Basic Pthread functions


Data types
pthread_t

pthread_attr_t

pthread_mutex_t
mutex= PTHREAD_MUTEX_INITIALIZER; 
pthread_mutexattr_t
mutexattr;
// must initialize dynamically
pthread_condattr_t
condattr;
// must initialize dynamically

pthread_cond_t
cond=PTHREAD_COND_INITIALIZER;



sem_t
Initializations

int pthread_mutexattr_init

(pthread_mutexattr_t  *mutexattr, )

Default: Initializes the mutex attributes-object with: PTHREAD_PRIO_NONE and PTHREAD_PROCESS_PRIVATE

int pthread_mutex_init

(pthread_mutex_t *mutex, const pthread_mutexattr_t  *mutexattr);

Initializes mutex with the attributes in mutexattr.

int pthread_cond_init

(pthread_cond_t *cond, const pthread_condattr_t  *condattr)

Default: Initializes the cond object with PTHREAD_PROCESS_PRIVATE

int pthread_condattr_init

(pthread_condattr_t  *condattr)

Default: Initializes the cond attributes-object with PTHREAD_PROCESS_PRIVATE

Function prototypes
Operations on threads
int pthread_create
(pthread_t *thread, const pthread_attr_t  *attr, void * (*routine)(void*), void* arg)

Creates a thread and makes it available for execution.

int pthread_join
(pthread_t   thread, void  **  status); // blocks calling thread until thread ends
Mutexes 

int pthread_mutex_lock
(pthread_mutex_t *mutex);  // locks the mutex. If already locked, block caller.
int pthread_mutex_trylock
(pthread_mutex_t *mutex); // like mutex_lock, but no blocking if locked already
int pthread_mutex_unlock

(pthread_mutex_t *mutex); //wakes 1st thread waiting on mutex 
Condition variables 
int pthread_cond_signal
(pthread_cond_t)
// unblocks 1st thread waiting on cond.  No priorities assumed.
// Unblocked thread will own the assoc mutex
int pthread_cond_wait
(pthread_cond_t)
// Blocks caller until a signal is done on the condition variable
Semaphores 

int sem_init(int sem_t * sem, int p shared, unsigned int value)
//initializes semaphore to value 
int sem_post(int sem_t * sem)
//increments sem. Any waiting thread will wake up
int sem_wait(int sem_t * sem)

//decrements sem.  Blocks if sem is 0.  Interruptible! May not increment!
Files

int flock_file(FILE * file)

//recursive file lock – serializes I/O

int funlock_file(FILE * file)
//decrements lock count. When 0, unlocks.
int ftrylockfile(FILE * file)
//locks file if 0 else returns non-zero
Notes: 
A condition variable is used to REPRESENT the state of some condition (e.g.; I>10)in your program.  When the condition is true (I finally becomes >10) then the program recognizing or causing that condition signals the condition so that anyone waiting for it can proceed.  The condition variable does NOT protect the resource.  It is ONLY used to announce the POSSIBILITY that it may be available.  A semaphore or mutex is used to protect the resource, which only becomes ACTUALLY available when the semaphore or mutex is unlocked.

