Infrastructure Policy Decision Applications 

Perhaps more general is

Scalable Simulations of Complex Systems

Background

1. Definition: We are interested in large-scale simulations of complex systems, which are modeled in terms of networks of interacting agents. 

2. In general the agents have incoherent asynchronous interactions, which can only be handled by event driven simulations that cannot be parallelized effectively. However there is an important class of systems that are characterized by a time evolution that can be divided into a set of evolution and planning phases which are each efficiently parallelizable. 

3. The evolution phases are handled, as traditional time stepped simulations and the planning phases as iterative processes that are subject to policy constraints and objectives. If the planning and time evolution leads to inconsistent scenarios, the plans are changed and the simulations rerun. This “application-driven rollback” is much more efficient that the general time warp mechanism included in most event driven simulations.

4. These ideas pioneered by Los Alamos appear to be generally applicable to any large complex system driven by global policy constrained local agents – a characteristic of many important systems.

5. We have great ideas

6. We have partners with great ideas, e.g., Los Alamos

7. We have some experience – LCOM project.

What do we expect to learn?

1. How to support policy decision applications in a mathematically sound methodology that also supports parallel scaling

2. Is Los Alamos approach general and how does it relate to other ideas from parallel computing, distributed object and DMSO arena?

3. How to setup partnerships between NCSA industrial program and academic partners and government entities

4. Computer Science rewards including understanding of new approaches to parallelization of complex systems and the type of object framework that supports this.

What will we do?

1. Move current LCOM simulation into scalable, service-based, framework

2. Set up collaboration with Los Alamos D division

3. Develop and XML and Java based framework  -- the DAOF (Decision Applications Object Framework) – that has clear linkage to both HLA/RTI and the Los Alamos work.

4. Search DoD for test app that can scale to large size 

5. Search industry for test app that can scale to large size

6. Compare and contrast Los Alamos approach. Develop a problem classification as to those which need event driven methods and which can be handled by the iterated time evolution approach. Are there important large problems that cannot be handled by scalable parallel simulation?

Resources: Start Sept 1 2001. End Aug 31 2002.

Summer 2001 coverage for some of  from an existing project. Need NCSA resources for LCOM and general approach

Fall 2001 Additional resources at NCSA and FSU

People: FSU??, NCSA???

Equipment  ???

Computer Time. 

PSP program can purchase some NCSA computer time 

Other- 

Travel – 10 trips at $1000 each

