— ...*‘l‘l‘l‘l‘l‘l =
Student Learning Dulcaimes |
By the end B ehis haplcr, you will be able to:
Define an operating system and cxplain its role as an interface between the user
and translate user actions into hardware-level instructions.
[dentify the responsibilities of the OS in managing multiple user accounts.
Differentiate between the kernel and shell, including their specific functions.
Explain OS layers and how each layer interacts with the others.
Identify the role of system libraries and device drivers in OS functionality.
Explain the stages in the process lifecycle (creation, execution, termination) with
examples and apply the First-Come, First-Served (FCFS) process scheduling.
Describe multitasking and concurrency, giving one real-world analogy.
Distinguish between primary memory (RAM) and virtual memory.
Define a process and a thread, and explain how threads share resources within a
process. _
Give examples of how multithreading improves perfo

Define a system call and explain its purpese t &
T
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0. What do you know about core concepts of operating system? .

Ans.

This chapter will discuss the core functions and structure of an operating system.
The operating system is known as fundamental software that manages all the activities of
computer hardware, their processes and working and facilitates sea s user

interaction. The discussion will cover: . 5 0 :;L\fa
Wj@n@?@e computer,

@ Operating system architecture: Its rtaﬂs
. Concurrency, and Scheduling

process management concepts such as t
_management, Multithreading, and the use of




Inlruductiﬁ:} I3 -:"J;:-ﬁr.a_téng Sysiem (0S)
Q.1: What is Operating s'; ~ al\dre e main purposes of unerating system?

Also QWW ples-of popular operating systems?
Ans.

Operating System (OS) is a type of system software that facilities and manages all
the activities of computer hardware connect via wire or wircless. It also manages and
execution of application software, and provides a user interface.
Main Purposes of Operating System: The operating system works as the central
controller of the computer system. It ensures smooth and secure interaction between the
user and the hardware components, especially in multi-user environments.
Popular Operating Systems:

® Windows @ macOS & Linux & Android # 108

0.2. Why operating system is called central system controller. Also discuss the role
of 0S in user hardware interaction.

Ans: Tas ' @@m

Operating System is also called
task should be done first Jemmore- ArTIVEC v _
used, and which devices “ 8n_or speakers) should be active at a given time.

djsure that the computer works smoothly and efficiently if
are'running at the same time.
Role in user-hardware interaction: Computer hardware itself cannot understand
human language. The operating system acts as a translator between the user application
and the hardware components. This allows people to use computers easily without
learning how the hardware works,
Example: If you attached a new printer with your system unit, windows OS install its
driver and make device ready to use. |

—

only binary language, or ON and OfF switch i.c. 0 and 1.
Example: When you press the letter A on a keyboard, the op
into a special binary code: -
#®  The letter A in binary is (0100000
#  This code is then ﬁx\’fﬁ

: apReR¥bdnbieky that it feels instant to the user.
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0.3. Explaln ihe respunmhlhﬂas of uperatmg s';slem i'w[@ ment.

& User Accounis: The creation and management of separate user accounts.

e Privacy: Keeps each user's files and information private.

® Resource Sharing: Shares the computer's resources fairly so that no one slows
down the systems functionalities.

w Unauthorized Access: Pl'ﬂtﬁﬁt shared resources from unauthorized access. .

Creating and Managing User Accounts: The operating system allows you to create

and manage different window accounts for different users. Each user has its own

desktop, files. settings, and passwords.

Exumple: In computer lab, student's login with a username and password provided by

the school. This keeps each student's work separate and private.

Procedure to Create a new Account: A new account can be crea éﬂ@ gh the

Settings or Control Panel

Open Control Panel from windows

Select User Accounts c} ;

® o 09

» -Click create
The new user account with mentioned credentia]s is created. Now ycu can check by

restart your system.
m Architecture of an Operating System
0.4. Explain architecture of operating system also describe kernel and shell the
core concept of operating system.

Ans: :
The architecture of an operating system describes the way that how different parts
of OS are urgmized and how they wurk together. Each part ha,s a speciﬁc task for which

urpose
1ently.

TE50Urces.
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meple When you open a file, the kernel manages the processCef reading im the
hard drive and sending it to the screen. ;
Shell: T'heshellmthcd screen.d
user via pointing devices m'
them to the
Types:
@ Graphical shells: It is a graphical interface like MS Windows where you thk
icons and use menus via pointing devices e.g. Mouse or Touch Screen
®  Command-line shells It is a command line interface like MS DOS or command
prompt where you type instructions via keyboard.

Craphical shells Command-line shells

‘It is based on graphical user|}. It is based on command line
interface interface
2. It contain icons, menu's.-'and 2. It contain commands which are | -
button control via pointing remembered and typed via
devices ' keyboard
3. r@
0

Figure 1.1: Diagram to illustrate the relationship between the user, shell, and kernel in
an operating system.
Q.5. Explam eperating system layers and modules.
Ans:

Types of Layers: ;
Lower layer: W‘@M& dh'ecﬂy with hardware devices like the CPU, RAM, and




S T =
storage, Hard disk.
Middle layer: This layer

Upper layer: This layer run g
views on the screen. a
Example: A etwork can be used as an example to understand the layered
architecture of an operating system:

" & Wires and Modems: Work at the base, connectivity and signal passing
identification through different devices.

& Network Seftware: Manages resources and other network nodes (like the middle
layers managing memory and storage).

#  Operating system: Use these arrangements 10 check and provide all the features to
every computer or node (like the upper layers running applications and interacting
with users).

Eilﬁ' What are System Libraries? Also give an example. Define Device Drivers.

s. '
System libraries are collections of ready-made instructions that programs ca
perform common tasks, such as opening files or showing text-on the, @

use to
Example: When a photo editing application needg\te ﬁhﬂ A
system's library to read 1 _-. AP :#"!‘ a0t have to create its own

TR

. Device drivers: Device ﬁ %\\ al programs that allow the opmuug 'syxtém to
communicate With e
ictivit D

os such as printers, keyboards, and graphics cards.
Objective: Identify the shell, device driver, and system library used by your computer.
Steps: : _
1. Locate the shell on your computer (desktop or command-line).
Open Device Manager (Windows) or System Information (Mac/Linux).
Find one hardware device (e.g., printer, keyboard) and note its driver name.
Open a simple program (e.g., Calculator) and identify one task it performs that may
use a system library (e.g., displaying numbers).
Record your findings in a table with these columns:
0OS Component (Shell / Device Driver / System Library)
Your Example (e.g., Windows desktop, HP printer driver, Calculator app)
Purpose/Role (what it does in the system), :
Solution

g

& & &N

Table of Findings:
OS Component | You) Kxamph -

' eskiop [Proidbethe
R teract with the operating system, launch
* |applications, and manage files.




Device Driver |"HID Keyboard| Allows the npemtmg ] cate
Device" driver with_an @gm

System Library Cnlcul o1 mwdﬁm graphics [ibrary (e. g., GDI- or
tsplg to render numbers and buttons on the
pumbers s_mmn, instead nfoodmg its own dmplny method.

0.7. What is process management in operating svslam? Msu define process and
resqurces.
Ans:

In process management, the operating system is responsible for managing all the

programs (system or application) that run on a computer. Process management is one of
the most important jobs of an operating system because it ansures all processes run
smoothly without disturbing each other,
Example: Suppose if you are browsing on internet while listening music, operating
system manages both process with all background running apphcanons
Process: A process is a program (or application) that is currently-loadeg .f.f‘,.- emory
and bemg executed by the cumputers CPU I 2Pres . - ot

Resources: Resources are =.?‘ pykichl b of a computer system that
. “ l 2. These include:
¢ CPU ‘J\’ umpmauml and task execution.
#  Memory (RAM) - for storing the program code and data while it runs.
¢ VO devices - such as keyboard, mouse, printer, or network access.
#  Storage space - for reading and writing files.
(1.8. What is process life cycle? Give an example to support your answer.
Ans:
A process goes through several stages during its life cycle. The stages of process
life cycle are as follows
1. Creation:
@  These steps refer to stmta.napphcaunnlikeMS Word,
& T“Im{)Sloadsthcprugmmmtummnnryandmsnﬁmmuumes{hchPUmnc

and memory) it needs. - @ @©m

Execution:
The process is actively running by €

® o® M

. Termination: O ‘(
- The process losed by the user or the system.




&

Example: Process Llfwle of opening a \g

Google Chrome. %f
1. Creation: @
Begins wh
pmgfam int: 1
2 Executlnn
The browser performs tasks such as
responding to user actions.
3. Termination:

the

loading web pages, displaying media, and

Occurs when the browser is closed. Theapera:tingsysmmmpsthcpmessmd

releases its resources for other uses.

0.9. What is meant by multitasking and concurrency? Also wriie the difference

between them.
Ans:

Modern operating systems can manage many processes so efficiently that il appears

they are all running at the same time.

you need Q
Etamptc You can listen \
concurrency,

Concurreneégs

Multitasking: The operating system allows %@@
usahbhyasmgleuserattheme% % them whenever

a document open, and browse the internet,

open and

more than one process is activated at the same time in an

operating syﬁten;bmﬂlaCPU processes them one by one in extremely fast cycles.
Example; You are using a computer with a single CPU core. You have three programs

Multitasking
s mor than one program 1o
and usable by a single user at the same
time

“ruﬂning“atﬁmsmeﬁmeandaﬂthr:emacﬁvemmunmﬁy.

Concurrengy

umemannperatmgsymm butthn
CPU processes them one by one

Uwcmmmdmdxﬁa‘entpmgmms
together

Multiple programs are running in back
ground but user can see only one who is
currently active in screen

Multitasking support both single or multi
core CPU

Concurrency only support single core

0.10. What is process scheduling? Alsochp ajp

Ans:
When many _
works on them one at 3 m

CPU R = (AN

@irﬁﬁﬁﬁ Concept.




scheduhn,gmeﬂwdsusedbyapmtmg stems. Thire :-- : £_L_,H1!-"'f methﬂdshut
nnaufthemtsFu'stCumeFmsenmd{ ST achedil

previous uﬁﬂ'ﬁmshes. .
Example: Like a queue at a shop counter, the first customer in line is served first, then
the next, and so on.

0.11. Explain FCFS method with lhe help of an example.

“Ans:
Let us use some simple data to see huw FCFS scheduling wurks in practice.

Process 1D

Pi ) 5 seconds
P2 1 second 3 seconds
P3 2 seconds 2 seconds

Solution:

?.""*i’:*ﬁ‘:iii{li‘““‘_‘*"’ . m@"@m

@® Plammﬁrst,

3. At 2 seconds:

@  P3 arrives, but P1 is still running and P2 is already waiting.

¢ InFCFS, P3vn!la150waﬂuntﬂbuﬂ1?l and P2 have completed.
4. At 5 seconds:

& Pl finishes;

#  The CPU now starts P2, which needs 3 scconds to complete,

# P2 runs from 55 to 8s. :
5. At 8 seconds:

@ P2 finishes,

¢ The CPU now starts P3, which needs 2 scconds. a@g(@

@  P3 starts and runs from 8s to 10s.
Execution Timeline: @@

[P1: 0-5] - [P2: 5-8] _gﬂrﬁ@\
Time (s) \ Oy 583 Ss-8s 8s - 10s

Rnnning\m\.ﬁ-‘ b P2 P3




-




® P2 arrives, but P1 is still

# InFCFS, P3 will a f\mﬂ,j\
4, Al 4 uumd-i W

L ishies \ %

e P2 ﬁ'om 45 tu 9s,
5. At 9 seconds:
@ P2 finishes.
#  The CPU now starts 3, which needs 3 seconds,
#  P3 starts and runs from 9s to 125,
Execution Timeline:
; : 4-9] 5 [P3: 9-12]

RGN T WERm eAn eme—_"yy 2~~~ — v W— '
3. At seconds:
o ik A oS 1. o
i """' s - -
A

e 0-4s 4s - 9s 9s - 12s
Pl P2 P3
Answers:
1. The total time to finish the all processes is 12 seconds. .
1. Even though P3 ]msr the shortest duzahun {onl)r 3 seconds, T é@@m]

(.13. What is memo
Ans: _ -
Memory is & fiindaments cumpunﬂ:tofanunmummmuwdm store data and

instructions required for processing. It ensures that the CPU can access information
quickly during program execution. There are two types of memory used in computer:

1. Primary Memory

2. Virtual memory

Primary Memory (RAM):

#  Primary memory, also called Random Access Memory (RAM)

1t is the main working area of a computer.

It is a fast storage area

The computer keeps the data and instructions tempormlymn.

Its data is erased when the computer is turned off that's why it is also called volatile

memory .
Example: When you open a Word document, the cumpuler ickly places @@Eﬂm

e & & @

® When-ﬂrilAMisﬁllL :  (systemi uses part of the computer's storage
drive like Hard drives (HDID 9 Soli _-Stain drives (SSD), or Non-Volatile Memory

i o 2431 _' 3 ".l.'r-'- SATEEE



@®

This extra space acts like temporary RAM. @ﬁ@
Allowing more programs to run at the sam ﬂ@ @

®  Storage drives operate at lower data @E\&E &e igher access times as
compared to RAM. D

@ That's why the use of vi
Advantage of Yirty

®

result in reduced system performance.

ograms are open simultaneausly, the operating system may transfer
data from less active programs to virtual memory. This frees up space in RAM for the
programs you are currently using, but may make those fewer active programs slower to

Iﬁ = I =
The first personal computer, the IBM 5150 (1981), was equipped with only 16 KB of

RAM. In contrast, modern DDRS RAM can transfer data at speeds exceeding 50 GB
per second, enabling the copying of a full high-definition movie in less than one

Process and Threads

'ﬂ.14. Describe the nunuéﬁ of pfuuess and threads. Also write dow t@
between them. @ ’
Ans: Process; ;;3 A\@

® A process is an mdcpe ‘% ts currently being executed by the
computer.
® Ithasitso space CPU time, and other resources (such as files or

network connections).

#®  Processes are isolated from one another to ensure stability and security.

# A problem in one process generally does not affect another.

Example; If you are running a web browser it is entire a one process.

Thread:

#®  Thread, on the other hand, is the smallest unit of execution within a process.

#®  Multiple threads can exist inside a single process, each performing a different task.

®  All threads in the same process share the same memory and resources, but operate
independently.

Example: Within the web browser process, different threads are responsible for:

®  One thread is loading and rendering a webpage.

®  The second thread is playing audio or video content, & @CT@

®  Another thread is downloading files i @Y

0.15. What is multlthreatlmu‘?é reading.

Ans:

AR »- 3 system technique that allows a single process to




executed in parallel. It allnwmg complex uparnnons to complete more qumkiy It
also improving overall system efficiency. '

@ Improved Responsiveness: Applications remain responsive even when one thread
is busy with a specific task.

Example: A word processor ﬂnabias continuous typing while another thread checks

spal]mg in the background.
Support for Concurrent (parallel) Operatrions: Multiple tasks can progress
during the same period, which is particularly important in applications such as
games, video editing, and real-time communication tools.

&  Efficient Use of Resources: Threads share the same memory space and :‘amume:s
of their parent process, requiring fewer system resources cnmpared

separate prqcesses

ﬂns:

?

specific task :

The program cannot do any task directly.

They act as a bridge between user programs and the kernel

It allows different applications to access hardware and core OS functions safely.
Without system calls, programs that directly control hardware can be unsafe and
complex

Example: When you save a file in a text editor, thgpmgmmusesasymemcaﬂ to tell the
operating system to write the data to the storage drive (like a Hard drive).

Q.17. Explain all the types of systems calls.

Ans: The main types of system calls include:
Open: Opens a file for reading or writing,
Example: Opening a music file to play.

Read: Retnwea data from a ﬁI mu.devgl: @@c@

® & & @




}%@ﬁ\ﬁnmher

oz

Example: Dpcnmg a new browser tab. where the OS may USFJ%K
process. o e aran

ST \, IR

Linux and macOS have a fe ca s, while Windows uses nearly 2,000,
These calls handle g\ffetropening files to running apps and showing graphics
in the backgrotnd! White you work.

17 File System Structure and Management

0.18. What is file system? Also explain file, folder, metadata and files systems with

example
Ans:

File system provides a structured way for users and applications to store, locate,
and manage information on storage devices. A well-designed file system ensures that
data remains organized, secure, and easily retrievable, even when there are thousands of
files contain complex data.

Files: A file is a collection of related data stored on a computer. It may cnntam text,
images, audio, video, or program instructions.
Folders: A folder also called a directory is a co i - “ s and other
folders in a-logical structure, makmg it easicr ¢ s\and i t:

Metadata: Metadata refers t

7* . -
his mfurmation helps both the upcrati.ng

of creation, and date of | ;

system and the W manage files folders without opening them.

File Systems: A ystem is the way an operating system stores and organizes files on
a storage device, such as a hard drive. SSD, or USB. It decides where each file will be

kept and save its location so it can be accessed later. Some widely used file systems
include computer-based file systems are including:

@ FAT 32 - Used in USB flash drives

e NTFS - Used by Windows OS.

e APFS/HFS+ - Used by macOS.

e EXT4 - Commonly used by Linux OS.

Example: If you save a photo on vour computer, the file system makes sure it is stored in
the right place and knows exactly where to find it when you open it.

i Types of Operating Systems F)@
Q.19. Explain types of operating systems v_ljih ?\r\gﬁm patyres.and application in

daily life?
Ans: ;ﬁ
Real-Time Operatj ): A Real-Time Operating System is designed to
process data an wuhm a harsh time limit, known as a deadline. It is used where




even a tiny delay can cause system failure or serious consequences. n&'\iﬁ&

Key Feature: It processes tasks immediately asdthe i,vc{’w [\l(;@\g(’ ting times.
Applications: It is used in critical t;ﬁfﬁmﬁﬁ ontrol, heart-monitoring
devices, or industrial rohny%%ﬁ{ "\TI M A

Embedded Operating S) AN Embedded operating system is a small and
highly efficient ; \»{{}ﬂ@ ) uilt into a specific device to control only thefunctions
it needs. It ;‘s\@ﬂm for general-purpose computing but is optimized for one task or a
small set of tasks.

Key Feature: It uses very little memory and power, and is often stored permanently
inside the device. _
Application: It is used in home appliances (microwaves, washing machines), printers,
smart TVs, and ATMs.

Network Operating System (NOS): A Network OS manages and supports multiple
computers connected through a network. It enables the sharing of resources like files,
printers, and internet connections among users like windows multipoint servers.

Key Feature: It focuses on communication and coordination between computers.
Application: It is used in Offices, schools. and data centers.

Mobile Operating System: A Mobile OS is dr.:sign-:d for smartphones, tablets, and other
handheld devices. It is optimized for touch-scréen use, battery saving, and mobile apps.

Key Feature: [t supports wireless connectivity, cameras, senso ang @ﬁ:@ﬁes.
z s ~ Vo o
Application: It is used in smartphones, rablcthsmgwt@:ﬂ N

DO YOU KNOW ‘“{2 (Q WY
§ ymbian (used in early Nokia phones),

The very first mobile o ?3@:)‘

Y Poat

could only run a few. s ay's mobile OS platforms like Android and iOS
can handle mithidas’ D games, and even professional video editing tools.
LT I =
[
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W/ Additionaimca's /4
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/ Multiple Chaice Questions prepared in the light of new Exomination Techniques
7/ (Knowledge, Understanding, Application, Analytical & Conceptual)
W

d Introduction

1. Fundamental software that manage hardware and user interaction:
(A) System software (B) Operating system
(C) Windows (D) Linux

2. Central controller of computer is? | g Flﬁ‘ﬁ@

(A) Windows
(C) Application :-;ur_'l.are
1.1 Introd

purposhat hperating system is:
(A) BRUFMEsmooth work




10.

11.

5
13.
14.
15.
16.
17.

18.

(B) Secure interaction between hardware & user @@ﬁ@
(C) Provide multi-user environment {D} e\g\ﬁg\\ﬂ@b
Act as translator between user aud

(A) Windows (B) Linu (D) All

Binary code of A is: & @\'

(A) (010000 01); (C)(@1111111), (D) (O1111110),
Which of the ving is not the task of OS?

(A) Manage user accounts (B) Share resources

(C) Manage cash (D) Protect access

Multi-user OS is one who? :

(A) Install softwares (B) Manage hardware

(C) Secure each user's file and information

(D) Utility program

In multi-user OS, which one of the following is not advantage:
(A) Every user has its own printer ~ (B) Every can access resources
(C) Every user has its own setting. (D) All above

A new account can be created by:

(A) Desktop (B) Icons (C) Control Panel

Which allow people to use computer with ﬂg are"

(A) Desktop (B) Icons ) Start Menu
1.2

Architecture of gan p ‘ demgned by?

(A) Charles Babbs (B) Bill Gates

(C) Von Neumann (D) 1. J. Thomson

The core part of OS is: -

(A) Kernel (B) Shell (C) Windows (D)) Anti-virus

The outer part of OS is:

(A) Kernel (B) Shell (C) CPU (D) RAM

Commands received from user process by:

(A) Kernel (B) Shell (C) Both (D) None

How many types of shells are there?

(A) 1 (B) 2 (C) 3 - (D)4

Which of the following layer directly work with hardwere deyi @@f‘l

(A) Upper layer (B) Middle layer (C) L E’i'-ﬁ %\y’cr

Provide user interface and u er M _

(A) Upper layer (B) Middfe F‘Ia}'er (D) OS layer

Which prugram lnw ()q to communicate with hardware?

(A) Upper law% ddie layer (C) Lower layer (D) OS layer




19.

20!

21.

2.

24,

25.

26.

27,

28,

29

31,

32.

33.

Command’prompt or terminal is aiso knuwn as:

(A) Graphics shell 2 2 ﬁ@ﬂm
(C) Command line shell ” E\g I e kernel
Resources like RAM ‘X@ anaged by:

(A) I{crnel ! m (C] Windows (D) OS

When a program runs in an OS, it is called?

(A) Fetching (B) Decoding (C) Storing (D) Process
The most important job of an operating system:

(A) Running protocols (B) Ensure all processes run smoothly
(C) Manage memory (D) Scan virus

Process life cycle contains steps:

(A) 1 (B) 2 ()3 (D) 4

In which process step OS frees the resources so they can be used by others?

(A) Creation (B) Termination (C) Execution (D) Storage
The processes running at the same time are called:

(A) Concurrency (B) Multitasking (C) Process management ercuﬁon

When task performed by more than e pru i ‘;%?Q
(A) Multitasking I
(C) Muluthreadm % I management
Which of the uling technique?
[A} FIFO (C) LIFO (D) FCFS
uf the fﬂllnwmg is an advantage of First Come First Serve?
{A] Shurter task delayed (B) Less ready time
(C) Last executes first (D) None
A very long waiting time can affect the:
(A) Time limit (B) Efficiency (C) Cost (D) All above
FCFS scheduling is used when user does:
(A) Multitasking (B) Execution by itself
(C) Download file (D) Listen music
1.4
Why RAM is called volatile memory?
(A) Fast access (B) High speed TR
(C) Temporary nature At JF'-QQM\'JQ

NVMe is used m* T\ ,,ﬁ

(A) RAM Q m
First con | g designed in: "
(A)IDE (B) 1974 (C) 1998 (D) 2010

(D) SSD or HDD



34.

35.

36.

3.

38.

39,

40.

41.

42.

44.

45.

46.

47.

Use of virtual memory can reduce: r@.j\\j

(A) Cost (B) Performance (C) Exe ton_q {‘
DDR5 RAM can transfer data at ra@ L \ @
(A) 10 Gbps (B) 20 Gbps

.-" '.

{Dj 50 Gbps

Inside which'sh

ares and ensures stability?
(A) Task (B) Process (C) Thread (D) All
Smallest unit of memory is: -
(A) Bit (B) Byte (C) Process (D) Thread
Which of the following is a feature of thread?
(A) Ensure stability (B) Faster execution

(C) Manage speed & execution (D) Operate independently

Which of the following has its own memory, execution & CPU time?

(A) Task (B) Thread (C) Process (D) Schedule
Which of the following is a feature of Multithreading?

(A) Each thread has same execution (B) Each thread perform same task m

(C) Each thread perform a different task ~f:\ @@
Wik

(D) All above Cj
Which of the following i \E
(A) Impro (—ET mprove efficiency

ve speed
(C) lmme (D) All above
Which of the' following will use multithreading more as compared to others?

(A) Web browser (B) MS Waord (C) Video games (D) Music App
Threads and other memory resources are handled by:

(A) Kernel (B) Shell
(C) Operating System (D) Application Software
Which is called smallest unit of execution?
(A) Process (B) Thread (C) Bit (D) Byte
A thread is a:
(A) Physical component (B) Virtual component
(C) Unit of software (D) None of these
1.6
The act as a bridge between user and the keynel: (F o ‘_F,C\}@S
(A) System Process 3" /E Ll };
(C) System calls ports
Without syst g%&\&iﬁ control by program?
(A) Un- H@Wel:abiﬂ (C) Both (D) None




51.

e 7

59
60.

61.

62,

w0

How many types of system callﬂ

K‘%L@A \

(A) 1 ~ (D) 4
Which of the foll Mtem call that open file for writing?
(A) Opep o/ \JHBY Read (C) Write (D) Fork
Which wem call type send data files & output devices?

(A) Open (B) Write (C) Close (D) Fork
Who provide a structure way to manage program & data?

(A) File system (B) System calls (C) Kernel (D) Shell
File system ensure:

(A) Files are secure from being hacked

(B) Files free from virus

(C) Files easily retrievable (D) Files are free to move

The system can manage files in:

(A) SSD (B) RAM (C) Flash drives (D) All above
We can identify a file type by its:

(A) Name (B) Size (C) Extension wﬁ%@m

File which access by macros: ¢
(A) FAT32  (B) NTFS W (D) EXT4
Files commonly used] 1

L h

(A) FAT32 (C) APFS (D) EXT4
Types of Operating System

" ime

Industrial temperature control OS is an example of:

(A) Real Time OS (B) Embedded OS

(C) Network OS (D) Mobile OS

Which types of OS cannot be changed or cannot be general purpose

computing?

(A) Real Time OS . (B) Embedded OS

(C) Network OS (D) Mobile OS

Types of OS which is used in multi user databases:

(A) Network OS (B) Mobile OS  (C) Windows (D) Linux

As compare to Linux & MacOS, window use  system calls:

(A) 1000 (B) 2000 (C) 3000 (D) ?ﬂﬁﬁﬁl
PR - i Ll

Symbian OS used in: ‘::;:J /@lﬂ@@ 1

(A) IBM Computers
(C) BlackBerry Phnneﬁ

Which OS is beneﬁcl \ﬂ i’w Foes?
(A) Real Time.

= 1)

(B) Mobile OS
(©) Em@@ (D) Network OS




63. Smart LEDs used OS:

Y
(A) Embedded (B) Mobile {%} Rﬁl [WW' %}L@@Eg@‘
el ﬂ\}p‘u o
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Short Answer Questions pn::pmed inthe ||th of new Examination Techniques /
(Knowledge, Understanding, Application, Analytical & Conceptual) Jo

N :

Bpemtmg systems.

1. Define operating system and w

Ans: Operating System (O ? D@M

the activities of . connect via wire or wnreless It also manages
and execufiin i
Popular Operating Systems:

iation software, and provides a user interface.

o Windows e macOS e Linux e Android e I0S
2.  Which are the processes and operation perform or controlled by operating
system? .

Ans: Core Concepts: Process lifecycle, Multitasking, Concurrency. and Scheduling
Hardware and Resources: Memory management, Multithreading.
Organization: File system organization.

g b Introduction to 05

3. How operating system works?
Ans: The operating system works as the central controller of the computer system. It
ensures smooth and secure interaction between the user and tv,.hdrdware
L

components, especially in mulu-usr:r enwrnnments w% B CO

4. How operating systems hand]e

Ans: Computer hardwareqtself mafn’ language, The operating
system acts as a ( A\Ww h Iﬁe user application and the hardware
mmpu ple to use computers easily W ithout learning how the
hardwa




5. Describe any two responsibilities of operati [h -user
environment. i A

Ans: User Accounts: The creation and N\sm er accounts.

Privacy: Keeps each user’ '—ﬁ p‘rwatc

6. How can we crea N ccount in MS windows?
Ans: A new ﬁww Created through the Seitings or Control Panel
e  Open Control Panel from windows setting.

e  Select User Accounts

e  Click on Add New User

¢ Entering details like username. password. and account type (Standard,
Administrative, Guest).

e  Click create

Architecture Of An Operating System

7. Differentiate between kernel and shell.
Ans: :

hernel Shell :

The kernel is the core part of the|The shell is the deskto ﬂcr@ﬁzpe
i ; O

operating system
It directly controls the cc-mpulivs_

system O\

It decides how a ﬁig\\rﬁfﬁf:’cm It receives commands from the user
progra e system|and passes them to the kernel
resources.

8. Differentiate between graphic shells and command line shells?
Ans:

Graphical shells Command-line shells

1. It is based on graphical user[l. [t is based on command line
interface interface

2. It contain icons, menus and|2. [t contain commands which are
button control via pointing remembered and typed via
devices : keyboard

3. Easytouse 3. Difficult to use

9. Describe the purpose of any one layers of operating syst ﬁl}g o\ W’\l

Ans: Middle layer: This layer manages all the rg “m mnmng at a
ded.) |

time and make sure programs can
s that allow the operating system to

10. Why device drivers nr@[m
Ans; Device drivers are s
cummumcat \ﬁ[ﬁ]ﬁ&l‘ d{t\"ICES such as printers, keyboards, and graphics
cards.




11.

Differentiate between process and remurcp..
Ans:

A process is a pro, esources are the physical or virtual
currently loaded jpfb\th ry components of a computer system

It represents its own allocated memory [they are required by a process to
space, state, and system resources. execute.

12. What is process life cycle? Named its stages.

Ans: A process life cycle is a collection of phases in which a process complete its
execution and give us output in the form we required. A process goes through
several stages during its life cycle. The stages of process life cycle are as follows:
Creation, Execution and Termination.

13. Differentiate between multitasking and concurrency.

Ans,

Multitasking Concurrency

Allows more than one program to be|more than one process | is an:twatcd ﬁ.
2 , _

open and usable by a single user at the thc same F} -
same time : /é? ﬁ@n s/ théin one by

ol r-’:“/n W \L
User can see and uﬁ ﬂd\@&%h}i -ﬂ}lﬁltlplc programs are running in back
programs mg:%‘c[:\g\\‘ J\f N ground but user can see only one who
is currently active in screen

Multitasking support both single or|{Concurrency only support single core
multi core CPU CPU

14. What is FCFS? Give an example.

Ans: In the FCFS method, the CPU processes tasks in the exact order they arrive. The
first process to arrive is completed first, and the next process starts only after the
previous one finishes.

Example: Like a queue at a shop counter, the first customer in line is served first, then
the next, and so on.

15. Suppose we have three processes P1, P2 and P3 having arrival time 0s, 1s, 2s
and burst time 3s, 4s and 2s respectively. How much total time requij tu
complete all three process? < ]l (= X @1

Ir*.an

a 1\ 0l AT GfiteAss
Time (s) o ’(;is v i\%ﬁ ’1& 1-8s - lﬂ's
Runnin ﬁf}f{@(ﬁﬁkiﬂ \,\bﬁ uo P2 P3

Total time to 63% e all three processes is 10s.

Ans:




16. Describe advantages of FCFS. F?’ (J@L‘b
r“

Ans: Advantages: _A Qi ) "ﬂﬂ\ \\h
e Easy to under m A\ J
. As pro-cesses m Sact order they arrive
° 'rfiﬁéd

17. DI:SI:I" dls-advantages of FCFS.

Ans: Disadvantages:
e  Short processes may have to wait a long time if they are queued
e [t'can affect the overall efficiency of the system.

1.4 Memory

18. How memory of computer works? Write the names of its types.

Ans: Memory of a computer system used to store data and instructions required for
processing. It ensures that the CPU can access information quickly during program
execution. There are two types of memory used in computer:

1. Primary Memory 2. Virtual memory
19. Dlﬂ‘erentmte between primary memory and secundn mem
Ans: \ ",Y @@f@
Primary Memonry Virtual Memaonry

Primary memory, &Bb\ﬁl the RAM is full, the operating

Access Memo system uses part of the computer's
N storage drive
[t is a fast smragc area It is a slow storage area

It can increase system performance It can reduce the system performance

20. Why virtual memory is compulsory for today's technology?

Ans: When several programs are open simultaneously, the operating system may transfer
data from less active programs to virtual memory. This frees up space in RAM for
the programs you are currently using.

1.5 Process and Threads

21. Differentiate between process and thread.
Ans:

A process is an independent program|Thread is the small;stﬂnlt of
that is currently being executed execution-witli fpg_ﬁrqégéé
It has its own mieimary space @d/é\ﬁtf ﬂ.ﬁn‘l}é@\iﬂlrﬁ  the same process share

time O\ \H a r\ﬂ the same memory and resources

Prnc:sscs \?F\qﬁsgﬁi@ ‘frurn one|Multiple threads can exist inside a
lhitg‘-l,'da sure stability single process




22. Describe any two benefits of multithreading, w){ — }\ \W‘

Ans:i.  All tasks can be divided into multiple threads @mfda

ii. Applications remain responsive gver busy with a specific
task.

Ans: System call is a requcst made by a program to the operating system to perform a
specific task. The program cannot do any task directly.

Example: When you save a file in a text editor, the program uses a system call to tell the
operating system to write the data to the storage drive.

24, Why system calls are important for any operating system?

Ans: It allows different applications to access hardware and core OS functions safely,
Without system calls, programs that directly control hardware can be unsafe and
complex

25. Which system call is used to retrieve data from input devices? Give an
example,

Ans: Read is a system call which is used Retrieves data from a fi le or mput 6@3—\

Example: Reading text from a document. G ﬁ\ L

26, What is fork call and why it is use Pj&l}

\US' duplicating an existing one.

Ans: A type of system call whlqh
Example: Opening a ne e OS may use fork to create another

File Svslem Structure and Management

27. Why file system is important for data management?

Ans: A well-designed file system ensures that data remains organized, secure, and easily
retrigvable, even when there are thousands of files contain complex data.

28. Differentiate between tie and folder.

Ans:

A file is a collection of related data
stored on a computer

A folder also called a directory is a
container used to organize files

It may contain text, images, audio,
video, or program instructions

Folders in a logical structure. making
it easier to Iocate _and

\ '”ﬁﬁ%
lnfunnatmqm~ﬁ‘~ \J (o \o2™

29. Named computer-based file syste f—\l \I{}r\-d‘ﬂ’ﬁ'khj opérating systems.

Ans: Some widely used file sy

e FAT32- Use\ﬁ “&J
. NTFW ;@ ndows OS.

mcg “ute“r-bascd file systems are including:
E\ﬁ Fives -




e APFS/HFS+ - Used by macOS. N SR (S\ﬂx
EXT4 - C_ﬂmmnnly used by Lin A A NN [ (e

30. Which operatin
Also deﬁn N

Ans: An Emba&de‘d operating system is a small and highly efficient operating system
built into a specific device to control only the functions it needs. It is not meant for
general-purpose computing but is optimized for one task or a small set of tasks.

Example: It is used in home appliances (microwaves, washing machines), printers,
smart TVs, and ATMs.

31. Describe the key features and applications of real time operating system.

Ans: Key Feature: It processes tasks immediately as they arrive, without long waiting
times. '

Applications: It is used in critical systems such as air traffic control, heart-monitoring
devices, or industrial robots.

32. What is network operating system? Also write its apphcahnns

g@ ( i sr-general public and optimal for one task?

Ans: A Network OS manages and supports multiple compu d‘{through a
nctwark It enables the sharmg of rcsrg r m n&&ers and internet
Applicﬁtiun It is used in Offices, s S “E@La Centers.

Multiple Chmce Questions

1. Which is NOT an example of an operating system?

(a) Linux (b) Windows ~ (c) Photoshop (d) macOS
2. In multi-user environments, the OS ensures:
(a) Equal access and data privacy (b) All users share the same files
(¢) Hardware is never used (d) Internet speed is increased
3.  In Windows, user accounts can be created via:
(a) Task Manager (b) Control Panel or Settings
(¢) Disk Management (d) BIOS settings

4. The core part of the OS that interacts dlt‘ﬂﬂ}" with hardware is

(a) Shell i NTZ ) EONE
(c) Device Driver 3 ﬂ ,,:ﬁ 1, \@ﬂg& lbrar'y
b4
5. A graphical shell al} ﬂfe\}l#qh
\ =

(a) Type com 'ﬂ\q(?d}s o] l U (b) Click icons and use menus
(c) In y via code (d) Access only the BIOS




6. In the FCFS scheduling method, processes are served:

(a) Randomly (b) Shnrtestjub first
(c) In the order they arrive (d) By priori @@m
7. Threads in the same process: YX@\’ ge
(a) Have separaie memory, spa 'Qﬂ“\ Q
(b) Share the same mcmu%
(¢) Run on di (d) Cannot run simultaneously
8. Which systeni call'is used to create a new process?
(a) Open (b) read (c) Write (d) fork
1. (¢ 2. (a) 3. (b) 4. (b) 5, (h)
6. (c) 7. (b) 8. (d)

1. Why is the operating system referred to as the "central controller"?

Ans: The operating system works as the central controller of the computer system
because it ensures smooth and secure interaction between the user and the
hardware components, especially when multi-user environments is activated and

each user access same available resources again and agaul m\‘,\

2. How does the OS act as a translator hetw ij @@W

Ans: Computer hardware :tself cannot‘ m guage. The operating
system acts as a tran ser application and the hardware
componen Mﬁ ﬂljﬂ(a/ e to use computers easily without learning how the
hardware

Example: If you attached a new printer with your system unit, windows OS install its
driver and make device ready to use. '

3.  Define one way to create a new user account in Windows

Ans: Procedure to Create a new Account:

A new account can be created through the Settings or Control Panel

Open Control Panel from windows setting.

Select User Accounts

Click on Add New User

Entering details like username, passwurd and account type{Standartl

Administrative, Guest).

SO
e  Click create - 1 Dj d C"p
The new user account vﬂ“ﬂ du}u Now you can check by
\
restart your system LJ

NNk




4. How is kernel different from shell. AR
Ans: \ (

khernel

The kernel is the c?ﬂ‘f\?ﬂfr £

operating system SO DL
It directly ¢ w@m the tomputer's|It interacts with the user via pointing
system “x}{ﬁﬂ% = devices or keyboard

It decides how and when different|lt receives commands from the user and

| programs can use the system resources. |passes them to the kernel

5. Give one example of a system library and its purpose.

Ans:

Example: The C Standard Library ¢.g., libc on Unix/Linux or the C Runtime Library on
Windows.

Purpose: It provides a collection of pre-written, essential functions for common
programming tasks. such as: Input/Output operation, memory management €tc.

6. Explain one advantage and one disadvantage of FCFS scheduling.

Ans: Advantage:

Sequential Access: As processes are served in the exact order they arrive

Dis-advantage:

Waiting Queue: Short processes may have to wait a long time :{g@ﬁ@d
7. Why is virtual memory slower tha KE: E:\!g ? ,

Ans: When several programs are ope E{mx rating system may transfer
data from less activ % ory. This frees up space in RAM for

ing, but may make those fewer active programs

e System call is a request made by a program fo the operating system to perform a
specific task

e  The program cannot do any task directly.

e They act as a bridge between user programs and the kernel

Example: When you save a file in a text editor, the program uses a system call to tell the
operating system to write the data o the storage drive

9.  What is the role of a file system?

Ans; File system provides a structured way for users and applications to store, locate.
and manage information on storage devices. A well-designed file system ensures
that data remains organized, secure, and easily retrievable, even when there are

. thousands of files contain complex data

10. Define multitasking in computer system. o\ f@;m

Ans: The operating system allows more (th ﬁ T (| ‘Eﬁn and usable by a
single user at the time ?gn?{( easily’ tween them whenever you
i CMFA A o=~
Example: Jis& ”u&: nhusic, keep a document open, and browse the internet,

mo\fir@w em as needed




. S—

[ Long Ouesions Ve
1. Fasnr thf arcl;:lt‘actura of an 0 ath% fﬁ(ﬂ@\@% el, shell, and
ayered design with exa EBHAE W U W~
Ans: Architecture: m T‘& '?“\; e

The architecturg a| ¢ system describes the way that how different parts
of OS are organiz how they work together. Each part has a specific task for which
he designed for, and together they make the computer work smoothly. The main purpose
of OS is to make sure that all processes and execution done smoothly and efficiently.
Kernel: The kernel is the core part of the operating system. It directly controls the
computer's system software, application software and hardwares such as the CPU,
memory, and devices. It decides how and when different programs can use the system
resources. :
Example: When you open a file, the kernel manages the process of reading it from the
hard drive and sending it to the screen.
Shell: The shell is the desktop screen of the operating system which interacts with the
user via pointing devices or keyboard. It receives commands from the user and passes

them to the kernel. There are two types of shell:
MS Wi *@5@@@;\% icons
of Touich\Sereer
el

Types:
e  Graphical shells: It is a graphical interface li
iké MS DOS or command

and use menus via pointing devices

e  Command-line shells It:
prompt where you t{f) i@\t@o~H

Types of Layers; &

Lower layer: Mrk directly with hardware devices like the CPU, RAM. and

storage, Hard disk,

Middle layer: This layer manages all the resources for multiple tasks running at a time

and make sure. programs can use them when needed.

Upper layer: This layer run application softwares and provide the interface that the user

views on the screen,

2. Explain the process lifecycle in detail with examples.

Ans: For Answer See Q No. 8.

3. Differentiate between RAM and virtual memory, and explain how
multithreading improves performance.

Ans: Primary Memory (RAM):

Primary memory, also called Random Access Memory (RAM)

It is the main working area of a computer. o~
g i 2\ O
GAD = .

yboard.

It is a fast storage area

S
The computer keeps the data and instructions i 5‘ n&“’g
Its data is erased when @q‘\fﬁl \igl %, s why it is also called volatile
memory T\ \ﬁ\ A\
Example:,%@w ob-t:\} Word document, the computer quickly places the
anfi'the docum

program ent into RAM so the CPU can work on them right away.




drive like Hard drives (HDD) or Solid-Stat @ -Volatile Memory

Virtual Memory: _ |
e When the RAM is full, the operating system uses %é Elﬁ}'s storage
Express (NVMe) as vi (3L | .

e Allowing mo i at the same time.
e  Storag at lower data transfer speeds and have higher access times as

compar

That's why the use of virtual memory can result in reduced system performance.
Multithreading:

Multithreading is an operating system technique that allows a single process to
perform multiple tasks at the same time. In multithreading operating system dividing its
work into smaller units called threads. Each thread runs independently but shares the
same memory (RAM) and resources of the process. Multithreading enabling faster
execution, better responsiveness, and efficient use of system resources.

Benefits of Multithreading:

e Enhanced Performance: All tasks can be divided into multiple threads and
executed in parallel. It allowing complex operations to complete more quickly. It
also improving overall system efficiency.

e Improved Responsiveness: Applications remain responst gﬁ@onc thread
is busy with a specific task. : o :@M

Example: A word processor enab éi hile another thread checks
spelling in the bac -

e Support for Conc el) Operations: Multiple tasks can progress

duriw iod, which is particularly important in applications such as
games\Video editing, and real-time communication tools.

e Efficient Use of Resources: Threads share the same memory space and resources
of their parent process, requiring fewer system resources compared to creating
separate processes.

4. Describe system calls, their purpose, and give examples of at least three types.

Ans: System call is a request made by a program to the operating. system to perform a

specific task

Purpose:

e The program cannot do any task directly.

e They act as a bridge between user programs and the kernel

e Itallows different applications to access hardware and core OS functions safely.

e  Without system calls, programs that directly control hardware can be unsafe and
complex: -

Example: When you save a file in a text editor, the pro MSES mﬁ?ﬂ%ll to tell the
operating system to write the data to theé}n ive {ike @ﬁ .
Types of System Calls: _ WWois OE LY

The main types of %&%"EW&"

Open: A -
0pel\ 0 ing or writing. : .




T =T

Exan;ple:_ Opening a music file to play.

o 0 TR, e,
Retrieves data from a file or input deyjce,: (J {g}u ﬂ J

Example: Reading text fmm-a@,ﬁ : E 45% E}M

Write:

Sends data to : ce.
Example: Savin I to the computer.
Fork:

Creates a new process by duplicating an existing one. -
Example: Opening a new browser tab, where the OS may use fork to create another
rOCESS. '
A nnm]:utar system uses the First-Come, First-Served I&FGFS scheduling
m to manage processes. The following table shows the arrival time and
the CPU burst time (time needed for execution) of three processes:

Process |6. Arrival Time (seconds) 7. Burst Time (seconds)
P1 8. 0 9. 4
P2 10. 1 =3
- |P3 12. 2 13. 1
Ans: Step-by-Step Explanation: : @@ES :
1. At 0 seconds: :}J @D

Q -
e Pl arrives first, so i Ak )
e Itrequires 4 munﬁ? 1
e ltruns ﬁW}g

T, At munq&\
e P2 arnives while P1 is still running, so P2 waits.
3. At2seconds:
e  P3 arrives, but P1 is still running and P2 is already waiting.
e In FCFS, P3 will also wait until both P1 and P2 have completed.
4. At 4 seconds:
e Pl finishes.
e The CPU now starts P2, which needs 3 seconds to complete.
e P2 runs from 4s to 7s.
§. At 7 seconds:
e P2 finishes.
e The CPU now starts P3, which needs 1 seconds.
e  P3 starts and runs from 7s to 8s. '

Execution Timeline: 5 —~ [ fﬂ@m
[P1:0-4] > [P2:4-7] > [P3:7-8] _ O A\ﬂﬂm\ﬂaﬂc

Time(s) o0\~ 045\ Wy

Running P{{ﬁc%\\ﬁﬁx Ulpi~ P2 P3

W=




