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superLU with M3DC1 128K matrix Scaling Experiments on Perlmutter 
CPU

Matrix size min_mn  1,781,784
Nonzeros in L       1,920,066,272
Nonzeros in U       1,919,417,190
nonzeros in L+U     3837701678

1.8x

3.0x
4.5x

7.0x

1.2x

2.1x
2.5x

4.2x



One-sided Communication for Solvers
Matrix size min_mn  1,781,784
Nonzeros in L       1,920,066,272
Nonzeros in U       1,919,417,190
nonzeros in L+U     3837701678

Speedup Onesided vs. Twosided solve 

1node 2nodes 4nodes 8nodes 16nodes 32nodes

1core/node 1.00 1.02 1.17 1.39 0.95

2cores/node 0.94 0.98 1.28 1.38 0.95 0.99

4cores/node 1.15 1.27 1.34 0.93 0.98 0.94

8cores/node 1.36 1.41 0.95 0.97 1.00

16cores/node 1.47 0.94 0.95 0.96

32cores/node 0.91 1.04 0.97

64cores/node 0.98 0.93

128cores/node 0.95

• Network is noisy, nodes are quirky.



M3D Benchmarking

• Performance trend mismatch between M3DC1 and standalone superLU
• Benchmarking the solve part in M3DC1 via PETSc interface

Cori Haswell Factorization Trisolve

processes/plane 64 128 256 64 128 256 

standalone superLU 
(one plane)

13.5s 13.3s 12.5s 0.19s 0.12s 0.10s

M3DC1 (time/count)
2 planes
reported from PETSc  7.59s  6.89s  9.24s  0.09s  0.09s  0.10s



Batch 1D Toroidal Solves for C1 (Hans Johansen, hjohansen@lbl.gov)






