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[bookmark: _Toc216765078]Introduction
Operating Systems (OS) are an essential part of modern computing, acting as an intermediary between computer hardware and users. Without an operating system, a computer would not be able to execute applications, manage hardware resources, or provide a user-friendly interface. This report focuses on the key functions of general-purpose operating systems, such as Microsoft Windows, macOS, and Linux. The discussion is based on practical observation of a commonly used operating system, Microsoft Windows 10/11, and supported by academic and professional sources. Understanding these functions is important for students studying Computer Architecture and Operating Systems, as it provides a foundation for effective and secure use of computing systems in the workplace.
[bookmark: _Toc216765079]1. Key functions of general Operating Systems
A general operating system (OS) is responsible for managing computer hardware and providing a stable platform for users and applications. Modern operating systems such as Microsoft Windows, macOS, and Linux perform several essential functions to ensure efficiency, reliability, and security. This section analyses the key and common functions of general operating systems, using Microsoft Windows as a practical example.
One of the most important functions of an operating system is process management. A process is a program that is currently being executed. The operating system controls how processes are created, scheduled, and terminated. It ensures that multiple processes can run at the same time through multitasking, while sharing the CPU fairly. In Windows, process management can be viewed using the Task Manager, where running applications and background processes are displayed along with their CPU usage. This allows users to monitor performance and close unresponsive programs. Effective process management improves system responsiveness and overall performance [1].  
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 1: Windows Task Manager showing running processes and CPU usage.

Another key function is memory management. The operating system is responsible for allocating and deallocating memory to running processes. Each application requires a certain amount of RAM to operate correctly. Modern operating systems use virtual memory, which allows part of the storage drive to be used as additional memory when physical RAM is limited. In Windows, memory usage can be monitored in the Performance section of Task Manager. Proper memory management prevents system crashes and allows multiple applications to run smoothly at the same time [2].

[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 2: Task Manager performance view displaying system memory usage.

File system management is also a core operating system function. It controls how data is stored, organised, and accessed on storage devices. Windows uses the NTFS file system, which supports file permissions, large file sizes, and security features. Through File Explorer, users can create, delete, copy, and organise files and folders. A well-structured file system helps users manage data efficiently and protects files from accidental loss or unauthorised access [3].
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 3: Windows File Explorer showing folders and file properties.

In addition, operating systems perform device and input/output (I/O) management. This function allows the OS to communicate with hardware devices such as printers, keyboards, and external drives. Device drivers act as intermediaries between hardware and software. In Windows, devices can be managed through Device Manager, where users can update drivers or troubleshoot hardware problems. This abstraction allows applications to work without needing detailed knowledge of the hardware [1].
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 4: Windows Device Manager displaying installed hardware devices.

Finally, security and user management are essential functions of modern operating systems. The OS controls user authentication, access permissions, and system protection features. Windows provides built-in security tools such as antivirus and firewall settings through Windows Security. These features protect systems against malware and unauthorised access, which is especially important in workplace and educational environments [2].
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 5: Windows Security dashboard showing system protection status.



[bookmark: _Toc216765080]2. Use of Windows OS CLI commands.
Command Line Interface (CLI) tools are an important part of the Windows operating system. They allow users and system administrators to manage files, processes, networks, and system settings more efficiently than using only the graphical interface [4]. 
This task documents the use of approximately ten Windows Batch and PowerShell commands, explaining their purpose and practical application.
The dir command is used to list files and directories in the current location. It helps users quickly check folder contents without opening File Explorer.
[image: A computer screen shot of a black screen

AI-generated content may be incorrect.]Figure 6: Command Prompt showing the use of the dir command.

The cd (change directory) command allows navigation between folders in the file system. It is essential for moving to the correct working directory when performing tasks.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 7: Using the cd command to change directories.

The mkdir command creates a new directory. This command is commonly used when organising files or preparing project folders.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 8: Creating a new folder using the mkdir command.

The copy command duplicates files from one location to another. It is useful for backups and file distribution.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 9: Copy command used to duplicate a file.

The del command deletes files from the system. Care must be taken when using this command because deleted files do not go to the Recycle Bin.
[image: A computer screen with white text

AI-generated content may be incorrect.]Figure 10: Deleting a file using the del command.

The ipconfig command displays network configuration details, including IP address and default gateway. It is often used for network troubleshooting.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 11: ipconfig command displaying network information.

The ping command tests network connectivity between the local machine and another device or server. It helps diagnose connection issues.
[image: A computer screen shot of a black screen

AI-generated content may be incorrect.]Figure 12: Ping command testing connectivity to a remote host.

The tasklist command displays currently running processes, similar to Task Manager but in text format.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 13: tasklist command showing active processes.

The taskkill command terminates a running process using its process ID or name. It is useful when applications become unresponsive.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 14: taskkill command used to end a running process.
Finally, the PowerShell command Get-Process provides detailed information about running processes. PowerShell commands are more powerful and flexible than traditional batch commands [5].
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 15: PowerShell showing the Get-Process command output.

Using CLI commands improves efficiency, supports automation, and enhances troubleshooting skills, which are essential in professional computing environments. [5]

[bookmark: _Toc216765081]3. Use of Linux OS CLI commands.
Linux operating systems rely heavily on the Command Line Interface (CLI) to manage files, users, processes, and system resources. Bash (Bourne Again Shell) is the most commonly used shell in Linux systems. Understanding Bash commands is essential for system administration and technical roles. This task documents the use of approximately ten common Linux Bash commands with practical explanations [7].
The pwd command displays the current working directory. It helps users understand their location within the Linux file system hierarchy [8].

[image: A screenshot of a computer program

AI-generated content may be incorrect.]Figure 16: Linux terminal showing the pwd command output.

The ls command lists files and directories in the current location. It can be combined with options such as -l to display detailed file information.

[image: A computer screen shot of a computer

AI-generated content may be incorrect.] Figure 17: Using the ls command to list directory contents.

The cd command allows users to change directories. It is essential for navigating the Linux file system.

[image: Linux change directory using cd command]Figure 18: Changing directories using the cd command.

The mkdir command creates new directories. It is often used when organising project folders.

[image: How to Create Directories in Linux Using mkdir Command]Figure 19: Creating a directory with the mkdir command.

The cp command copies files or directories from one location to another. It is commonly used for backups.
[image: How to Use cp Command Effectively in Linux [14 Examples]]Figure 20: Copying a file using the cp command.

The rm command removes files or directories. This command must be used carefully because deleted files cannot be easily recovered.
[image: How to Remove a Directory and File in Linux [rm Command]]
Figure 21: Removing a file using the rm command.

The ps command displays information about currently running processes. It helps users monitor system activity.

[image: How to Check Running Processes in Linux Using ps, top, htop, and atop  Commands]Figure 22: ps command showing active processes.

The top command provides a real-time view of system performance, including CPU and memory usage.
[image: Check Linux Running Processes]Figure 23: top command displaying live system performance.

The chmod command changes file permissions. Linux uses permission settings to control access to files and directories.
[image: enter image description here] Figure 24: Changing file permissions using chmod.

Finally, the df command displays disk space usage for file systems. It helps monitor storage availability.
[image: df - show disk space usage | Unix Tutorial]Figure 25: df command showing disk usage information.

Using Bash commands allows efficient system management and supports automation and troubleshooting. These skills are valuable in both academic and professional computing environments [9].

[bookmark: _Toc216765082]4. Use of Windows OS scripts.
Windows operating systems support scripting languages that allow users and system administrators to automate tasks and manage system resources efficiently. Two common scripting options in Windows are Batch scripts and PowerShell scripts. PowerShell is more advanced and widely used in modern Windows environments. This task demonstrates key features of Windows OS scripting using PowerShell examples [10].
One important feature of PowerShell scripting is automation of repetitive tasks. For example, a simple script can be used to display system information. The Get-ComputerInfo command retrieves details such as operating system version, hardware information, and memory status. This script helps administrators quickly collect system data without navigating through multiple graphical menus.
[image: A screenshot of a computer

AI-generated content may be incorrect.] Figure 26: PowerShell script using Get-ComputerInfo to display system details.

Another key feature is file and directory management through scripts. A PowerShell script using New-Item can automatically create folders, while Get-ChildItem lists files in a directory. Combined in a script, these commands help organise project folders efficiently. This is useful in workplace environments where consistent folder structures are required.
[image: A screenshot of a computer

AI-generated content may be incorrect.] Figure 27: PowerShell script creating and listing directories.

PowerShell also supports process management. The Get-Process command displays running processes, and Stop-Process can be used to terminate unresponsive applications. Using scripts for process control is faster than manually opening Task Manager, especially on multiple systems.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 28: PowerShell script managing running processes.
Another key feature of PowerShell is conditional logic, such as if statements. Scripts can make decisions based on system conditions. For example, a script can check if a file exists and display a message if it is found. This improves script reliability and prevents errors during execution.
[image: A screenshot of a computer

AI-generated content may be incorrect.] Figure 29: PowerShell script using an if condition to check file existence.

Finally, PowerShell scripts support output and reporting. The Out-File command allows script results to be saved to a text file for later review. This feature is useful for logging system checks and maintaining records for troubleshooting.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 30: PowerShell script exporting output to a text file.
Overall, Windows scripting improves efficiency, reduces human error, and supports automation. These features are essential for system administration and professional computing tasks in modern organisations.



[bookmark: _Toc216765083]5. Use of Linux OS scripts.
Linux operating systems use scripting languages such as Bash (Bourne Again Shell) to automate tasks, manage files, and control system processes. Bash scripting is widely used for system administration, batch processing, and repetitive task automation. This task documents key features of Linux scripting using practical Bash examples [11].
One key feature of Bash scripts is automation of repetitive tasks. For example, a simple script can display system information using the uname -a command, which outputs details about the Linux kernel and operating system version. This script saves time by quickly providing essential system data.
[image: 10 Commands to Collect System and Hardware Info in Linux]Figure 31: Bash script displaying system information using uname.

Bash scripts also enable file and directory management. Commands such as mkdir and touch can be combined in a script to create folders and files automatically. Using loops, scripts can generate multiple files or directories efficiently, which is useful for organising projects or backups.
[image: How to Create a Directory in Linux via mkdir Command]Figure 32: Bash script creating directories and files automatically.

Another important feature is conditional logic. Scripts can use if statements to make decisions based on file existence or system status. For example, a script can check if a file exists using if [ -f filename ] and display a message accordingly. This prevents errors and ensures scripts execute correctly in different situations.
[image: How to Check if a File Exists in Bash]Figure 33: Bash script using an if statement to check file existence.

Bash scripting also supports process management. Commands like ps and kill can be scripted to monitor and terminate unresponsive processes automatically. This is especially useful for maintaining server performance without manual intervention.
[image: How to Kill a Process in Linux From the Command Line]Figure 34: Bash script monitoring and terminating processes.

Finally, Bash scripts can perform output and reporting. Using the echo command combined with redirection operators (> or >>), scripts can save results to text files. This allows logging of system checks or task results for review and auditing.
[image: Save the Output of a Command to a File in Linux]Figure 35: Bash script saving output to a text file for logging.
Overall, Bash scripting enhances efficiency, reduces manual workload, and supports automation in Linux environments. Mastery of these scripts is essential for professional computing and system administration tasks.

[bookmark: _Toc216765084]Conclusion
This report has explored the key functions and practical use of operating systems in both Windows and Linux environments. 
Tasks 1 to 5 demonstrated essential OS features, including process and memory management, file systems, device control, security, and user management. The use of CLI commands and scripting highlighted how automation, efficiency, and troubleshooting are enhanced in professional computing. 
Windows PowerShell and Linux Bash scripts were shown to simplify repetitive tasks, manage files, and monitor processes. 
Overall, understanding both graphical and command-line functionalities provides a solid foundation for effective system administration and computing in the workplace.
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abhishek@fedora:~/Documents

[abhishek@localhost Documents]$ 1ls -la
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$ pwd
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[tecmint@tecmint]$ mkdir -m 777 dir-1
[tecmint@tecmint]$

[tecmint@tecmint]$ 1s -1d dir-1 | awk '{print $1}'
ArwXrwxrwx

[tecmint@tecmint]$

[tecmint@tecmint]$ mkdir -m a=rwx dir-2
[tecmint@tecmint]$

[tecmint@tecmint]$ 1s -1d dir-2 | awk '{print $1}'
ArwXrwxrwx

Linux mkdir Command Examples
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[tecmint@tecmint]$ cp --backup=numbered -v file-1.txt file-2.txt
'file-1.txt' -> 'file-2.txt' (backup: 'file-2.txt.-1~')
[tecmint@tecmint]$

[tecmint@tecmint]s

[tecmint@tecmint]$ cp --backup=numbered -v file-1.txt file-2.txt
'file-1.txt' -> 'file-2.txt' (backup: 'file-2.txt.-2~')
[tecmint@tecmint]$

[tecmint@tecmint]s

[tecmint@tecmint]$ cp --backup=numbered -v file-1.txt file-2.txt
'file-l.txt' -> 'file-2.txt' (backup: 'file-2.txt.-3-')

How to Copy Files and Directories in Linux
[cp Command Examples]





image22.png
1 tecaint tecaint 0 Jul 6 12:21 fossmint. txt
X050 1 Gacmint tecmint 0 Jul 6 12:21 tecmint.x
cocnintoTecking -/tecaint_riles § ra tecaint.txt fossaint.txt
ocnintoTacking -/ tecaint files

ecnintBTachint -/tacaint riles § touch tecaint.txt fossmint.txt

Fosanine. txt tecaint. tut
cin -/tacaint_files

"
is

H
H
ocnintaTackine -/tecaint riles § 1
s
H
H





image23.png
j+§

runcloudamy-server:~$ ps ux
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top - 09:49:45 up 4:55, 4 users, load average: 0.01, 0.62, 0.00
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File Edit

-MW-r--r--.
drwxr-xr-x.
drwxr-xr-x.
drwxrwxr-x.
drwxrwxr-x.
drwxrwxr-x.

NN NN

ch Terminal Help

[root@filesharesamba ManagerIT]# 11
total @

platypus platypus @
platypus platypus 6
platypus platypus 6
root klit 6
root k2it 6
root k3it 6

[root@filesharesamba ManagerIT]#
[root@filesharesamba ManagerIT]# chmod 777 *

chmod: changing permissions of ‘KoordinatorlIT’: Operation not permitted
chmod: changing permissions of ‘Koordinator2IT’: Operation not permitted
chmod: changing permissions of ‘Koordinator3IT’: Operation not permitted
[root@filesharesamba ManagerIT]# 11

total @

- FWXFWXTWX .
d rwx rwxrwx .
d rwx rwxrwx .
drwxrwxr-x.
drwxrwxr-x.
drwxrwxr-x.
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[root@filesharesamba ManagerIT]# whoami

root

[root@filesharesamba ManagerIT]# l

:33 File 1.txt

:07 Folder 1

:10 Folder 2

:09 KoordinatorlIT
:34 Koordinator2IT
:34 Koordinator3IT

:33 File 1.txt

107

:10

:09 KoordinatorlIT
:34 Koordinator2IT
:34 Koordinator3IT
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greys@server:~ $ df -h
Filesystem

tmpfs
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B Windows PowerShell X + v

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\odirl> Get-ComputerInfo

WindowsBuildLabEx
WindowsCurrentVersion
WindowsEditionId
WindowsInstallationType
WindowsInstallDateFromRegistry
WindowsProductId
WindowsProductName
WindowsRegisteredOrganization
WindowsRegisteredOwner
WindowsSystemRoot
WindowsVersion
0SDisplayVersion
BiosCharacteristics
BiosBIOSVersion
BiosBuildNumber

BiosCaption

BiosCodeSet
BiosCurrentLanguage
BiosDescription
BiosEmbeddedControllerMajorVersion
BiosEmbeddedControllerMinorVersion
BiosFirmwareType

: 26100.1.amd6U4fre.ge_release.240331-1435
: 6.3

: Professional

: Client

16/11/2024 15:55:20

: 00330-80000-00000-AAQU7
: Windows 10 Pro

: odirlei_cotrim@hotmail.com
: C:\Windows

: 2009

: 24H2

{7, 8, 11, 12...}
{HPQOEM - 0, T93 Ver. 01.22.00, HP - 1160000}

: T93 Ver. 01.22.00

: enUS

: T93 Ver. 01.22.00
: 56

: 75

: Uefi
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Directory: C:\Users\odirl

PS C:\Users\odirl>

.

PS C:\Users\odirl> Get-ChildItem

Mode LastWriteTime
19/11/2024 PERNE]
09/01/2025 22:26
18/11/2025 09:57
29/06/2025 21:04
16/11/2024 16:07
16/11/2024 16:17
15/12/2025 00:20
16/11/2024 16:07
16/11/2024 16:07
29/06/2025 20:55
15/12/2025 23:20
15/12/2025 23:20
17/06/2025 09:34
08/01/2025 18:18
16/11/2024 16:07
30/11/2025 17:00
23/12/2024 17:55
14/12/2025 23:22

Apple
Contacts
Documents
DLLIGEGH
Favorites
Links
Music
OneDrive
OneDrive - University of Wales Trinity Saint David
Pictures
PycharmProjects
Saved Games
Searches
Videos

0 uwtsd.txt
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Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\odirl> Stop-Process -Name "notepad"
PS C:\Users\odirl>
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Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\odirl> Stop-Process -Name "notepad"
PS C:\Users\odirl> $condition = $true

PS C:\Users\odirl> if ( $condition )

>> {

>> Write—Output "The condition was true"
>> }
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Windows PowerShell

Copyright (C) Microsoft Corporation. All rights reserved.

lInstall the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\odirl> Get-Process | Out-File -FilePath .\Process.txt

PS C:\Users\odirl> Get-Content —Path .\Process.txt

Handles NPM(K) PM(K) wWs(K) CPU(s) Id SI ProcessName
580 26 19508 45976 6.98 3600 1 AdobeCollabSync
u3s 20 7708 28260 0.38 15648 1 AdobeCollabSync
146 9 4100 13716 1916 0 AggregatorHost
325 18 46780 59088 .44 6452 1 ai
325 18 56384 76312 1.31 8360 1 ai
325 17 23064 41260 0.61 14808 1 ai
294 16 4620 24364 0.52 14120 1 aimgr
351 19 13164 u4524 1.42 3212 1 AppActions
U2 20 6168 26624 3728 0 AppHelperCap
228 18 3436 16876 0.84 4432 1 AppleMobileDeviceProcess
392 27 8656 48908 0.92 1852 1 ApplePhotoStreams
ue6 23 59148 77136 0.58 14092 1 ApplicationFrameHost
u97 22 5468 24572 0.72 6700 1 APSDaemon

| 141 10 1796 8564 6280 @ armsvc
342 14 10388 26008 2.30 18936 0 audiodg
uus 20 24388 61752 1.20 16252 1 backgroundTaskHost
337 16 3820 16836 0.41 9876 1 BridgeCommunication
337 16 3800 16852 0.38 14216 1 BridgeCommunication
337 16 3816 16924 0.28 19416 1 BridgeCommunication
412 20 5900 32440 0.66 20400 1 BridgeCommunication
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Tilix: Terminal Qa = -o0@®

[tecmint@TecMint:~]$uname
Linux

[tecmint@TecMint:~]$uname -n

TecMint

[tecmint@TecMint:~]$uname -v

#78~20.04.1-Ubuntu SMP Wed Apr 19 11:26:48 UTC 2023
[tecmint@TecMint:~]$uname -r

5.15.0-71-generic

[tecmint@TecMint:~]$uname -m

X86_64

[tecmint@TecMint:~]$uname -a

Linux TecMint 5.15.0-71-generic #78~20.04.1-Ubuntu SMP Wled Apr 19 11:26:48 UTC 2023 x86_64
X86_64 x86_64 GNU/Linux

[tecmint@TecMint:~]$
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GNU nano 6.2 /usr/local/bin/file-checker.sh x
#!/bin/bash

# Define the path to the target file that we're going to check.
TARGET_FILE="/root/demo.txt"

# Use an if-else statement to check if the file exists.
if test -f "$TARGET_FILE"
then
echo "$TARGET_FILE exists."
else
echo "$TARGET_FILE does not exist."
fi

¢ Help gl Write Out gl Where Is g Cut gl Execute
@ Exit i Read File gl Replace ! Paste el Justify
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tatticoderapop-os
tatticos 27123
tatticos 27124
tatticos 27125
tatticos 27128
tatticoderapop-os
tatticoderapop-os
tatticos 27131
tatticoderapop-os

tatticoder@pop-os: ~

i$ ps aux | grep nano

0.0 19280 3584 pts/2
0.0 18988 2944 pts/3
0.6 18988 3072 pts/e
0.0 18884 2560 pts/1

0.0
0.0
0.0
0.0

:~$ killall -9 nano
i$ ps aux | grep nano

0.0 0.0 18884 2560 pts/1

5[]

o,

/tmp/c
/tmp/a
/tmp/b
--color=auto

--color=auto
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| = abhishek@itsfoss: ~/Programs | Q

abhishek@itsfoss:~/Programs$ 1s -1

total 28

-ruxrwxr-x 1 abhishek abhishek 16696 Nov 18 hello
-rw-rw-r-- 1 abhishek abhishek 88 Nov 18 hello.
-rw-rw-r-- 1 abhishek abhishek 184 Nov 19 output. txt
abhishek@itsfoss:~/Programs$ 1s -1 > output.
abhishek@itsfoss:~/Programs$ cat output.txt

total 24

-ruxrwxr-x 1 abhishek abhishek 16696 Nov 18 11:48 hello
-rw-rw-r-- 1 abhishek abhishek 88 Nov 18 11:43 hello.c
-rw-rw-r-- 1 abhishek abhishek 8 Nov 19 19:28 output.txt
abhishek@itsfoss:~/Programs$ 1s *.c

hello.c

abhishek@itsfoss:~/Programs$ 1s *.c > output.txt
abhishek@itsfoss:~/Programs$ cat output.txt

hello.c

abhishek@itsfoss:~/Programs$ |
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P Task Manager Q_ Type a name, publisher, or PID to search
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® v
5% # Create anew task 0%
Name Status CPU | Memury usk Network
> [l Windows Explorer 2659MB  01MB/s  OMbps
O] Desktop Window Manager 2166MB OMB/s  OMbps

> ] Service Host: Windows Event L.. 133MB OMB/s  O0Mbps
> P Task Manager
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873MB 03 MB/s 0 Mbps
01MB  02MB/s 0 Mbps
2682 MB 0MB/s 0 Mbps

> @ iCloud (2) 745 MB, 0MB/s 0 Mbps

> [&] Antimalware Service Executable 2161MB  O0.1MB/s  0Mbps
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> @ Google Chrome (29) 2]
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