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typedef struct {
queue_element* next;
queue_element* prev;
int data;
mutex m;

} queue_element;

queue_element* head
queue_element* tail

null;
null;

mutex head_m;
mutex tail_m

fifo_put(int d) {
lock(head_m);
queue_element* new = malloc(sizeof (queue_element));
new—->data = d;
new->prev = null;
new—->next = head;
if (new->next !'= null) {
lock(new->next) ;
new->next->prev = new;
unlock (new->next) ;
} else {
lock(tail_m);
tail = new;



unlock(tail_m);
}
unlock(head_m) ;
}

fifo_get() {
int d; /* return value */
lock(tail_m);
if (tail==null) {
d = -1; /* signifies that the queue is empty */
} else {
queue_element* temp = tail;
lock(tail->m);
d = temp->data;
if (tail->prev != null) {
lock(tail->prev->m) ;
tail->prev->next = null,;
tail = tail->prev;
unlock(tail->m) ;
} else {
lock(head_m);
head = null;
tail = null;
unlock(head_m) ;
}
unlock(temp->m) ;
free(temp) ;

}
unlock(tail_m);
return d;
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CPU Utilization = 25% e
Paging disk Utilization = 90% e
Other I/O Utilization = 6% e
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