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1) (15 pts)  Assume an OS is in a steady state.  Processes arrive in the ready queue on average every 3 milliseconds.  The average waiting time in the ready queue is 60 milliseconds.  Using Little’s formula, what is the average length of the ready queue (number of processes waiting)?


n  = ( x W
(Average Queue Length = Arrival Rate x Average Waiting Time


n  =  1 process   x  60 msecs    =     60 process msecs    =   20 processes

         3 msecs                                          3 msecs

2) (5 pts)  Given that a process arrives in the ready queue every 10 milliseconds and the average waiting time in queue is approximately 50 milliseconds, which of the following are true?  (Assume an OS is in a steady state)


a.
some process is assigned the CPU, on average every 50 milliseconds


b.
some process is assigned the CPU, on average every 10 milliseconds

c.
each process uses the CPU on average, for 5 milliseconds


d.
on average, there are 500 processes waiting in the ready queue


e.
none of the above

For the following three scheduling problems: 1) draw a Gant chart for the processes, 2) determine the waiting time for each process individually, and 3) determine the average waiting time (AWT) for all processes.
3) (20 pts)  Round Robin Scheduling:  In the following problem, assume the set of processes arrives in the order P1, P2, P3, P4 and P5 at time zero.  Assume a Time Quantum of 3 units.


Process

Burst Time


Wait Time

P1
6


___10___
(0 + 10)


P2
1


___  3___


P3
7


___17___
(4 + 9 + 4)


P4
4


___16___
(7 + 9)

P5
9


___18___
(10 + 7 + 1)







Total Wait
___64___ / __5___ = ___12.8___












(AWT)

 P1 | P2 | P3 | P4 | P5 | P1 | P3 | P4 | P5 | P3 | P5 |

    |    |    |    |    |    |    |    |    |    |    |

    0    3    4    7    10   13   16   19   20   23   24   27

4) (20 pts)  Preemptive Shortest Job First (SJF):  Assume that processes arrive at times as shown.  Preemption should be based on shortest remaining time first.



Process

Burst Time
Arrival

Wait Time

P1
10
0

____6___
(0 + 3 + 3)


P2
3
1

____0___


P3
2
5

____0___


P4
1
7

____0___


P5
5
12

____4___







Total Wait
___10___ / ___5___ = ___2.0___












 (AWT)

 P1 |  P2  | P1 |  P3  | P4 |   P1   |   P1   |   P5   |

    |      |    |      |    |        |        |        |

          0    1      4    5      7    8        12       16       21

5) (20 pts)  Preemptive Priority Scheduling: Assume that processes arrive at times as shown.

Process

Burst Time
Priority

Arrival

Wait Time

P1
10
3
0
____9___     (0 + 2 + 7)

P2
2
1
3
____0___


P3
2
3
4
____8___


P4
1
4
6
___13___


P5
5
2
7
____0___








Total Wait
___30___ / __5___ = __6.0__











   
           (AWT)

   P1   |  P2  |  P1  |    P5    |  P3  |    P1    | P4 |

        |      |      |          |      |          |    |

          0       3      5      7          12     14         19   20

6) (5 pts)  Load sharing is possible in an environment with homogeneous processors.




TRUE


FALSE

7) (5 pts)  Which of the following are applicable to soft real time scheduling?


a.
Use of priority scheduling

b.
Very small dispatch latencies

c.
Aging for non-real time tasks to the highest priority


d.
Possible preemption of system calls and kernel function

e.
Guaranteed completion time for all critical tasks

8) (10 pts)  Simulations can be used to evaluate scheduling algorithms.  The more detailed the simulation the more accurate the results.  However, simulations can be expensive.  List three things which can impact the cost of a simulation.

1)  Large amounts of computer time are required for running larger/longer simulations.

2)  Trace Traps require large amounts of storage to hold trace data

3)  Programming costs increase with the complexity of the simulation


(simulation design, coding and debugging)
