Midterm Exam
CS 111, Principles of Operating Systems
Summer 2018
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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. In a multipregramming system, why is a simple clock page replacement algorithm
applied to the full set of pages likely t!o lead to poor performance?
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2. What fundamental requlrement for a modern general purpose operating system is
met by providing a trap instruction in hardware? How does provision of this instruction

enable the OS to meet that requirement?
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3. Why does the Shortest Job First scheduling policy typically result in better
turnaround time than the First Come, First Served policy?
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4. Describe a way to allow for otherwise incompatible interface changes without
sacrificing backwards compatibility. Why might such changes be valuable?
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5. Describe two benefits of virtualizing memory addresses at the page level,
including why virtual memory provides that benefit.
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6. When load increases, throughput drops below maximum ideal values, but
response time quickly grows to infinity. Why do these two metrics exhibit different
behavior under the same condition of increasing load?
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7. Describe three techniques we can use to ensure proper behavior of critical
sections, briefly indicating why each of them can achieve that effect. )
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‘ﬁ»m?h@(& whors 8.7 What is the difference between swapping and paging? What is each of these two
.techniques used for?
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9. What kind of fragmentation will a paged virtual memory system experience? For
each segment that a process requires, how much of that kind of fragmentation will a
paged virtual memory system exhibit, on average?
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10. The following C code is intended to use semaphores to control reading and
writing from a circular buffer by two different threads. It has a serious synchronization
bug. Find the bug and describe (in words — you need not write the actual code) what
further synchronization operations are required to fix it. NOTE: Obviously the code
shown below is not a complete program. The necessary pieces missing to create a
complete program, such as a main routine and thread creation code, are not relevant to
the answer. Also, I am looking here for a synchronization bug. If you find and specify
some other bug that does not have synchronization issues, you will not get any credit.

struct semaphore pipe_semaphore = { 0, 0, 0 }; /* count = 0; pipe empty */
char buffer[BUFSIZE]; int read_ptr =0, write_ptr = 0;

/* This code is run by thread 1. */

_ char pipe -read_char() {

wait (&pipe semaphore ); /* wait for input available */

¢ = buffer[read ptr++]; /* get next input character */

if (read_ptr >= BUFSIZE) /* circular buffer wrap */
read_ptr = BUFSIZE; .
return(c);

}

/* This code is run by thread 2.%/

void pipe_write_string( char *buf, int count ) {
while( count-->0) {

buffer[write_ptr++] = *buft++; /* store next character */

if (write_ptr >= BUFSIZE) /* circular buffer wrap */
write ptr -= BUFSIZE;

post( &pipe_semaphore ); /* signal char available */

}
}
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