE 11
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2 R&D

Network-centric

IP IPv6

NSF: National Science Foundation
DARPA: Defense Advanced Research Projects Agency
NASA: National Aeronautics and Space Administration

2.1 NSF R&D
NSF
/ /
2
3
NSF
NSF CISE: Computer and

Information Science and Engineering Directorate
CNS: Computer and Netowork Systems Division
Network Systems Cluster Darlene Fisher David

2 “2007 NITRD Program, Large Scale Networking Group,” NITRD, February 2006.:

http://www.nitrd.gov/pubs/2007supplement/07%20Supp%20Sections/07Supp_FINAL-LSN.pdf

¥ NSF CISE Network Systems Cluster:
http:/www.nsf.gov/funding/pam_summ.jsp?pims_id=13397&org=CNS&from=home

©2006 Washington CORE 13
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Goodman Guru Parulkar 3 NSF

NeTS:
Networking Technology and Systems
Cyber Trust
—NeTS
NeTS
4,000 60 80
NeTS 4

Programmable Wireless Networks

multimodal and/or frequency-agile

Networking of Sensor Systems

Networking Broadly Defined

— Cyber Trust

CNS CNS CISE

* Network Systems Cluster Staff: http:/Avww.nsf.gov/staff/sub_divjsp?org=CNS&orgld=207
® NeTS: http:/Mmww.nsf.govfunding/pgm_summ .jsp?pims_id=12765&org=CNS&from=fund

©2006 Washington CORE 14
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3,000
40 55
Security for Applications Security
for Computer Systems Security for Networks
New Scientific and Technological Foundations for
Security 4

—_ Global Environment for

Network Investigation

CISE GENI: Global Environment for Network
Investigation GENI

7
NeTS 1 FIND: Future Internet

® Cyber Trust: http:/Amww.nsf.gov/funding/pgm_summ jsp?pims_id=13451&0rg=CNS&from=fund
" GENI: http://www.nsf.gov/cise/geni/

©2006 Washington CORE 15
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Design 10 15
FIND GENI

GENI

GENI

NSF

3 GENI

Shiareed
Doployakic
il hoehae:

Heed for lange experimental
te rthedi nfrazin cture
Thi= chas=m reprasant= a major
barrisr to realization of S ERI

é E‘-ill:illl E-:.:lu
-!n:u:.ﬁrrl?'m
Curubsdd by CISF Meoyp s
Tirnez i
National Science Foundation
2.2 DARPA R&D

DARPA
DARPA R&D

8 DARPA

8 “DARPA: Bridging the Gap,” DARPA, February 2005.:
http://www.darpa.mil/body/pdf/BridgingTheGap_Feb_05.pdf (pp. 14-16)
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2006
control plane
Edge Network Technologies
Situation-Ware Protocols
systems

Advanced Technology Office
Technology Office

Honey Charles Holland

Mobile Ad-Hoc Networks

Ad-Hoc Networks DARPA
Mobile Ad-Hoc Networking

5 1,350
MANET
9
Mobile Ad-Hoc Networking
Ad-Hoc Networking MANET

30 2

network-aware

security-aware

DARPA ATO:
IPTO: Information Processing
ATO IPTO David

Information Theory for

ITMANET: Information Theory for Mobile
MANET:

Control-Based

CBMANET: Control-Based Mobile

10

® ITMANET: http:/mwww.darpa.mil/ipto/programs /itm anet/index.htm

10 CBMANET: http://www.darpa.mil/ato/programs/CBMANET/index.htm

©?2006 Washington CORE
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CBMANET

CBMANET
MANET

Resource Allocation —

Cross-Layer Design —

latency

Novel Wireless Protocol —

unicasting

ATO
Microsystems Technology Office
Zopler

Coherent Optical Architechture

11

multicasting

MTO John

Technology for Agile

" CBMANET Solicitation: http://www.darpa.mil/ato/solicittCBMANET/B AA05-42PIP08.30.05.doc

©?2006 Washington CORE
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TACOTA: Technology for Agile

Coherent Optical Architechture DSP
DARPA
? TACOTA 4
13
1550nm 1550nm Coherent Optical Transmiter
Technology
1550nm 1550nm Coherent Optical Receiver Technology
Phase-Sensitive Wavelength Translation
Technology
Application-Based Link Demonstration
2.3 NASA R&D
NASA R&D NASA

NASA

FAA: Federal Aviation Administration

2 TACOTA: http://www.darpamilimto/tacota/indexhtm|
¥ TACOTA Solicitation: http://iwww.darpa.milimto/solicitations/baa05-36/s/Section1.htm|

©2006 Washington CORE 19
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Glenn Research Center

Communications Division Felix
Miranda Antenna,
Microwave, and Optical Systems Branch Digital Communications

Electron and Optical Device Branch
Communications System Integration Branch

Satellite Networks and Architecure Branch 14

—_ Aeronautical and Satellite

Communications Project

WINCOMM: Weather Information Communication
15

16

QoS

4 Glenn Organizational Listing: http:/www.grc.nasa.qov/WWW/OHR/Orglist/index.html|

> WINCOMM, See: http:/iwxap.grc.nasa.goviwincomm/

16 peronautical and Satellite Communications Presentation:
http://spacecom.grc.nasa.goviicnsconf/docs/2005/12-C1-Wx_Products/C1-03-Slywczak.pdf

©2006 Washington CORE 20



ITR&D 2006

4 WINCOMM

Cookpit Bysterns

=

- - Haro
Cockpit Subnet Tarming

H5O-128

Cabin Subnaet Router

]
1T 0

Cahin Sy<tems

"--\_,-'t;_/—"
4=
Source/Destiration Mode

* (Graphica Weether
Producls

* Turbulznee Infa

= ATC

NASA

3 R&D
IT R&D

1990
Abilene Network Internet2

NSF: National Science Foundation
DOE: Department of Energy
NIH: National Institute of Health

3.1 NSF R&D

NSF R&D

©2006 Washington CORE 21
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NSF
software complexity

NSF CISE Computing and Communicaitons
Foundations Division Computer and Network
Systems Divition Information and Intelligent

Systems Division
— Dynamic Data
Driven Applications Systems
DDDAS: Dynamic Data Driven
Applications Systems

DDDAS

NSF DDDADS

17

DDDAS 18

Applications —

' DDDAS: http:/ww.nsf.gov/pubs/2005/nsf05570/nsf05570.pdf
18 .
Ibid.l
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Measurement Systems and Other Methods —

Mathematical and Statistical Algorithms —

Systems Software Infrastructure —

DDDAS 1 5 3 5
NSF 1,500

25 30
DDDAS NSF CISE NSF MPS: Mathematical and Physical
Sciences NIH: National Institutes of Health

NLM: National Library of Medicine NIH NIGMS: National
Institute of General Medical Sciences NOAA: National Oceanic and
Atmospheric Administration MPS

NH 2 NOAA  DDDAS

— Computer Systems Research

CSR: Computer Systems Research

©2006 Washington CORE 23
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19

CSR
3 1 20
Embedded and Hybrid Systems —
OS Parallel and Distributed Operating Systems —
(OF]
Advanced Execution Systems —
System Modeling and Analysis —
3.2 DOE R&D

DOE: Department of Energy

¥ CSR: hitp:/iwww.nsf.govfunding/pgm_summ.jsp?pims_id=1338580rg=CNS&from=fund
20 .
Ibid.

©?2006 Washington CORE
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DOE R&D
Globus
DOE
DOE
DOE Michael Strayer
Office of Science ASCR: Office of Advanced
Scientific Computing Research ANL:
Argonne National Laboratory DOE
ANL Mathematics and Computer Sciences Division
ANL lan Foster
—_ Performance Evalutation Research Center
21
ANL PERC: Performance Evalutation Research Center
PERC
2005
3
PERC 2

2 «performance Research: Current Status and Future Directions,” PERC Progress Report, February,
2005.: http://perc.nersc.gov/docs/PERC-white-aes 15.doc
22 :

Ibid.
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Development of Tools for Analysis and Optimization
—PERC

Development of Performance Models —

DOE Application of Techniques to
Codes Written for DOE Office of Science —PERC

SciDAC: Scientific Applications through Advanced
Computing

— Scientific Data Management

SDM: Scientific Data Management DOE

5 23

% SpM Center: http://sdm.lbl.gov/sdmcenter/

©2006 Washington CORE 26
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5 SDM

Sclentific
Simulations
& experiments
SDM-ISIC ~20%
tirne
Data
Manipulation:
Scientific sne
&Eniﬂws time
Scientific
Analysis
time & Dmm
Scientific Data Management Center
SDM 3 24

Storage Efficient Access —
/ o]
/O

Data Mining and Analysis —10

Scientific Process Automation —

% SpMCenter: SDM Center Quarterly Report, Jul — September, 2005. See:
http://sdmcenter.lbl.gov/quarterlyreports/SDM.quarterly.July-Sept.2005.doc

©?2006 Washington CORE
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GUI
— Scalable Systems Software
1
SSS: Scalable Systems Software
25
DOE NSF
3.3 NIH R&D

NIH: National Institute of Health NLM: National
Library of Medicine
MEDLINE Clinicaltrials.gov
MEDLINE
NIH R&D
NLM NLM
indexing

Information Accessibility Research

NLM
R&D NLM

% % «gcalable Systems Software for Terascale Computer Centers,” SSS White Paper:
http://www.s cidac.org/ScalableSystems/Systems-2-pager.pdf

©2006 Washington CORE 28
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NCBC: Lister Hill National Center for Biomedical Communications
George Thoma NCBC CEB:
Communications Engineering Branch
R&D

—_ Content-Based Image Retrieval

MEDLINE

CBIR: Content-Based Image Retrieval

26

— Automated Labeling of Medical
Journal Articles

NLM WebMARS: Web-based Medical
Article Records System

AL
WebMARS 1
AL 97

27

% “The Lister Hill NCBC Annual Report, FY 2005.":
http:/Ihncbe.nim .nih.gov/lhc/docs/reports/2005/tr2005006.pdf (pp. 4-5)

# «“putomated Labeling of Biomedical Online Journal Articles,” National Library of Medicine, July, 2005.:
http://lhncbe.nim.nih.gov/lhc/docs/published/2005/pub2005022.pdf
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4 R&D

R&D IT R&D
2007 NIST
DARPA
R&D

DARPA: Defense Advanced Research Projects Agency
NIST: National Institute of Standards and Technology
NASA: National Aeronautics and Space Administration

4.1 DARPA R&D
DARPA DOD: Department of Defense
R&D DARPA
UAV

Remote Sensing Research

DARPA Stephen Wax
Defense Science Office Joe Guerci SPO: Special
Projects Office
SPO DOD R&D

— Waveforms for Active Sensing

Waveforms for Active Sensing

©2006 Washington CORE 30
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RF
28

— Innovative Space-Based Radar

Antenna
ISAT: Innovative Space-Based Radar Antenna
29
4.2 NIST R&D
NIST
qubits
T
Quantum Computing and Communications

Research
Stephen Cundiff NIST Quantum Physics Division

Physics Laboratory
Quantum Information Networks Information Technology Lab
Electronics and Electrical Engineering Lab

% Waveforms for Active Sensing: http:/www.darpami/DSO/thrustimath/waveforms .htm
* |SAT: http://www.darpa.mil/s po/programs fisat.htm ?area=1
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Carl Willimas

6
6 NIST

" \ .r.“ CQuantum :
= , s _ The expected
5 The unlikely — impossible? ,ff,._ —_— el —
— i
= #
= - Du_:*umlm P
- - Widgets \
] -
0 - — Quantum }
= =T Engineered
%‘ S 4 Euanrmt?\ '|:'|'|n]'._‘|['9]]:,'_"'//

Seal Sensors?
E The knewn 5\:.:‘_‘__ _/ —_—
- e The s yet unimugined!!!
= ~~_
A — Quantim ‘\h v — —
Quantum Mmgm-ﬂnmil/ '\ (/ (Juantum )

Communication — ' o Guunes & Tuys

I“-—-.___ By —

0 5 10 ~15 20? 2572

Time (vears) - —
NIST
—_ Quantum Information Network

Quantum Information Network

NIST
photon source
NIST

30

TCP/IP  IPSEC

% Quantum Information Network: http:/math.nist.gov/quantum/overview.htm|
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NIST

1

reconciliation algorithms

—_ Quantum Key Distribution

NIST
NIST 730

31

NIST

10

quantum repeater

NIST

32

8 “Quantum Information Research at NIST,” See: http://qubit.nist.gow/PDFs/QI_brochure_final.pdf;

“High-Speed Fiber-Based Quantum Key Distribution Using Polarization Encoding,” NIST Technical Paper:
http://math.nist.gov/quantum/reports/fiberQOKD-SPIE2005.pdf

¥ «“Quantum Computers May be Easier to Build Than Predicted, NIST Work Suggests,” NIST Press
Release, March 2, 2005.: http://www.nist.gov/public_affairs/releases/quantum_computers.htm
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4.3 NASA R&D

NASA

NASA
R&D

Remote Sensing Research

NASA Goddard Space Flight Center NASA

Advanced Architectures
and Automation Branch  Jacqueline LeMoigne R&D

—_ Adaptive Sensor Fleet

NASA

33

ASF: Adaptive Sensor Fleet OASIS

34

ASF

% Sensor Web: http:/aaaprod.gsfc.nasa.gov/sensorweb/
¥ Adaptive Sensor Fleet:

http://aaaprod.gsfc.nasa.gov/Website/ViewPage.cfm ?selectedPage=64&selected Type=Project
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® Future Research: http://aaaprod.gsfc.nasa.gov/ASF/research-future.htm
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