PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examination: 1st Semester Academic Year: 2011
Date: 2 August 2011 Tme: 13:30-16:30
Subject: 241-304 Computer Operating Systems Room: S203, S817
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 9 questions. Please answer all questions. Your answer can be in Thai.
® The total score is 300. There is one optional question as extra credits (maximum 20 points).

® Definitions of some terms and algorithm 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.
If you have any question on the exam paper please make your assumption and write it down in the paper.
Then, continue working on your answer according to your assumption. No need to ask any question during

the exam.
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Question 1: (25 points) [15 minutes] Give 5 reasons with explanations why a simple device such as a

handheld electronic game probably contains an OS
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Question 2: (25 points) [15 minutes] Explain the differences between forking a new process and creating a
new thread.
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Question 3: (65 points) [40 minutes] Please answer the following questions

Tusasaudoudalush wiawatuny

How does an application ask the OS to do something? (5 points)

llsunsunauRiaeim lfaswarimsnnzuudjienisednsls

Name 2 things that a process might be waiting on, explain your answer (15 points)
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Give an example of a deadlock situation in your daily life and also give a solution to the situation
a ' a =3 aa o a é ¥ ada
wenfmagwamunsoiiaas (aaden) ludiadszsriwanniangmsal wianueniimudly

FONUMTUAINANT (10 points)

What is the main propose of Process Control Box (PCB)? (5 points)
Insirseanlnsauion () fnihfiesls

How many unique OS states can a process be in? (15 points)
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Is it possible to have a deadlock involving only one single process? Explain your answer

Huldlenelifieslanzfaaslasfifasinsioadan aSune (15 points)

Question 4: (65 points) [40 minutes]

Consider the following snapshot of a system. RTannwTaIszuLde L%

PO
P1
P2
P3
P4

Allocation Max Available
ABCD ABCD ABCD
0012 0012 1510
1010 1750
1354 2356
06 32 0652
0014 0656

Answer question a-d WRIGaUFIDNTD a-d

a. (20 points) What is the context of the matrix Need? ~ Tayalulunin Need faazls

A B Cc D

PO
P1
P2
P3

P4




b. (15 points) Is the system in a safe state? Explain seuuluwnusil safe 3o 'ly adune

c. (15 points) According to the system show in the Table, if a request from process P4 arrives for (0,2,4,0)
can the request be granted immediately? Explain
sedsferuufiugasluanmetnedu winlwsias P4 $oswaniwanns asaaluil (0,2.4.0) my¥osvaduil
suaTezldTunsaygariufivialal eue

d. (15 points) According to the system show in the Table, if a request from process P3 arrives for (0,0,2,0)
can the request be granted immediately? Explain
sdsfirzuufiugasluanmetnedu winlwsias P3 foswaniwenns aadaluil (0,0,2,0) M3¥asvasudl
suanTezldTunseugarufivielal efune



A From the two resource allocation graph (on the left), explain
:’ whether each situation is in a deadlock or not. If it is not in
- Ps the deadlock, give the sequence of processes to be executed
9 in order to finish all processes in the system. Assuming there
\T is no more processes in the system. If it is in the deadlock
"\C@ situation, select one victim process to be terminated and give

il (b) the reason why you pick that process.
PINNWLEAIN TN TUANTBNTNENNTTIREY e luudazanunsnlaglusniziiaans (nadan)
wia Ll mﬂ"l,aiag;'l,uama:a@mﬂ‘lﬁuaﬂéﬁﬁumsﬁﬁmmaa“[wwnmﬁa’lﬁnne'] Insamansanulasise
Euydi lidlwssalnadluszuy) mnagluanizdaen U'Lﬁl,ﬁanTwn&naﬁﬁaé’ﬂm:uuLﬁ'a'l,ﬁuq@m'sﬁ'mu
wiswldinguadvhladufenlnsiosdnann



Question 6: (25 points) [15 minutes] Why are synchronization problems so difficult to debug

wnzimglatymanaseaadadfiu (Synchronization problem) fisdnldenn



Question 7: (25 points) [15 minutes] Professor Vector said that a busy-waiting semaphore should be used
on multiprocessor systems and not on single-processor system. Is Professor Vector correct? Explain your
answer

MFATINIHIALABINEIIN busy-waiting semaphore A5l FUUTTULARBRINEUTNaNE waz ldaaTlTun
TR T8 NaLR 87 qmﬁmwmam’m'ia’fnﬂma?nsmgnﬁam%avlaj aBLNUANALVDIN T
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Question 8: (25 points) [15 minutes] Show that, if the acquire() and release() semaphore operations are not
executed atomically, then mutual exclusion may be violated. (hint: show by giving an example + explanation)

IUFEAIALARININNARS acquire() WaFN release() VadiTaNzWas laiiNuuuvazasuiinuilaavildiie

UymAu mutual exclusion 16 (f1liF: aasusaslassnelainouazatune)
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Question 9: (25 points) [15 minutes] Explain your solution to the homework 2 part 3 (Reader-Writer
problems using 3 threads as readers and 1 thread as the writer). Explain the algorithm and any concept you
use to solve this question. aTU1EATMINQUlEIUMIAa LM aWlUMITIUTUR 2 §ufl 3 (FEuuszdiTon
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Optional Extra Credits (maximum 20 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 20 points.
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. S S
Banker’s Algorithm
Let » = 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 k instances of resource type R;.
Allocation: n x m matrix If Allocation[i,j] = k then P; is currently allocated & instances of R;.
Need: nx m matrix. If Need[i,j] = k, then P; may need k more instances of R; to complete its task.

Safety algorithm

1.

4.

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 7 such that both:
Finish [i] = false
Need; < Work
If no such i exists, go to step 4.
Work = Work + Allocation;
Finish[i] = true
g0 to step 2.
If Finish [i] == true for all i, then the system is in a safe state

Definition (A1%813)

Mutual Exclusion: wansfsbuiianvmslavmenits vnilwsiasnieingssue gui’l,u critical section 1w
seraBu e a2 lalmanniuly critical section
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Progress: wanufis winliillwaiaslardaiuaglu critical section uazllwsiadug Aitdseazdly
Fulw critical section L% MadanlwsosiaidluSuly critical section azldaaniniiensanlyle
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