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Subject: 242-304 Computer Operating Systems 
	

Room: 5203, iicavitiMag 

Instruction: 

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

• Please write your name and student id on all pages. There are 9 pages (including this page). 

• This examination has 6 questions. Please answer all questions in the space provided. Your answer 

can be in Thai. 

• The total score is 250. 

• There is one extra question (20 points) on the last page which is an optional question. 

• Definitions of some terms are given on the next page 
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Question 1: (40 points) [20 minutes] 

Consider a single-level paging hardware with TLB in the 

figure. Let a memory reference takes 90 ns; the TLB 

overhead is lOns (no matter hit or miss); 80% of all 

memory references hit in the TLB. Please answer the 

following questions: 

941511115t9.11101i0LOiLM161119J1,11.111.41trilfr111111.1fTh TLB 

;11.1111A1 F5-19b otv'iniwinEillinhum-;m4i1,41Lioi 90 ns 	TLB 
_2 

overhead trilLiad lOns (lidir hit via miss) in:// 80% tai 

ni5&-oThtiwd-JEJP/roAnat6aeii@kdatu TLB 

a) (15 points) What is the effective access time (EAT)? 
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b) (25 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. 

vin5:-/,`LfiuLutarAfimautioalstik ni5L4InEili@viumijiumilinanofiittn+winvittiii719Thin-m6y,lu 

TLB LiatiliaEjlid TLB unFid EAT EUEIStUlArliIMIAL`Vill, rimuoligfoldacilkin TLB Mu frame number Val 

w7-1C4alniI luviti-mrynAn loulaik1L6ThlikatilaaJ ja@nn page table vQ;PLA001.gn 
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Question 3: (40 points) [20 minutes] 

How does the system with the principle of least privilege still can lead to security problem? Explain 

UUtritt115141 Principle of least privilege 666'1610-qnsmiii*rmil91%,vinPyartlauctioikd-111,5 ablEJ 
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Question 5: (40 points) [20 minutes] 

According to our lecture, we study three allocation techniques (as shown in the figures below) 
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Contiguous Allocation 
	

Linked Allocation 
	

Indexed Allocation 

Assuming our system requires a lot of file accesses both sequential and random, select the allocation 

technique of your choice for this system and give some arguments to support your decision 

am,Fill;isntn@lmAj@lf-mniwiiiFil,T164-nnuanniiiatruvruAiituat,Lvuuli 
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Extra: (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 cannot exceed 20 points. 

v`d'utamin7inuFno1411±itlAguiaazuNolioilaii,e niwiLcia%Wititiald.maugiouTa\lviiu,al$i-n lirf1Y11Shy6 

n1w11111,1U9W1L11,61,Jullinlamaloinoku (Lo-i6/oivriuLL6'iliji% 20 11',6L1,11)) 
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Definitions (iiiikrui) 

• Principle of least privilege : 	 iLat5vuti F'351,(1iJuLenSyttIVIEl51Nahlalienlymniii1iulumS7A1  

PIM11A'  

• Translation look-aside buffers (TLB) ga associative cache (nilLiniillAloPuvinizag.atViLvtrutunufitiltl) uat 

TLB 	 TLBL'IYicisiloae page number LLOt frame number Laiii YSSd Lija 

hardware AliGISITIRiumnin Vilvti-atilciAttiLLA-AtihooAn 	 TLB RTUOlielt nnwit page 

table l'iltninimPi-w4mAn 

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

HitR 	 TLB, TLBh 

TLB aat TLBm 	 TLB 

• Page replacement policy 

O First In First Out: Tzi,eigialdallolviliklavnfivii:lifiviimittitcLuunucw,io 

o optimal: .atis-iiizviplinil,tlaviucivrt:Tit'atlaStgiLtintutv-Jaiamuluitq) (LoIllituaLiFv1) 

o Least recently used: T,,La-iiio3,,,wvilylillltnimihin!incHtilillitivIu5totnaiu- miuin'eto (Lelyintu 

61m) 

• Belady's Anomaly viluthinwii5driA5.,nti,i7414Tuitiotharincitavinhimai,iionvainl@Aviqlrtiu 

• Confidentiality: mnitm-iptillt 

• Integrity: m-18Aabi6?„Nim 

• Availability: 

• Amdahl's Law: Speedup K 11(5 + ((1-5)/N))100 S = *7uro@5ith66n51,1719i5t15tlnawvirl*-wil, LL 	N 

4nInum.In€1thtLiaNa 

• MTBF: sum(start of uptime - start of downtime)/ number of failures 
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Question 2: (40 points) [20 minutes] 

2.1) Assuming a system with 8-byte page size of 16 Frames of physical memory, what are the page numbers 

and page offsets for address 0111001 show your work 

elJOlittri11,417n.novictinikt. 8 itlii6LatvnkmaylA18J411.nu 16 Liti 0101-1tntlivilliElLd71141,1'1 (page number) aar, 

IiLme@colL,rio (page offset) talumpola 0111001 t6a95I5r'15ntu 

2.2) Given the following segment table, what are the physical addresses for the following logical addresses 

show your work 

61141.IW5'11621011111J14allid ,9411.1-JCLIFill.L@R,V150@i4 (Physical address) t@laEPaoL000navialiiii LLaoltAk 

Segment Base Length 

0 219 600 

2300 14 

2 1952 96 

3 1327 580 

a) 0, 430 

b) 2.110 
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Question 4: (40 points) [20 minutes] 

When we install a new device such as a printer on our computer, why do we need to install the device 

driver? What will be a problem if we do not have the device driver of the new device? Exaplain 

LriornWiTinIatallniutiutuvduLA'aifani anitivii+L5n-wilukl'6iallo5L-Joieuan52.11tvi'anelm 

astir 

6 



Name 	 ID 	  

Question 6: (50 points) [20 minutes] 

6.1 (25 points) Assuming an application is 80% parallel, what is the speedup if this application is executed 

on a Quad-core processor, show your work 

aLOVAIllatnnfidaucialLa5athtLiaNaLill.nunulMaati., 801Flicuittifiiaiv'oMAI vhinthnnaNalibLin52An*n 

uuLL-)8U5tanaNaLvuuhai Lovill57io 

6.2 (25 points) Given a system with an array of 1,000 disks and the MTBF of a single disk is 1 million hours, 

a computer engineer from PSU said that "we can expect the failure of 17 times in two years" Do you agree 

with this statement? Give your reason 

niivuolv'f5tuut4J7iania'ainu loon 'ilatal'IlLaaaTacvialliioiialLtruagianiviiii6hAL 1 6'ilAI3J1 )K-rmaLfruai 

ain 1 a c d a "manLnwniovilki-la&loniTtioialTalaLmalthr,LiLd 17 at] 2 `111 " viauoin.wianninFnn-nd 

8 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

