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The National Science Foundation’s Directorate for Computer and Information Science and Engineering Advisory Committee (CISE AC) held their fall meeting at the Computer History Museum in Mountain View, California on October 20-21, 2005. 

Thursday, October 20, 2005

Opening Remarks

Dr. Peter Freeman, Assistant Director for CISE, and Dr. Alfred Aho, Chair, called the meeting to order at 8:35 a.m.  Dr. Freeman introduced new and renewing CISE AC members.  He also noted CISE staff changes to include the temporary assignment of Deborah Crawford as acting Director for the new NSF Office of Cyberinfrastructure.

Dr. Alfred Aho, CISE AC Chair, welcomed everyone and the group made introductions.  He thanked the Computer History Museum for hosting the meeting. The CISE AC has important topics on the agenda for deliberation.

The CISE AC approved the April 22, 2005 meeting minutes.  The date for the Spring CISE AC meeting is April 24, 2006.

NSF and CISE Update

Dr. Freeman thanked the CISE AC members for their important contribution to NSF and CISE.  

Director/Deputy Director Update: Dr. Freeman read comments from Dr. Ardent Bement, Jr., NSF Director, and Dr. Kathie Olsen, NSF Deputy Director who regrettably could not attend the meeting.  The CISE AC strategic planning discussions will be very relevant as NSF is embarking on revising its strategic plan.  Silicon Valley is an appropriate location for the CISE-sponsored Seminar on Large-Scale Computing Research Efforts for the Future.  Drs. Bement and Olsen said they look forward to meeting with the CISE AC at the spring meeting.

CISE Update: Dr. Freeman briefly reviewed his October 13, 2005 memo with updates on CISE staff, the organization, the budget, and programmatic focus.  He noted that NSF is operating under a continuing resolution at FY2005 funding levels for FY2006 until the appropriation bill passes.  

CISE Award Analysis: At the last CISE AC meeting, CISE AC members requested more detailed data on awards and success rates.  Rita Koch, Budget Analyst for CISE, will do an analysis of awards in FY2005 with the intent to publish the findings in Computer Research News. Dr. Freeman advised caution in how one interprets the data concerning proposal success rates.  Although the success rate appears higher for FY2005, the underlying factors for the increase are unknown. Dr. Freeman asked the CISE AC members to give some thought to the questions they want to ask concerning award data and he would forward them to Ms.  Koch.  A few initial suggestions were:

· The number of PI submissions in FY05 versus the number of submissions in previous years.

· Compare the pool of submitted PIs in FY05 to the pool in previous years.  Differentiate between new PIs, PIs that proposed both years, and PIs that proposed in either year.  The question is “How many PIs have given up?”

· Is there a reduction in the number of PhDs in computer science departments at universities?

Dr. Freeman said it is a very complex “ecosystem” with all kinds of factors.  The data that NSF has only addresses part of the issue and some data do not exist (i.e., participation of underrepresented groups).  NSF is funding a study by the National Research Academy on “The Information Technology Ecosystem” to try to explicate some of these issues so policy makers can understand that adjustments to “one number” will not necessarily have the desired effect.  In about two years, the report should be available.  

CISE Programmatic Focus: Programmatic focus in CISE includes the Global Environment for Networking Investigations (GENI) and the Science of Design.  The CISE AC requested to see a list of the FY05 and FY06 Science of Design awards.  Dr. Freeman noted the FY05 awards were more incremental in nature and that the FY 06 solicitation encouraged more risk-taking.  The CISE AC noted a correlation: when budgets get reduced, research tends to be more incremental.  If CISE wants something different (new ideas), they need to clearly communicate this to the research community.  Dr. Freeman indicated CISE is working to do this.  In addition to changes in the solicitation language, grants will be larger and longer in FY06 and there is a longer period (5 months) to prepare the proposals.  The CISE AC also noted the importance of the review process.  It is possible the research ideas are not there yet.  Dr. Aho noted support for this initiative to modify the FY06 Science of Design solicitation and the CISE AC would help communicate to colleagues that NSF is looking for creative and new research ideas. Dr. Freeman noted it was an excellent discussion and the CISE AC is asking the exact same questions that CISE is struggling with internally.  

Dr. Freeman provided an update on the Action Items from the April 22, 2005 CISE AC meeting.  Data on funding from the Office of Integrative Activities (OIA) will be presented at the spring 2006 meeting.  The search for Dr. Pazzani’s replacement is underway.  CISE is also looking for a senior advisor and several positions are open in the CCF Division.  The discussion on funding for theory research has broadened.  Instead of just looking at their situation, the theory community is working to help all CISE areas to get more funding.  Dr. Foster said he is interacting with Dick Karp who chairs a special interest group of the Association for Computing Machinery (SIGACT).  SIGACT is looking at ways to asses the needs of the theory community and the ways they may benefit other communities.  Steve Mahaney is also a contact.

CISE AC Member Reports

Professor Antonio Lopez, Xavier University, New Orleans, LA

Professor Lopez shared how hurricane Katrina affected Xavier University and other private universities in New Orleans (Tulane, Loyola, and Dillard).  Dillard had about 10 ft of flooding on campus and a building burned down, and Xavier had 6 ft of flooding which destroyed everything on the first floors.  By law, any wiring damaged by water has to be redone.  The four institutions have formed a consortium to allow students at any one of the universities to take courses at each of the other three institutions on a space available basis. The intent is for students to have access to a wider variety of coursework.  The Deans will meet in early November and they hope to have students return by January 2006.  

Dr. Peter Chen, Louisiana State University, New Orleans, LA

Dr. Peter Chen shared some of the problems exposed by the hurricanes, including evacuation planning and execution.  There were telecommunication and computer network breakdowns.  Data information issues included backup, integration, coordination, and fast-entry.  There also were problems with coordination of various levels of governments, private organizations, and the public.  Dr. Chen suggested several ways CISE and NSF could help:

1) Find out what happened to cause telecom/computer/network breakdowns.  Data collection is best when data is still fresh and before any can be lost.  New techniques/approaches are needed to prevent similar problems in the future.

2) Intelligent Data Integration and Science Engineering Information Integration

3) New BAAs such as GENI and Science of Design may include natural disasters as one of the application areas

4) Engineering Center BAA next year 

Research directions do not need to change, but the application focus can provide an opportunity for NSF/CISE to play a leadership role in future disaster planning and mitigation.

Dr. Freeman commented that NSF has set up a web site for Katrina-related awards but there is not extra funding.  

CEOSE Update

Dr. Telle Whitney provided an update on the Committee for Equal Opportunities in Science and Engineering (CEOSE), which prepares a biannual report to Congress. This year CEOSE produced a report on an analysis of trends over the last 20 years entitled Broadening Participation in America's Science and Engineering Workforce.  CISE AC members were encouraged to read the report (http://www.nsf.gov/od/oia/activities/ceose/).  Dr. Whitney said the CEOSE members were a great group of people committed to creating change in the Science, Technology, Engineering, and Mathematics (STEM) fields.  CEOSE works with the NSF Director but they would like to see closer working relationships between CEOSE and the NSF Directorates.  

Dr. Whitney provided an overview of the report findings:

· Modestly broader and greater participation: the direction is right, but the magnitude is disappointing after 25 years

· Proposal submission rate increases by women, minorities and person with disabilities; 1.5-2.5 greater than increase in the total number submitted

· Proposal success rates for underrepresented populations comparable to NSF overall rate

· Grant sizes marginally lower

· Increased diversity in review panels, but difficult to quantify

· Broader participation within NSF STEM staff, slightly higher than in overall US STEM workforce

· Increase in investments in efforts targeted to underserved communities by nearly 90% since 1980, but still about 5 percent of total NSF budget

Professor Grosz said the recently distributed RAND report looked at gender and success rates for awards across several federal agencies.  The report showed no statistically significant difference within NSF for women/men in success rates.  Women are still a very small percentage overall of people in the field.  The difference at NIH between men/women is shocking with almost all large awards going to men.  

Dr. Whitney said the CEOSE report recommendations are to increase accountability and have objective assessments to get data.  NSF should continue to support social science research that will advance the diversity of the field. A particular recommendation was to engage and advance more Native Americans in STEM through support of Tribal Colleges.  Another focus is the community college and widening pathways into STEM.  Challenges include moving from pipelines to pathways; individual support to institutional transformation; and implications of visa changes.

Dr. Freeman thanked Dr. Whitney for her presentation.  CISE has started a broadening participation program.  In the CISE field the number of underrepresented groups has not grown yet there is a greater diversity in different fields.  Jan Cunny is leading the Broadening Participation in Computing (BPC) solicitation and a good set of proposals and panel reviews has just been completed.  CISE will provide an update on BPC at the spring 2006 CISE AC meeting.

Shared Cyberinfrastructure (SCI) COV and Cyberinfrastructure Update

Dr. Freeman provided a brief history of the decisions made to move the Shared Cyberinfrastructure (SCI) Division from the CISE Directorate into the NSF Office of the Director.  NSF also created an NSF-wide Cyberinfrastructure Council.  A strategic planning process is underway.  CISE remains focused on basic research, education, and future generations of CI technologies/capabilities.  The new Office of Cyberinfrastructure (OCI) will do some investing in applied research but mainly invest in development and deployment of CI and making it available to the broader community.  Dr. Freeman said it was the right move for NSF for the long-term.  

Deborah Crawford is on detail as Acting Director of the new Office.  Drs. Bement and Olsen chair the CI Council.  Each NSF directorate nominated members for the new advisory committee for cyberinfrastructure with the first meeting planned for January/February 2006.  The AC will report to the CI Council in addition to the Director of OCI. 

Dr. Crawford (participating via phone) provided details on the strategic planning process, which involves all Directorates and Offices in NSF.  Posted on the NSF web site for community input, the CI strategic plan will be final in Spring 2006 and will have been developed in effect by the entire science and engineering community.  Data analysis and visualization is one of the strategic plan foci.   

Committee of Visitors (COV) for the Division of Shared Cyberinfrastructure 

Professor Liz Jessup was a member of the Division of Shared Cyberinfrastructure Committee of Visitors (COV), chaired by Dan Atkins.  She listed the COV members.  The CISE SCI Division supported the creation of tools, frameworks, reusable components, and facilities to support sciences, enhance productivity, and facility collaborations.  The COV looked at three programs within the division.  Results were very positive.  The process and outcomes of the programs impressed the COV.  The COV commented on outputs and outcomes of NSF investments in SCI to include an increasing national knowledge base, good K-12 outreach, new investigators as participants, and if the program was meeting the SCI mission.   

Concerns included increased review time, overextended staff, and tracking and follow-up for large cooperative projects.  A question was raised if conventional peer review was adequate.  The COV recommended that SCI/OCI develop an overarching strategic framework to advise management decisions and to align funding agencies, universities, industry, and external advisory committees.  The current CISE research should be supported with additional financial and human resources to move CI to the next level of scale, complexity, and impact.  Professor Jessup noted that NSF is already addressing several of these areas.

Dr. Crawford provided the NSF management response to the COV report.  NSF was reassured by the COV’s findings and pleased to note the high overall quality of the projects supported and robust processes.  Several issues raised by the COV will be given special attention over the next several years.  The COV felt that some areas of CI deserved more attention (data, data analysis, etc.).  NSF is developing an agency wide plan that addresses CI needs across the Foundation to include: 1) High Performance Computing; 2) Data, Data Analysis and Visualization; 3) Co laboratories, Observatories and Virtual Organizations; and 4) Education and Workforce Development.  CISE will continue to focus on longer-term research for CI.  The COV found insufficient criteria and validation for software engineering processes.  New evaluation and validation processes are under development, informed by ongoing community workshops.  There was insufficient documentation in a small number of cases but NSF is taking steps to address this and there will be more oversight in OCI.  

Dr. Crawford said issues of reviewer burnout and over-saturation, lack of data on underrepresented groups, and NSF is addressing limited staff resources to the extent possible. The OCI office will not have the same volume of proposals in FY06 and FY07, which will provide some short-term relief.  As gender and ethnicity are self-reported, data will always be lacking but it is important to keep thinking about broadening participation issues.   Dr. Crawford said it was an insightful COV report and reassured NSF about the quality of work they are supporting.

The CISE AC asked about efforts to coordinate OCI and other federal agency activities in CI.  Dr. Crawford said they work with DoD, DARPA, NASA and the DOE to leverage investments.  There is also an interagency working group on digital data.  Dr. Freeman added that interagency collaboration is current and ongoing.  When asked about the OCI strategy for technology absorption and integration, Dr. Crawford noted that the office is still new, but sustainability and stewardship of CI is a big issue.  There is not a solution yet, but NSF is aware of the issue and Dr. Crawford suspects that NSF, academic institutions, and industry will all have an evolving role in this as it plays out.  

The CISE AC also cautioned NSF to make sure the new OCI does not result in a stovepipe separation between research and development in CI.  It is important that CISE and the OCI continue to work closely together and collaborate where possible.  Dr. Crawford said NSF would endeavor to avoid stovepiping.

Dr. Freeman thanked Dr. Crawford for participating and suggested an update on the OCI strategic plan at the spring CISE AC meeting.  Dr. Aho said OCI is fortunate to have Dr. Crawford in this acting capacity.  

Global Environment for Networking Investigations (GENI) Initiative

Dr. Freeman introduced Dr. Guru Parulkar, Program Director, Network Systems Cluster in CISE/CNS who developed the idea and is helping put together the GENI program.  GENI is a research program and a research facility (testbed).  Dr. Parulkar’s presentation reviewed the drivers for GENI, technical approach, status, and questions.  The Internet is not ready for its future roles.  Identified fundamental limitations include security and robustness, scalability, extendibility, transport technology, and Internet ossification.  Opportunities include technology push (sensors, mobile wireless, optical integration, system on a chip) and increasing commercial opportunities.  The concept for the GENI facility is a Dependable Next Generation Network Infrastructure.  There is a big gap between funded CISE research and where research needs to be.  Researchers need a major test facility to bridge that gap for the next generation Internet.  

Dr. Parulkar said there is a long history of supporting networking research.  A small-scale testbed has been funded over the past 2-3 years.  Planning grants and workshops aimed at what is now called GENI have been funded over the past 18 months.  There was a meeting of senior researchers in the area to get some ad hoc advice.  NSF is now applying for MREFC funding.  Dr. Freeman noted research on how to develop the facility could be funded through planning grants, etc.  This would not be part of the MREFC funding.  Dr. Freeman said we are breaking ground here.  

Dr. Parulkar asked the CISE AC to consider several questions:

· Are we missing any major rationale for GENI?

· How would we make a case for GENI to the broader computer science community?

· How can we create support for GENI from outside of CISE?

· Is the proposed general approach to the facility a good one?

· Will GENI support the research that needs to be done?

· Is research on the facility needed before construction?

Dr. Parulkar brings first-hand experience from industry and the research community.  Major challenges lie ahead such as optical integration, wireless, and integration into smaller and smaller devices.  Sensors and actuators are becoming digital, and can be programmed and networked.  Unique applications are possible.  Dr. Parulkar shared some application scenarios and specific examples of types of devices.  Most of the applications are network-centric.  These applications will demand new capabilities with security robustness, mobility and ubiquity, that are evolvable, service oriented and autonomous.  It is very difficult to change Internet architecture.  Research needs to look at new structures that can evolve over time with solutions that are self-configurable and self-managed.  Can the existing Internet evolve to meet these requirements?  The answer is “maybe.”  The research community has to think about long-term approaches and they may need to start with a “clean-slate.”

GENI must be a platform for networking innovations.  The research community and NSF are ready to do this.  The scope of research proposed for GENI with examples of projects was shown.  The GENI goal is for a shared platform that promotes innovations with key concepts for slicing, virtualization, and programmability.  Dr. Parulkar shared a graphic of a hypothetical image of what a facility may look like with wireless sub networks, sensors, etc.  

Dr. Parulkar reviewed the planning process for the GENI initiative.  In FY04 several planning grants were funded.  In FY05, more planning grants were funded that asked for a long-term research agenda and what experimental infrastructure would be needed.  The collective thinking presented will continue to evolve.

Discussion:

· The CISE AC noted that GENI is a resource for the computer science community to get research done.  It is not just something to be used by other disciplines, although it will enable many other fields of research.  

· NSF was encouraged to pay attention to the evaluation process and to identify economic issues and incentives for the research.  

· Collaboration with others is important, including industry.

· Seeking MREFC funding will take a long time and will require significant resources.  It is important that the community understands this. 

Dr. Freeman thanked the CISE AC for their comments and encouraged more feedback via email.  GENI will be a continuing topic for the CISE AC.  

The Environment for Computing Research

Dr. Thomas Kalil, UC Berkeley, guest speaker, served in the White House on the National Economic Council and was involved in the next generation Internet, the Nanotechnology initiative, and the Information Technology Research (ITR) initiative.  Dr. Freeman invited Dr. Kalil to present to the CISE AC as they shift to discussions of strategic planning and thinking about the environment in which computer scientists work.  

Dr. Kalil presented on the “Politics and Policy of IT Research,”discussing what can be done in the short term and long term.  

Short-term (now – January 2009).  Assuming flat budgets or minor budget increases, more joint solicitations with other agencies are needed (Digital Library, STIMULATE, etc.).  As ITR commitments are paid off, identify new research thrusts.  NSF has done very well in collaborating with other agencies.  Industry can advocate (with Congress and the Administration) for IT research.  They can also co-fund research (e.g. semiconductor focus center research program which is half funded by the semiconductor industry and the federal Centers for Excellence), and IT entrepreneurs could create something similar to the Howard Hughes Medical Institute (HHMI) for IT researchers.

Longer-term (2008-9 +). Assuming more funds are available, restore DARPA’s focus on long-term, high-risk research in the technology offices and give NSF sufficient resources to make progress on grant size, duration, and success rate.  Experiment with the processes at NSF and other agencies to fund riskier research (e.g. increase program manager autonomy).  The research community can serve NSF through program manager/office director positions.  They can establish a forum for far-out, radical, and unconventional ideas and capture ideas with science journalists.  

Longer-Term Agenda.  Identify “initiatives” in at least four areas: Core IT research; IT research motivated by national needs, computational science and engineering/cyberinfrastructure; and economical, ethical, legal, social implications of IT.  Why initiatives?  Politicians are interested in initiatives with tangible outcomes.  Initiatives can be overly prescriptive and there is a need to balance increased funding for initiatives with “core.”  They are easier to launch than sustain.  

Dr. Kalil suggested some potential examples of IT research motivated by economic and societal grand challenges: 

· Learning technologies for math and science effective as personal tutor and compelling as the best video game

· Improvements in energy efficiency using pervasive computing

· Faster productivity in service sector (services science)

· Dramatic reduction in medical errors, administration, costs, better management of chronic diseases

IT research directions:

· Cybersecurity, dependability, reliability

· “Internet of Things”

· Beyond silicon CMOS (joint with NNI)

· Role of “info” in bio-info-nano convergence

· Programming a “sea of processors”

· Enabling dramatic increase in spectral efficiency, dynamic sharing of spectrum

It is not too soon to identify plausible initiatives for expanded investment.  Planning should start now by identifying ways to capture adequately the most exciting research directions.  Rather than narrow it down to one idea, propose a menu of options.

Dr. Kalil said he looks forward to working with this community.  He shared a brief description of a project he is working on for addressing relationships between students/faculty/clubs to solve problems.  

Discussion:

· The CISE AC talked about the differences in the global competition with Japan and now China and India.  Today US industry depends deeply on China and India.  There is a difference between interests in US companies and interest in the US workforce. 

· If the US is going to compete globally, products and services must be developed that no one else offers.

· There is a perception that top researchers are not taking NSF Program Officer positions.  The rotator positions need to be more attractive and the suggestion was made to consider allowing NSF rotating Program Officers to work from their home institutions.  

Dr. Freeman thanked Dr. Kalil and asked him to stay and participate in the breakout group discussions.  

CISE Directorate Strategic Planning

Dr. Freeman asked the CISE AC to provide input on the strategic planning process.  He highlighted the NSF mission and activities underway in the revision of the NSF strategic plan.  The strategic focus of NSF is people, ideas, tools, and organizational excellence.  NSF crosscutting priorities for 2005 are Biocomplexity in the Environment, Nanotechnology, and Human and Social Dimensions.  

Dr. Freeman shared the CISE mission and current strategic goals.  The strategic objective for CISE is to push the frontiers of computer science.  In thinking about the future, CISE wants to identify issues and challenges.  Some potential issues:  

· Rate of innovation.  

· Education (at all levels).

· Academic workforce (size/training)

· Understanding of CS&E

· Funding (how to think BIG?)  

The CISE budget, which is not large, is supporting 86% of federal fundamental research in the U.S.  There is not enough funding to address societal problems that computer science research can address.  Industry funding is uncertain for fundamental research.  Dr. Freeman asked the CISE AC to think about the planning environment, SWOT (strengths, weaknesses, opportunities, and threats), the various viewpoints (i.e., NSF, CISE, and academia) and stakeholder perspectives (i.e., faculty, NSF, federal government, and the Nation).  

Questions 

· What are the most important research areas for the future for CISE to address?

· What are the most important education issues for the future for CISE to address?

· What are the most important other issues (modality of grants, review process, staffing, budget, etc.) for the future for CISE to address?

Questions (BIG Picture)

· How can we be better positioned politically for budget growth?

· Our community, including industry and other stakeholders, must identify 3 or 4 BIG issues in research and education that people care about (i.e., reinvent the Internet, educational transformation using IT).

· How can the community organize to focus on systems-scale research and education initiatives?

· At the same time, how can we maintain stable, core research?

· How can the CISE AC help lead this?  

Setting Strategic Directions for CISE -- Breakout Sessions

The CISE AC broke into four groups to discuss strategic planning issues and Dr. Freeman suggested questions to stimulate the discussions.  Dr. Freeman said the CISE AC is uniquely poised to provide input to issues that will determine the future of the computer science and engineering field.  

The meeting adjourned at 3:30 p.m. for a guided tour of the Computer History Museum.

The CISE hosted a public seminar on Large-Scale Computing Research Efforts for the Future from 5:00 – 6:00 p.m. followed by a reception.

Friday, October 21, 2005

The meeting reconvened at 8:30 am and the CISE AC continued the breakout group sessions.  

Opening Comments

Dr. Freeman noted there was a good turnout for the public seminar.  The CISE AC liked having a public seminar as part of the meeting and having the meeting in another location, which allowed local speakers to participate.  

Dr. Freeman’s IPA term as Assistant Director (AD) for CISE ends in May 2006.  The MPS and ENG AD positions at NSF are also open.  NSF is working to restructure the hiring process to plan for transitions.  As part of this improved executive recruitment process, when it becomes known that a position will open up, NSF will post the vacancy.  Dr. Freeman can apply for the position but it will be an open competition.  

Reports from Breakout Groups

Professor Aho asked each breakout group to provide a brief presentation on their discussions of “Big Ideas” with time for comments.  Following the group presentations, they would try to prioritize the issues to provide input and recommendations to CISE. 

Group 4

Prof. Marc Snir summarized the discussions from Group 4.

How do we get better positioned politically for budget growth?

· Stop being inward looking and short term; focus on depth, breadth and pervasiveness of computing and information – it is the backbone of a knowledge economy, and thus the backbone of all sciences (natural and social).  It is about automating intellectual processes.

· Communicate that progress in CI is essential to progress in sciences and to a knowledge economy.  The analogy to a power grid is misleading; it is not mere infrastructure. The infrastructure for each application is specialized.  CI offers science and engineering that benefits all of our peers, including social sciences.

3-4 issues 

Balance money between “across the board” grants and focused initiatives.  Choose initiatives focused on important societal problems that can motivate advances in CI in multiple areas.  Examples might be:

· Double fuel economy through better traffic management; increase infrastructure efficiency

· Eliminate deaths due to medical errors

· Eliminate business travel through compelling telepresence

Education

Informatics education initiative similar to that in math and physics caused by Sputnik, including:

· K-12 broad skills and fluency education

· High school CS education with compelling intellectual content

· Informatics education for informatics dependent academic disciplines

· Outward looking CS curriculum

Miscellaneous

Ensure that the end of ITR does not shift the balance toward smaller grants.  Core challenges:

· Shift to the extremes: large scale, portable

· Social constraints on computing (cognitive, social, legal, economic)

· Application focus (e.g. sensors)

· Dislocation due to the end/change of Moore’s law

· Harmless software

Discussion:

· Advance Placement in Computer Science courses has been detrimental to getting more women into the computer science field.  The way to teach computer science is to incorporate good computer science elements into math, physics, fine arts, social sciences, etc. but make it clear that it is computer science that enables these other areas of study.

· Large grants should not be funded without expectations for management and evaluation.  

· Rather than look at larger vs. medium grants, look at grants targeted at a goal and then managed towards that goal.  

· More data is needed on the distribution of grants over the past years, what is anticipated in the future and what the CISE AC thinks it should be.

Group 2

John King summarized the three main topics from the group discussions:

· Transformation of Design.  The field has been a pioneering enterprise in developing new directions that lie at the evolution of design and systems that are robust and flexible.  There is a tension between traditional design strategies (typically rational) and the kind of activity in the open source community. The frontier is very exciting for all kinds of design purposes.

· Abstraction of Management and the Management of Abstraction.  CI has complex relationships between it and the things it engages in the world.  Researchers are making things, but also using them.  This is a world in which interaction affects and adds complexity to what we are doing.  It often takes complex systems to manage complex systems.  The computer science community is not very good at designing complex systems.  Concept of abstraction hierarchies is a strategy for managing abstractions. 

· Communication and Education. The model was moving from fear to felicity.  Recently a lot of the enterprise is being sold politically on disaster avoidance terms.  From end to end, computer science needs to capture the possibility and power of the business we are in and cast it in new ways.  Currently arguments appeal to features that don’t capture the imagination.  The focus is on job security and income.  Computer scientists need to articulate things like beauty and elegance in the expectation that they come out of computer science research.  

Group 3

Telle Whitney summarized three key ideas from the group discussions.

Education Reform

· Convene a group to reform CS curricula (focused on university)

· Gaming as a paradigm/vehicle for learning

· Micro ventures for unique applications

· Micro courses (combine computing AND another application e.g., the environment, biology, save the world, arts, etc.)

· Indirect impact on high school curricula

Social Computing

· Funding Centers for Technology for Social Needs – looking at education, infrastructure, and economic impact for the poor. The idea of micro-grants could be part of this.

· Leverage technology to promote information channels that prevent social interaction breakdown – technology that is commonly available could be used.

· Technology supporting decision makers under socially induced stressful conditions

Large Scale Systems Considered as Testbeds

· Built for sharing within wider research community

· Funding to transition testbeds from focused use to broad use

· Knowledge base for research community

· Funding for maintenance and operations

· Funding research for share-ability

Discussion:

· For reforming computer science curriculum, the key is to bring in the right group for guidance and input from other disciplines with the right curriculum.  Computer science should be infused with other areas.

· Radical changes are proposed beyond just expanding the notion of computer science.  

· Dr. Freeman said CISE and NSF have been talking about education reform quite extensively.  Four workshops are being planned for the end of October 2005 through mid-January 2006.  Information would be provided to CISE AC members.  Dr. Freeman said CISE would harvest as much as possible from the workshops.  The CISE AC noted that if the goal is to radically change education, it needs to be made clear and people that attend the workshops should be individuals with radical viewpoints that are in positions to affect change.

Group 1

Ann Anton summarized the group discussions and presented their ideas for the most important research areas for the future.

Key Area #1 Computing and Healthcare

· How de we partner with the right health care experts to identify the grand challenges that can be addressed by the CISE community?  Who are the leading players in the medical community who recognize that computing is key?  A Blue Ribbon medical group and computing could develop a road map/10 year plan and articulate what the needs are.  University hospitals make good testbeds.

· To gain support, it is important to communicate the broad societal impacts, the vision of computing within the context of health care and specific examples of success (i.e. electronic patient records).

· Key pieces include training graduate students and doctors in this area.  Pre-med programs with strong computational and computer science components that are multidisciplinary are needed.

Key Area #2 CS+X Program Development

· CS for Computer Science + X (other disciplines/applications) program development

· Encourage alternative paths

· Potential barriers include resistance  

CISE can support curriculum development grants and require open courseware development.  CISE can require metrics and assessment/evaluation.  It was recommended that CISE activities include a digital library of computing-related education artifacts on the CISE website.  A workshop for department chairs and educators could be funded to share best practices.

Key Area #3 Disaster Response and Recovery (DRR)

How do we partner with the DRR experts to identify the grand challenges that can be addressed by the CISE community?  Who are the leading players in the DRR community who recognize that computing is key?

Other areas for additional thought include: Transportation, Aging, Energy, K-12 Education, and Intelligence & Defense non-classified research.

Discussion:

· The CISE AC talked about the healthcare application.  They noted the importance of learning about what is already going on in this area.  Possibilities of a joint solicitation with HHS should be pursued.

· The CISE AC suggested that CISE look for a program manager who has interests/training in medical issues.

· Healthcare might be an appropriate topic for the next CISE AC meeting.

Wrap Up

Dr. Aho summarized the CISE AC discussions.  The issue of recommended grant size was not resolved.  The CISE AC would look at data available and perhaps have a discussion at the next CISE AC meeting.  Themes echoed from Dr. Kalil’s presentation in the breakout group discussions.  There is a lot of interest in large-distributed systems.  Education is a clear issue that everyone supports.  

Dr. Aho said it was a rich discussion and he enjoyed the interaction.  The meeting was valuable and will set in place mechanisms to help inform future CISE research initiatives.  There is strong interest in changing education so there is outreach and a role for education with other areas.  

Drs. Wright and Anton agreed to help organize a topic on healthcare for the spring 2006 CISE AC meeting.  Dr. Aho identified an education subcommittee of the CISE AC with initial members: Elizabeth Jessup, Barbara Grosz, Maria Klawe, and Joseph O’Rourke.  This group would work on education issues between meetings and provide updates to the full CISE AC.

Dr. Freeman solicited input as to the current 24-hour meeting format and the change in the agenda to allow more time for discussions.  The CISE AC felt the meeting was one of the best and felt the discussions on GENI and the Science of Design were most useful.  They encouraged CISE to continue to provide administrative information in the pre-meeting materials.   The agenda should determine the length of the meeting and the meeting time should allow CISE AC members to fly to or from the meeting on the half-day.

The education subcommittee agreed to meet over lunch following the meeting.  With no further discussion, the meeting adjourned at 12:25 p.m.

Summary of October 20-21, 2005 CISE AC Action Items

· CISE will email CISE AC members about the date for the spring 2006 meeting (proposed for April 24, 2006).

· CISE AC members should forward any requests for FY05 award data analysis they would like to see to Dr. Freeman who will forward to Ms. Koch.

· The CISE AC requested a list of the Science of Design awards for FY05 and FY06.

· Nominations for vacant positions in CISE were welcome via email to Dr. Freeman.

· Consider having an update on the theory subcommittee activities for the spring 2006 CISE AC meeting.

· CISE AC members were encouraged to read the CEOSE report Broadening Participation in America's Science and Engineering Workforce (http://www.nsf.gov/od/oia/activities/ceose/).
· CISE will provide an update on the Broadening Participation in Computing (BPC) at the Spring 2006 CISE AC meeting.

· CISE AC members were encouraged to review and comment on the draft strategic plan for cyberinfrastructure available on the NSF web site at http://www.nsf.gov/od/oci/CI-v40.pdf.

· An update on the CI Strategic Plan was suggested for the Spring 2006 CISE AC meeting.

· Information would be provided to CISE AC members on workshops in Education Reform planned for October 2005 through January 2006.

· The new CISE AC Education Subcommittee will provide an update of activities at the CISE AC spring meeting.

· Drs. Wright and Anton agreed to help organize a topic on healthcare for the spring 2006 CISE AC meeting.
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