Q. Sub Answer Marking
No | Q.M. Scheme
1. Attempt any FIVE of the following: 10
a) Differentiate  between Multii programmed and Multitasking  operating M
svstem (Any two points)
Ans. Features Multiprogramming | Multitasking
Amy two
Basic It allows muluple [ A supplementary of the ﬁ:‘:"
programs  to  whlize | mulbprogramming IM ek
the CPU | system also allows for
simultaneously. user interaction.
Mechanis | Based on the context | Based on the tme-
i switching sharing mechanisim.
mechanism.
Objective | It 15 useful for (It 15 uwseful for runming
reducing/decreasing | muliiple processes at the
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CPU idle time and | same time, effectively
INCreasing mcreasing  CPU  and
throughput as much | svstem throughput.

as possible.

Execution | When one job or(In a multiprocessing
process completes 1ts | svstem, multiple
execution or switches | processes can  operate
to an 'O task im a | simultanecusly by
multi-programmed allocating the CPU for a
systern, the system | fixed amount of ime.
momentarly
suspends that
process. It selects
another process from
the process
scheduling pocl
(waiting queue) fo
rumn.

CPU In a multiuser | In a single-user

Switching | environment, the | environment, the CPU
CPU switches | switches  between  the
between processes  of  vanous
programs/processes | programs.
quickly.

Timing It takes maxinum | It takes minimum time to
time to execute the | execute the process.
Process.




Differentiate between paging and segmentation. M
Parameters Paging Segmentation Amy fwe
refewnnt
Individual In Paging, we break a ([In @ the case of i‘?ﬂ:
Memory process address space | Segmentation, we break
into blocks known as | a process address space
pages. inte blocks known as
seclions/segments.
Memory Size | The pages are blocks | The sections/segments
of fixed size. are blocks of varying
SLECS.
Accountability | The OS8 divides the | The compiler mainly
available memory into | calculates the se of
individual pages. individual  segments,
their actual address as
well as virtual address.
Speed This  techmigque 15 | Thus technigue 5
compamatively  much | comparatively much
faster Im accessing | slower inm accessing
memory. memory than Paging.
Size The available memory | The user determines the
determines the | indrvidual segment
individual page sizes. | sizes.
Fragmentation | The Paging technique | The Segmentation
may undemutilize some | technique may not use
of the pages- thus [ some of the memory
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leading to internal | blocks at all. Thuos,
fragmentation. may lead to external

fragmentation.
Logical A logical address | A logical address
Address divides into  page | divides into section
offsct and page | offset and  section
number m the case of | number in the case of

Paging. Sesmentation.
Data Storage | In the case of Paging, |In @ the case of
the page table leads to | Segmentation, the

the storage of the page
data.

scgmentation table leads
to the storage of the
sepmentation data.




AnS < s Any four
: Parameter Command Line Graphic User points IM
Interface{CLI) Interface{ GUI) each

Definition | Interaction is by | Interaction with devices is by

typing commands graphics and visual
components and icons
Understan | Commands need to | Visual indicators and icons
ding be memorized are easy to understand

Memory | Less memory is | More memory is required as

required for storage | visual components  are
mvolved.
Working | Use of kevboard for | Use of mouse for interaction
Speed commands  makes | makes it slow

CLI quicker.

Resources | Only keyboard Mouse and keyboard both

used can be used

Accuracy | High Comparatively low

Flexibility | Command line | Structure and design can
interface does not | change with updates
change, remains
same over tme

11 Writa ans Tanre cvetame srall walatad ta Fila mananamaoni AR




c)

Ans.

Compare between Long term and short term scheduler. (Any

four points)

that is a mix-up of
input/output bound and CPU
bound.

Sr. Long Term Scheduler Short Term Scheduler
No
1 It is job scheduler It is CPU scheduler
2 It selects processes from job | It selects processes from
pool and loads them into | ready queue which are ready
memory for execution to execute and allocates
CPU to one of them
3 Access job pool and ready | Access ready queue and
quene CPU
- It executes much less|It executes frequently. It
frequently. It executes when | executes when CPU  is
memory has  space  to | available for allocation
accommodate new process.
5 Speed is less than short term | Speed is fast
scheduler
i) It controls the degree of It provides lesser control
multiprogramming over degree of
multiprogramming
7 It chooses a good process It chooses a new process for

a processor quite frequently.

4M

Any four
points M
each




4. Attempt any THREE of the following: 12
a) Compare  between  Time  sharing  operating  system  and aM
multiprogramming sperative system.
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Time sharing operating Multiprogramming
ER (i aperating svstem

In this time sharing Operating
SYSlem  many  users/processes
are allocated with computer
resources in respective  time

Multiprogramming  operating
system  allows fo execute
multiple processes by
muonitoring their process states

slots, and switching in between
Processes.
Processors time is shared with | Processor  and  memory

multiple users that's why it is
called as time sharing operating
system.

underutilization problem is
resolved and multiple
programs runs on CPU that's
why it is called

multiprogramming.

In this process, two or more
USErs can Use a processor in
their terminal.

In this, the process can be
executed by a  single
PrOCESSOr,

Time sharing OS has fixed time
slice,

Multi-programming OS5 has no
fixed time slice.

Time sharing system minimizes
response time.

Multiprogramming system
MAXiMIZes Processor use.

Example: Windows NT.

Example: Mac OS.

Any 4
CoATect
pants 1M
each




dj

Solve given problem by wsing 5JF and FOCFS scheduling
algorithm using Gantt chart. Calenlate the average waiting time
for each algorithm

4M
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Process Burst time {in ms)

Pl @ [

P2 [}
[ m 3
| P4 7
L L T |
Caantt Chart 5JF

(] Fl 4 | Fi

L] 3 1w 17 16
Waiting Time
P1=17
P2=3
3=l
P4=10

Average waiting time=Waiting time of all processes / Number of
Processes
=(17T+3+=10) 4
=304
=7.5 milliseconds (ms)

Coantt Chart FOUFS

Fl P | [ & | M

Waiting Time
P1=l
P2=4
P3=16
P4=19
Average waiting time=Waiting time of all processes | Mumber of
processes
=(F+H16+19) 4
=444
=11 milli seconds {ms)

Far ewci
scheduling
Crawfi chart

IM,

Each
mverage
walting time
cafculotion
FL




Subject: Operating System

Subject Code:

21516

.

a)

Ans.

Attempt any TWO of the following:

Solve given problem by using

(i) Pre-emptive SIF

(ii) Round Rohin (Time Slice = 3 ms)

Calculate average waiting time using Gantt Chart

Process AT B.T. (in ms)
O W : 0 8
F'I.‘ r ! 1 4
FI.'I 2 9
[ S Py 3 5

(i) Pre emptive SJF:

Waiting Time= (Total completion time -Burst time ) — Arrival
time

P11 —{17-8)-0 = 9ms,

P12- (5—4) -1 =Dms,

P13-( 26-9)-2 =15ms,

Pl4-( 10-5)-3 =Zms

Average waiting time - (9+H0+15+2)/4= 26/4=6.5 ms

(i) Round Robin (Time Slice = 3 ms)

Waiting time: - P11 = (23-8)-0 =15ms,

P12-(16—4)- 1 =11ms,

P13-(26-9)-2 =15ms,

P14-(21-5)-3 =13ms

Average waiting time:- (15+11+15+13)4=54/4= 13.5ms

12
6M

Each
method 3

IM for
Gantt chari,

IM for
Waiting
tinte
ealcalation,

IM for
Average
waiting time




SPECILIC WS Asild.
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Ans.

Given a page reference string with three (03) page frames.
‘Optimal’ and ‘LRU* page

Calculate the page faults with
replacement algorithm respectively.

“7.0.1,2,0,3.0.4.2.3.0.3.2,1,2,0,1.7.0.1

(Representation of frame can be in any order)

i) Optimal

Ref Tiolv)2(0l3(al4)2(3|0(3|2]0|2|0[1]7]|0]1
Fi TP |22 222 2|22 (2|22 2(2]2]7]|77
F2 (oo jof4|4(4|0)0(0(d|D]0)0|0[0]0
Fi L3333 (3333|1111 q)uf1
Fault [ F|F|[F|F F F F F F

Total page faults- 9

ii) LRU
Ref |[7|0|1]2[0[3]0[4]2 ofa|2f1]|2]0f1]7]0]1
Fi 1177 2{2]2]2]4]4[4]|0[0]0 tjifi]ifi]1
F2 OlolOo|O|(0|0|(0|0]3(3|3[(3|3]|3(0j0(0]j0|0
F3 L1 (3(3|3|2|2(2(2]2)2|2|2|2|7|7|7
Fault [F[F|F|[1 F F|F|F|F F F F

Total page faults-12

6M

Calenlate
page fault
with
relevant
dliggram-
IM each
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Flg: Context Switching
d) Compare Short Job First (SJF) and Shortest Remaining Time 4M
(SRTN) scheduling algorithm (any four points)
Ans. Any 4
Short Job First (SJF) Shortest Remaining Time comect
(SRTN) jpaints IM
It is a non-preemptive It is a preemptive algorithm. eadh
algorithm.
It involves less overhead than It involves more overheads
SRIJF. than SJF.
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It leads to comparatively lower
throughput.

It leads to increased
throughput as execution time
1s less,

It minimizes the average
waiting time for each process.

It may or may not minimize
the average waiting time for
each process.

It involves lesser number of
context switching.

It involves higher number of
context switching.

Short processes are executed
first and then followed by
longer processes.

Shorter processes run fast and
longer processes show poor
response time,
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VOTal Fage b anims U

Antemipt any WO of the following:
What is the average turnaround time for the following process
nusing :

i} FCFS scheduling algorithm

i} S50F non precmplive scheduling algorithm
i) Round Robin Scheduling alporithm

T,
kY F
o

o T

I
(0|
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Ans.

Process Arrival time Hurst time
Py ] b
P, 1 4
Py F |

Noke :Any time stice can be consloared by stuaent for Round Robin
eg.2 3 dak

i Canit Chart FCFS

Py [ L) P3

i L] 12 13

Turnaround Time =Completion Time - Arrival Time
Py=R-0=§
Pr=12-1=11
Pr=13-2=11
Average turnaround tme=Turnaround time of all processes |
Number of processes
= (H+11+11) /3
=10 ms / Units

i Liantt Chart SJF pen-precmplive
P P Py
il B ] 13

Turmarsund Time =Completion Time - Arrival Time
Py=Ralk=H
Pr=13-1=11
Py=-2=T
Average turnaround tme=Turnaround tme of all processes /
Number of processes
= (B+12+7) /3
= 9 ms Uniis

Foreah
aleorithm
Gewrl Chan

A

Ciownect
furmaround
e
ML
I each




iy Gantt Chart Round Robin
Consider Time Ouantum= 2 Unl
[ F: s F [ ] [ M

1] - 4 5 T 9 11 13

Turnaround Time =Completion Time - Arrival Time
Py=13-0=13
Py=9-1=H
Py=5-1=3
Average turnaround time=Turnaround time of all processes |
Mumber of processes
= [13=H+3) /3

=% ms / Units

{OR)

Consider Time Quantum= 2 Units

M P [ 1 P P o

i L) 6 7 in 11 13

Turnareund Time =Completion Time - Arrival Time
Py=13-0=13

P=11-1=10
Py=7-1=%
Average turnaround time=Turnaround time of all processes /
Number of processes
= (13+1H+5) /3
=933 ms/ Units

[ B

L L T | I . N N R B | T T e

Lnm
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¢ | Explain LRU page replacement algorithm for following reference oM

string. 70120304230321201701

Calculate the page fault.

Ans | LRU: LRU

¢ The Least Recently Used (LRU) page replacement policy | explanation
replaces the page that has not been used for the longest | =2M
period of time. Calculation

e LRU replacement associates with each page the time of that | =4 M
page's last use.

¢  When a page must be replaced, LRU chooses the page that has
not been used for the longest period of time.

» The LRU policy is often used as a page-replacement algorithm
and is considered to be good.

» An LRU page-replacement algorithm may require substantial
hardware assistance.
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Counters:

* In the simplest case, we associate with each page-table entry a
time-of-use field and add to the CPU a logical clock or counter.

* The clock is incremented for every memory reference.

*  Whenever a reference to a page is made, the contents of the
clock register are copied to the time-of-use field in the page-
table entry for that page.

s In this way, we always have the "time" of the last reference to
each page. We replace the page with the smallest time value.

Stack:
»  Another approach to implementing LRU replacement is to keep
a stack of page numbers.
»  Whenever a page is referenced, it is removed from the stack
and put on the top.




Counters:

Stack:

In the simplest case, we associate with each page-table entry a
time-of-use field and add to the CPU a logical clock or counter.
The clock is incremented for every memory reference.
Whenever a reference to a page 1s made, the contents of the
clock register are copied to the time-of-use field in the page-
table entry for that page.

In this way, we always have the "time" of the last reference to
each page. We replace the page with the smallest time value.

Another approach to implementing LRU replacement is to keep
a stack of page numbers.

Whenever a page is referenced, it is removed from the stack
and put on the top.

In this way, the most recently used page is always at the top of
the stack and the least recently used page is always at the
bottom.

ReferenceString: 701203 04230321201701
(Frame size have not mentioned in question so assume frame size as 3

or 4)

LRU: Assume frame size=3

T0120304230321201701
7172 12 | 4440 | 1| *| 1 *
Ol 00 * 0 *o0[0 3[3* [3 |0of |0=*
1 1 3 32 2|2 * 2| ¥ 2 7
Page Fault=12
Assume frame size=4
70120304230321201701
A7N77 13 |3 * |3 7
0] 0o * 0f # 0 - 0 . o *
11 1| | 4 1 * ] *
2 2 2 * * 2 * 2

Page fault=08




! Attempt any Twao a! the Iol[aw!ng: |!H

a The jobs are scheduled for execution as follows: (0]
SJF=3m
FCFS=3 m
{lm-gantt
chart, 2m
caleulation
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Process Arnival Tame Burst Time of AWT)
Pl 0 T
P2 | 4
P3 2 10
P4 3 6
P5 4 B
1) SIF
1) FCFS
Also find averape wating time using Gantt chart
Ans | SJF: Note:
Non-Preempiive SJF
Geantt Chari:
[Pl [ P2 [ P4 [ P [ P3 |
0 7 11 17 25 s
Process | Arrival | Burst Waiting
Time Time Time
Pl 0 7 ]
P2 | 4 T-1=6
P3 p. 10 15-1=23
P4 3 & 11-3=§
PS5 4 8 17-4=13

Average waiting Times=(H6-+23+08+13)/5 = 50/5=10

OR

Preemptive S.JF
Giantt Chart:
[ P1 | P2 [ P1 P4 P5 P3
0 1 5 11 17 25 35

Process | Arrival Burst Waiting Time

Time Time

Pl 0 7 H{5-1)=4

P2 1 4 1-1=0

(] 2 10 15-1=13

P4 3 ] 11-3=§

P5 4 8 17-4=13

Average Waiting Time=4+0+23+8+13/5=9.6




i) FCFS

Cvanit chart:

Pl r: |pr3 | P4 | P5 |
0 7 11 21 27 35

Process | Arrival | Burst Waiting Time

Time Time

Pl 0 7 1-l=0)

P2 1 4 T-1=6

P3 2 10 11-2=9

r4 3 6 21-3=18

Ps 4 B 27-4=13

Average waiting Time=0#+6-+9+18+23/5 =56/5=11.1

I it Frae enars mananemant tachninnee” Naeerilhe anv nmes in

(4%




