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[1] Inynamic partitions memory management, given the /oles :
100KB, 500KB , 200KB , 300KB , 600KB (in order)

Given the processes 212K, 417K, 112K , 426K (in order) . Draw arrows showing
where you place each process in the following allocation algorithms.
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[2] A system is composed of four processes, p; , pz, ps and py, and three types of resources, Ry, R, R,
There is one unit of each resource type available. ' o\

p2 assigned a unit of R and a unit of Rs. %+

pa assigned a unit of R, and requests one unit of R3. »
parequests one unit of Rz. X

1 requests a unit of K, and a unit of R;. A
psrequests a unit of Ry and a unit of R;.

o 0 0 0 O

(a) Draw the Resource Allocation Graph that represents the system state.

(b) Is the system is safe ? If not, which of the processes are deadlocked?
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o word, and given the page table :
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(b) Assume the ready queue looks like: >
Process CPU Burst Arrival Time
P, 3 lg;O(f o
P, }6/%%0 ’1,01'6‘8, 2
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Compute the AWT in the prceptlve SIF schedulmg crithm.
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" [4] Given the precedence graph:

& p

(a)  Write an equivalent code using parbegin & parend
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(b) Given the following statements which will be executed in the same order:

Si: intx=l,y=100;
S:: x +=10;
S3: yt+t;

Sy int z;

Ss: z=x+
S : f—_gzgut +X5

Pk,

/
(a) compute : &
The write set, W(Se) =M ’Z ot gl/

The read set, R(Ss)= Sz_ A ‘3 (S




[5] (a) Given the only data structure declaration:
int semaphore S=1;

Define the wait(S) and szgnal(S) mstructlons .

,[3 secrion

) {
(b) Show that if the wait(S) and signal(S) semaphore operations are not executed a tomlcallx the EP7
mutua l exg] usnon may be v1olated
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(c) A program of 0 bytes size. For each of the followmg memory management , Compute “A 8 4(3
the amount infernal fragmentation if there is any : K
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its, 11 bits for KT

‘ ; the logical
(6] (2)On IBM 370 OS with paging memory s 3 bytes long contammg 20

the page number and ]
bits for the frame number, and 4 bits for the legal/illegal bit,

(b)Wpagmo system with 4-levels page table kept in memory,
Assume memory access = 10 mics

1. What is the page size.

What is the size of page table.

Sz o pesye Yele =

its for the offset. The page table entry is

6/
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(i) Compute the time to access(reference) an instruction.
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(ii) If an associative registers table is added to the system with hit ratio 98%. Compute the EA'
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given that the lookup time in the associative registers is 1 mics.
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V/1 bit, dirty bit, and reference bit. £
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ln Paging memory management il virtual address is 20 bits Jong with page size
256, bytes. |f physical memory is 64MB and given the lollowing page table:
2
= (a) What is the maximum sizg ol”_programs executed ? et ,
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(b) Compute the size of the paﬁe table ?
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(c) Given the virtual address in Octal (3025)g . Compute the Physical Address (PA)
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[6] (a) On IBM 370 OS with paging memory management, the logical addreg\sﬁ bits, 11 bits for
the page number and 13 bits for the offset. The page table entry is 3 bytés long containing 20
bits for the frame number, and 4 bits for the legal/illegal bit, V/I bit, dirty bit, and reference bit.

1. What is the page size.

d
Page Size s i
13
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2. What is the size of mcmory

MCMWj size s 2.
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3. What is the size of page table.
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(b) ésdenemrd;paging system with 4-levels page table kept in memory,

Assume memory access = 10 mics

(i) Compute the time to access(reference) an instructipn.
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(ii) If an associative registers table is added to the system with hit ratio 98%. Cempute the EAT
given that the Jookup time in the associative registers is 1 mics.

EAT: hew Caam) 4 Clon o (E + 5m)
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In a paging systenh, il the virtual address 1s 40 bits lung with page size 4096 Lyles.
Assume with 3-levels puge @9_(_)1&:, 8 bits are used lor the lirst outer page table, &
. bits for the middie page Tabie. and the remaining nunber ol bits for the page

lable entrics.

(a) Using diagrams, show how the [ollowing address (04
{ranslated into its corresponding physical address. ey
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(b) If associative registers are used wi :
R - with Lookup time 10 mics with hit rati
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Given the fullowing page references:
LB By B dyd 08 B,

Compute the number ol page Faults with 3 frames o memory in the following replacement
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(2) Given the following page references: :

*

L@ 3ok 3 o Qs T B 1 Lol

With'3 frames ,compute the number of page faults using the Optimal yeplacement algorithm:
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gmentation with Pagiog (P‘ng the scgments), if the vxrunl add
adaress

is 28 bits. P:_[’v/c imlz |i20\4\8 bytes. Scgments size is | MB

Given the virtual address 0SDAB46 in H i i
: ess 03 cx. Using diagram show how the gi i
Is translated into physical address. Fill any missing details you need g SRS

L;Y—\: Ztg\n\\> T N7
' \ d
Ropye Sike. = 2049 = 2 o
543#0005'\-?, = \M\3
LA=. o5 N¥Y9E
A el
coo o o\ o\ Voooka\o\/ooo é\o<_ oW\ o
9 2}
S¢ D T \VAD =D S rey Soalh S N LR 26
2y _ . Sl
. &

h,

SQ' 9 o " .. T
= S :
L"\L-\-\T B, L i\\ Vil ‘/5- A W d
/ Qo OO‘DQQ\\

a
7.2 vx:c:/ =N Yo X S . eV

1
N

\6 le 2

-




2

2]

() Explain why the page size is a powerof2 (2"). S.upport your answer hy an ‘cxa';npic. 0
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[3] In a demand pagﬁg'syslem, the system status look like:

CPU utilization is 20%-
Disk utilization is 98%. .
Other devices 5%

Which of the following do you think will improve CPU utilization ? Justify your answer?

(i) Install a faster CPU.
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(i) Install a bigger paging disk ?
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(iii) Increase the degree of multiprogramming,
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: . (iv) decreasce the degree of multiprogramming.
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(v) Install a bigger memory.
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[4] In a demand paging system, meinory access is 10 mics. Pages contain 1024 words, the \
transfer rate is 22° words/sec. RPN L OO I B

10% of all instructions cxecuted access a page other than the current page.”
80% of instructions that access another page are already in memory
70% of the replaced pages arc modificd. : ; NG b S
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(a) Briefly explain the difference between logical and physic¢al address.
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(b) When the process CPU burst is finished, the process looses the CPU to-anothér process. Describe

W0 more cases where the process looses (he CPU.
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/ n MV TY Dvnamic Regions). assume we have the

asfume we have the following processes 212k . 417k

(a) First Fit

(b) Best Fit

(c) Worst Fit
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Ry -.._.L 200

4

. 300

. 800

K

following holes: 500k , 200k , 300k , 600k and also
. 112k , 426k in order. Show using diagrams only
how vou place these processes using : *
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