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Concurrent Program Reconstructing System for Iterative Method
Tetsuro Kimura , Taisuke Boku , Hideharu Amano

Faculty of Science and Technology
Keio University

3 - 14 - 1 Hiyoshi, Kohoku-ku, Yokohama 223, Japan

In this paper, a concurrent program reconstructing system for iterative method, named PRIME
is proposed. In the calculation with concurrent processes on multiprocessors, the overhead caused
by the control of fine grain processes degrades the system performance. One of the good solutions
for this problem is to reconstruct the program merging fine grain processes into more coarse one.
However, this processing req\uires a large amount of analysis of the program. To analyze the
program easily, the special language named NCC/i is provided. In this language, the method for
solving problems is confined within the iterative method. The PRIME system analyzes programs
described in NCC/i, and reconstructs it into new one with more coarse grain processes.
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#define SIZE 10
#define INITVAL O

process{
inport in[SIZE],
outport out ;
main row_p() ;
}row[n:SIZE](n) ;

init ;

/x 7O REER »/

row_p(n’
int n ;

{

/2 70X T LR «/

double a[SIZE}, b, x ;
int i, itr, elsize;

ireceive(init, &itr) ;
receive(init, &b) ;
ireceive(init, felsize) ;
for(i = 0 ; i < elsize ; i++)
receive(init, %afil]) ;
x = INITVAL ;
while( itr -~ ){
send(out, x) ;

t =0 ;
doeach{ /% FERTENIZAZARIC »/

for(i = 0 ; i < elsize ; i++){
entry(in[i],&temp)
t += a[i] * temp ;

)

}
x = (b. - t)/a[n] ;
}
}
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/% Process 1 */ /* Process 2 */

for (i=0; i<MAX;i++){ for(i=0 ; i<mx;i++) {
send(a,x) ; — recuve(a. &x) ;

for(j=0; j<MAX2; j++){ for(j=0 j<nAx2,J++>(

send(b, y) ; nd receive(b, &y) ;
receive(c, &z) ; -— send(c, z) ;
} }
} }
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iteration_group{
inport common_port ;
int cond = 1 ;

/% 3GAATIR— b #/
/% SGRWAER  +/

local PROCESS_A { )
s/ a-tx% A7 PROCESS_A KEHDOFHE
}

local PROCESS_B {
Jat A% 47 PROCESS_B KEFNFEHE
}

par_vwhile( cond ){
local PROCESS_A {
70+ X% A7 PROCESS_A KEIBNDFHRE
}

local PROCESS_B {
70t A7 PROCESS_B IZEA OFH&
}
receive( common_port, &cond ) ;
}
}
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#define SIZE 8
/x 7L AETE »/
process node {

inport north, south, east, west ;

outport out ;
double mydata, east_data, west_data,
north_data, south_data ;

}nodep{SIZE] [SIZE] () ;
process bound {

outport out ;

double mydata, indata ;
}bound[4]10) ;

/* 70X 5 LEREE »/
iteration_group{
local nodef{
mydata = 1.0 ;
}

local bound {
mydata = 0.0 ;
-}

par_while(1){
local node{

send( out , mydata ) ;

receive( east, &east_data ) ;

receive( west, &vest_data ) ;

receive( north, &north_data ) ;

receive( south, &ksouth_data ) ;

mydata = (east_data+south_data

+north_data+south_data)/4.0 ;
} .

local bound {
send(out, mydata) ;

}
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start0()
{

/* process 0 DL/

double
double
double

procO_mydata ;
procO_east_data, procO_west_data ;
procO_north_data, procO_south_data ;

/% process 1 DL »/-

double
double
double

proci_mydata ;
proci_east_data, procl_west_data ;
procl_north_data, procil_south_data ;

/% SAZRABE «/

doub

proc
proc

whil

le channelO, channeli, channel66 ;
O.mydata = 1.0 ;

1_mydata = 1.0 ;

e (1) {

/* send XDEIR (case B) */
send (procO_out, procO_mydata) ;
channel0 = (procO_mydata) ;
send(proci_out, procl_mydata) ;
channell = (proci_mydata) ;

/* receive XOEH (case B) +/
*(&procO_east_data) = channell ;
*(kprocl_west_data) = channel0 ;

/% receive XNDEM (case D) */
receive(proci_east, &proci_east_data) ;
receive(procO_west, kprocO_vest_data) ;
receive(procO_south, &procO_south_data) ;
receive{proci_south, gproci_south_data) ;

/% receive XDOEM (case C) */
receive(channel66_inport, &procO_north_data) ;
channel66 = #(&kprocO_north_data) ;
*(&proci_north_data) = channel66 ;

procO_mydata = (procO_east_data + procO_south_data

+ procO_north_data + procO_south_data) / 4.0 ;
proci_mydata = (proci_east_data + proci_south_data

+ proci_north_data + proci_south_data) / 4.0 ;

B8 27/ atR%RE LB
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