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Ucnonb3osaHue MPI Ha Intel Xeon Phi

= Native model — Bce npoueccbl MPI-nporpammbl BbINONAHAOTCA Ha conpoueccope

" [Iporpamma KOnmMpyeTcsa Ha COMPOLLeccop M 3anycKkaeTcs

cnmic

NUMA node 0

i

| MEM | | elnelniielelniniiselnteiiieleieiiiely |
Eth | I ! MEM :
B ol1[2f | X !

+ CPUO ! Jol1]2[3]a]s]6|7[8]!

: 3|4|5] | : |

S = '[9 |10 i

o lol1]2] | = Xeon Phi i

1

"cpur (9112 [27) . |

| 3145 et [36] - |

| [54] . i

! MEM | | '154]55|56 !

e o o o e e e = = = = e e e e e e e e e e e e e e e e o o = = = e

NUMA node 1



Ucnonb3osaHue MPI Ha Intel Xeon Phi

= Native model — Bce npoueccbl MPI-nporpammbl BbINONAHAOTCA Ha conpoueccope

" [Iporpamma KOnmMpyeTcsa Ha COMPOLLeccop M 3anycKkaeTcs
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Ucnonb3osaHue MPI Ha Intel Xeon Phi

= Symmetric model — npoueccbl nporpammbi BbIMOMIHAKTCA Ha XOCT-MalUMHE
n conpougeccope
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Ucnonb3osaHue MPI Ha Intel Xeon Phi

= Offload model — npoueccbl MPI-nporpammebl BbINOAHAKOTCA Ha XOCT-MaLlLNHE
n Bbirpy*atot (offload) yactb Kopga Ha conpoueccop

= #pragma offload, Intel MKL (MIC)
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MPI Native mode

# C6bopka nporpammsl

#include <unistd.h>

#include <stdio.h> 5 caF -/bulld.sh
#include <mpi.h> #1/bin/sh
int main(int argc, char **argv) mpiicc -mmic -Wall -std=c99 -02 -o \
{ hello ./hello.c

int rank, len;

char procname[MPI_MAX_PROCESSOR_NAME]; # 3anyck nporpammbl

$ cat ./launch.sh
MPI_Init(&argc, &argv); #!/bin/sh

MPI Get processor_name(procname, &len);

MPI Comm_rank(MPI_COMM_WORLD, &rank); TMP="mktemp -p /home/micshare/tmp -u’

cp -f ./hello $TMP

printf("Rank %d on %s\n", rank, procname); export I_MPI_MIC=enaW
MPI_Finalize();

mpirun -n 3 -f hosts $TMP

return 0; cnmic
} NUMA node 0
rm -f $TMP
cpuo |2H2 o ’ 2
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#include <unistd.h>
#tinclude <stdio.h>
#include <mpi.h>

int main(int argc, char **argv)

$ ./launch.sh

Rank © on
Rank 1 on
Rank 2 on
Rank 4 on
Rank 3

cnmic
cnmic
cnmic-mico
cnmic-mico
cnmic-mico
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MPI Symmetric mode

# C6bopka nporpammsl
$ cat ./build.sh
#!/bin/sh

# Binary for Xeon Phi
mpiicc -mmic -Wall -std=c99 -02 -o hello.mic ./hello.c

# Binary for Host
mpiicc -Wall -std=c99 -02 -o hello ./hello.c

# 3anyck nporpammbl Host + Phi - BapuaHTt 1
$ cat ./build.sh

#!/bin/sh

# Copy program to the NFS folder
TMP="mktemp -p /home/micshare/tmp -u’

cp -f ./hello.mic $TMP

# Launch the program (see hosts file)

export I _MPI MIC=enable

export I _MPI FABRICS=shm:tcpmpi

run -n 2 -host cnmic ./hello : -n 3 -host mic@ $TMP

rm -f $TMP



#include <unistd.h>
#tinclude <stdio.h>
#include <mpi.h>

int main(int argc, char **argv)

$ ./launch.sh

Rank © on
Rank 1 on
Rank 2 on
Rank 4 on
Rank 3
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cnmic-mico
cnmic-mico
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MPI Symmetric mode

# C6bopka nporpammsl
$ cat ./build.sh
#!/bin/sh

# Binary for Xeon Phi
mpiicc -mmic -Wall -std=c99 -02 -o hello.mic ./hello.c

# Binary for Host
mpiicc -Wall -std=c99 -02 -o hello ./hello.c

# 3anyck nporpammbl Host + Phi - BapuaHT 2
$ cat ./build.sh

# Copy program to the NFS folder
TMP="mktemp -p /home/micshare/tmp -u"
cp -f ./hello.mic "$TMP.mic"

cp -f ./hello $TMP

# Launch the program (see hosts file)
export I _MPI MIC=enable

export I MPI MIC POSTFIX=.mic

export I _MPI FABRICS=shm:tcp

mpirun -machinefile hosts $TMP



MPI Offload mode

int main(int argc, char **argv) # Cbopka nporpammb
{ $ cat ./build.sh
int rank, 1len; #!/bin/sh
char procname[MPI_MAX_PROCESSOR_NAME];

mpiicc -Wall -std=c99 -02 -o hello ./hello.c

MPI Init(&argc, &argv);
MPI_Get processor_name(procname, &len);

# 3anyckK nporpammbl
MPI_Comm_rank(MPI_COMM_WORLD, &rank); y porp

$ cat ./launch.sh

printf("Rank %d on %s\n", rank, procname); #!/bin/sh
#pragma offload target(mic) in(rank) mpirun -n 4 -host cnmic ./hello ./hello
{

printf("Hello, from Xeon Phi (offloaded from proc %d)\n", rank);

} chmic $ ./launch.sh

MPI_Finalize(); NUMA node 0 Rank © on cnmic
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KoHdpurypauua rubpugHoro NUMA-y3na cnmic

$ hwloc-1s chmic
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3aaaHue

= B Katanore GOL _2D_native pasmeweHa MPI-nporpamma mogennpoBaHmAa Urpbl
«Xn3Hb» (Game of Life, GOL, 2D-aekomno3unumsa), a TakKe CKpUnTbl COOPKU n
3anycKa nporpammbl B pexkmme native. OueHunTe ycKopeHne Nnporpammbl B 3TOM

pexunme.

= 3anyctute nporpammy GOL 2D B cummeTpudHom pexxknme. OueHuTe ee
YCKOpeHue.
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