Synchronization II

Dining Philosophers Problem

Dijkstra 1968 - 

Five philosophers seated around a table.  In center is a bowl of rice.  There are five chopsticks, one between each philosopher.  All philosophers do is think and eat, but not at the same time.  In order to eat, a philosopher needs two chopsticks.  When a philosopher is hungry, he picks up two chopsticks, one at a time, and eats.  When he is finished eating he puts down the two chopsticks, and thinks for a while and then starts eating again.  

Very hard concurrency problem.

How can we solve this with semaphores?  

Create a semaphore for each of the five chopsticks.  What would happen if all the philosophers got hungry at the same time?  Each would grab one chopstick, and wait on a P operation for each of the others to release the resource.  DEADLOCK and STARVATION

Some solutions to deadlock:

1) Allow at most 4 philosophers to sit simultaneously at the table

2) Philosopher can pick up chopsticks only if two are available (done in a critical section)

3) Odd philosophers pick up first the left chopstick and then the right, even philosophers pick up right and then the left.

Still doesn't guarantee that a particular philosopher won't starve.

