Operating Systems (COP 4600) [Fall 2006] 

Test II
NAME:  ______________________________________________
Instructions:  

1) This test consists of 12 questions totaling 100 points, plus 3 points extra credit.
2) You have 75 minutes to complete and turn in this test.
3) Short answer questions include a guideline for how many sentences to write.  Respond in complete English sentences.
4) This test is closed books, notes, papers, friends, neighbors, etc.

5) Use the backs of pages in this test packet for scratch work.  If you write more than a final answer in the area next to a question, circle your final answer.
6) Write and sign the following: “I pledge my Honor that I have not cheated on this test.” 

_______________________________________________________________________

_______________________________________________________________________




Signed: ______________________________________________

1. [10 points]

What does PCB stand for, what is a PCB, and what are two common elements of PCBs? 
(2-3 sentences)

2. [6 points] 
What does MMU stand for, and what is an MMU? (1-2 sentences)
3. [6 points]

What does TLB stand for, and what is a TLB? (1-2 sentences)

4. [12 points]
a) Assume a contiguous-memory-allocation scheme allocates memory for processes at the lowest possible address that satisfies the worst-fit policy.  Also assume a memory size of 4 MB.  What are the sizes of all memory “holes” after the following sequence of process allocations and deallocations?
P1 allocated 1 MB
P2 allocated 512 KB
P3 allocated 2 MB

P1 terminates
P4 allocated 256 KB

P3 terminates

P5 allocated 512 KB

b) Answer the same question given in part (a), except assume a best-fit policy rather than a worst-fit policy.
5. [10 points]
What is virtual memory, and what is one of its primary benefits? (2-3 sentences)

6. [4 points]  

In the graph below, draw an approximate curve indicating the typical relationship between the level of multiprogramming and the CPU utilization.
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7. [5 points]

A paging system has 1024 frames, each of size 256 KB.  How much of memory gets lost to internal fragmentation when three processes each require exactly 2 MB of memory?

8. [7 points]  
Assume a TLB has 16 entries and a total size of 96 B on a byte-addressing system.  Frame size is 1 KB, physical memory is 32 MB, and logical memory is 4 TB.  
What fraction of the TLB is used to store page numbers?

9. [6 points]
Assume a byte-addressing system has pages of size 16 KB, and page numbers may be up to 14 bits in length.
a) What is the size of logical memory (written without using exponents)?
b) How large are frames on this system (written without using exponents)?

10. [12 points]
Consider the following memory reference string: 4, 2, 4, 1, 5, 1, 4, 3, 2, 5, 4, 2, 3, 4, 1.
a) What is the page-fault rate when using FIFO replacement and 4 memory frames?

b) What is the page-fault rate when using optimal replacement and 4 memory frames?

c) What is the page-fault rate when using LRU replacement and 4 memory frames?

11. [12 points] 
List all possible outputs of the following program.
int i = 5;

int main() {

  int p1 = fork();

  int p2 = fork();
  int p3 = fork();

  if(p1==0 && p2==0) exit(0);

  if(p3==0) {

    i+=15;

    printf("%d\n", i);

    execlp("/bin/echo", "echo", "hi", NULL);
  }

}
12. [10 points + 3 points extra credit] Study the following, which claims to be a software solution to the critical section problem.  Make all the assumptions that we made in class about these sorts of protocols.  For example, assume that we are synchronizing only two processes P0 and P1, i refers to 0 in P0 and 1 in P1, and j refers to 1 in P0 and 0 in P1.

Shared Memory:

  int turn
 
       Initialized to 0

  boolean ready[2]   Both initialized to TRUE

Entry Section:

 ready[j] = FALSE;

 turn = j;

 while(ready[i] && turn==j);


Exit Section:

 ready[j] = TRUE;

a) [4 points]  Does this satisfy mutual exclusion?  Why or why not? (1-2 sentences)

b) [4 points]  Does this satisfy bounded waiting?  Why or why not? (1-2 sentences)
c) [1 point]  Does this solve the critical section problem?
Circle one: 
YES
NO

d) [1 point]  Is this Peterson’s solution?


Circle one:
YES
NO
e) [Extra credit]  Explain why this code satisfies progress. (1-2 sentences)
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