PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEERING
Midterm Examination: 1st Semester Academic Year: 2008
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Instruction:
® Please write your name and student id on all pages. There are 12 pages.
®  This examination has 11 questions. Please answer all questions. Your answer can be in Thai.
®  There is one extra credit question on the last page which is an optional question.

NOTE that I can only grade what I can read.
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Question 1: (10 points) Categorize the following as one of the following: Interrupt, Exception, or Neither.
Tﬂiﬂﬁ?ﬂn'fjmmﬁai’fmiﬂnlﬂfr Tﬂmﬁanmnﬁmmjmia'lﬂfr Interrupt, Exception, #3© Neither (131993 interrupt ae
Exception)
a. Timer
b Keyboard input
c. Divide by zero
d. Procedure call or Function call

e. System Call

Question 2: (15 points) Which of the following instructions should be privileged?
dndane i} frdedelanisezdhuuuy privilege (nyadentdnsuynda)

a. Set value of timer

b. Read the cock

c. Clear memory

d. Issue a trap instruction

e. Turn off interrupts

f.  Modify entries in device-status table

Switch from user to kernel mode

Access 1/0 device

Question 3: (15 points) Fill in the blank

Tdsaausrlugosing

admitted interrupt

a b.
c d.
e.




Question 4: (20 points) What is wrong with the following pseudo code? How would you fix it?

¥
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pid = fork()
create pipe
ifpid == 0
read from the pipe
else
write to the pipe

Question 5: (10 points) What will be the output at LINE A? Explain your answer

[y 44' P sy o [
WadWs N LINE A fieez 15 TilsaoTuissimeuuesniu

#include <sys/types.h>
#include <stdio.h>
#include <unistd.h>

int value = 10;

int main(void) {
pid_t pid;

if(pid == 0) { /* child process */
value += 25;

}
else if(pid > 0) {/* parent process */
wait(NULL);
value += 5;
printf("PARENT: value = %d \n" value), /* LINE A %/
exit(0),



Question 6: (20 points) What would be the output from the following problem at LINE C and LINE P? Explain your answer

HAAWTN LINE C 1az LINE P/Aioez 15 TiseaTuresmeuvesnu

#include <pthread.h>
#include <stdio.h>

int value = 20;
void *runner(void *param);

int main(int argc, char *argv(]
pthread_t tid;
pthread_attr_t attr;
int pid;

pid = fork();

if (pid == 0) {
pthread_attr_init(&attr);

pthread_create(&tid, &attr,runner, NULL);

pthread_join(tid, NULL);

printf("CHILD: value = %d\n" value); /* LINE C ¥/

else if(pid > 0) {
wait(NULL);
value = 5;

printf(‘PARENT: value = %d\n”,value); /* LINE P */

}

void *runner(void *param) {
value = 15;
pthread_exit(0);

}
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Question 7: (20 points) Please select TRUE or FALSE (Tilsaidenindeanuae il gn nie da)

TRUE FALSE System calls allow user-level processes to request services of the operating system

System calls oy 1% Insiwag19Fosvemsuimsninszuudgians

TRUE FALSE The main purposes of an operating system are (1) to allocate the resources and (2) to control the
system

wihfindnuesszuul JamsAensusnsensneINTVeTLUY HazNIAILRNITEUY

TRUE FALSE A CPU scheduling algorithm determines an order for the execution of its scheduled processes.
Given n processes to be scheduled on one processor, there are n possible different schedules
CPU scheduling algorithm fMUASMUMIN1uves Twsiaa vins i Tnsiwd n Aunefised

53 ' a Ay v 3 a "
lﬂﬂ@auuﬁu?ﬂﬂizn’lawalﬂﬂ') li’mzlﬂﬂﬂq n ANAANLUANANNU

TRUE FALSE Whether a communication is direct or indirect, messages exchanged by communicating
processes reside in a temporary queue. Basically, such queues can be implemented in three ways:
zero capacity buffering, bounded capacity buffering, and unbounded capacity buffering.
TithmsdemswithuuulasasmieTasdeu doaruiuaniddoudumzdesledlum
F2n31 Fesuitansodhldamie nuy zero capacity buffering, bounded capacity

buffering, 1182 unbounded capacity buffering

TRUE FALSE Each process is represented in the operating system by a process control block (PCB) which is
also called a task control block.
a wa 3 a3 s 1 2
sxu1iian151% PCB (Process control block) iludaunuveuaay Tnswaluszuy &1 PCB

W
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1S 8n®nDE19MI1921 TCB (Task control block)



Question 8: Consider the following set of processes, with the length of the CPU burst given in milliseconds:

Process Burst Time Priority
P1 10 3
p2 1 1
P3 2 3
P4 1 4
P5 5 2

The processes are assumed to have arrived in the order P1, P2, P3, P4, and P5. All processes arrived at time 0.
3 ) ¥
nndeyaves Insianaidiidmua Iddhedu auyd I Inswaienuadunluszuuaudidu pi, P2, P3, P4, Loz PS

U A time =0

a) (40 points) draw four Gantt charts that illustrate the execution of these processes using the following scheduling
algorithms: First-Come-First-Served, Shortest-Job-First, Non-preemptive priority (a smaller priority number implies
a higher priority), and Round-Robin (time quantum = 1). Use FCFS to break tie.
99279 Gantt charts INBLAAIMININIUYDI TWI AR ATH iels 11"1’{' First-Come-First-Served, Shortest-Job-First,
. .. @ 9/ 2 ¢ as . . Aw A
Non-preemptive priority (WJL’mlHBUHJJ’IEJNmHIW'E)’EJSVIlﬂﬂ) 8% Round-Robin (time quantum = 1) H1INNANUADN

v q YA o Y '
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First-Come-First-Served

Shortest-Job-First (preemptive)

Non-preemptive priority (a smaller priority number implies a higher priority)

Round-Robin (time quantum = 1)



b) (20 points) What is the turnaround time and waiting time of each process for each of these scheduling algorithms?

' . . v o 4 < LA a,
(13nFOndoyan waiting time Yo Insiaudazd e 19minqaiaesuaazis)

Waiting time (milliseconds)
algorithm P1 P2 P3 P4 P5
First-come-First-Served
Shortest-Job-First
Non-preemptive priority
Round-Robin

¢) (10 points) Which of the algorithms results in the minimum average waiting time (over all processes)?

o o R R ~ . . Ao A
danesnulaldaunasnssense (average waiting time) NANYA



Question 9: (30 points) Following is the structure of process Pi in Peterson’s solution, please explain how the Peterson’s
solution preserves the mutual exclusion and satisfies the progress and the bounded waiting requirements. Note that Peterson’s
solution focuses on two processes and the two processes are shared the following variables:
fheandelnsessnlusunsuveaTnsiwa Pi Tu3EMsuuy Peterson TilsaaTuneininluiGnsdenannieauisaild
mutual execution AIDGUATAINTOIBITY progress 1AL bounded waiting A0 i3 M1 Peterson szt 1 faeaTw

Vv 3
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int turn; while (true) {
boolean flag[2], flagli] = TRUE;
turn = j;
while (flag[j] &% turm == j);

critical section

flag{i} = FALSE;

remainder section



Question 10: (20 points) Explain how the following solution to the Reader-Writer problem can cause a starvation problem?

Who suffer?

] ¥
eI luTusunsul#deaniituinldifailymanueasen (starvation) naz lasifuauesssn

int readerCount = 0;

Semaphore mutex = new Semaphore(l),
Semaphore db = new Semaphore(l),

/* Reader */

while(true) {
mutex.acquire(),
++readerCount,

if(readerCount == 0) { // first reader
db.acquire();

/

mutex.release(),
// read from the database

mutex.acquire();
--readerCount;

if(readerCount == 0) { // last reader
db.release();

/

mutex.release(),;

/* Writer */
while(true) {
db.acquire();

// update the database

db.release(),
}

/* semaphore acquire method */
acquire() {
while value <= (
; // no operation
value--;

/

/* semaphore release method */
release(){
value++;

}
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Question 11: (20 points) List questions that you would like to see in this exam and give the answers to your questions. If you
have more than one question, please assign the score to each of your questions. However, the total point can not exceed 20
points.
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Extra: (20 points) Please explain why the following schedule is possible under the two-phase locking protocol but not possible

under the timestamp protocol. Assuming that transaction T, arrives before transaction T .

a Ve < Y 1 Aa a & yw X ' v a & .
pyaes e lumfagadeaniivuiniuldluszuy two-phase locking protocol tavz Tiiiaiuluszuy timestamp

protocol A s MmNy T, wiAeul¥nsmusndu T,

Step Transaction Ty Transaction T,
1 Lock-Share(A)
2 Read(A)
3 Lock-Exclusive(B)
4 Write(B)
5 Unlock(B)
6 Lock-Share(B)
7 Read(B)
8 Unlock(A)
9 Unlock(B)
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