PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examination: 1st Semester Academic Year: 2012

Date: 30 July 2012 Tme: 9:00-12:00

Subject: 241-304 Computer Operating Systems Room: ‘ﬁ’?ﬂ;uﬂu@? , A400, R201
Instruction:

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

® Please write your name and student id on all pages. There are 13 pages.

® This examination has 8 questions. Please answer all questions. Your answer can be in Thai.
® The total score is 300.

® There is one optional question as extra credits.

® Definitions of some terms are given on the last page
NOTE that I can only grade what | can read. If | cannot read your name or your id, you will not get the score.
If you have any question on any of the exam question, please write down your assumption and continue your

work. No need to ask any question during the exam. We will discuss any concern in class later.
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handheld electronic game (similar to the one | have shown you in
class) probably contains an (O]
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Question 2: (60 points) [40 minutes] Answer the following questions. anaudnnusa bl

2.1 When the process is created in the system and in what state it will be in?

o X A ' A v oA
Twnmgnaﬁwum‘lm:uuma"Lmua:Iwwnaammmamu:’la?

2.2 How many states can a process change from the running state and what sort of events can cause these

transitions?
a o . el & A o v a
Tnsiaanansaaowananiueriien (running) liinanuslaldnanmzuazinanissiazlanvildiians
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2.3 Why most thread libraries provide no-busy waiting semaphores? What problem can it cause?

wnznglalauniissedulngasuinsimuazaivuy no-busy waiting wazmInszvhasnamezaielgmiesls




2.4 Is it possible to have a deadlock involvi
Hwlléwialifiacfiana

ng only one single process? Explain you
*faMY (deadlock) laofifssIwniasigen afung

2.5 How does an application ask the OS to do something?
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2.6 What is the relationship between processes and threads?
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Question 3: (30 points) [15 minutes] Explain how a multithread program can be executed on a single-core
processor system?
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Question 4: (65 points) [40 minutes]

a ' &
Consider the following snapshot of a system. WINTNATWYBITZUUG B 115

Allocation Max Available

ABCD ABCD ABCD

PO 0012 0012 1510
P1 1010 1750
P2 13 34 2336
P3 06 32 0652
P4 00 14 0256

</ o 1 A’ v A )
Answer the following questions using the banker’s algorithm. wieavdnudalUitlaslesan 8371 banker

a. (20 points) What is the context of the matrix Need? ‘ﬁ'aa{llalmuﬂ%ﬂ Need finacls

A B c D

PO

P1

P2

P3

P4

. . . & AV, a
b. (15 points) Is the system in a safe state? Explain szuvlunmed safe w383l afuny



C. (15 points) According to the system show in the Table, if a request from process P4 arrives for (0,2,1,0) can

the request be granted immediately? Explain
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d. (15 points) According to the starting system show in the Table, if a request from process P3 arrives for
(0,0,0,2) can the request be granted immediately? Explain
814 E]\mdi“’lflmLLﬁﬂleﬂ’lﬁdﬁl']ﬂIiﬂlﬂ@N@u wnlwaias P3 $asvanianns aseialUi (0,00 2) M3389v8 8%
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Question 5: (25 points) [15 minutes]

From the two resource allocation graph

Ri

R1
O @ (on your left), explain whether each
D P2
X’D situation is in a deadlock or not. Ifit is
Ay R2
P L____Q O o -~ not in the deadlock, give the sequence
™.
T \‘/\ \iz o of processes to be executed in order
' to finish all processes in the system.
Oﬁ Assuming there is no more processes

(a) (b in the system. If it is in the deadlock

situation, select one victim process to be terminated and give the reason why you pick that process.
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Question 6: (40 points) [25 minutes] What is the result of the following program? Is the result of the two lines
the same? justify your answer briefly

Nﬂﬁ%ﬁﬁaoiﬁiuﬂsmﬁﬁadwoﬁaa:TiNaﬁ%ﬁﬂaaﬁhaaaussﬁ%uﬂﬁauﬁu%?aﬁﬂ a%uwaﬁwmaumaaqnnuaiﬂmﬂ?

#include <pthread.h>

#include <stdio.h> e

Int Va'ue = 30’ .....................................................................

void *runner(void *param);

int main(int argc, char *argv]) {
pthread_t tid;

pth read_attr—t attr; .....................................................................

int pid;
pthread_attr_init(&attr);
pthread_create(&tid,&attr,runner,NULL);
pthread_join(tid, NULL);
pid=fork(; e
if (pid == 0) {
pthread_create(&tid, Zattrrunner,NULL): 7t
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 ¥/
b
}

void *runner(void *param) {

if (value%2==0) value = 15;

else value = value + 1;
pthread_exit(0); e



Question 7: (30 points) [15 minutes] Professor Vector said that the shared memory IPC is the best way to use
for all communications between processes. Is Professor Vector correct? Justify your answer briefly
MaaTNISaasiniImIlEsaadaszanslnswsuuylfriiganudiiiunn (shared memory IPC) iilu
APnsfae as:ﬁdwTwsmaﬁﬁﬁqaz%m%’umsﬁmiaszmwﬂwsma amfaimaanaIdiaeeinangnedas

nIaly a‘ﬁmm‘imaumaaqmwaﬁamﬂ

10



Question 8: (20 points) [15 minutes] Show that, if the acquire() and release() semaphore operations are not
executed atomically, then mutual exclusion may be violated.
uaaIlFARINMINAEI acquire() uazdaa release() Badimuyzwastlivanunuyazaauinugronarinliifa

UanIny mutual exclusion'lef



Optional Extra Credits (maximum 10 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 10

points. | will give points to this question according to how good your question is and the correctness of your

answers
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fBanker’s Algorithm J
Let n = number of processes, and m = number of resources types

Data structure
Available: Vector of length m. If available [j] = k, there are k instances of resource type R; available.
Max: n x m matrix If Max [i,j] = k, then process P; may request at most & instances of resource type R;.
Allocation: nx m matrix If Allocation[i,/] = k then P; is currently allocated k instances of R;.
Need: n x m matrix. If Need[i,j] = k, then P; may need & more instances of R; to complete its task.

Safety algorithm

1.

2.

3.

Let Work and Finish be vectors of length m and n, respectively.
Initialize:
Work = Available
Finish [i]= false fori=0, 1, ..., n- 1.
Find an i such that both:
Finish [i] = false
Need; < Work
If no such i exists, go to step 4.
Work = Work + Allocation;
Finish[i] = true
go to step 2.

If Finish [i] == true for all i, then the system is in a safe state

Definition (A%a1)
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