Interactive Visualization of Large Unstructured Computations

A new visualization tool is available for users of Finite-Element (FE) and/or Arbitrary Lagrangian-Eulerian (ALE) simulation codes.  The 9215 Visualization team has deployed a first release of an interactive volume rendering capability for visualization of large unstructured datasets.  The tool has been implemented with ASCI-class computations in mind, and is already being used to visualize simulation data being produced on the ASCI-Red platform.  Deployment of this tool is part of an ongoing effort to provide scalable graphics and visualization tools that enable meaningful scientific analysis of high performance computing applications.

Volume rendering is a technique that produces images much like a colored X-ray through a complete 3-dimensional (3D) volume of data -- as opposed to polygonal rendering, which, when used with 3D volume data, is constrained to rendering surfaces that represent 2½-D extractions from the 3D domain. The ability to visualize volumetric data in its entirety often enables greater insight into structural features within the 3D data. The implementation provides a mix of high-speed rendering for preview, that leverages previously developed techniques for volume rendering of structured data, as well as the quality of true unstructured volume rendering. This combination allows an analyst to explore different viewing parameters at interactive rates (2-5 frame/sec) together with the ability to produce final renderings of the unstructured data on demand (for 700,000 elements, about 30 seconds per frame on a large SMP Silicon Graphics visualization server, using 15 processors). 

For more information, please contact Brian Wylie (bnwylie@cs.sandia.gov, 505-844-2238), Dino Pavlakos, Allen Robinson or Chris Garasi, Sandia National Laboratories, Albuquerque, NM 87185,]
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Figure 1.  One of the first uses of the tool is for visualization of large Z-pinch computations. The picture shown below represents a low and high resolution overall view as well as a close up view of the unstable surface of a magnetically imploding cylindrical sheath.  The computation was performed on 140 processors of the ASCI Red parallel computing machine at Sandia with a computational resolution of 700,000 unstructured cells.  Volume rendering for this problem provides a natural representation of the data, which is impossible to achieve with other techniques such as isosurface representations.

