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1) (10 pts) Which of the following scheduling policies can be used with both the long term and short term schedulers? (circle all that apply)

a.
FIFO

b.
LIFO
>>>>
(Technically could be used for STS or LTS but not used in OS


c.
SJF

 scheduling due to high probability of causing starvation.)


d.
Priority

e.
Round Robin

2) (10 pts) Which of the following scheduling policies cannot result in starvation? (circle all that apply)

a.
FIFO

b.
LIFO


c.
SJF


d.
Priority


e.
Round Robin (because it uses FCFS/FIFO to select next process from ready queue)

3) (10 pts) Which of the following result in the same process ordering when drawn on a Gant chart? (circle all that apply)

a.
FIFO

b.
LIFO


c.
SJF (assume all jobs have the same CPU burst times and history)

d.
Priority (assume all jobs have same priority)

e.
Round Robin (assume the time quantum is less than the longest burst time)

In the following four problems, assume the same set of processes arrives in the order P1, P2, P3, P4 and P5 at time zero.  For each scheduling algorithm below: 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.
4) First In/First Out (FIFO) or First Come/First Serve (FCFS):



Process
Burst Time
Priority
Wait Time

P1
10
3

___  0_  _

P2
1
1

___10___

P3
2
3

___11___

P4
1
4

___13___

P5
5
2

___14___






Total Wait
___ 48___ / ___5___ = __ _9.6___











   (AWT)

      P1              | P2 |  P3  | P4  |   P5  |

                      |    |      |     |       |


          0                      10   11     13    14      19

5) Non-Preemptive Shortest Job First (SJF):



Process
Burst Time
Priority
Wait Time

P1
10
3

____9___

P2
1
1

____0___

P3
2
3

____2___

P4
1
4

____1___

P5
5
2

____4___






Total Wait
___ 16__ _ / ___5___ = __ _3.2_ _











   (AWT)

 P2 | P4 |  P3  |     P5    |          P1       |

    |    |      |           |                   |


          0    1    2      4           9                   19

6) Non-Preemptive Priority:



Process
Burst Time
Priority
Wait Time

P1
10
3

____6___

P2
1
1

____0___

P3
2
3

___16___

P4
1
4

___18_  _

P5
5
2

____1___






Total Wait
___ 41___ / ___5___ = ____8.2____











   (AWT)

 P2 |    P5    |         P1         |  P3  | P4 |

    |          |                    |      |    |


          0    1          6                    16     18   19

7) Round Robin with Time Quantum = 2:



Process
Burst Time
Priority
Wait Time

P1
10
3

____9___
(0+6+2+1)


P2
1
1

____2___

P3
2
3

____3___

P4
1
4

____5___

P5
5
2

___10___
(6+2+2)






Total Wait
__ _29___ / __5___ = ____5.8_  _











   (AWT)

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

    |  |    |  |    |    |    |    |  |    |    |

          0    2  3    5  6    8    10   12   14 15   17   19 

8) (10 pts) What is the difference between a scheduling algorithm that uses preemption and one that is non-preemptive?

A non-preemptive algorithm allows a process, once assigned the CPU, to continue executing (complete its CPU burst) until it voluntarily leaves the running state (e.g., terminates or requests an I/O operation).  Processes entering the ready queue do not have any impact on a running process. 

A preemptive algorithm will take the CPU away from a running process if another process entering the queue better meets the qualifications of the algorithm (e.g., higher priority, shorter burst time).  Processes entering the ready queue can affect a running process.  Preemption reduces the waiting times for more important (better qualified) processes.

