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Operating systems are essential for running a computer, as they manage both hardware and software and act as a link between the user and the system. They handle key tasks such as process management, memory use, file handling, security, and networking.
This assignment focuses on the main functions of general operating systems and compares how these are used in different environments. It also looks at command line interfaces (CLI) in Windows and Linux, as well as basic scripting in both systems to show how tasks can be automated.
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An operating system is system software that works as a bridge between the user, applications, and the computer hardware. It manages important resources like the CPU, memory, and input/output devices so programs can run properly. This helps multiple programs work at the same time without crashing or interfering with each other, keeping the system running smooth.
The core part of the operating system is the kernel, which directly controls the hardware and helps applications run [1]. 
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The kernel is the central part of an operating system that runs at the highest privilege level and directly manages the computer’s hardware resources, such as CPU time, memory, and input/output devices. It provides an abstracted interface so that software applications do not need to know the low-level details of the hardware, helping keep the system organized and efficient. The kernel also handles tasks such as process scheduling and device communication, making sure programs run without interfering with each other or the hardware. This central role makes the kernel essential for the functioning and stability of the entire operating system.
What are the 8 main functions of an operating system [2]?
1. Process Management: Process management is a main function of the operating system that controls how processes run on a computer. It starts and ends processes, shares CPU time between tasks, and makes sure programs can work together safely without causing problems.
2. Memory Management: Memory management is an important function of the operating system that makes sure RAM is used efficiently. It allocates and frees memory when needed, protects programs from accessing each other’s data, and uses virtual memory when physical memory runs out to keep the system running smoothly.
3. File Management: The operating system arranges files into folders and directories, which makes them easier to find and manage, controls how they are accessed, and sets permissions to keep data secure. It also manages how files are stored on devices like hard drives and SSDs, and supports different file systems such as NTFS, FAT, and EXT.
4. Device Management: The operating system uses drivers to communicate with hardware like keyboards, printers, and hard drives so they work properly. It manages input and output, shares hardware resources between programs, and uses buffering and spooling to keep data moving smoothly, even when devices are slower.
5. User Interface: One of the most important front-end functions of an operating system is the User Interface (UI). The UI is how users interact with the system, and without it, using a computer would be very difficult.
A Graphical User Interface (GUI) lets users control the system using icons, buttons, and menus, which makes it easy to use for most people. A Command-Line Interface (CLI) is more for advanced users and works with text commands, like Command Prompt, to manage files or system settings. Basically, the UI is how users talk to the operating system and control what the computer does.
6. Security and Access Control: With cyber-attacks increasing every day, understanding this operating system function is more important now than ever.
Security and access control help protect the system and user data. The operating system checks who is logging in using passwords, biometrics, or similar methods, so only authorised users can access it. It also uses encryption, firewalls, and antivirus tools to protect files and defend against malware and online threats.
7. Networking Connectivity: Networking in an operating system is about handling how your computer connects and communicates with other systems.
The OS connects the computer to networks like LANs or the internet. It uses protocols such as TCP/IP to send and receive data safely, making sure information arrives in the right order. The OS also manages firewalls and network permissions to keep the system secure, which makes networking one of its key functions.
8. Error Handling and Debugging: Error handling and debugging help keep the system running smoothly without many problems. The operating system keeps checking for errors, reports them when something goes wrong, and tries to keep the system running even if an app crashes. It also provides basic debugging tools to help find and fix issues, so the system can recover and continue working properly.
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A Command Line Interface (CLI) is a way of using a computer by typing text commands instead of clicking on icons, buttons or menus. Everything is done with the keyboard, and the system replies using text. The CLI is actually very old and has been around since the early days of computing in the 1950s, when graphical interfaces did not exist. Even after GUIs became popular, the CLI never went away and is still widely used today [3].
One main reason the CLI is still important is speed. Typing a short command can often do the same job as clicking through many screens in a GUI. Users can also combine commands or add flags to make them more powerful, which saves time and makes work more efficient. The CLI also gives more control, because the user tells the system exactly what to do. For developers and IT professionals, commands are easier to repeat and automate compared to using visual menus [4].
In Windows operating systems, there are built-in command-line tools. The most common ones are Command Prompt (CMD) and PowerShell. CMD is the older tool and is mainly used for basic tasks like moving between folders, copying files, or running simple system commands. It is limited, but still useful for quick and simple jobs.
PowerShell is more modern and much more powerful. It was designed mainly for system administrators. PowerShell allows users to manage systems locally or remotely and automate tasks using scripts. A key difference is that PowerShell works with objects instead of just plain text. This makes it easier to manage things like users, services and running processes in a more organised way, especially for complex tasks [5].
Overall, the CLI is widely used for technical tasks such as file management, network checks and system troubleshooting. Commands like dir, cd, copy and move help with files, while ipconfig and ping are used to test network connections. PowerShell adds automation, which helps reduce repetitive work and makes system management more efficient.
Command dir example: For example, when the user types dir in Command Prompt, the system displays a list of files and folders in the current directory. This helps users quickly see what is stored in that location without opening File Explorer.
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When comparing the CLI with the GUI, both have their advantages. The GUI is easier for beginners and more visual, but it can be slower for advanced tasks. The CLI needs more technical knowledge, but it is more powerful and efficient. Because of this, the CLI is still a very important tool in Windows system administration today.
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Linux is an open-source operating system, meaning it is free to use and its source code is available to everyone. This allows developers to view, change, and improve the system or create new software from it. Compared to Windows or macOS, Linux gives system administrators more control over how the operating system works. Learning Linux does not only teach users commands but also helps them understand better how computers and operating systems work in general [6].
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The Command-line in Linux is managed by a program called a shell. The shell acts as a bridge between the user and the operating system by taking typed commands and executing them. One of the most used shells in Linux systems is Bash, which stands for Bourne Again Shell. Bash was created as an improved version of the older Unix shell called sh and is widely used because it is powerful but still relatively easy to learn. Through Bash, users can run commands, manage files, and create scripts to automate tasks [7].
Using CLI commands is an essential skill in Linux because many system-level tasks are performed through the terminal. For example, file navigation and management are commonly done using commands such as ls to list directory contents, pwd to show the current directory, and cd to move between folders. These commands allow users to understand and control the file system structure without relying on graphical tools [8].
Another important use of Linux Command-line is text and file editing. Command-line text editors such as nano allow users to create and edit files directly within the terminal. This is especially useful when working on systems where a graphical interface is not available. Editing files through the CLI also helps users understand how configuration files and scripts are structured in Linux environments.
Linux CLI commands are also closely linked to automation and scripting. By using Bash scripts, users can combine multiple commands into a single file that runs automatically. This is useful for repetitive tasks such as backups, system checks, and file processing. Automation through scripting helps reduce human error and saves time, which is why it is widely used by system administrators and developers.
File permissions are another key concept when using Linux through the CLI. Linux controls access to files using permission settings that define who can read, write, or execute a file. Commands like chmod are used to change these permissions. Understanding file permissions is important for maintaining system security and preventing unauthorised access to files and programs.
Overall, the use of Linux OS CLI commands is a fundamental part of working with Linux systems, especially in technical and administrative environments. The CLI provides efficiency, flexibility, and deeper control over the operating system. Learning how to use CLI commands not only improves technical skills but also helps users better understand how operating systems work behind the scenes.
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Windows scripting, also known as batch scripting, is basically a set of instructions used to automate tasks in the Windows operating system. These scripts are mainly used to make simple admin or system jobs easier, especially when the same task needs to be repeated many times. Batch scripting is commonly used because it helps save time and reduces the risk of human error when doing repetitive work [9].
Batch is a scripting language used in Windows to create simple programs that run through the command line interface (CLI). A batch file is just a normal text file saved with a .bat extension and it is usually written using simple text editors like Notepad or Notepad++. When a batch file is executed, it opens the Command Prompt window and runs the commands written inside the file in order.
One of the main advantages of batch scripting is how easy it is to use. It does not require any extra software to be installed and works on most versions of Windows. Batch files are also easy to edit, which makes them useful for beginners and system administrators. Because of this, batch scripting is often used for basic system automation tasks such as backups, cleaning temporary files, organising folders, or launching programs automatically when the computer starts.
In real IT environments, batch scripts are used quite often for everyday admin tasks. For example, system administrators may use batch files to automate file backups, manage log files, clean old data, or start multiple applications at once. This makes system management more efficient and avoids doing the same steps manually every time.
There are a few easy ways to run a batch (.bat) file in Windows:
There are a few easy ways to run a batch (.bat) file in Windows. The simplest way is just double-clicking the file, which opens Command Prompt and runs the script. It can also be run from Command Prompt by moving to the correct folder using the cd command and typing the file name. If the script needs extra permissions, it can be run as administrator by right clicking the file and choosing “Run as administrator
Some batch commands are used more often because they control how the script works and what the user sees. The echo command is used to display messages on the screen, while pause stops the script so the output can be read. Commands like cd and dir are used to navigate folders and list files. File management commands such as md, copy, and del help automate file tasks. For decision making, commands like if, goto, and set allow the script to make choices and store values. The start command is very useful because it can open programs or websites automatically [10].
As a practical example, a batch script was created to open four study websites with one click. 
A folder called Batch Script was created and a .bat file was written using Notepad. 
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Notepad Screenshot: The script included commands such as @echo off, title, echo, pause, and start followed by the URLs.
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Windows Command Prompt window screenshot: 
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After pressing enter, all the windows required opens simultaneously.
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The Linux Command Line Interface (CLI) provides users with a powerful way to interact with the operating system by typing commands instead of relying on graphical tools. Many Linux tasks, especially technical and administrative ones, are performed using the command line. Learning the most commonly used Linux CLI commands is important because they form the foundation for navigating the system, managing files, and running scripts efficiently.
One of the most basic and frequently used Linux commands is pwd, which displays the current working directory. This command helps users understand where they are located within the Linux file system. Another essential command is ls, which lists the contents of a directory, such as files and folders. It is often used to check what files are available before performing other operations [11].
File navigation in Linux is mainly done using the cd command, which allows users to move between directories. Together, pwd, ls, and cd are usually the first commands learned by Linux users because they are necessary for basic navigation. These commands allow users to explore the file system quickly without using a graphical interface.
Linux also provides several commonly used commands for file and directory management. The mkdir command is used to create new directories, while rm is used to remove files or folders. The cp command allows files to be copied, and mv is used to move or rename files. These commands are essential for organising data and managing files directly from the terminal.
Another widely used command is echo, which prints text to the terminal. This command is often used in scripts to display messages or output values stored in variables. For editing text files, the nano command is commonly used, especially by beginners, because it is simple and runs directly inside the terminal. Nano is frequently used to create configuration files and Bash scripts.
System-related commands are also important in Linux environments. The whoami command displays the name of the current user, while the date command shows the system date and time. File permissions are controlled using the chmod command, which defines who can read, write, or execute files. This command is particularly important for system security and for allowing scripts to run correctly.
Overall, these commonly used Linux CLI commands provide essential tools for interacting with the operating system. Understanding how to use these commands helps users become more confident with Linux and prepares them for more advanced tasks such as Bash scripting and system administration.
As a practical example:The file example1.sh is a simple Bash script created to demonstrate basic Linux scripting.
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The script uses the echo command to display messages, the date command to show the current system date, and the ls command to list files in the current directory and the script starts with a shebang (#!/bin/bash) to specify the Bash shell.
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After writing the script, execution permission was added using chmod +x, and the script was run using ./example1.sh, I got the output: 
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Although Windows and Linux are designed differently, they both perform the same core operating system functions, such as process management, memory handling, file management, security, and networking. The main difference is how users interact with them, with Windows focusing on graphical tools and Linux offering more control through the command line. Despite this, both systems effectively meet the requirements of a general-purpose operating system.
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