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Investing in America’s future:
Barack Obama and Joe Biden’s plan for science and innovation
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US

High End Social,
Computing High End [Human-Computer| High Economic, &
Infrastructure | Computing | Cyber Security | Interaction & Confidence Workforee Software
& Research & & Information Information Large Scale Software & Implications Design &
Applications | Development Assurance Management Networking Systems of IT Productivity
Agency (HEC I&A) | (HEC R&D) (CSIA) (HCT &IM) (LSN) (HCSS) (SEW) (SDP) Total '
2009 3234 776 633 2503 99.00 621 738 s48| 10043
NSF Estimate
2
2010 314.3 106.6 67.4 283.4 110.6 748 95.2 58.5 1.110.8
Request
4191 66.4 2481 615 93.6 13.2 339 9358
NIH*®
424.6 67.8 252.6 61.9 95.0 134 345 949.8
139.0 1254 184.9 129.7 5791
DARPA
145.0 143.6 187.6 106.4 49 587.5
2852 79.1 493 6.0 4195
DOE*
3122 927 548 8.0 467.7
OSD and 235.0 34 711 838 94.9 279 16.7 5327
DoD Service
research orgs. * 137.6 3.5 70.0 26.9 727 227 18.2 451.6
122.7 369 16 75 168.7
NSA
60.9 32.2 22 6.7 102.0
11.8 36 234 123 57 45 49 66.1
NIST
12.8 41 29.3 134 5.9 7.0 74 79.8
58.0 75 24 40 22 74.0
NASA
584 7.0 24 4.0 15 73.2
438 1.0 448
AHRQ
43.8 1.0 44.8
248 02 0.5 20 05 280
NOAA
26.7 0.2 0.5 3.0 0.5 30.9
48 94 1.0 29 18.1
DOE/NNSA
6.5 6.0 8 4.2 17.5
33 30 63
EPA
3.3 3.0 6.3
4.5 45
NARA
4.5 4.5
TOTAL (2009 Estimate) ' 13654 501.3 3201 838.7 4480 199.6 95.9 1130 3,882
TOTAL (2010 Request) * 1.396.4 486.8 3425 822.7 421.7 215.0 120.8 120.6 3,926

FY2009

Budget Estimates
and

FY2010

Budget Requests



1.

High End Computing (HEC)
Infrastructure and Applications (I&A)
Research and Development (R&D)

Cyber Security and Information Assurance (CSIA)

Human Computer Interaction and Information
Management (HCI&M)

Large Scale Networking (LSN)
High Confidence Software and Systems (HCSS)

Social, Economic, and Workforce Implications of IT
and IT Workforce Development (SEW)

Software Design and Productivity (SDP)



FY 2010 Budget Requests : 3,926 M$ (in total)

HCSS, 215

LSN, 422

HCI &IM, 823

SDP, 121
SEW, 121

(February 2009)

HEC I&A, 1,396

HEC R&D, 487

CSIA, 343

5

http://www.nitrd.gov/Pubs/2010supplement/FY10Supp-FINALFormat-Web.pdf



HEC I&A: High End Computing Infrastructure & Applications

FY 2009: 3,882 M$ (in total) < FY 2010: 3,926 M$ (in total) : 1%5ZEE K
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HEC R&D: High End Computing Research & Development
CSIA: Cyber Security & Information Assurance

HCI&IM: Huma-Computer Interaction & Information Management

ARRA (American Recovery and Reinvestment Act): Al & &t

Us]

LSN: Large Scale Networking

HCSS: High Confidence Software & Systems

SEW: Social, Economic, & Workforce Implications of IT
SDP: Software Design & Productivity

6
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 Research priorities that NSTC subcommittees have
Identified:

— Cybersecurity

» Federal government should provide a framework for research and
development strategies that focus on game-changing technologies that will
help meet infrastructure objectives, building on the existing NITRD
strategies and other R&D-related work.

— Cyber-Physical Systems

* Modern vehicles, aircraft, medical devices, machine tools, electrical grids,
and many other essential technologies are cyber-physical systems that
blend cyber-and engineered components to achieve advanced performance
capabilities

— Research Capability through Health IT Design and
Implementation

* The investment in health IT infrastructure planned over the next five years
enables research to advance frontiers of biomedical knowledge and medical
practice, promote innovation in health care delivery, and enhance the quality,
reduce the cost, and increase the accessibility of health care.

Memorandum for NSTC (National Science and Technology Council) Principals 7
’E‘ From: John Holdren, Director, OSTP



e Cyber Enabled Discovery and Innovation (CDI)
— FY2008-

— Create revolutionary science and engineering research
outcomes made possible by innovations and advances in
computational thinking. Computational thinking is defined
comprehensively to encompass computational concepts,
methods, models, algorithms, and tools.

— 151 programs have been awarded (2009/9).

http://iwww.nsf.gov/funding/pgm_summ.jsp?pims_id=503163

* Cyber Physical Systems (CPS)
— FY2009-

— The term cyber-physical systems refers to the tight conjoining of
and coordination between computational and physical
resources. We envision that the cyber-physical systems of
tomorrow will far exceed those of today in terms of adaptability,
autonomy, efficiency, functionality, reliability, safety, and usability.

— 53 programs have been awarded (2009/9). o

U S http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503286&0rg=NSF&sel_org=NSF&from=fund



 Leadership-class systems e

* Production-quality HEC
resources .

« Advanced applications

B HEC I&A B HEC R&D

Next-generation HEC
systems

Extreme-scale
computation

New hardware and
software directions

Productivity
Prototypes
Talent pool

9
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B CSIA B HCI & IM

Foundations e Information integration
Applied and information — Information standards
Infrastructure security — Decision support
Situational awareness — Information management
and response * Information infrastructure
Infrastructure for R&D * Active systems

10

http://www.nitrd.gov/Pubs/2010supplement/FY10Supp-FINALFormat-Web.pdf



H LSN B HCSS

Federal Plan for « New croscutting scientific

Advanced Networking foundations for building
Research and high-confidence CPS

Development (Cyber Physical Systems)

Virtual L  New high-confidence,
irtual organizations over assured. run-time

networking infrastructure for real-time
Performance systems

measurement over * Next generation of
multimedia, multidomain assured, high-confidence
networks critical CPS
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H SEW B SDP

Human-centered  Research to rethink
computing software design
Broadening patrticipation — Foundations
iIn computing — New paradigms
Federal IT innovation * Predictable, timely, cost-
through practitioner effective development of
communities and software-intensive
emerging technologies systems

i i — Advanced integration
Public pol!cy o standards °
Computational thinking _ Software application
for everyone interoperability and

usability
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USDA_pHS DOC VA DOT DOJ

Others: 1.3%

DOD
94.0%

Budget of the United States Government: Fiscal Year 2010
http://www.gpoaccess.gov/USbudget/fy10/index.html

Us]

FY2010 US R&D Budget:
147,620 B$ (in total)

DOD: Department of Defence

HHS: Department of Health and Human
Service

NASA: National Aeronautics and Space
Administration

DOE: Department of Energy

NSF: National Science Foundation
USDA: U.S. Department of Agriculture
DHS: Department of Homeland Security
DOI: Department of the Interior

DOT: Department of Transportation
EPA: Environmental Protection Agency
DOC: Department of Commerce

13
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Challenges in FP7-ICT
ICT Work Programme (2009-2010)

Pervasive and Trusted Network and Service
Infrastructures

Cognitive Systems, Interaction, Robotics
Components, Systems, Engineering

Digital Libraries and Content

Towards Sustainable and Personalized Healthcare

ICT for Mobility, Environmental Sustainability and
Energy Efficiency

ICT for Independent Living and Inclusion
Future and Emerging Technologies (FET)
Horizontal Support Actions

. Contribution of the ICT Theme to Public-Private

Partnerships for R&D in the European Economic

Recovery Plan i

ftp://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2009-10_en.pdf



FP7-ICT Budget Breakdown
FY 2009-2010 (M€)

FY 2009-2010 Budget (preliminary draft budget) : 1960 M€ (in total)

July, 2009

32 10

O Network and Service Infrastructures

B Cognitive Systems, Interaction, Robotics
O Components, systems, engineering

{54 O Digital Libraries & Content

B Sustainable and personal healthcare

O Mobility, Sustainability, Energy Efficiency
161 B Independent Living & Inclusion
O Future & Emerging Technology

B Horizontal support actions

B Contribution to the EERP

375

4

EU http://ec.europa.eu/information_society/tl/research/documents/fp7-ict-4poverview.pdf



FP7 ICT Work Programme Budgets
(M€)

FY2007-2008: 2,021 M€ (in total) > FY2009-2010: 1,960 M€ (in total) : 3% %8

700
500 @ FY2007-2008 |
500 | B FY2009-2010 ||
400
300 [
200 [
0 [ 1
7 o w &) T L = — %) o
= @ 8 3 % 2 m < &
(&)
NSI: Network and Service Infrastructures MSEE: Mobility, Sustainability, Energy Efficiency
CSIR: Cognitive Systems, Interaction, Robotics ILI: Independent Living & Inclusion
CSE: Components, systems, engineering FET: Future & Emerging Technology
DLC: Digital Libraries & Content HAS: Horizontal support actions
SPH: Sustainable and personal healthcare CEERRP: Contribution to the EERP
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« RESERVOIR (FP7/CP)
— FY2008-2011
— Project Cost: 17.32M€£€, Project Funding: 10.53M€

— Resources and Services Virtualization without Barriers (RESERVOIR) is
a European Union FP7 funded project that will enable massive scale
deployment and management of complex IT services across different
administrative domains, IT platforms and geographies.

http://cordis.europa.eu/fetch?CALLER=FP7_PROJ_EN&ACTION=D&DOC=
12&CAT=PROJ&QUERY=0123ff6a467c:eb96:6dc15145&RCN=85304

« ARTEMIS (ETP/JTI)

— The Advanced Research & Technology for EMbedded Intelligence and
Systems (ARTEMIS) ETP started in 2004 and produced a Strategic Research
Agenda (SRA) in 2006.

— ARTEMIS JTl is the legal embodiment created by the Artemis Joint Undertaking
(JU, established in February 2008). These are long-term public-private
partnerships implemented as JU based on Article 171 of the EC Treaty. The
Artemis JU will implement significant parts of the SRA co-funded by industry,
research organisations, Member States and the Commission's own ICT
programme. The Artemis JU will manage and co-ordinate research activities
through open calls for proposals.

E‘ — Indicative Budjet: 37M€ (@2009 Call) -

https://www.artemis-ju.eu/call_2009



WP structure:
Focus on a limited set of Challenges (1)

« Overcoming technology roadblocks and
reinforcing Europe's industrial strengths

— Pervasive and trustworthy network and services
infrastructure

— Engineering of context-aware and easy-to-use ICT
systems

— The increasingly smaller, cheaper, more reliable and
low consumption electronic components and systems

20

ftp://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2009-10_en.pdf



WP structure:
Focus on a limited set of Challenges (2)

« Seizing new opportunities and applying ICT to
address Europe's socio-economic challenges
— Digital libraries and content technologies
— ICT tools for sustainable and personalized healthcare

— ICT for mobility, environmental sustainability and
energy efficiency

— ICT for independent living, inclusion and participatory
governance

21
E U ftp://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2009-10_en.pdf



WP structure:

Focus on a limited set of Challenges (3)

* Addressing synergies throughout the
Programme

— i.e. Internet of Things (loT)

Service architecture that enables the discovery of object
properties and events.

Novel architectural schemes at network level

Security and privacy in networks at the infrastructure level as
well as the development of technologies to support security
In networks of 'tiny things'

System level integration, including programming of possibly
opportunistic collections of smart networked objects

22

ftp://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2009-10_en.pdf



JTland ETP

 The Joint Technology Initiatives (JTI) and Joint National Programme (JNP)

— JTls are a pioneering approach to pooling public-private efforts, designed to
leverage more R&D investments from Member States, Associated Countries and
industry, and to reduce the tremendous fragmentation of EU R&D.

— ENIAC JTI

« industrial developments addressing mainly technology for the next generation of ‘More
Moore' and the '‘More than Moore‘ domains

— ARTEMIS JTI

« industrial platforms for the development and implementation of embedded systems
responding to industry requirements in specific application domains

— AAL JNP
* Ambient Assisted Living (AAL) JNP will cover market-oriented R&D on concrete ICT-
based solutions for ageing well with a time to market of 2-3 years
 European Technology Platforms in ICT and the Work programme

— ETPs bring together the main industry and academic research stakeholders in a
particular field with the aim of better coordinating their research and related
activities and achieving common goals.

— ARTEMIS, ENIAC, SmartGrids, EP0SS, ISI, eMobility, NEM, NESSI, Photonics,
EUROP,

23
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[£2%] Others

Developing global partnerships

General accompanying measure
— Better coordinate efforts to ensure the supply of high-quality ICT R&D skills in Europe
— Raise awareness of the strong potential of pre-commercial procurement
— Setting-up of EU-level shared research facilities or excellence centres

Involving SMEs and feeding innovation

Contributing to European and global standards

Encouraging the use of Internet Protocol version 6 (Ipv6)

Bringing the user in research cycles

The socio-economic dimensions of ICT

— ICT impact on growth, productivity as well on the knowledge capital stock is significant and
generally strongly underestimated

Co-ordination of non-Community research programmes
— coordination of national or regional research programmes or initiatives

Funding schemes

— Collaborative projects (CP), Network of Excellence (NoE), Coordination and support actions
(CSA)

Links with other Programmes

— networking, exchanges, coordination of funded projects, trans-national access to research
infrastructures, studies, conferences, etc.

24
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[52%£] Cooperation: £RIHZE - R EFHEE
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[£2%£] JTI(Joint Technology Initiative)
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[=%] ETP(European Technology Platform)
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