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Advanced Operating Systems (M): Exercise 2

Dr Colin Perkins

26 January 2012

The lectures in the third week of the course have introduced priority-driven schedul-
ing for aperiodic and sporadic tasks. This problem set seeks to test your understanding
of that material. You should answer all questions.

Question 1: Consider a system comprising three independent periodic tasks T1 =
(4, 1), T2 = (5, 1) and T3 = (10, 2). Demonstrate that this system can be scheduled in
a preemptive manner on a single processor using a) the rate monotonic algorithm; and
b) the earliest deadline first (EDF) algorithm. [5 marks]

Question 2: The system from question 1 must also support the execution of three
aperiodic jobs: A1 which is released at time 1, A2 which is released at time 8, and A3

which is released at time 12. Each aperiodic job executes for 1 unit of time. The system
is scheduled using a preemptive rate monotonic scheduler, on a single processor, with
a server task, Ts = (3, 0.5) to schedule the aperiodic jobs. Draw a diagram to illustrate
the scheduler if Ts is implemented as a polling server. What are the response times of
the aperiodic jobs? [7 marks]

Question 3: Is the system from question 2 schedulable if Ts is implemented as a
deferrable server? What are the response times of the aperiodic jobs? [7 marks]

Question 4: Is the system from question 2 schedulable if Ts is implemented as a
fixed-priority sporadic server? Explain your answer. [7 marks]

Question 5: The fixed-priority sporadic server has a complex set of budget con-
sumption and replenishment rules. Discuss whether you believe the benefits of this
server outweigh its complexity [4 marks].

Answers must be submitted by 9:00am on 6 February 2012. As per the Code of
Assessment policy regarding late submissions, submissions will be accepted for up
to 5 working days beyond this due date. Any late submissions will be marked as if
submitted on time, yielding a band value between 0 and 22; for each working day the
submission is late, the band value will be reduced by 2. Submissions received more
than 5 working days after the due date will receive an H (band value of 0).

A drop box will be available for submissions in outside the Teaching Office in Lily-
bank Gardens, and submissions will only be accepted via that drop box. This problem
set is worth 5% of the mark for this course. Ensure that your name and matricula-
tion number are included on each submission, and that you have submitted a statement
of originality. Submissions that do not follow these submission instructions will be
penalised two bands.


