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CISE Directorate @,
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Goals of CISE Directorate @

 To enable the U.S. to maintain a position of world leadership in
computing, communications, and information science and
engineering

e To promote understanding of the principles and uses of

advanced computing, communications and information systems
In service to society

e To contribute to universal, transparent and affordable
participation in an information-based society
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What CISE Supports @

CISE

e Supports investigator initiated research in all areas of computer
and information science and engineering

 Helps develop and maintain cutting-edge national computing
and information infrastructure for research and education

e Contributes to the education and training of the next
generation of computer scientists and engineers

Through

* CISE Core programs
* CISE Cross-cutting programs

* NSF Cross-cutting programs
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CISE Core Program Solicitations @
Coordinated Solicitations
= CCF: NSF 11-557
= CNS: NSF 11-555
= [IS: NSF 11-556
Project Types

= large:  $1,200,001 to $3,000,000, up to 5 years, collaborative teams
= Medium: $500,001 to $1,200,000, up to 4 years, multi-investigator teams
= Small: Up to $500,000; up to 3 years duration, one or two investigators

CISE-wide Submission Windows

= lLarge: November 1 - 28, annually
= Medium: September 15 - 30, annually
= Small: December 1 - 19, annually

Pl Limit: Participate in no more than 2 core proposals per year
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Computing and Communications Foundations @
(CCF)

CCF supports research and education projects that:

e Explore the foundations of computing and communication
devices and their usage

e Advance computing and communication theory, algorithms
for computer and computational sciences, and architecture
and design of computers and software

* |nvestigate revolutionary computing models and technologies

* |Integrate research and education activities to prepare future
generations of computer scientists and engineers
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Algorithmic Foundations (AF) @

AF funds innovative and transformative research
characterized by algorithmic thinking and algorithm design,
accompanied by rigorous analysis:

Algorithmic foundations for all areas of computer science

Fundamental limits of resource (space, time,
communication, energy) bounded computation

Optimal solutions to computational problems under
resource bounds

Alternative models of computation (e.g., deterministic,
randomized, parallel, streaming, quantum)

Algorithmic thinking and algorithms for other disciplines
(e.g., biology, physics, economics, social sciences)
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Communications and Information Foundations (CIF) &)

CIF supports transformative research that addresses the
theoretical underpinnings and current and future enabling
technologies for information acquisition, transmission, and
processing in communication and information networks.

 Foundations of communications and information theory and
signal processing, including secure and/or reliable
communications, in

— sensor networks

— wireless and multimedia networks
— biological networks

— networks of quantum devices
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Software and Hardware Foundations (SHF) @

SHF supports foundational research essential to advance the
science and engineering of computing (hardware and software)
systems

e Reasoning about, comparing and establishing properties of
existing as well as new

Computer architecture

Software and hardware components

Systems e.g., high performance computing systems
Programming Languages

Software Engineering Techniques

Formal Methods and Design Automation Techniques

Biocomputing, nanocomputing and other computational
artifacts
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Computer and Network Systems (CNS) @

e CNS supports research and education activities that
— Invent new computing and networking technologies
— Explore new ways to make use of existing technologies

— Develop a better understanding of the fundamental
properties of computer and network systems

— Create better abstractions and tools for designing, building,
analyzing, and measuring future systems

In addition, CNS

e Supports computing infrastructure that is required for
experimental computer science.

e Coordinates cross-divisional activities that foster the
integration of research, education, and workforce
development.
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Computing Systems Research (CSR) @

e The Computer Systems Research (CSR) program supports
transformative research in computer systems including:

— Multi-core architectures

— Operating systems

— Middle-ware and run-time support systems
— Programming models and tools

— Storage and file systems

— Hybrid and embedded systems

— Web-based systems

— Datacenters

— Parallel and Distributed systems and Large-scale grids
— Wireless and mobile systems

— Sensor systems
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Computing Systems Research (CSR)

e The Computer Systems Research (CSR) program supports transformative
research on
— Methodologies, techniques, heuristics, and tools for the analysis,
design, construction, optimization, and certification of computing
systems to meet specified goals (e.g., availability, dependability,
security, fault tolerance)

— Hardware and software execution platforms and environments

Parallel and distributed systems

Operating systems and middleware

Design and programming models

Real-time, embedded, and hybrid systems -
Cloud computing

Pervasive computing

Sustainable computing

- Highlighted in NSF 11-555
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Networking Technology and Systems (NeTS) @

NeTS supports transformative research aimed at

Fundamental advances in large-scale complex, high performance
heterogeneous wired, wireless and cellular networks, peer-to-peer and
application-level networks, sensor networks, enterprise, core and
optical networks

Resource allocation and traffic engineering, topology discovery and
control, context and situation aware sensing, service discovery, naming
and addressing, network and mobility management, virtualization and
programmability at-scale

Novel mechanisms, tools, and methodologies for design and analysis,
deployment, operation, monitoring, diagnosis, performance modeling,
simulation and management of networks

Algorithms for providing operationally significant interpretations of
network status, configuration models that support network operations,
diagnostics and security
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Information and Intelligent Systems &

e ||S supports transformative research and education activities
that

— Develop new knowledge about the role of people in the
design and use of information technology

— Increase our capability to create, manage, and understand
data and information in circumstances ranging from personal
computers to globally-distributed systems

— Advance our understanding of how computational systems
can exhibit the hallmarks of intelligence

* IS also handles projects that advance graphics and visualization
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Human-Centered Computing (HCC) @

e HCC supports research on
e Creative ideas and novel theories for understanding

e Human-computer and human-human interactions,
collaboration, and competition

e Role of computing in how humans communicate, work, learn,
and play
e Systems that interact with people using various modalities
* Innovative technologies for
e Computer supported collaboration
e Human-Computer and human-robot interactions
Social computing
Affective computing
Universal access
Immersive environments
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Information Integration and Informatics (lll) @

e |ll supports research needed to realize the full transformative potential of
data through fundamental advances in processes and technologies for

— Creation, management, archiving, use, reuse, analysis, visualization of

e Disparate data including text, images, speech, multi-media social
media, spatial, temporal and spatiotemporal data

e Processes and workflows
 Knowledge, beliefs, preferences
— Extracting useful information and actionable knowledge from data

— Integrating data, hypothesis, predictive modeling and knowledge-
based inference, experimentation, and simulation to support
discovery

— Energy, computing resource and memory-conserving approaches to
storing, processing, managing data

— Quantifying and managing uncertainty
— Personalization, interaction, contextualization, collaboration
— Innovations in Informatics
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Robust Intelligence (RI) @

Rl encompasses all aspects of the computational
understanding and modeling of intelligence

Rl supports

— Advances in artificial intelligence, computer vision, human
language, robotics, machine learning, multi-agent systems,
computational neuroscience, cognitive science

— Integration of advances across multiple areas to achieve
robust intelligent behavior in complex, uncertain, dynamic,
realistic contexts
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CAREER Program NSE

e The Faculty Early Career Development (CAREER) Program (NSF 11-690)

* National Science Foundation's most prestigious awards in support
of junior faculty who exemplify the role of teacher-scholars through

e outstanding research
e excellent education and

* the integration of education and research within the context of
the mission of their organizations.

e CISE CAREER Proposal Writing Workshop
* Philadelphia, PA
e March 30, 2012
o http://dasl.mem.drexel.edu/nsfcise2012/
e Phoenix, AZ
e May 18,2012
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Multi-Division and Multi-Directorate Programs | @

e Expeditions in Computing

 National Robotics Initiative (NRI)

e Smart Health and Wellbeing (SHB)

e Secure and Trustworthy Computing (SaTC)

e Cyber-Physical Systems (CPS)

e Science, Engineering, and Education for Sustainability (SEES)
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Multi Division and Multi-Directorate Programs |l @

e Computing Education for the 215t Century (CE21)

e Cyberlearning: Transforming Education (CTE)

e Cyberinfrastructure Framework for the 215t Century (CIF21)
e Graduate Research Fellowship Program

e Research Experiences for Undergraduates

e Integrated NSF Support Promoting Interdisciplinary Research and
Education (INSPIRE)

e Innovation Corps Program (I-Corps)
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Expeditions in Computing @
Expeditions program (Solicitation NSF 10-564)

— Provides the CISE community an opportunity to pursue
ambitious, fundamental research agendas that promise to
define the future of computing and information

— Successful projects bring together teams of investigators
with diverse expertise within or across departments or
institutions to identify compelling, transformative research
agendas that seek disruptive innovations in CISE

— Funded at levels up to $2,000,000 per year for five years,
— A investigator is limited to in 1 Expeditions Proposal

Preliminary Proposal (required): September 10, 2013
Full Proposal : April 10, 2014

NSF CISE Program Overview



The National Robotics Initiative (NRI) @
NRI (NSF 11-553)

A nationally coordinated robotics technology R&D program across
multiple government agencies

— See the 2009 Report “A Roadmap for US Robotics- From
Internet to Robotics” http://www.us-robotics.us/reports/CCC
Report.pdf

— Joint solicitation developed by NSF (CISE, ENG, EHR & SBE),
NIH, USDA, NASA

e Serves multiple national priorities including increased productivity
in manufacturing, healthcare and security

e Strong coupling with industry and startup

Letter of Intent: October 1, 2012; Full Proposal: November 3, 2012
Letter of Intent: December 15, 2012; Full Proposal: January 18, 2013
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Smart Health and Wellbeing (SHB) @

NSF 12-512

e SHB seeks to support projects aimed at innovations needed to transform
healthcare from reactive and hospital-centered to preventive, proactive,
evidence-based, person-centered and focused on wellbeing rather than
disease through advances in:

e Digital Health Information Infrastructure

* Technologies for transforming data into knowledge and decisions
e Empowering individuals

e Sensors, devices and robotics

Involves CISE, ENG, SBE directorates

Proposals can be

* Type I: Exploratory Projects (EXP) $200,000 to $600,000 total budget with
durations from two to three years;

* Type ll: Integrative Projects (INT) $600,001 to $2,000,000 total budget
with durations from four to five years
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Secure and Trustworthy Cyberspace (SaTC) @
NSF 12-503 involves CISE, MPS, OCI, SBE

e SaTC supports projects that promise fundamental scientific advances
and technologies to protect cyber-systems (including host machines,
the internet and other cyber-infrastructure) from malicious behavior,
while preserving privacy and promoting usability

e Trustworthy Computing Systems: Design, building or operation or
analysis of attack resistant cyber-infrastructure

 Social, Behavioral and Economic Sciences: Develops new theories
and methods in social, behavior, and economic sciences that
advance cyber-security

e Transitions To Practice: later stage activities in the research and
development lifecycle such as prototyping and experimental
deployment

e Small (500k), Medium (1.2 Million), Frontier (510 Million) awards
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Cyber-Physical Systems (CPS) @
NSF 12-520
Joint between CISE and ENG
The CPS program seeks to

 Develop the core system science needed to engineer complex dependable cyber-
physical systems

e Foster a research community committed to advancing research and education in
CPS and to transitioning CPS science and technology into engineering practice.

Thrusts:

e Science of CPS: bridge computational and physical notions time and space

 Technology for CPS: New design, analysis and verification tools that incorporate
measurement, dynamics, and control, interoperability of building blocks

 Engineering of CPS: System architecture, design, integration, and design space
exploration that produce certifiably dependable systems.

Project Types:

* Breakthrough projects: Up to $750,000 for 3 years.

* Synergy projects: $750,001 to $2,000,000 for 4 years.

* Frontiers projects: $1,200,000 to $10,000,000 for 4 to 5 years.
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Science, Engineering, and Education for @
Sustainability (SEES)

e NSF-wide
 Multiple programs - multi-disciplinary focus is required in all
e NSF 11-575 SEES Fellows
e Within 4 years of PhD
* Limited teaching responsibilities allowed — primary focus must be research
e NSF 11-590 Sustainable Energy Pathways

e Systems approaches to sustainable energy pathways based on a
comprehensive understanding of the scientific, technical, environmental,
economic, and societal issues.

e NSF 11-531 Research Coordination Networks and
NSF 11-574 Sustainability Research Networks

e Support for collaboration between existing projects instead of new
research projects

e See solicitations for deadlines
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Computing Education for the 215 Century (CE21) @

NSF 12-527 (Joint between CISE, EHR, OCI)
CE21 supports projects that seek to

e Develop a research base for computing education, including efforts
that focus on computational thinking in computing courses or across
the curriculum at any level within the K-16 pipeline

e Advance basic research on the teaching and learning of
computational competencies, develop materials, measurement tools,
and methods for teaching in specific contexts

 Develop the knowledge base and partnerships needed to catalyze the
incorporation of rigorous academic curricula into schools

 Develop and assess novel interventions that contribute to our
knowledge base on the effective teaching and learning of computing
for students from the underrepresented groups
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Cyberlearning: Transforming Education (CTE) @

NSF 11-587
 Joint between CISE, EHR, SBE, OCI

» Using technology to amplify, expand, and transform opportunities
people have for learning, and better draw in, motivate, and engage
learners

« By integrating advances in technology with advances in what is known
about how people learn to help us

» Better understand how people learn with technology and how technology
can help people learn

« Better use technology for collecting, analyzing, sharing, and managing
data for assessment purposes and to shed light on learning

« Design new technologies for these purposes, and advance understanding
of how to use these technologies and integrate them into learning
environments

— Complicated scheme of proposal types and deadlines; see solicitation
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Collaborative Research in Computational @
Neuroscience (CRCNS)

NSF 11-587

e CRCNS is joint between the National Science Foundation
(NSF), the National Institutes of Health (NIH), and the German
Federal Ministry of Education and Research (BMBF)

e Supports collaborative activities that advance the
understanding of nervous system structure and function,
mechanisms underlying nervous system disorders, and
computational strategies used by the nervous system building
on the theory, methods, and findings of computer science,
neuroscience, and numerous other disciplines.
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Computing Research Infrastructure (CRI) @

e CRIl supports the creation, enhancement and operation of
computing research infrastructure

— Institutional Infrastructure awards for creation or
enhancement of computing research infrastructure to
enable world-class research and education

— Community Infrastructure awards for support the planning
for and the creation or enhancement of computing
infrastructure to enable world-class research and
education for broadly-based communities of researchers
and educators that extend well beyond the awardee
institutions
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Cyber-infrastructure for 215t Century (CIF21)

2
B

No current solicitations, watch for Dear Colleague Letters or New Solicitations
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EAGER and RAPID Proposals Nst)

Grants for Rapid Response Research (RAPID) —

— supports quick-response research on natural or anthropogenic
disasters and similar unanticipated events

— Up to $200K and one year duration

— project descriptions are expected to be brief (two to five pages) and
include clear statements as to why the proposed research is of an
urgent nature

EArly-concept Grants for Exploratory Research (EAGER) —

— supports high-risk, exploratory and potentially transformative
research.

— Up to $300K and two years duration.

— project description is expected to be brief (five to eight pages) and

include clear statements as to why this project is appropriate for
EAGER funding

e These special proposals can be submitted to any program
e More details in Grant Proposal Guide
e Must contact Program Director before submission
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International Collaborations @

Supplements to existing projects to allow US researchers to engage in collaborative
activities with international partners

» True intellectual collaboration with foreign research partner
» New international collaborations

» Clear benefit to U.S. science/engineering community from expertise, facilities, or
resources of the foreign collaborator; and

» Active research engagement of U.S. students and junior researchers at the
foreign site.

East Asia and Pacific Summer Institutes for U.S. Graduate Students (EAPSI)
Pan-American Advanced Studies Institutes Program (PASI)
International Research Fellowship Program (IRFP)

If what you have in mind does not fit one of the existing programs, get in touch with
the PD responsible for the country, or region of interest in the NSF Office of
International Science and Engineering

NSF CISE Program Overview



New NSF-Wide Special Programs @

* Integrated NSF Support Promoting Interdisciplinary Research
and Education (INSPIRE)

" Pilot mechanism: NSF 12-011: CREATIV: Creative Research
Awards for Transformative Interdisciplinary Ventures

= Pre-proposal inquiry required.
e Innovation Corps Program: NSF 11-560 (I-Corps)

e Seeks to identify NSF-funded researchers to receive
additional support - in the form of mentoring and funding
to accelerate innovation that can attract subsequent third-
party funding.
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Support for Graduate and Undergraduate Students @

 Foundation-wide programs with substantial CISE participation
e NSF11-582
e Graduate Research Fellowship Program
e All eligible students should apply!
e Deadlines in mid-Nov.; Different for different Directorates
e NSF 09-598
e Research Experiences for Undergraduates (REU)
e REU Sites: typically in summer, but not strictly necessary
e 8-10students in a cohort environment
e Deadline in August
e REU supplements
e Support for 1-2 students to work on existing project
e Best to get request submitted by March but no strict deadline
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Conferences, Workshops Summer Schools @

Conferences

— Student Travel Support
— Doctoral Consortia
Summer Schools

— Intensive program for doctoral students on emerging research
topics

— Require faculty expertise not available at any single institution
Workshops

— Bring the community together to reflect on, and identify
emerging research opportunities and challenges

v Example: Discovery Informatics Workshop held Feb 2-3, 2012
Must consult with a program director before submission
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Additional Information @

e Subscribe to NSF Updates by Email

e Subscribe to CISE Updates by Email

e Subscribe to receive special CISE announcements
e Visit CISE Web site often

e Talk to program directors
e Participate in NSF Research Direction Planning Workshops

e NSF Award search http://www.nsf.eov/awardsearch/
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kst of Howard Wactlar as

Director of the CISE Division of Informat! d Intelligent Systems
(115), effective June 7, 2010.

Many positive changes in the last two years at NSF and CISE have
led to increased funding opportunities for researchers in the areas of
emerging computing models and technologies. More....

Microsoft and NSF Partner in Cloud Computing

CISE and ©CI annocunce an exciting new opportunity for the science
and engineering communities to conduct research and education
activities in cloud computing and data-intensive computing, and their

Through an MOU betwsen Microsoft Corporation and the Mational
Science Foundation, Microsoft will provide NSF supported-researchers
access to Microsoft's Windows Azure platform, complementing the
computational platferms that NSF has made available to the
research community to date. 1

The Directorate for Computer and Information Science and
Engineering {CISE) has canceled its request for CPATH proposals due
April 22, 2010, and the CPATH program solicitation has been

CISE plans to release a new solicitation focused on education in
computing in both secondary and higher education in the summer of
Please check back with us then.

CISE invites its grantees to consider submitting a supplemental
proposal that will support the participation of K-12 and community
college (K-14) educators in any CISE project in which you serve as a
Principal or co-Principal Investigator.
Research Experiences for Teachers (RET) supplement may be
submitted via FastLane between December 1 and March 31

An application for a CISE
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Subscribe to CISE Distribution List @

e CISE has implemented a mail distribution list to notify the community of items we
think may be of interest.

 The postings will be infrequent and brief and will typically point to further
information on our website.

e This may duplicate some of the items contained in NSF Custom News Service but
will also contain items not always available there:

 Announcements, vacancy notices, CISE webcasts of interest, meeting notices
and news items.

 To subscribe: send a message to: join-cise-announce@lists.nsf.gov with no text in
the subject or message body.

e If you no longer wish to be included on the distribution list, you can elect to be
removed from the list at any time. Instructions for unsubscribing will be included at
the end of each list message.

http://www.nsf.gov/cise/news/mail lists.jsp
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Engaging with NSF @

Submit well-crafted, innovative research proposals
Help establish research priorities
e Participate in NSF sponsored workshops
e QOrganize research initiative planning workshops (talk to PDs)

Work within your institutions to support collaborative, interdisciplinary
research

Call our attention to things that need improvement

Let your PD know when your research yields especially noteworthy results
or impact

Serve on proposal review panels

Consider working with the Computing Community Consortium:
http://www.cra.org/ccc

Consider serving as an NSF program director or a division director
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Thank you

Questions?
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