loek_t

FOURTH PRIMITIVE: FETCH-AND-ADD

int FetchAndAdd(int *ptr) {

int old = *ptr;
*ptr=old + 1;
return old;

}

EXAMPLE USING FETCH-AND-ADD: TICKET LOCKS

—

typedef struct __lock_t{
int ticket; —}-j Ck_Qj—'
int turn;

}lock_t;

' -

void lock_init(lock_t *lock) { \
lock->ticket = 0; .
lock->turn =0;

}

void acquire(lock_t *lock) {
int myturn = FetchAndAdd(&lock->ticket);
while (fock->turn I= myt m)
;1 spin_ =
}

void release(lock_t *lock) {
FetchAndAdd(&lock->turn);

y -

T, b W iy
T, s dane wit C.s.

e






// Lock with Queues, Test-And-Set, Yield,

and Wakeup

1
2

3 typedef struct __lock_t {

4 int flag; // state of lock: 1= held 0= Free
5 int guard; // use to protect flag, queue

6 queue_t *q; // explicit queue of waiters
7} ‘ -

8

; m{ﬁ ().

10 void lock_init(lock_t *lock) {

11 lock->flag = lock->guard = 0

12 lock—->q = queue_init(); (NYP\C‘H\YM/{:ED
13}

14

15

16 void lock(lock_t *lock) {

17 while (xchg(&lock->guard, 1) == 1)

18 ; // spin

19 if (lock->flag == @) { // lock is free: grab it!

20 > lock->flag = 1;

21 lock->guard =

22 } else { // lock not Free sleep

23 queue_ gushglock >q, gettid());

24 lock->guard = e*quk‘é4>
25 i!park(), | = // put self to sleep

26 } ‘

27 1}

28

29

30 void unlock(lock_t *lock) { %ij
31 while (xchg(&lock->guard, 1) == 1) _9
32 ; // spin /}

33 if (queue_empty(lock->q))

34 lock->flag = 0; x .

35 glse l

36 ’ queue_pop (lock->q));

37 lock->guard = 0;

38 } T
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File: /afs/cs.wisc.edu/u/g/e/gerald...areLocks/threads-list-simple.c Page 2 of 2

// Make this Hash Table implementation to be thread-safe! £561> f\4&)1¥5@[
#define SKIP MAIN H,,}M l ] U‘ il .
#include "threads-list-simple.c" r\Ll/ Ko ://

#define HASH BUCKETS (7)
typedef struct hash t {
S1;

list_t hlists[HASH_BUCK
pthread mutex tgn HASH |_BUCKETS];
} e

as

void Hash_Init(hash_t *H) {
int i;
for (i = 0; i < HASH BUCKETS; i
List Init(&H->hlists[i]);
} .

b

void Hash Insert(hash_t *H, int key) {
int b = key % HASH_ BUCKETS;
Klst_Insert(&H >hlists[b], key) ;

void Hash Print(hash t *H) {
int i;
for (i =0; i < HASH BUCKETS, i++N\{
prlntf(”LIST %Sds
->h115ts[1]),J

int main(int argc, char *argv[]) {
hash_t myhash;
Hash Inlt(&myhash),
Hash Insert(&myhash, 10); i
Hash_Insert(&myhash 5): =
Hash_Insert(&myhash, 30);
Hash_Print(&myhash);
return 0;




