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ERERFHETLE  TRIFTFF2. Write your answers legibly; otherwise you will get zero score.

1. [8pts] Does LRU page replacement algorithm always yield the minimum number of page faults for
any memaory reference string? If yes, please prove LRU’s optimality. If not, please give a
counterexample.

2. Shared memory and pipe are two classic IPC mechanisms. They both are still widely used on
today’s operating systems. Please explain why we need two mechanisms for IPC by :

(a). [9pts] Giving a scenario where shared memory will be the better choice for IPC
(b). [9pts] Giving a scenario where pipe will be the better choice for IPC

3. Please answer the following questions regarding priority inversion

(a). [6pts] Explain what is priority inversion

(b). [6pts] Briefly discuss the strength and weakness of disabling interrupts for priority inversion
avoidance

(c). [6pts] Briefly discuss the strength and weakness of using priority inheritance for priority
inversion avoidance

(d). [6pts] Briefly discuss the strength and weakness of using priority ceiling for priority inversion
avoidance
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ERRFHEIE  TATFiD. Write your answers legibly; otherwise you will get zero score.

1. Please answer the following questions regarding process synchronization:

(a). [15pts] Why are synchronization mechanisms required in an operating system kemel? Why
are synchronization mechanisms required in a multi-core platform?

(b). [15pts] Please explain the differences between atomic operations, spinlock (busy waiting), and
semaphores (sleep waiting). Also, explain when and why do we use different mechanisms in
an operating system kernel.

2. Please answer the following questions regarding /O subsystems:

(a). [Spts] What are blocking I/0 and non-blocking I/0?

(b). [5pts] What are differences between non-blocking I/O and asynchronous system call?

(c). [10pts] Please draw and explain the life cycle (step by step procedures in the kernel) of a
blocking I/O. Please use file I/O call, read (), as an example.
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