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Functional Area(s):  IMT with implications for FMS
Problem description: One (disappointing) lesson from the first round of PET was the difficulty in implementing large classes of IMT and FMS applications on large-scale parallel machines. Technically this is related to unsolved and probably insoluble problems in scalable parallelism for event driven simulations. Recently Los Alamos D Division has developed new scalable technology – SDS or Sequential Dynamical Systems – which has been applied very successfully to a set of large simulations, which traditionally had been approached by event driven techniques. The Los Alamos work is typified by the national scale traffic simulations (TRANSIMS) but also is being applied to the spread of biological epidemics, wireless communication networks and wild fires. In a short analysis of this Los Alamos work, (http://aspen.csit.fsu.edu/collabtools/pet2resources) Fox has analyzed the applicability of SDS and suggested it could be applicable to a broad class of large complex system simulations. Event driven methods would only be needed in small-scale simulations. This observation could be of great importance to DoD as it would enable much higher fidelity simulations and change the base HLA/RTI/SPEEDES technology used today. Indiana and NCSA have proposed a new object based decision application framework (DAOF) gotten by combining SDS with emerging Internet and Object Grid technologies. There are many possible DoD applications, which could benefit from these ideas but here we focus on LCOM – the Logistics Composite model used at ASC with which NCSA has experience. 

Project solution:  We will combine an application survey and evaluation with a detailed prototype of DAOF. We will first visit Los Alamos and analyze their work in more detail to identify those applications where it may and more importantly may not work. We will then take this analysis and compare it with several key DoD IMT and FMS applications. We will further refine this analysis by consulting with the Los Alamos experts (D-2 section led by Chris Barrett) and those experienced with SPEEDES and other traditional complex system simulation technology. This work will be capped with a workshop which will bring together academic, DoE, DoD workers in the field of large scale infrastructure and other complex system simulations.


We will refine our initial SDS—Object Grid DAOF design and implement LCOM (or the essentials of an equivalent capability system) in terms of this general scalable parallel framework. This will involve interactions with LCOM users to identify how LCOM like systems would scale i.e. which parameters would get large and how the component linkages change in very large problems. Note this is important as our analysis suggests traditional techniques are likely to be best for “small problems” with SDS becoming a method of choice as one scales up the problem. We will demonstrate DAOF for a simplified LCOM during the first year. 

Project dependencies/interactions: This project could identify important technology for FMS and it would be helpful to analyze the implications of SDS to classes of FMS applications.

User impact/advocacy/collaboration:  LCOM is an important ASC application and it is very important to the entire modeling and test community to find scalable parallel technology for their simulations. This could benefit large initiatives such as simulation based acquisition.

Deliverable(s):  

April   2002 (or thereabouts): Workshop on the Decision Application Framework.

May 1 2002: Interim report on applicability of SDS technology to IMT applications 

September 30 2002: Extended report on applicability of SDS and proof of concept demonstration of the Decision Application Framework for LCOM.

Project Team:  Indiana University (IU), NCSA, ASC 
Cost/options: Total Cost for year $80K at Indiana University and $nnnnK at NCSA. The workshop costs are included in NCSA budget.
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