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Distributed Processing Environment VIOS IV

ToMOHIDE KAWAWAKI+ and HIRosHI MATSUO+

Recently, in cluster environment, distributed and parallel processing for data-dependent
process, such as image processing, a simulation have been reasonable. In this case, descrip-
tion of data distribution, data allocation, and communication become very important problem.
This paper proposes the distributed processing environment VIOS which performs large-scale
data parallel processing in cluster environment. The new features of the proposed method
are : (1) the same parallel processing syntax for multi-dimension data based, (2) cache reflesh
instruction, (3) the parallel processing syntax that need not to consider about the dependence
between each parallel processing unit, (4) auto communication packing and overlap commu-
nication and calculation by the system, aimed at providing the high abstract programming
environment for the general parallel data processing. Furthermore, we described some pro-
cesses using VIOS, and evaluate the description capability and the throughput in comparison
with the case that was described by the C language.
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Fig. 1 VIOS system construction
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// D000000 ---—-=-—--——-

#pragma host_name hostl 01D

#pragma host_name host2

#pragma host_name host3

#pragma host_name host4

// 000000000
~020

// 0000000

#pragma use_intercomm
#pragma divide_num 2
#pragma connect_start

/* 0000000
int w,h, pic;
1024;

h w;

pic = w/3%2+1;
fImage data(w,h);

int i,j;

~03a0

w

for(j=w/3; j<pic; j=j+1) {
for(i=w/3; i<pic; i=i+1) {
data(i,j) = 8;

}

~03b0
~040
~0s0

imgLoad("../image/jacobi.pgm", data);
set(data, cache, 1);
module(jacobi, data);

// 0000000

02 0000oO00oOoooOo VPE-iOOOOOO
Fig. 2 An example of main-flow programming by VPE-i
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//000 c00000000000000000D

vs_module
jacobi(fImage data)
{
fImage_opt shadow(data); // 0000000000
// 01000 (@O0000)O0O0ooOOOoOooo
vsSetBoundary2D(1) ;
for(;;) {
parallel(x,y) { <010
shadow[][] = (data[-1][] + datal[][-1] + \
data[+1]1[] + datal[][+1]) / 4;
~020
}
ImgCopy(data, shadow); // DO0OO0O0O0OO0OD
vsSyncCache(data); // 0000000000 ~0O30

03 JacobiOOODOO VIOSOOOOO
Fig. 3 VIOS module programing for jacobian method
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Fig. 4 The execution of proposed method
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Fig. 5 Speed up rate of Execution time for VIOS
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