Motivation

In this project, we consider the numerical solution of the second order elliptic PDEs
defined on a three dimensional tetrahedral domain with Finite Element Method (FEM):

V- (0(x) Va(x)) + Au(x) = £(x)
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Background

1. GPU architecture

Host Interface

GigaThead

2. Compact assembly step

Implementation

1. Bottom-up double partitioning with k-MIS.
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3. Geometry-informed AMG
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I 6PRRWKHG DJJUHIJDWLRQ PXOWLJULG
I %ORFN -DFREL UHOD[DWLRQV
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meshes GPU | CPU | speedup
Regular | 0.0298 | 1.080 30
Irregular | 0.0229 | 1.010 44
Heart 0.0465 | 3.114 07
Brain 0.0355 | 3.077 87
Blobs 0.0319 | 2.525 79

JRU WKH LWHUDWLRQ VWHS ZH FRPSDUH RXU PHWK
OLEUDULHYV

meshes patch Hypre- o | CUSP- 52 CUSP- Hypre- 53
PCGAMG | PCGAMG PCGAMG CG CG

Regular | 0.139(19) 3.86(25) | 28 | 0.175(36) | 1.3 | 0.680(329) | 3.73(329) | 5

Irregular | 0.167(31) 3.02(29) | 18 | 0.216(56) | 1.3 | 2.43(1639) | 14.8(1639) | 6

Heart 0.218(20) 11.2(31) | 51 | 0.631(46) | 2.9 | 4.64(1148) | 33.8(1131) | 7

Brain 0.165(19) 7.78(27) | 47 | 0.432(45) | 2.6 | 8.15(1838) | 60.4(1810) | 9

Blobs 0.172(23) 5.70(28) | 33 | 0.409(50) | 2.4 | 3.34(1048) | 16.0(1030) | 5
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