Notes on Visit to Los Alamos March 30-31st 99

Los Alamos computing systems (hardware and software) support two major classes of applications

a) High end Computational Science: this includes ASCI, Climate, QCD, Astrophysics etc. This is currently "classic" parallel algorithms and large-scale data and visualization. I think future will see growing interest in integration with distributed systems supporting collaboration, multiple computational components etc. I think such richer user-friendly environments should allow one to more easily integrate computation into new fields (Earthquake science, Bioscience etc.).

b) Societal and National Security applications including crisis management, transportation systems. These are typically complex distributed systems where the high-end computers are one but not only critical part.

Comments on my Expertise/Interests

This is application based computing systems with my original (Caltech) focus on parallel algorithms and software broadened to distributed systems including collaboration and enterprise information systems. Note that my interest is not on "base computer science issues" but rather in the applications of computers. As applications tend to require "working systems that people can use", my interest is to produce reasonable quality software. I am perhaps over broad in my application interest but it includes physical systems, "complex systems" (as in TRANSIMS) and information based applications (as in education). Often realistic systems today include aspects of all these application areas, which need to be integrated. In this regard, I broadened the definition of computational science to Internetics as explained in a chapter in a recent book (http://www.npac.syr.edu/users/gcf/internetics/ )

Technically much of my recent work is based on the observation that current commercial distributed object and web technologies provide wonderful distributed system technology on which large scale high performance systems can be built. A rather defocused discussion of this is at http://www.npac.syr.edu/users/gcf/rcihpcc/rcinpacpaperoct98.html
I am also interested in new approaches to education in physics and computer science. For example see white paper http://www.npac.syr.edu/users/gcf/physicsedinit/whitepaper.html
Where can I help Los Alamos?

Your applications need large-scale software systems where "scale" includes performance (computational science) and distribution (as in crisis management and multi site HPCC systems as in ASCI). Such systems encompass problem solving environments, the various ASCI initiatives (distance and distributed computing) and the software needed to support societal/National Security applications. The latter need to be "multi-scale" spanning from the palm pilot of the first responder to a crisis to the multi teraflop DELPHI real time simulation.

So I can help Los Alamos design and build the necessary large-scale software systems to enable and integrate your diverse applications. I can at a different level, help you disseminate your computer science and science knowledge using the expertise I have in electronic education. This can also enable distributed scientific collaboration as needed between ASCI sites.

LSS (Large Scale Systems) Corporation

In a cycle that includes research, prototyping and sustainable deployed software systems, I suggest that it is essential to include a mechanism to produce sustainable software. In the initial HPCC initiative, sustainability was assumed to come from technology transfer to industry. This did not succeed as industry found the return on investment insufficient. As far as I can see, the issue is simply not being addressed today. The NSF PACI model sometimes appears to assume that a loosely knit group of university researchers can produce sustainable software. This model is very successful in producing ideas, requirements and consensus. It will not produce deployable systems.

Thus I suggest one set up an organization called perhaps "The Large Scale Systems Corporation" (or LSS Corp.). The goal of LSS Corp, is take selected system and system component prototypes and develop them as a sustainable entity with both commercial and "government" value. We use "government" generally to include DoE, NSF, other agencies and applications such as crisis management associated with National Security. Government value implies software has great value to the nation but there is no direct commercial business model. However I believe one can usually couple government needs with commercial applications so that there is a combined sustainable model. Potential areas for such "dual use" sustainable development include cluster operating systems, programming environments (POOMA, HPF, high performance Java ), high-end object brokers, scientific collaboration, visualization, I/O etc. NSA would I assume, like this model to build high-end computers but my interest is software systems.

LSS Corp. should itself perhaps be a not for profit organization but when appropriate, spin off a commercial for profit company in which perhaps LSS Corp. holds shares. DoE, other federal agencies, companies such as Compaq, HP, IBM, SGI, Sun, venture capitalists should be interested and put in funds for parts of this activity. Such stakeholders should form (part of) a board of directors. 

The proposed operating model is for LSS Corp. to investigate prototypes and find commercial technology and applications "near" the government requirements. If market analysis were encouraging, then one would develop in LSS Corp. the appropriate "dual use" systems. This would still require as now government investment but done right, the life cycle cost should be lower and software quality higher.

a) In managing LSS Corp. good decisions and oversight is needed to ensure that one not sink into one of two extremes

b) Commercial only mode focussing on lucrative low end products

c) Government only mode ignoring commercial market.

One also needs to ensure that LSS Corp. is not perceived as unfair competition to industry.

I believe that wise leadership with a strong board of directors can address these problems.

A Proposed Role

I could take technical leadership of a cross cutting software systems activity. I would be best used as technical lead and not a "manager".

My role could perhaps divided as 75% Los Alamos and 25% LSS Corp. set up in your research park.

· Goals of my Los Alamos role could include:

· Ensure that integrated large-scale software systems are developed for Los Alamos's needs in both computational science and Societal/National Security areas. This activity would involve an appropriate mix of research, prototyping and sustainable infrastructure

· Develop and implement concept of LSS Corp. or equivalent in the research park so as to provide a plausible route to sustainable software.

· Develop and implement a strategy to make Los Alamos the leader in large-scale systems -- both in reality and in international perception.

· Make Los Alamos Science and Computer Science expertise more accessible through modern multimedia web technology and so contribute to enrichment of national science knowledge and education.

