Operating Systems (COP 4600) [Fall 2006] 

Test I
NAME:  ___________________________________________
STUDENT ID:  _____________________________________
Instructions:  

1) This test consists of 11 questions totaling 100 points, plus one extra credit question worth 3 points.  

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 is an operating system, and what are the primary high-level goals of an operating system? (2 sentences)

2. [5 points] 
What is time sharing?  (1 sentence)

3. [15 points] 
List all possible outputs of the following program.  (Hint: echo is a simple program that just outputs its input argument.)
int i = 5;

int main() {

  int pid = fork();

  pid = fork();

  if(pid==0) {

    i+=15;

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

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

  }

  else if(pid>0) {

    wait(NULL);

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

  }

}

4. [5 points] 
In the graph below, draw an approximate curve indicating the typical relationship between CPU burst duration and the frequency of bursts of that duration.
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5. [16 points] 
Consider the following process arrival and burst times.

Process   Arrival Time (ms)   Burst Time (ms)
P0

0


3

P1

1


19

P2

2


5
P3

9


3

a) Draw the Gantt chart for preemptive SJF scheduling of the process’ bursts.

b) What is the average waiting time with preemptive SJF scheduling?

c) Draw the Gantt chart for RR scheduling of the CPU bursts (time slice = 5 ms).

d) What is the average response time with the RR scheduling from part (c)?

6. [10 points] 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, that i refers to 0 in P0 and 1 in P1, and that 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[i] = TRUE;


turn = j;


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


Exit Section:


ready[i] = FALSE;
a) Does this satisfy mutual exclusion?

Circle one:
YES

NO
b) Does this satisfy progress?  


Circle one:
YES

NO
c) Does this satisfy bounded waiting?

Circle one:
YES

NO
d) Does this solve the critical section problem?
Circle one:
YES

NO
e) Is this Peterson’s solution?



Circle one:
YES

NO

7. [10 points] Study the following, which claims to be a software solution to the critical section problem for any number of processes.
Shared Memory:

boolean busy 

Initialized to FALSE

Entry Section:

while(busy==true) ;

busy = true;

Exit Section:

busy = false;
a) Does this satisfy mutual exclusion?

Circle one:
YES

NO

b) Does this satisfy progress?  


Circle one:
YES

NO

c) Does this satisfy bounded waiting?

Circle one:
YES

NO

d) Does this solve the critical section problem?
Circle one:
YES

NO

e) Might this code result in busy waiting?

Circle one:
YES

NO

8. [5 points] 
What is a spinlock?  (1 sentence)
9. [10 points] 
Define the “Circular Wait” condition for deadlocks and one requirement an operating system could place on processes to statically prevent “Circular Waiting”. (2 sentences)
10. [4 points]  

What is the convoy effect? (1 sentence)

11. [10 points]  
Consider a system with 10 instances each of resources A, B, and C.  

a) Is the state below safe?  Circle one:

YES


NO

If you circled YES, list a sequence in which processes can be executed in order to satisfy their maximum needs:





________________________________________________

Process
Has Resources
     

Max Resources



A
B
C   

A
B
C

P0

1 
3
2

10
3
4
P1

0
2
0

4
4
8
P2

1
1
1

10
2
2

P3

8
1
1

8
4
4

b) Is the state below safe?  Circle one:

YES


NO

If you circled YES, list a sequence in which processes can be executed in order to satisfy their maximum needs:





________________________________________________

Process
Has Resources
     

Max Resources



A
B
C   

A
B
C

P0

2 
3
2

10
9
4

P1

0
2
0

0
4
4

P2

2
1
1

2
2
8
P3

6
1
1

8
4
4

12. [3 points extra credit]  
For each of the following Latin abbreviations, provide the full Latin form and a literal English translation.  (1 point per abbreviation)

Abbreviation


Full Latin


Literal English Translation
N.B.

i.e.

e.g.
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