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[bookmark: _Toc207344611]Introduction
This report explores fundamental concepts of modern Operating Systems and demonstrates practical skills in both Windows and Linux environments. It examines essential OS functions such as process management, memory management, file systems and system protection. The report also presents the use of command-line tools in Windows PowerShell and Linux Bash, showing how commands can help users manage and analyze their systems. In addition, simple scripts are created to automate basic tasks. The final sections include a short conclusion, references in IEEE style, and appendices with evidence of online learning activities and tutorial engagement. [1] [2]
1. [bookmark: _Toc207344612]Key functions of general Operating Systems
Operating Systems (OS) are the main software that control how a computer works. They manage hardware, run applications, and provide a user interface. All modern systems such as Windows, macOS and Linux share several core functions. These include process and processor management, memory management, file system organization and system protection. Understanding these functions is important because they show how an OS keeps the computer stable, secure and efficient. The following sections explain each key function with simple examples from Windows 10/11.
1.1 [bookmark: _Toc207344614]Process and Processor Management

One of the main responsibilities of an OS is to manage processes. [2] A process is a running program, and the computer may run hundreds of them at the same time. The OS decides how much CPU time each process receives. This ensures that the computer stays responsive even when many programs are open.
Windows provides a tool called Task Manager, [3] where users can see all active processes. It shows CPU usage, memory usage, disk activity and more. 

[image: A screenshot of a computer

AI-generated content may be incorrect.]
The OS uses a scheduling algorithm to select which process runs next. This avoids conflicts and ensures fairness. Even when an application stops responding, the OS can terminate it safely. Without proper process management, the computer would freeze or crash often.
1.2 [bookmark: _Toc207344615]Memory Management
Memory Management ensures that each application receives the memory it needs. [4] The OS tracks how much RAM is being used and by which processes. When RAM is full, the OS uses virtual memory, [2] (a page file on the disk) to avoid crashes.
In Windows, memory usage can again be seen in Task Manager → Performance → Memory.
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· Allocating RAM to applications
· Moving inactive data to virtual memory
· Preventing one program from accessing another program’s memory
· Freeing memory when programs close
Without these protections, programs could overwrite each other’s data or cause system errors.





1.3 [bookmark: _Toc207344616]File System Management
File System Management controls how files are stored, organised and accessed. Different OS types use different file systems:
· Windows → NTFS
· Linux → EXT4
· USB drives → FAT32 or exFAT [5]
The OS keeps track of file names, permissions, creation dates, and folder structures. [2]
In Windows, users can view file system information by opening File Explorer and checking disk Properties.
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[bookmark: _Toc207344617]1.4 Security and Protection

Modern OSs include many built-in security features. [1] These protect the system from viruses, unauthorised access and accidental damage. Examples include:
· User account control (UAC)
· File permissions
· Windows Defender / Firewall
· Encryption (BitLocker)
In Windows, Device Security and Virus Protection can be seen in Windows Security settings. [2]
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[bookmark: _Toc207344618]2. Use of Windows OS CLI commands.

This section demonstrates the use of ten Windows PowerShell commands. Each command was executed on a Windows 10/11 system, and screenshots were taken to show the results. PowerShell is a powerful tool for system administration, monitoring and automation. [6] The commands below help users check system information, manage files, monitor processes and test network connectivity.

Command 1: Get-ChildItem
This command lists files and folders in the current directory. It is similar to using File Explorer but through the command line.
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Command 2: Get-Process
This command displays all running processes, including CPU and memory usage. It helps users monitor application behaviour.
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Command 3: Get-Service
This command lists all Windows services and their status (Running, Stopped, etc.). It is useful for checking essential background services.
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Command 4: Get-Date
This command shows the current system date and time. It is simple but often used in scripts and logs.
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Command 5: Test-Connection google.com
This command tests the network connection by sending ICMP packets (similar to ping). It helps diagnose internet problems.
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Command 6: Get-NetIPAddress
This command displays IP configuration details, including IP address, gateway and network interface.
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Command 7: Get-ComputerInfo
This command provides detailed system information, such as OS version, BIOS, hardware and updates.
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Command 8: Clear-Host
This command clears the PowerShell window. It is helpful for keeping the console clean while working.
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Command 9: Get-EventLog -LogName System -Newest 10
This command displays the 10 most recent system events. It is useful for identifying system errors or warnings.
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Command 10: Get-LocalUser
This command lists all local user accounts on the computer, which helps with user management and security.
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[bookmark: _Toc207344619]3. Use of Linux OS CLI commands.
This section demonstrates the use of ten Linux Bash commands. All commands were executed inside an Ubuntu virtual machine running in Oracle VirtualBox on my Windows laptop. [7] Using a virtual machine provides a safe and realistic environment for learning Linux, because it works like a real operating system without affecting the main computer. The terminal was used to run each command, and screenshots were taken to show the results. The explanations below describe what each command does and why it is useful. [8]
Command 1: ls
The ls command lists the files and folders inside the current directory. It helps the user see what items are available and is often the first command used when navigating in Linux.
[image: ]
Command 2: pwd
The pwd command shows the current working directory. It helps the user know their exact location in the file system.
[image: ]
Command 3: whoami
This command displays the username of the current logged-in user. It is useful when working on systems with multiple accounts or when checking permissions.
[image: ]
Command 4: hostname
The hostname command prints the name of the computer. This is helpful when working with networks or identifying a system inside a virtualised environment.
[image: ]

Command 5: date
This command shows the current date and time. It is often used for checking system time settings or adding timestamps to logs and scripts.
[image: ]
Command 6: mkdir demo
The mkdir command creates a new directory named demo. Creating folders is essential for organising files and structuring projects.
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Command 7: touch notes.txt
This command creates an empty file named notes.txt. It is a quick way to prepare new files before adding content.
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Command 8: echo "Hello Linux" >> notes.txt
The echo command prints text, and using >> appends the text to a file. Here it was used to write a short message into notes.txt. This is useful for adding notes or logging information.
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Command 9: cat notes.txt
The cat command displays the content of a file directly in the terminal. It allows quick reading of text files without needing a graphical editor.
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Command 10: free -h
This command shows the amount of RAM that is free and used on the system. The -h option makes the information easier to read. It is helpful for monitoring system performance.
[image: A screenshot of a computer

AI-generated content may be incorrect.]



[bookmark: _Toc207344620]4. Use of Windows OS scripts.
This section demonstrates the use of PowerShell scripts in Windows. [6] PowerShell is a powerful automation tool that allows users to perform system tasks more quickly and with fewer manual steps. Scripts are commonly used for checking system health, managing files, and collecting information. Below are simple examples of scripts that were created and executed. Screenshots were taken after each script was run.

Script 1: Create a Folder Automatically 

[image: ] This script creates a new folder called ScriptDemo on the C: drive. It is useful for preparing directories for backups, projects, or file organisation.
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Script 2: Export Running Processes to a Text File 

This script lists all running processes on the system and saves the information into a text file. It is helpful for troubleshooting performance problems, checking CPU usage, or keeping a log for later review.
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Script 3: Display Only Running Services
This script filters Windows services and shows only those that are currently running. It helps users understand which background tasks are active and whether important system components are functioning correctly.
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Key Features Demonstrated
· Automation: Scripts run tasks automatically without manual clicking.
· Filtering & output: PowerShell can filter system data and export it into files.
· System monitoring: Scripts help check the health of processes and services.
· File management: Scripts can create folders, move files, and generate logs.
These examples show how everyday administrative tasks can be simplified using PowerShell. Even basic scripts are useful for organising the system and improving efficiency.
[bookmark: _Toc207344623]5. Use of Linux OS scripts.
This section demonstrates the use of three Bash scripts in a Linux environment. [8] All scripts were created and executed inside an Ubuntu virtual machine running in Oracle VirtualBox on my Windows laptop. Using a virtual machine is safe and practical because it provides a controlled environment where Linux can be tested without changing the main system. Each script shows a different feature of the Bash scripting language. Screenshots were taken while creating, saving and running the scripts.
Script 1: Create a Folder Automatically
File name: createfolder.sh
This script creates a new directory called demo_folder in the current location. The mkdir command makes the folder, and the echo line prints a confirmation message on the screen. Such a script could be used when setting up the same folder structure for projects or backups on different systems.
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Script 2: Save System Information to a File
File name: systeminfo.sh
In this script, the uname -a command collects detailed system information, including the kernel version and architecture. The output is redirected into a text file called systeminfo.txt. This is useful for documenting the configuration of a machine or for sending system details to technical support.

[image: A screenshot of a computer

AI-generated content may be incorrect.]

[image: ]

[image: A screenshot of a computer

AI-generated content may be incorrect.]
Script 3: Check Disk Usage
File name: diskusage.sh
This script uses the df -h command to show disk usage in a human-readable format. It displays how much storage is used and how much is available on each mounted partition. This is important for monitoring system performance and ensuring there is enough space for software or updates. Running it from a script makes it easy to repeat the check at any time.
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[bookmark: _Toc207344626]Conclusion
This report explained the key functions of modern Operating Systems and demonstrated practical skills in both Windows and Linux environments. [2] The tasks showed how an OS manages processes, memory, files and system security. The use of Windows PowerShell and Linux Bash commands highlighted how command-line tools can support monitoring, troubleshooting and system control. [6] Simple scripts were also created to automate routine tasks, such as creating folders, checking system information and reviewing running services. Overall, the activities improved understanding of how Operating Systems work and showed the importance of CLI tools for efficient system administration.
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