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Based on common group information, reading, and Breakout #2 (Models).  Questions are paraphrased from the Meeting agenda.

1. How could investments in CI spur major advances in engineering research and education?

a. enable effective real-time collaborations on real engineering problems

b. provide effective access at the desktop for engineers, educators and students

· for the formulation and solution of large, heterogeneous, multiscale models.

· for the use and development of large databases

· for the integration of data and models

2. For what types of research and education activities (provide examples) will CI be critical, and what characteristics will be required of the CI?  What are the major challenges?

a. high fidelity, real-time simulations

· for education in biological and chemical technology; this enables active learning.  Challenges are in model fidelity, real-time response, and in educating the educators.

· for understanding distributed real-time information from large models or data sets.  The challenge is to achieve tools that are as general and domain-independent as possible.

· another major challenge will be standards and protocols that are effective but broadly useful.  For instance, spatial data can be encoded in a number of standard formats for interchange, but it is not so simple to add related data for multiple, heterogeneous data values distributed in that space, nor is it clear how to reason with or about the features in such data (especially if it is changing in real-time)

3.  How can an effective partnership between computer scientists and engineering researchers and educators be developed to best provide the needed CI?

a. At least in engineering, this should be easy, though it often is not.  Engineers need a sufficient abstraction of the problem to make it a worthwhile activity for CS.  CS needs to work on sufficiently concrete problems to provide outcomes useful in engineering.  Finding is necessary, though not sufficient in most cases.  There also needs to be shared belief in the value potential in both disciplines.  Rewarding this in a review process will certainly help if it is not so constraining a requirement that proposals include participants who are not really integral to the effort.

4.  Develop a general road map for future investments in CI.  What investments need to come first and why?  What payoffs can be expected?  Provide input on cost estimates to implement the road map.

a. If there is a real technology gap in "middleware" e.g., "under the hood" network protocols, etc. that is now known that should certainly be addressed.  I believe it likely that this is the case, based on questions and information at the workshop and subsequent consultations with colleagues more knowledgeable in the area.  A separate workshop on this should be top priority for item 6.

b.  Second to item 4a, and essential to engineering, I would fund a small number of interdisciplinary centers (more than one engineering discipline, and also including CS) working on a collection of real engineering problems involving some or all of the following

· Heterogeneous multiscale modeling

· Large real-time distributed modeling

· Model/Data Integration

· Data Mining & Visualization

These will take some time to reach useful results.  The challenge is to find the balance of real engineering application and level of abstraction in order to impact engineering.

5. What organizational structure is needed to provide long-term support for CI development?

a. I would expect this to be a real challenge for the Foundation.  The budget seems awkward - relatively large and therefore potentially disruptive for the current management structure, but perhaps not sufficient to deliver on most of the expectations.  Is NSF really in, or does it want to be in the infrastructure business?  Is a billion dollars really enough funding to revolutionize science and engineering?

6.  What should be the path forward regarding future workshops and other activities?  What information is needed to address outstanding questions and knowledge gaps important for decision making about NSF's CI investments.

a. See item 4a.

