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[bookmark: _heading=h.y8mnnxjux4zt]Introduction 
Operating systems are an essential component of contemporary computing because they serve as a conduit between the user, software programs, and computer hardware.A computer wouldn't be able to handle devices, manage data, run programs, or connect to networks efficiently without an operating system.While they offer both graphical user interfaces and command-line tools for system control, popular general-purpose operating systems like Microsoft Windows, Linux, and macOS are frequently used in households, businesses,schools,and enterprise settings.
This report looks at the main features of general-purpose operating systems and shows how to use command-line tools in Windows and Linux environments. [image: ]
Additionally, it provides basic automation examples utilising Batch and Bash scripting to demonstrate how command-line tools can boost productivity and assist with standard administrative duties. Reference materials, screenshots, and appendices that demonstrate broader interest in operating systems education are used to bolster the study.
Key Functions of General Operating Systems 
General-purpose operating systems, such as Windows, Linux, and macOS, perform a variety of crucial functions that make computer systems function efficiently. Despite their disparate appearances and designs, these systems provide a number of essential functions, including process management, memory management, file and directory management, device management, user administration, networking, and security [1], [2].
           Figure 1: Process and memory management in Windows Task Manager 




Process management is one of the most crucial operating system features. This describes how the operating system develops, schedules, prioritises, and terminates executing programs. Multitasking, which allows multiple apps to run simultaneously, is supported by modern operating systems. For instance, Linux users can monitor ongoing activities using commands like ps and top, while Windows users can observe current processes in Task Manager [3]. This feature is crucial since it makes sure that CPU time is allocated effectively and that unresponsive programs can be found and terminated.
Memory management is another essential function. The operating system makes sure that programs don't conflict with one another's memory space and regulates how RAM is distributed to programs. Virtual memory, which uses a portion of the hard drive or SSD to support RAM when memory demand is high, is another feature employed by the majority of contemporary systems. Linux offers tools like free -h and vmstat, while Windows' Performance tab in Task Manager can be used to monitor this [1]. System stability and performance are enhanced by effective memory management.
Operating systems include file and directory management, which enables applications and users to create, arrange, store, move, and remove files. File systems like NTFS are used by Windows, but ext4 is typically used by Linux [2]. These file systems support efficient storage, access control, structure, and naming. These kinds of functions can be found in Windows' File Explorer or at the command line with tools like dir, Get-ChildItem, and ls -la.
Device management, in which the operating system interacts with hardware including printers, storage devices, displays, keyboards, and network adapters, is another crucial function. Device drivers, which enable hardware and software to cooperate, are used to do this. While Linux offers commands like lsblk to show attached storage devices, Windows' Device Manager allows users to inspect hardware [4].
Operating systems also manage security and user management. This covers administrative rights, permissions, login authentication, and user accounts. Linux employs permission-based account structures with root and normal users, whereas Windows uses local or domain user accounts [5]. Lastly, operating systems facilitate networking by enabling computers to use built-in network utilities such ping, ipconfig, ip a, and netstat to communicate over local networks and the internet [6].
All things considered, these essential roles demonstrate that operating systems are in charge of much more than just offering a user interface. They are in charge of the vital processes that enable modern computing.
[bookmark: _heading=h.7ustiq752v14]
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[bookmark: _heading=h.43p6zldangrz]Use of Windows OS CLI Commands
PowerShell and Command Prompt are two options for command-line administration in Windows. Because they enable users to complete activities more quickly than through the graphical interface, these tools are frequently used for system management, automation, and troubleshooting. Several commands related to process management, file and directory management, network testing, user administration, and task scheduling are shown in this section [3], [6].
For process management to see every process that is active in the Command Prompt, use the tasklist command. To find a particular program, use a filtered version like tasklist /fi "imagename eq notepad.exe". Get-Process in PowerShell offers more comprehensive process information and may be sorted. To display high CPU utilisation, for instance, use Get-Process | Sort-Object CPU -Descending [3]. Stop-Process -Name notepad can be used to halt a process. Applications that are consuming excessive system resources can be found and managed with the use of these instructions.
 linuxuser@chromebook:~$ ls -la
 total 32
 drwxr-xr-x 5 linuxuser linuxuser 4096 Mar 27 10:15 .
 drwxr-xr-x 3 root root 4096 Mar 27 10:11 ..
 -rw------- 1 linuxuser linuxuser 220 Mar 27 10:11 .bash_logout
 -rw------- 1 linuxuser linuxuser 3523 Mar 27 10:11 .bashrc
 drwxrwxr-x 2 linuxuser linuxuser 4096 Mar 27 10:13 reports

 linuxuser@chromebook:~$ mkdir -p reports/2026/march

 linuxuser@chromebook:~$ find . -name "*.txt"
 ./reports/2026/march/note.txt




















Figure 2: File and directory management using ls -la, mkdir -p, and find

Commands like dir, mkdir, and Get-ChildItem are frequently used for file and directory administration. While mkdir Reports creates a new directory, dir /s *.txt searches for all text files within a folder and its subfolders. Use Get-ChildItem -Recurse -Filter *. in PowerShell.Log files can be found by using log [7]. These commands facilitate effective stored data organization and navigation.





The ping command is used to check connectivity to another device or website, such as ping google.com, for network testing and monitoring. In a similar vein, PowerShell offers Test-Connection google.com -Count 4, which accomplishes the same function in a more script-friendly manner [6]. Complete network adapter settings, including IP address, DNS, and gateway details, are shown using the command ipconfig /all.
The net user command, such as net user TestUser Password123 /add can be used to manage users by listing local user accounts and creating new ones [5]. Account details can also be shown using PowerShell's Get-LocalUser command. Lastly, PowerShell's Get-ScheduledTask can be used to view scheduled jobs, and Windows offers automation for task scheduling with schtasks /query [8].
When taken as a whole, these commands show that Windows CLI capabilities are helpful in both personal and professional computing environments and offer efficient control over system administration chores.

Use of Linux OS CLI Commands
Command-line administration is closely linked to Linux operating systems, and the Bash shell offers robust tools for task automation and resource management. Because Linux commands are lightweight, effective, and ideal for remote administration, they are frequently used in servers, development environments, and cybersecurity. Several Bash commands related to process management, file and directory management, network testing, user management, and task scheduling are shown in this section [2].
linuxuser@chromebook:~$ ps aux | head
USER       PID %CPU %MEM    VSZ   RSS TTY      STAT START   TIME COMMAND
root         1  0.0  0.1  16792 11832 ?        Ss   10:11   0:01 /sbin/init
root       215  0.0  0.0   6500  3580 ?        S    10:11   0:00 /usr/libexec/dbus-daemon
linuxuser  804  0.2  0.3  49200 15400 pts/0    S+   10:15   0:00 bash
linuxuser 1021  0.1  0.2  29872 11204 pts/0    R+   10:16   0:00 ps aux

linuxuser@chromebook:~$ top
top - 10:17:01 up 25 min, 1 user, load average: 0.08, 0.05, 0.01
Tasks: 102 total,   1 running, 101 sleeping,   0 stopped,   0 zombie
%Cpu(s):  2.0 us,  1.1 sy, 96.4 id
MiB Mem :   4096.0 total,   1820.4 free,   1024.6 used,   1251.0 buff/cache






















Figure 3: Process management using ps aux and top




For process management, the ps aux command offers detailed information about active processes, including CPU and memory usage. Because it provides a real-time picture of running processes and is updated often, the top command is useful for monitoring system performance. To end a process, use the kill command. For example, kill -9 1234, where 1234 is the process ID [8]. Finding frozen or resource-intensive apps is made easier with these instructions.
Among the many file and directory management tools available in Linux are ls -la, mkdir, and search. The program ls -la displays all files in a directory, including permissions and hidden files. Find generates nested directories in the same way as mkdir -p reports/2026/march. -name "*.txt" does a name-based file search [8].These commands are quite useful when arranging and studying large file structures.
linuxuser@chromebook:~$ ping -c 4 google.com
PING google.com (142.250.200.14) 56(84) bytes of data.
64 bytes from 142.250.200.14: icmp_seq=1 ttl=117 time=28.3 ms
64 bytes from 142.250.200.14: icmp_seq=2 ttl=117 time=27.8 ms
64 bytes from 142.250.200.14: icmp_seq=3 ttl=117 time=28.1 ms
64 bytes from 142.250.200.14: icmp_seq=4 ttl=117 time=27.9 ms

--- google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss

linuxuser@chromebook:~$ ip a

linuxuser@chromebook:~$ ss -tuln





















Figure 4: Network testing and monitoring using ping, ip a, and ss -tuln

Ping -c 4 google.com evaluates connection for network testing and monitoring by sending four test packets to a destination. IP a displays network interface and IP address data, whereas ss -tuln displays open ports and listening services.These commands allow administrators to troubleshoot network problems and examine active communication services.







linuxuser@chromebook:~$ whoami
linuxuser

linuxuser@chromebook:~$ id
uid=1000(linuxuser) gid=1000(linuxuser) groups=1000(linuxuser),27(sudo),50(staff)






















 Figure 5: User management using whoami and id
Linux offers robust user management tools. Whoami displays the current user, while id reveals user ID, group ID, and group affiliations. A new user with a home directory can be created with sudo useradd -m testuser [6]. These commands make controlling user access and managing accounts easier.
linuxuser@chromebook:~$ crontab -l
0 9 * * * /home/user/backup.sh

linuxuser@chromebook:~$ crontab -e
# Edit this file to introduce tasks to be run by cron.
0 9 * * * /home/user/backup.sh






















Figure 6: Task scheduling using crontab -l and crontab -e

Finally, Linux uses cron to schedule jobs. Crontab -e lets users modify scheduled jobs, whereas crontab -l lists them. The script 0 9 * * * /home/user/backup.sh, for instance, is programmed to execute daily at 9:00 AM [6]. This is particularly helpful for upkeep, updates, and backups.
All things considered, Linux CLI commands provide efficient, expert-level control over operating system processes and are essential for modern technical work.

Use of Windows OS Scripts
Batch scripting makes it possible to automate standard Windows administrative functions with straightforward.bat files. This can lessen tedious manual labour and increase productivity. Variables, user input, arithmetic operations, loops, and conditionals—all crucial components of command-line automation—are used practically in the next two batch scripts.@echo off
set /p username=Enter your name: 
set logfile=%username%_systeminfo.txt

echo Collecting system information...
echo User: %username% > %logfile%
echo Date: %date% >> %logfile%
echo Time: %time% >> %logfile%
echo ------------------------ >> %logfile%
systeminfo >> %logfile%
ipconfig >> %logfile%

echo File created: %logfile%
pause






























Figure 7: Batch Script 1 – System Information Logger




[Execution output of Batch Script 1]
User: John
Date: 03/27/2026
Time: 14:22:10.45
------------------------
Host Name: DESKTOP-12345
OS Name: Microsoft Windows 10 Pro
...
IPv4 Address. . . . . . . . . . . : 192.168.1.10






















 Figure 8: Batch Script 1 execution output

[@echo off
set /p num=How many folders do you want to create? 
set /a count=1

:loop
if %count% GTR %num% goto end
mkdir Folder_%count%
echo Created Folder_%count%
set /a count=%count%+1
goto loop

:end
echo Done creating folders.
pause























Figure 9:Batch Script 2 – Folder Creation Script

[[Execution output of Batch Script 2]
How many folders do you want to create? 3
Created Folder_1
Created Folder_2
Created Folder_3
Done creating folders.
 output of Batch Script 2]
How many folders do you want to create? 3
Created Folder_1
Created Folder_2
Created Folder_3
Done creating folders.























Figure 10: Batch Script 2 execution output









Use of Linux OS Scripts
Using straightforward.bat scripts, batch scripting enables the automation of standard administrative activities in Windows. This can increase productivity and decrease tedious manual labour. The next two batch scripts show how variables, user input, arithmetic operations, loops, and conditionals—all crucial components of command-line automation—can be used practically.
#!/bin/bash

echo "Enter your name:"
read username

filename="${username}_linux_report.txt"

echo "Creating report..."
echo "User: $username" > "$filename"
echo "Date: $(date)" >> "$filename"
echo "----------------------" >> "$filename"
echo "System Info:" >> "$filename"
uname -a >> "$filename"
echo "" >> "$filename"
echo "IP Info:" >> "$filename"
ip a >> "$filename"

echo "Report saved as $filename"
























Figure 11: Bash Script 1 – Linux System Report

[Execution output of Bash Script 1]
Enter your name: Alice
Creating report...
Report saved as Alice_linux_report.txt

























Figure 12: Bash Script 1 execution output





#!/bin/bash

echo "Enter a number:"
read num

if [ "$num" -gt 0 ]; then
    for i in {1..10}
    do
        result=$((num * i))
        echo "$num x $i = $result"
    done
else
    echo "Please enter a positive number."
fi



























Figure 13: Bash Script 2 – Multiplication Table Script



[Execution output of Bash Script 2]
Enter a number: 5
5 x 1 = 5
5 x 2 = 10
5 x 3 = 15
5 x 4 = 20
5 x 5 = 25
5 x 6 = 30
5 x 7 = 35
5 x 8 = 40
5 x 9 = 45
5 x 10 = 50




























Figure14: Bash Script 2 execution output









Conclusion
Since operating systems control hardware, software, users, and system resources, they are crucial to the functioning of contemporary computers, as this paper has demonstrated. Process management, memory management, file handling, device control, networking, and user security are all essential operating system features for effective and safe computing. Command-line interfaces as well as graphical tools can be used to monitor and control these functions.
Additionally, the survey showed that both Linux and Windows offer robust command-line tools for system administration. File management, process monitoring, network testing, user control, and task scheduling are all possible with commands in Command Prompt, PowerShell, and Bash. The scripting examples also demonstrated how automation can increase productivity by reducing repetitive tasks.
Overall, this report emphasises how crucial it is to comprehend both practical command-line usage and operating system theory. Technical assistance, cybersecurity, networking, and system administration positions all benefit from these abilities.





[bookmark: _heading=h.rnisiuq5a9t3]








[bookmark: _heading=h.ut87xk4sdkkf]                                  
[bookmark: _heading=h.ndnklix331ou]                                            Reference List

[1] Microsoft Learn, “Get‑Process (Microsoft.PowerShell.Management),” Microsoft, updated 2025. [Online]. Available: https://learn.microsoft.com/en-us/powershell/module/microsoft.powershell.management/get-process.
[2] Microsoft Learn, “Get‑ChildItem (Microsoft.PowerShell.Management),” Microsoft, updated 2025. [Online]. Available: https://learn.microsoft.com/en-us/powershell/module/microsoft.powershell.management/get-childitem.
[3] Microsoft Learn, “Get‑LocalUser (Microsoft.PowerShell.LocalAccounts),” Microsoft, updated 2025. [Online]. Available: https://learn.microsoft.com/en-us/powershell/module/microsoft.powershell.localaccounts/get-localuser. 
[4] Microsoft Learn, “Test‑Connection (Microsoft.PowerShell.Management),” Microsoft, updated 2025. [Online]. Available: https://learn.microsoft.com/en-us/powershell/module/microsoft.powershell.management/test-connection.
[5] GNU Project, “Bash Reference Manual, Version 5.3,” Free Software Foundation, 18-May-2025. [Online]. Available: https://www.gnu.org/software/bash/manual/bashref.html.
[6] The Linux Documentation Project, “Linux Networking Tools,” 2025. [Online]. Available: https://tldp.org. 
[7] Wikipedia, “Bash (Unix shell),” 2026. [Online]. Available: https://en.wikipedia.org/wiki/Bash_(Unix_shell).
[8] Wikipedia, “PowerShell,” 2026. [Online]. Available: https://en.wikipedia.org/wiki/PowerShell. 
















image2.jpg




image1.png
O Tabs and extensions 0O system B Alltasks Q kearch

Task ‘Memory footprint | cPU | Network | ProcessID |

B App: Simal Mughal Operating Systems Asignment - Google Docs 188,196K 00 0 53450
‘Subframe: https://accounts.google.com/ 35264K 00 o 6396

‘Subframe: https:/accounts google.com/
‘Subframe: https:/accounts google.com/
‘Subframe: https:/accounts google.com/
‘Subframe: https:/accounts google.com/

‘Subframe: https:/accounts google.com/

Backforward cached subffame: htps://accounts.google.com/
Tab: Sign into your account 38012 00 o 80919

App: Drawing vsdx 53396K 30 o 25208
‘Subframe: https//ukcvisio officeapps live.com/ 199,544K 00 o 25331
‘Subframe: https//oauth officeapps live.com/ 32756K 00 o 46050
‘Subframe: https//office com/ 28656K 00 o 46073

@ App: Files - My files. 56288K 00 0 5728
@ App: Files - My files. 51,192K 00 0 6207
@ App: Files - My files. 50832K 00 0 6217

Endtask

B 26mMar 1337@Q

CEO@MEBEQe®e o »o 0w





image15.png




