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Parallel Multigrid Methods on Manycore 
Clusters with IHK/McKernel

Kengo Nakajima*1,*2, Balazs Gerofi*2, Yutaka Ishikawa*2, Masashi Horikoshi*3
*1: Information Technology Center, University of Tokyo, *2: RIKEN R-CCS, *3: Intel

185th R-CCS Café, December 2, 2019
based on the presentation at:
ScalA19: 10th Workshop on Latest Advances in Scalable Algorithms for 
Large-Scale Systems in conjunction with SC19, November 18, 2019, Denver, CO
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Proposed Method: AM-hCGA
Adaptive Multilevel hCGA • If the number of MPI 

processes is O(104), hCGA
is effective

• If the number of MPI 
processes is O(106-107), 
number of processes at the 
2nd level of hCGA could be 
O(104).
– 2-Layers might not be enough 

for more processes
– More levels are needed ?

• AM-hCGA
– 3-Layers in this work

1st

Layer

2nd 
Layer

3rd 
Layer
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IHK/McKernel applied !!
There are still certain fluctuations, but much better than before
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Fluctuation of 5 Measurements
Effects of OS Jitter etc. are significant for larger number of nodes
It is unclear whether AM-hCGA is really faster than hCGA, or not.
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AM-hCGA: Effects of IHK/McKernel
Computation Time for hCGA= 100%, ■Communication，■Others

More significant reduction of comm. time by IHK/McKernel in “Tiny” 
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