CSC 716 – Advanced Operating System
Fall 2015 Exam 2 (Take-home, due on Dec. 3, 2015)
Answer all the questions. The maximum credit for each question is as shown.

1. (12 points) Multiple Choice(3 points for each):

1) Assume the cost of context switching is 0, which of the following algorithm is optimal for aperiodic real-time tasks: _____________
A. Rate-monotonic scheduling algorithm
B. Earliest-Deadline-First scheduling algorithm
C. Deadline-monotonic scheduling algorithm
D. All of the above
E. None of the above
2) If there are two periodic processes to be scheduled and the combined CPU utilization is 90%, Which of the following statements is true? _____________

A. Rate-Monotonic scheduling algorithm is guaranteed to schedule them so that they can meet their deadline
B. Deadline-Monotonic scheduling algorithm is guaranteed to schedule them so that they can meet their deadline
C. Earliest Deadline First scheduling algorithm is guaranteed to schedule them so that they can meet their deadline
D. Without more information, all real-time scheduling algorithms are NOT guaranteed to schedule them so that they can meet their deadline
E. None of the above

3) Semaphores can be inspected or manipulated by the operations of: _____________
A. Initializing

B. Wait
C. Signal
D. All of the above
E. None of the above
4) A solution to the critical-section problem must satisfy: _____________
A. Mutual exclusion must be enforced: Only one process at a time is allowed into its critical section

B. A process waiting to enter its critical section cannot be delayed infinitely

C. When no process is in a critical section, any process that requests entry to its critical section must be permitted to enter without delay.

D. No assumption are made about the relative process speeds or the number of processors

E. All of the above
2. (18) The following is one attempt to solve the Critical Section problem. Can mutual exclusion be guaranteed? Can mutual blocking be avoided? Why?

Global variable flag[0] and flag[1], initially flag[0] and flag[1] are both false
P0:     

Prefix0

flag[0]=true

While (flag[1]) do {}

      CS0

flag[0]=false

      suffix0

P1:

      Prefix1

flag[1]=true

While (flag[0]) do {}

      CS1

flag[1]= false

      suffix1
3. (20) Define the Test-and-Set instruction and show how it can be used to solve the Mutual Exclusion problem. Use Test-and-Set to solve the ticket reservation: Ticket agent i(process i) will check the #-of-seats. If it is greater than 0, he will grab a seat and decrement #-of-seats by 1. Use global variable NumOfSeat to represent the number of total available seats. 
4. (30) Shown below are two sets of real-time, periodic tasks. For (a), will the schedule produced by the Earliest Deadline First algorithm meet all the deadlines? For (b), will the scheduled produced by the Deadline Monotonic algorithm meet all the deadlines?

	Ti
	si
	di
	pi
	ei

	T1
	0
	2
	3
	1

	T2
	2
	3
	4
	1

	T3
	1
	5
	6
	1


(a)

	Ti
	si
	di
	pi
	ei

	T1
	0
	3
	3
	1

	T2
	2
	6
	7
	1.5

	T3
	3
	5
	6
	2.0


(b)
5. (20) Show below are 4 processes that are deadlocked. Also shown are the costs of killing each process. Find a way to resolve the deadlock with the minimum cost.

       Allocated 
                    Request 
               Cost

       R1 R2 R3 
       R1 R2 R3
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