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COMPUTING COMMUNITY CONSORTIUM

The mission of Computing Research Association's Computing Community
Consortium (CCC) is to catalyze the computing research community and enable
the pursuit of innovative, high-impact research.

Computing Research Community Promote Audacious Thinking:
Open Community Initiated Visioning Workshop
V'Sc'::l‘éng Blue Sky Ideas tracks at conferences
Inform Science Policy:
— —— Outputs of visioning activities
Workshops visioningy Task Forces — Health IT, Data Analytics
Communicate to the Community:
: CCC Blog - http://cccblog.org/
Reports ¢ White Papers ]
Roadmaps * New Leaders Great Innovative ldeas
White Papers
Promote Leadership and Service:
Industry — Academic Collaborations
Leadership in Science Policy Institute
Postdoc Best Practices

National Agency Blue Sky

Priorities Requests Ideas

Funding Science Policy
Agencies Leadership

Public




THE CCC COUNCIL - EXECUTIVE COMMITTEE

* Beth Mynatt, Georgia Tech (Chair)

e Mark Hill, University of Wisconsin, Madison
(Vice Chair)

e Greg Hager, Johns Hopkins Univ. (Past Chair)
 Ben Zorn, Microsoft Research

* Jennifer Rexford, Princeton

* Ann Drobnis, Director

* Andy Bernat, CRA Executive Director




THE CCC COUNCIL

Terms ending June 2019

e Sampath Kannan, UPenn
* Maja Mataric, USC

* Nina Mishra, Amazon

* Holly Rushmeier, Yale

Terms ending June 2018

e Liz Bradley, (CU Boulder)

* Cynthia Dwork, Microsoft Research
e Kevin Fu, Univ. Michigan (Leave)

e Daniel P. Lopresti, Lehigh University
e Shwetak Patel, Univ. Washington

e Katherine Yelick, UC Berkeley

Terms ending June 2017

* Lorenzo Alvisi, Cornell

* Randy Bryant, CMU

* Vasant Honavar, Penn State

* Jennifer Rexford, Princeton

* Debra Richardson, UC Irvine
* Klara Nahrstedt, UIUC

* Ben Zorn, Microsoft Research




THE RAPIDLY EXPANDING WORLD OF
COMPUTING
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CCC AND FEDERAL STAKEHOLDERS

OSTP: Office of Science Computing Research Community
Technology and Policy
(Holdren, Smith, Kalil, Felten)

Open
Visioning
Calls

National Agency Blue Sky
Priorities Requests Ideas

PCAST: President’s Council of
Advisors on Science and
Technology (Holdren, Lander)

Council-Led Community
Workshops Visioning

NITRD: Networking and SIS © LD GEEE
Information Technology R&D Roadmaps « New Leaders

CSTB: Computer Science Public Funding Science Policy
Telecommunications Board Agencies Leadership
Agencies: NSF, NIH, DoE, NIST, ccc

Computing Community Consortium

HHS / ONC, DARPA... catalys




CCC AND FEDERAL STAKEHOLDERS

OSTP: Office of Science Technology and Policy
(Holdren, Smith, Kalil, Felten)

“The administration has a real
commitment to evidence. ...

We believe 1n following
research where 1t exists and

building 1t where 1t doesn’t.”

Y - Tom Kaiil .A 4 ‘ 4

1 Deputy Director for Technology and [nnovation
White House Office of Science and Technology Policy

-
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CCC AND FEDERAL STAKEHOLDERS

PCAST: President’s Council of Advisors on Science and Technology
(Holdren, Lander)

——

REPORT TO THE PRESIDENT
Independence, Technology, and
Connection in Older Age




CCC AND FEDERAL STAKEHOLDERS

NITRD: Networking and Information Technology R&D




CCC AND FEDERAL STAKEHOLDERS

NITRD: Networking and Information Technology R&D
FY 2017 Budget Requests (Dollars in Millions)

Human High-
Enabling- Capability Social,
Agency/ (.yb'er R&D for Comquer Computing | High Confi- Lt . Software | Economic,
Security & . Interaction Data Robotics & R
Program Infor- High- & Infor- e Loz Manage- et Intelligent el Shlnis
: Capability . Infrastruc- | Software & Networking Productiv- force
Component mation \ mation ment & Systemns : "
Area Assurance Computing Mana ture & Systemns Analvsis ity Implica-
u Systems Be Applica- ysi tions of IT
ment :
tions
CSIA EHCS HCI&IM HCSIA HCSS LSDMA LSN RIS SDP SEW Total *

NSF 111.0 131.0 182.8 183.2 86.5 i1z 139.0 435 82.7 il 1,198.0
DoD’ 145.1 216.4 170.0 81.9 12.9 38.2 108.0 102.9 10.2 3.1 888.7
DOE* 30.0 208.3 393.6 17.5 88.0 iy 10.0 759.1
NIH ° 3.0 23.1 313.0 194.6 30.0 8.0 129.0 54.0 754.7
DARPA 300.1 6.0 106.6 27.6 440.4
NIST 70.2 18.0 8.2 8.1 15.7 15.8 10.8 7.9 1.8 4.0 160.5
NASA 11.0 14.0 60.9 4.9 5.4 0.8 53.5 6.6 157.0
DHS 66.8 2.0 5.0 73.8
NOAA 0.2 36.0 3.3 3.7 432
NNSA 30.0 3.5 33.5
AHRQ 22.9 22.9
EPA 3.7 3.1 6.8
NU i3 1.0 1.0 3.5
NARA 0.2 0.2
Total ** 727.7 647.5 716.4 958.3 167.5 282.3 386.4 220.5 234.0 201.7 4,542.4




CCC AND FEDERAL STAKEHOLDERS

CSTB: Computer Science
1 . COMPUTATIONAL
Telecommunications Board  “)/ 5 00

Future Directions for |

FOR NSF ADVANCED |
EFFECTIVE COMPUTING % .
HEALTH CARE INFRASTRUCTU SUMMARY
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CCC AND FEDERAL STAKEHOLDERS

Agencies: NSF, NIG, DoE,
NIST, HHS / ONC, DARPA...

& o d
The Office of the National CCO(C:W‘.FJ% > - . Homelan
44 (o

Health Information Technology

. U.S. DEPARTMENT OF

& ENERGY

National Institutes
of Health
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OUTREACH: ROBOTICS

May 21,2009

A Roadmap for US Robqtics
From Internet to Robotics

ogmisty
GeorgiaInstitute of Technology

University of Southem Californi

Johns Hopkins University
University of Pennsybvani

Universiy of Calforna, Berkeley
Rensselaer Polytechnic Institute
University o Massachusets, Amberst
University of Utzh

Carnege Mellon Usiversity

Tech Collaborative

Ssonedy

4 meetings during
summer 2008

Roadmap published
May 2009

Extensive discussions
between visioning
leaders & agencies

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

July 21,2010
THE DIRECTOR
M-1030
'MEMORANDUM FOR THE S OF EXECUTIVE DEPARTMENTS AND AGENCIEY

FROM: Peter R Orsza,
Director, Offic¥of gement and Budget

John P. Holdren %L_
Director, Office of $cience Technology Policy

ience and Technology Priorities for the FY 2012 Budget

discovery, technological breakthroughs, and innovation are major engines for expan{
stainabl

growth, improving the health of the population, moving toward a clean energy future, addressi
global climate change challenges, managing competing demands on the environment, and
safeguarding our national security.

i follows up on OMB

M-10-19 by outlning the Administratid
science and technology (S&T) priorities for formulating FY 2012 Budget submissions o the
of} d Budget (OMB). These priorites for research and development (R&D)
investments and other S&T investments build on priorities already reflected in the American
Recovery and Reinvestment Act, the FY 2010 and 2011 Budgets, and key
guidance such as the President's Strategy for American Imovation. This memorandum also
provides program guidance for S&T activites in Exccutive Departments and Agencies.

Prioritizing key S&T activities

Office of Science and Technology Po
About OSTP | OSTPBlog | Pressroom

Developing the Next Generation of Robots

Posted by Tom Kall and Srichar Kota on June 24, 2011 & 1014 AM EDT

< et Do +

atCamegie Mellon University, President Obama i lsunching e A
arch inftatve hat will promote a renassance of Amencan manufa

fing element of he President's Advanced Manutachuing Parmership s he Natonal
Roboats are working for us every day. in counfess ways. At home. 3t work, and on the batiefie]
increasingly iing hhe durdens of tasks that are dull, drty, or Cangerous.

Butthey could o even more, and haf's what e National Robosics iniatve is all about So i
(the Nasonal Science Foundation, the Nasonal Insstuies of Healh, NASA, and the United Sta
Agricuure) are issuing 2 joint solictation hiat will provide wp 1 $70 milion in research fundin}
generation robofics.

The focus of fhis inlative is 0n Geveloping robots hat work wilh or beside pecpie 1 exiend or
capabilies, taking advaniage of the different svengths of humans and robots. In addifion 0 i
tochnology needed for next-generation robosics, e infiatve will suppont apphications such a:

OSTP issues directive to all

agencies in summer 2010
to include robotics in
FY 12 budgets

National Robotics
Initiative announced
in summer 2011

9 June 2016
Marking 5 years of the
National Robotics Initiative

(2011 White House Press Release)

2 meetings in Spring, 2016

Report and
Congressional Briefing in
June, 2016

Henrik Chistensen

CCC

Computing Community Consortium
Catalyst




OUTREACH: BIG DATA

Big-Data Computing: Creati
breakthroughs in commerce, sq

Randal E. Bryant
Carnegie Melion

Motivation: Our Data-Driven World

Acvances n digtal sensors, communcations, computat]
collections of Gata, CAPULrng Information of value t0 b
society. For example, search engine companies such as|
created an ertirely new business by capturing the infornf]
Wide Wed and providing i to people In useful ways. {
|
|

Raving transtormed how peopie find and make use of i

Just 35 search engines have transformed how we access
ot computing can and wil transform the activities of ¢ |
medical practitioners, and our nation's defense and ints

o Wal-Mart recently contracted with Hewiett Packard t
capatle of storeg 4 petabytes (4000 trilion bytes)

* Many scentfic Giscipines have become data
Is really Jast & very large digital camera. The
Telescope (LSST) wil scan the sky from a mount

terabytes of Cata per Gay = 15 petabytes (15 million

eScience projects are proposed or underwary in 8 wk
Biciogy £ eRVITONMEntal SCHeNCE 10 OXEaNOGraphy.
enormous data sets that astomated analysss i requ
impractical to repiicate copies at the sites of individ
ool thelr resources to construct 8 lerge data center |
for a8 of the affikated scertits.

O Ony

‘cec

“Ongoar®

A CATALYST AND ENABLE]

LSRN LEADERSHIP DEVELOPMENT

BIG-DATA COMPUTING STU

apsUications of

Leads for this workshop and for effort
Raccty Bryert (Camegle Melico Unversity) ans
©CC council liaison for this workshop and o
£ Lazowska (University of Wastington)

Hacoop Summit

Pacatiel rotation for expressng Soth element

Data-intensive Computing Sympesium

CCC-LED WHITE PAPERS

Big Data and National Priorities

From Data to Knowledge to Action: A Global Enabler for the 21s

Enabling the Smart Grid (] 1#.)

Enabling Evidence-Based Healthcare (73] 1#.)

Enabling a Revolution in New Transportation (] 1.1

Enabling Personalized Education | 1| 14 1)
Enabling an Initiative in "New Biology" (] 1)

Enabling Advanced Intelligence and Decision-Making for Americ]
CEl

Enabling 21st Century Discovery in Science and Engineering ['j

FOR IMMEDIATE RELEASE
March 29, 2012

Contact: Rick Wort
Usa-Joy

OBAMA ADMINISTRATION UNVEILS “BI¢
ANNOUNCES $200 MILLION IN NEW Ri

Aming 1o make the most of the fast-growing volume of
Adminstraton today announced a "B Data Resoarch

Improving our abiity to extract knowledge and insghts
colectons of dgtal data, the initiatve promises 10 help|
presseg chalenges

To launch the initiative, six Federal departments and ag
than $200 milion in new commaments that, logether, pd
ols and techriques needed 10 access, organize, and
volumes of digial cata

‘I the same way that past Federal investments in infod

dramatic advances in supercomputing and the creation
are launching today promises to transform our abiy to
discovery, emconmental and biomedical research, edu
sad Dr. John P. Holdron, Assistant to the President and
Office of Sclence and Technology Policy.

To meke the most of this opportunty, the White House
Technology Poicy (OSTP)—in concert with several Fed
‘agencies—created the Big Data Research and Develog)

o Advance state-of-the-ant core technologees neodt
manage. analyze. and share huge quantities of

« Hamess these technologies 1o accelerate the pal
engineering, strengthen our national securty, a1
loarring, and

« Expand the workforos needed to develop and us}

THE FEDERAL BIG DATA
RESEARCH AND DEVELOPMENT
STRATEGIC PLAN

THE NETWORKING AND INFORMATION
TECHNOLOGY RESEARCH AND
DEVELOPMENT PROGRAM

NITRD

MAY 2016

2008

2008

2010

2012

2016

CCC

Computing Community Consortium
Catalyst




OUTREACH: ARCHITECTURE

Workshop on Advancing Computer
Architecture Research (ACAR-1)

Failure is not an Option: Popular Parallq
Programming

Organizers: Josep Torrellas (University of Hlinois) and Mark Oskin (Uni
of Washington).

Steering Committee: Chita Dus (NSF and Pennsylvania State University )|
William Harrod (DARPA), Mark Hill (University of Wisconsin), James Ly
(Microsoft Research), Margaret Martonosi (Princeton University ), Jose M
(IBM Rescarch), and Kunle Olukotun (Stanford University ).

Written by: Josep Torrellas, Mark
Almadena Chichelkanova, Chita [
Jon Hiller, Sampath Kannan, Krish)
Richard Murphy, Onur Mutlu, Satis
Anand Sivasubramaniam, Kevin Skadron, Karin Strauss, Steven Swa
Dean Tullsen

Funded by the Computing Research Association’s (CRA) Computing Cof
Consortium (CCC) as a “visioning exercise™ meant to promote forward th
computing rescarch and then bring these ideas 10 a funded program.

Held on February 21-23, 2010 in San Diego, California
Contact: torrellaaillinois.edu; oskin@cs. washington edu
Websites: hitp//www.cra.ong/coc/acar. php; hitp:/iacoma.cs. uiuc.cdu/acar

August 2010

Workshop on Advancing Computer
Architecture Research (ACAR-Il)
Laying a New Foundation for IT: Comput:

Architecture for 2025 and Beyond

Organizers: Mark Oskin (University of Washington) and Josep Torrd
(University of Ilinoss).

Steering Committee: Chita Das (Pennsyivania State University), M|
(University of Wisconsin), James Larus (Microsoft Research), Margy
Martonosi (Princeton University), Jose Moreira (IBM Research), and|
Olukotun (Stanford University).

Written by: Mark Oskin, Josep Torrellas, Chita Das, John Davis, Sal

Dwarkadas, Lieven Eeckhout, Bill Fesreisen, Daniel Jimenez.
Martha Kim, James Larus, Margaret Martonosi, Onur Mutiu, Ku
Andrew Putnam, Tim SI

Funded by the Computer Rese:
Consortium (CCC) as a “vision
thinking in computer research

program

Held on September 20-21, 2010 in Seattie, Washington
Contact: oskin@cs. washington. edu; torrella @ ilinois.edu
Website: http/iwww.cra.org/acar.php

21% Century Computer Architectul

{ community white paper

May 25, 2012

1.1 duction and S y

Information and communication techaology (ICT) i transforming our workd)
healthcare, 63UCAoN. SCONGR, COMMENTe. OVemment. and entertainmen|
10 romembar that 20 yoars 390 the st 510D in information search involved a trp 10
10 years 890 socisl networks were mostly physical, and 5 years 890 ‘tweets”
cartoon characters.

Importantly, much evidence suggests that ICT innovation is acoslerating with many|

Visions, moving from 5cence fiction toward realty’. Appendix A both louches. upon iy
nd seeks to dissll thewr atirbutes. Future visions incude personakzed medicine 10

and drugs 10 an ndvicual, sophisticated social network analysis of potential serrans]
o security. and telepresence 1o reduce the greenhouse Gases spent

Futuro appications wil incremsingly equrs procemsing om bvge, hederogeneous

Data™), using distributed designs, work

doployment with effcient operaton

Two key—but often nvisible—enablers

nokgy and COmpUier archiectus
transistors (Moore's Law) for roughly o
Computer archiects tock these rapid b
tochneques to scale procmasor performance and mitgae memory system Dsues
effect of tachnology and architecture has grovided ICT innovators wih ex
rowh at near constant cost

Bocause most techroiogy and computer archaect.re Innovatons wese (ntertonall)
igher layers. applcaton and ctfwe software developers coukd reap the benefits of th)

without engaging i it Mgher performance has both made more computationally
applications foastio (0., Vitual assistants, computer vision) and made s
apphcatons easer 10 davelop by enating highor-sevel programmeng abstactons (o
languages and reusable components). Improvements in computer system cost-of]
enabled value Creation that coukd never have been imagned by the fieid's four]
distrtuted web search sufficently nexpensive S0 83 10 be covered by advertising lnil

PCASY. Desgrng 8 Ogast Fuhee: Faderuy Fund Resoach #nd Dovelopmart Netwoning and o
Tectsiogy, Dec. 2 — At St o a5t a3 g 701 0
7 GEC. "Cratenges nd Orporunes w Bg Deta” Fe 2012 free

e s cn ey sencacac]

Exploiting Parallelism and Scalability (XPS)

PROGRAM SOLICITATION
NSF 13-507

Abs, Nottomsl Sciemce Fountntion

o Prapnat et 4 by

NP Propponst & Awant Pubeies & Prcotures
-m-.-gm:—n-.-.....».—-.«
e gesdasos Coatumed

Gunte PAPPOL.
-.—--.-:—-—yu.-m -..--.
ctmitied i (evpie Yo Ut mding

NS 151 mphy e peepenate
oy V4, 3913,

D e L T p——r——)

.,,,,.,_,. s 58, e

et
e Cranges e
T o w4 b St

A by hater mamrsary o on S wgcant hanges & priveied o e bageng of S5 e v

it Vot 4 Besmir e pbarce ben o
s sy W propes Seacnphon chre & roponen. Arvuss #d s

Josep Torrellas
UluC

Mark Oskin
Washington

2012

Mark Hill
Wisconsin

2013

CCC
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OUTREACH: HEALTH IT

NG COp,
B 4,
B> Y,
S 2
9 %

“Onsormo™

October 2009 Workshop

National Library

of Medicine
Computing
Community
Consortium \ .
Discovery
anq . American
7 - Innovation in I Medical
gency for H Informati
ealth IT EHELTES
Healthcare Association
Research and

Qualit

National Institute of
Standards and
Technology

Office of the National
Coordinator for Health
Information Technology

Onrou

2o,
9@ ‘
>

= COMPUTING AND
HEALTHCARE:

NEMNGPPORLENIES]

(s SN IDRE NS

) 3)/:_
2

1 www.cra.org/ccc/

October 2012 Workshop

v National Science Foundation
/. WHERE DISCOVERIES BEGIN

X

Directorate for Computer & Information Science & Engineering

SMART HEALTH AND WELLBEING (SHW)

CONTACTS

See program guidelines for contact information.

SYNOPSIS

Smart and Connected Health (SCH)

PROGRAM SOLICITATION
NSF 13-543

REPLACES DOCUMENT(S):
NSF 12-512

National Science Foundation
@ Directorate for Computer & Information Science & Engineering
Division of Computing and Communication Foundations
Division of Computer and Network Systems
Division of Information & Intelligent Systems

Directorate for Engineering

Directorate for Social, Behavioral & Economic Sciences

m) National Institutes of Health

Computing Community Consortium
Catalyst




OUTREACH: AGING IN PLA

Aging In Place

September 10-11, 2014
:mlmﬁ Oenes  Ageeda  Spwkes  Patcprts  fed

Naorsl hssutes o Hestn, Ourter

Orive, Betheaca, MO, Unitec Sttes bl

CBHNPU COC Informal Networking Event

vy S Septerizer 10, 2014 (Wechwscan|

CENAM Opening Remarks | N4 Suidng 314C, Roory

A vess

G Ovarviow of the warkshap | N¥ Bukdeg 316)

g 30 3o Tl
Sizabet Wt Ph0)., Gaorga Tach

Event Contact
(S0AM Paricipant inbeductions | N4 3ukdng 31/

L

TI20AV  Insights and Realies of Designing for Oicef

e SO P P B

tre actviies of daly e e

Trans-NIH/Interagency Workshop on the Use and Development of Ass
Aging Population and People with Chronic Disabi

Computing Community Consortium
February 17, 2015"

Elizabeth Mynatt
Professor of Interactive Computing, Georgia Tech

Alice Borrelli
Director of Global Healthcare Policy, Intel

Sara Czaja
Professor, Psychiatry and Behavioral Sciences & Industrial Engineering,

Crin Iturriaga
ional Institutes of Health, National Heart, Lung and Blood Institute

Neurology and Biomedical Engineeri

n
Institutes of Health, Office of the Directo|

Siewiorek
uhl University Professor of ECE and Computer Science, CMU

John Stankovic
Professor, Computer Science, University of Virginia

Executive Summary
As baby boomers age, the nation's elderly population continues to grow. A m|
will continue to live in their own home. Meeting this societal need requires a
that addresses the complexity of supporting the quality of life and independen]
aging population. New technologies could potentially allow older adults and
remain in their homes longer, reduce health care costs, enhance their quality df
support to independent carcgivers.

In September 2014, the Computing Community Consortium and National Inst
Heart, Lung, and Blood Institute held a workshop to explore the use and deve|
technologies. Here we describe the outcomes of the workshop, highlighting t

‘meet the needs of our aging population and providing specific recommendatiq
investments.

! Contact: Ann W. Drobais, Director, Computing Community Consortium (202 266-3

Department of Health and Human Services

Part 1. Overview Information

Participating Organizationls) Natorsl bnstiutes of Heath NH)

Degartment of Veterars Afars V4]

Compenests of Partcipatng Organaatons Natoral lnsssme on Agrg INAY
Nationsl Carcer battute (VC
Natord e o Bomedcal iragng 3 B
Natoral sse of Neuooges Disonders o
Nationsl bstute of Nursing Research (NNA)
Oftce of Baravorsl and Socal Somnces Fese

Funding Opportunity Ttle

Collaborative Aging (in Pl
(U2C)

2C Resouce-Reated|

Aelated Nosces. Nerg

Fundion Oportriy Arscscomset FORNomS RFA-AG-16-021

Cemparicn Furding Opportunty Nere

Nurmber of Appicatons. See Sacton 8. 3 Adstonal Inform
Catalog of Federal Domestic Assistance [CFDA) S35, 60,868, 90.28%, 30453, 20361
Nerrberfs)

Funding Opportarity Puose The purposs of is, Inter-Ageecy Funding Ogy

riasTcture b apid and efectve condct
specl emphass on people from undemegres
This FOA s designed 12 support Colaboratve
Aideng a reserch gttt has
exstrg Wvologes, wd can sccormodte!

REPORT TO THE PRESIDENT

Independence, Technology, and
Connection in Older Age

xecutive Office of the President
President’s Council of Advisors on
Science and Technology

Joint NIH/CCC
Meeting
September
2014

Produced
Workshop
Report
February
2015

NIH released
new RFP
informed by
AIP Workshop
October 2015

PCAST Report
March 2016

CCC

Computing Community Consortium

Catalyst




National Symposium to Highlight
the Impact of Computing
Research:

e Seven panels, two plenaries, and an

early career poster session covering
four main themes:

— The Impact of Computing in Our
Physical World

— Computing Enhancing Our Lives
— Controlling Our Data
— Partnerships for the Future

* 130 in-person participants; over 1000
online viewers

CCC

Computing Community Consortium
Catalyst




ARTIFICIAL INTELLIGENCE
' OCIAL GOOD

aF0R S

* June 7, 2016 in Washington, DC

e Co-sponsored by OSTP, AAAI, CCC
to discuss the successful
deployments and the potential
use of Al in various topics that are
essential for social good

* One of four workshops the OSTP
co-sponsored to identify
challenges and opportunities
around Al

* Over 400 participants in-person;
over 3,500 participants online

CCC

Computing Community Consortium
Catalyst




WHAT’S ON THE HORIZON?



CISE Research: Addressing National Priorities

National Strategic
Computing Initiative

THE WHITE HOUSE

WASHINGTON

White House

National Robotics Initiatives
Initiative

CS for All Advanced Wireless
Initiative

Understanding the
Brain ’?@f




NSF Support of Academic Basic Research

(as a percentage of total federal support)

All Science and Engineering Fields
Physical Sciences

Engineering

Environmental Sciences
Mathematics

Social Sciences

Biology

Computer Science

Source: NSF/NCSES, Survey of Federal Funds for Research & Development, FY 2014



—

Wireless, virtualization: recent \

N
announcements ’“

PAWR: Platforms for Advanced Wireless Research

 at-scale experimental exploration of robust new
wireless devices, communication techniques,
networks, systems

— dynamic spectrum, mmWave, network architecture, wide-
area wireless backhaul, metrology

« public-private partnership: $50M NSF/CISE
investment, > $40M in industry consortium investment

(7 years)
« Up to 4 wireless research testbeds

 Program solicitation NSF 16-585 seeking a project
office



’\,\ Platforms for Advanced Wireless
S\ Research (PAWR)

Over 20 companies have partnered to establish a new Industry
Consortium

nokiasilss SAMSUNG AN KEXSIGHT  Winsumenrs  Sprint ~  ORacLe JUNIPEL

AT&T T - -Mobile-

((

COMMSCOPET W' I AV ] INTERDIGITAL <|nte|) QuALcomww
verizon’ CTIA S84 o= gris® a A
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Big Data Regional Innovation Hubs

Northeast: Columbia University
West: UCSD, UC Berkeley, UW
South: NC Chapel Hill, Georgia Tech
MidWest: UIUC

" Goal: ignite new Big Data public-private partnerships across
the Nation
" Hub:
= Consortium from academia, industry, gov’t
= focus on Big Data challenges, opportunities for region
= Support breadth of local stakeholders, achieve common
Big Data goals not be possible alone @



Big Data Spokes of the BDHubs

Each Hub supports subcommitees on
topical areas of interest (“Spokes”)

BDSpokes solicitation aims to support
collaborative projects surfaced or
developed by the Hubs and Spokes

Cybersecurity
2%

Py = Two award categories: Planning

ooy < Grants (100K for 1 year) and
Spokes (S1M total over 3 years)
. = Total anticipated funding: S10M
. %% = 10 Spokes, 10 Planning Grants
Sharing and Reproducibility anticipated

19%

< >
- »
(
X p ¢
= =




INDUSTRY - ACADEMIC
COLLABORATIONS

With Big Data Regional Innovation Hubs

Northeast: Young Innovator Internships, Knowledge Exchange Lecture
Series, Data Science Best Practices Workshop

South: Data Start Internships, PEPI Early Career Exchange Visits

Midwest: Early Career Big Data Summit, Data Quality and Informal Data-
An Oxymoron Workshop, Travel Grants

West: Collaboratory Faire, Workshop on Data Hackathon Best Practices,
Tools of the Data Journalism Trade Workshop

CCC

Computing Community Consortium
Catalyst




Smart and Connected Communities

=  WH Initiative announced Sept.
2015

= Cross-Foundation DCL issued

=  Synergies: Cyber-Physical Systemes,
Urban Science, Risk & Resilience,
Smart and Connected Health, US
lgnite, Advanced Wireless

Research Initiative/PAWR, Human-
Technology Frontier, ...

= Multiple community Workshops
= Proposals due Feb 2017

= NITRD Strategic Plan




NSF “Big Ildeas”

Science...

Home News Journals Topics Careers

Latest News Sciencelnsider ScienceShots Sifter From the Magazine

Better understanding the changing Arctic is one item on a new list of big ideas that should

shape the National Science Foundation’s work

NSF director unveils big ideas, with an eye on

the next president and Congress

By Jeffrey Mervis | May. 10, 2016 , 3:30 PM
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NSF: BIG IDEAS

NSF Ideas for Future Investment

RESEARCH
IDEAS

PROCESS
IDEAS

R S ——




Harnessing the Data Revolution

Theoretical foundations
mathematics, statistics,
computer &

computational
science

Systems foundations
data-centric algorithms,
systems

Data-intensive research in all
areas of science and engineering

+ Advanced cyberinfrastructure ecosystem for

accelerating data-intensive research, including large-scale facilities

+ Innovative educational pathways, grounded inan

education-research-based framework

>® :



NSF: Shaping the new Human-
Technology Frontier

We envision a world in which technologies — sensors, communication,
computation, and intelligence — are embedded around, on, and in us.
We propose a bold initiative to catalyze the interdisciplinary science
and engineering needed to shape that future and the human centered
engineered and social systems that those technologies will enable.

Machine intelligence
Energy efficiency of sensing, communications and computing

Human-centered engineered systems with cognitive and adaptive
capacities, best matched to collaboration with people

Understand how technologies affect human behavior and social
organizations

Improve and extend learning
Address technical and social research challenges in privacy and security



The Human-Technology Frontier

Computing will be embedded
around, on, and in us. These
engineered systems will be
more pervasive, more
personal, more intimate.

Understanding how constantly evolving technologies are actively
shaping our lives and how we in turn can shape those

technologies, especially in the world of work

* understand benefits, risks of new technologies: efficiency, quality,
productivity, human dynamics

e science and engineering: creating technologies that promise to enhance

work lives
* FEducation: changing workplace demands changing workforce



2015 PCAST NITRD REPORT

Critical Areas:
— Cybersecurity
— Health

— Big Data and Data
Intensive Computing

— Interaction with the
Physical World

— Privacy

— Cyber-Human Systems

— Foundational Research

— High-Capability
Computing

REPORT TO THE PRESIDENT
AND CONGRESS
ENSURING LEADERSHIP IN
FEDERALLY FUNDED
RESEARCH AND DEVELOPMENT IN
INFORMATION TECHNOLOGY

Executive Office of the President

President’s Council of Advisors on
Science and Technology
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BETH’S SPECULATION

Tension between augmentation and automation
Al for Social Good

Smart Cities and Communities (PCAST, White House / OSTP)
Aging
STEM / CS for all

Increased role of public-private partnership
(see new wireless initiative)

Socio-technical systems demand different research programs
and infrastructure

Funding capability doesn't match demand on computing
academic units




CCC IMPLEMENTATION PLAN: 2016-2017

1. Expanding Investments in
Computing Research

— Agencies; Initial focus on
transition papers

— Industry
« Collaborative investments
2. Cross-Cutting Visioning

— Research Infrastructure /
Testbeds

— Socio-Technical Systems

3. Assessment

4,

Outreach and Communication
— Academic Depts
— Industry (including “non CS”)

— Engagement with ACM
/[ IEEE/NITRD /CSTB ...

— Media: Trusted Voice

Scalability
— Task Forces
— Tap CCC Alumni Network

Leadership Development
Sustainability

CCC

Computing Community Consortium
Catalyst




TASK FORCES

 Computing in the Physical World
* Convergence of Data and Computing
* Healthcare

* Privacy

Artificial Intelligence




CURRENT VISIONING WORKSHOPS

Cyber Social Learning Systems August 29-30, 2016
November 2-3, 2016
January 23-24, 2017

Symposium on Accelerating Science Nov 17-19, 2016
A Grand Challenge for Al

— Joint with AAAI

Smart Health and Health IT Dec 5-6, 2016
Sociotechnical Cybersecurity Dec 12-13, 2016
Cyber Security for Manufacturers Workshop Mar 14-15, 2017

— Joint with MForeSight



WHY HAVE A CCC?

Research
Beneficiaries
General
Computing Public
Research
Community

Investments in
Computing Research




WHY HAVE A CCC?
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WHY HAVE A CCC?

4 Year &
International Resea rch
Universities . . .
Beneficiaries

General

Computing " CCC l Public

Research
Universities

Research y dustry
Community

National

SO Labs Investments in
Students Computing Research




WHY HAVE A CCC?

Communication

4 Year & CCC Visioning

International
Universities

Research
Beneficiaries
Research
Universities General
. dustry :
Computin Public
p g Workshops CCC |

Research Whitepaper Big Data
: T , Industry
Community

Collaboration

National

Labs -
S Investments in

|

Students Crellows  cOMputing Research
(Agencies, Industry_

Catalyze
faculty,
students




COMPUTING COMMUNITY CONSORTIUM

The mission of Computing Research Association's Computing Community
Consortium (CCC) is to catalyze the computing research community and enable
the pursuit of innovative, high-impact research.

Computing Research Community Promote Audacious Thinking:
Open Community Initiated Visioning Workshop
V'Sc'::l‘éng Blue Sky Ideas tracks at conferences
Inform Science Policy:
— —— Outputs of visioning activities
Workshops visioningy Task Forces — Health IT, Data Analytics
Communicate to the Community:
: CCC Blog - http://cccblog.org/
Reports ¢ White Papers ]
Roadmaps * New Leaders Great Innovative ldeas
White Papers
Promote Leadership and Service:
Industry — Academic Collaborations
Leadership in Science Policy Institute
Postdoc Best Practices

National Agency Blue Sky

Priorities Requests Ideas

Funding Science Policy
Agencies Leadership

Public




THE ROLE OF THE COMPUTING
COMMUNITY CONSORTIUM IN ADVANCING
AUDACIOUS COMPUTING RESEARCH

Elizabeth Mynatt
Chair
Computing Community Consortium




