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NU/FAST

Advanced Operating System Mid-Term Exam 1

Fall 2003

Instructions: Keep your answers short and concise. Don’t write irrelevant information in your answers. Irrelevant information will be penalized (negative marking). May Allah give you success in this, and all of your exams.

Question 1 [4 points]
Distributed operating systems provide advanced architectures and all features expected of operating systems in an efficient manner compared to cooperative autonomous systems. Then why do cooperative autonomous systems exist?

Question 2 [9 points]
a) Why is transparency the defining characteristic of a distributed operating system?

b) What is the difference between location and migration transparencies?

c) Are migration and replication transparencies related? If so, how? If not, why not?

Question 3 [12 points]
You are given a multithreaded application with 5 threads. One thread is performing a system call, two performing thread synchronization operations, and two executing code. These are running on an 8-way SMP system. How many threads are actually running if:

a) User space threads are used?

b) Kernel space threads are used?

c) Kernel space threads with 2 LWPs are used?

d) Kernel space threads with 4 LWPs are used?

Give concise explanation.

Question 4 [15 points]
Given the time-space diagram below: 
[image: image1]
a) Which of the following events are causal? Verify with a scalar logical clock.
b) Which of the following events are not causal? Verify with a vector logical clock.
Events:
(a, h, e)
(a, g)
(d, h)
(d, j)
(d, c)
(b, i, c)

Question 5 [10 points]

[image: image2]
Multiple trains wish to travel on the tracks shown above. Write a serializer solution to avoid collisions of trains. Track A is used by trains traveling in the UP direction, while track B is used by DOWN trains.
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Assume clock increment, d, is 1. All clocks start at 0.
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