Operating Systems Comprehensive Exam

Spring 2007
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You must complete all of part | (60%)

You must complete two of the three sections in pait (20% each)

In Part I, circle or select only one answer for edt question,
unless notified otherwise.

If you need more space to answer a question, useethack of a page
and indicate which question is being answered.



Partl: You nust completeal | of this section.

1. Which of the following is used in a page tallérndicate that a memory page has been modified.

valid/invalid bit write bit dirty bit

2. A UNIX process call§or k() to create a child process as shopind = fork();
a) What value will be assignedgod in the parent process by the calftor k() ?

the parent’s process id the child’s process id zero none of these

b) What value will be assignedpd d in the child process by the callftor k() ?
the parent’s process id the child’s process id zero none of these
3. Which of the following process scheduling algans can, in some cases, delay requests for afinitde
amount of time (i.e., starvation can occur)?

FCES SJF Round-Robin none of these is correct

4. Allows I/O devices to transfer data directlyomhain memory without passing it through the CPU.

page faults DMA base registers threads noraé these

5. If a systemis in an unsafe state, it is guaechthat a deadlock will occur.  True False

Briefly explain your choice, i.e., why is that ares correct?

6. Deadlock olugades resources to a process if that allocation

won't cause a deadlock, while deadlock ensures that at least
one of the necessary conditions will not occur.




7. , , and e tharfour necessary conditions for a deadlock.

, and are the thgegrements for a valid critical section.
A. mutual exclusion B. circular wait C. progress
D. recovery E. semaphores F. bounded waiting
G. preemption H. non-preemption I. hold and wa

Matching: choose the best answer for each questidrom the list below:

8. Theterm refers to a rpudicessor system where one processor assigns
tasks to the other processors.

9. When it is not known at compile time where agess will reside in memory,
code must be generated.

10. occurs when a process speamdstime paging than executing.
11. processes can affect or betedf by the execution of another process.
12. is a file allocation method $tares all file block pointers in one block.
13. is commonly used to implemietutal memory.

A. absolute B. clustered C. demand paging

D. cooperative E. compaction F. asymmetric

G. symmetric H. static J. thrashing

K. indexed L. fragmentation M. linked

N. deadlock 0. asynchronous P. relocatable

Q. dependent R. collaborative S. recovery

14. Does the following resource allocation graptidate that a deadlock has occurred?

Yes No //0 0\

P]_ _“/




15. Does the following pair of operations correathplement a Semaphore?

wait (S) { signal (S) {
while(S >= 0); S--;
S++; }
}
Yes No If not, briefly explain the error:

16. For each of the following, indicate the typdragmentation (if any) that is possible:

a) linked file allocation internal external both neither
b) contiguous memory allocation internal external both  either
€) memory paging internal external both neither
d) memory segmentation internal external both neither
e) contiguous file allocation internal external both  either
f) indexed file allocation internal external both neither

17. Briefly describe one advantage and one disadgarof increasing the round-robin quantum (tinnee}!



18. You are told to design an operating systemgbhpports threads. One requirement is: if any one
user thread makes a system call to do I/O, itnmarcause any other user threads to be blocked.

a) Which threading model would you use? many-to-one one-to-one many-to-many

b) Briefly explain how the model you chose sagisfihe requirement.

19. Answer the following questions based on a systat uses 18-bit memory addressing, a singld-{mge
table an®2k (i.e.,2048) byte pages:

a) what is the maximum number of memory pageshisrsystem?

b) how many bits in the address are used for tige pffset?

¢) what is the size of a memory frame (in bytes)?

20. algorithm is used fodldek prevention.

Belady's Dijkstra's Banker's none of theses correct



[I. You must completet wo of the following three sections. If you completenore
than two sections, clearly indicate which two seans that you want graded.
Otherwise, the first two sections will be graded adh the third ignored.

A. Given the following set of processes, answer thestions below. Assume that each new process
arrives after the interrupted process has beemed to the ready queue. If two processes aative
the same time, or have the same remaining bumst schedule them in process number order.

Process Id | Burst Time | Arrival Time
1 5 0
2 2 1
3 3 3
4 5 4

Fill in the following Gantt charts as specifieddeanswer the questions associated with each part.
Write the_process numbef the executing process in the cell for each timi.

1) First-Come-First-Served (non-preemptive):

Average waiting time = Which process had the shtest turnaround?

2) Shortest-job-first (preemptive):

Average waiting time = What was the average respse time?

3) Round Robin (time slice (quantum) is 1 time unit):

Average waiting time = What was the turnaround tme for process 3



P::

P:

Ps:

Ps:

Assume thak; ; is a semaphore synchronizing processeandpP;, and that alk; ; are

initialized to 0. LetS represent the statements defining pro&ssOn the right of the page,
construct a precedence graph showing the ordehichahe processes will execute. Represent
processe® andP; with circles and show a precedence relationshiydxen those processes

with an arrow.

{ wait(X4,1);
S;
signal(¢ 2);
signal(X.3); }

{ signal(Xz,4);
wait(X 2);
S;
signal(>¢,3); }

{ wait(X1,3);
wait(Xo,3);
S
wait(Xs,3); }

{ wait(X2 4);
signal(X.1);
S,
signal(.3); }

Example:

For the statements below, enteif the statement is always TRUE|f it is always FALSE and
U if an answer can not be determined from the in&drom given.

% completes before,degins.

S completes beforesdegins.

ompletes before;degins.

1Tompletes before;degins.



C. Given the following list of page references, in @xt#on order:

4, 2, 5,1, 5 2, 3, 5, 1, 4, 2, 3

Given the number of available frames shown intéitde below, how many page faults will occur
for each of the following page replacement al¢pons? (All pages are initially empty.)

You mustshow your work to receive partial credit, otherwise only yourwaess will count.

Algorithm # of page faults
FIFO with 3 frames

LRU with 4 frames

Optimal with 4 frames




