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Advanced Operating Systems (M): Exercise 1

Dr Colin Perkins

19 January 2012

The lectures in the second week of the course have introduced priority-driven algo-
rithm scheduling for real-time tasks. This problem set seeks to test your understanding
of that material, and to give you practice in determining the schedulability of real-time
systems. You should answer all questions.

Question 1: Consider the following two systems of independent preemptable pe-
riodic tasks that are scheduled on a single processor. Can these systems be scheduled
using the Rate Monotonic algorithm or the Earliest Deadline First algorithm? Explain
your answers. [10 marks]

• T1 = (5, 1), T2 = (3, 1), and T3 = (15, 3)

• T1 = (5, 2), T2 = (4, 1), T3 = (10, 1), and T4 = (20, 3).

Question 2: How does the schedulability test of Earliest Deadline First scheduling
change if the relative deadline of a task differs from that task’s period? [3 marks]

Question 3: We considered several priority-driven scheduling algorithms. It was
noted that these algorithms make locally optimal decisions about which job to run, but
the resulting schedules are often not globally optimal. Explain the difference between
locally and globally optimal, and discuss why priority-driven scheduling algorithms
typically do not produce globally optimal schedules. [4 marks]

Question 4: The periodic tasks T1 = (3, 1), T2 = (4, 2), and T3 = (6, 1) are pre-
emptively scheduled according to the rate monotonic algorithm on a single processor.
Draw a graph of the time-demand function for each of the three tasks. Are these tasks
schedulable? Justify your answer. [5 marks]

Answers must be submitted by 9:00am on 30 January 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.


