


Who are we?




Bradley University - CS�
Brandeis University - CS�
Brigham Young University - CS�
Brown University - CS�
Bryn Mawr College - MCS�
Bucknell University - CS�
California Institute of Technology - CS�
California Polytechnic State University - CS�
California State University, Chico - CS�
Carnegie Mellon University - CS�
Case Western Reserve University - EECS�
City University of New York, Graduate Center - CS�
Clemson University - CS�
Colgate University - CS�
College of William & Mary - CS�
Colorado School of Mines - MCS�
Colorado State University - CS�
Columbia University - CS�
Cornell University - CS�
Cornell University - ECE�
Dalhousie University - CS�
Dartmouth College - CS�
DePaul University - CS�
Drexel University - CS�
Drexel University - IST �
Duke University - CS�
Emory University - MCS�
Florida Atlantic University - CSE�
Florida Institute of Technology - CS�
Florida International University - CS�
Florida State University - CS�
Florida State University - IS

George Mason University - CS�
George Washington University - CS�
Georgia Institute of Technology - CSE�
Georgia Southern University - IT�
Georgia State University - CIS�
Georgia State University - CS�
Grinnell College - MCS�
Harvard University - CS�
Harvey Mudd College - CS

Hofstra Universyt - CS�
Illinois Institute of Technology - CS�
Illinois State University - ACS�
Indiana University - CS�
Indiana University - I�

McMaster University - CE&S�
Michigan State University - CSE�
Michigan Technological University - CS�
Mississippi State University - CS�
Montana State University - CS�
Montclair State University - CS�
National University of Singapore - CS/IS�
Naval Postgraduate School - CS�
New Jersey Institute of Technology - CCS�
New Mexico State University - CS�
New York University - CS�
North Carolina State University - CS�
Northeastern University - CIS�
Northwestern University - ECE

Nova Southeasern University - CS�
Oakland University - CSE�
Ohio State University - CSE�
Ohio University - EECS�
Oklahoma State University - CS�
Old Dominion University - CS�
Oregon Health & Science University - CSE�
Oregon State University - EECS�
Pace University - CSIS�
Pennsylvania State University - CSE�
Pennsylvania State University - IST�
Polytechnic University - CIS�
Pomona College - MCS �
Portland State University - CS�
Princeton University - CS�
Purdue University - CS�
Purdue University - ECE�
Rensselaer Polytechnic Institute - CS�
Rice University - CS�
Rochester Institute of Technology - CS�
Roosevelt University - CS&T�
Rutgers University, Busch Campus - CS�
Saint Louis University - MCS �
Santa Clara University - CE�
Simon Fraser University - CS�
Singapore Management University - IS�
Southern Illinois University, Carbondale - CS�
Southern Methodist University - CSE�
Southern Polytechnic State University - CSE�
Stanford University - CS�
State University of New York, Albany - CS�
State University of New York, Binghamton - CS�

University of Alabama, Tuscaloosa - CS�
University of Alberta - CS�
University of Arizona - CS�
University of Arkansas - CSCE �
University of Arkansas at Little Rock - I�
University of Calgary - CS�
University of California, Berkeley - EECS�
University of California, Berkeley - IMS�
University of California, Davis - CS�
University of California, Irvine - ICS�
University of California, Los Angeles - CS�
University of California, Riverside - CSE�
University of California, San Diego - CSE�
University of California, Santa Barbara - CS�
University of California, Santa Cruz - CE�
University of California, Santa Cruz - CS�
University of Central Florida - CS�
University of Chicago - CS�
University of Cincinnati - ECECS�
University of Colorado, Boulder - CS�
University of Delaware - CIS�
University of Denver - CS�
University of Florida - CISE�
University of Georgia - CS�
University of Hawaii - ICS�
University of Houston - CS

University of Houston - ECE�
University of Idaho - CS�
University of Illinois, Chicago - CS�
University of Illinois, Urbana Champaign - CS�
University of Illinois, Urbana Champaign - ECE �
University of Iowa - CS�
University of Kansas - EECS�
University of Kentucky - CS�
University of Louisiana at Lafayette - CACS�
University of Louisville - CECS�
University of Maine - CS�
University of Maryland - CS�
University of Maryland, Baltimore Co - CSEE�
University of Maryland, Baltimore Co - IS�
University of Massachusetts, Amherst - CS�
University of Massachusetts, Boston - CS�
University of Michigan - EECS�
University of Michigan - I�
University of Michigan, Dearborn - CIS�
University of Minnesota - CSE


University of North Carolina at Chapel Hill - CS�
University of North Carolina at Chapel Hill - SILS 

University of North Carolina, Charlotte - IT�
University of North Dakota - CS�
University of North Texas - CS�
University of Notre Dame - CSE�
University of Oklahoma - CS�
University of Oregon - CIS�
University of Pennsylvania - CIS�
University of Pittsburgh - CS�
University of Pittsburgh - IS�
University of Puget Sound - MCS�
University of Rochester - CS�
University of South Alabama - CIS�
University of South Carolina - CSE�
University of South Florida - CSE�
University of Southern California - CS�
University of Southern California - EES �
University of Tennessee, Knoxville - CS�
University of Texas, Arlington - CSE�
University of Texas, Austin - CS�
University of Texas, Dallas - CS�
University of Texas, El Paso - CS�
University of Toronto - CS�
University of Tulsa - MCS�
University of Utah - CS�
University of Virginia - CS�
University of Washington - CSE�
University of Washington - I�
University of Washington, Bothell - CS�
University of Washington, Tacoma - CSS�
University of Waterloo - CS�
University of Wisconsin, Madison - CS�
University of Wisconsin, Milwaukee - EECS�
University of Wyoming - CS�
Utah State University - CS�
Vanderbilt University - EECS�
Virginia Commonwealth University - CS�
Virginia Tech - CS�
Wake Forest University - CS�
Washington State University - EECS�
Washington University in St. Louis - CS�
Wayne State University - CS�
West Virginia University - CSEE�
Western Michigan University - CS�
Williams College - CS�



Intel Corporation (Sponsoring Member)

Sun Microsystems (Sponsoring Member) 

Microsoft Corporation (Sustaining Member)

IBM Research (Supporting Member)


Argonne National Laboratory

Avaya

CA Labs

Computer Science Research Institute at Sandia National Labs

Fujitsu Laboratories of America

FX Palo Alto Laboratory

Google 

Hewlett-Packard Company

IDA Center for Computing Sciences 

Lawrence Berkeley National Laboratory 

Los Alamos National Laboratory 

Mitsubishi Electric Research Labs

National Center for Atmospheric Research

NCSA

NEC Laboratories America

Ricoh Innovations

San Diego Supercomputer Center

SAP Labs

SRI International

Telcordia Technologies




History


•  1972:  Computer Science Board formed


•  Periodic discussions among the chairs of the major 
computer science departments


•  1986:  => Computing Research Board


•  Embraced computer engineering and computational science


•  1990:  => Computing Research Association


•  Washington DC office with professional staff




2007-08 CRA Board of Directors

Annie Antón, North Carolina State University

William Aspray, Indiana University

Phil Bernstein, Microsoft Research

Andrew Chien, Intel Research

Lori Clarke, University of Massachusetts

Anne Condon, University of British Columbia

George Cybenko, Dartmouth College

Richard DeMillo, Georgia Tech

Carla Ellis, Duke University

Timothy Finin, University of Maryland, BC

Eric Grimson, MIT

Laura Haas, IBM-Almaden

Mary Jean Harrold, Georgia Tech

Michael Jones, Microsoft Research

Peter Lee, Carnegie Mellon University

J Strother Moore, University of Texas at Austin

David Notkin, University of Washington


Martha Pollack, University of Michigan

Daniel Reed, University of North Carolina

Jennifer Rexford, Princeton University

Robert Schnabel, University of Colorado

Fred Schneider, Cornell University

Marc Snir, University of Illinois

Eugene Spafford, Purdue University

Robert Sproull, Sun Microsystems Laboratories

David Tennenhouse,  New Venture Partners

Frank Tompa, University of Waterloo

Moshe Vardi, Rice University

Jeffrey Vitter, Purdue University

Benjamin Wah, University of Illinois, U-C

Richard Waters, Mitsubishi Electric Research Labs

Bryant York, Portland State University




Leadership


Chairs of the CRB/CRA Board of Directors

•  Andy van Dam, Brown Univ., 1985-87


•  David Gries, Cornell Univ., 1987-89


•  Paul Young, Univ. of Washington, 1989-91


•  John Rice, Purdue Univ., 1991-93


•  Dave Patterson, UC Berkeley, 1993-97


•  Ed Lazowska, Univ. of Washington, 1997-2001


•  Jim Foley, Georgia Tech, 2001-05


•  Dan Reed, Univ. of North Carolina, 2005-09




Mission


Strengthen research and education in the computing 
fields


• working to influence policy that impacts computing 
research


• encouraging the development of human 
resources


•  contributing to the cohesiveness of the professional 
community


•  and collecting and disseminating information about 
the importance and the state of computing research




Goal: Collect and disseminate to the research and 
policy-making communities information about the 
importance and state of computing research and 
related policy.


policy blog


info blog
jobs


news






Community


•  Leadership Summit


•  Policy workshops


•  Grand Research Challenges conferences


•  Topical workshops


•  Computing Community Consortium


Goal: Promote a cohesive and effective sense of 
community among individuals and groups involved in 
computing research. 




Human Resources


Goal: Ensure that society's need for a continuous supply of talented and 
well-educated computing researchers and advanced practitioners is met. 


•  Career Mentoring Workshops


•  Awards


•  Job listings




Bachelors data for Ph.D.-granting departments




Undergraduate data for Ph.D.-granting departments




HERI at UCLA Nationwide survey of freshmen




Projected S&E Job Openings

(new jobs + net replacements, 2004-2014)


Projected S&E Job Creation

(new jobs, 2004-2014)


Computing is where the jobs are...






Something unfortunate is going on here




The Myths


• You need to have programmed in high school to pursue computer 
science in college


• A computer science degree leads only to a career as a programmer

• Programming is a solitary activity

• Employment continues to be in a trough

• Eventually, all the programming jobs will be overseas

• Student interest in computer science is lower than in most other STEM 

fields

• Computer science lacks opportunities for making a positive impact on 

society

• There’s nothing intellectually challenging in computer science

• There have been no recent breakthroughs in computer science

• Computer science lacks compelling research visions




Resources


•  The Promise of IT Research (Lazowska)


•  Theoretical Computer Science Matters (Karp)


•  Myth-busters (Harsha)


•  Image Task Force (Ross)


•  CRA-Education (van Dam)


•  The Computing Community Consortium (Lazowska)




Undergraduates Graduate Students 

Academic careers 

Industry/Gov Labs 

CRA-W’s Mission 

  To increase the participation and 
success of women at every 

stage of the computing research 
pipeline. 



CDC Mission  

To increase the diversity of people in computing.




Policy


•  Influence policy related to computing research by improving public 
and policy maker understanding of the nature and role of such 
research.


•  Increase the computing community's awareness of and participation 
in policy issues.


Goal: Develop a deeper understanding of policy issues 
and their impact, and work for informed policies 
involving computing research and computing 
technology in general. 




Why is computing research important?




•  Global economy now doubles every two decades (vs. every three 
decades)


•  IT is only 3% of global economy


•  Yet 25% of global economic growth is attributable to IT


•  And there is still only 50% penetration of IT into productivity


•  Advances in IT are changing our lives, driving our economy and 
transforming the conduct of science




Why is federal support for computing research 
important?




•   IT is key to national security


•  America is the world leader in IT innovation because of a 
complex interplay of universities, industry and the federal 
government


•  Industry worries about the next product cycle


•  Essentially every aspect of IT upon which we rely today bears 
the stamp of federally supported research






1970
1960
 1980
 1990


Workstations

Lisp machine, Stanford


Xerox Alto


Apollo, Sun


Networking

Arpanet, Internet


Ethernet, Pup, Datakit


DECnet, LANs, TCP/IP


Graphics

Sketchpad, Utah


GM/IBM, LucasFilm


E&S, SGI, PIXAR,..


Windows

Englebart, Rochester


Alto, Smalltalk


Time-sharing
 CTSS, Multics, SSD�
Unix


SDS 940, 360/67 VMS


Government funded 
Industrial 

Billion Dollar/year Industry 



by Source




Industry
 Federal




NIH Biomedical


Engineering


All other life science


Math/Computer

Science


Physical Sciences

Environmental Sci


Psychology


“Other”

Social Sci


by Agency

1970 - 2006
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Fiscal Year


FY1976 - 2008

By Agency

(adjusted)


DOD OSD/Labs


DARPA


NSF


NIH


DOE


DOE/NNSA

NSA

NASA

NIST

AHRQ




* CISE employed 18-month proposal submission cycles for 50 percent of its programs in 2005 and 2006, returning to a 12-month cycle for all 
programs in 2007, in an effort to increase annual award success rates by limiting the number of proposals received. 




Science Coalitions


•  ASTRA


•  CNSF


•  CNSR


•  ESC


•  AAAS ISWG


•  R&D Caucus


•  STEM Ed Caucus




Task Force on the Future of 
American Innovation


USACM




Task Force Strategy


Four pronged:


• DC-based advocacy


• Local/regional advocacy effort


• Elevation of issues in national press


• Presidential campaigns




Issues with DARPA




• DARPA funding for 
NITRD has declined 
44 percent since FY01 


DARPA NITRD Investments

(in millions, unadjusted)




Decrease in support for university research

Short term focus


Go/No-Go decisions


Classification




At a critical time for the nation, some of the best minds in the 
U.S. are no longer doing defense-related research.


And students aren’t being trained.


And a very successful model for funding innovation no longer 
exists.




Pentagon redirects its research dollars 
by John Markoff 

April 2, 2005 



Our Incredible Shrinking Curiosity 

Research worth fighting for 

Bush disarms, unilaterally 

Quiet Change in Priorities Poses Dire Threat 

Bad Policy Choices are Worrisome for  



Congress Must Increase Bush’s Science Budget 

An Endless Frontier Postponed 

The Imagination Drain 

Scientists Complain About Pentagon Cuts 



Virtually Unprotected 

America Gasps For Breath in the R&D Marathon 

A Techie, Absolutely, And More 

Investing in Tomorrow 

Ready for High-Tech Progress 









Among the key influencers/marketers:


Norm Augustine

Chuck Vest


Lamar Alexander

John Chambers

Craig Barrett


Gordon Moore

Bill Brody


CoC/InnovateAmerica




CRA Mattered in This Debate


•  The point is not to be self-congratulatory or to over-state the 
role that we played 


•  But we did have a strategy and it was effective!

•  Get the facts straight about DARPA and computer science

•  This really got the ball rolling!

•  Hitch ourselves to the Duderstadt and Augustine National 

Academies reports, rather than going it alone

•  We became the poster children for their message




The Internet
 The Spreadsheet


Computing 

Has 


Changed the World




Engineering




Advances in computing 

•  change the way we live, work, learn, and 

communicate

•  drive advances in nearly all other fields

•  power our economy

•  are the cornerstone of our national security




The future is full of opportunity

 Designing a next Internet – GENI
 Driving advances in all fields of

science and engineering
 Wreckless driving
 Personalized education
 Predictive, preventive, personalized

medicine
 Quantum computing
 Transforming the developing world
 Personalized health monitoring =>

quality of life
 Data-intensive supercomputing
 Neurobotics
 Synthetic biology
 The algorithmic lens => Cyber-enabled

Discovery and Innovation



Computing is a field of tremendous 
intellectual excitement.


Computing is where the jobs are.




• We Need to Capture This for:�

What questions shape our intellectual future? What attracts the best and brightest 
minds of a new generation? 


What are the next big computing ideas, the ones that will define the future of 
computing, galvanize the very best students, and catalyze research investment and 
public support?


•  Researchers

•  Students and potential students

•  Policy setters

•  Funders

•  The public




The challenge is to do this without harming the 
research environment that has created the 
computing world of today.






Who Is the CCC?


•  The CCC is broadly inclusive of the computing 
research community.


•  Any computing researcher who wishes to be 
involved will be encouraged to be involved.


•  The CCC Council’s role is to stimulate and facilitate 
visioning.  


The Council is responsible not for doing the visioning, but 
for putting processes into place that stimulate and 
facilitate visioning by the computing research community.




Edward Lazowska, University of Washington, Chair


Three-year terms

Bill Feiereisen, Los Alamos National Laboratory

Susan Graham, University of California at Berkeley

David Kaeli, Northeastern University

John King, University of Michigan

Peter Lee, Carnegie Mellon University


Two-year terms

Andrew McCallum, University of Massachusetts

Beth Mynatt, Georgia Institute of Technology

Fred Schneider, Cornell University

David Tennenhouse, New Venture Partners

Dave Waltz, Columbia University


One-year terms

Greg Andrews, University of Arizona

Anita Jones, University of Virginia

Dick Karp, University of California at Berkeley

Bob Sproull, Sun Microsystems

Karen Sutherland, Augsburg College




Role of the CCC


•  Mobilization 

•  Shaping the voice of the community


•  Brokerage

•  Strengthening the marketplace of ideas


•  Advocacy 

•  Promoting research support


•  Performance

•  Proactive position on the field's value 




Google-scale Computing
 CDI
Multi-cores


GENI


GENI


Text


Data-intensive Supercomputing




• Debate long range, more audacious research   
challenges


• Build consensus around research visions


• Evolve the most promising visions toward initiatives


Computing Community Consortium 

was established to catalyze the 


computing research community to 


To Bring the Spark Back to Computing Research






CCC Goals


•  Create within the computing research community more audacious 
thinking


•  Bring the computing research community together to discuss, prioritize  
and envision our future research needs and thrusts 


•  See the ideas developed become funded research programs and/or 
instruments


•  Communicate these challenges, needs and thrusts to the broader national 
community


•  Increase the excitement within computing research and use that 
excitement to attract students representative of our diversity into 
computing research careers




•  Community involvement

• Computing community must believe in the mission & operation of the 

CCC


•  Support from funding agencies


• Funding agencies must be open to the directions identified by the 
visioning processes


•  Effective leadership


• Dedicated and visionary people must be willing to serve as chair & 
council members


Requirements for Success




Dream, Strategize, Realize


“Twenty years from now, you will be more disappointed by the things you 
didn't do than by the ones you did.  So throw off the bow lines.  Sail 
away from the safe harbor.  Catch the trade winds in your sails. Explore.  
Dream.”
 





so that’s what �
CRA �

is doing for you


Andrew Bernat

abernat@cra.org


www.cra.org



