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Rozdelenie ulohy

najjednoduchsi sposob rozdelenia ulohy pomocou
prikazu fork()

vytvori novy nezavisly proces identicky s
povodnym procesom

navratova hodnota v povodnom procese je PID
noveho procesu

navratova hodnota v novom procese je 0

komunikacia medzi procesmi je mozna pomocou
rur (pipe) - caka kym nepride hodnota

problém, pokial chceme zdielat premenné



Priklad

pid = fork();
if(pid < 0) {
fork error function();
} else if(pid == 0) {
child function() ;
} else {

parent function() ;



#include
#include
#include
#include

#include

Priklad

<sys/types.h>
<sys/wait.h>
<stdio.h>
<unistd.h>
<stdlib.h>

#define ITEMS 500000

int share, pid;

int pi[2];



Priklad pokracovanie

void konzument (void *a) {
printf ("Process %s: start\n", (char *)a);
while (1) {
read (pi[0], &share, sizeof(int));
printf ("Process %s: %i\n", (char *)a, share);
if (share == -1){
break;
};
};
printf ("Process %s: end\n", (char *)a);
return ( (void) NULL) ;



Priklad pokracovanie

void producent (void *a) {
int 1;
printf ("Process %s: start\n", (char *)a);
for (i = 0; i<ITEMS; i++) {

share = (int)rand();
if (share == -1) share = 0;
if (1 == ITEMS - 1) share = -1;

printf ("Process %s: %i\n", (char *)a, share);
write(pi[l], &share, sizeof(int));
};
printf ("Process %s: end\n", (char *)a);
return ( (void)NULL) ;



Priklad pokracovanie

int main|()

{

pipe(pi) ;

if (pid=fork() ,pid==0) {
close(pi[0]);
producent ( (void*) "producent") ;

} else {
close(pi[l]):;
konzument ( (void*) "konzument") ;

}

return 0;



Viakna

* inou moznostou ako rozdelit program na niekolko
podcasti je pouzitie vlakien (threads)

THREAD 1 THREAD 2
a = data; b = data;
at++; b--;

data = a; data = b;

* problém vSak nastane ked chcem pracovat so
zdielanou premennou

* nie je zaruceneg, s akou hodnou data program
skonCi



Viakna

* moznosti: ak bolo na zaCiatku data = 0

data = -1
data = 0
data =1
data = iné Cislo (ak bolo pouzité v dobe prepisu)
THREAD 1 THREAD 2
a = data; b = data;
at+; b--;
data = a; data = b;

* potrebujem riadit pristup k zdielanej premennej



Vytvorenie viakna

* pomocou prikazu z standardnej kniznice pthread.h

#include <pthread.h>

int pthread create (pthread t *thread id,
const pthread attr t *attributes,

void * (*thread function) (void ¥*),

void *arguments) ;



Ukoncenie vidkna

 vlakno mozem explicitne ukoncit pomocou prikazu
int pthread exit (void *status);

* v pOvodnom procese musim pockat, kym
neskoncia vsetky vlakna

* ukoncenie povodneho procesu by viedlo k
predcasneému ukonceniu vlakien

* alebo ak potrebujem aby iné vlakno cakalo na
ukoncCenie dalSieho

int pthread join (pthread t thread, wvoid **status ptr);



Riadenie pristupu
* mutex
* join
* semafor



Mutex

zabezpeci vzajomné vylucenie sucasneho pristupu
k zdielanému prostriedku (zamkne kriticku oblast)

inicializacia mutexu
int pthread mutex init (pthread mutex t *mut,
const pthread mutexattr t *attr)

zamknutie mutexu
int pthread mutex lock (pthread mutex t *mut)

odomknutie mutexu
int pthread mutex unlock (pthread mutex t
*mut)

zrusenie mutexu
int pthread mutex destroy (pthread mutex t
*mut) ;




Priklad (mutex + join)

#include <stdio.h>
#include <pthread.h>

#define NTHREADS 10

volid *thread function(void *);

pthread_mutex_t mutexl = PTHREAD MUTEX INITIALIZER;
int counter = 0;

main () {
pthread t thread id[NTHREADS];
int i, 3;

for (i=0; 1 < NTHREADS; i++) {
pthread create( &thread id[i], NULL, thread function, NULL );
}
for(3=0; 7 < NTHREADS; j++) {
pthread join( thread id[j], NULL);
}
printf ("Final counter value: %d\n", counter);

}

void *thread function(void *dummyPtr
printf ("Thread number %$1d\n", pthr
pthread mutex lock( &mutexl );
counter++;
pthread mutex unlock( &mutexl );

}

) |


http://node1.yo-linux.com/cgi-bin/man2html?cgi_command=pthread_self

Semafor

sluzi na riadenie pristupu k zdielanym
prostriedkom

je potrebné pouzit kniznicu semaphore.h

inicializacia semaforu
int sem init(sem t *, int, unsigned)

nastavenie signalu semaforu
int sempost(sem t ¥*)

Cakanie na signal volno
int semwait(sem t ¥*)

zrusenie semaforu
int sem destroy(sem t ¥*)



Priklad

#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <semaphore.h>
#define ITEMS 99999

sem t semfull;
sem t semempty;

int share;



Priklad

void * konzument (void *a) {
printf ("Process %s: start\n", (char *)a);
while (1) {
sem wait (&semfull) ;
printf ("Process %s: %i\n", (char ¥*)a,
share) ;
1f (share == -1) {
sem post (&semempty) ;
break;
}i
sem post (&semempty) ;
};
printf ("Process %s: end\n", (char *)a);
return NULL;

}



Priklad

void * producent (void *a) {
int 1;
printf ("Process %s: start\n", (char *)a);
for (1 = 0; i<ITEMS; i++){
sem wait (&semempty) ;

share = (int)rand() ;
if (share == -1) share = 0;
if (1 == ITEMS - 1) share = -1;

printf ("Process %s: %i\n", (char *)a,
share) ;
sem post (&semfull) ;
}i
printf ("Process %s: end\n", (char *)a);
return NULL;

}



Priklad

int main () {
pthread t a,b;

sem init(&semfull, 0, 0);

sem init (&semempty, 0, 1);

pthread create(&a, NULL, producent, (void*) "producent");
pthread create (&b, NULL, konzument, (void*)"konzument");
pthread join(a, NULL);

pthread join(b, NULL);

sem destroy (&semfull);

sem destroy (&semempty) ;

return 0;



o ' L | L]
Zdiel'anie pamate
 ked' potrebujeme zdielat urcitu ¢ast pamate medzi
viacerymi procesmi
* procesy vytvorime pomocou prikazu fork()

* vytvorenie linku na zdielany objekt
int shm open(const char *name, int oflag, mode t mode)
int shm unlink(const char *name)

* namapovanie suboru alebo zariadenie do pamate

void *mmap (void *start, size t length, int prot, int flags, int
fd, off t offset)

int munmap (void *start, size t length)

* alokacia segmentu zdielanej pamate

int shmget(key t key, size t size, int shmflg)
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