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AMG operates by creating a sequence of increasingly
coarse matrices to accelerate the solution of a fine
resolution linear system.
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Source: University of Florida Sparse Matrix Collection

Strong Scaling on KNLs

This coarsening phase in the Trilinos multigrid library
(Muelu) uses a graph to encode the structure of the
matrix to create node aggregates. /
Distance-2 graph coloring can be used to generate
aggregates by selecting nodes sharing the same color

as root nodes, allowing them to be formed in parallel as E T S S
distance-2 coloring guarantees that no aggregates will RIS el semememed] TesRe 43 b0

overlap.
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Approach ﬁ e

« Extend the Greedy Coloring algorithm described in [1] to
support multiple models of parallelism.
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B chuc 1a-0 e i i e Conclusions / Future V
GreedyColor_VB(G, chunk;,chunk_size,colors)

num_uncolored = FindConflicts(G,colors)
ResolveConflicts(G,colors)

A distance-2 graph coloring algorithm developed

using Kokkos Kernels for use in aggregate
GreedyColor loops over sets of vertices to support GPUs formation by MueLu.

and other specialized environments with limited memory

per thread. Distance-2 methods are faster than computing a

_ distance-1 coloring of the square of the matrix.
GreedyColor_VB(G,chunk;,chunk_size,colors) 9 g

allocate forbidden[FORBIDDEN_SIZE]
for vid 1in chunk; do Future WOrk:

if vid is not colored then

offset & 0 » Explore edge-filtering techniques.

while !found and offset < num_verts do

initialize forbidden to False » TJest hierarchical parallelism models.

for each vid; in adj(vid) do

for each vid, in adj(vid,) do « Develop an edge-based method?

if vid != vid, then _ P
c = colors[vid,] °
if ¢ >= offset and c-offset < FORBIDDEN_SIZE then Can we make It determlnlStIC ]
forbidden[c-offset] = True
for each c in FORBIDDEN_SIZE do
if forbidden[c] is False then
colors[vid] = offset + c
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offset += FORBIDDEN_SIZE
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