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[bookmark: _Toc162914162][bookmark: _Toc217052118]Introduction 
In this report I go over the foundational nature of operating system software layers that allow computer systems to function. As a user, we don't notice the complex process running in the background to keep our computers functioning and how the software interacts with the hardware. A multipurpose operating system acts as a bridge between computer hardware and the end users, enabling a steady, stable environment where applications and programs can be executed seamlessly. Comprehensive operating systems such as Microsoft Windows or Linux use a range of critical functions to control hardware resources, maintain system stability and ensure security. The functions listed are important in both personal and professional use cases, as they allow multitasking, encryption of data, and keep a constant flow of user interaction.
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[bookmark: _Toc217052119]1. Key Functions of General Operating Systems
[bookmark: _Toc162914166]A main function of an operating system is process management, which in its core principle is a function that manages the execution of multiple programs simultaneously at the same time. The OS is in charge of creating, scheduling and terminating processes while also checking that each process receives adequate CPU time. In comprehensive systems, this is usually done through pre-emptive multitasking, where the core processor is quickly switching between tasks to give an illusion of parallel execution. 

Within Windows 10 & 11, process management can be monitored using the built-in app Task Manager, which puts on display current running applications, background processes and hardware usage such as CPU, Memory/RAM, Storage/HDD/SSD and Network/Ethernet. This enables the end users to observe and point out any performance issues, which can then be acted on by terminating unresponsive applications. Using the process management as it was intended to be can significantly improves overall system responsiveness and stop a single application from excessively using system resources.
Sufficient memory management is a critical fundamental process for overall system function. The OS must allocate and deallocate available memory to processes while also stopping unauthorised access between the two systems. Today's operating systems utilise methods such as virtual memory, which enables systems to borrow disk space and an extension of memory RAM. [1]
In Windows 10 & 11, memory usage can be observed within Task Manager under the Performance tab. The operating system automatically controls paging and swapping without the need for end-user intervention. This method simplifies computing for the end user while also maximising hardware efficiency to its potential. In the absence of effective memory management, systems would undoubtedly suffers inconvenient frequent crashes and reduce performance when running multiple applications at the same time, as this puts strain on the hardware.
Operating systems also control how data is stored and retrieved within a file system such as file explorer. This consists of organising files into directories, managing permissions and keeping data integrity. the file system allows end-users to store, locate and encrypt information in a structured way.
Within Windows, file system management is opened through file explorer, where end-users can create folders, move files and modify access permission. NTFS, the main windows file system, enables advanced features like encryption and access controls, which are necessary for security reason and within multi-users environments.
Functioning security is a necessary feature for comprehensive operating systems. This involves managing end-user accounts, authentication and access permissions. Operating systems execute strict security polices to avoid unauthorised access into personal or professional system resources. [2]

Windows has user management through setting > accounts, where as system administrators can configure multiple user privileges. features like user account control (UAC) effectively stop malicious software from entering and making system-level changes without any authorisation.
In conclusion, common operating systems execute several interlinked functions, such as process management, memory management, file system organisation and security enforcement. All of these functions execute processes together to confirm the effectiveness, secureness and reliability of system operations. interpreting these critical functions can allow a foundation for analysing not only Windows but also Linux operating systems in practical context.



[bookmark: _Toc217052120]2. Use of Windows OS CLI Commands
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[bookmark: _Toc162914168]For Windows command-line interface tools, specifically within PowerShell, for my use case. The task illustrates the practical application of 3 important PowerShell commands, each chosen for this application is commonly used within administrative scenarios. These important commands give an example of how CLI based tools can often outperform GUI alternatives most notable in areas within automation, remote management and batch processing. [3]

The three commands presented consist of: Get-Process, which shows all current running processes on the system, including key performance metrics such as CPU and memory usage; Get-Service, which lists current system services and their statuses; Get-NetIPConfiguration, which shows network configuration and network adaptor details such as IP address ipv4 ipv6, gateway and DNS servers, the command is particularly useful assisting in diagnosing network problems or verifying system configuration in managed environments. [4]

The listed commands focus on key PowerShell features like object-oriented output, pipeline support, and consistent verb-noun naming conventions. for example Get-Process | Where-Object { $_.CPU -gt 50 } demonstrates how the command supports pipeline filtering for processes that excessive CPU usage threshold, illustrating power shells capability to link commands to be refined for data analysis. Additionally the involvement of Get-Help further show the importance of easily obtainable built-in documentation, which is a main feature of Microsoft’s PowerShell’s doctrine. Administrators can easily get syntax information, usage examples and parameter explanations straight from the command line, decreasing the dependence of external resources and increasing workflow efficiency

Through executing this exercise, the shift from graphical user-interface to command-line administration becomes evidently clear. CLI commands allow repetitive, automated tasks that are important in corporate environments, like the need for bulk service management or automated reporting. As shown in Microsoft’s actual documentation and training pathways. PowerShell has become the foundation for windows automation, by allowing extensibility through many modules and integration with Azure, Active Directory and other corporate services. The practical application further pushes concepts like operating systems interaction while also developing usable job-relevant skills aligned within professional IT roles.


[bookmark: _Toc217052121]3. Use of Linux OS CLI Commands
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[bookmark: _Toc162914170]The Linux command-line interface (CLI) is a key foundational piece of Unix-like operating systems, giving administrators and end-users with accurate control and authority over system resources, file management and process operation. Whereas a graphical user interface fails in this aspect, the Linux built-in terminal allows streamlined interaction with the operating system by using short but powerful command prompts. The demonstrated tasks unfold necessary bash commands through practical execution within a Ubuntu virtual machine, showcasing the practicality and efficiency of reliable Linux administration via the built-in terminal. Each executed command was thoroughly selected solely based on its frequent comprehensiveness use in everyday system tasks, and its relevant importance within scripting, automation and system maintenance workflow. [5] [6]

The documented bash command lines showcase the use of pwd, which showcases the entire path of the current working directory, assisting end-users in comprehending their location within the file system ranks. The ls -la bash command presents directory contents in detail, displaying file permissions, ownership, sizes and hidden files, which is crucial for inspecting and troubleshooting. The cd bash command enables navigation back and forth between directories, constructing the foundation of the entire file system interactions. Directory management is controlled, but utilising "mkdir" to build directories and "rm" commands for the removal of files or folders whenever it's combined with the appropriate flag response.

The documented screenshots showcase the Ubuntu terminal displaying both bash command inputs and outputting the final result, providing important context in showing visual confirmation of the correct way to execute these commands and reinforcing clarity. To give an example, the command chmod script.sh illustrates how Linux has the capability to enforce security protocols through permission bits, enabling read, write and execute authorised access to the owner while limiting permission for specific group members and other end-users. this can be reflected as a fundamental principle of multi-user operating system architecture.
These bash commands show an extensive emphasis on important Linux philosophies, such as the ideology that every process is treated as a file, the dependency on text-based configuration and the capability of joining small tools through pipes and redirection. Bash command line proficiency is necessary for proactive Linux management; this hands-on exercise displays theoretical operating system ideas into practical use cases.

[bookmark: _Toc217052122]4. Use of Windows OS Scripts
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[bookmark: _Toc162914172]Writing scripts at the PowerShell level provides system administrators with strong, object-oriented frameworks in which automation can occur while also significantly extending the capabilities of traditional conservative Windows batch scripts. By moving away and not depending on plain text processing, PowerShell operates on put-together objects, enabling more trustworthy, readable and maintainable automation. This task shows the evolution and execution of PowerShell script, System-Info & Report.PS1, created with the intention of gathering system information and reporting. The script accurately depicts how the automation process can be streamlined into a routine administrative workflow. The overall output of this script improves consistency and reduces the chances of human error in system management tasks.
The scripting process begins by detailing two repetitive functions: "Write-Status", which will then output a formatted informative message which improves the script's readability for the end-user and feedback, and "Write-ErrorMsg", which is a process for standardising reporting. The use case for these functions is to encourage modularity, ultimately creating an easier environment for scripts to be maintained and extended. Windows Management Instrument (WMI) queries are the incorporated through the "Get-WmiObject" cmdlet to then get crucial system information such as the current operating system version, processor specifications, total installed memory and storage disk capacity. These data key metrics are frequently required in administrative reporting, asset inventory and within system auditing scenarios. [7]
A structured text file is created using the "Out-File" cmdlet script, which writes the collected data into a Word document or note pad text file. Dynamic timestamping is involved to control that each execution produces an independent named report, which then stops unintentional overwriting of previous outputs. To increase the overall reliability the script uses the "Try-Catch" blocks that are primarily used to handle potential arising errors during the file creation process or data retrieval. This method ensures that the script fails gracefully, giving meaningful constructive feedback to the end-user instead of terminating the process unexpectedly without prior warning. Furthermore, the end-user interaction is implemented via the script "Read-Host", which allows the end-user the choice of opening the report instantly upon completion thus improving the overall reliability without compromising automation.
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[bookmark: _Toc162914174]The use of bash scripting serves as a vital component of automation and system management within the Linux environment thus allowing administrators to join independent bash command-lines to be implemented and reused within a scheduled and scalable workflow. Rather than manually executing bash commands, these scripts allow tasks to be executed repeatedly and efficiently, which is highly valued in multi-user and server-based systems. This task displays practical use of Ubuntu Linux Virtual Box machine actively running within Oracle Virtual Box showcasing the creation process and execution of bash commands, nano myscript.sh, used to create or edit the bash script using the nano text editor, which is a frequently used editor within the Linux environment. Finally, after saving the script, the end-user applies an execution permission using the command line chmod +x myscript.sh. This process is necessary for Linux as the scripts are not executable by default. The use case of chmod showcases the base security model Linux uses within its system, where execution permissions must be explicitly granted [8]

Successfully executing this script is done by using ./myscript.sh, assuming that the script is held within the current working directory. When it is successfully executed, the expected output is system information to the terminal, which will display a header labelled "system information" and the current timestamp, displaying the time and date. This final output reinforces that the script was executed successfully without any errors demonstrating the basic command substitution, which in most cases it is using the date command within the script to grab current data from the live session on the system.
The documented script shows an emphasis on several key Linux operating systems concepts. The first notable one is the necessary importance of file permissions and execution content in Unix-like systems. The second one is the demonstration of how bash scripts can be totally automated to retrieve system information, thus replacing the manual command lines with reusable logic. And finally, the screenshot shows an evident correct use case of scripting workflow: script creation, permission assignment and execution verification. [9]

In conclusion, this practical demonstration illustrates how bash scripting is implemented within the Linux command-line environment and how it gives a foundation for automation, monitoring and administrative efficiency. The workflows listed are necessary for administrative systems such as DevOps and cybersecurity roles where scripts are constantly used together to compile system data, enforce configuration and simplify operational tasks


[bookmark: _Toc217052124]Conclusion 
This comprehensive report has strategically delved into the fundamentals and principles of practical applications of today's operating systems through structured theoretical study and a documented hands-on technical engagement with two systems, Windows and Linux environments. Task 1 laid out a strong conceptual foundation by analysing the core inner workings of operating system functions, like process management, memory allocation, file system structures and comprehensive security mechanisms. These concepts are further backed up by direct interactions with Windows graphical user interfaces and administrative tools, allowing a strong sense of clarity between theoretical models within a real-world system and how it behaves with the end-user.
[bookmark: _Toc162914175]
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TUTORIAL ACTIVITY: OPERATING SYSTEM TYPES

OS Type: Batch | Key Feature: Handles large amounts of work by processing jobs together with little or no user input. | Common Examples: IBM OS
OS Type: Batch | Key Feature: Lets many users use the system at the same time by sharing CPU time. | Common Examples: Unix & Linux
OS Type: Distributed | Key Feature: Connects multiple independent computers and makes them work as one system. | Common Examples: Amoeba
OS Type: Mobile | Key Feature: Designed for smartphones and tablets, focusing on touch and mobility. | Common Examples: IOS and Android
OS Type: Network| Key Feature: Controls and manages shared resources across a network. | Common Examples: Windows Server
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