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mmm-1.2.13-0.el7.x86_64

$rpm -qveos
veos-2.1.0 -1.el7.x86_64
$rpm -g mmm
mmpi.2.13 -0.el7.x86_64

nec-mpi-runtime-2.3.0-1.e17.x86_64 NEC MPI

NUMA
NEC MPI

$rpm - nec - mpi- runtime

nec- mpi- runtime -2.3.0 - 1.el7.x86_64
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2.1 E—ROZEE

. Memory

| NUMA Node-0
' 4Cores
| 2408

i NUMA Node-1
i 4Cores
24GB
Normal Partitioning
/NUMA
2 VE B/FE— RDEE
VE /opt/nec/ve/bin/vecmd
(NUMA ) <VE node number>
VE ” -N <VE node number>"
v ec md VE

# lopt/nec/ve/bin/lvecmd - N <VE node number> vconfig set partitioning_mode on

# lopt/nec/ve/bin/lvecmd - N <VE node number> state set off

# /opt/nec/ve/bin/vecmd - N <VE node number> state set mnt

# lopt/ necl/ve/binlvecmd - N <VE node number> reset card

# lopt/nec/ve/bin/vecmd - N <VE node number> vconfig set partitioning_mode off
# lopt/nec/ve/bin/vecmd - N <VE node number> state set off

# lopt/nec/ve/bin/vecmd -N <VE node number> state set mnt

# lopt/nec/ve/bin/vecmd - N <VE node number> reset card

VE VH/Linux
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/opt/nec/velbin/venumainfo

venumainfo availabl e: 1 nodes(0)

VE NUMA 0

$ /opt/necive/bin/venumainfo
VE Node: 0

available: 1 nodes(0)
nodeOcpus: 01234567
node 0 size: 49152 MB

node O free: 49024 MB

NUMA venumainfo avail able: -12 nodes (0
NUMA 0 NUMA 1

$ /opt/nec/ve/bin/venumainfo

VE Node: 0

available: 2 nodes(0 -1)

nodeOcpus: 0123
node O size: 24576 MB
node 0 free: 24448 MB
node 1 cpus: 4567
node 1 size: 24576 MB
node 1 free: 24576 MB
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| 24GB
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1 4Cores
1 24GB

' NUMA Node-0

! NUMA Node-1

Waiting to be dispatched

Using remote node memory

Yy NUMA Node-0
 4Cores
| 24GB

' NUMA Node-1
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1 24GB

__________________________________________

. CORE . Memory - Process - Thread
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845 NUMA E—RTOI'0O935LDET

NUMA NUMA
4.1 VEOS#l=
NUMA VEOS NUMA
NUMA ( )
NUMA ( )
VEOS MPOL_DEFAULT
NUMA ve_exec
--cpunodebind
VE NUMA
--localmembind
NUMA VEOS
MPOL_BIND
--membind --cpunodebind NUMA NUMA
VE_NUMA_OPT N UM
binf mt V E
ve_execopti on
$ /opt/necive /bin/lve_exec  -- cpunodebind= 0 ./a.out

Environment vverexedbl|l e and

5

$ VE_NUMA_OP'F- localmembind " /opt/nec/ve/bin/ve_exec a.out
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Environment variable and binf mt

5

$ VE_NUMA_OPT- cpunodebind =0 -- localmembind " ./a.out

4.2 MPIJOYSL#=

4.2.1 HE
NUMA MP I V E MP |
NUMA NUMA MP | NUMA
MP | NUMA
5
MP | NUMA
MP | V E
2 NUMA
NUMA 6
NUMA Node-0 NUMA Node-0
4Cores 4Cores
24GB 24GB
NUMA Node-1 NUMA Node-1
4Cores 4Cores
24GB 24GB
. CORE . Memory @ 11 process
5 NUMA J — RRigEDHI NUMA



4 NUMA

NUMA Node-0 NUMA Node-0
4Cores 4Cores
24GB 24GB
Rank0 Rank14
NUMA Node-1 NUMA Node-1
4Cores 4Cores
24GB 24GB
Rank1 Rank15
. CORE . Memory - MPI process - Thread
6 NUMA J — RKIBEDHI + MP | NUMA

4.2.2 NUMA £—RZ{EET S0
8VE 1VE 4 NUMA 0
4 NUMA 1 6 4 aout 7

$ mpirun -ve 0-7 ZnumaO-1 -np 64 ./a.out

NUMA Node-0 NUMA Node-0
4Cores 4Cores

24GB 24GB

NUMA Node-1 NUMA Node-1
4Cores 4Cores

24GB 24GB

. CORE . Memory - MPI process
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4.3 RIVFALY RTOISLBR

4.3.1 OpenMP / EENESIE

2.1.0 NEC OpenMP
V E
NUMA NUMA
2. 0. NEC OpenMP
V E
NUMA OMP_NUM_THREADS=4
4 NUMA

4.3.2 Pthread

NUMA
#define _GNU_SOURCE
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#define handle_error_en(en, msg) ¥
do { errno = en; perror(msg); exit(EXIT_FAILURE); } while (0)
int
main(int argc, char *argv[])
{
int s, num_threads;
Cpu_set_t cpuset;
pthread_t thread,;
thread = pthread_self();
/* Check the actual affinity mask a ssigned to the thread */
s = pthread_getaffinity_np(thread, sizeof(cpu_set t), &cpuset);
if (s!1=0)
handle_error_en(s, "pthread_getaffinity_np");
num_threads = CPU_COUNT(&cpuset);
[* Creat the appropriate number of threads */
}




4 NUMA
4.4 NUMAODT=$HDAPI
4.4.1 ve_get_numa_node
int ve_get_numa_node(unsigned *node);
ve_get _numa_node () NUMA
NUMA node
0 errno -1
l i bsysve
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VEOS

U numactl

i ve_exec taskset prlimit strace time VE_NUMA_OPT

0 VE_NODE_NUMBER VE VE

#0 V E #0 “Nodel's Offline
@) NUMA VEOS NUMA
NUMA
NUMA

i

0 clone()/fork()/ vfork()/exec()

NUMA

i

@) NUMA

taskset sched_setaffinity() pthread_setaffinity_np( )
NUMA

NEC Network Queuing System V (NQSV)

U NQSV SXAurora TSUBASA NQSV R1.09
VENUMA VE NUMA
VE
NQSV [ ] 1XENUMA
NQSV
O R1.08 NQSV ON
VE

ON OFF VE

O NQSV VE
VE NQSV VE_NODE_NUMBER

ve_ exNc
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