PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination: 1st Semester Academic Year: 2011

Date: 14 October 2011 Time: 13:30-16:30

Subject: 241-304 Computer Operating Systems Room: Wasusud, $201, 5203
Instruction:

® (losed 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 extra question (20 points) 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.
If you have a question on this exam, please write down your assumption and continue your work according to your

assumption. There is no need to ask any question during the exam period. If you are not sure just email me after the

exam.
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b) (20 points) What is the waiting time of each process for each of these scheduling algorithms? What is the average

waiting time of each scheduling algorithm?
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algorithm

Waiting time (milliseconds)

P1

P2

P3

P4

P5

Average waiting time

(milliseconds)

First-come-First-Served

Shortest-Job-First

(preemptive)

Shortest-Job-First (non-

preemptive)

Round-Robin




c) (20 points) If the same system changes to use a two-level paging hardware with TLB, how many bits will be used for
each level, explain your choice.
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What is the effective access time of such system? Let the TLB give the frame number of the actual address of that page in
the memory without accessing the second level page table. Show your work
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Question 4: (30 points) [15 minutes]

Given the execution of a program generates the following address trace cbadeecdfabdbc
where a, 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.
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First In First replacemen

Time 112|314 |5|6 (7|8 |9 |10 |11 |12 |13 |14

Request c|bla|d|e|e|c|d]|f|a |b |d |b |c

Frame O

Frame 1

Frame 2

Frame 3

Page fault? (Y/N)

Optimal page replacement
Time 112 (3|4 |5|6 |7 (8|9 |10 |11 |12 |13 |14

Request c|bla|d|eje|c|d]|f|a |b |d |b |c

Frame O

Frame 1

Frame 2

Frame 3

Page fault? (Y/N)

Least recently us er emen

Time 112 |3 |4 |56 |7 |89 10 |11 [12 |13 |14

Request c|bla|d|e|e|c|d|f|a |b |d |b |c

Frame 0

Frame 1

Frame 2

Frame 3

Page fault? (Y/N)




Question 6: (60 points) [30 minutes]

Consider the three allocation techniques contiguous allocation, linked allocation and indexed allocation. Which file
allocation technique would you choose to maximize efficiency in terms of speed of access, use of storage space, and ease
of updating (adding/deleting/modifying) when the data are:

fsanmaliansuansieiiofveseinfauuuseiiosiu (contiguous allocation) wuudsAiu (linked allocation) wazkuudulAng
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a) updated infrequently and accessed frequently in random order? Explain your answer
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b) updated frequently and accessed in its entirety relatively frequently? Explain your answer
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c) updated frequently and accessed frequently in random order? Explain your answer
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Question 8: (30 points) Protection & Security
Give a list of six security concerns for a seven-eleven store computer system which contains information regarding
customers, products, employees, and everything required to run the store. Classify each item into either confidentiality or
integrity or availability. Explain your answer
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Definitions (A1li813)

Principle of least privilege : Wsunsu {14 uavszuu mslasuendvslifisswaiielianunsovianduvihfivesmuedla

® Preemptive Wislnsiwaldisusuud szuvazansangansyieuradlnsigauazionninenshuielluandrglifiulnsieadu
16 Faluszuinadu dlnswanloundiduiazlusesylu ready queue
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® Non-preemptive islnswwaldisuiuuds nsiganeldnudfglusunserinaiadunisviinu

=

® Translation look-aside buffers (TLB) fie associative cache (msidrfianierumidayassyiuuuruiuiuly) uag TLB v

' < ' 1 < v v & & A o &
2819520157 Tuusaztesves TLB WLNUUBUA page number uay frame number 18117 91l 18990 hardware filaziisian

unaann vhldulngudeiivuadn fufussuutnesld TLB muAlUu n1siiu page table Tilumieaudman
® Effective Access Time (EAT) = (TLBh * HitR) + (TLBm *(1 - HitR))
g HitR fie Auinasduresnisiiaewumiiigesnislu TLB, TLBh fie nmm‘fﬂﬁlumsw’hﬁq%’ayjamnwwﬁﬂﬁﬁaamﬂu TLB
uwaz TLBm 'ﬁ'anm'ﬁ"l‘ﬂtﬂumm’hEq‘ﬁ'ay‘amﬂlajwawﬁwﬁcﬁaqmﬂu TLB
® Page replacement policy
O First In First Out: szte dayayelmiluuvuiinihidunluszuuuudiae
O Optimal: sz deyayalmiluunuiimirfierliildlfifuszssnaenuuiign wesllusuan)
O Least recently used: aziedayayalmiluunuiinihiiezlafldldiduszoznaenuiuiian (esanlusiin)
® locality o nguvesuwaiisesvielunionniu Tnsusasnswanzdsyneuludenanse localities Fenaaziinisdouriuiuls)
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® (onfidentiality: N135n¥1AMNEY
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® Integrity: AMNTOANIAIIN
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® Availability: msanunsaldaule
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