Karypis Al Zoltan 
  
Keywords: 

High Performance Computing on distributed memory architectures.

To get an efficient code, one must:

1 balance the workloads of each processor 2 overlap or minimize communications 3 take care of memory accesses 4 exploit full processor characteristics We focus on the 1st and 2nd items. Direct application: multi-physics numerical simulations using 2D or 3D meshes.

Hypergraph model

Mesh

Dual Hypergraph H = (V, E) Our approach: Multi-level multi-criteria algorithm Refinement algorithm: Fiduccia-Mattheyses Key points:

cell c i vertex v i ∈ V
Move vertices according to their gain ("moves").

Avoid opposite moves: lock on the moved vertices.

When no more moves are possible: restore the best partition found.

If improvement: start a new "pass". Otherwise, end of the algorithm. 

Algorithm 2 Fiduccia-Mattheyses algorithm

  weight vector of a cell weight vector of a vertex c i and its neighboring cells N i hyperedge e = N i ∪ c i ∈ E communicate c i means y communications weight y on the hyperedge corresponding to cell c i partitioning (mesh of 3500 cells) Multi-criteria partitioning (mesh of 3500 cells) Multi-criteria partitioning (mesh of 22800 cells)

  10/2016 | PAGE 5/18 Initial partitioning algorithm Problem: partition a set of vectors of numbers The vertices' weights alone are considered, not the hyperedges. Some algorithms exist in mono-criterion (number partitioning), but in our knowledge not in multi-criteria. Algorithm 1 Initial partitioning algorithm Require: V set of vertices, Π partition 1: b max ← max criterion c Imbal c (Π) until No more vertex move can decrease b max | 12/10/2016 | PAGE 6

  Restore the best partition reached in the pass 8: until No improvement on the best partition quality | 12/10/2016 | PAGE 8/18Refinement algorithm: Fiduccia-Mattheyses

  

Summary of the algorithm

2 By default, Scotch launches 2 independent runs and returns the best partition found.