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Operating systems (OS) are a fundamental component of modern computing, acting as the interface between users and computer hardware. They manage system resources, provide essential services, and ensure that applications run efficiently and securely. This report explores the key functions of general-purpose operating systems and demonstrates the practical use of Windows command-line interface (CLI) tools. By combining theoretical knowledge with practical examples, the report aims to enhance understanding of how operating systems operate and how system administrators can manage tasks effectively.

1. [bookmark: _Toc207344612]Key functions of general Operating Systems
2. Operating systems such as Microsoft Windows, macOS, and Linux perform several essential functions that allow computers to operate efficiently. These functions include process management, memory management, file system management, device management, and security.
3. One of the most important functions is process management, which involves handling running programs (processes). The operating system ensures that multiple processes can run simultaneously without interfering with each other. For example, in Windows, tools like Task Manager allow users to monitor CPU usage, end tasks, and manage background processes. This demonstrates how the OS allocates CPU time and prioritises tasks (Silberschatz et al., 2018).
4. Another key function is memory management. The OS is responsible for allocating and deallocating memory to processes as needed. It ensures that each application has enough memory to function while preventing one program from accessing another’s memory space. In Windows, this can be observed in Task Manager under the “Performance” tab, where RAM usage is displayed. Efficient memory management improves system performance and prevents crashes (Tanenbaum & Bos, 2015).
5. File system management is also essential. The OS organises data into files and directories, allowing users to store, retrieve, and manage information easily. Windows uses file systems such as NTFS, which support permissions, encryption, and large storage capacities. Users can view and manage files through File Explorer, demonstrating how the OS handles storage and data organisation.
6. In addition, operating systems perform device management, which involves controlling hardware components such as printers, keyboards, and storage devices. The OS uses drivers to communicate with hardware, ensuring compatibility and proper functionality. For example, the Device Manager in Windows allows users to view and update drivers, showing how the OS interacts with physical devices.
7. Finally, security and user management are critical functions. Operating systems control access to resources through user accounts, passwords, and permissions. Windows provides features such as User Account Control (UAC) and file permissions to protect sensitive data and prevent unauthorised access. These security measures help maintain system integrity and protect against threats (Stallings, 2018).
8. Overall, operating systems play a vital role in managing hardware and software resources, ensuring efficiency, security, and usability.


[bookmark: _Toc207344618]2. Use of Windows OS CLI commands.
The Windows Command Line Interface (CLI), including Command Prompt and PowerShell, provides powerful tools for system management. These commands allow users to perform tasks more efficiently than using graphical interfaces.
Process Management
Commands such as:
· tasklist — Displays all running processes 
· taskkill /PID [id] /F — Terminates a specific process 
These commands help monitor and control system activity. For example, tasklist shows active processes along with memory usage, while taskkill can forcefully stop unresponsive programs.

File & Directory Management
Common commands include:
· dir — Lists files and directories 
· cd — Changes directory 
· mkdir — Creates a new folder 
· del — Deletes files 
These commands allow users to navigate and manage the file system efficiently. For instance, dir provides a detailed view of directory contents, while mkdir helps organise files by creating new folders.

Network Testing & Monitoring
Useful commands include:
· ping — Tests connectivity to another device 
· ipconfig — Displays IP configuration 
· netstat — Shows network connections 
These commands are essential for troubleshooting network issues. For example, ping can verify whether a server is reachable, while ipconfig provides details about the system’s IP address.


User Management
Commands such as:
· net user — Displays user accounts 
· net user username password /add — Creates a new user 
These allow administrators to manage user accounts directly from the CLI. This is particularly useful in multi-user systems or networks.

Task Scheduling
Commands include:
· schtasks — Schedules automated tasks 
For example:
· schtasks /create allows users to schedule scripts or programs to run at specific times, improving efficiency and automation.
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The Linux Operating System provides a powerful Command Line Interface (CLI) that allows users to perform a wide range of administrative and system management tasks efficiently. Unlike graphical interfaces, the Linux CLI offers greater control, flexibility, and speed, making it an essential tool for system administrators and developers.

Process Management
Linux provides several commands to monitor and control running processes:
· ps — Displays active processes 
· top — Shows real-time system processes and resource usage 
· kill — Terminates a process by its Process ID (PID) 
For example, the top command allows users to monitor CPU and memory usage in real time, helping identify processes that consume excessive resources. Similarly, the kill command is useful for stopping unresponsive applications. These tools demonstrate how Linux manages multitasking and system performance (Tanenbaum & Bos, 2015).

File & Directory Management
Linux CLI commands make file management efficient and straightforward:
· ls — Lists files and directories 
· cd — Changes directory 
· mkdir — Creates a new directory 
· rm — Removes files or directories 
· cp — Copies files 
· mv — Moves or renames files 
For example, ls -l provides a detailed list of files, including permissions, ownership, and file size. The rm -r command allows users to delete directories recursively. These commands highlight how Linux handles file organisation and storage efficiently.

Network Testing & Monitoring
Linux includes powerful networking tools:
· ping — Tests connectivity between devices 
· ifconfig or ip a — Displays network configuration 
· netstat — Shows active network connections 
· curl — Transfers data from or to a server 
For instance, ping google.com checks whether the system can reach an external server, while ip a provides detailed network interface information. These commands are essential for diagnosing and troubleshooting network issues.

User Management
Linux systems support multiple users, and the CLI allows administrators to manage them effectively:
· adduser — Creates a new user 
· passwd — Changes a user password 
· userdel — Deletes a user 
· usermod — Modifies user accounts 
For example, the adduser command creates a new account, while passwd ensures account security by setting passwords. These commands demonstrate how Linux enforces access control and system security (Stallings, 2018).

Task Scheduling
Linux uses the cron system to automate tasks:
· crontab -l — Lists scheduled tasks 
· crontab -e — Edits scheduled tasks 
Users can schedule commands or scripts to run automatically at specific times. For example, a cron job can be set to back up files daily. This automation improves efficiency and reduces manual workload.
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Windows operating systems support scripting through Batch files and PowerShell scripts, which allow users to automate tasks, manage systems efficiently, and reduce manual effort. Scripts are especially useful for repetitive tasks, system administration, and configuration management.

Batch Scripting
Batch scripts are simple text files with a .bat extension that contain a sequence of Command Prompt instructions. These scripts are easy to create and are commonly used for basic automation tasks.
For example, a simple batch script to display system information and list files:
@echo off
echo System Information:
systeminfo
echo.
echo List of files:
dir
pause
This script runs multiple commands automatically, displaying system details and directory contents. The @echo off command hides unnecessary output, making the script cleaner and easier to read.
Batch scripts can also be used for file management tasks. For instance, a script can automatically create folders, copy files, or delete temporary files. This makes them useful for organising data and maintaining system performance.

PowerShell Scripting
PowerShell is a more advanced scripting environment compared to Batch scripting. It uses a command structure known as “cmdlets” and supports complex operations, including working with system processes, services, and network configurations.
For example, a PowerShell script to display running processes:
Get-Process | Sort-Object CPU -Descending
This command lists all running processes and sorts them by CPU usage, allowing users to identify resource-intensive applications.
Another example is a script to create a new user:
New-LocalUser -Name "TestUser" -Password (ConvertTo-SecureString "Password123" -AsPlainText -Force)
This demonstrates how PowerShell can be used for user management, which is particularly useful in administrative environments.

Automation and Task Scheduling
Windows scripts can be combined with Task Scheduler to automate tasks. For example, a script can be scheduled to run daily to back up files or clean temporary folders.
A simple Batch backup script:
xcopy C:\Users\Documents D:\Backup /E /I /Y
This script copies all files from one directory to another automatically. When scheduled, it ensures regular backups without user intervention.

Advantages of Windows Scripting
One major advantage of scripting is automation, which saves time and reduces human error. Scripts also improve consistency, as tasks are performed the same way every time. Additionally, PowerShell provides powerful tools for system administration, making it suitable for managing large networks and complex systems (Microsoft Docs, 2023).
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The Linux Operating System provides a powerful Command Line Interface (CLI) that allows users to perform a wide range of administrative and system management tasks efficiently. Unlike graphical interfaces, the Linux CLI offers greater control, flexibility, and speed, making it an essential tool for system administrators and developers.

Process Management
Linux provides several commands to monitor and control running processes:
· ps — Displays active processes 
· top — Shows real-time system processes and resource usage 
· kill — Terminates a process by its Process ID (PID) 
For example, the top command allows users to monitor CPU and memory usage in real time, helping identify processes that consume excessive resources. Similarly, the kill command is useful for stopping unresponsive applications. These tools demonstrate how Linux manages multitasking and system performance (Tanenbaum & Bos, 2015).

File & Directory Management
Linux CLI commands make file management efficient and straightforward:
· ls — Lists files and directories 
· cd — Changes directory 
· mkdir — Creates a new directory 
· rm — Removes files or directories 
· cp — Copies files 
· mv — Moves or renames files 
For example, ls -l provides a detailed list of files, including permissions, ownership, and file size. The rm -r command allows users to delete directories recursively. These commands highlight how Linux handles file organisation and storage efficiently.

Network Testing & Monitoring
Linux includes powerful networking tools:
· ping — Tests connectivity between devices 
· ifconfig or ip a — Displays network configuration 
· netstat — Shows active network connections 
· curl — Transfers data from or to a server 
For instance, ping google.com checks whether the system can reach an external server, while ip a provides detailed network interface information. These commands are essential for diagnosing and troubleshooting network issues.

User Management
Linux systems support multiple users, and the CLI allows administrators to manage them effectively:
· adduser — Creates a new user 
· passwd — Changes a user password 
· userdel — Deletes a user 
· usermod — Modifies user accounts 
For example, the adduser command creates a new account, while passwd ensures account security by setting passwords. These commands demonstrate how Linux enforces access control and system security (Stallings, 2018).

Task Scheduling
Linux uses the cron system to automate tasks:
· crontab -l — Lists scheduled tasks 
· crontab -e — Edits scheduled tasks 
Users can schedule commands or scripts to run automatically at specific times. For example, a cron job can be set to back up files daily. This automation improves efficiency and reduces manual workload.
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In conclusion, this report has explored the key functions of general operating systems and demonstrated the practical use of both Windows and Linux command-line tools, as well as Windows scripting. Operating systems play a vital role in managing hardware resources, running applications, and ensuring system security and stability. Functions such as process management, memory management, file handling, and device control are essential for the efficient operation of any computer system.
The use of command-line interfaces in both Windows and Linux has shown how system administration tasks can be performed more efficiently compared to graphical interfaces. Commands for managing processes, files, networks, and users provide greater control and flexibility, which is particularly important in professional IT environments. Additionally, the use of scripting in Windows, including Batch and PowerShell, highlights the importance of automation in reducing repetitive tasks and improving productivity.
Overall, this report has demonstrated that understanding both the theoretical and practical aspects of operating systems is essential for effective system management. By combining knowledge of OS functions with hands-on use of CLI commands and scripts, users can improve their technical skills and work more efficiently in real-world computing environments.
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