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The super lightweight thread execution (meta-thread) method

using the logical thread collecting

KENTAROU AKASHI+* and HirosHr MATSUOt

In order to describe a program efficiently and briefly on a SMP computer, the method often
used is the description method which used the thread. However, when there are very many
threads generated, overheads, such as thread generation, are very large. Then, we propose
the meta-thread system which performs efficient processing, when not OS but a library pro-
cesses thread generation etc. Moreover, the efficiency of description is maintained as much as
possible. This does not generate a thread in fact to the thread generation by the programmer,
but performs sequentially on a small number of real thread.

Moreover, we implemented as a library with the interface similar to the pthread library well
known as the thread generation method in order to make description of a program intelligi-
ble. However, in a pthread library, it is difficult to describe the dependency between threads.

Then, it extended in order to describe the dependency between threads.
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Fig. 1 The concept of the Metathread
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thread cannot execute
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thread_execute( ){
mt_index p;
for(int i=b_h; i<e_h; i+=s_h ){
for(int j=b_w; j<ew; j+=s_.w){
Set_Index( p , i , j);
//FRERA Uy RDOFELT
int result = UsrFunc(task ,p);
if (result == EXIT_FILURE)
[/ FEATRATRER O IEF = —ITHMT 5
queue [i] . enqueue (p) ;
}
}
/¥ a2 —BE ol LT
while( queue[i] .num != EMPTY){
p = queuel[i] .dequeue();
//REA vy ROBFET
int result = UsrFunc(task ,p);
if (result == EXIT_FILURE)
[/ FEITRARER DIXF = —ICRT

queue[i] .enqueue(p);
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Fig. 3 Inside processing of a meta-thread system
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int main(){
/1RSI W
[IFEAVy FEDEE
mthread_setconcurrency( thread num );
// AV RDAR
for(int i = 0;i < hji++){
for(int j = 0;j < w;j++){
arg.h=h;arg.w=w;arg.m=matrix;
mthread_create(&tid[i] [j1,NULL
, (pUsrFunc)UsrFunc, (void*)arg) ;

}
}
JIER LAV Yy RETRTHRD
for(int i = 0;i < h;i++){
for(int j = 0;3 < w;j++){
mthread_join(tid[i][j] , NULL);

}

return O;

}

4 pthread 74 77V OFEREICHER L2 EF T 0 7T A
Fig. 4 The parallel program based on the method of

describing a pthread library

int UsrFunc(void* data , mt_index * p ){

/17 /913
J/GRBA Ly RIZEIY Y CToONIN—T B ERY
H9

int h = GetIndex( p , 0);

int w = GetIndex( p , 1);

result[h] [w]l= 255 - matrix[h] [w];
return EXIT_SUCCESS;

int main(){

/1A W
mthread_setconcurrency( thread num );
mthread_t tid; // A vy Rilk5+
mt_index p;

/BN —TNERE

p.dimension = 2;

p.index[0][0] = 0; /INVv—THREERRE
p-index[0] [1] = h-1;
p-index[1][0] = 0;

p.-index[1][1] = w-1;
mthread_create (&tid,NULL //A L v RDARL
, (pUsrFunc)UsrFunc, (void*)matrix,&p) ;
[/IAVy ROKTHRHD
mthread_join(tid , NULL);
return O;

}
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Fig. 5 The parallel program using the meta-thread
library
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Fig. 6 The program which described parallel processing
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int UsrFunc(void* data , mt_index * p ){
/11193 W
int h = GetIndex( p , 0);
int w = GetIndex( p , 1);
CHECK(p,h,w-1) ; /MRAF BRI E

matrix[h] [w]=2*matrix[h] [w-1];
return EXIT_SUCCESS;

7 RIFBEROEET WS T 0 7T A
Fig. 7 A parallel program with a dependency
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Fig. 8 The filter processing result using the meta-thread

library.
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Fig. 9 The DP-matching processing result using the

meta-thread library.
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