Advanced Operating Systems 
Mid Term 1
Spring 2007

Time allowed: 90 minutes.

Max Marks: 60

Note: Do not ask questions. If needed, take appropriate assumptions, state these assumptions clearly and then solve the problem. 
Q. 1 (20 marks)
The Sleepy Doctor Problem 
A Doctor’s Clinic is designed so that there is a private room that contains the Doctor’s chair and an adjoining waiting room with a door that contains N chairs. If the doctor is busy, the door to the private room is closed and arriving patient sits in one of the available chairs. If a patient enters the clinic and all chairs are occupied, the patient leaves the clinic without the checkup. If there are no patients to be examined, the doctor goes to sleep in the doctor’s chair with the door to the waiting room open. If the doctor is asleep, the patient wakes the doctor and obtains a checkup. 
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Write code fragment using semaphores to define synchronization scheme for the patients and the doctor. 
Q. 2. (10 marks)
Suppose a system with 4 resource types A, B, C, and D. They have 8, 5, 9, and 7 instances respectively. There are five processes in the system and their maximum requirements and two possible allocation states are given as below:
	
	Max 
	Allocation1
	Allocation2

	P0
	3  2  1  4
	2  0  1  1
	2  0  1  1

	P1
	1  2  5  2
	1  1  2  1
	0  1  2  1

	P2
	5  1  0  5
	4  0  0  3
	4  0  0  3

	P3
	1  5  3  0
	0  2  1  0
	1  2  1  0

	P4
	3  0  3  3 
	1  0  3  0
	1  0  3  0


Use Banker’s Algorithm to check whether the system would be safe or not in these allocation states.
Q. 3 (20 marks)

The following code is written to solve the critical section problem for two processes. Argue for its correctness or show a case in which it fails. The atomic statements are mentioned in the code.
shared int turn = 0;

shared boolean flag[2] = {false, false};

// code for process i 
while (true){


// compute something;


// attempt to enter the critical section


try: flag[i] = true; 


// atomic operation



while (flag[(i+1) mod 2]) 
// atomic operation
{




if (turn != i) {





flag[i] = false;





while (turn != i);





goto try;




}



}

// enter the CS

// Critical Section code here

// leaving the CS

turn = (i+1) mod 2;

flag[i] = false;

}
Q. 4. (10 marks)

What is the difference between RAID Level 0 (disk striping) and RAID level 5 (stripe set with parity). Explain with examples.  Your answer should be limited to 200 words (roughly 1 page).
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