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Thank you for the opportunity to participate in the discussion.  It was a good chance to start thinking about what this all means for Engineering.  I’ll just present a few of my reactions and hope that they are of some use.

1)
What is cyberinfrastructure all about?  If we’re going to spend $1B, I do think that we need to define it, and it needs to be done in a crisp and compelling way. To me, it seems to be all about collaboration – machine-to-machine, human to machine, human to human. In the first case, we have heterogeneous computing for large-scale simulations.  In the second case, we have access to computing resources, computing services, to experimental equipment, and to data.  I believe that we can articulate what we want to accomplish in these two cases and that there will be serious CS issues to engage that community.  If we arrive at the point where communities share resources through a cyber infrastructure and where the physical location of the resource is no longer of much concern, then I do think we will have transformed research and education in a real way, but I don’t know if this a vision that will generate enthusiasm in the CS community (which is not to say that there won’t be some enthusiasm to address the security, quality-of-service, interoperability, etc. issues).


The third aspect of collaboration, human-to-human, is the real challenge.  Can a cyberinfrastructure transform the way we do research and education?  Can the quality of our remote collaborations be essentially identical to those located down the hall?  If we can do this, it will change the practice of engineering and engineering education, and the impact on the broader society would be profound.  Cyberinfrastructure would truly be one of “those things that we can’t live without.”


Finally, having machines and humans connected by a CI dramatically increases the amount of information that I can access and the rate at which information and requests impinge on me.  It also connects me with different kinds of information that I don’t even know how to make sense of.  Helping human beings deal with an exponentially increasing flow of information is another suitable grand challenge.

2)
Relations with CISE.  My interactions with a computer scientist/engineer in building the PUNCH system were very positive.  He wanted a live testbed to see what the issues were and how effective his solutions were.  I insisted that it had to operate 24hrs/day and be useful – not just a CS research project.  We both achieved our objectives.  I believe that there are people in CISE who would like to use Engineering as a test bed for their research and that if joint RFPs are defined, appropriate partnerships will be developed.

3)
Can CS build our cyberinfrastructure?  The interest in CS, just as in Engineering, is in research and education.  Generally, I would not expect them to be interested not in deploying and supporting production-ready systems.  I doubt that we would want them to.  We should be asking CISE to do the long-range visionary research that will lead to fundamentally new capabilities for CI.

4)
Who builds the CI?  Engineering teams could do it for themselves, but I’ve seen several of these projects and they tend to get done in an ad hoc, jury-rigged way.  Software professionals could do it, but they often have a very conservative, take no chances attitudes (unless they are used to working in a research environment).  It seems to me that is has to be a three-way partnership with Engineering (applications) driving it with their vision of what they want to do, CS providing the IT vision and long-range thinking, and software professionals (used to working with software developed by researchers).  The right combination of people might be in the supercomputing centers, but they exist elsewhere too.

5)
How do we spend funds appropriately?  We cannot at this time specify the CI we want to build – one that will transform the practice of Engineering and society as well.  I would argue that NSF should adopt the view that a significant fraction of the investment be application –driven with ENG/CISE partnerships and SCI/CISE partnerships.  We need people who are passionate about making CI work for their communities, who have novel ideas, and we shouldn’t constrain them too much with an emphasis on standards before we even know what is going to work and what isn’t.

6)
A final thought.  If we think about the CI that we already have, much of what we find useful came from people with a problem to solve.  I don’t believe that the Arpanet was built for e-mail – it was an afterthought.  We rely on www browsers and servers to access information – HTML was created when physicists needed to share information.  Pre-print servers have transformed the way physicists work, and it was all done by a physicist.  My point is that there is a lot of IT research needed to make the plumbing in this interconnected cyber infrastructure work, but the ideas that really make it something that transforms how we work are likely to come from people with a problem to solve.

7)
A final, final thought.  What are the three challenges of CI as I see them?

a) 
Connecting computers, data repositories, and experimental equipment in a way that is readily and transparently accessible by humans in a way that ties communities together and makes the physical location of the resource irrelevant.

b)
Enabling human-to-human interactions in a fundamentally new way that makes the quality of the interaction essentially independent of where the collaborators are located. 

c)
Helping individuals understand and deal with exponentially increasing amounts of information of all kinds.
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