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[bookmark: _Toc228641028]1. Key Functions of General Operating Systems
Operating Systems (OS) are essential system software that manage hardware resources and provide a platform for application execution. Popular general-purpose operating systems include Microsoft Windows, Linux distributions (e.g., Ubuntu), and macOS. These systems perform several key functions: process management, memory management, file system management, device management, security, and user interface provision. 
Process management involves the creation, scheduling, and termination of processes. The OS ensures efficient CPU utilization through scheduling algorithms such as First-Come-First Serve (FCFS), Round Robin, and Priority Scheduling. In Windows, process activity can be monitored using Task Manager, while Linux provides tools like top or htop to display real-time CPU and memory usage.
Memory management ensures that each process receives adequate memory while preventing interference between processes. Techniques such as paging and virtual memory allow systems to run multiple applications simultaneously, even when physical RAM is limited. Virtual memory extends RAM by using disk storage, improving system efficiency. 
File system management is responsible for organizing and storing data. Operating systems use structured file systems such as NTFS (Windows) and EXT4 (Linux), which support hierarchical directories, file permissions, and journaling.
Security and access control are critical OS functions. Authentication mechanisms such as passwords and biometric systems verify user identity, while authorization controls determine access levels. Additional features such as encryption and firewalls protect systems from unauthorized access and cyber threats.
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Windows Task Manager – Processes Tab
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Linux ‘top’ command output




[bookmark: _Toc228641029]2. Use of Windows OS CLI Commands
Windows operating systems provide Command Prompt and PowerShell as command-line interfaces for system administration. These tools allow efficient management of processes, files, networks, users, and scheduled tasks.
For process management, the command task list /v displays all running processes along with detailed information such as memory usage and status. To terminate a process, task kill /PID <id> /F forcefully stops a specified process. These commands are essential for troubleshooting unresponsive applications.

Network testing and monitoring can be achieved using ipconfig /all, which displays detailed network configuration, including IP address and DNS servers. The ping google.com -n 4 command tests connectivity by sending packets to a remote server and measuring response time.

Task scheduling is automated using the schtasks command. For example:
schticks /create /Tn "Backup" /tr backup.bat /sc daily /st 10:00
creates a scheduled task that runs daily at 10:00 AM. This is useful for automating backups and maintenance tasks.

Refer to Appendix D for output screenshots.
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CMD showing task kill and output
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CMD showing ping command and output

[bookmark: _Toc228641030]3. Use of Linux OS CLI Commands
Linux operating systems rely heavily on the Bash shell for command-line interaction. Bash provides powerful tools for managing processes, files, networks, users, and scheduled tasks.
For process management, PS aux lists all running processes along with their resource usage. The command kills -9 PID forcefully terminates a process using its process ID. File and directory management is performed using commands such as ls -la, which lists all files, including hidden ones, along with permissions and ownership details.
Network monitoring is achieved using commands like ip a, which displays network interfaces and IP addresses. The command ping -c 4 google.com tests connectivity by sending four packets to a remote server.
Task scheduling in Linux is performed using crontab. The command crontab -e allows users to edit scheduled tasks. For example:
0 10 * * * /home/user/script.sh
runs a script daily at 10 AM. This is widely used for automation in server environments.
Refer to Appendix D for output screenshots.




[bookmark: _Toc228641031]4. Use of Windows OS Scripts (Batch)
Batch scripting enables automation of repetitive tasks in Windows environments using simple command-line programs.
Script 1: User Greeting with Condition
Plaintext
@echo off
set /p name=Enter your name:
if "%name%"=="" (
 echo You did not enter a name
) Else (
 echo Hello %name%
)
This script demonstrates user input, variables, and conditional statements.
Script 2: Sum Calculator with Loop
Plaintext
@echo off
:start
cls
echo ===== Sum Calculator (Loop Version) =====

set /p num1=Enter first number: 
set /p num2=Enter second number: 

set /a total=%num1% + %num2%

echo.
echo the total is: %total%
echo.

set /p choice=Do you want to calculate again? (Y/N): 

if /I "%choice%"=="Y" goto start
if /I "%choice%"=="N" goto end

echo Invalid choice! Please enter Y or N.
pause
goto start

:end
echo Thank you for using the calculator!
pause
This script uses a loop to calculate the sum of 2 numbers.
Refer to Appendix D for output screenshots.

[bookmark: _Toc228641032]5. Use of Linux OS Scripts (Bash)
Bash scripting is a powerful tool for automation and control in Linux systems.
Script 1: User Input and Condition
Bash
#!/bin/bash
read -p "Enter your name: " name
if [ -z "$name" ]; then
 echo "No name entered"
else
 echo "Hello $name"This Photo by Unknown Author is licensed under CC BY-NC-ND

fi


Script 2: Loop and Arithmetic
Bash
#!/bin/bash
total=0
for i in {1..5}
do
 total=$((total+i))
done
echo "Total = $total"
Refer to Appendix D for output screenshots.
Bash scripts are commonly used for system automation, server management, and DevOps tasks.
Linux commands were executed using onlinegdb.com, an online Linux terminal to ensure full functionality.


[bookmark: _Toc228641033]Conclusion
Operating systems play a fundamental role in managing computer hardware and software resources. This report highlighted key OS functions, including process management, memory management, file systems, and security. The use of command-line tools in both Windows and Linux demonstrates how administrators can efficiently manage systems and troubleshoot issues. Additionally, scripting in Batch and Bash enables automation of repetitive tasks, improving productivity and reducing human error. Mastery of these concepts is essential for IT professionals.
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Appendices
Appendix A: OS Types
· Batch OS: Executes jobs in batches without user interaction.
· Time-sharing OS: Allows multiple users simultaneously.
· Distributed OS: Manages multiple systems as one.
· Network OS: Manages network resources.
Appendix B: Lecture Activity Log
· Week 1: Introduction to OS
· Week 2: Process & Memory Management
· Week 3: Windows CLI Commands
· Week 4: Linux CLI & Scripting
Appendix C: Online Course Evidence
· Completed: Microsoft Learn – PowerShell Basics

Appendix D: Command Line Interface (CLI) Screenshots
Appendix D1: Process Management (Windows vs Linux)
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Figure D1: Output of tasklist command in Windows Command Prompt
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Figure D2: Output of ps aux command in Bash environment

Explanation:
Windows uses the tasklist command to display running processes in a structured format, while Linux uses ps aux, which provides more detailed and flexible process information. This makes Linux more suitable for advanced system monitoring.

Appendix D2: Network Configuration
[image: ]
Figure D3: Windows network configuration details
[image: ]
Figure D4: Linux network configuration details

Explanation:
Both commands display network configuration information such as IP addresses and interfaces. However, Linux provides a more concise and script-friendly output compared to Windows.

Appendix D3: Connectivity Testing
[image: ]
Figure D5: Windows ping command output
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Figure D6: Linux ping command output

Explanation:
Both operating systems use the ping command to test network connectivity. The difference lies mainly in syntax, demonstrating cross-platform consistency in networking tools.

Appendix D4: File Management
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Figure D7: Windows directory listing
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Figure D8: Linux directory listing with permissions

Explanation:
Linux provides more detailed file information such as permissions, ownership, and hidden files, which enhances system control and security compared to Windows.

Appendix D5: Script Execution
[image: ]
Figure D11: Output of Windows batch script execution
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Figure D12: Output of Bash script execution

Explanation:
Both scripts demonstrate automation of repetitive tasks. However, Bash scripting provides greater flexibility and advanced features compared to Windows batch scripting.
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