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//

// SEMAPHORE: PSEUDO-CODE ‘

//

sem_init(sem_t *s, int initvalue) { fggjwm_fnf%” )ng)

s->value = initvalue;
) kbl =)

sem_wait(sem_t *s) {
s—>value--;
if (s->value < 0) :
put_self_to_sleep(); // put self to sleep(%——1y—

}@

sem_post(sem_t *s) {
s—>value++;
wake_one_waiting_thread(); // if there is one

}

I
// IMPORTANT: each is done atomically
// (i.e., body of post() and wait() happen all at once)

//
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// Using a semaphore as a mutex lock!

#include <stdio.h>

#include <stdlib.h>
#include <string.h>

#include "mythread
#define PMAX (100)

S hll

volatile static int counter = ;

sem_t lock;

void *worker(void *xarg) {

int 1i;

// add somethil
o

for (i =
counter++;

/1 somethlng ere: end mutex
(‘;3 ®

return BULL
J

int main(int argc,
if (argc != 2) {

fprintf(stderr,

exit(1);
kL

here to provide mutual exclu51ongi>

Y/6 i+4)

char *argv[]) {

"usage:

“int threads = atoi(argv[1]);
if (threads > PMAX) {
"%d threads 1s the max\n"”, PMAX);

fprintf(stderr,
exit(1);
3

pthread_t pid[PMAX];
777

for (i = 0; i < threads;

Sem_init(&lock,
int 1i;

?

Pthread_create(&pid[i], NULL, worker,

for (i = 0; i < threads;

Pthread_join(p

printf(”counter:
return 0;

id[i],

%d\n",

i++)
i++)
NULL) ;

counter);

sem-lock <numthreads>\n");

z /@hat value should we initialize here?

NULL);



// Using
#include
#include
#include

a semaphore for ordering!
<stdio.h>

<unistd.h>

<pthread.h>

"mythreads.h”

1
2

3

4

5 #include
6

7 sem_t s; // global, shared
5 ,
9

e S
void xchild(void *arg) { ‘

10 printf(“child\n");
11 // something her c)
12 '
2y sm,Ios’ﬁZ&«S ), |
14 return NULL; "|
15 } .
16
17 int main(int argc, char *argv[]) {
18 pthread_t p; ()

19 printf("parent: begin\n");
20 // init here ;
2> Som_ m%[}s 0);
22 ? & -
23 Pthread_create(&p, NULL, child, NULL);

24 “// something_h e )
Ll ). s

26 // —
27 printf("parent: end\h"); 1
28 return 0, C)
29 } '

. o e — .
:—*—-—e____-/——:*:‘—_ ,




//Reader-Writer Locks
typedef struct _rwlock_t {
sem_t writelock;
sem_t Tock;
int readers;
} rwlock_t;
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void rwlock_init(rwlock_t *L) {

10 L->readers = 0;

11 sem_init(&L- >lock,(i9

12 sem_init(&L->writelock, G)

13}

14

15 void rwlock_acquire_readlock(rwlock_t *L) { <—

16 sem waltﬁgg‘?lock» - // al Xﬁﬁéﬂm&
17 L->readers++; . - // a2

18 if (L->readers = fi} // a3

19 sem walt(&L >wr1telow_) // a4 ’
20 - ), // ab é
21 =

- v 0
23 void rwlock_releas readlock(rwlock t *xL) { <—

24 sem_wait(8L->1lock); i Pl

25 L->readers--; - IF r2

26 iF (L= >readers == Q) Jr ¥3

27 sem_post(&L->writelock); [ // r4

28 sem_post (&L- >ﬁock), £f T3

20 7}

30

C%H;>V01d rwlock_acquire_writelock(rwlock_t *L) { <—
32 sem_wait (&L- >wr1teloq_)

33 }

34 '
35 void rwlock_release_writelock(rwlock_t *L) { <—
36 sem_post (&L->writelock);

ADV\’L /
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// Dining Philosopers Problem
// The basic setup for the problem is this.
// Assume there are five “philosophers” sitting around a table.
// Between each pair of philosophers is a single fork (and thus,
// five total). The philosophers each have times where they think,
// and don’t need any forks, and times where they eat.
// In order to eat, a philosopher needs two forks, both the one
// on their left and the one on their right.
// Basic Loop for each philosopher Si] ,
while (1) { ‘t )_1 ~
think(); Som_ ~LJ/
getforks();
eat();
putforks();
h
// Helper Functions

int left(int p) {

b

return p;

int right(int p) {

by
//

void getforks() {

//

return (p + 1) % 5

getforks() routine

putforks() routine

void putforks() {

gun_ it Jotks | (PD '
oo Bk [ﬁ;{‘* )}
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