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[bookmark: _Toc225767680]Introduction
An operating system is the most important program on a computer because it lets all your other apps talk to the hardware. It is like the manager of the whole system. It handles big jobs like saving your files, managing the memory, and making sure the security is working right. Most people use Windows, Linux, or Mac for their daily work or for making software. Most systems let you click on icons, but you can also use the command line to type in orders, which is sometimes a lot faster once you know how to do it.
In this report, I’m going to talk about the main things these systems do and show how I used the command line on both Windows and Linux. I also spent time making some scripts to do tasks automatically, like Batch for Windows and Bash for Linux. I’ve included screenshots all through the report to show the commands I typed and the results I got back. The whole point of this project is to show that I understand how computers work and that I have the skills to manage them myself.


[bookmark: _Toc225767681]Task 1. Key functions of general Operating Systems
The basic operations of general purpose operating systems like Microsoft Windows, Linux, and macOS involve various responsibilities that are necessary for proper functioning of computers. These responsibilities include process management whereby the OS generates, schedules, and terminates processes. For instance, the Windows Task Manager tool enables the user to view the CPU activity as well as applications.
[image: ]
Memory management is another critical responsibility of an operating system where memory is allocated to processes in an optimal manner. In doing so, an operating system can utilise memory mechanisms such as virtual memory. The virtual memory makes sure that the system can accommodate more workload, such that the data can be moved from RAM to disk when the physical memory gets filled. It is the communication between the hardware and OS that guarantees the system will not shut down while running multiple programs. However, apart from managing memory allocations, there is the aspect of "memory protection," whereby processes cannot access memory spaces allocated to other processes to ensure stability and security. According to the Task Manager snapshot, the OS displays real-time information about the memory usage by providing details on the "Committed" memory and "Paged pool" of the kernel
[image: ]
A third responsibility of operating systems involves managing the files in the system by facilitating storing, organising, and retrieval of data. The OS provides a logical structure of the physical media used for storage by implementing a file system like NTFS on Windows or ext4 on Linux systems. This involves organizing files within a hierarchical directory structure and managing metadata such as file sizes, date of creation, and access permissions. From the File Explorer image shown above, it is clear that the OS provides an intuitive way of managing the physical layout of files on the storage device using folders and files, which makes it possible to store and retrieve data from the disk without any user interaction at the sector level. Additionally, the OS must handle the management of available space on the storage device and ensure atomicity of file operations; hence, if the computer shuts down before completing the operation, the file system will not be corrupted.
[image: ]
 
Another major responsibility of the operating system is device management. The device manager functions as the critical link between system software and the hardware components of the computer system. This is evident from the screenshot in Figure 4 below showing various computer hardware components managed by the operating system, including the network adapter, disk drives, and peripheral hardware components like the keyboard and mouse.
In controlling these hardware components, the operating system uses device drivers as special software programs through which it can communicate with hardware components without necessarily knowing all the specifications of each piece of hardware. The use of buffering and interrupt handling in the operation of the operating system enables efficient management of slow devices so that they do not slow down the fast processor of the computer. In the event where a hardware component fails to work properly or needs to be updated, the operating system offers such an interface.
[image: ]
The fifth essential function of an operating system, which is security and user management, is aimed at safeguarding both the operating system itself and its users’ privacy. As demonstrated in the screenshot called Accounts and Security, the operating system achieves this purpose by implementing authentication and authorization processes. The authentication process guarantees that only authorized users can sign in to the system either via a password or other identification methods like PIN code or Windows Hello.

After signing in, the operating system employs the principle of authorization and regulates the set of files and applications that are available to that particular user. The mechanism used for it is the “User Account Control” (UAC), which makes it impossible for regular users to change the fundamental configuration of the system or install any potentially dangerous programs. Moreover, the OS isolates the user accounts and protects one person’s data from another’s access, regardless of the fact that both people work on the same computer simultaneously. In addition, there is always some security activity going on in the background, including firewall and threat protection.
[image: ]
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The Command Line Interface (CLI) is a strong text-based tool that controls the operating system’s major functions without using a graphical user interface (GUI). To test its these and management capabilities, performance of a series of commands was assessed within Windows PowerShell. 
As indicated in the first screenshots, the whoami and hostname commands helped establish the current active user session and the precise network name attached to the computer hardware. This is an essential step to ensure that the correct security permissions are utilised in the session. For network management, the command ipconfig was run to show the network machine’s local IPv4 address, Subnet Mask, and Default Gateway. This was complemented by a getmac command providing details of a network adapter’s unique physical hardware address. These tools are key to troubleshoot internet connectivity problems and verify network security configurations. 
System Diagnostics and File Management 
In the remaining commands, deeper auditing of the system was done. The systeminfo command was performed to get the entire report of the computer’s hardware configuration, including OS build version, RAM (total physical memory), and system boot time. From here, the report is far more extensive than the basic version of ‘System About,’ which once again is available from the GUI. For file system management, the directory command was issued to list all files and subdirectories within the current path showing a kernel-level organisation of data by the OS. Finally, the net user command was used to audit the local users on the system, a critical security function in access control and user privileges. Thus, through these CLI tools, an administrator can manage and audit the operating system much more accurately than is possible by using standard visual menus.
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Linux is a robust open-source operating system that mainly relies on the Command Line Interface (CLI). In this exercise, several important Linux commands were run to illustrate system management, organization of directories and files, and user identification.
Identification of User and System
As seen from the screenshots below, whoami and pwd commands were applied to find out who the current user is ('root') and what the current working directory is. Uname -a command was run to get more details about the version of Linux (6.19.3) and its architecture while uptime was used to see how long the computer was operating.
Directory and File Management
To illustrate Linux filesystem commands, we decided to run the mkdir command and try to create a directory named 'assignment'. Moving within the file system by applying cd and touch commands to create some files is a vital task that system administrators should do on a daily basis. To conclude, ls was employed to list the directories' content. 






[bookmark: _Toc225767684]Task 4. Use of Windows OS scripts
[image: ] A script consists of a set of instructions which are saved in a file to be executed by the operating system. In order to complete this assignment, a Batch script (.bat) was developed through Notepad. The purpose of this script is to perform the process of extracting the details regarding network configuration in an automated fashion. When this script runs the command ipconfig all, the system administrator does not have to type the command repeatedly for auditing the network settings of various computers.	








[bookmark: _Toc225767685]Task 5. Use of Linux OS scripts
[image: ]
Shell scripting is one of the most basic concepts of Linux system administration. This enables administrators to automate complicated tasks by writing a script. For this purpose, a basic shell script (.sh file) was created. This process involves writing a command into a file, adding execution permissions to that file with the use of the command "chmod +x," and then executing that script by typing "./". This is how an administrator can compile many commands within a single file and execute them. Linux scripts play a huge role in cloud systems.






[bookmark: _Toc225767686]Conclusion
In conclusion, this assignment has looked at the fundamental management techniques for Windows and Linux operating systems, and in doing tasks by the Graphical User Interface and the Command Line Interface, it has been proved that although the GUI works well in managing basic information about users, the CLI offers a much more detailed and efficient system for diagnosing systems and networking. 

The Batch and Shell scripting part for practical usages made a case for the need for automation in IT environments, which can be a great help in accuracy and speed of the work done, particular for a system administrator, further this project has demonstrated that the understanding of windows and linux command architectures are a very vital skill in the real world for maintenance, troubleshooting and securing of professional computer systems.
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text
@echo off
Echo Testing my Windows Script…
Ipconfig  /all
Pause

bash
echo “echo This is a Linux script” >
myscript.sh
chmod +X myscript.sh
. /myscript. Sh
whoami, hostname, ipconfig, systeminfo, cd, dir.
whoami, pwd, uname -a, date, uptime, ls, mkdir, cd, touch
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