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Thread-Specific Data (TSD)
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key
X TSD = array of void *
TSDDYE X P1 (for thread 1)

pthread_key t key;

P2 (for thread 2
int pthread_key create(&key, destructor); {for thread 2)

P3 (for thread 3)

TSDAND KA
int pthread_setspecific(key, address);
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TSDDZHa Pn (for thread n)

void *pthread_getspecific(key);
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e int pthread key create(pthread key t *keyp, void
(*destructor)(void *));

o #1LU keyhH i *keyplTiIREN S

o ZHALYKRDRAZ(TSDDE) EINULLTHIER{EE
nNd

o VAT LMYIR—IT BkeyD D &% KIE[Llimits.h
(MPTHREAD KEYS MAXTEZzE=N5
- Dig&b128Ll E

o ERMEXKIEILsysconf( SC_ THREAD KEYS MAX)
THah5



TSD key(®allocate (2)

destructorldA T3> THHETES
ALYRDMR T LI=EE, TSDDEANULLTE T NIXTSDDE
%z 5| # &L Tdestructorh R[N S
— mallocLT=TSDD{EZ%freed 5
exit(), _exit(), abort() T T L1=1F S, destructor(XFEIXN %L
LY
destructoraME AT, TSDDIEZB U F v LNULLTAIT
NIXE WdestructorMEE (XN 5
— /D% {&HLPTHREAD DESTRUCTOR_ITERATIONS[H|[E ESN D
o IEKEE4

— EED{#EILsysconf(_SC_THREAD DESTRUCTOR_ITERATIONS) T h

5%




TSDDIEDNSHE, BEh

e int pthread_setspecific(pthread key t key,
const void *value);
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static pthread_once_t once =
PTHREAD_ _ONCE_INIT;

/* key for per-thread data */
static pthread_key t key;

/* per-thread data */
typedef struct {

} data_t;

static void
init(void)
{
/*
* allocate the key for a TSD.
* free() is used to destroy the
* allocated per-thread data.
*/
if (pthread_key_create(&key,
free) 1=0) {

fprintf(stderr, “cannot create
key¥n”);

exit(1);
}
}
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static data *
getdata()

{

data_t *datap;

/* allocate a key for a TSD only once */

pthread_once(&once, init);

/* get the pointer to data for this thread */

datap = pthread_getspecific(key);

if (datap == NULL) {
/* first time called in this thread, allocate data */
datap = malloc(sizeof(*datap));
pthread_setspecific(key, datap);

}

return (datap);
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* int pthread key delete(pthread key t
key);
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static int terminate_flag = 0;
static pthread_mutex_lock lock =

PTHREAD_MUTEX_INITIALIZER;

int

does_terminate()

{

int t;

pthread _mutex_lock(&lock);

t = terminate_flag;
pthread_mutex_unlock(&lock);
return (t);

void

terminate()

{
pthread_mutex_lock(&lock);
terminate_flag =1,
pthread_mutex_unlock(&lock);

}

/* thread that can be terminated */
void
do_something()
{
/* regularly check the flag */
while (!does_terminate()) {
.... do something

}
}
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jmp_buf cancel; /* once function to initialize some
static pthread_mutex_t lock = variables */

PTHREAD MUTEX_INITIALIZER; static void
static pthread_once_t once = init()

PTHREAD ONCE_INIT; {

struct sigaction sa;
/* signal handler to terminate thread

%k
./ i sa.sa_handler = handler_usrl;
:\tatldcl Vol 1(int sig) sigemptyset(&sa.sa_mask);
{an er_usrl(int sig sa.sa flags = 0;
/* nonlocal jump to a cleanup * init SIGUSR1 handler */
routine */ sigaction(SIGUSR1, &sa, NULL);
longjmp(cancel, 1); i

}
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/* if (setjimp(cancel) == 0) {
* thread function to do something. pthread_sigmask(SIG_UNBLOCK,
* SIGUSR1 assumed to be masked. &nset, NULL);
* /* do something */
void * fd = open(file, ...);
do_something(void *arg) data = malloc(sizeof(*data));
{
sigset_t nset; close(fd);
do_morething(data);
/* initialize */ !
pthread_once(&once, init); else {
/* cleanup from signal */
/* set SIGUSR1 to a signal set */ pthread_mutex_lock(&lock);
sigemptyset(&nset); /* free all allocated memory */
sigaddset(&nset, SIGUSR1); pthread_mutex_unlock(&lock);
}

return (NULL);
}
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int pthread_cancel(pthread_t thread);
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e aio_suspend, close, creat, fcntl(, F_SETLKW, ),
fsync, mg_{send,receive}, msync, nanosleep,
open, pause, pthread cond_{,timed}wait,
pthread join, pthread testcancel, read,
sem_wait, sigsuspend, sig{,timed}wait,
sigwaitinfo, sleep, system, tcdrain, wait,

waitpid, write
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e void pthread_cleanup_push(void (*handler)(void *), void
*arg);
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void pthread cleanup_ pop(int execute);
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/*

* cleanup handler
* it just call free

*/

void

cleanup(void *bufp)

{
free(bufp);

}

VT ITINI RS D
icnhtecksum(int fd)
{

char *bufp;
int nbutes, i, sum =0;

bufp = malloc(4096);
/* push a cleanup handler to free bufp */
pthread_cleanup_push(cleanup, bufp);
while ((nbytes = read(fd, bufp, 4096)) > 0) {

for (i = 0; i < nbytes; ++i)

sum += (int) bufpli];

/* pop a cleanup handler and execute it */
pthread_cleanup_pop(1);
return (sum);
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e Pthread_cond walt()ﬁ)él,\( dpthread_cond _timedwait()DEHF TH >
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void
a()

{
pthread_mutex_lock(&lock);

pthread_cleanup_push(cleanup, ...);
while (!condition)

pthread_cond_wait(&cond, &lock);  /* cancellation point */
read(...); /* cancellation point */
pthread_cleanup_pop(0);
pthread_mutex_unlock(&lock);

}
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pthread_cancel(thread);
pthread_join(thread, &result);
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e void pthread testcancel(void);
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for (i = 0; i < size; ++i) {
... do something
if ((i % 512) ==0)
pthread_testcancel();
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pthread_setcanceltype(PTHREAD CANCEL_ASYNCHRONOUS,
&old);

for (i =0; i < size; ++i)
... do something
pthread_setcanceltype(old, &old);
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