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Introduction 

 This report explores the main functions of popular general-purpose operating systems and demonstrates 
practical command-line usage in both Windows and Linux. It also shows how simple scripts can automate 
everyday tasks. All commands were run on my own laptop (Windows 11) and Ubuntu virtual machine, with 
screenshots taken directly from my screen as evidence. Multiple sources were used to support the 
explanations. 

 

 

1 Key Functions of General-Purpose Operating Systems 
Operating systems act as the central control mechanism for computer systems, facilitating the seamless 

integration of hardware and software components to ensure stable and efficient operation. Prominent 

general-purpose operating systems include Microsoft Windows, various Linux distributions such as 

Ubuntu, and Apple’s macOS. Although these platforms share fundamental responsibilities, they differ 

significantly in their user interfaces and design philosophies [1], [2]. The core functions of an operating 

system encompass process management, memory management, file and directory management, device 

management, networking, security, and user interface services. 

 

Process Management  

Process management involves the initiation, scheduling, monitoring, and termination of concurrently 

executing programs. The operating system allocates CPU time slices to each process to prevent resource 

contention and system hangs. In Windows, the Task Manager provides real-time visibility into active 

processes, displaying CPU and memory utilisation and enabling the termination of unresponsive tasks. 

Linux achieves similar oversight through command-line utilities such as ps and top, as well as graphical 

system monitors. Inadequate process management can result in system freezes due to competition for 

CPU resources [3], [4]. 

Memory Management  

Memory management is responsible for allocating Random Access Memory (RAM) to individual 

programs and employs virtual memory techniques, such as swapping data to secondary storage when 

physical RAM is insufficient. This mechanism prevents memory conflicts between applications. 

Windows provides Resource Monitor and the Performance tab in Task Manager for detailed memory 

monitoring, while macOS offers the Activity Monitor with comparable functionality. Linux’s open-

source kernel allows extensive optimisation, making it particularly effective in server environments 

where performance and stability are critical [2], [5]. 

File and Directory Management  

File and directory management organises data into hierarchical structures, enforces access permissions 

to protect data integrity, and prevents corruption. Windows utilises File Explorer for this purpose, 

whereas Linux offers both graphical file managers and powerful command-line tools such as ls, cp, and 
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mv. Both systems support the viewing of hidden files and extend to drive formatting and storage space 

monitoring [1], [6]. 

Device Management and Additional Services  

Device management enables communication between the operating system and hardware peripherals, 

including printers, USB devices, and graphics cards, using appropriate drivers. Integrated security 

features such as firewalls, user account management, and encryption are essential. Networking 

capabilities support connectivity to the internet and other devices, while the user interface — 

encompassing the Windows Start menu, Linux desktop environments (e.g., GNOME), and the macOS 

dock — provides the primary means of interaction [3], [7]. Contemporary operating systems also 

incorporate automated power management and update mechanisms [4], [5]. 

 

Comparative Analysis  

Despite their varied appearances, modern general-purpose operating systems perform a 

consistent set of core functions. Windows remains popular for general computing and gaming, 

Linux excels in server environments due to its customisability and stability, and macOS 

delivers a streamlined experience within the Apple ecosystem. Cross-referencing information 

from multiple sources has been invaluable in understanding both the underlying similarities 

and the platform-specific strengths of these operating systems [2], [6] 
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Fig.1 Task Manager   

Fig. 1 

1 Windows Task Manager  

 

 

 

 

Fig. 2: Resource Monitor  
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Fig. 3: Windows Resource Monitor 

 

 

Fig. 4: Windows File Explorer 
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Fig. 5: Linux top 
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2. Use of Windows OS CLI Commands 
Command Prompt and PowerShell were used to explore Windows command-line functionality on a 

Windows 11 laptop. Ther following screenshots are from different commands, incorporating relevant 

switches and options, were executed to demonstrate practical system administration across key areas. 

Screenshots were captured showing both the command syntax and resulting output [8], [9]. 

Process management 

 

Fig. 6 : : tasklist /v – lists all running processes with extra info like memory and status 

 

 

Fig. 7: The Notepad in tasklist 

 

 

Fig. 8:taskkill /PID 32992 /f – forces a process to close by its PID. I used it on a test notepad. 
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Fig. 9: The process with PID 32992 (Notepad) had been terminated 

 

I found tasklist and taskkill useful for cleaning up stuck programs. The network ones helped me check 

why my Wi-Fi was slow once. The commands that I used worked as expected when I typed them 

carefully. I used a few options/switches like /f for force or -n for count because the basic command 

alone doesn’t give enough detail [9], [10]. 
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File and Directory Management  

Commands such as dir /s /b provided recursive file listings in bare format, while del /q /s *.tmp enabled 

silent deletion of temporary files across directories. These operations illustrate efficient file system 

navigation and maintenance directly from the command line. 

 

 

Fig. 10: dir /s /b – shows all files recursively in bare format 
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Fig. 11: del /q /s *.tmp – quietly deletes all temp files in subfolders [8]. 
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Network Testing and Monitoring 

Network diagnostics were performed using ipconfig /all to display comprehensive configuration details, 

ping -n 10 google.com to test connectivity and latency, and netstat -ano to view active connections with 

associated process IDs. These commands were instrumental in diagnosing intermittent Wi-Fi 

connectivity problems. 

 

 

Fig. 12: ipconfig /all – shows full network details including DNS [10]. 
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Fig. 13: ping -n 10 google.com – sends 10 pings to test connection. 
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Fig. 14: netstat -ano – shows active connections with process IDs. 
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User Management  

The commands net user and whoami /all were used to enumerate local user accounts and display 

detailed information regarding the current user’s privileges and group memberships. 

 

 

Fig. 15: net user – lists all local users 

 

 

 

Fig. 16 : whoami /all – shows current user and groups/privileges.[9]. 
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Task Scheduling 

Scheduled tasks were examined with schtasks /query /fo LIST, while the syntax for creating new tasks 

was tested using schtasks /create. 

Overall, the use of appropriate switches (such as /f for force and -n for count) significantly enhanced 

the functionality of basic commands. The practical application of these tools demonstrated how the 

Windows CLI supports efficient system administration without reliance on graphical interfaces. All 

commands executed as expected when entered correctly, reinforcing the value of command-line 

proficiency for troubleshooting and maintenance tasks [9], [10]. 

 

 

Fig. 17: schtasks /query /fo LIST – lists all scheduled tasks. 
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Fig. 18: schtasks /query /fo LIST – lists all scheduled tasks. 

 

 

 

 

Fig. 19: schtasks /create /tn "MyTask" /tr "notepad.exe" /sc once /st 14:00 – creates a one-time task [8]. 
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3. Use of Linux OS CLI Commands 
A series of Bash commands were executed within an Ubuntu virtual machine to explore Linux 

command-line capabilities. A few commands with appropriate options and switches were tested across 

the required areas, with screenshots documenting both input and output [6], [11]. 

 

Process management 

Process management in Linux was explored using several powerful commands. The ps aux command 

displays a comprehensive list of all running processes, including user ownership, CPU and memory 

utilisation. For real-time monitoring, the top command was employed, providing a dynamic view of 

system resources. Additionally, the kill -9 command was tested to demonstrate forceful termination of 

processes when necessary. These tools allow administrators to effectively monitor system performance 

and manage processes with precision [6], [11]. 

 

 

Fig. 20: ps aux – shows all processes with user, CPU, memory [11]. 

 

 

Fig. 21: top -– live view. 

 

 

Fig. 22: kill -9 – force kill a process 
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File & directory management 

File and directory operations form a fundamental part of Linux system administration. The ls -la 

command was used to list all files and directories with detailed permissions and ownership information. 

Recursive directory copying was performed using cp -r, while mv enabled renaming and moving of 

files and folders. The mkdir -p command facilitated the creation of nested directory structures, and rm 

-rf was demonstrated (with caution) for removing directories and their contents. These commands 

provide fine-grained control over the Linux file system [6]. 

 

 

Fig. 23: ls -la – list all files including hidden with details [6]. 

 

 

 

Network testing/monitoring 

Network-related activities were examined using several diagnostic commands. The ip addr show 

command displayed detailed information about network interfaces and IP addresses. Connectivity 

testing was conducted with ping -c 5 google.com, while ss -tuln was used to view listening sockets and 

active network services. These commands enable efficient troubleshooting of network issues and 

monitoring of system connectivity without graphical tools [10]. 

Linux command-line utilities offer significant flexibility and power. Commands such as ps aux and top 

deliver extensive real-time system information, while file and network tools allow rapid and precise 

administration. However, caution is required with potentially destructive commands such as rm -rf, 

which do not request confirmation before execution [6], [11]. 
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Fig. 24: ip addr show – shows network interfaces and IPs. 

 

 

 

 

Fig. 25: ss -tuln – shows listening sockets (replaces netstat) [10]. 

 

User management 

 

Fig. 26: whoami – current user. 

 

Fig. 27: id – user ID and groups. 
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Task scheduling 

 

Fig. 28: crontab -e – edit to add jobs (I added a test one) [11]. 
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4. Use of Windows OS Scripts  
Two Batch scripts were developed to demonstrate the practical application of Windows command-line 

automation. Both scripts incorporate user input, variables, conditional logic or loops, and were designed 

to perform useful system maintenance tasks. 

The first script automates the cleanup of temporary files. It prompts the user to specify a drive letter, 

recursively deletes files with the .tmp extension using the del command with appropriate switches, and 

provides confirmation of the operation. This script illustrates how Batch programming can efficiently 

handle routine housekeeping tasks that would otherwise require manual intervention. 

The second script facilitates the backup of files from a source directory to a designated backup location. 

It requests both source and destination paths from the user, creates the destination folder if it does not 

exist, and utilises a for loop to copy all files while providing real-time feedback. Both scripts were 

written in Notepad, saved with the .bat extension, and executed successfully in Command Prompt. 

Screenshots were captured showing the source code and the resulting output. These examples highlight 

the effectiveness of Batch scripting for automating repetitive administrative procedures in the Windows 

environment. 

 

 

Fig. 29: Windows Batch Script code for cleanup drive  
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Fig. 30: Windows code execution 

 

 

Fig. 31:  Windows Batch Script for buckup drive 
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Fig. 32:  Windows code Script execution for buckup drive 
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5. Use of Linux OS Scripts 
Two Bash scripts were created to demonstrate automation and control flow within the Linux terminal 

environment. Both scripts were developed using the nano editor, made executable, and tested in the 

Ubuntu virtual machine. 

The first script evaluates disk usage for a user-specified directory. It prompts for input, calculates the 

usage percentage using the df command combined with text processing tools, and issues a warning if 

usage exceeds 80%. This provides a simple yet practical monitoring tool for system administrators. 

The second script performs a basic file backup operation. It accepts source and destination paths from 

the user, ensures the backup directory exists, and employs a for loop to copy files while displaying 

progress. Screenshots were taken showing the script code in the nano editor and the corresponding 

execution output in the terminal. These scripts demonstrate the flexibility and power of Bash scripting 

for automating common tasks in Linux environments [11]. 

 

 

Fig. 33:: Linux OS Bash nano code script 
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Fig. 34: Linux OS code execution output 
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Conclusion  
This report has examined the fundamental functions of general-purpose operating systems and 

demonstrated practical command-line and scripting techniques in both Windows and Linux 

environments. The investigation revealed that despite differences in user interfaces, modern operating 

systems perform remarkably similar core tasks, including process management, memory management, 

file system control, device handling, networking, and security. 

The command-line exercises highlighted the efficiency and precision offered by CLI tools. Windows 

commands such as tasklist, ipconfig, and schtasks, alongside Linux equivalents like ps aux, ip addr 

show, and crontab, allow rapid system administration without reliance on graphical interfaces. 

Furthermore, the development of Batch and Bash scripts illustrated how automation can transform 

repetitive tasks into efficient, repeatable processes. These scripts, incorporating user input, variables, 

loops, and conditional logic, demonstrated clear practical value for system maintenance and backup 

operations. 

Overall, the hands-on activities significantly enhanced understanding of operating system architecture 

and strengthened technical skills in using the command line. The experience confirmed that proficiency 

in CLI tools and scripting is essential for effective IT administration. Engaging with multiple sources 

and completing the Cisco Linux Unhatched course provided a well-rounded perspective on both 

theoretical concepts and real-world application. Moving forward, these competencies will serve as a 

strong foundation for more advanced studies in computing and system administration. 
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Appendices 
Appendix 1: Tutorial Activity – OS Types from OS Tutorial  

Appendix 2: Lecture Activities / Activity Log 

Appendix 3: Evidence of Engagement with Online Certified Course 

The Cisco Networking Academy “Linux Unhatched” course was almost completed as part of 

this module also engaged with the Linux essentials course that is self-pace. This course 

provided a foundational introduction to Linux commands, file system navigation, and basic 

system administration — directly supporting the practical elements of this report. 

 

 

Fig. 35: Cisco account dashboard and selected modules 
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Fig. 36: Linux teaching progress 

 

 

Fig. 37: Linux unhatched course 
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Fig. 38Linux Essentials course 

 

 

 

 


