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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):

• The second order elliptic PDEs appear in many scientific and engineering problems.
• The FEM is a widely used method for solving the PDEs.

1. GPU architecture

2. Compact assembly step

3. Geometry-informed AMG
• Geometry-informed partitioning for aggregates and patches.
• Smoothed aggregation multigrid.
• Block-Jacobi relaxations.
• New V-cycle.

1. Bottom-up double partitioning with k-MIS.

• Partition the nodes into aggregates.
• Build induced graph from aggregates.
• Partition again into patches.

2. Patch sparse matrix format (patchSPM) data structure.

• CPU: Intel i7 965 Extreme, 3.2GHz, 8MB L3 cache
• GPU: Nvidia GTX 580, 1544MHz, 512 core
For the assembly step, we compare our GPU implementation with our optimized-
CPU implementation.

For the iteration step, we compare our method with state of the art CPU and GPU 
libraries


