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Instruction: 

• Write your name and id on alt. pages. 

• There are 7 questions (250 points) and there are 11 pages (including this page). 

• Answer all questions in the space provided. Your answer can be in Thai. 

• An extra credit question on the last page which is an optional question. 

• If you have any question on this examination, write down your assumption and continue your 

work according to your assumption. DO NOT ASK ANY QUESTION during the exam period. We will 

discuss your question in class. 

• No book, No note, No calculator, No cell-phone 

• Some definitions are given on page 11. 

• If I cannot read your name, your id or your answer, you will not get the score. 

fi'll 

• iiimihitars5imInFintrrutiii@antyrvi171 

• io a ocuil 7 ia (250 n:Avt.n.t) iioatihtvinio ii will (actin) 

• iiiuwiloaririoluiZtriliAtiiviuoii qftialamtio@talunictlivia 

• ilvidvii@ValciLfieguvicillqoihuqmzoovviiplairlii 

• viinflaiickyrnfiEnf-Tuioau nvinvlimmaiiiptruNqgua4triTh@cu uar,i-riThouonlimaiiisg-wtiolfp 

iragriligitruchAmou 1,5-mcifnlo.14-iniutoqculietilinisti 

• 111@titym milao mnw-15 int@aoLaeu tvi5fTwififiAarli 

• iig-riunruildwu55ayilucm7-1 ii 

• viinowadiugivioutolqtafioil@vii@ThtIngnwnolfplaioon flcuw.12.119ifintinhio&vilovil-Witi 

aNlijo 	 iii@iitial-iiliiditlii-allouanbluou,6q 

(viinqcullialii@ @i@i5t1w1lion-n4im@culchltiA) 
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1.5) Give two programming examples in which a multithreading program provides better performance 

than a single-threaded solution. 

1.6) Does a starvation imply that a deadlock has occurred? Explain your answer 

IgnofiannAolinTniiviontaiLFALLAIitivilabi aStnuviA'nlortialcituvraAjAvid 

1.7) During execution of JProcess, the ps command will result as follows: 

ps 

PID TTY 	 TIME 	CMD 

	

6478 pts/0 	00:00:00 	java 

	

6497 pts/0 	00:00:00 	ps 

	

18028 pts/0 	00:00:00 	bash 

Why there is no process named JProcess? Explain your answer 

alyinviFitallaiiilmmija JProcess oBuiuvaniivrualcituvialAnni 

public class JProcess { 
public static void main(String[] args) { 
System.out.println("Hello, World"); } 
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d • Non-preemptive Shortest-Job-First (iculsiit.6w ilitivhqct.iliiml) 

• Round-Robin with time quantum = 2 (5'171.1015ilulotaiairdifill@tla = 2) 

2.2) (25 points) What is the waiting time of each process for each of these scheduling algorithms? 

n5@ni@Vfi-ina970auolithitMi9iniii'rtio.viitio@cuT5ni5i/ofIrrwimn-miviati5 

Algorithm 

Waiting time (milliseconds) Average waiting time 

(milliseconds) P1 P2 P3 P4 P5 

First-come-First-Served 

Preemptive Shortest-Job-

First 

Non-preemptive Shortest-

Job-First 

Round-Robin 
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Question 4:  (25 points) [20 mins] According to the pseudo-code of a C program given below, how many 

time will the text "Hello" appear on the screen? Provide a short explanation to demonstrate your logic. 

wIniilliifiniwAikafiliirmil etiomili "Hello" wthinginnonivirifi51 ohismAnkvaoinanvioalvtrd 

Function main 
fork(); 
fork(); 
printf("Hello"); 

Question 5: (20 points) [20 mins] Consider the following resource allocation graph, please answer 

whether the system is in the deadlock state or not? What 

processes are in the deadlock situation? What process will you 

select as a victim to be restarted? Please give a reason on why you 

select the process. 

ii@i7nnnYIAni7Li@nitivi5vitnnwiaitkir 	t guriihrtruatuntinil:Siownti 

viielli (minli) IvilitmloltimotpunTrtiifiont, cinar,LSonlilmtitdimiiol 
65al9irlyrulvtai @ThhviqwwiirvilizallowInAliSontmktailnrra 
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Question 7:  (20 points) [20 mins] Suppose there are 2 copies of resource A, 3 copies of resource B, and 

3 copies of resource C. Suppose further that process 1 holds one unit of resources B and C and is waiting 

for a unit of A; that process 2 is holding a unit of A and waiting on a unit of B; and that process 3 is 

holding one unit of A, two units of B, and one unit of C. Draw the resource allocation graph. Is the system 

in a deadlocked state? Why or why not? 

iiimifiiirmiltitrin5 A iiirru 2 'qi vi5crioin5 B iiinu 3 No itar,m5yann5 C irlulti 3 /IR 108111166M 1 iloviiywin5 

B tiVcr, C at11M:10166atf1A■1501,151101f15 A iertnti 1 No i1ti56€6 i 2 ilov1i1NFJ1n7 A 1 VI tor,iiiACiwitimin5 B iiinti 

1 tsfi d'ri.licoiliiM 3 Ziovi51iv1n5 A iicincti 1 elpt 1l51iuin5 B iennti 2 ctiifi LLPZ11,15141U1111 C ilinti 1 V1 @ATN1n511+1 

u,@nisviiivityin5 vi5aDoaufi-Anaili7nruotiltinTriimonvviiolli Iiiviviwathnou 
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Definitions 

• Critical section: a section of code where the shared data is accessed which is a segment of code that the 

process may be changing common variables, updating a table, writing a file, and so on. 

• Race condition: when there is a concurrent access to the shared data and the final outcome depends upon 

the order of executions. 

• Mutual exclusion: 

O only one process at a time can use a resource or 

O If process Pi is executing in its critical section, then no other processes can be executing in their 

critical sections. 

• Hold and wait: a process holding at least one resource is waiting to acquire additional resources held by 

other processes. 

• Progress: If no process is executing in its critical section and there exist some processes that wish to enter 

their critical section, then the selection of the processes that will enter the critical section next cannot be 

postponed indefinitely. 

• No preemption: a resource can be released only voluntarily by the process holding it, after that process has 

completed its task. 

• Bounded Waiting: A bound must exist on the number of times that other processes are allowed to enter 

their critical sections after a process has made a request to enter its critical section and before that request 

is granted. 

• Circular wait: there exists a set {Po, P1, ...,P„} of waiting processes such that Po  is waiting for a resource that is 

held by P1, P1  is waiting for a resource that is held by 	is waiting for a resource that is held by 

Pm  and Pr, is waiting for a resource that is held by Po. 

• Waiting time: amount of time a process has been waiting in the ready queue. 

• Non-preemptive: once the resource is given to the process it cannot be preempted. That is, the process can 

use the resource until its execution is completed. Then, the process will release the resource. 

• Preemptive: the resource can be preempted. That is, the resource can be taken from the process if a pre-

defined criterion is met such as a higher priority job wants to use the resource. 

• Deadlock: a set of blocked processes each holding a resource and waiting to acquire a resource held by 

another process in the set. 

• Starvation: indefinite blocking. For example, a process may never be removed from the semaphore queue in 

which it is suspended. 



6J 	 51ria 	  

Question 1: (70 points) [50 mins] Give a short answer to the following questions. 

@lnufiloilni@itid `1105mcd 

1.1) Explain the differences between message passing and shared memory? 

auluFraianionvilluvrillnildleinimmtanosivitigurnuii 

1.2) Draw the state diagram of a process, including the arrows show all transitions. 

lifiuminiviVniuttNIvilMI'DAtnfiluMn15valEnagnuntivilifi 

1.3) What is an interrupt? What is its purpose? 

buvoaficoligoot15 livica4or,15 

1.4) What is a system call? Give an example of a system call that you know. 

zbvilunoiaga@z11 unoilothlilmilamoiacippPrun 1 ihatill 
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Question 2: (65 points) [30 mins] Consider the following set of processes, with the length of the CPU 

burst given in milliseconds. The processes are assumed to have arrived in the order P1, P2, P3, P4, and P5 

according to the arrival time shown in the table. Answer the following questions 

@inioki jaetiNitiwziAii6hcitiihvitiolighlki Mia.PacthLtglIviumifrunlinvu'uvraiiiti P1, P2, P3, P4, tot P5 

ornmaiiiiiMsAtmi51110@ufTifna.wiollid 

Process Burst Time Arrival Time 

P1 5 0 

P2 4 0 

P3 3 0 

P4 2 5 

P5 1 10 

2.1) (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 (both preemptive and 

non-preemptive), and Round-Robin (time quantum = 2). Use FCFS to break tie. 

@l-r Gantt charts ti410LWolfmli-mtitollti5Mngiariii') iii@Lvaistimailigliifiotruin15fi@u .1-uhfi@ti 

(wtnaruvilLowaierhonaucviii,oarviiN) itatli-niotTru avialwaocoia., = 2) 1196161--Agonalihliigonyi-11-ru 

Ithmiini-nnriouima 

• First-Come-First-Served (Indotuin95iim.i) 

• Preemptive Shortest-Job-First (ii6laticriAsnuh (v 	 fimi) 
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Question 3: (25 points) [20 mins] According to the program below, what would be the output of the 

program? Give a short explanation to demonstrate the cause of such outputs. 

@ifilthunuffiliMwihAiA WqvliloruNttl5u,n5ligo@r,15 tiitiaraguichiLillaMtiViViiiorti@Amiiiriilnql 

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

int value = 0; 
void *childwork(void *param); 
void updatedValue(void); 

int main(int argc, char *argv[]) { 
pthread_t tid; 
pthread_attr_t attr; 
int pid; 
pthread_attr_init(&attr); 
updatedValue(); 
pid = fork(); 
updatedValue(); 
if(pid == 0) { 

updatedValue(); 
pthread_create(&tid,&attr,childwork,NULL); 
pthread_join(tid,NULL); 
printf("CHILD: value = %d\n",value); 
updatedValue(); 

} 
else if(pid > 0) { 

wait(NULL); 
pthread_create(&tidAattr,childwork,NULL); 
pthread_join(tid,NULL); 
printf("PARENT: value = %d\n",value); 

} 
} 

void *childwork(void *param) { 
value += 5; 

} 

void updatedValue(void){ 
value += 10; 
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Question 6: (25 points) [20 mins] According to the pseudo-code given below, there are 3 processes. 

Each process must successfully acquire three locks in order to enter its critical-session. Will this pseudo-

code work correctly? Can it cause any problem? Provide a short explanation to demonstrate your logic. 

winiillgoviiililiial  31115M usiaziviwagolionoAonliag 3 CanzvilynnighlAd-aulnqpuolocutallii ill 

IiioNodyi-micutin4@lvii@lai iicumianInAclAiviliiviii@lai oBctrarvaniiouiveawird 

Semaphores A, B and C are initialized to 1 

Process 1 

A.aquire(); 
B.aquire(); 
C.aquire(); 
// Critical session 
C.release(); 
B.release(); 
A.release(); 

Process 2 

B.aquire(); 
C.aquire(); 
A.aquire(); 
// Critical session 
A.release(); 
C.release(); 
B.release(); 

Process 3 

C.aquire(); 
A.aquire(); 
B.aquire(); 
// Critical session 
B.release(); 
A.release(); 
C.release(); 
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Extra credit: (15 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 cannot exceed 15 points. 

Likrul@m64,1tuAionitilliwzRittehouviiusilaiR@ nItuiLihrulvinlanniimoutalflinutaiazi@ukm vrInflaiii 

1@meniintyilvtillia n5ntifiivillonatrUIVITVginiatilialE1 (;tlil Anvutil-aa.A@Aliiricu 15 num!) 
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