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1. [bookmark: _Toc228095223]Introduction
This study describes the core functionalities of operating systems and the use of command-line tools in a Linux context. Operating systems like Microsoft Windows, macOS and Linux are very crucial in any computer system because they operate as a bridge between the user and the hardware. Without an operating system, applications could not be run, data could not be managed, and system resources could not be efficiently controlled.

This paper aims to show the theoretical understanding and practical knowledge of operating systems. It contains the details of important OS functionalities as process management, memory management, file management and security. Additionally, the paper demonstrates the use of Linux command line interface (CLI) tools to accomplish tasks including traversing directories, managing files, and monitoring system status.

The report also contains the design and execution of a basic Bash script. This helps to understand how automation works in an operating system context. Throughout the report screenshots have been given as evidence of practical work and indicating that the commands and scripts were successfully run.

The goal of this study is to provide a comprehensive understanding of operating systems and how to interface with them using command-line tools in real-world applications.


2. [bookmark: _Toc228095224]Key Functions of General Operating Systems
One of the most significant parts of a computer system is the operating system (OS). It hosts the applications and makes ensuring that the hardware resources are used efficiently. The interfaces and appearance & feel may be different from OS to OS , yet they provide comparable essential functionality .

Process management is one of the most critical functions of an operating system. This means managing a lot of apps operating at the same time. Today's computers can do multiple things at the same time. They can run tonnes of apps at once. The OS ensures that every process receives adequate time on the CPU to accomplish its job. Doesn’t do scheduling. So that processes do not mess with each other. For instance, Linux provides utilities such as top for seeing real-time data on active processes, CPU use, and system performance.

Another key function is memory management. The OS is responsible for allocating memory ( RAM ) to various apps . It ensures that each application has enough memory to run efficiently, without harming other processes. If there is no physical memory left on the system the operating system will use things like virtual memory to keep programs running . Tools such as free -h in Linux give a simple and easy way for users to monitor memory utilisation.

It also manages the file system. The operating system This includes placement, storage and retrieval of data on storage devices such as hard discs and solid state drives. Files are kept in folders. This helps people find and organise their information. Linux Commands like ls, cd, mkdir etc. are used for files management and navigation. This systematic approach of working helps to keep things in order and to be more successful while working with a lot of data.

Another important role is device management. These are software packages that help the operating system to talk to physical devices. These drivers are the bridge between the hardware and the operating system. For example, when you plug a USB device into your computer, the operating system sees the USB device and loads the right drivers to make it operate. This smooth interface between hardware and software components.

A user interface is also provided by the operating system. This might be either a graphical user interface ( GUI ), or command line interface ( CLI ). GUIs are friendlier for the user and good for beginners as they allow the user to interact with the system using icons and menus. But the CLI needs the user to type commands. But it's more controlled and effective. The CLI is typically utilised by advanced users and system administrators, because it can do jobs faster.

And finally, the operating system handles security and access control. They also maintain user identities and permissions so that only allowed users have access to specific files and system resources. This helps protect sensitive data and prevent unwanted access. Linux uses file permissions and user roles to control access. Windows has security settings and user accounts.

In conclusion, operating systems have many important roles to make the computer do its work properly. They manage processes, memory, data, devices and security. They help the hardware and software work together nicely.


3. [bookmark: _Toc228095225]Use of Command Line Interface in Linux
The Linux Command Line Interface (CLI) is a powerful tool that allows the user to communicate with the computer system by typing commands. CLI is simpler than graphical ones and is favoured by developers and system administrators .

One of the main advantages CLI has in terms of efficiency. In the terminal what could be a multi-step process in a GUI can often be done in one command. This might be particularly useful when you have a lot of files or repeated tasks to handle.

You need basic navigation commands on the Linux command line. The ls command will list the files and directories in the current location. This allows people to see what files are out there. The cd command helps users go from one directory to another, making it easier to navigate the file system. The pwd command prints the current working directory so that users know where they are in the system.

Another major use of CLI is files management. The mkdir command is for creating new directories, whereas the rm command is for deleting files or folders. These commands enable user to work with files quickly without GUI. If you create a new folder, using mkdir testfolder is much faster than using a file explorer for instance.

You can also monitor the system using CLI commands. top command provides you real-time information about running processes, CPU utilisation and system performance. This is useful to identify what programs are using most resources. Free -h tool also displays memory usage in a human-readable format so it is easy to understand how much memory is free.

In short, the Linux CLI is a powerful and efficient tool for users who want to get things done quickly and manage system resources effectively. It’s a basic and necessary skill for anyone in the IT or computer world.

[image: ]
Figure 1: Output of the top command showing real-time system processes and CPU usage
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Figure 2: Output of the free -h command displaying system memory usage in human-readable format.

[image: ]
Figure 3: Output of the ls command showing files and folders in the current directory.
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Figure 4: Output of the pwd command showing the current working directory.

The mkdir command was used to create a new directory named “linux_f1_demo”. Before creating the directory, the rm -r command was used to remove any existing folder with the same name to avoid duplication errors. The ls command was then used to display the contents of the directory.

[image: ]
Figure 5: Creating and listing a directory using rm, mkdir and ls commands in Linux



The pwd command was used to display the current working directory. The ps aux | head command was used to display the currently running processes in the system. The head command limits the output to the first few lines, making it easier to read.
[image: ]
Figure 6: Displaying current directory and running processes using pwd and ps aux | head in Linux
During testing, some commands were executed more than once to understand their behaviour and output clearly.


4. Use of Windows OS CLI Commands
The Windows Command Line Interface (CLI) allows users to interact with the operating system by typing commands instead of using graphical tools. It is used extensively for system management, file processing and troubleshooting. In this section, we utilised various CLI commands to do file management, process monitoring, network testing, user administration, and job scheduling.

FILE & DIRECTORY MANAGEMENT
Basic file and directory operations were handled with Windows CLI commands. mkdir command to create new folder. dir command is to list the contents of a directory. This commands give a simple way to work on files without the graphical interface.
[image: ]
Figure 7: Creating and viewing directories using mkdir and dir commands in Windows




PROCESS MANAGEMENT
The tasklist command was used to display all running processes in the system. It provides details such as process name and memory usage. Additionally, the taskkill command was used to terminate a running process. This demonstrates how the CLI can be used to monitor and control system processes.
[image: ]Figure 8: Viewing active processes using tasklist command

[image: ]
Figure 9: Terminating a process using taskkill command

NETWORK MONITORING
Network-related commands were also tested using the Windows CLI. The ipconfig command was used to display network configuration details such as IP address and default gateway. The ping command was used to test connectivity between the system and external servers.
[image: ]
Figure 10: Displaying network configuration using ipconfig command

[image: ]
Figure 11: Testing network connectivity using ping command

USER MANAGEMENT
The net user command was used to display the list of user accounts available on the system. This command is useful for managing user access and security settings.
[image: ]
Figure 12: Displaying user accounts using net user command
TASK SCHEDULING
The schtasks command was used to display scheduled tasks in the system. This allows users to automate processes such as updates and system maintenance.
[image: ]

5. [bookmark: _Toc228095226]Use of Batch and Bash Scripts
Operating systems employ scripts to automate things and to avoid doing manual work. Instead than inputting commands repeatedly , users can construct a script that runs several commands automatically . It saves time and increases efficiency.

In Windows scripts are written as Batch files with the .bat extension. They are executed in Command Prompt. They are utilised in things like file management, system checking and automating repetitive operations. Batch scripts employ simple commands, such as echo, dir, and pause.

In Linux, scripts are authored in Bash and saved with the .sh extension. Bash scripts are more powerful and more flexible than Batch scripts. They give users the power to perform complex procedures and automate the system chores effectively.

For this assignment I wrote a very simple Bash script using the nano text editor. The script had the following commands:


· echo to display a message 
· date to show the current system date and time 
· echo command was used to display a custom user message. 

The script was then written and saved in a file called myscript.sh. chmod +x _script The script was subsequently made executable. This is because Linux requires execute permissions on the script files.

once the script was made executable it was executed with the command ./myscript.sh . The output revealed the message, current date and username, indicating that the script was running properly.

This work enabled me to learn how scripts can be used to automate chores in a Linux system. It also illustrated how several commands may be concatenated in one file to do work efficiently.
[image: ]
Figure 7: Execution of a Bash script showing command sequence, system date, and user message output.


6. [bookmark: _Toc228095227]Conclusion
The objective of this research was to give an overview of the most important features of an operating system and to show how to use command line tools in a Linux environment. In the course of the conversation, the management of processes, memory and files and the safeguarding of the system were identified as some of the important topics. 

Linux Command Line Interface (CLI) commands which was of tremendous value to me as I could gain the expertise to successfully explore files and monitor the operation of the system. Apart from that, a bash script has been created and launched to enable the user to have hands-on experience in the field of automation. 

The work was useful in terms of operating systems as it helped to build theoretical understanding as well as practical talents. This was a major contribution. These are very useful attributes in the real world of computers, especially in careers related to technology and information technology.
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24 root 20 0 0 0 s 0.0 0.0 0:00.02 ksoftirgd/1
26 root 0 -20 ] ] I 0.0 0.0 0:00.00 kworker/1:0H-events_highpri
27 root 20 0 0 0 s 0.0 0.0 0:00.00 cpuhp/2
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29 root t e ° [ @5 ©.3 0.0 0:00.24 migration/2
2270 root 20 0 94020 6288 57525 0.3 0.2 0:01.76 spice-vdagentd
5990 alok 20 0 13288 5388 3300R 0.3 0.2 0:00.07 top

1 root 20 0 25692 15020 10076 S 0.0 0.4 0:02.93 systend
2 root 2 o 0 3 @5 0.0 6.6 0:00.03 kthreadd
3 root 2 o o o 65 0.0 0.0 0:00.00 pool workqueue_release
4 root 0 -20 0 o @1 0.0 0.0 0:00.00 kworker/R-rcu_gp
5 root 0 -2 ] 6 61 0.0 0.0 0:00.00 kuorker/R-sync_wq
6 root 0 -20 0 o @1 0.0 0.6 0:00.00 kworker/R-kvfree_rcu_reclain
7 root 0 -20 0 [ ©1 ©.0 0.0 0:00.00 kworker/R-slub_flushwq
8 root 0 -20 0 o @1 0.0 0.0 0:00.00 kuorker/R-netns
10 root ® -20 [ [} 61 0.6 0.6 0:60.60 kworker/0:0H-events_highpri
13 root 0 -20 0 o @1 0.0 0.6 0:00.00 kworker/R-nn_percpu_wq
14 root 20 0 0 o ©s 0.6 0.0 0:00.05 ksoftirqd/o
15 root 2 o 0 o @1 0.0 6.6 0:02.70 rcu_preenpt
16 root 2 o o ] 85 0.0 0.6 0:00.00 rcu_exp_par_gp kthread worker/6
17 root 0 o 0 o @5 0.0 6.0 0:00.08 rcu_exp_gp Kthread worker
18 root e 0 [ 6s 0.6 0.0 0:00.24 nigration/e
19 root 51 0 0 o @5 0.0 0.6 0:00.00 idle_inject/o
20 root: 20 o 0 ] ©S 6.0 0.0 0:00.00 cpuhp/0
21 root 2 o 0 o @5 0.0 0.6 0:00.00 cpuhp/1
20t 51 0 0 o @5 0.0 0.6 0:00.00 idle inject/1
23 root too 0 o @5 0.0 0.0 0:00.24 migration/1
24 root 2 o 0 o @5 0.0 0.0 0:00.02 ksoftirqd/1
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