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if (no milk && no note)

leave note

buy milk

remove note
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if (no milk && no note)

leave note

buy milk

remove note
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lock (&l);
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unlock (&l);
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lock(&l)

if (no milk)

buy milk

unlock(&l)
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lock(&l)

if (no milk)

buy milk

unlock(&l)



��� �������	 
� �
� �������	 
� �
� ��� �� ������� ��� �� �������
��
� � ����

� ����

�� � ������ ���
��
��� �����
�������� ������ ���
��
��� �����
������� �

" 	� 
��� ����
	��

� �!�"�&��(������
���������)&��,�!�$���$�
����!�����&��)���!&���&�������$�
� '��(�����&��(3

� % �� ��"�!���(��%, ���-!�&�!
���� ��

���������*
� ��*�-��%-*��

� ��� ����-��%-*, ��



��� �������	 
� �
� �������	 
� �
� ��� �� ������� ��� �� �������
��
� � ����

� ����

�� � ������ ���
��
��� �����
�������� ������ ���
��
��� �����
������� 	


!��# �� ��� ��
��

int testAndset (int& v) {
int old = v;
v = 1;
return old;

}
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testAndset(value)
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void blockinglock (Lock& l) {
while (testAndSet(l.v) == 1) {

sched_yield();
}

}
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void spinlock (Lock& l) {
while (testAndSet(l.v) == 1) {

;
}

}

void spinlock2 (Lock& l) {
while (testAndSet(l.v) == 1) {

while (l.v == 1)
;

}
}
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square() � ���� ����x == 03
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pthread_mutex_t l;
void square (void) {

pthread_mutex_lock (&l);
// acquires lock
// do stuff
if (x == 0) {

return;
} else {

x = x * x;
}
pthread_mutex_unlock (&l);

}



��� �������	 
� �
� �������	 
� �
� ��� �� ������� ��� �� �������
��
� � ����

� ����

�� � ������ ���
��
��� �����
�������� ������ ���
��
��� �����
������� 	�

��	�����	����+ 
��," -

� �����%
/��+*$
��<!���$���������,���&����$�����8��
� 	=="���*�����
� �3��*�����
�*
������!�)�����

class Guard {
public:

Guard (pthread_mutex_t& l)
: _lock (l)

{ pthread_mutex_lock (&_lock);}

~Guard (void) {
pthread_mutex_unlock (&_lock);

}
private:

pthread_mutex_t _lock;
};
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pthread_mutex_t l;
void square (void) {

Guard lockIt (&l);
// acquires lock
// do stuff
if (x == 0) {

return; // releases lock
} else {

x = x * x;
}
// releases lock

}
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pthread_mutex_lock (&l);
// do stuff
// now unlock (or not...)
pthread_mutex_lock (&l);
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� threadID = pthread_self()

� count = 1
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 ����count == 0
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lock(&l)
Read data
unlock(&l)
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lock(&l)
Modify data

unlock(&l)
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lock(&l)
Read data

unlock(&l)
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lock(&l)
Read data
unlock(&l)
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lock(&l)
Read data
unlock(&l)
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lock(&l)
Modify data
unlock(&l)
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rlock(&rw)
Read data
unlock(&rw)
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wlock(&rw)
Modify data

unlock(&rw)
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rlock(&rw)
Read data

unlock(&rw)
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rlock(&rw)
Read data
unlock(&rw)
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rlock(&rw)
Read data
unlock(&rw)
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wlock(&rw)
Modify data
unlock(&rw)
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// wait for thread B

sem.wait();
// do stuff …
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// do stuff, then

// wake up A

sem.signal();
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sem.wait();
// use a file

sem.signal();
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sem.wait();
// use a file

sem.signal();
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� insert(item),�remove()
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� �����5�sleep()
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� wait(Lock& l)
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� notify()
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� notifyAll()
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