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Research has built the foundation...

RAID /disk servers

Relational databases

World Wide Web

Speech recognition

Broadband in last mile

Portable communication

Parallel databases

Parallel computing

Data mining

The topics are ordered roughly by increasing date of $1 B industry.

Berkeley, Wisconsin

Berkeley

CMU, SRI, MIT

Stanford, UCLA

Berkeley, Purdue (CDMA)

Tokyo, Wisconsin, UCLA

Illiac 4, CMU, Caltech, HPC

Wisconsin, Stanford

CERN, Illinois (Mosaic)

University

IBM

Striping/Datamesh, Petal

Alta Vista

Bell, IBM, Dragon

Bellcore (Telcordia)

Linkabit, Hughes

IBM, ICL

IBM, Intel

IBM, Arbor

Industry R&D Products

Oracle, IBM, Sybase

many

Netscape, Yahoo, Google

Dragon, IBM

Amati, Alcatel, Broadcom

Qualcomm

ICL, Teradata, Tandem

CM-5, Teradata, Cray T3D

IRI, Arbor, Plato

$1 B market

from Internet
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1965 1970 1975 1980 1985 1990 1995 2000
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1965 1970 1975 1980 1985 1990 1995 2000

computing

LANs

Graphical user interfaces 

Workstations

Graphics

Timesharing

Internet

RISC  processors

VLSI design

Client/server 

Entertainment

The topics are ordered roughly by increasing date of $1 B industry.

Rings, Hubnet

Sketchpad, Utah

Lisp machine, Stanford

Engelbart / Rochester

CTSS, Multics / BSD

ARPANET, Aloha, Internet

Berkeley, Stanford

Berkeley, Caltech, MOSIS

Berkeley, CMU, CERN

Spacewar (MIT), Trek (Rochester)

University

Ethernet, Datakit, Autonet

GM/IBM, Xerox, Microsoft

Xerox Alto

Alto, Smalltalk

Unix

Pup

IBM 801

PARC, DEC, IBM

Industry R&D Products

Atari, Nintendo, SGI, Pixar

LANs, switched Ethernet

E&S, SGI, ATI, Adobe

Xerox Star, Apollo, Sun

Star, Mac, Microsoft

SDS 940, 360/67, VMS

DECnet, TCP/IP

SUN, SGI, IBM, HP

many

Novell, EMC, Sun, Oracle

$1 B market

to World Wide Web

Source: From [6], reprinted with permission from the National Academy of Sciences, courtesy of the National Academies Press, Washington D.C.   2003. ©



...We must work together to ensure that continues

“As educators, scientists 
should redouble their 
efforts to promote 

rationalism, scholarship, 
and critical thought 

among the young, and 
engage with both the 

media and politicians to 
help illuminate the 

pressing science-based 
issues of our time.”

“Science scorned.”  Nature 467(7312):  133 (2010).



In the mid-2000s, NSF leaders and computing research 
leaders had similar deep concerns

The Federal commitment to research in general, and to 
computing research in particular
Public and policymaker perception that “computer 
science” is “yesterday’s news”
Failure to articulate and coalesce around exciting 
research visions in computer science that could 
galvanize the public, policymakers, researchers, and 
students
Need to groom the future leadership of the field
Decrease in student interest

Computing was at a crossroads...



Increased focus by NSF leaders and computing research 
leaders in academia & industry
A Computing Community Consortium solicitation & 
proposal

“[NSF] will support the CCC as a community proxy 
responsible for facilitating the conceptualization and 
design of promising infrastructure-intensive projects...”
“The purpose of the CCC is to provide a voice for the 
national computing research community.  The CCC will 
facilitate the development of a bold, multi-themed 
vision for computing research and education... 
[communicating] that vision to ... major stakeholders.”

...So something was done about it...



To catalyze the computing research community to 
consider such questions

To envision long-range, more audacious research 
challenges
To build momentum around such visions
To state them in compelling ways
To move them towards funded initiatives
To ensure “science oversight” of large-scale initiatives

A “cooperative agreement” with NSF
Close coordination

...NSF asked CRA to create a “CCC”



Director:  Erwin Gianchandani
Chair:  Ed Lazowska
Terms ending 2013

Randy Bryant
Lance Fortnow
Hank Korth
Eric Horvitz
Beth Mynatt
Fred Schneider
Margo Seltzer

Terms ending 2012
Stephanie Forrest
Chris Johnson
Anita Jones
Frans Kaashoek
Ran Libeskind-Hadas
Robin Murphy

Terms ending 2011
Bill Feiereisen
Susan Graham (vice-chair)
Dave Kaeli
John King
Bob Sproull

Ex-officio
Andrew Bernat

Rotated off
Dick Karp, 2010
Andrew McCallum, 2010
Dave Waltz, 2010
Greg Andrews, 2009
Peter Lee, 2009
Karen Sutherland, 2009

The CCC Council:  a broad slice



Presentations

Major continuing activities



Presentations
Articles

Major continuing activities



Presentations
Articles
CCC Blog

Major continuing activities



Presentations
Articles
CCC Blog
Computing Research 
“Highlight of the 
Week”

Major continuing activities



Presentations
Articles
CCC Blog
Computing Research 
“Highlight of the 
Week”
Community visioning 
exercises

Major continuing activities



“Transition Team” 
white papers

Major special initiatives



Sensed and seized an opportunity to 
influence Federal science policy through 
the Presidential Transition Team

19 papers produced in late 2008 & 
early 2009
30 separate authors
Many highly influential:

Re-envisioning DARPA -- Peter 
Lee, Randy Katz
Infrastructure for eScience & 
eLearning/Unleashing waves of 
innovation -- Ed Lazowska, Peter 
Lee, Chip Elliott, Larry Smarr
Security is not a commodity -- 
Stefan Savage, Fred Schneider
Synthetic biology -- Drew Endy, 
Ed Lazowska
Big-data computing -- Randy 
Bryant, Randy Katz, Ed Lazowska
The ocean observatories 
initiative -- John Delaney, John 
Orcutt, Robert Weller
Cyber-Physical Systems -- Janos 
Sztipanovits, Jack Stankovic

“Transition Team” white papers

A role in FY 11?

NSF budget numbers, by Directorate



“Transition Team” 
white papers

Major special initiatives



“Transition Team” 
white papers

Major special initiatives

Library of Congress 
Symposium



“Transition Team” 
white papers

Major special initiatives

Library of Congress 
Symposium
Computing 
Innovation Fellows 
(CIFellows)



2009 & 2010 CIFellows Projects
0 2 4 6 8 10 12

AI/machine learning/robotics/vision
Communications/signal processing

CS education/ed tech
Databases/data mining
Graphics/visualization

Hardware/architecture
Human-computer interaction

Security/privacy/cryptography
Information systems/information science

Mobile/embedded computing
Networks/operating systems

Numerical/scientific computing/HPC
Programming languages/compilers

Scientific/medical informatics
Social computing/social informatics

Software engineering
Technology policy
Theory/algorithms

Other

2009 2010



CIFellows Projects by the numbers

0 15 30 45 60

2009

2010

Male Female

0 15 30 45 60

2009

2010

U.S. citizen or permanent resident
Other

0 25 50 75 100

2009

2010

Ph.D. institutions
Mentoring organizations

0 15 30 45 60

2009

Renewing Continuing



CIFellows Project I (’09) cross-flow
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Major special initiatives
“Transition Team” 
white papers
Library of Congress 
Symposium
Computing 
Innovation Fellows 
(CIFellows)



Landmark 
Contributions by 
Students
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Landmark 
Contributions by 
Students
NetSE Research 
Agenda

Major special initiatives
“Transition Team” 
white papers
Library of Congress 
Symposium
Computing 
Innovation Fellows 
(CIFellows)



Landmark 
Contributions by 
Students
NetSE Research 
Agenda
Health IT

Major special initiatives
“Transition Team” 
white papers
Library of Congress 
Symposium
Computing 
Innovation Fellows 
(CIFellows)



...And lots of visioning activities
Community visioning activities Participants Organizations

NetSE 109 44
Cyber-physical systems 100 47
Robotics 141 79
Big data computing 81 46
Theoretical CS 39 26
Global development 56 37
Education technology 55 30
Health information technology 121 102
Cross-layer reliability 121 45
Free and open source software 42 35
Advancing computer architecture 
research

New in 2010New in 2010
Interactive technologies New in 2010New in 2010

What other topics should we cover?
Tell us!



OSTP’s FY 12 priorities...



“In the 2012 Budget, agencies should 
focus on ... six challenges.”

Economic growth and job creation
NITRD -- “inferences from 
enormous quantities of data”

Achieving better health outcomes

Moving toward a clean energy future

Impacts of global climate change

Improved sustainability and biodiversity

National security
Cybersecurity

...Aligning our activities

Data analytics WPs
Big data visioning activity

Health IT workshop ONC discussions

Multiple WPs

NSF CRI

NSF SEES

Multiple WPs

NSF/CISE SHB NIH discussions

NSF CDI



Ultimately,
basic research drives...



...how we conduct commerce...



28 Transforming American Education:  Learning Powered by Technology

...how we learn...



...how we work...



...how we care for ourselves...



...how we manufacture...



...how our governments function...



...how we communicate...



...how we’re entertained...



...and how we preserve our nation’s security.

Courtesy 
Peter Lee, 

DARPA



So we have to make a case for
Federal investment in

basic computing research...



Current ongoing activities
Data analytics

Overview
eScience
Healthcare
Energy
Education technology
New Transportation
Intelligence
New Biology
Robotics & emergency response

Ongoing visioning activities
Robotics
Collective intelligence/how the brain is 
engineered & functions
Energy
Computing at the margins/global 
development
...



Last but not least...



...A call to service
There’s value to serving as a program officer

Some fields view this role in higher regard than others

Learning how DC works can make us better scientists, 
researchers, and educators

We know what to propose and how to propose it
We know the skills set required of our graduates

We must make sure there’s a constant stream of people heading 
to DC -- they become  “advocates” for the field

Stay involved -- even if you can’t make it to DC



E-mail:  erwin@cra.org

Phone:  (202) 266-2936

Online:  www.cra.org/ccc

Questions?

mailto:erwin@cra.org
mailto:erwin@cra.org
http://www.cra.org/ccc
http://www.cra.org/ccc



