Final Exam
CS 111, Principles of Operating Systems
Summer 2018

- Name: \5(A Qﬂ?lhb\l &)f\\‘:]
Student ID Number:

This is a closed book, closed note test. Answer all questions.

Each question should be answered in 2-5 sentences. DO NOT simply write everything
you remember about the topic of the question. Answer the question that was asked.
Extraneous information not related to the answer to the question will not improve your
grade and may make it difficult to determine if the pertinent part of your answer is
correct. Confine your answers to the space directly below each question. Only text in
this space will be graded. No question requires a longer answer than the space provided.



1. One approach to keeping track of the storage space used by a particular file ona
device would be linked variable length extents, in which the file descriptor would point to
a section of the device where some yariable amount of contiguous space had been
allocated to the file. The last few words of that space would be a pointer to the next
extent used to store more of the file’s data and a length of that extent. What advantages
would this approach have over the Unix-style block pointers stored in an inode? What
disadvantages?
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2. A typical secure session over the Internet uses both symmetric and asymetric Fpaefit.

cryptography. What is each used for, and why is that form of cryptography used for that,.e-—-————/"\\\ \
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3. What is an advantage of usmg a stateless protocol in a distributed system‘7
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4, Why is redirect on write a good strategy to use in file systems that are to be run on
flash devices?
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5. Unix-style operating systems (such as Linux) keep two types of in-memory kernel-
level data structures to keep track of activities involving open files: open file instance
descriptors and in-memory inodes. What is the purpose of each?
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6. Describe an advantage of a first fit memory allocation strategy and a disadvantage
of such a strategy, including in each case why the strategy has that characteristic.
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7. Why does code based on event-loop synchronization need to avoid blocking?
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How does the cooperative approach to switching between running processes and
running OS code work? Why is this approach not used in most operating
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In an operating system context, what is meant by a convoy on a resource? What
causes it? What is the usual effect of such a convoy?
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Consider the following proposed solution to the Dining Philosophers problem.

Every of the five philosophers is assigned a unique letter A-E, which is known to the
philosopher. The forks are numbered 0-4. The philosophers are seating at a circular
table. There is one fork between each pair of philosophers, and each fork has its own
semaphore, initialized to 1. int left (p) returns the number of the fork to the left of
philosopher p, while int right (p) returns the number of the fork to the right of
philosopher p. These Tinctions are non-blocking, since they simply identify the desired
fork. A philosopher calls get forks () to obtain both forks when he wants to eat, and
calls put forks () to release both forks when he is finished eating, as defined below:
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void getforks () {
if (left(p) < right (p))

{
sem;wait(forks[left(p)]);
sem wait (forks[right(p)]);
}
else
{
sem wait (forks[right(p)]);
sem_wait (forks [left(pfu;
} {

void putforks () {
sem_post(forks[left(p)]);
sem_post(forks[right(p)]);

}

Is this a correct solution to the dining philosophers problem? Explain.
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