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Introduction:
 
This report explains the vital role of modern operating systems (OS) in managing today’s computers. It begins by outlining the core functions that all operating systems share, such as managing processes, memory, and files. The focus then shifts to practical application, where we will demonstrate the power of the command line and scripting in both Windows and Linux environments. Using clear examples and screenshots, this analysis will highlight how an OS enables users to perform complex tasks and automate workflows, showcasing its importance from both a theoretical and a practical standpoint.

[bookmark: _Toc216384873][bookmark: _Toc216384874]Main Body:
Key functions of general Operating Systems

An operating system (OS) provides a mediating system between resources and user programs, enabling applications to function efficiently and securely. According to IBM, the OS “manages a computer’s hardware and applications by allocating resources, such as CPU, memory, input/output devices and file storage [1]. The main functions of general operating system can be categorized as process management, memory management, file system and storage management, device management, user interface support, etc.

[bookmark: _Toc216384875]1.0 Process management
Process management is the group of functions through which an operating system manages the execution of processes or programs. It schedules these processes for CPU time, controls inter process communication, and fixes problems such as deadlock or starvation. The OS ensures that processes can run synchronously without conflict which is achieved by allocating CPU time through scheduling algorithms like First-Come, First-Served (FCFS) or Round-Robin [2]. One example is modern Oses, which employ scheduling algorithms for responsiveness while maximizing CPU utilization.
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Figure 1:  This screenshot shows the Activity Monitor’s CPU tab, which lists all currently running processes and their real time CPU utilization, demonstrating the OS’s control over process scheduling.



[bookmark: _Toc216384876]1.2 Memory management
Memory management is another function which relates to the allocation and deallocation of main memory to processes. It maintains isolation between processes while making sure that the utilization of available memory is optimized. Techniques such as paging, segmentation, and virtual memory is limited [3]. Memory management directly impacts the system’s performance because it decides how promptly the CPU accesses data and commands.
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Figure 2: This screenshot displays the Activity Monitor’s Memory tab, illustrating how the OS manages physical memory, compressed memory, and swap space to optimize system performance.







[bookmark: _Toc216384877]1.3 File system and storage management
File system and storage management provides users and applications with a comprehensive view of files and directories as it breaks down underlying storage devices and enables creation, reading/writing, deletion, and protection of files. File management also maintains data integrity as data is shared between users and applications. It also sets the basis for persistent storage and allows the retention of information between sessions.
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Figure 3: This screenshot captures the Disk Utility application, which allows users to view, manage, and physical storage devices connected to the mac.



[bookmark: _Toc216384878]1.4 Device or I/O management 
Device or I/O management is the process through which an operating system handles peripheral devices (which include printers, disk drives, network interfaces, keyboards, etc). This is done through device drivers, buffering, spooling and handling interruptions or direct memory access (DMA) transfers. The OS uses these drivers to convert generic OS commands to more specific commands which are understood by the hardware components and translated to actions [4].
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Figure 4: This screenshot shows the Activity Monitor’s Disk tab, which monitors the input/output (I/O) rate of data being read from and written to the storage devices, a key aspect of device management.




1.5 Protection, security and resource control

Protection, security and resource control are also integral functions of operating systems. It is essential for the OS to have mechanisms which prevent unauthorized access, maintain the integrity of data and resources, monitor system performance and detect errors. Authentication, access control lists (ACLs), and encryption are usually employed to ensure data protection. Furthermore, the OS provides user interfaces (graphical (GUI) or command-line CLI)) which allow users to interact with the system and efficiently run commands.
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	Command

	Description

	dir
	A list of the files and folders in a directory is shown by the 'dir' command. It displays the serial number and volume label of the disc when it is used without any parameters. It also shows file sizes, last-modified dates, and file and folder name [5].
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	Fig 1: List of Directories.






	Cd pathname
	In Windows CMD, the cd (chdir) command modifies the shell's current working directory within the file system [6].
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	Fig 2: Using the ‘cd’ Command to Change Directories.




















	Cd /
	This enables navigation to start from the top-level folder by moving the user to the current drive's root directory in Windows CMD [7].


	[image: ]

	Fig 3: Using the cd / command to navigate to the root directory.
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	Cd ..
	It enables rapid navigation out of nested folders by moving the user up one level in the directory hierarchy [8].
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	Fig 4: Using the cd .. command to move up one directory level in PowerShell.





	copy
	The copy command, which is frequently used for file transfers or backups, copies files from a source to a designated destination. By default, directories are not copied but files are [9].
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	Fig 5: Successful use of the Copy-Item command in PowerShell to duplicate a file.








	Move
	Files or directories can be moved using the move command. It can also give a file or folder a new name when used within the same folder [10].
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	Fig 6: Use of the Move-Item command in PowerShell to relocate a file.





	Type filename
	The type of command is helpful for quickly reviewing file information without opening an editor because it shows the contents of a text file directly in the command window [11].
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	Fig 7: Example of the Get-Content command displaying a file’s contents in PowerShell.










	mkdir
	The mkdir (or md) function helps users arrange files into distinct folders by creating a new directory at a specified location. Setting up project or storage directories in CMD is a popular usage for it [12].


	[image: ]

	Fig 8: Creating a new directory using the mkdir command in PowerShell.




	Rmdir or rd
	A directory can be deleted using the rmdir/rd command, and its contents can be optionally removed with PowerShell's equivalent Remove-Item cmdlet [13].
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	Fig 9: Deleting a directory using the Remove-Item command in PowerShell.
















	help
	For a given command, the help command shows comprehensive details, syntax, and options [14].
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	Fig 10: Using Get-Help in PowerShell to display command documentation.



3. Use of Linux OS CLI commands.




	Command

	Description

	pwd 
	The pwd command in Linux displays the full path of your current working directory from the root directory [15].
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	Fig 1:  Displaying the Current Working Directory Using the pwd Command.







	ls
	The ls command in Linux is used to list the contents of a directory. List information about the FILEs (the current directory by default).  By default, ls can sort entries alphabetically [16].
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	Fig 2
	Displaying Files and Directories Using the ls Command.





	cd
	cd changes the current working directory to directory. If the directory is not found, the unit of the home shell variable is used as the directory. cd searches each directory name in CDPATH for a directory, with alternative directory names in CDPATH separated by a colon (‘:’) [17].
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	Fig 3: Changing the Current Working Directory Using the cd Command.






	mkdir
	"Make directory" is what the Linux mkdir command stands for. It is used to add one or more new filesystem directories [18].
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	Fig 4: Creating Directories in Linux Using the mkdir Command.















	touch
	In Linux, the touch command can be used to update the access and modification timestamps of already-existing files or create new ones. Touch creates a new, empty file if the specified file does not already exist [19].
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	Fig 5
	Creating Empty Files with the Linux touch Command.




	cp
	In Linux, the cp command stands for "copy." It is used to move files and directories around the filesystem. One file, several files, or entire directories can be copied using this command [20].
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	Fig 6
	Copying Files and Directories in Linux Using the cp Command.





	mv
	In Linux, "move" is represented by the mv command. Moving or renaming files and directories within the filesystem is one of its uses. The command moves a file from one place to another [21].
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	Fig 7: Moving Files and Directories in Linux Using the mv Command.







	Cat
	"Concatenate" is what the cat command in Linux stands for. Its primary purpose is to display the contents of one or more files to standard output. The command can also be used to create new files or combine multiple files into one by rerouting output [22].
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	Fig 8: Displaying and Combining Files with the Linux cat Command 




	Df
	The Linux df command stands for "disc free." On mounted file systems, it shows information about how much space is being used on the disc [23].

	[image: A screenshot of a computer

Description automatically generated]

	Fig 9: Viewing Available Disk Space Using the df Command 




	file
	The file command in Linux tells you what kind of file it is. Instead of relying on file extensions, the tool looks at the file's contents and metadata to figure out what kind of file it is: text, executable, picture, compressed archive, or binary data [24].
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	Fig 10: Determining File Types in Linux Using the file Command 



[bookmark: _Toc207344620][bookmark: _Toc216384881]4. Use of Windows OS scripts.
Directory navigation and File Listing

The first Windows Batch script was made to show how the Windows Command Prompt could be used to manage files and navigate the system. Batch scripting makes it possible to automate simple tasks by letting you run several commands in a single script file in order. The @echo off command at the start of the script makes the output cleaner by stopping command lines from showing up while the script is running. You can use the REM keyword to add comments that make it clear what the script is supposed to do.
The cd command shows the current working directory, which tells the user where they are in the Windows file system. The dir command then shows how Batch scripts can get and show information about the file system by listing all the files and directories in the current directory. This script shows some important parts of batch scripting, such as how to control output, browse directories, and run commands. The script showed how easy it is to run Batch files in Windows by running them straight from the Command Prompt without needing any extra permissions [25].
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Windows Batch Script 2: User Interaction and Variable Handling 

The second Windows Batch script shows off more advanced Batch scripting skills by adding variable management and user interaction. The set /p command in this script asks the user for personal information like their name, age, and gender. These inputs are stored in variables and used again later in the script to show how Batch scripts can work with and show data that users provide.
The script also gets system information by using the %date% and %time% environment variables to show the current date and time. The echo command takes care of formatting the output, making sure that the data is easy to read and understand. The pause command is added at the end of the script to give the user time to look at the output before the Command Prompt window closes. This script is a good example of how to use interactive scripting in Windows because it shows important Windows Batch scripting features like assigning variables, using environment variables, handling user input, and controlling when the script ends [26].

[image: A screenshot of a computer

Description automatically generated][image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc207344623][bookmark: _Toc216384882]5. Use of Linux OS scripts.

Basic Bash Scripts Demonstration
The first Bash script was made to show how basic Linux shell scripting works in a Unix-based environment. Bash scripting is a Basic Part of Linux operating systems. It is often used to automate tasks that you do over and over again on the command line. The shebang line (#!/bin/bash) at the beginning of the script tells the Bash interpreter to run it correctly. This is an important part of Linux scripting because Linux scripts use interpreters instead of built binaries.
The script runs a lot of Linux commands that are used a lot. The pwd tool shows the current working directory, while the ls command helps users find their way around the file system by listing files and directories. The touch command makes a new file to show how to make files with scripts. The echo command prints a message to the terminal to confirm that the command was run. Adding the # sign to comments makes them easier to read and keep track of. We showed how to manage Linux file permissions and run scripts by making the script executable with the chmod +x command and then running it with ./script name [27].
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Log File Analyser Bash Script

The second Bash script is a log file analyser that shows off more advanced Linux scripting skills. Log analysis is an important administrative task that keeps track of what happens on a system and finds problems. This operation used a sample log file so that elevated system access wasn't needed. The script shows how to use variables in Bash scripting by putting the name of the log file in a variable.
The script shows how to use the wc-l command to count the total number of log entries in a file. The grep program and the -i parameter are used to search for error messages in the log file without caring about case. Using grep and wc-l together is a good way to count the number of error entries. This shows how command piping works. You can use echo statements to format the output so that the results are easy to read. The terminal was used to run the script, and chmod was used to give it permission to run, just like the first script. This script shows how to use important Bash features like file management, pattern matching, variables, and command chaining [28].
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[bookmark: _Toc216384883]Conclusion:
[bookmark: _Toc216384884]In summary, this report has shown that an operating system is much more than just what you see on the screen; it’s the powerful engine running everything. We started with the basics, like how an OS handles tasks and memory. Then, we put that knowledge into practice by using the command lines in both Windows and Linux. This showed that both systems have amazing tools for automating tasks and taking control. The main point is to get the most out of a computer; it’s vital to understand how the OS works, from its basic jobs to its powerful command line tools.
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PS C:\Users\aniae> mkdir MyFolder

Directory: C:\Users\aniae
Mode LastWriteTime Length Name
11/12/2025 23:17 MyFolder

PS C:\Users\aniae>
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B Windows Powershell x o+ 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\aniae> Remove-Ttem "MyFolder"
PS C:\Users\aniae> |
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B¥ Windows PowerShell X + v = a

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

PS C:\Users\aniae> Remove-Item "MyFolder"
PS C:\Users\aniae> Get-Help Copy-Item

NAME
Copy-Item

SYNTAX
Copy-Item [-Path] <string[]> [[-Destination] <string>] [-Container] [-Force] [-Filter <string>] [-Include <string[]>] [-Exclude
<string[]>] [-Recurse] [-PassThru] [-Credential <pscredential>] [-WhatIf] [-Confirm] [-UseTransaction] [-FromSession
<PSSession>] [-ToSession <PSSession>] [<CommonParameters>]

Copy-Item [[-Destination] <string>] -LiteralPath <string[]> [-Container] [-Force] [-Filter <string>] [-Include <string[]>]
[-Exclude <string[]>] [-Recurse] [-PassThru] [-Credential <pscredential>] [-WhatIf] [-Confirm] [-UseTransaction] [-FromSession
<PSSession>] [-ToSession <PSSession>] [<CommonParameters>]

ALIASES
cpi
cp
copy

REMARKS
Get-Help cannot find the Help files for this cmdlet on this computer. It is displaying only partial help.
—- To download and install Help files for the module that includes this cmdlet, use Update-Help.
—- To view the Help topic for this cmdlet online, type: "Get-Help Copy-Item -Online" or
go to https://go.microsoft.com/fwlink/?LinkID=113292.

PS C:\Users\aniae>





image17.png
Last login: Sun Dec 14 21:11:48 on ttysees 5
marzenazerekeMarzenas-MacBook-Aix ~ %
marzenazerekeMarzenas-MacBook-Air ~ % bash

The default interactive shell is now zs
To update your account to use zsh, please run “chsh s /bin/zsh

For more details, please visit https://support.apple.com/kb/HT208050
bash-3.25 pwa

/Users/marzenazerek

bash-3.25




image18.png
Last login: Sun Dec 14 21:22:04 on ttys0d0
marzenazerekiMarzenas-HacBook-Air ~ % bash

The default interactive shell is now zsh.
To update your account to use zsh, please run ‘chsh -s /bin/zsh’.
For nore details, please visit https://support.apple.con/kb/HT28050
bash-3.25 1s

Desktop

Docunents

Downloads

Library

Movies

Music

Onedrive - University of Wales Trinity Saint David

Pictures

Public

bash-3.25
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Last login: Sun Dec 14 21:40:34 on ttys000
marzenszerekaMarzonas-HacBook-ALE ~ % bash

The default interactive shell is now zsh.

To update your account to use zsh, please run “chsh —s /bin/zsh
For more dotails, please visit https://support.apple.con/kb/HT208050
bash-3.25 1

Desktop

Docunents

Downloads

Movies

OneDrive - University of Wales Trinity Saint David

Picturas

Public

bash-3.2 bash

To update your account to use zsh, please run “chsh =s /bin/zsh’.
For more dotails, please visit Rttps://support.apple.con/kb/HT208050
bash 3.2 cd Documents

bash-3.2 bash

To update your account to use zsh, ploase run “chsh -s /bin/zsh’.
For more dotails, please visit Rttps://support.apple.con/kb/HT208050
bash 3.2 pwd

JUsers/marzenazerek/Docunents

bash-3.28
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Last login: Sun Dec 14 22:08:08 on ttys0d0
marzenazerekeMarzenas-MacBook-Aiz ~ % cd ~/Documents
marzenazerekiMarzenas-MacBook-Air Documents % 1s

Linux_Taskz excel student record.xlsx
Linux_Task3 Lecture 16:06:25.pdf
Linux_Taské mail merg list.dotx
computing lecture trial.pdf  ~$il merg list.dotx

marzenazerekiMarzenas-HacBook-Air Docunents %
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shell Edit View Window

3 Documents — -zsh — 206x65

marzenazerekiMarzenas-acBook-Air Docunments % pud
/Users/marzenazerek/Docunents.
marzenazerekiMarzenas-acBook-Air Documents % touch notes.txt
marzenazerek@Maxzenas-HacBook-Aix Documents % 1s

Linux_Task2 Lecture 16:06:25.pdf
Linux_Task3 mail merg list.dotx
Linux_Taské notes. txt

computing lecture trial.pdf  ~$il merg list.dotx

excel student record.xlsx

marzenazerckiMarzenas-NacBook-Air Documents %
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Last login: Sun Dec 14 22:16:27 on ttys0de
marzenazerekiMarzenas-acBook-Air ~ % cd Documents
marzenazerekiMarzenas-MacBook-Air Documents % pud
/Users/marzenazerek/Docunents.
marzenazerek@Marzenas-HacBook-Air Docunents % cp notes.txt notes_copy.txt
marzenazerek@Maxzenas-HacBook-Aix Documents % 1s

Linux_Task2 Lecture 16:06:25.pdf

Linux_Task3 mail merg list.dotx

Linux_Taské notes. txt

computing lecture trial.pdf  notes copy.txt

excel student record.xlsx ~$i1 merg list.dotx
marzenazerckiMarzenas-NacBook-Air Documents %
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Last login: Sun Dec 14 22:21:16 on ttys0d0
marzenazerekiMarzenas-acBook-Air ~ % cd Documents
imarzenazerekiMarzenas-HacBook-Air Documents % cd Documents

cd: no such file or directory: Documents

marzenazerekiMarzenas-HacBook-Air Documents  my notes_copy.txt notes_final.txt
marzenazerek@Maxzenas-HacBook-Aix Documents % 1s

Linux_Task2 Lecture 16:06:25.pdf

Linux_Task3 mail merg list.dotx

Linux_Taské notes. txt

computing lecture trial.pdf  notes final.txt

excel student record.xlsx ~$i1 merg list.dotx
marzenazerekiMarzenas-MacBook-Air Documents % mv notes_final.txt Linux_Taské/
marzenazerek@Marzenas-HacBook-Air Docunents %
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Last login: Mon Dec 15 16:22:01 on ttys0a0
marzenazerekiMarzenas-MacBook-Air ~ % echo "This is a test file for the cat command® > testfile.txt
marzenazerekiMarzenas-MacBook-Air ~ % cat testfile.txt
This is a test file for the cat command
marzenazerekiMarzenas-NacBook-Air ~ % cat -n testfile.txt
1 This is a test file for the cat comnand
marzenazerekeMarzenas-HacBook-Aix ~ %
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Last login: Hon Dec 15 16:46:03 on ttys0d0
marzenazerekiMarzenas-HacBook-Air ~ % file testfile.txt
testfile.txt: ASCII text

marzenazerekiMarzenas-HacBook-Air ~ % testfile.txt: ASCIT text
25h: conmand not found: testfile. txt
marzenazerekaMarzenas-HacBook-Air ~ % file %

Desktop: directory
Docunent: directory
Download: directory
Library. directory
Linux_Task: directory
Movies directory
Music: directory
OneDrive - University of Wales Trinity Saint David: directory
Pictures directory
Public directory

ASCIT text

testfile.txt:
imarzenazerekiMarzenas-HacBook-Air ~ % file /bin/ls
/bin/1s: Mach-0 universal binary with 2 architectures: [xB6_64:Mach-0 64-bit executable x86_64] [arméie:Mach-0 64-bit executable arméde]
/bin/ls (for architecture xB6_64): Mach-0 64-bit executable x86_64

/bin/1s (for architecture améde) : Mach-0 64-bit executable arméde

marzenazerek@Marzenas-HacBook-Air ~ %
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7] Command Prompt X + v = o X

C:\Users\aniae>windows_scriptx.bat
C:\Users\aniae
Volume in drive C is 0S

Volume Serial Number is 06F9-2099
Directory of C:\Users\aniae
15/12/2025 23:25 <DIR>
03/10/2025 14:12 <DIR> oo
15/12/2025 23:17 <DIR> BatchDemo
03/10/2025 14:55 <DIR> Contacts
11/12/2025 22:45 <DIR> Desktop
11/12/2025 23:01 <DIR> Documents
15/12/2025 21:31 <DIR> Downloads
03/10/2025 14:55 <DIR> Favorites
11/12/2025 23:06 0 file.txt
03/10/2025 14:55 <DIR> Links
03/10/2025 14:55 <DIR> Music
15/03/2024 17:31 <DIR> OneDrive
11/11/2025 19:55 <DIR> Pictures
03/10/2025 14:55 <DIR> Saved Games
10/12/2025 20:35 <DIR> Searches
03/10/2025 14:55 <DIR> Videos
15/12/2025 23:12 76 windows_scriptl.bat
15/12/2025 23:17 134 windows_script2.bat
15/12/2025 23:18 0 windows_scripta.bat
15/12/2025 23:26 78 windows_scriptx.bat
15/12/2025 23:24 207 windows_sripta.bat

6 File(s) 495 bytes

15 Dir(s) 422,713,159,680 bytes free
C:\Users\aniae>|
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F Command Prompt - windows X + v _ a %

Microsoft Windows [Version 10.0.26100.7462]
(c) Microsoft Corporation. All rights reserved.

C:\Users\aniae>notepad windows_scripty.bat

C:\Users\aniae>windows_scripty.bat

USER INFORMATION SYSTEM

Enter your Name: Marzena
Enter your Age: 30
Enter your Gender: Female

————————— EETAILS e
Name : Marzena

Age : 30

Gender : Female

Date : 15/12/2025

Time : 23:31:59.05

Press any key to continue .
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B  AuvAlog dotpat.txt windows_scripta.bat windows_sripta.bat windows_scriptx.bat windows_scripty.bat X + - o X
File  Edit  View O & ®
@echo off

REM Personal Information Batch Script

echo

echo USER INFORMATION SYSTEM
echo

set /p name=Enter your Name:
set /p age=Enter your Age:
set /p gender=Enter your Gender:

echo.

echo --------- D E AT S R
echo Name : %name%

echo Age : %agedk

echo Gender : %gender%

e ch oI e e e
echo Date : %date%

echo Time  : %time%

echo

rause

Ln 23, Col 1 480 characters Plain text 100% Windows (CRLF) UTF-8

o« ==QL$9i-ﬂQr!—@@g AQS@QD@IS/H;}S;?
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Last login: Mon Dec 15 22:23:45 on ttys@ee L]
marzenazerek@Marzenas-MacBook-Air ~ % pwd
/Users/marzenazerek

marzenazerek@Marzenas-MacBook-Air ~ % nano linux_scriptil.sh

marzenazerek@Marzenas-MacBook-Air ~ % chmod +x linux_scriptl.sh
marzenazerek@Marzenas-MacBook-Air ~ % ./linux_scriptil.sh
/Users/marzenazerek

Desktop

Documents

Downloads

Library

Linux_Task

Movies

Music

OneDrive - University of Wales Trinity Saint David
Pictures

Public

ass_log.txt

example.txt

learn.sh

learn.sh.save

linux_script.sh

linux_scriptl.sh

log_analyser.sh

sample_log.txt

testfile.txt

Hello World - I am creating first Bash Script
marzenazerek@Marzenas-MacBook-Air ~ %
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Last login: Mon Dec 15 22:34:57 on ttys@e@
marzenazerek@Marzenas-MacBook-Air ~ % pwd
/Users/marzenazerek
marzenazerek@Marzenas-MacBook-Air ~ % nano linux_log.txt
marzenazerek@Marzenas-MacBook-Air ~ % nano log_analyser.sh
marzenazerek@Marzenas-MacBook-Air ~ % chmod +x log_anlyser.sh
chmod: log_anlyser.sh: No such file or directory
marzenazerek@Marzenas-MacBook-Air ~ % chmod +x log_analyser.sh
marzenazerek@Marzenas-MacBook-Air ~ % ./log_analyser.sh
Log File Analysis
Total number of log entries:

7

Number of ERROR entries:
2

Displaying ERROR messages:

ERROR Failed to connect to database
ERROR File not found
marzenazerek@Marzenas-MacBook-Air ~ %
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