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2-D Laplace equation
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Sparse linear algebra

Iterative methods
 - Stationary methods
   Jacobi, Gauss-Seidel, SOR, SSOR, ADI
 - Non-stationary methods (Krylov subspace methods)
   CG, BiCG, BiCGSTAB, GMRES, CGR

Direct methods
 - Approximate Minimum Degree
 - Supernodal
 - Nested Dissection

Easier to parallelize, optimize

Robust



Sparse direct solvers



Factorization of a Sparse Matrix

Reordering



Factorization of a Random Sparse Matrix



Graph Representation of a Sparse Matrix

Fill in

New edge



Elimination Graph



Minimum degree ordering



Minimum degree ordering



Multiple Minimum Degree

Approximate Minimum Degree

Choose the nodes that are not neighbors 

Only calculates the approximate minimum degree
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Nested dissection ordering
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Graph partitioning

METIS



Sparse data format



Benchmarking



Factorization

left-looking right-looking



Multifrontal solver



Benchmarking
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