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Please answer the questions below independently. Please submit answers by e-mail. Do not use attachments (e.g., do not attach this document). Answers should be written in plain text in the body of the email, with one line per answer. The first line of the e-mail should contain your full name. Each subsequent line should contain a question number followed by the final answer. The answer should never exceed one line (defined as 80 characters including spaces). Answers that span more than one line will NOT be graded. For example:

----------

Tarek Abdelzaher

1) Birds fly while cows don’t
2) The former is heavy while the latter is light
3) Maybe, except during the lunar eclipse
4) 368
-----------

1) The main difference between a system call and a function call is that __________________________.

2) A disadvantage of user threads over kernel thread is that _____________________________.

3) Can deadlocks occur under the priority inheritance protocol? (Yes/No) 

4) In a 32-bit machine architecture, if pages are 1KB long, and it takes 4 bytes to store a pointer to a page, how long is the page table (in KB)?
5) In dynamic binary translation, when does a dynamic basic block end? 

6) When an interrupt occurs during the execution of an emulated program, its delivery is often purposely delayed even though resources are available to deliver it immediately. What is the reason for delaying the delivery?

7) Two multimedia tasks, one has a period of 100ms and an execution time of 40ms. The other has a period of 30ms. If the task set is schedulable by EDF, what is the range of possible execution times of the second task?

8) What is the optimal fixed priority scheduling policy (for independent tasks on a uniprocessor)?

9) The memory access time of some machine is 10 units, the TLB lookup time is 1 unit. If 20% of TLB lookups are misses, what is the average effective memory access time? Assume a single level page table.

10) A disk head is at track 30, when requests for the following tracks are in the queue: 12, 45, 1, 41, 89, 26, 2, 60, 33. If shortest seek time first is used, in what order will these requests be served?

11) A feedback loop has a gain of 0.9 at the frequency at which the phase is -180. Is the loop stable? 

12) In the above question, how much should the gain be in order for the loop to be on the boundary of instability?

13) What data structure performs virtual to physical memory address mapping in system virtual machines?

14) Sensitive instructions that are not privileged cause difficulties with emulation. Why?

15) What are the four preconditions of deadlock?

16) If disk blocks are 1KB long, and a file is just below 500KB. How many disk blocks need to be read in a pure linked allocation scheme to read the last byte of the file?  

17) In the question above, assume that a pointer to a block is 4 bytes long and that indexed file allocation is used instead of linked allocation. How many disk blocks need to be read to read the last byte of the file?

18) Which of the following disk scheduling policy has a larger variance in request service times: SCAN or C-SCAN?

19) In the above question, explain why.

20) Which type of virtual machine must emulate execution of privileged instructions (System/Process/Language)?
21) You created file A in directory X, then created a hard link to the file from directory Y. What operations need to be performed to delete the file?

22) What is the maximum file size in UNIX if disk blocks were 1KB long and a pointer to a block was 4 bytes long?

23) In your opinion, why do we need dynamic binary translation? In other words, what’s the main reason why we can’t translate from guest to host entirely at compile time? (Give one reason only) 

24) Operating systems that run on top of system virtual machines translate from virtual memory addresses to real memory addresses. Can two different operating systems end up placing data in the same real memory address? (Yes/No)

25) When guest and host page sizes do not match, enforcing memory protection could be problematic. Which of the following has a more efficient solution: guest page size is multiple of host page size or host page size is multiple of guest page size?
26) When is interpretation more likely to perform better then dynamic binary translation? (Hint: short programs or long programs?) 

27) The tables below show the resource requirements and reward for QoS levels of four different tasks. Which task should run at which level in the reward maximizing configuration? Not all tasks need to execute. If a task is not chosen, it consumes zero resources and yields zero reward.
	
	Task 1
	Task 2
	Task 3
	Task 4

	
	Resources
	Reward
	Resources
	Reward
	Resources
	Reward
	Resources
	Reward

	Level 1
	30
	100
	60
	1000
	15
	41
	20
	13

	Level 2
	25
	30
	10
	12
	10
	37
	10
	9

	Level 3
	10
	17
	5
	11
	5
	11
	5
	2


28) In the above question, what is the maximum reward?  

29) In the user-level thread context switch discussed in class, thread A executes a yield(), and thread B is the next thread to run. Both are created in process P. The yield() function calls a scheduler function S. Where are the local variables of function S stored? 
30) A virtual machine monitor virtualizes a server and runs 10 different operating systems on top of 10 different virtual servers. Can it happen that an actual page fault occurs, but none of the operating system experience a page fault?

Good luck.

