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Introduction
Operating systems are an essential software that manages computers being the link between the user and the hardware, the operating system run application. They perform a range of function from memory management, task scheduling, process management, file handling and device control. Modern operating system will either have a command line interface like linux or a graphical interface like windows systems, each coming with their own benefits. This report will look at the key function of operating systems and will demonstrate the use of linux command line interface and the windows operating system. 

[bookmark: _Toc229233709]Key functions of general Operating Systems
An operating system is a suite of programs that manages and controls the computer.[1] Laptops and PCs using Windows will be familiar with a graphical user interface where apps, hardware, and files are represented by icons, and the features are accessible using menus.
Other operating systems such as Linux use the command-line interface. This is a text‑based system where the user controls the computer by typing commands. Command-line interfaces require less processing power and are very powerful but can be difficult to use compared to the graphical user interface.
Operating systems perform a lot of functions to help the computer run. These functions are protection and security, device management, file system management, memory management, and process management.
	Process Management-[2]
Process management is the life cycle of a process from when the program starts until it finishes. Core functions in process management are scheduling, which decides which process uses the CPU next; synchronization, which ensures orderly execution; deadlock handling, which detects and prevents processes waiting forever for resources; and inter‑process communication, which allows processes to exchange data.
	Memory management- [2]
Memory management controls how much data is stored and organised. This is done by allocation and deallocation, which frees up memory space when needed; protection, by stopping processes from interfering with each other’s memory; using virtual memory as extra memory to run large programs; fragmentation handling, which reduces wasted space through compaction; and disk management, which handles file storage, disk scheduling, and backups.
	Device Management- [3]
Operating systems provide an interface for software to interact with hardware components, which manages input/output devices, for example disk drives, keyboards, and monitors.
	File system management- [3]
Operating systems organise and retrieve files through managing directories, file naming, and adding permissions. This ensures that data integrity is maintained through data validation.
Protection and Security - [3]
Operating systems have three main goals: first, operating systems divide the system resources among applications to ensure all applications get a fair share of the computer’s processing power. Secondly, they hide the complexity of the computer hardware, making software run smoothly. Thirdly, they provide services that many applications can utilise, such as file management, security, and network handling.[4]
Key parts for the operating system-
	Kernel- The core of the system which handles the tasks
	Process scheduler- This controls how CPU time is shared
	Memory manager – This manages the RAM and virtual memory
	File system- This organises data and user permissions
	Devices drivers- This is to connect input/output devices to the hardware

[bookmark: _Toc229233710]Use of Windows OS CLI commands
Event Viewer
[image: ]
The Windows Event Viewer shows the events that happen on the system. The Windows Logs section contains the application, security, and system logs. Event Tracing for Windows can be a great place to start troubleshooting a component.[5]



Performance monitor 
[image: ]
The Performance Monitor application shows an in‑depth view of your system, showing metrics on diagnostic results, software configuration, hardware configuration, CPU performance, network performance, disk performance, memory, and report statistics.[6]

Resource monitor
Within the Resource Monitor application, it shows you the usage of the core resources. The Overview tab will show you a general overview, with tabs for CPU, Memory, Disk, and Network going into further detail about the resource usage.[7]
Reliability Monitor
Critical system components are constantly being probed; the data is collected in performance counters. System and app events are tracked and saved as event trace data ready to be exported for further investigation.[8]

[image: ]
Using Get-Process | more prompts PowerShell to show a list of all processes running on the system. Using the | more command limits the output to one screen.
[9] NPM(K) is non‑paged memory; this shows the size of the process data in KB. PM(K) is the size of the process memory. WS(K) is the physical memory being used by the process. CPU(s) is the CPU time used by the process. ID is the unique identifier of the application. SI shows the process session.


[image: ] 
Using the command Get-Process -Name "c*" prompts PowerShell to show a list of all programs running that start with C.
[image: ] 
The “Get-NetIPAdress” command retrieves the devices IP address information 


[image: The image displays a Windows Command Prompt interface, showing a list of running processes with their respective process names, handles, Kernel (K), User Mode (K), Working Set (K), and CPU usage (%).

AI-generated content may be incorrect.] 
Using “Stop-Process” followed by the applications ID will end the program, in this example the ID of 5272 refers to the calculator.
[image: The image shows a command line interface in Windows PowerShell, displaying various local user accounts and their attributes.

AI-generated content may be incorrect.] 
Using the “Get-LocalUser” command allows you to view all local users on the device, also giving further useful information. 


[image: ]
The “Get-LocalGroup” command allows the user to view all groups on the device and gives a description of each group.  
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[10]For scheduling tasks in Unix/Linux, you can utilise the cron service. Cron automates the execution of tasks known as cron jobs. To set up cron jobs, specific syntax is used in the crontab file; each line represents a task. Common uses for cron include automating system maintenance for backups and updates, performing monitoring and reporting tasks, and scheduling scripts to run at specific times.
[image: The image shows a desktop environment with an open Command Prompt window, a recycle bin icon, and an Edge browser tab, along with a system task list displaying running processes.

AI-generated content may be incorrect.]

Using “ps” to display technical information on all active processes
[image: ]
Using “top” to show an ordered list of running process by cpu usage


[image: ]
Using “htop” to open the interactive process monitor
[11]The main information shown in htop is: PID (process ID), USER (process owner), PRI (priority), NI (nice value), VIRT (virtual memory used), RES (RAM used), CPU% (percentage of CPU used), and MEM% (percentage of physical RAM used).
[image: ]
“ps > file.txt” will add all the data shown in “ps” to a text file
“cat file.txt” will show what is being held in the text file
[image: The image shows a Windows desktop with the OneDrive setup page open, offering the option to automatically save files to OneDrive for easy access.

AI-generated content may be incorrect.]
“free” displays data such as total, used and free memory available.
[image: ]
Using “cd /” will take you to the root directory
[image: OneDrive

AI-generated content may be incorrect.]
Using  “cd /home” will take you to the home directory
[image: ]
“mkdir” will make a new directory 
[image: ]
“touch file.txt” creates a new text file called file
[image: ]
“chmod +rwx file.txt” adds read write and execute permissions to the owner of the file.txt file
[12]“ls -l” shows the permissions for files and directories within the directory, shows the owner group of each file, file size, and last modification date, and helps determine which users or groups can access each file.
[image: ]
“echo “Hello World!” > test.txt” will add the text “Hello word!” into the text file
Using the cat command will display what is in the .txt file
[image: ]
“rm -r test.txt” removes the test.txt file from the directory
[image: ]
“history” shows all previously used commands
[image: ]
“clear” clears the terminal 
[image: ]
Using “sudo chmod 750 file.txt” is the command used when the super user/admin is changing the permissions to the file 7 = read write execute, 5 = read/execute only and 0 is no permissions
[image: ]
“ifconfig” shows your IP details  
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[image: The image displays a command prompt interface with a list of options for user management on a Windows OneDrive folder, including adding, removing, and viewing users, with an option to exit.

AI-generated content may be incorrect.]
This script shows how you can use bash scripts to perform user management on systems, to operate the main menu using a while‑true loop and a case statement so the user can stay in the program until they choose option 4, which is to exit the program.[image: The image displays a user interface prompting to select an option, followed by a field to input multiple usernames separated by spaces.

AI-generated content may be incorrect.]
After the user chooses option 2 to add a new user, the program registers and prompts the user to enter a new name, utilising the useradd command, which creates a new user and adds them to the system, giving them a UID automatically.[13]


[image: The image is a command prompt interface with a user prompt asking to select an option and input usernames to remove, separated by spaces.

AI-generated content may be incorrect.]
When the user chooses option 2, it will prompt the user to enter the name of the user they wish to remove from the system. This will utilise the userdel command, which lets you delete users and associated account files such as the home directory.[14]
[image: Exiting.

AI-generated content may be incorrect.]
When the user enters option 4, it exits the program by ending the loop.

[bookmark: _Toc229233713]Use of Linux OS scripts
[image: ]
This is the menu of the movie manager, with numbers being attributed to choices so when the user enters a number from 1 to 6, it correlates with an option shown in the menu. Using an if statement and goto, when the user makes a choice, it goes to the correct screen.[image: Interstellar,

AI-generated content may be incorrect.]When choosing option 1, the program shows the user what movies are currently available to watch.[image: A simple user interface prompts the selection of a movie number to play from a list including Inception, The Matrix, and Interstellar.

AI-generated content may be incorrect.]
After browsing the available movies, the user will be sent to the main menu again, and the user can choose option 2 to play a movie, using if statements again.[image: Enter movie name:

AI-generated content may be incorrect.]
Option 3 from the main menu allows the user to add a new movie to the list so the user has the option to add the movie.
[image: movie,

AI-generated content may be incorrect.]
Option 4 allows the user to add movies to a watch list this is more beneficial for when the there are more movies is the view movies list so the user can chose from their watch list in the future.
[image: The Matrix

AI-generated content may be incorrect.]
In option 5 you can see that the user has chosen the matrix in their watch list.
[image: The image displays a Netflix Movie Manager interface with options to view, play, add movies, add to watchlist, and exit, followed by a prompt to choose an option and press any key to continue.

AI-generated content may be incorrect.]
Option 6 allows the user to exit the program.

[15]Features for batch scripting used for Linux are user input, as batch scripts can read user input for processing, as seen in the script above using user input to navigate through a menu and add movies into the lists. Decision‑making uses if statements to check user inputs or other parameters for the program to understand what to do next.

[bookmark: _Toc229233714]Conclusion
Operating systems are a very important part of a computer system, ensuring that the computer is functioning efficiently and reliable. By using their core function of managing processes, memory management, device management and their system security they provide the foundations of the application use to interact with the computer. Through exploring the windows and linux command line tools demonstrate different ways operating systems can be utilized and how powerful the operating systems are at performing tasks. The demonstrations of bash and batch scripting show how streamline and highly customizable these operating systems can be for administration purposes. Understanding these functions and the importance of operating systems is essential for maintaining modern computer systems. 


[bookmark: _Toc229233715]Tutorial Activity
Different types of Operating Systems

General-purpose OSs:
A general-purpose OS is an operating system that can handle many different types of task and applications. Some attributes a general-purpose OS has are: user friendly interfaces and supports different kinds of hardware. [16]
Popular general-purpose Oss are:[17]
-Microsoft Windows: commonly used in personal computers and laptops
-Linux: an open-source operating system used by organizations
-Chrome OS: an operating system developed by Google used on Google products.

Mobile Oss:
Mobile operating systems are specifically designed for mobile devices like smartphone and tablets. They are optimized for touch-based input, mobility and battery life. These systems are tailored for smaller screens and limited processing power.[18]
There are multiple different types of mobile OS, Android OS, HarmonyOS (Huawei) and IOS (Apple) are the two most popular OS systems for mobile.
Features for these operating systems are-[19]
Android-
Highly customisable and open source
Massive app library
Regular security checks

IOS-
Intuitive and seamless user experience
Robust privacy
Access to exclusive apps
Integration with other apple devices

HarmonyOS- 
Multi-smart device compatibility
Responsive performance
Supports some android applications.


[bookmark: _Toc229233716]Evidence of engagement with 1 online certified course 

The Linux Foundation. [20]
[image: ]
[image: ]
[image: ] [image: ]
[image: The image displays a completed course with a final exam score showing 9 out of 10 questions correct, resulting in a 90% success rate.

AI-generated content may be incorrect.]
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Bash script 

#!/bin/bash
declare -a USERS
add_users() {

    echo "Enter usernames to add (space separated):"
    read -a USERS

    for user in "${USERS[@]}"
    do
        if id "$user" &>/dev/null
        then
            echo "User $user already exists."
        else
            useradd -m "$user"
            echo "Enter password for $user:"
            read -s password
            echo "$user:$password" | chpasswd
            echo "User $user created successfully."
        fi
    done
}
remove_users() {

    echo "Enter usernames to remove (space separated):"
    read -a USERS

    for user in "${USERS[@]}"
    do
        if id "$user" &>/dev/null
        then
            userdel -r "$user"
            echo "User $user removed."
        else
            echo "User $user does not exist."
        fi
    done
}
view_users() {
    echo "List of users on the system:"
    cut -d: -f1 /etc/passwd
}
while true
do
    echo
    echo "====== User Management ======"
    echo "1) Add Users"
    echo "2) Remove Users"
    echo "3) View Users"
    echo "4) Exit"
    echo "============================="

    read -p "Choose an option: " choice

    case $choice in
        1) add_users ;;
        2) remove_users ;;
        3) view_users ;;
        4) echo "Exiting..."; exit 0 ;;
        *) echo "Invalid option." ;;
    esac
done



Batch scripting

 @echo off

:: ===============================
:: Movie Array
:: ===============================
set movie[0]=Inception
set movie[1]=The Matrix
set movie[2]=Interstellar
set movieCount=3

:: Watchlist Array
set watchCount=0

:: ===============================
:: Menu
:: ===============================
:menu
echo.
echo ===== Netflix Movie Manager =====
echo 1. View Movies
echo 2. Play Movie
echo 3. Add Movie
echo 4. Add to Watchlist
echo 5. View Watchlist
echo 6. Exit
echo =================================

set /p choice=Choose an option:

if "%choice%"=="1" goto viewMovies
if "%choice%"=="2" goto playMovie
if "%choice%"=="3" goto addMovie
if "%choice%"=="4" goto addWatch
if "%choice%"=="5" goto viewWatch
if "%choice%"=="6" goto end

echo Invalid option
goto menu


:: ===============================
:: View Movies
:: ===============================
:viewMovies
echo.
echo ===== Available Movies =====
for /L %%i in (0,1,%movieCount%-1) do (
    call echo %%i. %%movie[%%i]%%
)
pause
goto menu


:: ===============================
:: Play Movie
:: ===============================
:playMovie
echo.
echo Select a movie number to play:

for /L %%i in (0,1,%movieCount%-1) do (
    call echo %%i. %%movie[%%i]%%
)

set /p movieChoice=Enter movie number:

call set selected=%%movie[%movieChoice%]%%

if "%selected%"=="" (
    echo Movie not found.
) else (
    echo Now Playing: %selected%
)

pause
goto menu


:: ===============================
:: Add Movie
:: ===============================
:addMovie
echo.
set /p newMovie=Enter movie name:

if "%newMovie%"=="" (
    echo Movie name cannot be empty.
    goto menu
)

set movie[%movieCount%]=%newMovie%
set /a movieCount+=1

echo Movie added successfully!
goto menu


:: ===============================
:: Add to Watchlist
:: ===============================
:addWatch
echo.
echo Select movie to add to watchlist:

for /L %%i in (0,1,%movieCount%-1) do (
    call echo %%i. %%movie[%%i]%%
)

set /p watchChoice=Enter movie number:

call set selected=%%movie[%watchChoice%]%%

if "%selected%"=="" (
    echo Movie not found.
    goto menu
)

set watch[%watchCount%]=%selected%
set /a watchCount+=1

echo Added to watchlist!
goto menu


:: ===============================
:: View Watchlist
:: ===============================
:viewWatch
echo.
echo ===== Your Watchlist =====

if "%watchCount%"=="0" (
    echo Watchlist is empty.
    goto menu
)

for /L %%i in (0,1,%watchCount%-1) do (
    call echo %%i. %%watch[%%i]%%
)

pause
goto menu


:: ===============================
:: Exit
:: ===============================
:end
echo Goodbye!
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PS C:\Windows\system32> Get-LocalUser

Enabled Description
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solved.
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