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2 R&D
DARPA: Defense Advanced Research Projects Agency NSF. National
Science Foundation 2 NASA: National
Aeronautics and Space Administration Department of Defense
2.1 R&D
IT
R&D NITRD: Networking & IT Research and Development Interagency
Committee NITRD
LSN CG: Large Scale Networking Coordinating Group
LSN CG
R&D
2008 2007 10 LSN NITRD
33 4100 4 6,240
DARPA NSF 1 9,160 2009
LSN NITRD 35 4,800

4 8,300

NITRD

Cyber Security and Information Assurance Program Component
Area

Boeing Future Combat System
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DHS: Department of Homeland Security
Secure and Smart Border Action Plan

R&D

(GIG) GIG

TSAT

WGS 150 2007

DARPA

NASA R&D
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2.2 R&D
R&D
1 670 2008
NSF: National Large Scale
Science Networking
Foundation
4,000 2008 1,000
Networking 1,500
Technology & Systems
DDDAS Program ( ) 100 2008
DARPA CBMANET 1,156 2008
)
1,686 2008
WNaN:
Wireless Network after
Next
TSAT 9 2007
Department of 4 2008
Defense
Wideband  Gapfiller

Satellite Program
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R&D

R&D

R&D

National Science Foundation
Directorate for Computer and Information Science and
Engineering Computer and Network
Systems Division

DARPA: Defense Advanced Research Projects Agency
Strategic Technology Office
Strategic and Tactical Networks

NIST: National Institute of Standards and
Technology Information Technology Laboratory

NASA: National Aeronautics and Space Administration

CallT2 CallT2 consortium
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31 NSF: National Science Foundation

Arlington, VA

Arden Bement

IT R&D 2007 LSN: Large Scale
Networking R&D 8400
2008 LSNR&D 1 670 !

URL http://www.nsf.gov/about/glance.jsp

NSF: National Science Foundation

1950
2008 2007 10 1 2008 9 30
60 6,500
20 NSF
NSF
NSF
CISE: Directorate for Computer & Information Science CISE
CNS: Division of Computing & Communication Foundations
CNS: Division of Computer and Network Systems
Division of Information and Intelligent Systems
3

Engineering Directorate

NSF R&D
> NeTS: Networking Technology and Systems
> DDDAS: Dynamic Data-

Driven Applications Systems

! http://www.nitrd.gov/pubs/2008supplement/08- Supp-W eb/ TOC% 20Pages/08supp-Budget. pdf
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3.1.1 NeTS: Networking Technology and
Systems
CISE CNS: Computer and Network Systems
Division Network Systems Cluster
NeTS
NeTS
NeTS 22008 5
> NEDG: Networking at the Edges :
> NECO: Network Ecosystems :
> ANET: Aware Networking
> XPLR: Exploratory Networking :
NeTS
> FIND: Future Internet Design
2008 NeTS
WN: Wireless Networking NOSS: Networks
of Sensors and Sensing NeTS
NeTS
5

2 http://www.nsf.gov/pubs/2008/nsf08524/nsf08524.htm
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NeTS 2008 4,000 60 80

2008
2008 3 25

Robust and Self-Healing Heterogeneous Wireless Sensor Networks
Wireless Sensor Networks

Coping with Jamming in Ad Hoc/ Mesh Networks

Protecting Services for
Emerging Wireless Telecommunications Infrastructure

GROW Net: Grid Reconfigurable Optical and Wireless Network

David Hung-Chang Du

CNS Division of Computer and Network Systems

University of Memphis
Mr. Qishi Wu

2 7,624

2007 9 1 2008 4 31

HSN: Heterogeneous Sensor Networks

NeTS NOSS:
Robust and Self-Healing Heterogeneous Wireless Sensor Networks *
HSN: Heterogeneous Sensor Networks

HSN

3 http://www.nsf.gov/awardsearch/showA ward.do?A wardNumber=0721980
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Jie Wu

CNS Division of Computer and Network Systems

University of California-Riverside

Mr. Srikanth Krishnamurthy

15

2007 9 1 2010 8 31

NeTS: WN
Coping with Jamming Attacks in Ad Hoc/ Mesh Networks 4
a power/rate

* http://www.nsf.gov/awardsearch/showA ward.do?A wardNumber=0721941
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3.1.2 DDDAS:
Dynamic Data-Driven Applications Systems

NSF DDDAS 5

DDDAS

DDDAS

DDDAD

cognitive measurement

DDDAS 2005 2005

David Hung-Chang Du

CNS Division of Computer and Network Systems

Rensselaer Polytechnic Institute

Mr. Wei Zhao

11 8,000

2007 8 1 2008 8 1

® http://www.nsf.gov/funding/pgm _summ.jsp?pims_id=13511
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3.2 DARPA

Arlington, VA

Dr. Charles Holland, IPTO
Ms. Barbara McQuiston, STO

URL http://www.darpa.mil/ipto/index.asp

DARPA: Defense Advanced Research Projects Agency®
DoD: Department of Defense DARPA DaD

DARPA IPTO: Information Processing Technology Office
STO: Strategic Technology Office 2

IPTO

IPTO
> Cognitive Systems
> High Productivity Computing
> Language Processing
> Emerging Information Processing Technologies

STO
STO

> Space & near-Space Sensors & Structures
> Strategic & Tactical Networks
> Information Assurance

8 http://www.darpa. mil/body/mission.html
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> Underground Facility Detection & Characterization
> Chemical, Biological & Radiological Defense
> Maritime Operations
> Small Unit Operations
DARPA
> MANET: Mobile Ad Hoc Network
= MANET Information Theory for MANETS
. MANET Control-Based MANETS
" MANET Intrinsically-Assurable MANETSs
> WNaN: Wireless Network after Next
> Rf ORCA: Optical Rf Communications Adjunct
> Novel Satellite Communications
DARPA 2006 R&D
XG
XG
(MIMO) Wireless Network after Next
(WNaN) 2009

Joint Tactical Radio System
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Control-

New WNaN J§ CEMANET
Technology J{AsApplicable}

New WNaN § CEMANET
Technology JASApplicable)

Dynamic
Spectrum
(XG)
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3.21 MANET: Mobile Ad-Hoc Networks

Mr. J. Christopher Ramming
Dr. Timothy Gibson

DARPA IPTO DARPA STO

2008
ITMANET 1,350
CBMANET 1,156 2008

ITMANET 4.5
CBMANET 2009

New generation of wireless self-
configuring networks

MANET: Mobile Ad-Hoc Networks DARPA

IPTO:

Information Processing Technology Office MANET ITMANET:
Information Theory for MANETSs STO: Strategic Technology Office

MANET CBMANET: Control-Based MANETSs
MANET IAMET: Intrinsically-Assurable MANETS 3

ITMANET
MANET

CBMANET

CBMANET Trustworthy
System  DARPA DARPA Future Information Assurance
Initiatives
IAMANET

IAMANET
MANET
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ITMANET
2007 5 DARPA
1,350
2
2008 2009
CBMANET 2008
2007 ITMANET
IAMANET 1
IAMANET
1
2008
3.2.2
Next

DARPA 5

DARPA
MANET

MANET
1,150
2
2008
2009

1

2008 4 30

WNaN: Wireless Network after

Mr. Preston Marshall,

WNaN

DARPA STO

BBN Technologies, WAND network
M/A-COM & Shared Spectrum, WNaN

2007 $800
2008 $1,686
2009 $2,349
2011

cognitive radio

" http://www.darpa.mil/ST O/personnel/marshall_p.htmi
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WNaN: Wireless Network after Next

WNaN
WNaN
WNaN Global
Information Grid
DARPA
WNaN 2011
8
M/A-COM Shared Spectrum
Company ° WNAN
4
1 2008 6
BBN BBN Technologies *®* 2007 10 11
AFRL: Air Force Research Laboratory DARPA
WAND: Wireless Adaptive Network Development 1,080
BBN
SPARTA University of Pennsylvania
Virginia Tech University of
California, Santa Cruz Palo Alto Research Center
Agile Communications
DARPA 2008 WNaN 2011

8 http://www.darpa. mil/ST O/strategic/wireless.htmi

® http://www.sharedspectrum.cony

10 http://www.bbn.cony

Page 18



2008 2

3.2.3 Rf ORCA: Optical Rf Communications Adjunct

Dr. Larry B Stotts

DARPA STO

2007 8 1

OTM/ATH: On the Move/At

the Halt
RF RF

Rf ORCA:
Optical Rf Communications Adjunct VHF-UHF-L
ORCA OTM/ATH: On
the Move/At the Halt

200
50 2 5,000
RF 274
FSO 5
ORCA ORCA
2007 10
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3.24 NSC: Novel Satellite Communications

Dr. Edward Baranoski

DARPA STO

12

2008 1,560
2009 380

2009

NSC: Novel Satellite Communications

>500kbps
SATCOM
2007
2008 NSC
2009

NSC
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3.3 Department of Defense

Arlington, Virginia

Dr. Rees, Deputy Under
Secretary of Defense for Laboratories and Basic
Science

URL http://mww.defenselink.mil/

R&D

Office of the Director for Defense Research &
Engineering

Deputy Under Secretary of Defense for Laboratories and
Basic Science  Rees

> ARL: Army Research Laboratory : ARL
ARL ARO:
Army Research Office 6 — Weapons and Materials

Sensors and Electron Devices
Human Research and Engineering
Computational and Information Sciences Vehicle Technology
Survivability and Lethality Analysis

> NRL: Naval Research Laboratory ONR: Office of
Naval Research

NRL

NRL ONR

Page 22
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> AFRL: Air Force Research Laboratory
AFOSR: Air Force Office of Scientific Research
AFRL AFOSR
AFOSR
AFOSR
75 25
AFRL AFOSR 230
230 230 AFRL
R&D “ 7
National Security Agency Defense
Information Systems Agency Office of the Defense Chief
Information Officer
NITRD
Large Scale Networking DARPA
2008 1 3,600 DARPA  NSF

R&D
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3.3.1 TSAT: Transformational Satellite
Communications Systems

Space and Missile Systems Center

2007 9

TSAT

NASA IC: Intelligence Community

UAV network-centric

TSAT: Transformational Satellite Communications
System

TSAT “wy “

AISR/SISR: Air and Space Intelligence,
Surveillance and Reconnaissance

TCA TSAT Assistant Secretary of
Defense for Networks and Information Integration Chief
Information Officer John Grimes TSAT
Space and Missile Systems Center
TSAT
NASA IC: Intelligence Community
TSAT TSAT
2016 140 250

11

1 http://www.defenseindustrydaily .convspecial- report-the-usas-transformational-communications-satellite-
systemtsat-0866/#t mos
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2006 1 27 DOD TSAT TMOS: TSAT
Mission Operations System 20
Lockheed Martin

2007 7 Northrop Grumman
Juniper Networks TSAT IPv6
2007
TEAM TSAT Cisco Systems Hughes
IBM Harris Ball Aerospace &
Technologies LGS LGS Innovation Raytheon
C4S General Dynamics C4S L-3 L-3
Communications BBN BBN Technologies EMS EMS
Technologies Innovative
Communications Engineering SAIC TSAT
El Segundo TSAT
3.3.2 WGS: Wideband Gapfiller
Satellite Program
Boeing
MILSATCOM MJPO: MILSATCOM Joint Program
Office
Space and Missile Systems Center
2007 4

2007 10 WGS-1

WGS: Wideband Gapfiller Satellite Program
Defense Satellite Communications System
10 WGS
702 13

WGS
SATCOM WGS TSAT
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MIPO: MILSATCOM Joint Program Office

SMC: Space and Missile Systems Center WGS

DSCS: Defense Satellite Communications System

gap-filler
MILSATCOM
WGS
6
X

Service Ka

Ka

WGS

Global SATCOM

2006 1 6,430
7,200 R&D 9,230
4 5210 4 1,440
R&D WGS
18
2007 11 6
WGS

WGS
ITT Industries
Grumman Information
Universal Space Network

Spectrolab

GBS: Global Broadcast
WGS

SATCOM Wideband

WGS
2007
4 3,770

6 13

Harris Corporation ITT
Northrop
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3.33 C&N CTA:
Communications and Networks Collaborative Technology Alliance

Cooperative
agreement consortia with various academic/ industry groups

ARL: Army Research Laboratory
Adelphi, Maryland

Telcordia Technologies

8 7,630

2001

C&N CTA: Communications and
Networks Collaborative Technology Alliance Army Laboratories
Research Center
Future Force

C&N CTA

Page 27
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C&N CTA Telcordia Technologies
BBN BBN Technologies
General
Dynamics Corporation Sparta
Georgia Institute of Technology University of
Minnesota University of Delaware

Princeton University
City College of New York
Johns Hopkins University
Morgan State University

Page 28
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3.4 NIST: Information Technology Laboratory
Gaithersburg, MD
Cita Furlani (NIST ITL )
David Su (ANTD )

45
URL http://w3.antd.nist.gov/
NIST ITL: Information Technology Laboratory
ANTD: Advanced Network Technologies Division 1°
” 2 ” “
ANTD “ ?
ANTD

12

12 hitp://w3.antd.nist.gov/whatantddoes.shtml
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341 Ad Hoc Networks Research
NIST TL ANTD
MANET “ g
MANET
MANET
MANET ANTD

NIST
ARDA: Advanced Research and Development Activity

- CECOM US Army

Communications-Electronics Command DARPA: Defense
Advanced Research Projects Agency

I[ETF: Internet Engineering Task Force MANET MANET Working
Group NCS: National Communications System OPNET

OPNET Technologies SAIC
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3.5 NASA: National Aeronautics and Space Administration
NASA NASA Ames Research
Center

S. Pete Worden, NASA Ames Center Director

URL http://www.nasa.gov/centers/ames/home/index.html
NASA R&D
NASA
NREN: NASA Research & Engineering Network
NREN HECC: High-
End Computing Columbia NASA
NREN ad-hoc networking
hybrid networks WAN InfiniBand over WAN
nomadic networking IPv6 optics for deep
Space communication planetary networking
351 Nomadic Networking Program
NASA
¥ NASA NASA

NREN: Research & Engineering Network

13 http://www.n ren.nasa.gov/nomadic.htmi
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Quiality of

Service

NASA

NASA

3.6

CallT2: California Institute for

Telecommunications and Information Technology

UC Irvine

UC San Diego

Larry Smarr, ,

Ramesh Rao,

G.P. Li, , UCI

Ronald Graham,

UCSD
, UCSD

, UCSD

100

2000 2000

URL

http://www.calit2.net/index.php

Institutes for Science and Innovation initiative
1
Telecommunications and Information Technology

California
2000 4
CallT2: California Institute for

100

50
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CallT2 “ ?
> Large-scale, ad hoc wireless networks
> Secure metacomputing
infrastructure
> Mobile agent technologies
> Sensor simulation
> Sensor network integration
> Development of new

middleware and human-computer interfaces

CallT2
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3.6.1

Reconfigurable Ubiquitous Networks of Embedded Systems

RUNES:

European Union

1,070 1,350

2004 9 2007 4

Ubiquitous Networks of Embedded Systems

RUNES: Reconfigurable

2004 9 4 RUNES
EU
2007 4
RUNES
100

self-organization
RUNES
RUNES http://www.ist-runes.org/public deliverables.htm/’

1 http://www.ist-runes.org/
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RUNES 2007 4
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2007 Alcatel
Alcatel Lucent
AT&T
2000 5

2005

Sarnoff Laboratory

4.1

R&D

R&D

Bell Laboratories
Lucent

SRI
RCA

Lucent Bell Laboratories —

Wireless Research

Laboratory/Wireless and Broadband Network Access

Murray Hill, NJ

Jeong Kim

12 2006 R&D

URL

http://www.bell-labs.com/org/wireless/

1952

AT&T
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2
> Wireless and Broadband
Access Networks :
backhaul
MIMO
> Wireless Research Laboratory :
Physical Sciences Research
PHY MAC
Jeong Kim
15
> Industry Partnerships :
2006 IPTV IBM
16
> University Alliances :
University of lllinois at Urbana-Champaign 800
Kim

15 «“New mission for Bell Labs: Profit,” The International Herald Tribune, December 6" 2006.

18 Thompson Securities Data Corporation.
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> Converged Wireline and Wireless Access :
ambient networks 3G QoS
17
> Radio Technology / agile/cognitive radios RF
RF 18
> Wireless and Broadband Access
MIMO
19

7 Bell Labs.
18 Bell Labs.
19 Bel| Labs.
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4.2 SRI

Services

1942

R&D

SRI David Sarnoff Laboratory —
Video, Communications and Networking R&D

Princeton, NJ

Dr. Don Newsome, IPresident
and Chief Executive Officer

John P. Riganati,
Vice President, Video, Communications
and Networking Systems

URL

http://www.sarnoff.com/

RCA

SRI

protocols

GPS

Sarnoff Corporation

RCA Laboratories) IC

SRI International

Mobile Ad-Hoc networking

GPS Denied Navigation
Multi-media communications solutions

Model-guided search, discovery and learning
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4.3

Telcordia : R&D

Wireless and Mobile Networking R&D Activities

Piscataway, New Jersey

Dr. Adam T. Drobot
CTO & President

ATS: Advanced Technology
Solutions

ATS 220

URL

http://www.telcordia.com/

Equity Partners

Corporation

Telcordia Technologies IP

80

Providence
Warburg Pincus 20056 3 15
SAIC: Science Applications International

R&D R&D for Advanced Networs

Wireless

Mobile Networking

Broadband

Ré&D

MIMO: Multiple Input/Multiple Output
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CERDEC: Communications-Electronics Research, Development and
Engineering Center “ network on the fly ”
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R&D

20 R&D

5.1 R&D

R&D

2 For an economic justification of telecommunications research investment, see Renewing U.S.

Telecommunications Research, Computer Science & Telecommunications Board, National Academy
of Science, 2006, at http://www.nap.edu/catalog.php?record_id=11711.
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Networking Technology and Systems
(NeTS)

Dynamic Data-Driven Applications
Systems (DDDAS)

Mobile Ad-Hoc Networks (MANET)

Wireless Network after Next (WNaN)
Rf

Optical Rf Communications Adjunct

(ORCA)

Novel Satellite Communications

Transformational Satellite
Communications Systems (TSAT)

Wideband Gapfiller Satellite Program
(WGS)

Communications and  Networks
Collaborative  Technology Alliance
(C&N CTA)

Ad Hoc Networks Research

Nomadic Networking Program

Reconfigurable Ubiquitous Networks
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of Embedded Systems (RUNES)

Program
>
MIMO MOMO
> MANET
MANET
MANET

MANET
>
>

” NeTS NOSS
NITRD National Coordinating Office 2009

21

21 National Coordinating Office for Networking & Information Technology R&D (2008). FY2009
Supplement to the President’s Budget. Arlington, VA, February.
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5.2 R&D

R&D

DARPA 3
NSF

TSA
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