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The super lightweight thread execution (meta-thread) method
using the logical thread collecting

KENTAROU AKASHI+* and HirosHr MATSUOt

The description method using thread is commonly used to describe a program efficiently
and briefly on an SMP computer. However, when too many threads are generated, it will lead
to large overheads such as thread generation. In this study, we propose a meta-thread sys-
tem that performs efficient processing, which is not OS, but a library that processes thread
generation 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 intelligible.
However, in a pthread library, it is difficult to describe the dependency between threads. To
solve this problem, we propose an extension to describe the dependency between threads.

goobooooooooboOooooooboo.oooon

1. 00O O04d

ooooooooooooooosMpOOOOO
gobooooobooooooooooooboobooooo.

oooosSsMPOOOOOOOOOOOOOOOO
gooooobooooooooooobooooooon
goooobooooooooooooooooobon
gooooboooooooooobocooooooon
gooooo.

ooobooooooooboboooooobooboo
goooboooooooooooooooooboon
gbooobooooobobooooooobobooo
oo oSUoOoOooooooOoooooonooon

t0oo0o0o0ooooooog
Nagoya Institute of Technology, Electrical and Com-
puter Engeneering

0130

00000000000 0000000000000
000000000000000000000000
ooo.
00000000000000000000000
00000000000 0000000000000
000 longimpO0O0000000000O00O0DOOO
00000000000000000000000 VO
Cilk? O StackThreads® 00000000 DOODO
00000000000 0000000000000
000000000 vVIOSY 0o0o0oooooo
00D00000000000000.0000000
0000000000000000000C/C++0
0000000000000 00000000000
000000000 00D0000000000.000
00000000000 0000000000000


研究会Temp
計算機アーキテクチャ

研究会Temp 
（２００３． ３． １０）

研究会Temp 
152－３

研究会Temp 
－13－


gobooooooooooooooobooooobon

0.0b0o0o000oooooboooooobooooon

gooooooooooooooooboooobon

gooboooooooooooooooobobDbon

goboooooooooooobo.
gboooooocooo

e JOODOOOOOOOOOLDOCOOOOOOOO
ooooooobooooooooobooooon
gooooooooooooooooooooon
gooooo.

e JOODODODODODOOOOODODODOOOOODO
gobooooobooooooooooo.

e JOOODOOOOOOODODOOODOOOOOODO
pthread 000000000000 OOOOO0O
goooooooooooboooboooooon
gooooo.

gboooooooooboocooooooooon.

goboooo200000000000000O0O
gobo30oooobooobboooooboonooon

O0000O00000000D0400 pthread OO

gooobooooooooooboooooboobon

goooooooboooobsbOooooboonooon
gboboboooooooooooooboooennnOO
oono

2. 0DO0OO0OooOOoo

gobooooooooooobocoOooobobooon
gboooboooooobooooooobobooooooon
gooSOOoOooOopoooooooOobooOooooo
goboo.ooooooooooooooboOooobon
goboooooooobog.

gooboboooobooooooboooboobooon
oobooooo
(1) DOooOOooOOooOoOoUOoOOOOoOOooOoOoO

gooooo.
(2) 0D0ODDODODODODODODOOOODOOOOOOOO
gooa.
gooog.
Thread Metathread
e [ | Em
Lo I ,,,,,,,, Ig,,,
\ v
CPU CPU CPU ‘ CPU ‘

01 00O0oooooo
Fig. 1 The concept of the Metathread
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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<e_w; j+=s_w){
Set_Index( p , i , j);
//000000000
int result = UsrFunc(task ,p);
if (result == EXIT_FILURE)
//0000000000000000
queue[i] . enqueue(p) ;
}

}
//000000000000

while( queue[i] .num != EMPTY){
p = queuel[i] .dequeue();
//0000000000
int result = UsrFunc(task ,p);
if (result == EXIT_FILURE)
//00000000000D000

queue [i] . enqueue (p) ;
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Fig. 3 Inside processing of a meta-thread system
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int main(){
//0000000
//000000000
mthread_setconcurrency( thread num );
//0000000
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] [j],NULL
, (pUsrFunc)UsrFunc, (void#*)arg) ;

}
//00000000000000

for(int i = 0;i < hji++){
for(int j = 0;j < w;j++){
mthread_join(tid[i] [j] , NULL);

}

return O;

}

04 pthread 000000000000 0O00O0O0ODOOO
Fig. 4 The parallel program based on the method of
describing a pthread library

int UsrFunc(void* data , mt_index * p ){
////000000

//000000000000000000000O0

oo
int h

GetIndex( p , 0);
GetIndex( p , 1);

int w

result[h] [w]l= 255 - matrix[h] [w];
return EXIT_SUCCESS;
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Fig. 6 The program which described parallel processing
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int UsrFunc(void* data , mt_index * p ){
////000000

int main(){
//0000000
mthread_setconcurrency( thread num );

mthread_t tid; //0000000
mt_index p;

p.dimension = 2; /000000000
p.index[0][0] = O; //00000000
p.index[0][1] = h-1;

p.index[1] [0] = 0;

p.index[1]1[1] = w-1;

mthread_create(&tid,NULL //00 00000
, (pUsrFunc)UsrFunc, (void*)matrix,&p) ;
(/000000000
mthread_join(tid , NULL);

return O;

int h = GetIndex( p , 0);
int w = GetIndex( p , 1);
CHECK (p,h,w-1); //000000

matrix[h] [w]l=2*matrix[h] [w-1];
return EXIT_SUCCESS;
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Fig. 7 A parallel program with a dependency
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Fig. 5 The parallel program using the meta-thread
library
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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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