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In this work, parallel preconditioning methods based on “Hierarchical Interface Decomposition (HID)”
and hybrid parallel programming models were applied to finite-element based simulations of linear
elasticity problems in media with heterogeneous material properties. Reverse Cuthill-McKee reordering
with cyclic multicoloring (CM-RCM) was applied for parallelism through OpenMP [1]. The developed
code has been tested on the “T2K Open Supercomputer (Todai Combined Cluster, T2K/Tokyo) [2]” using
up to 512 cores. T2K/Tokyo is an AMD Quad-core Opteron-based combined cluster system with 952
nodes. Each node includes four “sockets” of AMD Quad-core Opteron processors (2.3GHz). Because
T2K/Tokyo is based on cache-coherent NUMA (cc-NUMA) architecture, careful design of software and
data structure is required for efficient access to local memory.

Performance of Hybrid 4x4 parallel programming model is competitive with that of flat MPI using
appropriate command lines for NUMA control.
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