PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examination: 1st Semester Academic Year: 2010

Date: 3 August 2010 Time: 13:30-16:30

Subject: 240-306 / 241-304 Computer Operating Systems Roorn: $203, ﬁ‘wjuﬂuﬁ, 8817
Instruction:

® Closed books, Closed notes, No calculator, No computer or laptop

® Please write your name and student id on all pages. There are 14 pages.

® This examination has 11 questions. Piease answer all questions. Your answer can be in Thai.
® The total score is 300.

® Definitions of some terms are given on the last page

NOTE that | can only grade what | can read. If | cannot read your name or your id, you will not get the score.
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Question 1: (30 points} [20 minutes] Under what circumstances would a user be better off using a time-sharing

system rather than a PC or a single-user workstation?
vd{ d' o o & =, = 1 Y [ - d‘ﬂ s el
muldGaulalefgldairazldszunndusds dndt szunaanfaesfduyaeanioszufdfldawdion



Question 2: (20 points) [10 minutes] What would be the output from the following problem at LINE C and LINE

P? Explain your answer

ARANWTA LINE C waz LINE P faazly ssafuisdinausadrinn

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

int value = 30;

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(s&attr);
pthread create({&tid, tattr,runner NULL) ;
pthread join(tid,NULL} ;
printf ("CHILD: value = 3d\n",value}); /* LINE C */
}
else if(pid > 0) {
walt (NULL) ;
printf (“"PARENT: value = %d\n”,value); /% LINE P */
/
}

void *runner(void *param) |
value = 15;
pthread exit (0} ;

}



Question 3: (30 points) [15 minutes] Select TRUE or FALSE and give your explanation if your answer is

FALSE

aRanidaninuda i an 3D HA mnﬁ'maumaaqmﬁaﬁ@lﬁa“ﬁmuﬁ’m

TRUE

FALSE

Systern calls enable device controllers to inform the CPU that it has finished its
operation. %mﬁmaaﬁﬂﬁ’ﬁamnquqﬂnmf‘uanﬁ’wmmﬂ‘a‘:mawadwmaaﬁu

P TLETILED

TRUE

FALSE

A thread library provides the programmer with an APl (Application Programming
Interface) for creating and managing threads. Lﬁi@‘lﬂﬂiﬁﬁtaﬁvlalﬁgtﬁﬂ‘lﬂﬂﬂmw
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TRUE

FALSE

FCFS scheduling algorithm could result in starvation. aana3NuLLL FCFS
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TRUE

FALSE

Busy waiting means that a process is waiting for a condition to be satisfied in a tight
loop without relinquishing the processor.
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Question 3 (continue)

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. é’ana‘%ﬁu%ﬁgmﬁ@@a‘aaﬁwumé’]ﬁm'ﬁﬂi:mawmma
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TRUE FALSE

Round-Robin treats all jobs equally so short jobs will be able to leave the system
faster since they will finish first. 1311a lsduaaN NI UTUAIRUNUTU a2
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Question 4: (15 points) [5 minutes] Fill in the blank  aLdusA lwga3319

[ |

admitted interrupt exit b >

c > d )

I/O or event completion

schedul.er dSpAICN /iy or event wait

e

Diagram of process state
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Question 5: (20 points) [15 minutes] When a process creates a new process using the fork{) operation, which of

the following state is shared between the parent process and the child process? Explain your answer
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a) stack

b) shared memory segments

¢) local variables on the process memory segments

d) global variables on the process memory segments



Question 6: [30 minutes] 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.

Process Burst Time Arrival time
P1 7 0
P2 1 1
P3 2 2
P4 1 2
P5 5 6
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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.

39779 Gantt charts (Haugasmsinsmwaaslnsiwaudazas faimld First-Come-First-Served, Shortest-
Job-First (ﬁtaLLUU preemptive W&z non-preemptive) Wiz Round-Robin (time quantum = 3) wInliaaLaan
saema b Aanyeunsaafidianauiae

First-Come-First-Served

Shortest-Job-First {preemptive)

Shortest-Job-First {(non-preemptive)



Round-Robin (time quantum = 3)

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

WNTaNTayad waiting time Ja9lwsiraudazea Wamnlfafingaaiueazis

Waiting time (mifliseconds) Average waiting time

algorithm P1 P2 P3 P4 P5 (milliseconds)

First-come-First-Served

Shortest-Job-First

{preemptive)

Shortest-Job-First (non-

preemptive)

Round-Robin




Question 7: (20 points) [15 minutes] Let S and Q be two semaphores initialized to 1. What is wrong with the
following pseudo code? How would you fix it?
Amuald S use Q iwanuzWamagldanFudui 1 asafunzlaseiulusunsudredrsiifidgwiecls
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PO Fl
S.acquire() Q.acguire() /* semaphore /* semaphore
Q.acquire() S.acguire () acquire method */ release method */
............ acquire() | release () {
S.release() S.release() while value <= 0 value++;
O.release() Q.release() ; ]

value--;



Question 8: (30 points) [20 minutes] Following is the structure of process Pi in a two process synchronization
problem, please explain whether the solution preserves the mutual exclusion and satisfies the progress and the
bounded waiting requirements. Variable turn and flag are shared between the two processes
desnfialassialdsunsuaaslnaas Pi luywmstamsianuldseaadasiurasmasinsae Tsaadunad
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int turng J* initially 0 */
boolean flag{2]; /> initially false */

do
flagli] = true;
while(flaglji]) |
iffturn == 3}
flagfli] = false;
while({turn == j)
; // do nothing
flag(i] = ture,
}
}
S/ critical section
turn = j;
flagli] = false;,
/S remainder section
while(true);
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Question 9: (30 points) [20 minutes] Show that, if the acquire(} and release() semaphore operations are not

executed atomically, then mutual exclusion may be violated.

LILFAM AU INAIFI acquire() LazfN&I release() TadiwruuzwWadlaiinuiuveszaaudinuianarnliiie

ﬁmuﬁﬂﬁn mutual exclusion e
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Question 10: (20 points) [15 minutes] Explain your solution to the homework 2 part 3 (Reader-Writer problems

using 2 threads as readers and 1 thread as the writer). Explain the algorithm and any concept you use to solve
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Question 11: (20 points) [15 minutes] 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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Definition (AHa13)
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