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add r0, r1, r2;

ld r0 mem[r1];







-
-
-
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▪
while (condition X not true) {}

logic that assumes X is true

▪



▪

if (condition X not true)

block until true;  // OS scheduler de-schedules thread

// (let’s another thread use the processor)

▪
pthread_mutex_t mutex;

pthread_mutex_lock(&mutex);



▪

▪

int lock;

OSSpinLockLock(&lock);   // OSX spin lock

pthread_spinlock_t spin;

pthread_spin_lock(&spin);    





lock:

unlock:

ld   R0, mem[addr]      // load word into R0
cmp  R0, #0             // compre R0 to 0
bnz  lock               // if nonzero jump to top
st   mem[addr], #1           

st   mem[addr], #0      // store 0 to address          



ts R0, mem[addr]       // load mem[addr] into R0

// if mem[addr] is 0, set mem[addr] to 1

lock:

unlock:

ts   R0, mem[addr]        // load word into R0      
bnz  R0, lock             // if 0, lock obtained         

st   mem[addr], #0        // store 0 to address          





▪

▪



Benchmark executes:
lock(L);
critical-section(c)
unlock(L);



▪

▪

▪

▪
▪



void Lock(int* lock) {
while (1) {

while (*lock != 0);

if (test_and_set(*lock) == 0)
return;

}
}

void Unlock(volatile int* lock) {
*lock = 0;

}

// while another processor has the lock...

// when lock is released, try to acquire it         





▪

▪

▪
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void Lock(volatile int* l) {
int amount = 1;
while (1) {

if (test_and_set(*l) == 0)
return;

delay(amount);
amount *= 2;

}
}

▪

▪

▪

▪

▪

-



▪
lock cmpxchg dst, src

if (dst == EAX)

ZF = 1

dst = src

else

ZF = 0

EAX = dst
bool compare_and_swap(int* x, a, b) {

if (*x == a) {
*x = b;
return true;

}

return false;
}

cmpxchg



struct lock {
volatile int next_ticket;
volatile int now_serving;

};

void Lock(lock* l) {
int my_ticket = atomic_increment(&l->next_ticket);   // take a “ticket”
while (my_ticket != l->now_serving);                 // wait for number 

}                                                      // to be called

void unlock(lock* l) {
l->now_serving++;

}



struct lock {
volatile padded_int status[P];    // padded to keep off same cache line
volatile int head;

};

int my_element;

void Lock(lock* l) {
my_element = atomic_circ_increment(&l->head);    // assume circular increment
while (l->status[my_element] == 1);

}

void unlock(lock* l) {
l->status[my_element] = 1;
l->status[circ_next(my_element)] = 0;            // next() gives next index

}



▪

▪

AcquireQLock(*glock, *mlock) 
{
mlock->next = NULL;
mlock->state = UNLOCKED;
ATOMIC();
prev = glock
*glock = mlock
END_ATOMIC();
if (prev == NULL) return;
mlock->state = LOCKED;
prev->next = mlock;
while (mlock->state == LOCKED)
; // SPIN

}

ReleaseQLock(*glock, *mlock) 
{
do {
if (mlock->next == NULL) {
x = CMPXCHG(glock, mlock, NULL);
if (x == mlock) return;

}
else
{
mlock->next->state = UNLOCKED;
return;

}
} while (1);

}





do stuff ...
Barrier(b, P);
do more stuff ...
Barrier(b, P);

struct Barrier_t {
LOCK lock; 
int counter;   // initialize to 0
int flag;      // the flag field should probably be padded to

// sit on its own cache line. Why?
};

// barrier for p processors
void Barrier(Barrier_t* b, int p) {
lock(b->lock);
if (b->counter == 0) { 
b->flag = 0;       // first thread arriving at barrier clears flag

}
int num_arrived = ++(b->counter);
unlock(b->lock);

if (num_arrived == p) {  // last arriver sets flag
b->counter = 0;
b->flag = 1;

}
else {
while (b->flag == 0);  // wait for flag

}
}



struct Barrier_t {
LOCK lock;
int arrive_counter;   // initialize to 0 (number of threads that have arrived)
int leave_counter;    // initialize to P (number of threads that have left barrier)
int flag;

};

// barrier for p processors
void Barrier(Barrier_t* b, int p) {

lock(b->lock);
if (b->arrive_counter == 0) {   // if first to arrive...

if (b->leave_counter == P) {  // check to make sure no other threads “still in barrier”
b->flag = 0;               // first arriving thread clears flag

} else {
unlock(lock);
while (b->leave_counter != P);  // wait for all threads to leave before clearing  
lock(lock);
b->flag = 0;                // first arriving thread clears flag

}
}
int num_arrived = ++(b->arrive_counter);
unlock(b->lock);

if (num_arrived == p) {  // last arriver sets flag
b->arrive_counter = 0;
b->leave_counter = 1;
b->flag = 1;

}
else {

while (b->flag == 0);  // wait for flag
lock(b->lock);
b->leave_counter++;
unlock(b->lock);

}
}



struct Barrier_t {
LOCK lock;
int  counter;   // initialize to 0
int  flag;      // initialize to 0

};

int local_sense = 0;  // private per processor. Main idea: processors wait for flag
// to be equal to local sense

// barrier for p processors
void Barrier(Barrier_t* b, int p) {
local_sense = (local_sense == 0) ? 1 : 0;
lock(b->lock);
int num_arrived = ++(b->counter);
if (b->counter == p) {  // last arriver sets flag
unlock(b->lock);
b->counter = 0;
b->flag = local_sense;

}
else {
unlock(b->lock);
while (b.flag != local_sense);  // wait for flag

} 
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atomic

{   // begin transaction

perform atomic computation here ...

}   // end transaction


