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[bookmark: _Toc207344611]Introduction
[bookmark: _Toc207344612]An operating system (OS) is the backbone of any modern computer system, as it manages both hardware and software resources while also providing a user interface for interaction. Without an operating system, it would not be possible for users to communicate effectively with the computer or run applications in an organised way.
This report discusses the key functions of general-purpose operating systems, with a particular focus on process management, memory management, file systems, and security. In addition, it explores the use of command-line interfaces (CLI) in both Windows and Linux environments. CLI tools are widely used in professional environments because they provide greater control and efficiency compared to graphical interfaces.
The report also demonstrates the practical use of commands and scripts for automation. By using both Batch scripting in Windows and Bash scripting in Linux, repetitive tasks can be automated, improving productivity and reducing the chances of human error. Overall, this report aims to show both theoretical understanding and practical application of operating systems.
Operating systems are used in almost every device today, including computers, smartphones, and servers. Because of this, understanding how they work is very important for anyone studying computing. Learning how to use command-line tools also helps users understand what is happening behind the graphical interface, giving them more control over the system.
1. Key functions of general Operating Systems
[bookmark: _Toc207344614]1.1 Process and Processor Management

Process management refers to how the operating system controls and manages running programs. Each program that is currently running is called a process, and each process requires CPU time to function correctly. The operating system uses scheduling methods such as round-robin and priority scheduling to decide which process should use the CPU and for how long.
This allows multiple programs to run at the same time, which is known as multitasking. Without proper scheduling, the system could become overloaded or unresponsive. Another important concept is context switching, where the CPU quickly switches between different processes. This happens so fast that users do not notice it, making the system appear smooth and responsive.
The operating system also manages process states such as ready, running, and waiting. By controlling these states, it ensures that processes do not interfere with each other. In Windows, users can monitor processes using Task Manager, while in Linux systems commands such as top or ps provide real-time information about active processes [1].
[image: ]
This screenshot shows Task Manager, where active processes and CPU usage can be monitored in real time, allowing users to understand how system resources are being used
1.2 Memory Management

Memory management is the way the operating system controls and allocates RAM to different processes. Each program needs memory to run, and the OS ensures that memory is used efficiently without conflicts between programs.
Modern operating systems use virtual memory, which allows part of the hard drive to act as additional memory. This is especially useful when the system runs out of physical RAM, as it allows larger applications to continue running. However, using virtual memory is slower than using RAM, so efficient memory management is important for maintaining system performance.
Memory management also ensures that programs are isolated from each other, preventing them from accessing each other's data. In Windows, memory usage can be monitored using Task Manager, while in Linux systems, the free -h command provides a clear overview of used and available memory. Another important part of memory management is protection. Each program is given its own memory space, which prevents it from interfering with other programs. This improves both system stability and security, as one faulty program cannot easily affect others[2].
[image: ]
This screenshot demonstrates how memory usage is displayed, showing how much memory is currently in use and how much is available for new processes

1.3 File System Management
File system management is responsible for organising and storing data on a computer. The operating system controls how files are created, accessed, modified, and deleted. Without a file system, data would be unorganised and difficult to retrieve.
Different operating systems use different file systems. For example, Windows uses NTFS, while Linux commonly uses ext4. These file systems are designed to store data efficiently and allow quick access when needed.
Users can manage files through graphical tools such as File Explorer in Windows or by using command-line tools such as ls, cp, and rm in Linux. File systems also include permissions, which help control who can access specific files and folders. This improves both organisation and security file systems also make it easier to organise data in a structured way. By using folders and directories, users can store large amounts of data without confusion. This is especially important in professional environments where data management is essential[3].



[bookmark: _Toc207344617][image: ]
This screenshot shows how files and folders are organised using Windows File Explorer, making it easier to navigate and manage stored data.
1.4 Security and Protection

Security and protection are essential functions of an operating system. They ensure that only authorised users can access system resources and sensitive data. Without proper security, systems would be vulnerable to attacks and data loss.
Operating systems use several methods to maintain security, including user authentication, passwords, file permissions, encryption, and firewalls. Windows includes built-in tools such as Windows Security and firewall settings, which protect against malware and unauthorised access.
Linux systems use a permission-based model, where each file has read, write, and execute permissions. This allows administrators to control who can access or modify files. These security features help protect the system from threats and maintain data integrity As technology continues to develop, security has become more important than ever. Operating systems must constantly protect against threats such as viruses, malware, and unauthorised access. Regular updates and security tools help keep systems safe[4].
[image: ]
This screenshot shows Windows Security features such as antivirus and firewall protection, which help secure the system from potential threats
2. Use of Windows OS CLI Commands
[image: ]
Tasklist: Displays all running processes, including their memory usage and process IDs. It helps monitor system performance.
[image: ]
Dir: Lists all files and folders in the current directory, including details such as size and modification date.[image: ]
Cls: The cls command clears the Command Prompt screen. It is useful for keeping the workspace clean and easy to read
[image: ]
Echo: The echo command displays text on the screen. It is commonly used in scripts to show messages.

[image: ]
Tree: Shows the folder structure in a hierarchical format, helping users show directories.
[image: ]
Vol: Shows the disk volume label and serial number.
[image: ]
Time: Shows the current system time.
[image: ]
Compact: Shows or changes file compression on a drive.
[image: ]
Mklink: Creates a shortcut link to another file or folder.
[image: ]
Color: Changes the appearance of text and background in Command Prompt.
Command line tools are especially useful because they allow users to perform tasks quickly and efficiently. They are widely used in IT environments, particularly for troubleshooting and system administration.


[bookmark: _Toc207344618]

[bookmark: _Toc207344619]3. Use of Linux OS CLI commands.

[image: ]
Help: Shows available built in commands and how to use them.
[image: ]
Hostname: Displays the name of the computer
[image: ]
Whoami: Shows the current user.
[image: ]
Date: Shows current date and time.
[image: ]
Echo: Prints text in the terminal.
[image: ]
History: Shows previously used commands.
[image: ]
Clear : Clears the terminal screen.
[image: ]
Free -h: Shows how much RAM is in use and how much is free.

[image: ]
Df -h: Shows how much disk space is used and available.[image: ]
Shows a list of built-in commands and how to use them.
Linux commands are often preferred by developers and system administrators because they provide flexibility and control. By combining commands, users can perform complex tasks in a simple and efficient way.
[bookmark: _Toc207344620]4. Use of Windows OS scripts.
[image: ]
[image: ]
This script asks the user to enter their name and stores it in a variable. It then displays a personalized message. This demonstrates the use of user input and variables, making scripts interactive and useful for user-based tasks.[image: ]
[image: ]
This script uses a loop to print numbers from 1 to 5. It demonstrates how repetitive tasks can be automated without manual repetition. Loops are important in scripting because they allow the same action to be performed multiple times efficiently.

[bookmark: _Toc207344623]5. Use of Linux OS scripts.
[image: ]
[image: ]
This script creates a file and writes a short sentence into it. It then uses the wc command to count the number of words in the file. This demonstrates how Bash scripts can work with files and use built-in Linux commands to process data automatically. It shows how simple tasks, such as counting words, can be automated using scripting.



[image: ]
[bookmark: _Toc207344626][image: ]This script shows a sentence and then reverses it using the rev command in Linux. It works by first printing the text with the echo command and then sending that output to rev, which flips the text backwards. The use of the pipe symbol ( | ) connects the two commands together, allowing the result of one command to be used by another.
This is a simple example of how Linux can process text using command-line tools. Even though the task is basic, it demonstrates how commands can be combined to perform useful operations. In real situations, similar techniques are used for analysing data, working with files, and automating tasks more efficiently.
Conclusion
[bookmark: _Toc207344627]In conclusion, this report has explored the key functions of operating systems and demonstrated how command-line tools can be used effectively in both Windows and Linux environments. The use of CLI commands allowed efficient management of processes, files, networks, and system settings. Additionally, scripting in both Batch and Bash environments showed how repetitive tasks can be automated, improving efficiency and reducing manual work. In addition to the technical aspects covered in my work, it is also important to recognise how these skills apply in real world environments. Many IT professionals rely on command-line tools and scripting on a daily basis to manage systems, troubleshoot issues, and automate repetitive tasks. Being able to understand and use both Windows and Linux environments provides flexibility and a broader skill set. Basically, learning these tools not only improves efficiency but also builds confidence when working with more advanced systems. Overall, the knowledge gained from this assignment provides a strong foundation for further development in computing and system administration.
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[bookmark: _Toc207344628]Appendices
Appendix A: Tutorial Activity:
Batch Processing Operating System:
A batch-processing operating system executes a group of jobs without user interaction. Tasks are collected, processed, and completed in batches, which improves efficiency but does not allow real-time interaction.
Time Sharing Operating System:
A time-sharing operating system allows multiple users to use the system simultaneously. It divides CPU time between users, giving each user a small portion so that it appears they are using the system simultaneously.
Distributed Operating System
A distributed operating system manages multiple computers and makes them appear as a single system. It allows resources and tasks to be shared across different machines.
Appendix B :
During the lectures, several key concepts were covered, including:
Process Management: Understanding how processes are created, scheduled, and executed. 
Memory Management: Learning how RAM and virtual memory are used efficiently. 
File Systems: Understanding how files are stored and accessed. 
Security: Learning about permissions, authentication, and protection mechanisms. 
These activities helped reinforce the theoretical knowledge applied in this assignment.
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OpenConsole.exe 4188 Console 8 14,308 K
powershell.exe 27356 Console 8 75,288 K
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PS C:\Users\nikod> dir

Directory: C:\Users\nikod

Mode LastWriteTime Length Name
23/12/2025 .blazingpackclient
18/12/2025 BrawlhallaReplays
03/10/2025 Contacts
26/12/2025 curseforge
25/03/2026 Desktop
23/03/2026 Documents
10/64/2026 Downloads
03/10/2025 Favorites
03/10/2025 Links
03/10/2025 Music
10/64/2026 OneDrive
03/11/2025 Pictures
03/10/2025 Saved Games
03/10/2025 Searches
05/11/2025 Videos
23/03/2026 5013 .python_history

PS C:\Users\nikod>
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PS C:\Users\nikod> cls|
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C:\Users\nikod>echo hello
hello

C:\Users\nikod>|
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For more information on tools see the command-line reference in the online help.

C:\Users\nikod>tree
Folder PATH listing for volume Windows
Volume serial number is C81D-5567

(G
——.blazingpackclient
L—v6P8dem961elqaNihkDQ
——BrawlhallaReplays
——Contacts
——curseforge
L —minecraft
——Backups
L —Installs
L—2025_12_26183806_Install
——assets
——indexes
——7Llog_configs
L—objects
——00
——01
——02
——03
——ou
——05
——06
——07
——08
——09
—0a
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L—Exports
——Untitled video 2025-09-11T172649
—Assets
L—Exports
——Untitled video 2025-10-01T205352
—Assets
L—Exports
——Untitled video 2025-10-02T223955
—Assets
L—Exports
——Video Project
—Assets
L—Exports
L—Video Project 1
—Assets
L—Exports
——Pictures
L Screenshots
——Saved Games
——Searches
—Videos
(——Captures
——Screen Recordings
—Wand

C:\Users\nikod>vol
Volume in drive C is Windows
Volume Serial Number is C81D-5567

C:\Users\nikod>
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ROBOCOPY Advanced utility to copy files and directory trees

SET Displays, sets, or removes Windows environment variables.

SETLOCAL Begins localization of environment changes in a batch file.

SC Displays or configures services (background processes).

SCHTASKS Schedules commands and programs to run on a computer.

SHIFT Shifts the position of replaceable parameters in batch files.

SHUTDOWN Allows proper local or remote shutdown of machine.

SORT Sorts input.

START Starts a separate window to run a specified program or command.

SUBST Associates a path with a drive letter.

SYSTEMINFO Displays machine specific properties and configuration

TASKLIST Displays all currently running tasks including services.

TASKKILL Kill or stop a running process or application

TIME Displays or sets the system time.

TITLE Sets the window title for a CMD.EXE session

TREE Graphically displays the directory structure of a drive or
path.

TYPE Displays the contents of a text file.

VER Displays the Windows version.

VERIFY Tells Windows whether to verify that your files are written
correctly to a disk.

VoL Displays a disk volume label and serial number.

XCOPY Copies files and directory trees.

WMIC Displays WMI information inside interactive command shell.

For more information on tools see the command-line reference in the online help

C:\Users\nikod>time
The current time is: 18:27:03.69
Enter the new time:
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C:\Users\nikod>compact

Listing C:\Users\nikod\
New files added to this directory will not be compressed.

0 : 0 =1.0to1l .blazingpackclient
5013 : 5013 = 1.0 to 1 .python_history

0 : 0 =1.0to1l BrawlhallaReplays

0 0=1.0 to1l Contacts

] 0 =1.0to1l curseforge

] 0 =1.0to1l Desktop

0 0=1.0 to1l Documents

0 © =1.0 to 1 Downloads

0 © =1.0 to 1 Favorites

0 ©=1.0 to 1 Links

0 ©=1.0 to 1 Music

0 ©=1.0 to 1 OneDrive

0 © =1.0 to 1 Pictures

0 © =1.0 to 1 Saved Games

0 © =1.0 to 1 Searches

0 © =1.0 to 1 Videos

Of 34 files within 1 directories

0@ are compressed and 34 are not compressed.

26,747,817 total bytes of data are stored in 26,747,817 bytes.
The compression ratio is 1.0 to 1.

C:\Users\nikod>|
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TASKLIST Displays all currently running tasks including services.

TASKKILL Kill or stop a running process or application

TIME Displays or sets the system time.

TITLE Sets the window title for a CMD.EXE session

TREE Graphically displays the directory structure of a drive or
path.

TYPE Displays the contents of a text file.

VER Displays the Windows version.

VERIFY Tells Windows whether to verify that your files are written
correctly to a disk.

/oL Displays a disk volume label and serial number.

XCOPY Copies files and directory trees.

IMIC Displays WMI information inside interactive command shell.

for more information on tools see the command-line reference in the online help

C:\Users\nikod>mklink
Creates a symbolic link.

MKLINK [[/D] | [/H] | [/31] Link Target

/D Creates a directory symbolic link. Default is a file
symbolic link.

/H Creates a hard link instead of a symbolic link.

/3 Creates a Directory Junction

Link Specifies the new symbolic link name.

Target Specifies the path (relative or absolute) that the new link
refers to.

C:\Users\nikod>|
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attr Specifies color

attribute of console output

Color attributes are specified by TWO hex digits -- the first

corresponds to the background;

the second the foreground. Each digit

can be any of the following values:

0 = Black 8 = Gray
1 = Blue 9 = Light
2 = Green A = Light
3 = Aqua B = Light
4 = Red C = Light
5 = Purple D = Light
6 = Yellow E = Light
7 = White F =

If no argument is given, this

Blue
Green
Aqua
Red
Purple
Yellow

Bright White

command restores the color to what it was

when CMD.EXE started. This value either comes from the current console
window, the /T command line switch or from the DefaultColor registry

value.

The COLOR command sets ERRORLEVEL to 1 if an attempt is made to execute
the COLOR command with a foreground and background color that are the

same .

Example: "COLOR fc" produces light red on bright white

C:\Users\nikod>color 1

\Users\nikod>|
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coproc [NAME] command [redirections]
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export [-fn] [name[-value] ...] or ex>
false
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fg [job_spec]

for NAME [in WORDS ... ] ; do COMMAND>
for (( expl; exp2; exp3 )); do COMMAN>
function name { COMMANDS ; } or name >
getopts optstring name [arg ...]

hash [-1r] [-p pathname] [-dt] [name >
help [-dms] [pattern ...]

$ pwd
/home/cg/root/69c3051079d95

$

(@ Time: Ready

pwd [-LP]

read [-ers] [-a array] [-d delim] [->
readarray [-d delim] [-n count] [-O0 >
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$ tmpfs 65903248
$ tmpfs 65903248
$|

(@ Time: Ready

[ o

Used Available Use% Mounted on

2077555056 58846700 1913100372

] 65536

@ 65903248

] 65536
58846700 1913100372
] 524288

@ 1048576
1160 16776056
@ 65903248

@ 65903248

@ 65903248

@ 65903248

3%/

0% /dev

% /sys/fs/cgroup

% /dev/shm

3% /usr/sbin/docker-init
0% /run

o% /tmp

1% /home/cg/root

% /proc/acpi

% /proc/scsi

0% /sys/firmuare

0% /sys/devices/virtual /powercap

£ venory: NA

i Status: Ready to execute
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>_ Terminal

$ help
GNU bash, version 5.2.21(1)-release (x86_64-pc-linux-gnu)
$ These shell commands are defined internally. Type “help' to see this list.

[ QT

$ Type “help name’ to find out more about the function “name’.
$ Use “info bash® to find out more about the shell in general.
$ Use “man -k' or “info’ to find out more about commands not in this list.

$ A star (*) next to a name means that the command is disabled.

$

R R R S R L R I R R S

Job_spec [&]
(( expression ))
. filename [arguments]

[ arg... ]

[[ expression 1]

alias [-p] [name[-value] ..
bg [job_spec ...]

bind [-1psvPsvX] [-m keymap] [-f file>
break [n]

builtin [shell-builtin [arg ...]]
caller [expr]

case WORD in [PATTERN [| PATTERN]...)>
cd [-L|[-P [-e]] [-@]] [dir]

command [-pwv] command [arg -..]

compgen [-abcdefgjksuv] [-o option] [>
complete [-abcdefgjksuv] [-pr] [-DEI]>
compopt [-o|+0 option] [-DEI] [name .>
continue [n]

coproc [NAME] command [redirections]
declare [-aAfFgiTlnrtux] [name[-value>
dirs [-clpv] [+N] [-N]

disown [-h] [-ar] [jobspec ... | pid >

(@ Time: Ready

history [-c] [-d offset] [n] or hist>
if COMMANDS; then COMMANDS; [ elif C>
Jobs [-nprs] [jobspec ...] or jobs >
kill [-s sigspec | -n signum | -sigs>
let arg [arg ...]
local [option] name[=value] ...
logout [n]
mapfile [-d delim] [-n count] [-O or>
popd [-n] [+N | -N]
printf [-v var] format [arguments]
pushd [-n] [+N | -N | dir]
pud [-LP]
read [-ers] [-a array] [-d delim] [->
readarray [-d delim] [-n count] [-O0 >
readonly [-aAf] [name[=value] ...] o>
return [n]
select NAME [in WORDS ... ;] do CoMM>
set [-abefhkmnptuvxBCEHPT] [-o0 optio>
shift [n]
shopt [-pasu] [-0] [optname ...]
source filename [arguments]
suspend [-f]
test [expr]

£ venory: na

i Status: Ready to execute
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File Edit  View

{@echo off

set /p name= Hello, my name is Nikodem Walkowiak and I am living in England:
pause

Ln1,Col1 92 characters Plain text 100% Windows (CRLF) UTF-8
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> [ Obrazy
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File Edit  View

for /U %%i in (1,1,5) do (
echo Number %%i

)

pause

o -
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] CAwindows\system32\cmd.ex X + v

C:\Users\nikod\Desktop\New folder>for /L %i in (1 1 5) do (echo Number %i )

C:\Users\nikod\Desktop\New folder>(echo Number 1 )
Number 1

C:\Users\nikod\Desktop\New folder>(echo Number 2 )
Number 2

C:\Users\nikod\Desktop\New folder>(echo Number 3 )
Number 3

C:\Users\nikod\Desktop\New folder>(echo Number 4 )
Number 4

C:\Users\nikod\Desktop\New folder>(echo Number 5 )
Number 5

C:\Users\nikod\Desktop\New folder>pause
Press any key to continue .
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>_ Terminal

$ #1/bin/bash
echo "Creating file
echo "Hello world from Linux" > file.txt

echo "wWord count:”
we -w file.txt|

(O.Tinme;, Ready,

Al Assistant

£ venory: NA

[ status: Ready to
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>_ Terminal

$ #!/bin/bash
echo "Creating file..."
echo "Hello world from Linux” > file.txt

echo "Word count:™

we -w file.txt

$ #!/bin/bash

$ $ echo "Creating file..."
$ Creating file...

$ $ echo "Hello world from Linux" > file.txt
$ $ echo "Word count:"

$ tord count:

$ $ we -w file.txt

$ 4 file.txt

$|
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>_ Terminal ®06

$ echo "My university is the best place i ever been"
echo "My university is the best place_i ever been” | rev
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>_ Terminal ®06

$ echo "My university is the best place i ever been"
echo "My university is the best place_i ever been” | rev

$ echo "My university is the best place i ever been"

$ My university is the best place i ever been

$ $ echo "My university is the best place i ever been” | rev
$ neeb reve i ecalp tseb eht si ytisrevinu ym

$|




