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[bookmark: _Toc952371686]Introduction 

Operating systems are fundamental components of modern computing systems. They act like interfaces between hardware and software which makes them perform system operation. They manage system resources, execute processes, and provide graphical and command-line interfaces for user interaction [3]. Without an operating system, a computer wouldn’t be able to perform any tasks.
This report will explain the functions of operating systems. I will focus on well-known operating systems such as Microsoft Windows and Linux. I will explain how these systems work. 
Furthermore, the report evaluates the use of command-line interfaces (CLI) in both Windows and Linux environments. Using tools such as PowerShell and Bash, it demonstrates how system administrators can efficiently control and fix systems.
In addition, my report presents practical scripting examples (using Batch and Bash). I’ll explain how automation can streamline repetitive administrative tasks. This highlights the importance of scripting skills in real-world IT environments. Areas such as system maintenance, network management and task scheduling.
I’ll apply both theory practical application of operating system functionality.











[bookmark: _Toc1211405446]Key Functions of Operating Systems
Hardware and software require operating systems to function. Many modern systems e.g windows/linux/macOS are designed to have strong performance, stability and security. 
Process Management
The main responsibility of an OS is to manage processes (meaning a program that is actively running). It creates, schedules, and terminates processes. 
Scheduling is something that operating systems do to allow for multitasking. Multitasking allows many applications to run at the same time. It splits the CPU so that every program can be served and can run well [3]. 
In Linux systems, tools such as top or htop provide real-time process monitoring.
Strong process management allows systems to be responsive and prevents any single process from monopolising system resources.
Windows Task Manager - Shows all actively running programs 
[image: ]
Linux Terminal 
[image: Top command output in Linux]
Memory Management
RAM is allocated and deallocated in memory management. The OS ensures that every process has enough memory. It also prevents unauthorised access to other processes memory spaces.
An important concept in memory management is virtual memory. It allows the system to use disk storage as an extension of RAM
This enables systems to run larger applications, even with limited physical memory.
For stability and security operating systems implement memory protection. The OS                Will terminate any programs that try to get a hold of memory that it’s not supposed to have. This prevents crashes.

Windows Task Manager: Performance – Memory – shows the systems utilisation 
[image: ]
Linux → free -h output
[image: ]

File System Management
The OS is responsible for organising and managing data stored on storage devices (Hard drives and SSD’s). 
File systems are used or this. NTFS for windows and ext4 are commonly used for linux. They create, delete, read and write. They also manage directories and permissions. 
The OS ensures data integrity and provides users with structured access to files.
This is visible through “File Explorer” on windows. For linux you can view this by commands such as ls, cp and rm, which allows users to interact with files via the command line.
File Explorer - Directory structure of the Operating system
[image: ]
Linux terminal ls
[image: ]
Device Management
Operating systems manage hardware devices using device drivers. 
Drivers are like intermediaries between the OS and hardware components. An Example of those are printers, graphics cards and storage devices.
Multiple programs get their share of performance from the operating system so that the device functions correctly.
When printing a document, the OS manages the print queue and communicates with the printer driver.
The Device Manager in windows allows users to view and manage hardware devices. Linux must use commands such as lsusb and lspci to display connected devices.
Windows Device Manager – All hardware and software on the device 
[image: ]
Linux lsusb output
[image: lsusb Command in Linux1]

Security and User Management
Security is very important in computer systems; operating systems provide security by authentication methods mush as usernames and passwords. They also control access to system resources with permissions and user roles. 

Operating systems implement user account management to separate privileges. Administrators and standard users. This reduces the risk of unauthorised access and system misuse.

Features such as encryption, firewalls and access control lists (ACLs) further help increase system security.

Windows User Accounts – Shows all account on the device
[image: ]
Linux /etc/passwd file view
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User Interface (GUI and CLI)
There are two types of interfaces. Graphical User Interface (GUI) and Command Line Interface (CLI). GUIs are the classic one user knows. It allows users to visually interact with the system – Windows. GUIs are more user-friendly
CLI’s on the other hand require commands – text only. 
CLIs such as PowerShell and Bash offer greater control, efficiency and automation. This makes them essential tools for IT professionals.

Windows Command Prompt / PowerShell – The CLI’s on windows and linux
[image: ]
Linux Terminal
[image: terminal_linux]


[bookmark: _Toc1396460115]Windows OS CLI Commands

Command Prompt and PowerShell are used in windows. With these, system administrators can process files, users and network configurations [1]. 
CLI tools allow for faster execution, automation and detailed system control.
This section demonstrates the practical use of key Windows CLI commands across multiple administrative areas.

Process Management
Command - tasklist
The tasklist command shows all running processes on the system. It includes their Process ID (PID), memory usage and session information. 
This allows administrators to identify applications that are resource-heavy or are unresponsive.
CMD tasklist
[image: ]
Command - taskkill /PID 1234 /F
taskkill is used to terminate a specific process using its PID. /F is useful when a process is not responding as it forces closes an application.
Using this command can fix system slow downs as it frees up resources. It must be used carefully as this could cause data loss.
File and Directory Management
Command - dir
Displays files with their directories, file sizes and their location.
Command - del file.txt
Deletes specified file
A command like this allows for direct control over files but deleting important files can cause instabilities. 
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Network Testing and Monitoring
Command - ipconfig /all
[image: ]
Shows detailed network configuration. Details include IP address, subnet mask and default gateway.

Command ping google.com
Tests your connectivity between your local machine and a server by sending packets.
[image: ]
Command - netstat -an
Allows the user to view active network connections and listening ports [1].
[image: ]
User Management
Command - net user
Shows all user accounts on the system.
[image: ]
Command - net user testuser Pass123 /add
[image: ]
This command helps admins manage the access users get, to enforce security. 

Task Scheduling
Command - schtasks /create /sc daily /tn "MyTask" /tr notepad.exe /st 12:00
This command creates a scheduled task that will run a program at the specified time. 
This automation helps reduce repetitive tasks like updates or backups. It improves efficiency and reduces manual workload. 
[image: ]
[image: ]
[bookmark: _Toc1995205423]Use of Linux OS CLI Commands
Bash is a very common CLI that is used in linux distributions. It is very efficient as it allows you to directly control the system, it is very good at automation and troubleshooting. Linux heavily relies on CLI’s for admin tasks [4].
Process Management
ps aux : All running processes with detailed info (user, CPU, memory).
[image: ]
Top : Real-time process monitoring like Task Manager in windows.
[image: ]

kill -9 PID : Force stops a process using its ID.
[image: Kill Linux Process with PID]
These commands allow admin to monitor system performance and stop unresponsive processes/applications.
File & Directory Management
ls -la
Lists all files 
[image: ]
mkdir test
Creates a directory
[image: ]
rm myscript.sh
Deletes a file
[image: ]
Linux gives users precise control over their file system which is important for organisations that need security. 
Network Testing / Monitoring
ip a
Shows IP and network interfaces.
ping google.com
[image: ]
Tests connectivity.
netstat -tuln
[image: ]
Shows open ports and listening services.
These tools are important for checking for vulnerabilities in the network and find any issues. 
User Management
adduser testuser
Creates a new user.
passwd testuser
Sets password.
Perfect for multiuser environments with controlled access to system resources.
System permission restrictions like adduser and passwd could not be executed

Task Scheduling
crontab -e
Used to schedule tasks.
[image: ]
Example: 0 12 * * * echo "Hello"
Cron automates repetitive tasks and reduces manual repetitive input. 

[bookmark: _Toc770213508]Use of Windows OS Scripts (Batch)

Batch scripting is a great way to automate tasks in windows. Batch files are stored in a .bat format. It improves efficiency and reduces human error.
Script 1: User Input + Calculation
@echo off
set /p num1=Enter first number:
set /p num2=Enter second number:
set /a result=%num1% + %num2%
echo Result = %result%
pause
--------------------------------------------------------------------------------------------------------
The Variables are (num1, num2)
User input is (set /p)
Mathematical operation (set /a)
--------------------------------------------------------------------------------------------------------
This shows how batch scripts can take user input and perform calculations automatically. Simple scripts like that can automate and speed up tasks for users. This allows them to do tasks that require their actual time and attention. 
· @echo off hides the commands so the screen looks cleaner 
· set /p lets the user input two numbers 
· set /a performs the calculation (adds them) 
· echo displays the answer 
· pause keeps the window open so you can see the result 
It’s a basic program that takes two numbers from you, adds them and prints the answer.
[image: ]
[image: ]
Script 2: Loop Automation
@echo off
for /l %%x in (1,1,5) do (
echo Number %%x
)
pause
---------------------------------------------------------------------------------------
This script uses a loop to automate repeated output. Loops are important in scripting as the tasks can be repeated multiple times. Code doesn’t need to be rewritten, which saves time. 
· @echo off keeps things clean by hiding the commands 
· for /l %%x in (1,1,5) creates a loop that starts at 1, increases by 1 each time, and stops at 5 
· echo Number %%x displays each number in the loop 
· pause keeps the window open at the end
[image: ]
[image: ]
Batch scripting is limited compared to modern scripting languages but for smaller tasks like windows automation it is sufficient. 

[bookmark: _Toc196101958]Use of Linux OS Scripts (Bash)
Bash shell automates tasks well and is commonly used for servers, system administration cybersecurity because of its control [2] [5]. 
Script 1: User Input + Calculation
#!/bin/bash
echo "Enter first number:"
read a
echo "Enter second number:"
read b
result=$((a + b))
echo "Result: $result"
[image: ]
[image: ]
This Bash script takes the user input and performs calculations automatically. It proves its efficiency of scripting in handling repetitive or simple computational tasks [2].
Script 2: Simple Loop
#!/bin/bash
for i in {1..5}
do
  echo "Number $i"
done
[image: ]
[image: ]

This Bash script automates repeated actions. Loops are needed for processing files, monitoring systems or running scheduled operations.

Bash scripting is stronger and more flexible than Batch scripting. It’s more suitable for complex automation tasks in enterprise and server environments.
[bookmark: _Toc1171890805]Conclusion
My assignment has provided a clear understanding of the various functions and uses of modern operating systems. I covered theoretical and practical aspects. Functions of an operating system like process management, memory management, file system organisation and security have been discussed in detail and repeatedly.
I used both command line interfaces in the two most popular operating systems, i.e., Windows and Linux. PowerShell has been used for administrative purposes on the Windows platform. Bash has been utilised in Linux for various purposes like monitoring processes, managing files, performing network tests and managing users. This usage proves how effective and efficient command line interfaces are as compared to graphical interfaces.
Also, the creation of Batch and Bash scripts shows the significance of using automation for minimising time-wasting tasks and increasing efficiency. While Batch Scripting in Windows can perform only a few actions, Bash Scripting can do more than that.
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[bookmark: _Toc1678422320]Appendices:
I have completed the Microsoft Learn module titled “Find commands and Get-Help in Windows PowerShell”. The module covered how to locate and use PowerShell commands and retrieve help documentation.
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C:\Users\Damian>del file.txt
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C:\Users\Damian>net user

User accounts for \\DESKTOP-KOVS68Q

Administrator DELEL] DefaultAccount
Guest WDAGUtilityAccount
The command completed successfully.




image21.png
C:\Windows\System32>net user testuser Pass123 /add
The command completed successfullv.
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C:\Windows\System32>schtasks /create /sc daily /tn "MyTask" /tr notepad.exe /st 12:00
SUCCESS: The scheduled task "MyTask" has successfully been created.
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[uwtsd@webminal ~]$ ps aux
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KiB Swap: @ total, @ free, © used. 1869740 avail Mem
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
8798 uwtsd 26 © 115696 3792 3132 S .0 ©.1 0:00.85 bash
9766 uwtsd 20 © 161980 4396 3846 R 0.0 0.1 :00.84 top
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R = TecMint.com Q
tecmintatecmint:~$
tecmintatecmint:~$ ps -ef | grep mariadb
nysql 3383 1 0 00:40 ? 00 /usr/sbin/mariadbd
tecmint 3475 2115 0 00:50 pts/3  00: grep mariadb

tecmintatecmint:~$

tecmintatecmint:~$ sudo kill -9 3383
tecmintatecmint:~$

tecmintatecmint:~$ ps -ef | grep mariadb
tecmint 3484 2115 0 00:50 pts/3  00:|
tecmintatecmint:~$

100 grep mariadb
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[uwtsd@webminal ~]$ 1s -la

total 12724

drwx- 2 uwtsd
drwxr-xr-x. 351169 root
-ru-- 1 uwtsd
-rw-r--r 1 uwtsd
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-PW-rw-r 1 uwtsd
-rw-r--r 1 uwtsd
-PW-r--r: 1 root
- PWXPWXP-X . 1 uwtsd
-rw-r--r--. 1 uwtsd
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[uwtsd@webminal ~]$ mkdir test
[uwtsd@webminal ~]$
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[uwtsd@webminal ~]$ rm myscript.sh
[uwtsd@webminal ~]$
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labex:project/ $ ping google.com
PING google.com (142.251.218.174) 56(84) bytes of data.
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labex:project/ $ netstat -tuln

Active Internet connections (only servers)
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sujal@sujal-Victus-by-HP-Gaming-Laptop-15-fboxxx
crontab: installing new crontab
sujal@sujal-Victus-by-HP-Gaming-Laptop-15-fboxxx:~$ cat ~/cron_output.log
Script ran at Monday 28 July 2025 ©2:45:01 PM IST
sujal@sujal-Victus-by-HP-Gaming-Laptop-15-fboxxx:~$ [

$ crontab
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B testbat X +

File Edit View

@echo off

set /p numl=Enter first number:
set /p num2=Enter second number:
set /a result=%numl% + %num2%

echo Result = %result%
pause
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[l C:\WINDOWS\system32\cmd. X + v

Enter first number:10
Enter second number:2
Result = 12

Press any key to continue .
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Number 1
Number 2
Number 3
Number 4
Number 5

Press any key to continue .
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B testbat X +

File Edit View

@echo off
for /1 %%x in (1,1,5) do (
echo Number %%x

)

pause
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GNU nano 6.2 script.sh
#!/bin/bash

echo "Enter first number:"
read a

echo "Enter second number:"
read b

result=5((a + b))

echo "Result: $result"
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labex:project/ $ adduser testuser

adduser: Only root may add a user or group to the system.
labex:project/ $ nano script.sh
labex:project/ $ chmod +x script.sh
./script.sh

Enter first number:

1

Enter second number:

3

Result: 4

labex:project/ $ B
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GNU nano 6.2 script.sh *

#!/bin/bash
for i in {1..5}
do
echo "Number $i"
done T
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labex:project/ $ nano script.sh
labex:project/ $ chmod +x script.sh
./script.sh

Number 1

Number 2

Number 3

Number 4

Number 5

labex:project/ $ [
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Learn / Training / Browse / Get started with Windows PowerShell / Find commands and Get-Help in Windows PowerShell /

Unit10f8 v

% 100 XP

Introduction

3 minutes

In this module, you'll learn how to find Windows PowerShell cmdlets that you can use to perform specific tasks. There are
far too many cmdlets for you to memorize all their names. This module provides strategies and tools for finding cmdlets
based on the actions they perform and the features or technologies they manage. Throughout this learning path, you'll
use these strategies to identify the cmdlets that you need to complete tasks and learn how to use those cmdlets.

You'll also learn how to use Get-Help to retrieve detailed information about a cmdlet and its parameters.

Learning objectives

After completing this module, you'll be able to:

Describe the relationship between modules and cmdlets.
Identify options for finding cmdlets.

Describe aliases.
Explain how to use Show-Command and Get-Help.

Q

Sign in
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Learn / Training / Browse / Get started with Windows PowerShell / Find commands and Get-Help in Windows PowerShell /

Unit7 of 8 v

Y 200 XP

Module assessment

3 minutes

Module assessment passed
Great job! You passed the module assessment. Sign in to save progress.

Score: 100% |
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Learn / Training / Browse / Get started with Windows PowerShell / Find commands and Get-Help in Windows PowerShell /

Achievements

Keep up the great work!

Find commands and Get-Help
in Windows PowerShell

You have earned an achievement!

In order to save your achievement and progress, please sign in or create a profile.

Sign in/Create profile

Don’t lose your momentum, keep learning
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Task Manager Q  Type aname, publisher, or Pl...

Processes
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