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Instruction:
®  Please write your name and student id on all pages. There are 10 pages.
®  This examination has 10 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. If I cannot read your name or your id, you will not get the score.
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Question 1: (25 points) Describe the actions taken to context switch between processes.
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Question 2: (25 points) Provide two programming examples in which multithreading model provides better performance than a single-
threaded solution. Please explain how your examples use the multithreading model. iruedegeansmateilusunsuiildndnns
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Question 3: (15 points) Fill in the blank IV R ST RPN

interrupt

Diagram of process state




Question 5: (50 points) Please select TRUE or FALSE (Tﬂimﬁanhﬂ’fammﬁia"lﬂﬁ an EL) ne)

TRUE

FALSE

When there are few other users, the task is large, and the hardware is fast, time-sharing system makes
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TRUE

FALSE

In a multiprogramming and time-sharing environment, several users share the system simultaneously.
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TRUE

FALSE

We can ensure the same degree of security in a time-shared machine as in a dedicated machine.
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TRUE

FALSE

Virtual machines provide a good platform for operating system research since many different operating
. . . o Ao o o aw P
systems can run on one physical system. Virtual machines Wunanadmiuimsidondm
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TRUE

FALSE

If the acquire() and release() semaphore operations are not executed atomically, then mutual exclusion
. o o . o o ] =1 a a
may be violated. ¥INAAY acquire() LAY AN release() mmzV\Ia{"lngmaﬂcvzﬂmuuameuun 1a

A7 mutual exclusion m%gﬂd'sqamﬁﬂ"lﬁ

TRUE

FALSE

FCFS scheduling algorithm discriminates against short jobs since any short jobs arriving after long jobs
¥
will have a longer waiting time. §ane3Sumsdadauauuy FCFC tiuhildanugasssufuanu
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TRUE

FALSE

Remote Procedure Call (RPC) enables device controllers to inform the CPU that it has finished its
operation.
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TRUE

FALSE

A thread library provides the programmer with an API (Application Programming Interface) for
creating and managing threads
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TRUE

FALSE

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

FALSE

Interrupt allows user-level processes to request services of the operating system
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b) (20 points) What is the turnaround time and waiting time of each process for each of these scheduling algorithms? (930781
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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)?
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Question 7: (25 points) What advantage is there in having different time-quantum sizes on different levels of a multilevel queuing

system? 9303 U1090AY0IN5H time-quantum Aunnafuvesidazi luszunULaIwAY



Question 9: (25 points) Explain whether the following solution to the Reader-Writer problem can cause any problem and how?

1 ¥
wosven Tsunsudmsuudilgymiden-fideuilddandiesadrelymilaldthe ues ednls

int readerCount = 0;
Semaphore mutex = new Semaphore(1);
Semaphore db = new Semaphore(1);

/* reader */ /* writer */
while (true) { while (true) {
mutex.acquire(); db.acquire(),
++readerCount, // update the database
if(readerCount == 1) { db.acquire(); } db.release(),
/
// first reader

/* semaphore acquire method */

mutex.release(); acquire() {

// read from the database w.h/lje value <t:' 0
mutex.acquire(), , ; nonopera ion
--readerCount; }va ue--,

ifireaderCount == 0) { db.release(); } /* semaphore release method */

release(){

// last reader
value++;

mutex.release(),

) }




¥ A 9w o
doyare ¥ lunsasudinw

U

e a ) ar 1 1 L] ° U4
®  Multiprogramming 53 Uuiind Tilsunsuliaazdadanadeuldninensaqvesszuy wu &g mienus uazginsel

A o
wouseduq Ingnldilse Temlodudud
. . ¢ 2a & aq 8 o a P | o = o ’

Time-sharing 520 Tniuws 39 uszvvildssuuiad Tusunsulianeadutasunsiauseninaunaegaulay
o o \ a o wg 1 o G Yy a A A Awe vl : ¥ 9
adumsimauesnaEmnaunseid 14 iannsodungiiuldndoudug nieliglaouq s ldauszuueglu

a v Y
vauzRerfiudig
Dedicated machine fiv M3 l¥nunTeslag lundsiulasias
a wa o a wva < o 2 .
Virtual machines A8 Msyfiiatuszuudfiansaiiowiiuersanisdmila virual machine 93 1¥a1midnmiloutims
WoursLLIRETUETALIT A8 Hiia
i & A A - P ‘ﬂ o A nﬂ
Starvation Il Inseasn Ffensh Inswanieaulag Assseitluszeznanduenuunieluvensdiflunisse
[ 4
uuuhififduga
Preemptive (110 Tnsia 18515 U081 szuvezannsongamshamves InswauazSoanswensauive lluoniie ity
4 & 1 u’;’ Y 4 d o 1
Traiadu 18 eluszndniiu @ TwswafiTaundidufoz 11seadlu ready quene
) A o o 4 4 o

Non-preemptive tiJe Twsiza AU unds Tnsiwasy 1Faudiig llwunseiuadedumsiau
Waiting time 170771 Tnstwar@0500g1u ready queue

. = & Py Y ' . . A '
Mutual Exclusion: nanedalunatvazlavasnin mnll Insisanilasidsiueglu critical section Tnsiadue vzl
#1505U U critical section
Progress: Muufie W Tl Tnsiwaladidesueglu critical section Laz i Tnsisadus fidhdeseazidrlusuly critical

v
. a A o .. . L] 4
section U M3den Insiennerdr 1054 lu critical section 93 Wamnsaidousen a4
.- o o o’/’ ° y 2 [ . . ' {
Bounded waiting: #1099 ImsfmuasiaunsinsoswanInsisadugaud'lU$ulu critical section 1useniefiIn
é & . . f-sl n’/l o o

siraviiasoverdr 15 uly critical section yienaii Insismiu 15 veyanalisu 14

. a oA o 4 ¥ o Y g iy A 10 o a0 H
Atomic: 9¥AONUN D MINTLHINUTI AR IFa5adu “VIi'E'J"lMVI"IlﬁEI UUATDINTUITIUY



Question 4: (25 points) What would be the output from the following problem at LINE C and LINE P? Explain your answer

WadWEM LINE C uaz LINE P Aioozls TisaeTuiefnouvssriu

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

int value = 15;
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);
printf("‘PARENT: value = %d\n",value); /* LINE P*/
}
}

void *runner(void *param) {
value = 20;
pthread_exit(0);



Question 6: Consider the following set of processes, with the length of the CPU burst given in milliseconds:

Process Burst Time Priority
P1 7 2
P2 1 1
P3 2 2
P4 1 3
P5 5 4

The processes are assumed to have arrived in the order P1, P2, P3, P4, and P5. All processes arrived at time 0.
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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 use
the arriving order to break tie), and Round-Robin (time quantum = 1). Use FCFS to break tie.
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First-Come-First-Served

Shortest-Job-First (preemptive)
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Round-Robin (time quantum = 2)



Question 8: (25 points) Following is the structure of process Pi in a two process synchronization problem where variable turn and flag
are shared between the two processes, please explain whether the solution preserves the mutual exclusion and satisfies the progress and
the bounded waiting requirements.
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int turn; /* initially 0 *
boolean flag[2]; /* initially false */
while (true) {

flag[i] = True;

turn = j;

while(flag[j] || turn[j] == j)

; // do nothing

// critical-section

flag[i] = false;
// remainder section



Question 10: (25 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 25 points.
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