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Parallel ILU Preconditioner Based on
Extended Hierarchical Interface Decomposition
for Heterogeneous environments

MasAE HAYASHI, Satosur OHSHIMA,
KENGO NAKAJIMAT!

Extended version of Hierarchical Interface Decomposition(HID) is developed
as an effective parallelization method for Finite Element Method(FEM) on
multi/many-core environments for its high locality of distributed mesh data.
And thichker separators introduced in Extended HID allow us to take into
account high level fill-ins in parallel ILU preconditioners. We implemented Ex-
tended HID to OpenMP parallel FEM base simulation of  linear elasticity
problem with heterogeneous property. The developed code has been tested on
the T2K Open Super Computer(T2K/Tokyo) using 1 node, 16 cores to evaluate
the robustness and the scalability of parallel ILU decomposition based on the
comparison with MC ordering.
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1 Simple cube geometries with heterogeneity for 3D linear elastic problems.
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2 Domain decomposition of FE mesh accoding to HID(left) and reordered matrix(right).

reordering.
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¥ 8 Extended HID with thicker level-2 separators.
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4 TIterations when increasing fill-in level using 16 cores on T2K/Tokyo for the 3D linear
elasticity model with 125,000 elements, 397,953 DOF.
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5 Elapsed time for iterations using 4 to 16 cores by MC ordering(left) and Extended HID(right)
on T2K/Tokyo for the 3D linear elasticity model with 125,000 elements, 397,953 DOF.
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6 Elapsed time for ILU factorization using 4 to 16 cores by MC ordering(left) and Extended
HID(right) on T2K/Tokyo for the 3D linear elasticity model with 125,000 elements, 397,953
DOF.
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7 Speed-up for ILU factorization using 4 to 16 cores by MC ordering(left) and Extended

HID(right) on T2K/Tokyo for the 3D linear elasticity model with 125,000 elements, 397,953
DOF.
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8 Increase in the number of colors by Multicolor ordering according to the level of fill-ins of ILU
preconditioner
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