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Abstract

This is an overview of some of the recent developments in AWE's parallel 3D Lagrangian/ALE hydrocode PEGASUS. The ability to include slide surfaces in a model is crucial to obtaining the correct dynamics for many of PEGASUS’s applications at AWE. The large-scale nature of these applications demands parallel computation. Therefore significant work has been carried out in order to develop an approach that allows the scalable calculation of fully Lagrangian slide surfaces. This has been achieved by splitting the slide surface calculation across processors independently of the main mesh decomposition. The slide decomposition changes dynamically as the simulation progresses so as to maintain a high level of load balance. An outline of the method will be given along with results demonstrating its parallel performance.

Another important development is the implementation of a parallel advection scheme. The Van Leer mass-coordinates based momentum advection scheme, used in the serial version of the code, has been generalised so as to be fully unstructured. This allows ALE regions to be split arbitrarily across processors giving considerably more flexibility for load-balancing calculations. The aim is to use ParMETIS in order to obtain load-balance simultaneously in both the Lagrangian and re-map phases of the calculation. The generalisation of the momentum advection scheme will be outlined and results presented demonstrating both the validity and performance of the approach. This development is now providing the basis of a full multi-material ALE scheme. The presentation will discuss this and other future code developments.

