PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination: 1st Semester Academic Year: 2013
Date: October 1, 2013 Time: 13:30-15:30
Subject: 242-304 Computer Operating Systems Room: $203, Waviusua
Instruction:

® (losed 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

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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Question 1: (40 points) [20 minutes)
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Censider a single-level paging hardware with TLB in the
ficure. Let a memory reference takes 90 ns; the TLB
overhead is 10ns (no matter hit or miss); 80% of all
memoaory refarences hit in the TLB. Please answer the
following questions:
fsansruuaiawrinaduuundassduiiiinus i T8
A Amualanisidfanteanudldiag 90 ns way TLB
overhead 141381 10ns (L9192 hit w38 miss) wag 80% 199

Ao uimieauinaviaedoyaly TLB awaudoudalyil

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

EAT wasszuuiliantumnls

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.
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Question 3: (4C points) [20 minutes]
How does the system with the principle of least privilege still can lead to security problem? Explain

spuudiiinisly Principle of least privilege uddanunsainludmuinlyanudaandaliagls aduie



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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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
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Extra: (20 points) List guestions that you would like to see in this exam and give the answers to your
questions. If you have more than one guestion, please assign the score to each of your questions.
However, the total point cannot exceed 20 points.
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Definitions (A11813)

Principle of least privilege : Tdunsu (LY uazsruy asldtuondvilmis e deliansnsovnlunihfivas
AULDING
Translation look-aside buffers (TLB) fia associative cache (Msdnilandadumndayavzviuuuvinuiulyd) uay
Ti B vheuegesiady luusazdasves TLB aufiutays page number wag frame number 1o ¥ail iifesann
mardware frtnrdsiaunann vlddsdlvaiudsiaundn Futuszuusinesld TLs muglufy Ny page
table Uilwibwanudven
Effective Access Time (EAT) = (TLBh * HitR) + (TLBm *(1 - HitR))
Tow HItR 80 Auiasfuuasnsisswuniniigonislu TL8, TLBh fio nanidldlunsdnddayawniea
v fiFaanisly TLB way TLBm ﬁanmﬁiiﬂ,ﬂuﬂmﬂi”nﬁq‘ﬁazdamﬂlmaawﬁﬂﬁé\'a@mﬂu TiB
Page replacement policy

O First In First Out: %LaﬁaagaﬁmlmﬂuL,muﬁ'wﬁﬂﬁg‘ﬁmﬂmzuumuﬁqm

O Optimal: %Lm%’az&a«qmim:ﬂlﬂLmuﬁwﬁwﬁﬂslﬂm"lf&@uiwmawmmuﬁqm wadlUluowan)

O Least recently used: suortouagelvsluumuiininorlldifussornamanuiign weanly

afn)

Belady’s Anomaly ﬁ;!uﬂmﬂgmiaiw?iﬁzuuLﬁﬁm’mﬁmﬂﬂ%uLLc@iﬂﬁuéwaIﬁﬂ'qLW%Waéwqﬁu
Confidentiality: n135NEANLEY
Integrity: mm%aé’méqﬁm
Availability: msanusalaaule
Amdahl's Law: Speedup < 145 + (1-SYN) Taw S = duredlusunsuiidosussianaasdu was N fa
PIUUNUIBUSEIIBNG

MTBF: sum(start of uptime - start of downtime)/ number of failures
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Question 2: (4C 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

avyAliszuuldvnanidy 8 luiuasmuisanudddwiu 16 wisy W wIumnBEri (page number) uag

AUNIDANLA (page offset) ToIUDALATA 0111001 LAATIBAWIN

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

AusaI e uARa Ul 2af uIdLanm 58934 (Physical address) vataainaauannsasialud uandisae

Segment Base Length
0 215 600

1 2300 14

2 1852 95

3 1327 580

al 0,430

by 2,110



Question 4: (40 points) [20 minutes]

Whean we install a new device such as a printer on cur 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
Semiedagunsollumivussuuuaiasiiud maemelasiduiudosdadsleanoivewunaallueiomeas
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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

auydlilusunsudidndiannsousznanadwuuldiosas 80 rnnumaiadw mnuszsnanalusunsudngtn
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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 P5U said that “we can expect the failure of 17 times in two years” Do you agree
with this statement? Give your reason
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