Barbara Minsker’s Personal Point of View
Engineering Cyberinfrastructure Workshop

June 6, 2003

Below are my personal opinions on the four questions posed to the participants in this workshop:

· How will investments in cyberinfrastructure (CI) spur major advances in engineering research and education?

· For me, the most exciting opportunities that CI would enable would be opportunities for multidisciplinary collaboration on complex systems that cross traditional disciplinary boundaries. For example, I am interested in integrating sensors in multiple environments, such as in buildings and other infrastructure as well as in the natural environment, with collaborative information systems to improve understanding and management of hazards such as:

· Disasters that have complex effects in both the built and natural environment in urban areas

· The effects of urban infrastructure changes on existing infrastructure and the natural environment 

· Having real-time, on-demand, accessible computing at the supercomputing level will allow major advances to be made in supporting real-time decision making in numerous critical areas to our society, such as predicting the path of tornadoes, responding effectively to disasters such as earthquakes, etc.

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

· To really make a major difference in science and engineering, the emphasis in cyberinfrastructure needs to be on the “infrastructure,” creating a stable and relatively easy to use software environment that can be easily customized to meet the needs of different fields (“Windows” for researchers, but more stable). Some applications will need to serve as prototypes to develop the system, but they must:
· Represent a broad spectrum of applications, not just those that have traditionally been computationally intensive

· Collaborate closely with the computer scientists to ensure that results from the application prototypes will create general infrastructure that can easily be transferred to other fields

· It is essential that the cyberinfrastructure be taken the “last mile” to become stable and easy to use. Computer science researchers are not usually interested in this step and other routes (e.g., hiring professional programmers or collaborating with software firms) must be found to make this happen.

· The “cutting edge” of computer science is constantly evolving. CI must evolve with it, but always one step behind to ensure that it remains stable and easy to use. This need calls for a stable organizational structure to support the CI over the long-term.
· Develop a general road map for future investments in cyberinfrastructure. What investments need to come first and why? What payoffs can be expected? Provide input on cost estimates to implement the road map.

· Numerous “pieces” of CI are already out there and functioning, such as large datasets and great computational power. First priority should go to demonstrating the potential of CI through integrating existing capabilities with high-impact prototype applications. The applications need to have clear societal benefits that would give high payoffs from the initial investments, helping to spur interest in further development of the CI. They also must be required to contribute to general CI development through close collaborations with CS researchers and programmers. These applications should be funded at the level of $2-3 million/year for 3-5 years to ensure that they have substantial impact.

· Fundamental CS research is also needed that will provide future advances to the CI, but it should have an expectation and plan for integration into the CI through close collaborations with applications.
· What organizational structure is needed to provide long-term support for cyberinfrastructure development?

· A center-based approach is best, perhaps with 3-5 centers nationwide. The centers would perform basic CI research in close collaboration with application teams in the structure outlined above. Unlike the current PACI program, where the prototype applications are dominated by relatively few fields, the CI centers should involve rotating domains representing numerous fields to ensure that the CI meets the needs of the entire community.

· As noted above, the centers should have numerous “soft money” programmers as well as researchers, given the substantial effort to maintain and support stable CI.
