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3. (20 points) Cyclic Executiv

For the task set given below design a cyclic schedule: (i) determmefﬁé hyper period (ii)

0 ({/L C. {’ J -Fﬂl o+
cyclic schedule Y - AT VﬂLL'\" WA
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determine vﬁame size, (iii) provide a timing chart and (iv) a cyclic (executive) schedule. (P’UM
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[ CSE321 — EXAM1, VERSION 1] Fall 2013

1. (25 points) Scheduling: EDS and RMS:

1a. (10 points) Use Earliest Deadline First scheduling policy for the task set given below. Using utility
formula, can it be scheduled satisfactorily using EDS? Prove your answer using a timing chart. Use
pre-emptive scheduling; show the schedule two cycles of each task.

1b.(5 points) What is the principle of Rate Monotonic Scheduling (RMS)?

1c. (5 points) Use the RMS analysis to check if the same task set is schedulable with RMS. Why or
why not? No need for the timing chart.

1d. (S points) Rewrite the task table given below with updated values such that it is schedulable

under RMS. % M U/f'{l'\tah‘o"h

Task Set
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3a. (15 points) Priority inversion Three real-time tasks bus manager (t1: frequent: high priority),
communication task (t2: medium priority) and meteorological task (t3: low priority) run on the NASA
Mars Pathfinder. NASA has sent out an urgent request to solve a problem that PathFinder is frequently
resetting spontaneously losing all the data. Can you diagnose the problem and solve the problem for
NASA?

Assume that the tasks with their resource requirements as given below: {arrival time, execution time,
priority, resource need}: )
(a) :c—ll {'3;, 5, _]’.:{953_]_} where the task executes for 1 time unit, then requests resource B for 3 time 1 l/u)/b\
units. ‘L
(b) t2: {6 S 2:[D:1]} where the task executes for 4 units and request D for 1 time unit. '; d/
(c) T { 0, 9 3: [C 5[B:4]]} where the task executes for 1 unit, then requests resource C and after 1
tlme umt requests resource B for 4 times units. (totally 5 time units of resource ,)
Construct the schedule for the system using only simple priority policy and illustrate the occurrence of
priority inversion. {arrival time, total run time priofity (1 hlghest)Eresources} provide the definition of
the items specified for each task. A Dol/“e’
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3b. (10 points) Priority Inheritance
Construct the schedule for the system using priority inheritance and illustrate how it solves the

priority inversion problem stated above. A\ Pors-
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