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A C compiler for Large Data Sequential Processing using Remote Memory

Shiyo YOSHIMURA *', Hiroko MIDORIKAWA **

ABSTRACT : Prevailing 64bit-OS enables us to use a large memory address space in our programs.

When a program requires more memory than physical memory in a computer, a traditional virtual

memory system does page swap between a local hard disk. However, recent high-speed networks realize

better performance of accessing remote memories in network-connected computers, rather than accessing

a local hard disk. In this background, the Distributed Large Memory System, DLM, was designed as a

user-level software for high portability. The DLM provides very large virtual memory using remote

memories distributed over cluster nodes. This paper proposes a newly designed C compiler for DLM. It

provides an easy programming interface to use rich memory of DLM with existing sequential programs,

instead of developing parallel programs.
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int a[100][10] ;
dim int b[1000][1000] ;

K2 DLMT—% DK

- T — 2 EEIC Tdim) L AHN9 57215 DLM
F—x L LCHERAREIC /RS, ’3IChlERT,

dim double ¢[1000][1000] ;

=
B5

B3 DLMT—H2DEHT—4

- BT — #E Y 117 D malloc BI%k% dlm_alloc B

HioEXHZ 57217 TDLM 7 —& & U CEMAATRRIC 2
%, E412hlERwT,

d = (int(*))dIm_alloc(1000*1000*sizeof(int));

B4 DM T—20EHMT—2EY T

5%, DLM 7 —# ZF|H L TEFI O F R % R D
57077 MMATH S, B a(@)E, 10 @K HELF
(% 10G ) #ME L, main BT v & LB %
KRAL, 10 EOEFN A ERKT 5, median BAETIiZ 1 >
OEEESISy (10G @) OEFIES b@)2 AEL, *
IZITE DB a D 5> HD 1 DOEFIOEEZ 2 — L,
ZOEFIb EY—FTHI LKLY, FRELZRD TK
T, £ THZELILY, oS a(D)DEFIZNIEFTF %
HREELoD, 10 HOT — X FIDZENEIOHRAED KD
LNAHT BT T AIIRoTIND,

WEOT 7T A THIUE, OOERKIL, 7r—L
BH DT —V A€ Y OFIT — X EIRIC, QD%
Bix, v— WA EHROTa =NV AET ) DAL v I
WICEIY Y TonD P, 4RI dm £% (DLM 7 —#)
Lo TWATZD, §_Tr—H/LAE ) Ok —FiEE
2y, B—ANVAEYBRREY RWGEEIILERAE) O
—7HEBRIZI G D,

-
—



#include <stdlib.h>
#include <dimm.h>
#define NUM 10
#define LENGTH (10*(1L<<30)) //10G
dim int al]NUM][LENGTH]; // 400GB D
int median(long int num) {
dim int b[LENGTH]; // 40GB
long int j;
for (j=0;j <LENGTH; j++)
@ b[] = a[num][jl; @
gsort(b, LENGTH, sizeof(int), compare_int); ®
return b[LENGTH/2]; ®

)

}
int main ( int argc, char *argv[])
{
long inti, j;
for (i=0;i<NUM; i++)
for (j=0;j <LENGTH; j++)
@ a[i][j] = rand();
for (i=0;i<NUM; i++)Y
printf("median[%d] = %d¥n", i, median(i));
}
return O;
}
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int (*__dim_a_0)[(10*(1L<<30)); D

int median(long int num) {

int(*__dim_b_1);, @
long int j;
__dim_b_1 = (int (*))dIm_alloc((10%(1L<<30))*sizeof( int )): @
for (j=0;j < (10*(1L << 30)); j++)
@__dim_b_1[j]
dim_b_1,(10*(1L<<30)),sizeof(int),compare_int); ®
_dim_b_1); @

__dim_b_1[(10*(1L << 30))/2];

= dim_a_o[num][j]; ®
gsort(__
dim_free(

return

int main (int argc, char *argv[])
{
long inti, j;
dim_startup(&argc, &argv); @
(int(*)[(10*(1L<<30))])dIm_alloc(10*(10*(1L<<30))*sizeof( int));
for (i=0;i<10;i++)

_dim_a 0=

for (j=0;j < (10*(1L << 30)); j++)
@__dim_a_0[il[j] = rand()
for (i=0;i<10;i++)
printf("median[%d] = %d¥n", i, median(i));
dim_shutdown(): @
return O;

dim_shutdown(); ®
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#define M 256
#define N 1024
diminta[M][N] O©

void test_print ();

int main ( int argc, char *argv[]){
int b,i; @
dim double c[M]; ®

a[0)[0]=0; @ /VFxr—1T%
b=0; ® Y FR—nHLA
c[0] =0; ® IIVx—2T5

int a[5][5];, @
al0][0]=5; ® /U F—A LA

b=7, ON/DESSFN BN
c[0] = a[0J[0]; /U *x—4TF %

}
printf(“a[0][0] = %d ¥n”, a[0][0]); @
printf(“c[0] = %d ¥n”, ¢[Q]); @
test_print(b); ®@
WEE b LSO 32U x—L0T 5
return 0;

}

void test_print(int c) {
dim double a[M][N];

inti,c; ®

for (i=0; i<M; i++) {

a[i][0] = i+1; 0 F— 147
ct+; @ /U F—AL7R
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int (* dim a 0)[1024] @

void test_print ();

int main ( int argc, char *argv[]){
int bi; @
double (* dim ¢ 1); ®

dim_startup(&argc, &argv);
| _dim_a_0=(int(*)[1024])dIm_alloc(256*1024*sizeof(int));
| _dim_c_1=(double(*))dIm_alloc(256*sizeof(double));

__dim_a 0[0][0]=0; @
b=0;, ®
_dim_c_1[0]=0; ®

int a[5][5]; @
a[0][0] = 5;
b=7, ©
@ dim_c_1[0] = a[0][0];
}
printf(“a[0][0] = %d ¥n”, dim_a_0[0][0]); @
printf(“c[0] = %d ¥n”, _dim c 1[0]); ®©
test_print(b); ©@
dim_free(__dim_c_1);
dim_shutdown();
return 0;
dim_shutdown();
}
void test_print(int c) {
double (* dim a 1)[1024]; @
inti,c; ®

_dim_a 1=
(double(*)[1024])dIm_alloc(256*1024*sizeof(double));

for (i=0; i<256; i++) {
__dim_a_1[i][0] = i+1;
ct+; @

}

dim_free(_ dim_a_1);
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dim float pfMIMAX][MIMAX][MKMAX];
dim float al] MIMAX][MIMAX][MKMAX],
b[MIMAX][MIMAX][MKMAX],
c[MIMAX][MIMAX][MKMAX];
dIm float bnd[MIMAX][MIMAX][MKMAX];
dim float wrk1[MIMAX][MIMAX][MKMAX],
wrk2[MIMAX][MIMAX][MKMAX];
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T2K Open Supercomputer, HA8000

Machine HITACHI HA8000-tc/RS425
CPU AMD QuadCore Opteron 8356(2.3GHz )
4CPU/ node
Memory 32GB/node (936 nodes), 128GB/node (16nodes)
Cache L2 : 2MB/CPU (512KB/Core), L3 :2MB/CPU

Myrinet-10G x 4, (40Gbps) bonding4

i Myrinet-10G x 2, (20Gbps) bonding2
0s Linux kernel 2.6.18-53.1.19.¢l5 x86 64
Comniler gee version 4.1.2 20070626, Hitachi Optimizing C
P mpicc for 1.2.7
MPI Lib MPICH-MX (MPI 1.2)
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