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Operating systems sit at the centre of how a computer works. They link the hardware to the user. Without them, nothing really runs properly. They manage memory, processes, storage, and input or output devices [1]. This report looks at the main functions of operating systems. The focus is on Windows 11 and Ubuntu. It also looks at command line interfaces, which allow users to manage the system using typed commands instead of only using graphical menus [2].
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One of the most important functions of an operating system is process management. The operating system is responsible for controlling the execution of programs by managing processes, which are programs in execution. As stated in the lecture, “a process = a program in execution” and the OS maintains information about each process using a Process Control Block (PCB). This shows that the OS keeps track of process state, memory, and CPU usage to ensure smooth operation. This function is essential because it allows multiple programs to run at the same time through techniques such as context switching, where the OS saves and restores process states. Without effective process management, systems would not support multitasking, making them inefficient and limited in functionality.
Another key function is memory management. The operating system allocates memory to processes and ensures they do not interfere with each other. The lecture notes explain that memory protection is achieved using base and limit registers, where “accesses outside allowed range are protected.” This demonstrates that the OS enforces boundaries to prevent processes from accessing unauthorized memory areas. This is important because it improves system stability and security by preventing crashes or malicious access. Furthermore, modern systems extend this with paging and segmentation, showing how memory management has evolved to support more complex applications and larger systems.
The operating system also performs device and input/output (I/O) management. Applications cannot directly interact with hardware; instead, they rely on the OS. The notes state that “applications can’t do I/O… the operating system does it on their behalf.” This means the OS acts as a mediator, using device drivers and system calls to handle communication with hardware. This is crucial because it simplifies programming and ensures safe access to devices. Without this function, applications could interfere with each other or damage hardware, reducing system reliability.
Security and protection mechanisms are another vital function. The operating system uses dual-mode operation, separating user mode and kernel mode to restrict access to sensitive operations. The lecture explains that “certain machine instructions [are] only possible in kernel mode.” This ensures that only the OS can execute critical instructions, protecting the system from malicious or faulty programs. This function is highly important in modern computing, especially in multi-user systems, as it ensures fairness, privacy, and system integrity.
Finally, the OS is responsible for CPU scheduling and resource allocation. It decides which process should run at any given time. The notes highlight that the CPU scheduler selects processes based on criteria such as CPU utilisation, throughput, and response time. This shows that the OS aims to maximise efficiency while maintaining fairness. For example, scheduling algorithms like First-Come First-Served (FCFS) determine execution order. This function is essential because poor scheduling can lead to delays or inefficient system performance, while effective scheduling improves overall user experience.
In conclusion, operating systems perform several key functions, including process management, memory management, device management, security, and scheduling. Each function works together to create a stable, efficient, and secure computing environment, demonstrating the OS’s critical role in modern computer systems.
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Another critical domain within which Windows CLI comes into play is the process management function. One command used to display processes running on a computer system is Get-Process, such as Get-Process | Sort-Object CPU -Descending. According to Thomas S. Anderson et al. (2020), operating systems require efficient process management in order to allocate their CPU resources evenly. This command helps determine processes utilizing large amounts of resources, a crucial aspect when monitoring system performance. On the other hand, Stop-Process -Name notepad -Force halts processes.
Another important function is file and directory management. Commands such as dir /a list all files, including hidden ones, while mkdir C:\TestFolder creates new directories. According to Abraham Silberschatz et al. (2018), file systems provide structured storage and access to data. These commands demonstrate how users can efficiently organise and manage files. Additionally, copy /y file.txt C:\Backup copies files without prompting, improving automation and saving time.
regarding network testing and monitoring, there are several commands which are useful. Some of these include ipconfig /all which returns network configuration details like the IP addresses and DNS server addresses. Other commands include Test-NetConnection google.com –Port 443 which tests the connection to a particular host on a particular port. According to Mark Russinovich et al., network testing and monitoring are important for diagnosing communication problems on the system.
The management of users is yet another critical aspect. The command Get-LocalUser will show user accounts, while New-LocalUser "Student1" will create new users. According to Silberschatz et al. (2018), an OS needs to have proper user access control in place for security reasons
Lastly, task scheduling enables the automation of system functions. The task is defined by New-ScheduledTaskAction -Execute "notepad.exe," and Register-ScheduledTask is used to schedule the task. As mentioned by Russinovich et al., automation ensures increased efficiency through minimal human involvement.
In conclusion, Windows CLI commands support essential OS functions including process, file, network, user, and task management. Their use improves efficiency, control, and system performance, demonstrating their importance in modern computing environments.
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The Linux Bash commands offer the ability for the user or administrator to efficiently handle the operating system using the command line interface. The operation of managing processes is a vital one in the OS since it involves keeping track and control over running processes. Running processes can be identified by the use of ps aux command which shows all processes in detail including user, CPU usage, and memory usage. Silberschatz, Galvin & Gagne (2018) indicate that a process is a program that is executing, hence the utility of the mentioned command. One can terminate a process using the kill -9 PID command
For managing files and directories, commands like ls -la, mkdir -p test/folder, cp -r source destination, mv old.txt new.txt, and rm -i file.txt can be helpful. In ls -la, all files, including hidden ones, are listed along with their attributes. In mkdir -p, if directories are missing, then they are created automatically. In cp -r, files are copied recursively from one place to another, whereas, in mv, files are moved or renamed. In rm -i, files are deleted, but with a warning message before proceeding. According to Sobell (2017), Linux file commands are vital in understanding the file structure.
For network testing and monitoring, ping -c 4 google.com tests whether a host is reachable by sending four packets. ip addr show displays network interface and IP address information. ss -tuln shows listening TCP and UDP ports. Nemeth et al. (2017) note that network commands are essential for diagnosing connectivity and service issues. These commands help check whether the system has a valid IP address and whether network services are running.
For user management, whoami shows the current logged-in user, while id username displays a user’s UID, GID and group membership. These commands are useful because Linux systems rely on users, groups and permissions to control access. Shotts (2019) explains that permissions are a major part of Linux security and system administration.
Finally, task scheduling can be managed using crontab -l to list scheduled jobs and crontab -e to edit them. Cron allows repeated tasks to run automatically, such as backups or maintenance scripts. Overall, Bash commands support core OS functions by allowing users to manage processes, files, networks, users and scheduled tasks efficiently.
Commands used: ps aux, kill -9, ls -la, mkdir -p, cp -r, mv, rm -i, ping -c, ip addr show, ss -tuln, whoami, id, crontab -l, crontab -e.
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This section demonstrates the use of two simple Bash scripts within the Linux terminal. Bash scripting is an essential feature of Linux operating systems, as it allows users to automate repetitive tasks, efficiency, and reduce the risk of human error. Instead of manually entering the same commands multiple times, scripts enable users to execute a sequence of commands in a single file, saving	
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This Bash script asks the user to enter two numbers. It then allows the user to choose an operation: addition, subtraction, multiplication, or division. The script uses variables, user input, arithmetic operations, and conditional statements.
#!/bin/bash

echo "Simple Calculator"

read -p "Enter the first number: " num1
read -p "Enter the second number: " num2

echo "Choose an operation:"
echo "1. Addition"
echo "2. Subtraction"
echo "3. Multiplication"
echo "4. Division"

read -p "Enter your choice: " choice

if [ "$choice" -eq 1 ]; then
    result=$((num1 + num2))
    echo "The result is: $result"

elif [ "$choice" -eq 2 ]; then
    result=$((num1 - num2))
    echo "The result is: $result"

elif [ "$choice" -eq 3 ]; then
    result=$((num1 * num2))
    echo "The result is: $result"

elif [ "$choice" -eq 4 ]; then
    result=$((num1 / num2))
    echo "The result is: $result"

else
    echo "Invalid choice"
fi

[bookmark: _Toc228233764]Script 2: Countdown Script
This Bash script asks the user to enter a starting number. It then counts down from that number to 1 using a loop. This demonstrates how Bash can repeat commands automatically until a condition is no longer true.
#!/bin/bash

echo "Countdown Script"

read -p "Enter a starting number: " number

while [ "$number" -gt 0 ]
do
    echo "$number"
    number=$((number - 1))
done

echo "Countdown complete"
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Creating scripts in Bash demonstrated that Linux terminal is not limited to executing basic commands. In this way, multiple commands are created just one time and used, when necessary, without wasting any time and minimizing possible mistakes, which might occur during the repetitive tasks execution.
The calculation script demonstrated the use of different commands and elements in order to make the desired operation. User enters two numbers and selects an operator in order to perform a calculation accurately and efficiently.
Countdown script was created as a simple illustration that the loop command can repeat a particular task till reaching a certain limit (zero in this case). In other words, loop can perform different actions automatically without entering multiple commands manually. Moreover, this command may be used for other system processes, such as file search, creation of directories, etc.
In general, creating and using scripts can be beneficial for operating systems and their users since it increases efficiency and flexibility of commands' usage in modern computing environments.
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