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PVAS-Hello

#include <pvas.h> for( i=0; i<N; i++ ) {
PVASZE|i] : =i :
#include <sys/types.h> err = pvas_spawn( pvd, &pvid,
° #include <sys/wait.h> argv[0], new_argv,
Bl7at 2 PVAS-TaskO | |4 jude <stdio.h> environ, &pid );

#include <errno.h> ifterr!=0) _exit(9);
PVAS-Task1 }

#define N (10) do{
PVAS-Task2 /* wait for termination */

int main( int argc, char **argv ) { wait( NULL );
PVAS-Task3 extern char **environ; } while( errno != ECHILD );

char *new_argv[3];
pid_t pid; err = pvas_destroy( pvd );
PVAS-Task4 int pvd, pvid, i, err; if(err1=0) _exit(9);
/* done ! */
PVAS-Task5 if(arge <2){ /* not PVAS task */
if( ( err = pvas_create( NULL, 0, telse{ /*PVAS task */
PVAS-Taské6 &pvd)) !=0){ if( pvas_get_pvid( &pvid ) =0){
_exit(9); _exit(9);
. } )
PVAS-Task? new_argv[0] = argv[0]; printf( "Hello, this is PVAS task ”
new_argv[1] = "dummy"; “at %d (pid=%d)\n",
PVAS-Task8 new_argv[2] = NULL; pvid, getpid() );
}
PVAS-Task9 return 0;
}

PVASSY A0

7at ZDOBFERIIHED 7o A EFHU

« PVASY A 7 D% [ % wait() THFT5
pvas_spawn() TBl70t A (PVAS¥ A7) D
FDIIHER I N5

e printf() FIXFHWIZEZ 5

VA% %3 (O ATE BRI Y

Core’N4 ¥ FH H[HE (sched_setaffinity)
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PVASZ[H]

Bl7ax 2

#include <pvas.h>

#include <sys/types.h>
#include <sys/wait.h>
#include <stdlib.h>
#include <stdio.h>
#include <errno.h>

#define N (10)
#define M (100000)
typedef struct exp {

my_barrier_t barrier0;
my_barrier_t barrier1;
float *a;

Yexp_t;

int main( int arge, char **argv ) {

extern char **environ;

pid_t pid;
int  pvd, pvid, err;
pvid = -1;

err = pvas_get_pvid( &pvid );
ifterr!=0){ /* not PVAS task */
if( ( err = pvas_create( NULL, 0,
&pvd)) !=0)
_exit( 99 );
pvid = 0;
err = pvas_spawn( pvd, &pvid,
argv[0], argv,
environ, &pid );
if(err!1=0) _exit( 99 );
do { /* wait for */
wait( NULL );
} while( errno != ECHILD );
/* done ! */
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Master

sl ZOW (2/3)

}else { /* PVAS task */
void *export;
exp_t *exp;
float *a, sum;
int id, i;
if( pvid == 0 ) { /* Master */

a = (float*) malloc(

sizeof(float) * M );

for( i=0; i<M; i++ )
a[i] = ((float) i) / 1000.0;

err = pvas_ealloc( sizeof(exp_t));

if(err 1=0) _exit( 99 );

if( ( err = pvas_get_export_info(
PVAS_MY_PVID,

&export, NULL) ) !=0)

_exit( 99 );

typedef struct exp {
my_barrier_t barrier0;
my_barrier_t barrier1;
float *a;

yexp_t;

exp = (exp_t*) export;
exp->a = a;

my_barrier_init( &exp->barrier0,
N+1);
my_barrier_init( &exp->barrier1,

N+1);

for(i=0; i<N; i++ ) {
id=i+1;
err = pvas_spawn(
PVAS_MY_SPACE,
&id, argv[0], argv,
environ, NULL);
if(err !I=0) _exit( 99 );
}
my_barrier_wait( &exp->barrier0 );
sum = 0.0;
for(i=0; i<N; i++ ) {
/* get export region of myself */
if( (err = pvas_get_export_info(
i+1, &export,
NULL)) !'=0) _exit( 99 );
sum += *(float*)export;
}

my_barrier_wait( &exp->barrier1 );

/* wait for termination */
do{
wait( &status ):
} while( errno != ECHILD );
/* all child tasks are done ! */

printf( "sum = %f\n", sum );

12
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PVASZ4Ji]
—>
}else{ /*slave PVAS tasks */ /* get export region of myself */
intio, ie; err = pvas_get_export_info(
PVAS-TaskO PVAS_MY_PVID,
/* get export region of master */ &export, NULL ) );
PVAS-Task1 if( ( err = pvas_get_export_info( if(err 1= 0) _exit( 99 );
0, &export,
i NULL))!=0){ *(float*) export = sum;
PVAS-Task2 _exit( 99 ); my_barrier_wait( &exp->barrier0 );
} /* here, the main task gathers */
PVAS-Task3 exp = (exp_t*) export; my_barrier_wait( &exp->barrier1 );
a = exp->a; }
PVAS-Task4 }
id = pvid - 1; return 0;
PVAS-Task5 i0=(M/N) " id; }
ie=i0+(M/N);
sum = 0.0; typedef struct exp {
PVAS-Task6 for( i=i0; i<ie; i++ ) sum += alil; my_barrier_t barrier0;
my_barrier_t barrier1;
PVAS-Task7 err = pvas_ealloc( sizeof( float ); float *a;
if(err 1=0) _exit( 99 ); yexp_t;
PVAS-Task8
PVAS-Task9

14
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® VM operation

— VM operation benchmark was evaluated by using hand-made micro
benchmark.
Released Software Research Topics ~ In this benchmark, multiple tasks execute mmap, memset and munmap
) _ Ly operations 1000 times over parallel degrees.
» The K Software » Operating System updated '15/7/3

— PVAS and multi-process implementation show good performance even if the

» (p)NetCDF » Communication updated number of tasks increases (Fig.4).
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» MPICH
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e Reboot (PVAS’\» FDLinux)

$ uname -a
Linux wallaby11.aics-sys.riken.jp 2.6.32-279.14.1.el6.pvas-1.1.x86_64 #1 SMP Wed
Feb 3 17:22:32 JST 2016 x86_64 x86_64 x86_64 GNU/Linux

e Jopt/pvas APICA VA =3NS
o 2N N&IHT

$ gcc myprog.c -fpie -pie -0 myprog -l/opt/pvas/include -L/opt/pvas/x86_64/lib -Ipvas
-Ipthread

$ export LD_LIBRARY_PATH=/opt/pvas/x86_64/lib:$LD_LIBRARY_PATH

$ ./myprog

o BIEflio TAZ VL E WS AL, ahori@riken.jp
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