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1. Introduction

Operating systems play a critical role in modern computing environments by acting as an interface between users and computer hardware. They enable efficient execution of applications, management of system resources, and secure handling of data. Popular operating systems such as Microsoft Windows, Linux, and macOS provide a range of functionalities that support both personal and enterprise computing needs.
This report explores the core functions of operating systems and demonstrates the use of command-line interfaces (CLI) in both Windows and Linux environments. Additionally, it examines scripting techniques used to automate routine administrative tasks. The report also includes practical examples, screenshots, and analysis supported by multiple references to enhance understanding of operating system concepts and command-line operations.










2. Key Functions of Operating Systems

Operating systems are essential software that manage computer hardware and provide services for application programs. General-purpose operating systems such as Microsoft Windows, Linux, and macOS perform several key functions that ensure efficient system operation.
One of the primary functions of an operating system is process management. This involves creating, scheduling, and terminating processes. The operating system ensures that multiple applications can run simultaneously without conflict by allocating CPU time efficiently. For example, in macOS, the Activity Monitor tool allows users to view running processes and monitor CPU usage.
Another key function is memory management. The operating system manages the system’s memory by allocating space to applications and ensuring that processes do not interfere with each other. Virtual memory techniques are also used to extend available memory beyond physical limits.
File system management is also a core function. Operating systems organise and store data in a structured way, allowing users to create, modify, and delete files and directories. In macOS, the Finder application provides a graphical interface for managing files and folders, making it easier for users to navigate the file system.
Device management is another important responsibility. The operating system controls hardware devices such as printers, keyboards, and storage drives through device drivers. This ensures that hardware components function correctly and communicate effectively with software applications.
Security and access control are also essential functions. Operating systems implement authentication mechanisms such as user accounts and passwords to restrict access to system resources. Permissions are used to control who can read, write, or execute files.
Additionally, operating systems provide a user interface, which can be graphical (GUI) or command-line based (CLI). While GUIs are more user-friendly, CLIs offer powerful control for advanced users. For example, macOS includes a Terminal application that allows users to execute commands directly.
In conclusion, operating systems perform multiple critical functions, including process management, memory management, file system organisation, device control, and security. These functions ensure that computing systems operate efficiently, securely, and reliably in both personal and professional environments [1], [2].



Process Management Screenshot
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Figure 1: Activity Monitor displaying running processes and CPU usage in macOS.









File Management Screenshot
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Figure 2: Finder interface demonstrating file and directory management by creating and organising folders and files in macOS.





CLI Screenshot
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Figure 3: Terminal interface showing command-line interaction in macOS.













3. Use of Windows OS CLI Commands

The Command Line Interface (CLI) in Microsoft Windows provides a powerful way to interact with the operating system using text-based commands. It is commonly used for system administration, troubleshooting, and automation tasks.
Process management can be performed using the tasklist command, which displays all active processes currently running on the system. For example:
tasklist
This command allows users to monitor system performance and identify running applications. Additionally, the taskkillcommand is used to terminate a process by specifying its Process ID (PID):
taskkill /PID 1234 /F
File and directory management can be handled using commands such as dir, cd, and mkdir. The dir command lists files and folders in the current directory, while cd is used to change directories. The mkdir command creates a new folder:
dir
cd Documents
mkdir TestFolder
Network testing and monitoring are essential for diagnosing connectivity issues. The ipconfig command displays network configuration details, including IP addresses. The ping command tests connectivity to another host, while netstat displays active network connections:
ipconfig
ping google.com
netstat
User management can be performed using the net user command, which displays information about user accounts on the system:
net user
Task scheduling can be achieved using the schtasks command, which allows users to create and manage scheduled tasks:
schtasks
These commands demonstrate how the Windows CLI can be used to manage processes, files, networks, users, and scheduled tasks efficiently. Although a Windows environment was not available, the commands were analysed and documented based on official documentation and academic sources [1], [2].
Note: Due to the use of a macOS-based system, Windows CLI commands were not executed directly. Instead, commands were studied and explained using official documentation.

4. Use of Linux OS CLI Commands

The Command Line Interface (CLI) is a fundamental component of Linux systems, allowing users to interact with the operating system efficiently using text-based commands. Linux CLI provides powerful tools for system administration, file management, process control, and network monitoring.
Process management in Linux can be performed using commands such as ps and kill. The ps command displays active processes running on the system, while the kill command is used to terminate a process using its Process ID (PID). These commands allow users to monitor and control system performance effectively.
File and directory management is achieved through commands like ls, cd, mkdir, and rm. The ls command lists files and directories, cd changes the current directory, mkdir creates new folders, and rm removes files or directories. These commands provide a fast and efficient way to manage files directly from the terminal.
Network testing and monitoring are essential for diagnosing connectivity issues. Commands such as ping and ifconfig are used to check network connectivity and display network configuration details. These tools help users identify and resolve network-related problems.
User management can be handled using commands like whoami and adduser. The whoami command displays the current user, while adduser allows administrators to create new user accounts.
Task scheduling in Linux is commonly performed using cron jobs. The crontab command allows users to schedule tasks to run automatically at specified times, which is useful for automating routine system maintenance tasks.
Overall, Linux CLI commands provide a powerful and flexible way to manage system resources, making them essential tools for both system administrators and advanced users [1], [2].
Process Management
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Figure 10: Process management using ps and kill commands in Linux.
File & Directory

[image: ]
Figure 11: File and directory management using Linux CLI commands.
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Figure 12: Network monitoring using ping and ipconfig commands.
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Figure 13: Displaying current user using whoami command.


Task Scheduling
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Figure 14: Viewing scheduled tasks using crontab command.






Use of Windows OS Scripts
Batch scripting is a simple way to automate repetitive tasks in Microsoft Windows using Command Line Interface (CLI) commands. Batch files use a sequence of commands stored in a .bat file, which can be executed to perform automated operations such as file management, system monitoring, and user interaction.
Although a native Windows environment was not available, the structure and functionality of Batch scripts were studied and demonstrated through example scripts.
The first script demonstrates user input, variables, and conditional logic. This script asks the user to enter their name and displays a personalised message:
Script 1:
@echo off
set /p name=Enter your name:
echo Hello %name%!
pause
This script uses a variable (name) to store user input and displays output using the echo command.
The second script demonstrates loops and basic arithmetic operations. It counts from 1 to 5 using a loop:
Script 2:
@echo off
set count=1
:loop
echo Count is %count%
set /a count=%count%+1
if %count% LEQ 5 goto loop
pause
This script uses a loop and a conditional statement to repeat actions until a condition is met.
Batch scripts are useful for automating repetitive administrative tasks such as file backups, system checks, and task scheduling. They provide a simple yet effective way to improve efficiency in system management [1], [2].


Note: Due to the use of a macOS-based system, Windows Batch scripts were not executed. The scripts were designed and analysed based on standard Windows scripting practices.


Figure 15: Example of a Windows Batch script demonstrating user input and variables.
Figure 16: Example of a Batch script demonstrating loops and conditional statements.


SCRIPT 1 – USER INPUT + MATHEMATICS

#!/bin/bash
echo "Enter your name:"
read name
echo "Enter first number:"
read num1
echo "Enter second number:"
read num2
sum=$((num1 + num2))
echo "Hello $name"
echo "The sum is: $sum"






[image: ]





Figure 17: Bash script demonstrating user input, variables, and arithmetic operations.





SCRIPT 2 – LOOP + CONDITION

#!/bin/bash
count=1
while [ $count -le 5 ]
do
  echo "Count is: $count"
  ((count++))
done
echo "Loop finished"

[image: ]

Figure 18: Bash script demonstrating loop and conditional execution.



5. Use of Linux OS Scripts

Bash scripting is widely used in Linux environments to automate tasks and manage system operations efficiently. Bash scripts allow users to combine multiple commands into a single executable file, improving productivity and reducing manual effort.
The first script demonstrates user input, variables, and arithmetic operations. It allows the user to enter their name and two numbers, then calculates and displays the result. This shows how Bash scripts can interact with users and perform calculations.
The second script demonstrates looping and conditional execution. It uses a while loop to count from 1 to 5 and displays the result. This illustrates how scripts can automate repetitive tasks effectively.
These examples highlight how Bash scripting can be used for automation, system management, and task execution in a Linux environment [1], [2].









6. Conclusion

This report has explored the fundamental functions of operating systems and the practical use of command-line interfaces across different environments. Operating systems such as Microsoft Windows, Linux, and macOS play a vital role in managing system resources, supporting applications, and ensuring secure and efficient computing.
The analysis of operating system functions highlighted key areas such as process management, memory management, file system organisation, device control, and security. These core functions are essential for maintaining system stability and performance in both personal and professional computing environments.
The report also demonstrated the use of CLI commands in both Windows and Linux systems. While Windows commands were explored through theoretical examples due to system limitations, Linux commands were practically executed using the macOS terminal. This provided valuable hands-on experience in process control, file management, network monitoring, and task scheduling.
Furthermore, the development of scripts in both Windows Batch and Linux Bash environments illustrated how automation can simplify repetitive tasks. Bash scripting, in particular, provided practical insights into variables, loops, and user interaction, demonstrating its effectiveness in real-world system administration.
Overall, this report has enhanced understanding of operating systems and command-line tools, highlighting their importance in modern computing. The combination of theoretical knowledge and practical application has provided a strong foundation for further study in system administration and advanced computing topics.
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10. Appendices


Appendix 1 – Generative AI Output (Task 1 Support)

This appendix includes the Generative AI output used to support the explanation of operating system functions. The AI tool was used for foundational understanding and all content in the main report has been paraphrased and verified with academic sources.


Appendix 2 – Generative AI Output (CLI Commands)

This appendix contains the AI-generated content related to Windows and Linux CLI commands. The information was used as a supporting reference and validated using official documentation.


Appendix 3 – Generative AI Output (Scripting)

This appendix includes AI-generated examples of Batch and Bash scripts used to demonstrate automation concepts.


Appendix 4 – Tutorial Activity (OS Types)

This section documents learning activities related to Operating System types completed during tutorials.



Appendix 5 – Lecture Activities / Activity Log

This appendix includes evidence of participation in lecture activities and task-based learning.


Appendix 6 – Online Course Evidence

This appendix provides evidence of engagement with an online course related to Operating Systems or CLI usage.
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root 90755 0.0 0.0 426928992 1600 ?? S Sun@2a.m. 0:00.01 /System/Library/
selinglercan 90711 0.0 0.2 412116816 27456 ?? S Sun@2a.m. 0:05.96 /Library/Applica
root 90637 0.0 0.1 411242000 15600 ?? Ss Sun@la.m. 0:00.15 /Applications/On
selinglercan 88771 0.0 0.1 411288304 20928 ?? S Frie7a.m. 0:05.86 /System/Library/
selinglercan 85196 0.0 0.1 411149696 14928 ?? Ss Thu@lp.m. 0:02.69 /System/Library/
selinglercan 84726 0.0 0.0 410947680 2960 ?? Ss Thul2p.m. 0:00.03 /System/Library/
selinglercan 84725 0.0 0.1 426920320 13920 ?? Ss Thul2p.m. 0:02.38 /System/Library/
selinglercan 84724 0.0 0.0 426933072 768 ?? Ss Thul2p.m. 0:00.03 /System/Library/
selinglercan 84723 0.0 0.3 411180384 57408 ?? Ss Thul2p.m. 09:31.57 /System/Library/
selinglercan 84488 0.0 0.0 410816608 5520 ?? Ss Thul2p.m. 0:00.07 /System/Library/
selinglercan 84044 0.0 0.0 426916752 1328 ?? Ss Thulla.m. 0:00.02 /System/Library/
selinglercan 83988 0.0 0.1 411478368 22768 ?? Ss Thulla.m. 0:02.96 /System/Library/
selinglercan 83987 0.0 0.1 426953712 10736 ?? Ss Thulla.m. 0:00.24 /System/Library/
selinglercan 83960 0.0 0.1 431365520 12976 ?? Ss Thulla.m. 0:01.67 /System/Library/
selinglercan 83959 0.0 0.1 499172848 10208 ?? Ss Thulla.m. 09:01.13 /System/Library/
selinglercan 83958 0.0 0.0 410303696 2352 ?? Ss Thulla.m. 0:00.02 /System/Library/
selinglercan 83956 0.0 0.1 431773648 13072 ?? Ss Thulla.m. 0:03.35 /System/Library/
selinglercan 83950 0.0 0.1 426920320 13888 ?? Ss Thulla.m. 0:02.37 /System/Library/
selinglercan 83949 0.0 0.4 411190432 73344 ?? Ss Thulla.m. 0:52.69 /System/Library/
selinglercan 83090 0.0 0.0 411296848 3072 ?? Ss  Wedllp.m. 0:00.25 /System/Library/
selinglercan 83089 0.0 0.0 426971840 6560 ?? S Wedl1lp.m. 0:02.91 /System/Library/
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Last login: Tue Apr 28 11:36:34 on ttyseee
selinglercan@Mac ~ % ls

Desktop Downloads Movies
Documents Library Music
selinglercan@Mac ~ % mkdir TestFolder
selinglercan@Mac ~ % cd TestFolder
selinglercan@Mac TestFolder % touch test.txt
selinglercan@Mac TestFolder % rm test.txt
selinglercan@Mac TestFolder % [
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