
Parallélisme et concurrence avec les threads Posix

1 Extraits du fichier count.c

// V e r s i o n a v e c p a r a l l e l i s m e r e c u r s i f , m a i s q u i c r e e un s e u l n o u v e a u

// t h r e a d , p o u r un s e u l d e s sous - p r o b l e m e s , l ’ a u t r e e t a n t t r a i t e de

// f a c o n s e q u e n t i e l l e ( p a r le t h r e a d p a r e n t ).

// S t r u c t u r e p o u r l e s a r g u m e n t s l o r s d e s a p p e l s a c o u n t .

typedef struct {

int* a; // Le t a b l e a u a a n a l y s e r .

int inf , sup; // L e s b o r n e s de la t r a n c h e a t r a i t e r .

int seuil; // Le s e u i l de r e c u r s i o n .

Predicat pred;

int en_parallele; // Si e x e c u t e e de f a c o n p a r a l l e l e (1) , s i n o n ( 0 ) .

} ArgsCount1;

//
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void* threaded_count1( void* _args ) {

ArgsCount1 *args;

args = (ArgsCount1 *) _args; // P o u r e v i t e r l e s c a s t s s u b s e q u e n t s .

if (args ->sup - args ->inf + 1 <= args ->seuil) {

// C a s de b a s e .

long nb = count_seq( args ->a, args ->inf , args ->sup , args ->pred );

if (args ->en_parallele)

pthread_exit( (void*) nb );

else

return (void*) nb;

}

// C a s r e c u r s i f .

ArgsCount1 args1 , args2;

args1 = args2 = *args;

int mid = (args ->inf + args ->sup) / 2;

args1.sup = mid;

args2.inf = mid + 1;

// On c r e e le t h r e a d p o u r qu ’ il e x e c u t e le p r e m i e r a p p e l en p a r a l l e l e .

pthread_attr_t attr;

pthread_attr_init (&attr);

pthread_t thread1;

args1.en_parallele = 1;

pthread_create (&thread1 , &attr , threaded_count1 , (void*) &args1);

// On t r a i t e le d e u x i e m e a p p e l de f a c o n s e q u e n t i e l l e .

args2.en_parallele = 0;

long nb2 = (long) threaded_count1( (void*) &args2 );

// On a t t e n d le r e s u l t a t du p r e m i e r t h r e a d .

long nb1;

pthread_join(thread1 , (void*) &nb1);

// On c o m b i n e l e s s o l u t i o n s et on r e t o u r n e le r e s u l t a t f i n a l .

if (args ->en_parallele)

pthread_exit( (void*) nb1 + nb2 );

else

return (void *) nb1 + nb2;

}
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// F o n c t i o n p r i n c i p a l e , q u i e f f e c t u e le p r e m i e r appel , m a i s s a n s

// n e c e s s a i r e m e n t l a n c e r un n o u v e a u t h r e a d .

long count_rec_par1( int a[], int inf , int sup , int seuil , Predicat pred ) {

// On d e f i n i t l e s a r g u m e n t s p o u r le p r e m i e r appel , q u i s e r a e x e c u t e

// p a r le t h r e a d c o u r a n t .

ArgsCount1 args;

args.a = a;

args.inf = inf;

args.sup = sup;

args.seuil = seuil;

args.pred = pred;

args.en_parallele = 0;

// On l a n c e l ’ a p p e l .

return (long) threaded_count1( &args );

}
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2 Extraits du fichier svar.c

// C o n s t r u c t e u r de b a s e .

SVar new_SVar ()

{

SVar sv = (SVar) malloc( sizeof(SVarStruct) );

sv ->state = EMPTY;

pthread_mutex_init (&sv ->mutex , NULL);

pthread_cond_init (&sv->full , NULL);

return sv;

}

// M u t a t e u r .

void set_value( SVar sv , Value value )

{

pthread_mutex_lock (&sv ->mutex);

assert( is_empty(sv) && "*** sv pas vide!?" );

sv ->value = value;

sv ->state = FULL;

pthread_cond_broadcast (&sv ->full);

pthread_mutex_unlock (&sv->mutex );

}

// O b s e r v a t e u r s .

Value value( SVar sv )

{

pthread_mutex_lock (&sv ->mutex);

if ( is_empty(sv) ) {

pthread_cond_wait (&sv->full , &sv ->mutex);

}

pthread_mutex_unlock (&sv->mutex );

return sv->value;

}

//
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typedef struct {

SVar svToWait;

SVar svResult;

Value (*proc)(Value );

} ArgsThen;

static Value threaded_then( Value args ) {

ArgsThen* args_then = (ArgsThen *) args;

Value val = value(args_then ->sv_to_wait );

Value res = args_then ->proc(val);

set_value( args_then ->sv_result , res );

pthread_exit( NULL );

}

SVar then( SVar sv, Value (*proc)(Value )) {

SVar res = new_SVar ();

ArgsThen* args = (ArgsThen *) malloc( sizeof(ArgsThen) );

args ->sv_to_wait = sv;

args ->sv_result = res;

args ->proc = proc;

pthread_attr_t attr;

pthread_t thread;

pthread_attr_init (&attr);

pthread_create (&thread , &attr , threaded_then , (void*) args );

return res;

}
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