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Introduction:
Operating Systems (OS) are the vital link between hardware and software in modern computing, coordinating necessary operations and streamlining user interfaces. This assignment provides a thorough examination of general-purpose operating systems, with an emphasis on the environments of Windows and Linux. With the goal of giving readers a comprehensive grasp of OS architecture and functions, we explore the essential features, command-line interfaces (CLI), and scripting capabilities built into these platforms through a series of exercises. This assignment covers a wide range of system management, from explaining basic operating system functions to navigating CLI commands and scripting languages. It equips individuals with the theoretical understanding and practical skills necessary to navigate the ever-changing world of computing and their software.

Task 1:
Operating systems serve as the foundation for computer hardware, managing hardware resources and enabling user interaction through vital operations. Here's a quick rundown of some of the most important features of common general-purpose operating systems, complete with snippets showing where the user can monitor and control some of these features.

File Management: The standard file management tool for a Windows OS is Windows Explorer, which is now called File Explorer. Users can use it to search through files and directories, copy, paste, remove, and create new folders, among other file actions. Here is a screenshot of file explorer and some of its features:
[image: ]
Accessing file explorer allows a user to easily navigate through, create, delete copy and rename files and folders freely to store their data.

Task Management: Task Manager is an integrated tool that enables users to assess system performance, terminate unresponsive tasks, and monitor and manage active processes. Here is a snippet of Task Manager running:
[image: ]
Here you can monitor how different tasks are using your machine, you can end the tasks from this menu if they become unresponsive.

User Interface (UI): Windows[4] has a graphical user interface (GUI) that allows users to utilize menus, windows, buttons, and icons to interact with the system. A primary location for files, applications, and system settings is the Start Menu. Accessing the start menu can be done either via pressing the windows icon in the left-hand side of the taskbar:
[image: ]
Or it can be accessed by pressing the windows key on your keyboard:
[image: ]
Once accessed, you can use this function to quickly access anything on your device by searching for the application, file or folder by name:
[image: ]

Security: Windows comes with a number of security protections, including BitLocker encryption, a firewall, and Windows Defender antivirus software. These technologies aid in defending the system against viruses, illegal access, and data breaches. The firewall’s protocols can be customised to tailor the user’s experience and allow certain traffic but block others. Here is a snippet of the firewall:
[image: ]
Task 2:
10 Powershell commands. For this task I will document the use of 10 Powershell commands. 
1: Get-Process
Get-Process is a command that retrieves information about processes that are running on the local computer, including their names, process IDs(PIDs), the memory usage and more details. Here is a snippet of the code working: [image: ]

2: Get-Service
Get-Service retrieves information about the services which are installed on the local computer, such as their: Names, status(running, stopped etc) and also their startup types. Here is a snippet of it working:
[image: ]

3: Get-ChildItem
[bookmark: _Int_DFNDb7E4]Get-ChildItem is a command that is used to list the files and folders in a specified directory. It is similar to the ‘dir’ command in Command Prompt (CMD). Here is a snippet of the command working:
[image: ]

4: New-Item:
New-Item can create a new file or directory at the specified path. This could be used to create a new area to store data in the middle of complex code. Here is a snippet of the code working.
[image: ]
[image: ]

5: Remove-Item:
Remove-Item can delete a specified file or directory. Here is a snippet of the code working:
[image: ]
[image: ]


6: Set-Location:
Set-Location sets the current working directory to the specified path. Here is a snippet where I changed the path to C:\Batch and then changed it back to default:
[image: ]

7: Get-Command: 
Get-Command retrieves and displays a list of Powershell cmdlets and functions, aliases, and scripts that are available in the current session. Here is a snippet of the code functioning and some of the cmdlets and functions it displayed:
[image: ]#
8: Get-Help:
Get-help provides help information for Powershell cmdlets and functions including usage examples and syntax. 
When you first run the command, this pop-up box appears first:
[image: ]
After the packages have been installed, this is then displayed to the user:
[image: ]

9: Start-Process:
Star-Process can launch an external program or open a specified document. Here is a snippet of the code opening Notepad:
[image: ]

10: Get-EventLog:
Get-EventLog retrieves events from the event logs on the local - or remote – computers. It allows the user to filter events based on various criteria such as: log name, entry type and time range. Here is a snippet of the code working:
[image: ]
Task 3:
Bash:
For this task 10 Bash commands will be executed and explained.
1: ls [1]
ls stands for ‘List’. This command can be used to list all the files and directories within the current directory. For example ‘ls -l’ is a command that lists all the files and directories in their long format (Owner, Permissions, Size etc). Here is an snippet of the command being executed: 
[image: ]



2:  cd
cd stands for ‘change directory’ and is used when the user wants/needs to change the current working directory. For example, ‘cd documents’ changes the directory to documents. Here is a snippet of that command being performed:
[image: ]

3: pwd
pwd stands for ‘print working directory’ and it is used when the user wishes to display the path of the current working directory. Here is a snippet of this code being executed:
[image: ]
4: mkdir [1]
mkdir stands for ‘make directory’, running this command allows the user to create their own directories and name them what they want. For example, mkdir My_Directory will create a directory called My_Directory. Here is a snippet of this command working:
[image: ]
[image: ]
5: rmdir [1]
rm stands for ‘remove directory’. This command can be used to remove files or directories (There is also a command called ‘rm’ which stands for ‘remove’ and it functions the same as rmdir except rm is for files and cannot remove directories. Here is a snippet of the command rmdir being executed:
[image: ]
[image: ]
6: curl[2]
curl is a command that is used to transfer data either to or from a server, following various protocols such as: HTTP, HTTPS and also FTP.  The command used is ‘curl -L google.com’ the –L tells curl to follow HTTP. In this case, the command has been used to retrieve the contents of Google’s homepage. Here is a snippet of the code working: 
[image: ]
7: read
read is a command that is used to read input from the user and then assign it to one or more variables. -p is used to display the prompt message. uName is the name of the variable the user’s response gets stored into. Here is a snippet of this code being executed:
[image: ]
8: cat[3]
cat stands for ‘concatenate’ and this command is used to display the contents of a file. The command is displaying the contents of a file called ‘cat.txt’.  A text file has been created called ‘cat’ and added some text saying, “Here is some content”. Here is a snippet of this command being used:
[image: ]
9: grep[3]
Grep is used to search for specific patterns within a file. Additional text was added to demonstrate it searching for the specific prompt specified. Here is an example of the command being executed: 
[image: ] 
10: chmod[3]
chmod stands for change mode and is used to change the mode and permissions of a specified file or directory. The command has been executed to change the permissions of the cat.txt file to be readonly. The ‘444’ Represents the permission mode you want to set for the file. In this case, 4 corresponds to read-only permission, and 444 sets read-only permission for the owner, group, and others. Here is a snippet of the code after being executed:
[image: ]
Task 4: 
Powershell:

function Get-UserInfo {
    param (
        [string]$Prompt
    )

    Write-Host $Prompt -ForegroundColor Cyan
    return (Read-Host)
}

function Set-Password {
    param (
        [string]$Prompt
    )

    Write-Host $Prompt -ForegroundColor Cyan
    return (Read-Host -AsSecureString)
}

function Show-UserDetails {
    param (
        [hashtable]$UserInfo
    )

    Write-Host "User Information:" -ForegroundColor Green
    Write-Host "Name: $($UserInfo.Name)"
    Write-Host "Age: $($UserInfo.Age)"
    Write-Host "Password: ********"
}

function Main {
    $NumberOfUsers = Read-Host "How many users do you want to create?"
    $Users = @()

    for ($i = 1; $i -le $NumberOfUsers; $i++) {
        $UserInfo = @{}

        Write-Host "User $i" -ForegroundColor Yellow

        $UserInfo.Name = Get-UserInfo -Prompt "Enter your name:"
        $UserInfo.Age = Get-UserInfo -Prompt "Enter your age:"
        $UserInfo.Password = Set-Password -Prompt "Set your password:"

        $Users += $UserInfo
        Write-Host "`n"  # Add a blank line for separation between users
    }

    return $Users
}

$UserArray = Main

# Echo details of all users
foreach ($user in $UserArray) {
    Show-UserDetails -UserInfo $user
    Write-Host "`n"  # Add a blank line for separation between users
}  

Above is my entire powershell code.  This code allows the user to specify how many users they would like to create and then allows them to set the usernames and passwords for that user. I changed the text colour for when it requests the username and password as it will help stand out and draw the user’s attention to that area. Below is some explanations of some particular parts of my code and what it does.
Function Declaration:
· function Get-UserInfor {}: This line declares a function names Get-UserInfo. Functions in Powershell are defined using the function keyword followed by the function’s name.
Parameters:
· Param([string]$Prompt): This line defines a parameter for the function. Parameters allow passing data into a function. In this case the function expects a single line parameter names $Prompt, which is of type string. This parameter represents the prompt message that will be displayed to the user.
User Prompt:
· Write-Host $Prompt – ForegroundColor Cyan: This bit of the code displays the prompt message specified by the $Prompt parameter using the Write-Host cmdlet. The prompt is displayed in a cyan colour to stand out from the background and also draw the user’s attention (-ForegroundColor Cyan).
User Input:
· return (Read-Host): After displaying the prompt message, the function then uses the Read-Host cmdlet to capture to capture user input from the console. Read-Host waits for the user to enter text followed by pressing the ‘Enter’ or return key on the keyboard. The value is then returned by the function using the return keyword.
Read-Host –AsSecureString:
· This line of code waits for the user’s input for their password and whatever they enter, it is then stored as a secure string, so it then becomes encrypted.
Here is the output of my code:
[image: ]
After all users have been created, it then displays the information back to the user.

Task 5: 
Creating a Bash Script:
This explains how shell scripting, a basic feature of Linux that enables users to automate operations and execute commands sequentially, can be supported. Robust shell environments like Bash are provided by Linux systems, including Git Bash on Windows (MINGW64), allowing users to build scripts to automate tasks. Here is a simple Bash script:
Here is how to initially create the script:
[image: ]
The ‘hello.sh’ is the name of the script and file that will be generated for this.
Shell scripting is a basic feature of Linux that enables users to automate operations and execute commands sequentially. Robust shell environments like Bash are provided by Linux systems, including Git Bash on Windows (MINGW64), allowing users to build scripts to automate tasks.
Here is a simple Bash script that has been created. This script allows the user to call the script at any point and it will ask the user for their name, wait for a response and then save the input to a variable and then output a message to the screen:
[image: ]
Here is the script being executed:
[image: ]

Bash scripting can also be done to create files. The hello.sh script has been modified to hold a fairly simple script, it has been modified to ask the user if they wish to create a file and if they do, it then asks them to name it. Here is a snippet of the script:[image: ]

Here is the output of all 3 outputs from executing the script:
[image: ]
Here is the file the script created:
[image: ]




Conclusion:
In this report, we have examined several features of well-known general-purpose operating systems, such as Windows and Linux, with an emphasis on their primary features, command-line interface (CLI) commands, and scripting capabilities.
Firstly, the overview of popular general-purpose operating systems emphasizes how crucial a role they play as the basis for computer hardware, enabling human interaction and hardware resource management through fundamental functions. Important functionalities like task management, file management, user interface (UI), and security were examined along with relevant screenshots. These features, which are demonstrated by the Windows OS, show how simple it is to access and manage different parts of the system, from traversing files and programs to making sure security precautions are in place. All things considered, this work offers insightful knowledge about the fundamental operations of operating systems, which are necessary for users to efficiently engage with and make use of their computer environments.
Secondly, we demonstrated the usage of ten PowerShell commands in this assignment, each of which has a specific function in system administration and management. Get-ChildItem makes it easier to list files and folders inside of designated directories, while Get-Process and Get-Service offer details on installed services and processes that are currently in use. Additional commands, such as New-Item and Remove-Item, provide flexibility in managing data storage by enabling the creation and deletion of files and directories, respectively. Users are given significant insights into PowerShell's capabilities by providing these commands with clear explanations and accompanying snippets, which enables them to carry out a variety of system administration tasks successfully and efficiently.
Thirdly, 10 Bash commands were demonstrated and explained. Each of which has a specific and useful function. ‘mkdir’ and ‘rmdir’ are both very useful commands as they can be used to both create and delete directories. ‘grep’ is also another useful command as it allows the user to search for a specific pattern/word within a file. This can be useful to locate specific information within a file.
Fourthly, a simple powershell code was demonstrated. This code interacts with the user and waits for responses and then updates the output depending on what the user has input. This is a good example of dynamic coding because as the code progresses it is broken down into more situations. Each user may enter something different, so the code needs to be able to react accordingly and act appropriately.
Finally, Bash scripting was demonstrated to display some key features of a Linux OS, the scripts are basic yet useful and could be used in a variety of ways such as within a larger code block. The principles of the scripts demonstrated can be extracted and used for other scripts with different functionality / different desired outcomes. The use of scripts are to automate a set of procedures. The script could be altered to automatically create and also name the files if the user wishes to automate this process further. 
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Appendicies:
Here is a snippet of me completing questions within the Microsoft Learn Course:
Automate administrative tasks by using PowerShell
[image: ]

Here is a snippet of the completion page:
[image: ]
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