PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examination: 1st Semester Academic Year; 2013
Date: 28 July 2013 Time: 13:30-15:30
Subject: 242-304 Computer Operating Systems Room: A200, R201
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Instruction:

® Please write your name and student id on all pages. There are 12 pages (including this page).

® This examination has 6 questions (250 points). Please answer all questions in the space provided.
Your answer can be in Thai. There is one extra credit question on the last page which is an
optional question.

® if you have any question on the examination, please write down your assumption and continue
your work according to your assumption, we will discuss the question in class.

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

NOTE that | can only grade what | 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) [10 mins] According to the status of the process in the system, please answer the
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1.1) (15 points) How many statuses can a RUNNING proce
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1.2) (10 points) When will the process change its status from WAITING to READY?
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Question 2: (20 points) [10 mins] According to the program below, what would be the answer? Explain
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fimoreae Bthread h>
#include <stdio.h>

int value = 20; e
void *childwork (void *param) ;
int main(int argc, char *argv([]) {
pbthread t tid;
pthread_att;_t attr,
i v
value++;
pid = fork();
valuett;
if (pid == 0) {
pthread_attr_lnit(&attr),' ........................................
pthread_create(&tid,&attr,childwork,NULL);
pthread_join(tid,NULL);
printf ("CHILD: value = %d\n",value) ;
}
else if (pid > 0) {
wait (NULL) ;
value+t; e
printf (“PARENT: value = #d\n”,value) ;
P

........................................

}

........................................

void *childwork (void *param) {
value = 15;
exit (0) ;

........................................



Question 3: (50 points) [20 mins] Consider the following resource allocation graph, please answer whether
P4 ® . the system is in the deadlock state or not? What processes are in
the deadlock situation? What processes will you select as a victim

/ to be restarted? Please give a reason on why you select the

P
/ process.
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Question 4: (30 points) [20 mins] Please consider the following statement and select TRUE or FALSE, if

the answer is FALSE, you must give your explanation
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41 TRUE FALSE

Explanation

AatuIY

42 TRUE FALSE

Explanation

dadune

4.3 TRUE FALSE

Explanation

fasuny

Multithread program can be executed on the machine with muiti-core architecture
only. Single-core machine cannot execute a multithread program.
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Shortest job first scheduling algorithm could not result in starvation.
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Deadlock prevention technique is not practical because it will require the system
to check for a possible deadlock situation on every request.
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44 TRUE FALSE

Explanation
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45 TRUE FALSE

Explanation
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46 TRUE FALSE

Explanation
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If the acquire() and release() semaphore operations are not executed atomically,
then mutual exclusion may be violated.
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Remote Procedure Call (RPC) enables device controllers to inform the CPU that
it has finished its operation.
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The command to read a system clock must be a privilege command.
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Question 5: (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.

Answer the following questions

Process Burst Time Arrival Time
P1 7 0
P2 1 4
P3 2 4
P4 1 5
PS5 5 5
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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 (both preemptive and
non-preemptive), and Round-Robin (time quantum = 3). Use FCFS to break tie.
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First-Come-First-Served (A11awu3InN1Iman)

Preemptive Shortest-Job-First (WILUWRANIwEUTDH)



Non-preemptive Shortest-Job-First (uauw‘%wﬁﬁﬂmuﬁuﬁ )

Round-Robin with time quantum = 3 (iﬂﬁﬁﬂtiﬁﬂﬂﬂ‘lﬂﬂﬁm’mﬁu = 3)

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

Algorithm P1 P2 P3 P4 PS5

Average waiting time

(milliseconds)

First-come-First-Served

Preemptive Shortest-Job-

First

Non-preemptive

Shortest-Job-First

Round-Robin




Question 6: (60 points) [30 mins] Consider the solution to the producer-consumer problem beiow, you
have to answer with an adequate explanation whether the solution can solve the problem or not?
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int N = 0; Producer { Consumer{
semaphore S = 1; while(true)( Y.acquire(;
semaphore Y = O; S.acquire(; while(truel{

// Add item to buffer S.acquire(;

N++; // Take item

if(N == 1) N--

Y.release(; S.releasel;
S.release(; if(N==0)
} Y.acquire(;
} }
}



