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¢ Keep your answer very organized & clean.
e FExam will be marked out of 20. Exam has 5 pages.

Question # 1 (3 marks)

A) Which of the following operations should be allowed under user mode, and which
must only be allowed under supervisor mode? Clearly explain your reasons:

1) Context switch |
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ii) Reading memory
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111) Acquiring a lock
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v) Releasing a lock
i} User Mode [J Supervisor Mode
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Question #2 (3 marks)

’ " ;fﬂ"’"‘

Indicate whether each of the following statements is true or false. Explain your answer. k

(A) Using Join-fork technique around critical sections will provide mutual exclusion even

ifthe system is a multi-processor system. ,
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(B) Using interrupts, may result in more system overhead (in terms of time) compared to

polling.
OTrue @®False

(D) It is not possible to design a single system that can act as both timesharing and batch
systems.
OTrue OFalse
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uestion #4 (6 marks) .
A) Assume a system only uses binary semaphores. Should the V() operation be

implemented as atomic? If yes, give 2 scenario that shows how a failure may

f occur otherwise. If 10, explain clearly why this operation need not be atomic.

Would your answer change if you have counting (general) semaphores? Why or

why not? Explain clearly.
i J

3

B) Using semaphores. sive the code for each of processes PO, P1 & P2.

processes must always work in one of these two orders: P2. PO then P1, or P2 Pl
PO. Any other order is not allowed. Assume that whatever the processes need

then
to perform is coded inside a code segment called <Phase I>.

maphores here:

< Declare & Initialize your s€
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Question #5 (4 marks)
Here is the code of 4 processes (PO, P1, P2 & P3}, which share a set of semaphores and
some critical sections. Assume that at any point of time there will never be any duplicates
of the same process in the system (for example, nO 2 P3s can be there at the same time).
Additionally, gach process will run only one time. Does the code provide mutual

exclusion to each of CS.1,CS.2and C.S.3? Explain your answer very clearly for each of

the critical sections.

Note: We are not interested in looking at any other issues beside mutual exclusion.

&

Semaphore s1 =1, §12=0,s23=0,83=9;

P(sl)
CS.1
V(s23)
P(s3) <=~
C.Ss.2
V(s23)
V(s3)
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