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• Example code:
• Check available memory
[Xajacks@eln4 Mg2SiO4-geom]$ numactl --hardware

available: 2 nodes (0-1)

node 0 cpus: 0 2 4 6 8 10 12 14 16 18 20 22

node 0 size: 49090 MB

node 0 free: 32586 MB

node 1 cpus: 1 3 5 7 9 11 13 15 17 19 21 23

node 1 size: 49152 MB

node 1 free: 28820 MB

node distances:

node   0   1 

0:  10  21 

1:  21  10 

• Fails if exhausts memory
mpirun -n 64  numactl -m 1 ./castep.mpi forsterite

• Tries to used preferred memory, falls back if exhausts memory
mpirun -n 64  numactl -p 1 ./castep.mpi forsterite
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• Fortran:
• FASTMEM is Intel directive

• Wrapped hbw_malloc
• Call malloc directly in Fortran
• https://github.com/jeffhammond/myhbwmalloc

use fortran_hbwmalloc

include 'mpif.h'
integer offset_kind
parameter(offset_kind=MPI_OFFSET_KIND)
integer(kind=offset_kind) ptr
INTEGER(C_SIZE_T) param
type(C_PTR) localptr

real (kind=8) r8
pointer (pr8, r8)

if (type.eq.'r8') then
param = 8*dim
localptr = hbw_malloc(param)

else if (type.eq.'i4') then
param = 4*dim
localptr = hbw_malloc(param)

end if
ptr = transfer(localptr,ptr)

if (type.eq.'r8') then
call c_f_pointer(localptr, pr8)
call zeroall(dim,r8)

end if
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Test access

• Intel(R) Xeon Phi(TM) CPU 7210 @ 1.30GHz
• 64 core

• 16GB MCDRAM

• 215W TDP

• 1.3Ghz TDP, 1.1Ghz AVX

• 1.6Ghz Mesh

• 6.4GT/s OPIO

• 96GB DDR4@2133 MT/s



GS2 on KNL

• GS2 ported and run on KNL:
• Small test cases: sweet spots: 1,2,4,8,16,32,176,352,….

• ARCHER ~2.10 minutes (24 cores) (7% imbalance)

• Without fast mem: KNL (64 cores) (20% imbalance)
• Initialization             0.41 min    13.1 %
• Advance steps              2.65 min    86.1 %
• total from timer is:     3.08 min

• With fast mem: KNL (64 cores)
• Initialization             0.30 min    17.0 %
• Advance steps              1.43 min    81.8 %
• total from timer is:     1.74 min

• With cache mode: KNL
• Initialization             0.30 min    17.0 %
• Advance steps        1.44 min    81.8 %
• total from timer is:   1.76 min



GS2 Port to KNC Xeon Phi

• Profiling of vectorisation of GS2 shows good performance

• Pure MPI code performance
• ARCHER (2x12 core Xeon E5-2697, 16 MPI processes): 3.08 

minutes
• Host (2x8 core Xeon E5-2650, 16 MPI processes): 4.64 minutes
• 1 Phi (176 MPI processes): 7.34 minutes
• 1 Phi (235 MPI processes): 6.77 minutes
• 2 Phi’s (352 MPI processes): 47.71 minutes

• Hybrid code performance
• 1 Phi (80 MPI processes, 3 threads each): 7.95 minutes
• 1 Phi (120 MPI processes, 2 threads each): 7.07 minutes



CASTEP

• MgSiO4-Geom benchmark:
• ARCHER: 24 cores

• Total time          =    102.27 s

• KNL: 24 cores
• Total time          =    156.63 s

• KNL: 64 cores 
• Total time          =    149.65 s

• KNL: 64 cores cache mode
• Total time          =    146.88 s



CP2K

Results courtesy of Fiona



CP2K

Results courtesy of Fiona



LU factorisation (KNC)
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LU Factorisation
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LU factorisation
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MPI Performance - PingPong



MPI Performance - PingPong



MPI Performance - Allreduce



MPI Performance - Allreduce



MPI Performance – PingPong – Memory modes
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MPI Performance – PingPong – Memory modes
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