Midterm Exam
CS 111, Principles of Operating Systems
Fall 2018

Name: {fqufrn Chn
U

Student ID Number:  }IH95ER32

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. Why is proper choice of a page replacement algorithm critical to the success of an
operating system that uses virtual memory techniques? What is the likely difficulty ifa

poor choice of this algorithm is made by the OS designer?
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2. Spin locks can cause performance problems if not used carefully. Why? In some
cases, a thread using a spin lock can actually harm its own performance. Why? '
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3. Assume you are running on a virtual memory system that uses both segmentation
and demand paging. When a process issues a request to access the memory word at
address X, one possible outcome in terms of how the address is translated and the content
of the address is made available is: the address is valid, the page is in a RAM page frame,
and the MMU caches the page table entry for X, resulting in fast access to the word.
Describe three other possible outcomes of the attempt to translate this address and the

actions the system performs in those cases.
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4. When a Linux process executes a fork() call, a second process is created that’s
nearly identical. In what way is the new process different? Why is that difference

useful?
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5. If your OS scheduler’s goal is to minimize average turnaround time, what kind of
scheduling algorithm are you likely to run? Why?
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6. Assume you start with an operating system performing paged memory allocation
with a page size of 4K. What will the effects of switching to a page size of 1K be on
external and internal fragmentation? Describe one other non-fragmentation effect of this
change and why it occurs. '
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7. An operating system can provide flow control on an IPC mechanism like sockets,
but cannot provide flow control on an IPC mechanism like shared memory. Why?
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8. Why are application binary interfaces of particular importance for successful
software distribution? ‘

}% %Eg g “wzpav"’{%a,{\z\g %QB@M(‘}'Q« gﬁb‘ééaétﬁ“% ehoders (L afgfi{mﬁeﬂ'f‘“ féfé&‘}

N PN A VR P , )
An KBT 55 uded poddis e proges Soshmekon meppivg  1for . HPLs

] b gneda bl Lo praay o
& That APre oy i pocdatl oo eniay @

st e %fj fbT e prutd have Hvbe wnlE
7

j‘i . - o E,ﬁ% .
& el S B STH YT AT .

y oL L wnplamnG A A& 0 (ebs @ >
; ach e and gt g?f ,}m&\g N w@‘%{ifg &
Jpe v Y v



9. Which memory management technique allows us to solve the problem of
relocating memory partitions? How does it achieve this solution?
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10.  The following multithreaded C code contains a synchronization bug. Where is it?
What is the effect of this bug on execution? This is not a full program, but only a part of
a program concerning some synchronization functionality. The fact that it’s not a full
program ISN’T the bug. I am looking here for a synchronizatioh bug. If you find and
specify some other bug that does not have synchronization issues, you will not get any
credit.

sem_t balance lock semaphore;
int balance = 100;

... /* Unspecified code here */

sem_init(&balance lock semaphore,0,0); /* Initialize the balance semaphore
*/

char add_balance(amount) { .
sem_wait (&balance lock semaphore ); /* wait to obtain lock on balance
variable */
balance = balance + amount;
sem_post(&balance lock semaphore); /* Release lock after updating
balance */

}

void subtract balance( amount ) {
balance = balance — amount;
}

... /* More unspeciﬁed code here */
/* This code is run by thread 1. */
add_balance (deposit);

... I* More unspecified code here */
/* This code is run by thread 2.*/

if (balance >= withdrawal) {
sem_wait(&balance lock semaphore); /* wait to obtain lock on balance
variable */
subtract_balance (withdrawal);
sem_post(&balance lock semaphore);

}

/* More unspecified code */
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