UNI CS 3430 
Operating Systems

Suggested Exercise #4 
________________________________________________________________________

Note:  The point of the exercises is to help you reflect on and better understand the course material for the test.  This material and types of questions will probably show up on the exams.  We will go over answers to the questions before the exam.  Covers Sessions 10 and 11.

Vocabulary to know [Session 10]: Monitor, lock, condition variable, three condition variable operations (wait, signal, broadcast) and how they work, Hoare and Mesa monitor

Vocabulary to know [Session 11]: Deadlocks, nonpreemptable resources, starvation, four conditions for a deadlock, deadlock prevention techniques (be able to list some).

Questions and Short Answers:

1. [Session #10] What are the differences between semaphores and monitors? 
2. [Session #10] Let’s play with a monitor problem.  A helicopter ride has five seats, and it always carries a full load.  Use lock(s) and condition variable(s) to write a procedure PersonArrives(), which is called whenever a person (thread) arrives.  Once the load is full, one person (thread) should call UpAndAway() (you don’t need to implement UpAndAway()), and five threads should return from PersonArrives().  There should be no undue waiting:  the helicopter should depart as soon as it has a full load.  (Hint: Consult the monitors presentation.)  

3. [Session #11] Correct this broken solution of the “Dining Philosophers” problem.  Tell me how this solution fails by describing the failure scenario and identify how it can be fixed.
semaphore chopstick[5] = {1, 0, 0, 0, 0}, s = 0;
philosopher (int j) {

while (TRUE) {


P(s);



P(chopstick[j]);



P(chopstick[(j + 1) % 5];


V(s);



// eat


P(s); 



V(chopstick[(j + 1) % 5];



V(chopstick[j]);


V(s);

}
}
4. [Session #11] Suppose we are using the banker's algorithm with 512MB of RAM to share among the processes.  Determine if the system is in a safe state or an unsafe state and explain why. (3pts)
	Process
	Allocated
	Still needed

	P1
	100 MB
	30 MB

	P2
	230 MB
	10 MB

	P3
	120 MB
	400 MB
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