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PROBLEM CONTRIBUTIONS EXAMPLE - THE POISSON PROBLEM - OPTIMIZED SCHWARZ
Exascale computing requires resilience, scala- A generic framework to solve Schwarz meth- Generic interface condition
bility and efficiency. A test bed is required to: ods for very large problems using deal.ii [1].
Solve for all permutations below: — Au(x) = f(x),Vx € Q; B(u) = g,on 052
1. Test and solve large general problems.
2. Test the capability of the Schwarz methods, 1. Optimized Schwarz, Restricted Schwarz / Vi -V, dx — / p;Bp; dx = / w; f dx + / ;g dx 1 =1,--- N
one-level and multilevel methods. and Multi-level Schwarz methods. ‘2 os2 ‘2 os2
3. Experiment with different interface bound- 2. Different partitioning methods: Trilinos
ary conditions for the Optimized Schwarz - Zoltan, METIS, pd4est with adaptive Robin interface condition
methods. meshing.
. Test the benefits of an asynchronous COM- 3. Different finite element problems and tech- —Au = T, (...
munication layer, especially at exascale. niques. u=a, O \ Ui, k= {(1..N) —m},Vk x m ¢ (
gz - au = g, Or, k=4{(1..N) —m},Vk x m & () (1)
METHOD gk = (821, | Ozu) . k={(1..N) —m},Vk xm & ()
1. Partition can be replaced by different modules: METIS, Zoltan, KaHIP, pdest, on .
userdefined
kxmé() kxmé()
2. System solution is hardware agnostic: CPU, GPU, KNL and indifferent to communication layers: m : / Vi Vi + Z / pi(ap;) = / w; f + Z / ik (2)
Synchronous or asynchronous. fhm koo O8mk $dm koo O8mk
) Create Triangulation;
e )l [ e
l / Get system sparsity:
Apply be;

Initial sys-
tem assembly Assemble matrix;
l Assemble rhs;

Solve system Hardware agnostic

N

Estimate error;
Partition;
Re-assemble;

/ Output /
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