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MPI ranks 144

● nx=ny is good, but 
not the best

● (nx,ny) != (ny,nx)
● nx|ny = 1 is always 

bad



● OMP_NUM_THREADS * 
MPI_Ranks kept constant

● No OpenMP penalty would 
be a horizontal line

● ELPA is OK up to 4 threads
● Useful for e.g. Quantum 

Espresso Exact Exchange 
simulations
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PZHEEVD

(nx,ny) best

nb best

Architecture SKX



● obtained with Cray perftools
● MPI tradeoff
● nx=12 is best overall time



solution 
time on 4 
nodes



APPENDIX A.
ELPA BENCHMARK

program benchmark_elpa
use elpa
use elpa_driver
...
call blacs_get(...)
call blacs_gridinit(...)
call blacs_gridinfo(...)

...
e => elpa_allocate()
call e%set("na", ln, err)
...
call e%set("complex_kernel", 
ELPA_2STAGE_COMPLEX_AVX512_BLOCK1, err)
call e%eigenvectors(a_sym, w, z, err)

end program benchmark_elpa

APPENDIX B.
PZHEEVD BENCHMARK

program benchmark_pzheevd
. . .

call blacs_get(...)
call blacs_gridinit(...)
call blacs_gridinfo(...)
. . .

call pzheevd(..., temp, ...)
. . .

call pzheevd(...,work, ...) 

end program benchmark_elpa
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