Summary of US–Japan JIFT Workshop on Integrated Modeling

January 29–31, 2007

A US-Japan JIFT workshop on Integrated Modeling of Fusion Plasmas took place January 29-31, 2007 in the Joint Institute for Computer Science facility at ORNL.  This was the 4th in a series of scientific exchanges on simulation of fusion plasmas, the previous one having been held at Kyushu University in September of 2005. The purpose of these workshops is to report on progress and issues dealing with integrated modeling of fusion devices, and to facilitate exchange of ideas and software and benchmarking of codes.  All meetings in the series have also included participation from Europe.  The scope of the 2007 workshop included plasma core transport and stability phenomena, as well as edge modeling, heating and current-drive, and computer science and mathematics developments of importance to fusion.  The meeting was attended by seven Japanese scientists, two from Europe and sixteen from the US including representation from the fusion, computer science and mathematics communities. In all representatives from six US SciDAC projects participated.  Slides from the presentations are available on the SWIM project web site (www.cswim.org – refer to the “Meetings” folder under the “navigation” tab)

It was clear that the integrated coupling of multiple physics models is a rapidly expanding and challenging field that is of importance for supporting ITER.  Furthermore, the deployment of large supercomputers is making feasible the coupling of very sophisticated physics models, although this also brings with it a rich set of challenges in mathematics and computer science.  The future of the workshop was discussed in a final wrap-up session. It seemed likely that this series, as US-Japan JIFT exchanges, would shift to another topic now after having had four meetings related to modeling.  Several avenues were discussed for continuing workshops on the focused issues of integrated fusion modeling, including associating such a meeting with the ITPA or with the ITER project itself.  However it was noted that these activities are more directed to applications of existing integrated models for specific targets, whereas this workshop is more driven by the science of developing and validating the integrated models themselves.  In any case there was general agreement on the need for an international forum for this particular community.  In addition it was agreed that the scale of this meeting, two and a half to three days duration and about 20 to 30 attendees, was the most useful.

After the formal workshop, an informal discussion was held on possibilities for increased standardization of code interfaces and data structure definitions.  The goal being to simplify and improve methods for communicating data between components within a simulation and to ease the complexity of comparison between different simulation codes and with experiments.  All three parties described the approaches being used in their simulation projects to define data structures and communicate data.  There was an extended discussion of the object-oriented structure based on XML schemas that is being developed by the Europeans.  

