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: | can only grade what | can read. If | cannot read your name or your id, you will not get the score.

o Jhuthnilede vie tonanslaq udaidasinian udairiasreufiames iivesasy

o \FouBeuazsiiainAnuvudesaunnwin feaeuiiionua 11 wih (Gan)

o mzuuuin 250 Sedeuil 7 4o nyanmeunndeluiiuiifidmuly quanansaneuifunwlveld
o doaeufly (10 pvuuy) lunthaninedunuesaeunielaifly

o Misudrunialalriiludeasuntindald

nsfazannsansnldiamefmsuiisansdoiusenvintu mnarasdaruineunallieen wie srutsuay s

thAnwmosnalieon auazlilinzuuy

nasmlumsaey Tnwaudife Yiuanluseduiivate uaswnnisiBou 1 aansAne




Question 1: (25 points) [15 minutes]
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a) (10 points) What is the effective access time (EAT)?
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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.
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Question 3: (30 points) [20 minutes]

Assume the execution of a program generates the following address trace b gcfdeaececadbafgd
b c} where a, b, ¢, 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.
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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.

O] e ymnwaamaﬁmalﬂLﬁ@‘lﬁ?ﬁqﬁdal,ﬂ%’uué’a fifigadiuvedlnadeegsonndsdduiidome

0] False WMNUUNITURANTENY
EXPLANGHON (FTBTUNE). .otrererssrsmssstosotss oot
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.
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4.9) For the maximum security, all organizations must order all their employees to change
their passwords every month.
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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.
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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?
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5.5 (15 points) Given the following access metric, identify one problem with a short explanation

an Access metric Aalufl astlmduszinulm 1 Jgymwindourmaduiedug

Domain/object F1 F2 database F3 Printer | D1 D2 D3
D1 read, write read, write write switch

D2 read print

D3 read, write read, write read switch




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.
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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?
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Question 7: (30 points) [20 minutes]
7.1) Give a situation when an I/O based on polling is preferred over an interrupt-driven 1/O with an explanation.
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7.2) Give a situation when an 1/O based on polling is not preferred over an interrupt-driven 1/O with an explanation.
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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
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5.2 (20 points) Give an example of security threat in each of these four categories, with a short explanation
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Physical

MUNYATN

Human

fuNywd

Operating system

AussuuldRnng

Network

MULATEUNY

5.3 (10 points) Give a potential risk to a mobile device that has been rooting or jailbreaking?
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Question 4: (50 points: 5 points each) [40 minutes] Mark M in front of True or False, give an explanation

n M wiih True (gn) w38 False (fn) niouMasu1eUsENaUAINDUY

4.1) A smaller page size leads to a smaller page table
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4.2) A smaller page size leads to more page faults
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4.3) The linked allocation technique does not support a sequential access to a file.
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4.4) It is difficult to find a large enough space for a new file when using indexed allocation
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4.5) There is no internal fragmentation if continuous allocation technique is used
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4.6) By encrypting all you files, there is no security problem.
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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

auyiliszuuldvuantindu 1 Alaluviuaenheaudifidiuiy 64 unsu asduamneaavi (page number)

waTALNIDNITR (page offset) VDIUBALATA ASC3 IWAATITAIUIN

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

fvuansEANLUYIEE U 23 uIuAILEMATER3A (Physical address) UBufazaaInvaLanasanolull LansisAn

Segment Base Length
0 6000 219
1 14 2310
2 3952 96

a) 0,430

b) 2,110

c) 11,2300



Definitions (Aliey)
® Principle of least privilege : TUsunsu §luazszuumsidsvavduamsmelvausnirnulunihiiveanuld

® Translation look-aside buffers (TLB) : associative cache (M3faviTedumdoyadzyinuuruy) vauete
557 Tuusiazdosves TLB aziudeya page number wae frame number o117 %ail 103970 hardware 4

s vl TLB aulwgjasdivunadn dadu dnegld TLB mugiunisfiusmsanalumbeaudman

® [ffective Access Time (EAT) = (TLBh * HitR) + (TLBm *(1 - HitR))
e HitR fia Aiaziduvesnsiaswuniinfigoanislu TLB, TLBh fie nmﬁ’l%'lﬂlunmﬁﬁa*ﬁ'agammaro

wiideanslu TLB uaz TLBm Aonaiildllunsidndsdoyavnlsiwentiisiosmslu TLB
® Page replacement policy
O First In First Out: aztodeyayslvailuunuiivihfiiranlussuuuuiian
O Optimal: ssiodeyagalniluunuiivihfssllflfiduszoznaenuuiian wewwan)

O Least recently used: aziofoyayrailuunuinihfsghildldduszosnmenuiuign (ueswedin)

® Belady’s Anomaly : luUsIngMsElRsEUURETIUMsIENTULsANGUAmA AR INANB ANE I TY

ar Ls

e Confidentiality : (155n1AMUEY Integrity: ANATodndanin Availability: n1sanunsaldanld

® AmdahUs Law: Speedup < 1AS + (1-S/N)) e S = duvadusunsuiifesuszinanaliediu uay N Ao
PUIMNYUTZUIARS

® |/O based on polling : Mmaﬂizma%ﬁwﬂﬁauzgﬂmmaaUamux‘umqﬂnmﬁ%um:ﬁy’amnﬁa'l‘z?muqﬂmm“l.ﬁ

® Interrupt-driven I/0 : wihpusvananadutoyadousvetnusel lavgunsaiaunsodedeyaniunsansdumes
Swisinaland (Interrupt-request line)

® Allocation techniques and data stored in the directory of each technique
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Contiguous Allocation Linked Allocation Indexed Allocation
e Fragmentation N15uanNsza18 wutdu melu (internal fragmentation) waznwuan (external
fragmentation) lagn1susnnszatenelufie msnnuildgnuanineuslignldin sugiimsuannsganenieuen

fio msfinuilaildignuandrsudlianmsamhlluandrelildnuld
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