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Congratulations Irene! 



Two New DD Search Committees  
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  DD/IIS	
  



Jim Donlon, CCF Deputy Division Director 



FY 2015 Budget Request 
•  NSF 

–  FY 2015 Budget Request: 
$7255.00 Million 

•  CISE 
–  FY 2015 Budget Request: 

$893.35 Million 

–  CISE FY 2015 request is shaped by 
investments in core research, 
education, and infrastructure programs 
as well as critical investments in NSF 
cross-foundation priorities and 
programs. 



Budget from FY 2010 – 2015 

FY	
  2010	
  
Actual	
  
($M)	
  

FY	
  2011	
  
Actual	
  	
  
($M)	
  

FY	
  2012	
  
Actual	
  ($M)	
  

FY	
  2013	
  
Actual	
  
($M)	
  

FY	
  2014	
  
Es8mate	
  
($M)	
  

FY	
  2015	
  
Request	
  ($M)	
  

CISE	
  Total	
   $618.71	
   $636.06	
   $653.32	
   $858.13	
   $894.00	
   $893.35	
  

R&RA	
  Total	
   $5,615.33	
   $5,608.38	
   $5,758.30	
   $5,558.88	
   $5,808.92	
   $5,807.46	
  

NSF	
  Total	
   $6,972.20	
   $6,912.55	
   $7,105.41	
   $6,901.91	
   $7,171.92	
   $7,255.00	
  

•  FY	
  2013	
  and	
  FY	
  2014	
  Include	
  ACI	
  Division.	
  
•  FY	
  2013	
  also	
  includes	
  the	
  impact	
  of	
  sequestra9on.	
  



New Programs and Initiatives    
•  Big	
  Data	
  Program	
  and	
  Ini8a8ve	
  (NSF	
  14-­‐543)	
  
•  Na8onal	
  Robo8cs	
  Ini8a8ve,	
  NRI	
  (NSF	
  14-­‐500)	
  	
  
•  US	
  Ignite	
  Ini8a8ve	
  
•  Smart	
  and	
  Connected	
  Health,	
  SCH	
  (NSF	
  13-­‐543)	
  –	
  now	
  

jointly	
  with	
  NIH	
  
•  Campus	
  Cyberinfrastructure	
  –	
  Infrastructure,	
  Innova8on	
  

and	
  Engineering	
  Program,	
  CCIIE	
  (NSF	
  14-­‐521)	
  	
  
•  CISE	
  Research	
  Infrastructure:	
  Mid-­‐Scale	
  Infrastructure	
  –	
  

NSFCloud	
  (NSF	
  13-­‐602)	
  
•  Cyberlearning	
  and	
  Future	
  Learning	
  Technologies	
  (NSF	
  

14-­‐526)	
  
•  Data	
  Infrastructure	
  Building	
  Blocks,	
  DIBBS	
  (NSF	
  14-­‐530)	
  
•  Enhancing	
  Access	
  to	
  the	
  Radio	
  Spectrum,	
  EARS	
  (NSF	
  

14-­‐529)	
  
•  Exploi8ng	
  Parallelism	
  and	
  Scalability,	
  XPS	
  (NSF	
  14-­‐516)	
  
•  Failure-­‐Resistant	
  Systems,	
  jointly	
  with	
  SRC	
  (NSF	
  12-­‐566)	
  
•  Future	
  Internet	
  Architectures	
  –	
  Next	
  Phase,	
  FIA-­‐NP	
  (NSF	
  

13-­‐538)	
  
•  Resilient	
  Interdependent	
  Infrastructure	
  Processes	
  and	
  

Systems,	
  RIPS	
  (NSF	
  14-­‐524)	
  
•  Secure	
  and	
  Trustworthy	
  Cyberspace,	
  SaTC	
  (NSF	
  13-­‐578)	
  
•  Secure	
  and	
  Trustworthy	
  Cyberspace:	
  Secure,	
  Trustworthy,	
  

Assured	
  and	
  Resilient	
  Semiconductors	
  and	
  	
  Systems	
  –	
  
SaTC:	
  STARSS	
  (NSF	
  14-­‐528)	
  

•  STEM-­‐C	
  Partnerships:	
  Compu8ng	
  Educa8on	
  for	
  the	
  21st	
  
Century,	
  CE21	
  (NSF	
  14-­‐523)	
  

•  CyberSEES	
  (NSF	
  14-­‐531)	
  
•  Hazards	
  SEES	
  (NSF	
  12-­‐610)	
  
•  CISE-­‐MPS	
  Interdisciplinary	
  Faculty	
  Program	
  in	
  Quantum	
  

Informa8on	
  Science	
  (NSF	
  12-­‐540)	
  
•  United	
  States-­‐Israel	
  Collabora8on	
  in	
  Computer	
  Science,	
  

USICCS	
  (NSF	
  12-­‐603)	
  
•  US-­‐Finland	
  Wireless	
  Innova8on,	
  WIFIUS	
  



Cyber-Enabled Materials, Manufacturing, 
and Smart Systems (CEMMSS) 

•  CISE focus includes:  
–  Advanced Manufacturing, 
–  Cyber-Physical Systems (CPS), 
–  The National Robotics Initiative (NRI), 
–  Critical Resilient Interdependent Infrastructure Systems and Processes 

(CRISP), 
–  and their interaction and synthesis. 

Accelera'ng	
  advances	
  in	
  21st	
  century	
  smart	
  engineered	
  systems	
  

CISE, BIO, EHR, ENG, and MPS 	
  

$81.5M	
  	
  
CISE	
  Request	
  



Cyberinfrastructure Framework for 21st Century 
Science, Engineering, and Education (CIF21) 

Accelera'ng	
  the	
  progress	
  of	
  scien'fic	
  discovery	
  and	
  innova'on	
  

•  CISE/ACI focus in CIF21 includes: 
–  BigData – Developing core scientific and technological means of managing,  

analyzing, visualizing and extracting useful information from large, diverse, distributed and 
heterogeneous data sets; 

–  DIBBS -  Building data infrastructure building blocks through pilots and early implementations of 
robust and shared data-centric cyberinfrastructure for scientific communities; 

–  CDS&E - Building and developing new computational and data-enabled science and engineering 
research communities;  

–  SI2 - Advancing new computational infrastructure, and catalyzing new paradigms and practices in 
the development and use of software that is robust, reliable, usable, and sustainable; and 

–  Community Building Partnerships - EarthCube, Building Community and Capacity (BCC), and 
DataWay.  

$80.0	
  M	
  
CISE	
  Request	
  

CISE, BIO, EHR, ENG, GEO, IIA, MPS, and SBE  



Secure and Trustworthy Cyberspace (SaTC) 
Securing	
  our	
  Na'on’s	
  cyberspace	
  

CISE, EHR, ENG, MPS, and SBE  

$67.0	
  M	
  	
  
CISE	
  Request	
  

•  Aligns with the national Trustworthy Cyberspace: Strategic 
Plan for the Federal Cybersecurity Research and 
Development Program (released December 2011). 

•  SaTC cross-directorate program (NSF 13-578):  Aims to 
support fundamental scientific advances and technologies 
to protect cyberspace. 

•  Scholarship for Service:   Aims to increase the number of 
cybersecurity professionals in the U.S. 

•  Focus on Privacy: Dear Colleague Letter for new 
collaborations between Computer and Social Scientists, 
including a focus on privacy. 



Cognitive Science and Neuroscience 

•  White House BRAIN Initiative launched in 
April 2013 (NSF, NIH, DARPA). 

•  Addresses critical challenge of research 
integration across multiple scales ranging 
from molecular to behavioral levels with the 
ultimate goal of understanding the brain. 

•  Builds on NSF’s unique ability to catalyze 
multi-disciplinary research and ongoing 
investments (e.g., Collaborative Research 
in Computational Neuroscience, CRCNS, in 
collaboration with NIH, Germany, France, 
and Israel; Robust Intelligence Core 
Research). 

Improve	
  understanding	
  of	
  the	
  brain	
  

$5.54	
  M	
  
CISE	
  Request	
  

CISE,	
  BIO,	
  ENG,	
  MPS,	
  and	
  SBE	
  



  Cyberlearning and Future Learning 
Technologies 

Image	
  Credit:	
  Georgia	
  Computes!	
  Georgia	
  Tech	
  

Improving	
  learning	
  by	
  integra'ng	
  emerging	
  technologies	
  with	
  	
  
knowledge	
  from	
  research	
  about	
  how	
  people	
  learn	
  	
  

$12.0M	
  
CISE	
  Request	
  

CISE,	
  EHR,	
  ENG,	
  and	
  SBE	
  

•  Solicita8on	
  NSF	
  14-­‐526	
  
•  Research	
  Thrusts:	
  

–  Innova8on	
  
o  Iden9fying	
  new	
  means	
  of	
  using	
  technology	
  for	
  fostering	
  

and	
  assessing	
  learning;	
  	
  
–  Advancing	
  understanding	
  of	
  how	
  people	
  learn	
  in	
  

technology-­‐rich	
  learning	
  environments	
  
o  Enhancing	
  understanding	
  of	
  how	
  people	
  learn	
  and	
  how	
  

to	
  beDer	
  foster	
  and	
  assess	
  learning;	
  and	
  
–  Promo8ng	
  broad	
  use	
  and	
  transferability	
  of	
  genres	
  

o  Extrac9ng	
  lessons	
  from	
  experiences	
  with	
  these	
  
technologies	
  that	
  can	
  inform	
  design	
  and	
  use. 	
  	
  



Other CISE Major Investments 

	
  
Area	
  of	
  Investment	
  

FY	
  2013	
  
Actual	
  ($M)	
  

FY	
  2014	
  
Es8mate	
  ($M)	
  

FY	
  2015	
  
Request	
  ($M)	
  

EARS	
   $9.00	
   $9.25	
   $9.00	
  
I-­‐Corps	
   $4.60	
   $8.00	
   $10.00	
  
SEES	
  
	
  -­‐CyberSEES	
  
	
  -­‐HazardSEES	
  

$13.85	
   $11.00	
   $11.00	
  



President’s Opportunity, Growth & Security Initiative 

$552 million across NSF 



Looking Forward 
 

LSST	
  



We are in a period of rapid and profound 
social, economic, and technological 

transformation accentuated by global 
competition. 



•  Borderless knowledge enterprise: Democratization of access and a 
fundamental change in the role of universities as originators and keepers of 
knowledge. 

•  Shifting demographics domestically and internationally: Rapidly 
increasing concentration of engineers and scientists in Asia, and increased 
competition for students and funding. 

•  Shifting economics: Research and education seen as ticket to economic 
prosperity in large and small developing countries.  

•  Integration and deeper relationship with industry: Reinforces the role of 
universities as drivers of innovation and growth. 

•  Digital technologies and on-line education: democratization of education 
and transformation of the way eduction is delivered and accessed 



Demographic Change 



53	
  



U.S. R&D expenditures, by source of funds: 1990–2011 
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SEI 2014: Sources of R&D Funding, Chapter 4.  



Federal R&D funds, by type of work: 1990–2011 

CU
RR

EN
T $

 BI
LL

ION
S

1990 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011
0

20

40

60

80

100

120

140

Basic research

Applied research

Development

SEI 2014: R&D, by Character of Work, Chapter 4.  



Funding sources for U.S. academic R&D: 1990–2012 
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SEI 2014: Expenditures and Funding for Academic R&D, Chapter 5.  



Federal basic and applied research funds,  
by S&E field: 1990–2011 
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A thriving basic research community is the foundation 
for long-term discovery and innovation, economic 

prosperity, and national security. 
 

Paradox of Discovery and Innovation: no one knows 
how an idea or invention will impact the world until it is 

widely used, leading to unintended consequences. 
 

POINT	
  #1	
  



Discovery and Innovation Ecosystem 
Universi8es	
  
and	
  research	
  

labs	
  
Public-­‐private	
  
partnerships	
  

Scien8sts	
  	
  
and	
  	
  

engineers	
  

Private	
  
	
  sector	
  

Government	
  

Venture	
  
capital	
  

Infrastructure	
  

Universi8es	
  
and	
  research	
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Scien8sts	
  	
  
and	
  	
  

engineers	
  

Public-­‐private	
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  Private	
  

	
  sector	
  

Government	
  
investments	
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   Venture	
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Long-Term Investment in Basic Research is 
Imperative 

•  There is often a long, unpredictable incubation period – 
requiring sustained investment – between initial exploration and 
impact. 

•  Interactions of research ideas multiply their impact and seed 
new ideas with the potential to lead to unanticipated advances. 

•  Unanticipated outcomes are often as important as the 
anticipated ones. 



The	
  Future	
  …	
  

Top	
  twelve	
  economically	
  	
  
disrup9ve	
  technologies	
  (by	
  2025)	
  

hDp://www.mckinsey.com/insights/business_technology/disrup9ve_technologies	
  



An Inflection Point: The Second Machine Age 

•  Conventional wisdom: “Computers are good at 
following rules … but bad at pattern recognition.” 

•  Over the last ten years: 
–  Self-serving cars 
–  Complex communication, NLP 
–  Face recognition 
–  Language translation 
–  Watson and Jeopardy 
–  Robotics and deep inroads against 

Moravec’s Paradox 
–  3D printing and additive manufacturing 

 

	
  
	
  
	
  
	
  
THE	
  SECOND	
  	
  
MACHINE	
  AGE	
  

WORK,	
  PROGRESS,	
  AND	
  PROSPERITY	
  	
  
IN	
  A	
  TIME	
  OF	
  	
  
BRILLIANT	
  TECHNOLOGIES	
  

ERIK	
  BRYNJOLFSSON	
  
ANDREW	
  McAFEE	
  
	
  
	
  
	
  



“Convergence” 

•  Advances in science and engineering – information technology, nanotechnology, 
materials, biotechnology, genetics, geoscience, cognitive and neuroscience, … – 
will continue to drive major innovations in addressing societal challenges. 

•  Convergence – the coming together of these scientific fields - will drive the 
greatest advances and innovations. 

•  Convergence will necessitate new levels and forms of collaboration and knowledge 
sharing. 

•  Computation- and data-intensive approaches and deep integration of cyber into the 
physical world will continue to accelerate the pace of discovery.  



Prioritization of CISE research frontiers and 
programmatic initiatives – investments at the 

right scale – could  have a transformative 
impact far beyond our discipline and the 

research community. 

POINT	
  #2	
  



Remember … New Programs and Initiatives    
•  Big Data Program and Initiative (NSF 14-543) 
•  National Robotics Initiative, NRI (NSF 14-500)  
•  US Ignite Initiative 
•  Smart and Connected Health, SCH (NSF 13-543) – 

now jointly with NIH 
•  Campus Cyberinfrastructure – Infrastructure, 

Innovation and Engineering Program, CCIIE (NSF 
14-521)  

•  CISE Research Infrastructure: Mid-Scale 
Infrastructure – NSFCloud (NSF 13-602) 

•  Cyberlearning and Future Learning Technologies 
(NSF 14-526) 

•  Data Infrastructure Building Blocks, DIBBS (NSF 
14-530) 

•  Enhancing Access to the Radio Spectrum, EARS (NSF 
14-529) 

•  Exploiting Parallelism and Scalability, XPS (NSF 
14-516) 

•  Failure-Resistant Systems, jointly with SRC (NSF 
12-566) 

•  Future Internet Architectures – Next Phase, FIA-NP 
(NSF 13-538) 

•  Resilient Interdependent Infrastructure Processes 
and Systems, RIPS (NSF 14-524) 

•  Secure and Trustworthy Cyberspace, SaTC (NSF 
13-578) 

•  Secure and Trustworthy Cyberspace: Secure, 
Trustworthy, Assured and Resilient Semiconductors 
and  Systems – SaTC: STARSS (NSF 14-528) 

•  STEM-C Partnerships: Computing Education for the 
21st Century, CE21 (NSF 14-523) 

•  CyberSEES (NSF 14-531) 
•  Hazards SEES (NSF 12-610) 
•  CISE-MPS Interdisciplinary Faculty Program in 

Quantum Information Science (NSF 12-540) 
•  United States-Israel Collaboration in Computer 

Science, USICCS (NSF 12-603) 
•  US-Finland Wireless Innovation, WIFIUS 



Many Dimensions … 
•  Future funding outlook for basic and applied research 
•  Core vs. inter-disciplinary research debate 

–  Success rate challenges for core and cross-cuts 
•  Foundational vs. translational research debate 
•  Funding research areas and project at the right scale 

–  Notable trends in CISE over the last few years 
•  Imperative to invest in early career researchers 
•  Community’s engagement and input: YOU, CCC, CRA, CSTB, ACM, IEEE, workshops 
•  External factors: 

–  Administration priorities, congressional oversight, PCAST, NSB 
•  Leveraging investment by the private sector and foundations 
•  Shaping national policy vs. formulating new programs 
•  We continue to underestimate extraordinary flexibility in shaping …  



Discovery	
  and	
  innova8on	
  across	
  disciplines	
  
demands	
  advanced	
  cyber	
  infrastructure,	
  and	
  the	
  
demand	
  has	
  far	
  exceeded	
  our	
  investments	
  and	
  

available	
  resources	
  over	
  the	
  last	
  decade.	
  

POINT	
  #3	
  



Increased use of NSF advanced computing 
infrastructure 

The	
  number	
  of	
  ac9ve	
  
ins9tu9ons	
  has	
  DOUBLED	
  

The	
  number	
  of	
  PIs	
  per	
  project	
  
has	
  TRIPLED	
  

The	
  number	
  of	
  ac9ve	
  users	
  
has	
  QUINTUPLED	
  

2x 

3x 

5x 



All scientific disciplines have increased use 
of resources 



Advanced Cyberinfrastructure 
 Supports the research, development, acquisition, and 

provision of state-of-the-art CI resources, tools, and services 

 
•  Enable	
  petascale	
  compu9ng;	
  
provide	
  open-­‐science	
  community	
  
with	
  state-­‐of-­‐the-­‐art	
  HPC	
  assets	
  
ranging	
  from	
  loosely	
  coupled	
  
clusters	
  to	
  large	
  scale	
  instruments;	
  
develop	
  an	
  integrated	
  scien9fic	
  
HPC	
  environment.	
  	
  

	
  
•  Support	
  scien9fic	
  communi9es	
  in	
  
the	
  use,	
  sharing	
  and	
  archiving	
  of	
  
data	
  by	
  crea9ng	
  building	
  blocks	
  to	
  
address	
  community	
  needs	
  in	
  data	
  
infrastructure.	
  

•  Invest	
  in	
  campus	
  network	
  
improvements	
  and	
  re-­‐engineering	
  
to	
  support	
  a	
  range	
  of	
  ac9vi9es	
  in	
  
modern	
  computa9onal	
  science.	
  
Support	
  transi9on	
  of	
  cybersecurity	
  
research	
  to	
  prac9ce.	
  

	
  
•  Transform	
  innova9ons	
  in	
  research	
  
and	
  educa9on	
  into	
  sustained	
  
sooware	
  resources	
  that	
  are	
  an	
  
integral	
  part	
  of	
  cyberinfrastructure.	
  



–  ACCI has continued to provide advice on CI across the 
Foundation, reporting to all NSF ADs 

–  Council for Cyberinfrastructure provides overarching 
advice on strategic directions and oversight on current 
activities and budget implementation  

–  Cyberinfrastructure Coordination and Leadership 
Group (CLG) coordinates and manages a variety of CI 
programs across NSF, including developing solicitation 
guidance for cross-cutting programs, coordinating joint 
activities, and developing and maintaining an investment 
roadmap  

Update on Realignment of ACI within CISE 
Building	
  on	
  the	
  strengths	
  and	
  exper'se	
  of	
  ACI	
  to	
  enable	
  	
  secure,	
  advanced,	
  and	
  global	
  
cyberinfrastructure	
  for	
  mul'-­‐disciplinary	
  collabora'on	
  networks	
  to	
  effec'vely	
  address	
  
science	
  and	
  engineering	
  grand	
  challenges	
  in	
  an	
  increasingly	
  computa'onal-­‐	
  and	
  data-­‐

intensive	
  world	
  
	
  	
  
	
  



In	
  the	
  era	
  of	
  digital	
  science,	
  
CI	
  needs	
  are	
  skyrocke'ng	
  

data	
  capacity/management	
  

compu9ng	
  resources	
  

exper9se	
  

sooware	
  

network	
  capacity	
  

Academic	
  research	
  infrastructures	
  face	
  challenges	
  and	
  opportuni;es	
  



The lack of diversity in computing 
professionals is a loss of opportunity for 

individuals and a loss of talent and 
creativity to the discipline.  This directly 

impacts our economic prosperity. 
 

POINT	
  #4	
  



The computing community faces three significant and 
interrelated challenges in workforce development 

Underproduc8on	
  of	
  degrees	
  

Under-­‐representa8on	
  

Lack	
  of	
  a	
  presence	
  in	
  K-­‐12	
  



U.S. bachelor’s degrees in selected S&E fields per 1,000 
20–24-year olds: 1991–2011 

SEI 2014: Undergraduate Degree Awards, Chapter 2.  



Computer science is offered in 
only 1 out of 10 high schools 
nationwide. 

Yet	
  computer	
  science	
  is	
  a	
  key	
  capability	
  for	
  just	
  about	
  every	
  21st	
  century	
  
endeavor	
  

Presence in K-12 

In	
  36	
  of	
  the	
  50	
  states,	
  computer	
  
science	
  does	
  not	
  count	
  towards	
  
the	
  math	
  or	
  science	
  gradua9on	
  
requirement	
  



Women and underrepresented minorities in S&E 
occupations: 2010 

SEI 2014: Women and Minorities in the S&E Workforce, Chapter 3.  



Changing Face of the U.S. 

Our	
  na8on	
  will	
  be	
  increasingly	
  diverse,	
  the	
  
conversa8on	
  needs	
  to	
  be	
  about	
  inclusion.	
  



“By 2018 the United States alone 
faces a shortage of 140,000 to 
190,000 people with analytical 
expertise and 1.5 million 
managers and analysts with the 
skills to understand and make 
decisions based on the analysis of 
big data.”1

 

1
McKinsey&Company (May 2011), “Big data: The next frontier for innovation, competition, and productivity.” 

Available at: hDp://www.mckinsey.com/Insights/MGI/Research/Technology_and_Innova9on/
Big_data_The_next_fron9er_for_innova9on	
  
 

Education, Learning, Workforce Development, 
Computational and Data-enabled Science 

McKinsey & Company 	
  



NSF Research Traineeship (NRT) 

•  Solicitation NSF 14-548 
•  Purpose: create and promote new, innovative, effective, 

and scalable models for STEM graduate student training 
and prepare scientists and engineers of the future, 
particularly in emerging STEM fields vital to the nation.  

•  Encourages strategic collaborations with the private sector, 
NGOs, government agencies, museums, and academic 
partners. 

Priority	
  research	
  theme:	
  Data-­‐enabled	
  science	
  and	
  engineering	
  	
  

Preparing professionals in emerging STEM fields vital to the nation 

NSF-­‐wide	
  Ini8a8ve	
  



Award	
  Recipients:	
  
	
  
1.   A	
  Founda8onal	
  Model	
  for	
  Postdoctoral	
  Programs	
  in	
  

Computer	
  Science	
  &	
  Engineering	
  at	
  Large	
  
Universi8es,	
  Arizona	
  State	
  University;	
  ChiDa	
  Baral,	
  
Lead	
  PI	
  

2.   Taking	
  Collec8ve	
  Responsibility	
  for	
  the	
  Postdoc	
  
Experience,	
  University	
  of	
  Washington;	
  Gaetano	
  
Borriello,	
  Lead	
  PI	
  

3.   ASCENT:	
  Advancing	
  computer	
  Science	
  Careers	
  
through	
  Enhanced	
  Networking	
  and	
  Training,	
  
Columbia	
  University,	
  City	
  University	
  of	
  New	
  York,	
  
Cornell	
  University,	
  New	
  York	
  University,	
  Shih-­‐Fu	
  
Cheng,	
  Lead	
  PI	
  



Faculty Early-Career Development (CAREER) 
Program 

•  The most prestigious award in support of a junior faculty who exemplify the 
role of teacher-scholars through outstanding research, excellent education 
and the development of activities that can effectively integrate research and 
education.  

•  Since its inception in 1996: 
–  More than 200 programs have reviewed CAREER proposals 
–  More than 7,000 awards 



Computing Research Initiation Initiative 

•  A new program launched by CISE 
•  Goal: Encourage research independence within first two years of 

embarking on an academic career. 
•  How is it different from CAREER?  

–  It has limited submissions and this is a limited time frame, i.e., first 
two years after PhD. 

–  Shorter project description (10 pages). 
–  It allows for a full budget; this is for grad student salary only (and 

some travel, equipment, but no PI salary). 
•  Deadline:  September 2014 



Technology alone will not solve 
all of society’s challenges. 

POINT	
  #5	
  



Thanks! 

fjahania@nsf.gov  

Follow	
  us	
  on	
  TwiDer	
  	
  
	
  @NSF_CISE	
  



•  Copyrighted material used under Fair Use.  If you are the copyright holder and believe your 
material has been used unfairly, or if you have any suggestions, feedback, or support, 
please contact: ciseitsupport@nsf.gov.  

•  Except where otherwise indicated, permission is granted to copy, distribute, and/or modify 
all images in this document under the terms of the GNU Free Documentation license, 
Version 1.2 or any later version published by the Free Software Foundation; with no 
Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.  A copy of the license 
is included in the section entitled “GNU Free Documentation license” at           
http://commons.wikimedia.org/wiki/Commons:GNU_Free_Documentation_License. 

•  The inclusion of a logo does not express or imply the endorsement by NSF of the entities'  
products, services, or enterprises. 
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