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criteria partitioning tools.

Context

In the field of numerical simulation, one challenge is to reduce the restitution time.

We consider simulations:

Running on distributed memory architectures Using 2D or 3D meshes

Coupling several physics (multi-physics simulations)

Running these simulations efficiently needs to:

1 Balance the workloads of each processor for each phase of the computation (2 computing phases: f and g, coupling the variables X and Y )

for t ∈ [0, t end -1] do X(t + 1) ← f (t + 1, X(t), Y (t)) # First computing phase Y (t + 1) ← g(t + 1, X(t + 1), Y (t))
# Second computing phase end for

Objectives:

1 Balance the workloads of each processor for each phase 2 Minimize communications between processors Our approach: Multi-level multi-criteria algorithm 
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Model

Mesh

Dual Graph G = (V, E) →

Problem : Graph partitioning

We search for a partition P of V respecting:

1 some constraints: load-balancing (imbalance of P is for all criteria smaller than a given tolerance)

2 an objective: minimize the edgecut (sum of the weights of the edges cut by the partition).

NP-Hard Problem.