PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination: 1st Semester Academic Year: 2012
Date: 12 October 2012 Time: 13:30-16:30
Subject: 241-304 Computer Operating Systems Room: ﬁ"aﬁuﬂuﬁ, S201
Instruction:

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

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

e This examination has 9 questions. Please answer all questions. Your answer can be in Thai.
® The total score is 300.

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

® 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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Shortest-Job-First (non-preemptive)

Round-Robin (time quantum = 4)

b) (30 points) What is the waiting time of each process for each of these scheduling algorithms?

fansendoyafii waiting time pdnsausazi Worldadaganeiuna:s

Waiting time (milliseconds) 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 3: (30 points) [20 minutes]

Assume the execution of a program generates the following address trace  a fcdebcdbafdbc wherea b, ¢ d, e,
and f, are the pages that are referenced. For a memory system with 4-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.

auqﬁlﬁﬂ1'§ﬁwmmaﬂﬂiumua%’wmsé’w@ﬁagaé’ﬁalﬂﬁﬁﬂ%u afcdebcdbafdbc lasflabcdeuasf B wihiign
BRRGERY ﬁw%’ussu'unwa%’mn'\wﬂwﬂmm‘hﬁﬁa‘hmu 4 iisu (Susuinaddy) Ty ﬂquummlﬁt,ﬁudw page replacement policy
usazidhad ﬁ)zﬁﬂmsﬁ’umséwﬁqménﬁ ogals Landdduindnerlstulumbonnudn dlanawhuld uazuaneiiolns

\in page fault Tu

First In First Out page replacement

Time 1 2 13 4 15 6 7 8 9 10 11 12 13 14

Request afcdebcdbafdbc

Frame O

Frame 1

Frame 2

Frame 3

Page fault? (Y/N)

Optimal page replacement

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Request afcdebcdbafdbc

Frame O

Frame 1

Frame 2

Frame 3

Page fault? (Y/N)

L east recently used page replacement

Time 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Request afcdebcdbafdbc

Frame 0

Frame 1

Frame 2

Frame 3

Page fault? (Y/N)




Question 5: (50 points) [30 minutes)

Provide at \east six security concerns for a superstore computer system (such as Big C or Lotus) which contains information
regarding customers, products, employees, and everything required to run the store. For each concern, you must dassify
each item into confidentiality, integrity of availability. Also, you must provide at least one solution to prevent such
concern to cause any problem.
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Question 7: (30 points) [15 minutes]
Can Belady’s anomaly happen to the optimal page replacement algorithm? Explain your answer:

wiamsedlaiusnd Belady Lﬁﬂ%uﬁumi‘lﬁumau‘i‘%ﬂﬁLmu‘ﬁmﬁﬂwu optimal lvisalsl gSuneMABUIDIAL



Question 9: (20 points) [15 minutes]

Consider the following factors: 1) internal fragmentation, 2) size of the page table and 3) overhead, which of these factors
could be used to argue for a larger page size and which of these factors could be used to argue for a smaller page size?
Explain
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Definitions (A1181%)

Principle of least privilege : lUsunsu Al uagsvuy mﬂmmeﬂaw&lmmmwaLwalmmminmmﬁlwﬁﬂmmmmaﬂﬁ

Translation look-aside buffers (TLB) fla associative cache (miL‘U'mamaﬂumﬂuaua%wWLLUU‘umunu“LU) wag TLB vinau
atasIn) Tunsazdiasves TLB uiutayn page number WAy frame number 18111 ¥i il fiosan hardware Fritagdinen
unannn vl ulvejudanrvuaan Fatiuszuutinesld TLB mugluiu n19ifiu page table Plumheaudmdn
Effective Access Time (EAT) = (TLBh * HitR) + (TLBm * (1 - HitR)
1ne HitR fg asthanduressfiavwumiiisesmslu TLB, TLBh fo nmmsﬁhﬂumimewauammaawmwmaamﬂu TLB
waz TLBM ?‘mnawﬂﬁlxﬂuﬂﬁmﬁﬁaﬁayjamﬂlﬁmamﬁﬂﬁﬁaamﬂu TLB
Page replacement policy

O First In First Out: a]uLawama‘m’l%ﬂﬂmuwwmwmm’l,uivwmuwm

O Optimal: azLa'vuauam’twu’lﬂmuwmmuhﬂﬁlﬁLﬂuivammmamumam (waaldlusunen)

O Least recently used: 3% Lawauam“lmu'lmmuwmmulu'lﬁl‘*vLﬂus FJvL’JEﬁFJ’TJ‘lJ’]UVIﬁﬂ (wasnluefa)
Belady’s Anomaly L?Juﬂswﬂgmsmmwumemu’auMmmnmuu,mauawa’lmmmaﬂaawaamu
Confidentiality: NM33AWNAINEY
Integrity: AT ABdRdATIA

Availability: nsansnsaldeula
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