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1 IT R&D
NITRD: Networking and Information

Technology Research and Development ICT
R&D

1980 1991 8

6 2008

13 30

ICT R&D
1,2 30 3

embedded defense activities

2008 ICT R&D
American Competitiveness Initiative 4
COMPETES  America COMPETES Act ° ICT R&D
R&D 3 12
26

ICT R&D 2007

! Analytical Perspectives, Budget of the United States Government, Fiscal Year 2008, Office of Management
and Budget, February 2007

2 FY 2009 Administration Research and Development Budget Priorities, Office of Science and Technology
Policy, August 2007

®_Networking and Information Technology Research and Development: Supplement to the President's FY
2008 Budget, National Coordination Office for Networking and Information Technology Research and
Development, August 2007

* A merican Conpetitiveness Initiative, The White House, February 2006

> America COM PETESAct, P.L 110-69, August 2007
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1. Federal Plan for High-End Computing
6 2004
NSA: National
Security Agency DoD: Department of Defense
DARPA: Defense Advanced Research Projects Agency
petaFLOPS 1 1 10%°
DOE: Department of Energy NNSA: National
Nuclear Security Administration Office of Science
NSF: National Science Foundation NASA: National
Aeronautics and Space Administration
Leadership system
DOE/SC  NSF NASA
R&D
DARPA
HPCS: High Productivity Computing Systems
2. R&D Federal Plan for Cyber Security
and Information Assurance Research and Development !
2006 ICT R&D
5

® Federal Plan for High-End Computing, National Science and Technology Council, May 2004

" Eederal Plan for Cyber Security and Information Assurance Research and Development, National Science

and

Technology Council, April 2006
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3. R&D Leadership
Under Challenge: Information Technology R&D in a Competitive World 8
PCAST: President’s Council of Advisors on Science and

Technology 2007 NITRD
ICT R&D
R&D
IT
PCAST
4, R&D Federal Plan for Advanced

Networking Research and Development: DRAFT Interim Report o

2007 5 10

OSTP: Office of Science and Technology Policy
10

5. 2009 R&D FY 2009 Administration Research and
Development Budget Priorities 1 OMB: Office of Management
and Budget OSTP 2007 8

IT R&D IT R&D
PCAST
R&D

8 Leadership Under Challenge: Information Technology R&D in a Competitive World, President’s Council
of Advisors on Science and Technology, August 2007

% Federal Plan for Advanced Networking Research and Development: DRAFT Interim Report, National
Science and Technology Council, May 2007

10 OECD Broadband Statistics to December 2006, Organi zation for Economic Cooperation and Development,
December 2006

1 FY 2009 Administration Research and Development Budget Priorities, op. cit.
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IT R&D
>
Cyberinfrastructure
>
>
IT OoMB
President's Management Initiative
IPv6
OoMB Exhibit

300-B
IT
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1.1 2008 IT R&D
12 26 2008 Consolidated Appropriations Act of
200812 2008 3
220
COMPETES
Rising Above the Gathering Storm 3
R&D

12 consolidated A ppropriations Act, 2008 (P.L. 110-161)

13 Rising Above the Gathering Storm: Energizing and Employing America for a Brighter Economic Future,

National Academies, 2007.
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2008

3

2008

2008

R&D 1

1:1976 2008 R&D 14

200

178

150

125

76

apEropiiabong.

Trends in Federal R&D, FY 1995-2008 (Conference) *
selectad agencies in constant dellars, FY 1995=100

it [ =

===

100

DO EAT

== L1508

*OMASA

1986 1938 2001 2004 2007

Fonce ARAT analyes of RAD N ALAT Rapame Wi 00T
*FY 2008 gunes are atsst AAAE sstmches of FY 2008

REL eyt ot ol TWAD and RED Inci s

DECEVEZR ‘07 REVISED & 2007 ARAS &1 A A ES

===DCE Scence

AAAS, January 8, 2008

1 Trends in Federal R& D, FY 1976-2008, AAAS, December 2007
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R&D
2 R&D DOE
DoD "S&T”
DHS: Department of Homeland Security 2007

2 2008 R&D

15

FY 2008 R&D Appropriations {Conf. or Omnibus)
Percent Change from FY 2007 [as of DECEMEER "07)

DOE enargy +23%
DHS

MNOAR

DoT

NASA

DOE Sciencea
Vi

MIZT

UsSGS

DOE dafanse
UsDA

NEF

NIH

DOD weapons
EPA

DOD "S&T"

-10% =5% 0% 8% 1

S ASAL pebimmbee of RED 0 57 205 appraneabiors bl
SO0 EATT =200 REC i "3 17 trough 63 pabepories plus medizal researoh,
DECEWEER U7 REVISSD & 2007 kAl

15%

RAVAAAS

1 AAAS, January 8, 2008

1> Trends in Federal R& D, FY 1976-2008, op. cit.
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2008 ICT R&D ICT
2007 1 2
1 DoD
6.1 2007 3 DOE
ASCR: Advanced Scientific Computing Research
24 2 DoD IT R&D 3
DoD IT R&D
DARPA DOE ASCR 24
IT R&D
ORNL
DARPA HPCS
NNSA: National Nuclear Security
Agency
2008
2008
2008
2008
2007
2008
R&D
R&D Administration’s Research and Development

Budget Priorities

16

18 Fy 2009 Administration Research and Development Budget Priorities, op.cit.
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> NITRD: Advanced Networking and Information
Technology
> Homeland Security and National Defense
> Energy and Climate Change Technology
> Climate Change Science
> NNI: National Nanotechnology Initiative
ICT R&D NITRD
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ICTR&D
2009 NITRD 2007
2008
1 2007-2008 NITRD v
NITRD 2007 2008
Defense 1,194 1,267 6
National Science Foundation 909 931 2
Health and Human Services 566 556 -10
Energy 349 436 25
Commerce 76 85 12
National Aeronautics and Space Administration 91 86 -9
Environmental Protection Agency 6 6 0
National Archives and Records Administration 4 5 25
3,195 3,372 6
President’s FY 2009 Budget Request, February 2008
2007 2008 8
2008 R&D 2007 3
NITRD 6
NITRD

17 President’s FY 2009 Budget Request. Analytical Perspectives, February 2008

Page 10




ICT R&D 2008 3

DOE 25

NARA: National Archives and Records Administration
HHS: Health and Human Services 10
NIH National Institute of Health

NIH
NASA 9
NASA
NITRD2008 2007
NITRD PCA: Program
Component Areas PCA 2008
NITRD NITRD
National Coordination Office 2008 PCA
2 2008
2007 2008 PCA
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2 2007-2008 PCA NITRD 18

PCA 2007 2008

971.2 1022.8 5.3
HEC I&A: High End Computing Infrastructure &

Applications)
R&D 279.7 288.6 3.2

HEC R&D: High End Computing Research &
Development)

212.6 217.7 2.4
CSIA: Cyber Security & Information Assurance)
) 784.0 767.3 2.2
HCI & IM: Human-Computer Interaction & Information
Management
LSN: Large Scale Networking) 384.6 416.5 8.3
149.4 145.6 -2.5

HCSS: High Confidence Software & Systems)

IT 113.6 131.0 15.3
SEW: Social, Economic, & Workforce Implications of IT)

71.9 71.3 -1
SDP: Software Design & Productivity)

2967.0 3060.8 3.2

: President’s FY 2008 Budget Request, February 2007

2 SEW PCA NSF

LSN GENI
NSF DARPA

18 Networking and Information Technology Research and Development: FY 2008 Supplement to the
President’s FY 2008 Budget, op. cit.
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HEC I&A

DOE/SE

ICT R&D2008

>

DoD

NSF NSF

SciDAC

2007
DoD: Department of Defense

Army’s Future Combat Systems

DoD-wide Net-Centric Capability Portfolio

DoD

ICT Global Information Grid
DoD DHS
National Cybersecurity Initiative
DoD High
Performance Computer Modernization Office
DARPA NSA ICT
DARPA
DARPA
HPCS: High Productivity Computing Systems
DOE NSA HPCS
HPCS IBM SGI
NSA
NSA
DoD 6.1
3.2 6.2
6.3 DARPA ICT
Information & Communications Technology 2 3,000
Cognitive Computing Systems 6

1 7,500
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> Department of Energy
SC: Office of Science
ASCR: Advanced Scientific Computing Research ICT R&D
Undersecretary for Science  Ray Orhbach
SC
SciDAC ASCR
INCITE
SC ES
ESnet
Leadership system
SC DARPA HPCS ASCR
SC 2008
5.3 1.3 SC

ASCR 24
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DOE NNSA: National Nuclear Security Administration
ICT R&D
NNSA ICT Manhattan Project
1960 1970 IBM CDC
NNSA

Comprehensive Test Ban Treaty
ASCI: Accelerated Strategic Computing Initiative
ASCI
Advanced Simulation and Computing

IBM SGI HP
[ 7 3D
100
NNSA ASC
ASC 2008 2007 6.1 5
7,400 NNSA  NITRD 4,580 2008
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> NSF: National Science Foundation
NSF ICT
ICT
2008 NSF
CDI: Cyber-enabled Discovery and Innovation Initiative
NSF 4,790 4
CDI 19
R&D
NSF
2008 University of lllinois 2
IBM 20 NSF 2008
R&D 11 NITRD 2
> NIST: National Institute of Standards and Technology
NIST 2 ICT R&D

ITL: Information Technology Laboratory

EEEL: Electronics and Electrical Engineering
Laboratory
IT NIST R&D
4.7
NIST 0.8
TIP: Technology Innovation Program TIP
Advanced Technology Program

19 Fact Sheet: Cyber-enabled Discovery and Innovation, NSF, February 2007

20| B.M. Near Supercomputer Contract, The New York Times, August 6, 2007
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1.2 2009 IT R&D
2009 R&D R&D Administration Research
and Development Budget Priorities 2009
ICT R&D
2009
ICT R&D
2009
R&D

American Competitiveness Initiative

7 2016
NSF
DOE/SC NIST 2009 2008
2009 NSF13.6
DOE/SC18.8  NIST 21.5
2008
R&D 4 8,000

Advanced Networking and High-End
Computing NITRD 2008 14 35

Page 17



ICT R&D

2008 3

Nanotehnology NNI: National
Nanotechnology Initiative IT R&D
NNI NITRD
nano-fabrication nano-manufacturing
Homeland Security ICT R&D
Climate Change Science 12 20
R&D Defense R&D DAPRA 11
R&D
NSF: NSF 2008 13.6 68 5,000
ICT R&D Office of
Cyberinfrastructure Computer and Information Science and
Engineering Engineering Mathematical and Physical
Sciences ICT R&D NSF
CDI: Cyber-enabled Discovery and Innovation 1
SEBML: Science and Engineering Beyond Moore’s Law
2,000 AST: Adaptive Systems Technology 1,500
1 1,700 NSF
ICT
3 NSF
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3 2008-2009 NSF
NSF 2008 2009
185 220 18.8
Office of Cyberinfrastructure
535 639 19.5
Computer and Information Science and
Engineering
1,167 1,403 20.2
Mathematical and Physical Sciences
215 233 8.5
Social, Behavioral and Economic Sciences
DOE DOE
ES
ESnet ICT R&D NITRD
2009 2008
18.8 47 2,000
NIST NIST
T
IPv6
NIST 2008
21 5 6 3,400
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Defense : DoD

ICT R&D DoD
15.8 17 DARPA 12 1 9,600
DARPA ICT R&D
Information & Communications Technology 2 5,400
Cognitive Computing Systems 1 4,500 Electronics
Technology 2 1,100 DARPA
Network-Centric Warfare Technology 1 5,600
Sensor Technology 2 2,600 Cyber Security

Initiative 5,000

NOAA: National Oceanic and Atmospheric Administration

NASA ICT R&D NOAA
NOAA 29
NOAA ICT R&D 2,330
NASA ICT R&D
NASA 2008 2.9 2008 NITRD
9 2009 NASA
Columbia
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13 110 IT R&D
IT R&D
110 2009
110
60
P.L 110-69: 2007 America COMPETES Act of 2007
8 9
E-ARPA
COMPETES 2008
2005 5
Alexander
Binghaman Boehlert Gordon
2005 10
R&D R&D Tax Credi : R&D
“pay-go” 2007

Alternate Minimum Income Tax
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Appropriations : 2008

ICT R&D
ICT R&D
accounts 220
2009
1
2009
ICT R&D
2006
Boehlert
R&D
IT R&D
2008
2008
110

Domestic Discretionary

2008 4,000

2009

111
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ICT R&D
ICT R&D

R&D
R&D
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2008 11

21

Robert Byrd Appropriations
( )

Chairman
Thad Cochran Appropriations

( )

Ranking Member

Barbara Mikulski Appropriations
( - )

Chairman (Commerce, Justice, Science,

and Related Agencies)

Richard Shelby Appropriations
¢ - ) (Commerce, Justice, Science,
and Related Agencies)

Ranking Member

Daniel Inouye Commerce

(- ) Science, and Transportation
Chairman

Ted Stevens Commerce

(- ) Science, and Transportation

Ranking Member

Bill Nelson Commerce
(- ) Science, and Transportation
. Science and
Chairman
Space)

21 United States Senate Elections, 2008, Wikipedia, 2007
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3

2008

11

21

Kay Bailey Hutchinson (- Commerce
) Science, and Transportation

Science and

Ranking Member Space)

John Kerry Commerce
( - ) Science, and Transportation

Chairman (Science, Technology, and

Innovation)

John Ensign Commerce

( - ) Science, and Transportation

Ranking Member

(Science, Technology, and
Innovation)

David Obey Appropriations
( - )
Chairman
Jerry Lewis Appropriations
(- )
Ranking Member
Alan Mollohan Appropriations

( -

Chairman

(Commerce, Justice, Science,
and Related Agencies)

Rodney Frelinghuysen
( -

Ranking Member

)

Appropriations

(Commerce, Justice, Science,
and Related Agencies)

John Dingell
(- )

Chairman

Energy and
Commerce
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2008

3

2008

11

21

Joe Barton Energy and
Commerce
(- )
Ranking Member
Edward Markey Energy and
Commerce

( -

Chairman

(Telecommunications and
the Internet)

Fred Upton
( -

Ranking Member

Energy and
Commerce
(Telecommunications and
the Internet)

Bart Gordon Science and
( - ) Technology
Chairman
Ralph Hall Science and
Technology
( - )
Ranking Member
Brian Baird Science and
(- ) Technology
. Research and Science
Chairman

Education)

Vernon Ehlers

(- )

Ranking Member

Science and
Technology

Research and Science
Education)
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R&D
“ 7  R&D ICT R&D
23 ICT R&D
R&D
2
2
R&D
1980 1990
National Science Foundation NSFNET
NSENET 1960 ARPANET
1990 NSF
DOE
ESNET: Energy Sciences Network NASA NREN:
NASA Research & Education Network DREN:

Defense Research & Education Network

22

2 NSFNET
http://www.nsfnet-legacy .org/archive.php, the event commemorating the 20" anniversary of the
NSFNET backbone.
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2000
1950 60 AT&T
1968 Carterfone Decision
AT&T
1990 1996 Telecommunications Act of 1996
Ciena
Systems Yurie Systems
Juniper Networks
AT&T
R&D Nortel Networks
Cisco Systems
1990
DARPA
Terabit Router
23
z NITRD (National Coordination Office) David Nelson
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2000
1996

WorldCom

R&D

competitive carriers

GIG: Global Information Grid
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3 R&D

3.1 R&D Communications R&D
Coordination and Planning

IT R&D
NITRD: Networking and Information Technology Research and Development
NITRD
1980 1991 8
6 2009
13 35 &
NITRD
NITRD
NITRD LSN: Large Scale Networking
Coordinating Group
LSN 2009 4 8,300 LSN NSF
DARPA OSD DoD NIH DOE/SC NSA NASA NIST AHRQ
DOE/NNSA NOAA USGS
R&D 2

24 EY 2009 Networking and Information Technology Research and Development: Supplement to the
President’s Budget, National Coordination Office for Networking and Information Technology Research
and Development, Executive Office of the President, February 2008.
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3.2 2007 R&D
2007 1 OSTP: Office of Science and Technology Policy
John Marburger R&D Federal Plan for Advanced
Networking Research and Development NITRD
ITFAN: Interagency Task Force for
Advanced Networking DoD OSD
DOE/SC NARA NASA NIH/NLM NIST NSA NSF OSTP uUsDOJ
NCO LSN DoD
10
R&D
2007 5 3 2
4
. 1
° 2
federated
° 3

% Federal Plan for Advanced Networking Research and Development: DRAFT Interim Report, Interagency
Task Force fo Advanced Networking, May 2007.
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. 4
R&D
2007 4 1,900 2 4,300
R&D R&D
LSN
3.3 2001 LSN LSN Workshop, 2001
2007
2001 LSN
26
LSN
4 2001 2007

26 Workshop on New Visions for Large-Scale Networks: Research and Applications, Large Scale Networking
(LSN) Coordinating Group of the Interagency Working Group (IWG) for Information Technology
Research and Development (IT R&D), March 2001
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4 2007

2001

2001 LSN

2007

@
Adaptive, Dynamic, and Smart
Networking

(©)
Trust: Security, Privacy, and
Reliability

(@)
Measurement, Modeling,
Simulation, and Scalability

@

Provide network services any time, anywhere

)

Make secure, global, federated networks possible

@)

Manage network complexity and heterogeneity

4

Networking Applications
©®)

Networking Middleware

(6) Testbeds

@ Collaboration

Environments

8) Revolutionary 4@

Research Foster innovation in
development of new generations of advanced
network systems and technologies

9 Reuwsit 4

Networking Fundamentals

4 2007
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3.4

NSF 2005

New Architectures and Disruptive
Technologies for the Future Internet: The Wireless, Mobile, and Sensor Network
Perspective 2

NSF 2007 OECD Social
and Economic Factors Shaping the Future of the Internet 28

NSF NITRD LSN 2008 4
Critical Challenges in Optical Networking

ITFAN

27 New Architectures and Disruptive Technologies for the Future Internet: The Wireless, Mobile, and Sensor
Network Perspective, National Science Foundation, August 2005.

28 gocial and Economic Factors Shaping the Future of the Internet, National Science Foundation and
Organi zation for Economic Cooperation and Development, January 2007
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4.1

1

R&D

Advanced optical-fiber based

networking technology

1970

45Mbps

Corning Glass Works

500 800

Data band-width per channel :

40Gbps

Attenuation rate and optical amplification :

100

Channels per fiber :

WDM: Wave Division Multiplexing WDM
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4, Optical channel switching: A-switching):

A-switching

dynamic provisioning

LHC: Large Hadron

Collider LHC
LHC
1 10Gbps
1,000
WDM A-switching
2 Internet2 2 Internet2 Land

Speed Record 2007

3 9.08Gbps 29

10Gbps

2 |nternet? Land Speed Record, Internet2, 2007
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DoD NIST

3

Security and Privacy :

2

NSF DOE NASA

Hybrid Networking

DoD

NSF

Architecture, Management,

Page 37



ICT R&D 2008 3

emergent behavior

1988-1989
Lawrence Berkeley
National Laboratory Van Jacobson
TCP
TCP
1988 1989
Jacobson TCP
Slow start
TCP
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GENI

R&D
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4.2 NSF
2009 NSF R&D LSN
9,580 R&D 2
CISE: Computing and Information Science and
Engineering Directorate CNS: Computer and
Network Systems Division NeTS: Networking

Technology and Systems 30

Network Systems Cluster
CISE/CNS

GENI: Global Environment for Networking Innovations 31

ENG: Engineering Directorate ECCS: Division of
Electrical, Communications and Cyber Systems

EPDT: Electronics, Photonics and Device Technologies 82
IHCS: Integrative, Hybrid and Complex Systems 33 ENG/CSS 2
CISE Cyber Trust

30 Networking Technology and Systems (NeTS) Program, National Science Foundation, Computing and
Information Science and Engineering, 2008.

31 Global Environment for Networking Innovations, National Science Foundation, 2008.

32 Electrical, Photonics and Device Technologies (EPDT) Program Description, National Science Foundation,
2008

33 |ntegrative, Hybrid and Complex Systems (IHCS) Program Description, National Science Foundation,
2008

Page 40



ICT R&D 2008 3

NSF Network Science and Engineering

NSF Jeannette Wing
NeTS

NeTS: Networking Technology and Systems

CISE/CNS NeTS
34

NeTS

2008 NeTS

5

NEDG: Networking at the Edges

NECO: Network Ecosystems

34 Networking Technology and Systems (NeT S) Solicitation, National Science Foundation, 2008
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ANET: Aware Networking
application

awareness environment awareness

ANET

XPLR: Exploratory Networking
NeTS

FIND: Future Internet Design

Future Internet

FIND NeTS
NOSS:
networks of sensor systems CISE
Suzi lacono NeTS 2008
CISE Jeannette Wing
Wing Carnegie-Mellon University NSF
NeTS
FIND

35

35 NSF NeT SFIND Initiative Funded Projects, National Science Foundation, 2008
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5 NeTS-FIND

Mukherjee, Biswanath,

University of California- PIC
Davis

(Dynamic Optical McKeown, Nick

Circuit Switched Stanford University

Networks for Future
Large Scale Dynamic | Blumenthal, Daniel
Networking University of California-
Environments) Santa Barbara

Shenoy, Nirmala

. Rochester Institute of
Switched Internet

. Technology
Architecture
suitable addressing scheme
2
0]
Chan, Vincent single entity (i)
Future Optical Massachusetts

Network Institute of Technology

Architectures
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1 inter-
domain
Yang, Xiaowei
University of California-
An Internet . 2
. Irvine
Architecture for User-
Controlled Routes 3
4
GENI: Global Environment for
Networking Innovations *
NSF/CISE GENI
production network break
NSF 2007
GENI GENI Project Office BBN
BBN Technologies 4 250

3¢ GENI Home Page, 2008
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GENI
GENI
GENI
GENI
GENI
GENI GENI Science Council GENI
NSF 2007 4 GENI
GENI Research Plan 87 4 GENI
(1) (2
3) (4) GENI
GENI FIND FIND GENI
GENI
4

37 GENI Research Plan, GENI Research Coordination Working Group and GENI Planning Group, April
2007
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CT: Cyber Trust

NSF
CT
38
NSF CT
NSF
CT
CT CT

38 Cyber Trust (CT) Program Solicitation, National Science Foundation, 2008
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Technologies

Low-temperature
Spin Spray
Synthesized
Magnetoelectric
Nanocom posite
Films for Novel RF
and Microwave
Devices

Sun, Nian
Northeastern
University

EPDT: Electronics, Photonics and Device

39

RF

spin spray plating

Monolithic Active
Silicon Nano-
Photonics

Choquette, Kent
University of lllinois-
Champaign-Urbana

AlGalnSb

interface misfit arrays

39 Abstracts of Projects Funded under EPDT Program, National Science Foundation, 2008
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Ooi, Boon

Lehigh University
Ultra-broadband

guantum-dot/dash
laser: A new class of
semiconductor laser

IHCS: Integrative, Hybrid and Complex Systems

IHCS EPDT

Terahertz Sensing and Imaging

Wireless Networks of Handheld or Wearable Computing Devices
Incorporating Transmitters, Receivers, Antennas and Sensors
Distributed Network with
Dynamic Allocation of Bandwidth and Efficient Seamless Data Transference
Intra- and inter-chip Networking and

Communications 40

40 A pstracts of Selected Projects Funded under IHCS Program, National Science Foundation, 2008
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4.3 DOE
DOE DOE Office of Science
Office of Advanced Scientific Computing Research
Next Generation Networking for Science High

Performance Network Facilities and Testbeds 2 2009
1,720 2,500

Next Generation Networking for Science

DOE

3 R&D

2009
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High Performance Network Facilities and

Testbeds
ESnet ESnet
DOE/SC
2006 ESnet
2 Internet2 IP
* 2007  ESnet 2 5
10Gbps ESnet4
ESnet4 3 Level 3 Communications
Infinera 2007 ESnet
40Gbps 3
Juniper Networks 2009 ESnet
2
ESnet 40-60Gbps
2010-2011 160-400Gbps 2010-2011
ESnet
On-Demand Secure Circuits
OSCARS: Advance Reservation
System OSCARS

ESnet
42

41 ESnet and Internet2 Partner to Deploy Next Generation Network for Scientific Research and Discovery,
Lawrence Berkeley National Laboratory, August 2006

42 Guide to Bulk Data Transfer over aWAN, ESnet, Lawrence Berkeley National Laboratory, 2008
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Open Science Grid 43

4.4 DAPPA
1960-1980 DAPRA ARPANET
1983  TCP/IP 1980 1990
DARPA
DARPA 2

IPTO: Information Processing Technology Office
TMANET Information Theory for mobile Ad-Hoc Networks

STO: Strategic Technology Office Strategic and Tactical
Networks DARPA 2
2009 NITRD
Large Scale Networking 1 3,590

43 Open Science Grid, 2008.
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Strategic and Tactical Networks

44

Analog Logic :

Control Plane : CONUS:
Continental United States

Global Information Grid

** DARPA Strategic and Tactical Networks Program, Defense Advanced Research Projects Agency, 2008
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Deep Speak :

CORONET: Dynamic Multi-Terabit Core Optical Networks: Architectures,
Protocols, Control and Management CORONET

10

SNM: Scalable Network Monitoring :

gateway-and-below 100
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RF

SURF:

Semiconductor-Tuned High-Temperature Superconducting Filters for Ultra-

Sensitive RF Receivers :
HTS

HTS
RF

ULF: Ultra-Low Frequency

ULF
HAARP ULF

EMP

HTS

RF

“ notch ”

ULF Wave Study : ULF

ULF

ULF

MHD: Magnetohydrodynamic
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4.5 DoD

DoD DAPRA
R&D R&D DoD
2

1 Network Science

NCW
NCW
DoD Network Science

Center of Excellence

2 GIG: Global Information Grid GIG
NCW GIG
GIG R&D
GIG Office of Secretary of Defense 2008

DNS: Distributed Network Switching
Joint Capability Demonstration 160
40+ Gbps
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NCW  GIG

US Navy

FORCEnet
FORCEnet

4 Department of the Navy FY 2009 Budget Estimates, Research Development, Test & Evaluation, U.S.
Department of Defense, 2008
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UAV
MANET: Mobile ad hoc Networking
RANGE: Robust
Airborne Networking Extensions

MANET

IA  Information Assurance 1A

Office of Naval Research Electronics,
Sensors, and Network Research
Antennas
Propagation and Electromagnetic Interactions
Communications and Networking Circuits and Architectures
Nanoscale Electronics
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Air Force
2003 The U.S. Air Force
Transformation Flight Plan “°
National Research Council
Basic Research in Information Science and
Technology for Air Force Needs *’

R&D

Air Force Research Laboratory Air Force
Office of Scientific Research

48

Army FCS: Future Combat Systems
FCS

46 The U.S. Air Force Transformation Flight Plan, United States Air Force, 2003.

47 Basic Research in Information Science and Technology for Air Force Needs, National Academies Press,
2006

8 Army Future Combat Systems, Depart ment of Defense, 2008

Page 58



ICT R&D 2008 3

COMPOSER:
Communications Planner for Operational and Simulation Effects with Realism
“ COMPOSER

RDT&E 2008 2009 50

2008
small agile
adaptive apertures Gigabit
free-space laser communications
conformal adaptive optical components 2009

1,000 1
operational envelop

49" An Open Environment for Rapid Embedded planning of On-The-Move Communications Networks Using
Multi-Level Abstraction, Lockheed Martin Advanced Technology Labs, 2005.

50 Descriptive Summaries of the Army Research, Development, Test and Evaluation Appropriation, U.S.
Department of Defense, 2007
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4.6 NIST: National Institute of Standards and Technology
NIST
NIST 3
Information Technology Laboratory Advanced Network
Technologies Division EEEL: Electronics and Electrical
Engineering Laboratory Office of Law Enforcement Standards

Advanced network Technologies Division

Measurement Science for Complex Information

Systems 51

3.1 emergent behavior

NIST

>1 M easurement Science for Complex Information Systems, National Institute of Standards and Technology,
2008
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Internet Infrastructure Protection >°

NIST
lead editorship of domain name systems security,
DNSSEC P AES/IPsec: Advanced Encryption
Standard IP security NIST

Quantum Information Networks 53

QKD:
Quantum Key Distribution
NIST
2004 730 1Mbps
QKD 2006 1 4Mbps
QKD Metropolitan-area-networks

52 |nternet Infrastructure Protection, National Institute of Standards and Technology, 2008

%3 Quantum Networks, National Institute of Standards and Technology, 2008
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Office of Law Enforcement Standards

Public Safety Communications Systems **

EEEL
4.7

National

Security Agency Global Information Grid
R&D
Department of Homeland Security

NASA National
Oceanic and Atmospheric Administration National Institute of Health

% public Safety Communications Systems Project in the Office of Law Enforcement Standards, National
Institute of Standards and Technology, 2008
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5
R&D
2
network science and engineering
NSF DoD
2 ICT R&D
ITFAN
President’s Council of Advisors on Science and Technology
ITFAN
R&D
3
Ciena
Verizon 2007 11 10Gbps

100Gbps 312
Alcatel-Lucent
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