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PRINCE OF SONGKLA UNIVERSITY 

FACULTY OF ENGINEERING 

Final Examination: 1st Semester 
	 Academic Year: 2014 

Date: December 9, 2014 
	

Time: 13:30-16:30 

Subject: 242-304 Computer Operating Systems 
	

Room: A401 

Instruction: 

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

• Please write your name and student id on all pages. There are 11 pages (including this page). 

• The total score is 250. There are 7 questions. Please answer all questions in the space provided. 

Your answer can be in Thai. 

• There is one extra question (10 points) on the last page which is an optional question. 

• Definitions of some terms are given on the next page 

NOTE: I can only grade what I 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) [15 minutes] 

a) (10 points) What is the effective 

EAT ToNntuukt.i'ivillii,vii5 

Consider a single-level paging hardware with TLB in the 

figure. Let a memory reference takes 110 ns; the TLB 

overhead is 1Ons (no matter hit or miss); 85% of all 

memory references hit in the TLB. Please answer the 

following questions: 

fi@n5fun5tuuniou,-ALIARlutrumill5t,PuciviilluiTu TLB 

1111-11^1 ti-rtimolifil5Liiitimi-mmni4-11,inal 110 ns LL 1 TLB 

overhead linal 15ns 	hit visa miss) u,z,' 85% 11@1 

TLB Nivi@u4-1t-roai@lAti`i 

access time (EAT)? 

b) (15 points) If the same system changes to use a two-level paging hardware with TLB, how long does a 

paged memory reference take when the requested page is not in the TLB? What is the effective access 

time? Let the TLB will give the frame number of the actual address of that page in the memory without 

accessing the second level page table. 

min5nruAandintuu61NvLnyuaal5tA 

TLB um,laiqteu TLB LLa:'4ii EAT Ii@luvu9drilvikuLvi-115 ti-rwuolii@ajafilkin TLB 1,t1,1 frame number 'dal 

1,117Trtiklf115 111Vi9hEorrar41 loalik1Liinith@ii@v@ln page table 5<tkucl2{al`6'n 
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Question 3: (30 points) [20 minutes] 

Assume the execution of a program generates the following address trace {b g c f d e a e c e c a d b a f g d 

b c} where a, b, c, d, e, f and g, are the pages that are referenced. For a memory system with 5-page frame 

(initially empty), show how the page replacement policies listed below would behave on the above 

address trace. Show the state of the main memory at each step of the trace and show when a page faults 

occur. 

a3..agilini5y711-rut@l1115u,n5Lai'llimi-1416ri@klaA"lvi@lcddLi-loiTti {b g c f d e a e c e c a d b a f g d b c} 108ila 

b c d e f um; L 	vic17-1119,n6'1101til ii-rmiinnyuni5on-ivn,l-atim-nai4-ifiii4-rtnu 5 611153.1 (131AVi-1161M- ) 1514 

nItuiLooitivAtril page replacement policy Loiatvi-riiNdild 	 a11115 

6i-lom-,15fruluvrt.hom-ar4-1 	LLat66ao1P7trilLii0,146h page fault :hi 

First In First Out page replacement 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Request b g c f d e a e c e c a d b a f g d b c 

Frame 0 

Frame 1 

Frame 2 

Frame 3 

Frame 4 

Page fault? (Y/N) 

Optimal page replacement 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Request b g c f d e a e c e c a d b a f g d b c 

Frame 0 

Frame 1 

Frame 2 

Frame 3 

Frame 4 

Page fault? (Y/N) 

Least recently used page replacement 

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Request b g c f d e a e c e c a d b a f g d b c 

Frame 0 

Frame 1 

Frame 2 

Frame 3 

Frame 4 

Page fault? (Y/N) 
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❑ True 

❑ False 

4.7) If a pointer is lost when a linked allocation is used, then only parts of a file after the 

damaged link would be affected. 

vrinveuLnims11.1Sialie6'14@laorTuLLA''] iiLfluld-nn@AIA16iimjvi@TInS14d-rACdovino 

vvrivumwAiwanw,vru 

Explanation (glaulf.i) 	  

❑ True 

❑ False 

4.8) If the person only uses the Wireshark program to catch the package in your network 

but that person does not do anything with your network, this means that your network is 

safe. 

14-1ni'g11Jlil1)56LmaJ Wireshark ar4uLLIAIRLNlimlioliin@lqvu Lw11rdisindl-)12SVIovii@t1,7 

iliii,flimilut@lqiu 1.711LLOOTilvii@/11EmlqartiaooiVE, 

Explanation (41aulo) 	  

❑ True 

❑ False 

4.9) For the maximum security, all organizations must order all their employees to change 

their passwords every month. 

ViAl@HT101,1A1 (security) vqo volAnwimuMili'kullifilluvInmAAEnniar.i-roini,ku 

Explanation (4nauiti) 	  

4.10) If a new device is plugged into a computer and a dialog box (see figure) shows up, 

this means the computer cannot use this device and there is no solution for such 

problem. 
..,J 

viinOn5tavaiteLhuvin tila@iLLar,Moa.A@nugonumoltu AltI) iivinnuiilvii'@1 

A@V171'36V1611.1d11115fail'11.1005falfIdT) LLatlail8nnwfilmrkivi-41nd-ra 

I,/ Found New Hardware 	 x 

A problem occurred during hardware installation. Your new 
hardware might not work properly. 

`11 	12.27' 

Explanation (glauls) 	  

• True  

❑ False 
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5.4 (15 points) The biometric-based method is a better authentication method than the password-based method 

because it is with the person and it is difficult to fraught, why do every system change to ONLY use the biometric-

based method for authentication? 

"ItIniTitilii-a1o5vi.kul"8n1501.4F_TIA'-wriAk-i-rT8n-mti5iarsi- ilLiimln171201ffivimaLLazIYINT-rda@a11,6Enn L1N5ir, 

5.5 (15 points) Given the following access metric, identify one problem with a short explanation 

in Access metric viatid W11,14111.1d5t011.1%1,11 1 `1111411Ni'@11410t1Y1E1kUl 

Domain/object Fl F2 database F3 Printer D1 D2 D3 

D1 read, write read, write write switch 

D2 read print 

D3 read, write read, write read switch 
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Extra: (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. 

Likrul@mEWivilwroviIsi-ii@n@@1uii@a@vtiodavilliL@@ 

Innn-i114117@ nInniTiwowitauullam6Lo.iaz,i@A-)Ei (LLvii@15uriuLLA-)13.iLFm 10 flt1,1:01) 
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Question 6: (20 points) [15 minutes] 

Device controllers are generally becoming more complex in the functionality they provide (e.g. a multi-gigabit 

network adapter with the TCP/IP stack on the card itself). What effect might this have on the operating system 

and system performance? 

617(P -ruql.Nctirmul,.A11:11131-12:1r-nagrunwii.h41@cutiu (k2d-oLliti @LommaiLmiwilEnvtruil'aiFinvi)141D-rwi@L 

ausim TCP/IP trunlio) kfinuf,ILT1mddr1tlaa-11@r,d1Nanwi11 @d-111,5v1@5vi111J1Jh11-klwar,115:Javitn-ron@l5tuu 

Question 7: (30 points) [20 minutes] 

7.1) Give a situation when an I/O based on polling is preferred over an interrupt-driven I/O with an explanation. 

of*T-2tillatrufmnAltalwalg@tumChni,mlau,nii'lAivilo5L-rulgovu5mmilduls 

7.2) Give a situation when an I/O based on polling is not preferred over an interrupt-driven I/O with an explanation. 

EJ4wEillatrrunl5t-iiillyjalLual,olmr,lait-jrahnLvrilauLniiiwilo5L-rulggoli'op4-1@tuno 
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Question 5: (70 points) [55 minutes] 

5.1 (10 points) Assuming an application is 80% parallel, what is the speedup if this application is executed on a 

Quad-core processor, show your work 

2m9gtv111.151,Lnaird'yuffkrumt-Itha7aNaCiill9.rrul5ooat 85 14-rt2tu1lailo6114-ini_15tanaNal1d5Ltn515nd-n 

truvithErthanaNawtruAfi@i u,LeioeigAo 

5.2 (20 points) Give an example of security threat in each of these four categories, with a short explanation 

un6'-)od-illisqnmliml-antwilIllaviatkrta@Ag-ruviaUd yi@L4-1@tuitikul 

Physical 

i'Tunion-PIA 

Human 

kulifi6 

Operating system 

ku5nrtrUhTvin17 

Network 

A'n't,u'iwillEi 

5.3 (10 points) Give a potential risk to a mobile device that has been rooting or jailbreaking? 

RTILIJEJA1@-RdioturivOn5t-LavulERild-run15,7yrillvii@Lavu5flAl 
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Question 4: (50 points: 5 points each) [40 minutes] Mark IZI in front of True or False, give an explanation 

vri:11 True (cin) Ilia False (rm) cwi'aL4-laBunothtn@u4-inti 

❑ True 

❑ False 

4.1) A smaller page size leads to a smaller page table 

61^M11.11nAnn-i-mtin1.1.101-15-11mInnoAnn-il 

Explanation Vlaulo) 	  

❑ True 

❑ False 

4.2) A smaller page size leads to more page faults 

ormitnoLgnn'il@viiitkiinmiloonivIAI@Annnni] 

Explanation (glainu) 	  

❑ True 

❑ False 

4.3) The linked allocation technique does not support a sequential access to a file. 

vomlalklavitilli@li'unmiiiillvf6autn.11u 

Explanation (41@tulo) 	  

❑ True 

❑ False 

4.4) 	It is difficult to find a large enough space for a new file when using indexed allocation 

Lftunn501676144,SiliviolvitAlmg-Ivii'ulAgniviiiclifholirrigavriTu 

Explanation (4'i@5ulu) 	  

❑ True 

❑ False 

4.5) There is no internal fragmentation if continuous allocation technique is used 

w-mlimpilflRovilleagaLR'iluvilliMuy-inn5Loinn5t,'@-lop-mlu 

Explanation (4natno) 	  

True 

❑ False 

4.6) 	By encrypting all you files, there is no security problem. 

loon-151,41151iiikAlk@lqtu w1iivliiikivih2m,71.,m1 (security) 

Explanation (giduiu) 	  
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Question 2: (25 points) [15 minutes] 

2.1) (10 points) Assuming a system with 1 KB page size of 64 frames of physical memory, what are the page 

number and page offset for address A5C3, show your work 

amfai5z,trulilitnovii:hviN 1 illalmvi6 nvill-)m-yar41214194 u 64 6611■151.1 14-11r7tuvant16avviiii (page number) 

1,1M1161^1@@@7■10691 (page offset) 1211,1,@01,050 A5C3 wu6a(15754-11dltu 

2.2) (15 points) Given the following segment table, what is the physical address of each of the following 

logical addresses below. Show your work 

fiTwown51166tiflaitivigiAl9d w4nnawilLm(910-15m31 (Physical address) 2i@566v1maaUommo6G15c vi@l1.1d LLemilUo 

Segment Base Length 

0 6000 219 

1 14 2310 

2 3952 96 

a)  0, 430 

b)  2, 110 

c)  1, 2300 
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directory 

t 
0[ u1n❑ 20 30 

40 50 60f  70 

80 90100110 
tr 

120130140150 

160170180190 

200210220230 

240250260270 
list 

280290300310 
KJ_ 	 

file 	start length 
count 0 2 
tr 	14 	3 
mail 	19 	6 
list 	28 	4 
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Definitions 

• Principle of least privilege :11.IT,Lrm CHILLatt-Lrum-)51,ffugivituivrolyiolia-anwninl-ruluvn!hikolvnibi 

• Translation look-aside buffers (TLB) : associative cache (m5LinillviloPinniovot v -ILLumn,m4) 

526121:ut,t1aniollso2 TLB vtauimja page number LLat frame number 011;5 IkvilLcijololn  hardware 2:1 

5-1H Lagarin 	TLB d'rubm„NtilrzruloLgn 	 TLB KrutiriummromeoLYRIvinhomuilviA'ri 

• Effective Access Time (EAT) = (TLBh * HitR) + (TLBm *(1 - HitR)) 

HitR go 	 TLB, TLBh iPla nalytisidLunmilv-1614ioljavilmoo 

vri:1- gikln111.1TLB uar, TLBm 	 TLB 

• Page replacement policy 

O First In First Out: ':,1,@qiimja6tfolvail,111,1,Yrt.ifilw:ilikillii`u5zuulnucilfl 

o Optimal: oLlayil'olja‘olliniliJayruilvn:IAo:A2SAMinz,Tr,naluiTu-nSiqo (1,Jolo11'mm) 

O Least recently used: or,Lo-rrioljarlmlillJavraivict:1Aoz,4111,A1Muumnalul-nnuciqo (Lologm) 

• Belady's Anomaly : Lcituthlnfln-n.nliirucuvAIA-ru-ruLthlannikawinA'udlNaliilavoyla619,1411 

• Confidentiality : n-155flYWY12,4U Integrity: fl2'lligt@Av16q'ag1 Availability: frwillyiwlil-rulA 

• Amdahl's Law: Speedup 	1/(S + ((1-S)/N))loo S = d-rtrtiolI1J5LLnuciA'oll_15nnaeavill6iku Lot N 

im-rumthothr,anarm 

• I/O based on polling : mthoifre,Lwonthn15-nql1m5-aoaouatrrunololimdlocun5tima-an5fail-ruolln5a11,$1 

• Interrupt-driven I/O : vtinthnnaNai'viioa,,,aatrrurtoloilJ5dJ lo8o11n56`a-an5n2liovesinuv1'15diatama5 

i'vvviiLm'alall (Interrupt-request line) 

• Allocation techniques and data stored in the directory of each technique 

(------- 

directory  ----■ 	directory 

C -------' file 	start 	end 

00 1020 30 

file 	index block 
jeep 	19 30 00 	20 

jeep 	9 	25 

40 	60 70 40 50 	70 

80 9M10 	110 80 	110 	110 

12 	3014 	150 

1 6 	701801911 

20021 	20230 

12[1130140 ,,0 

16 il 	•180 1 

200210221E 3 Ei 

19 

9 
16 

10 
25 

_, 
—1 

24025 26D270 

2302903011131 0 
"-...,_ 	__,...., 

24023E260270 

280290300310 
•...___ 	____.../ 

Contiguous Allocation 
	Linked Allocation 

	 Indexed Allocation 

• Fragmentation n1560111/15ZO'lEILL1111,fhl 1111ALI (internal fragmentation) aatil1Y1.10/1 (external 
A ; A 2,  

fragmentation) IounThwillf152.1E111-1811,Ao nn5vnAruvilmcraonlousilajQnlillou tcuvinn-mwinnT.'o-annEruon 

go nn5ificTufillilknuonlouvilliallmmlitluon -itilvIlil-nilA 

2 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

