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[bookmark: _Toc216863135]Introduction

   The operating system of any computer or digital system serves as the primary interface between the computer hardware and the user, managing all resources, including memory, to ensure efficient operation. They act as resource allocators and control programs, translating complex hardware instructions into a user-friendly interface [1]. This report examines the architecture and practical administration of modern operating systems, specifically Microsoft Windows and Linux. Also the report analyses key OS functions, including process scheduling, memory management, and security, using visual data from the Windows environment. Additionally, the practical application of command-line interfaces  and scripting languages ​​(PowerShell and Bash) is discussed to demonstrate how administrators automate tasks or interact directly with the kernel.

[bookmark: _Toc216863136]Task 1: Key Functions of General Operating Systems.

  The primary task of an OS is to efficiently manage system resources while providing a user-friendly interface. As described in mainstream computer science textbooks, the OS is responsible for coordinating the various components of a computer system to ensure their functioning as a unified whole [1]. Whether using Microsoft Windows, Linux, macOS, or Android, all modern operating systems are divided into five core functions—device management, process and memory management, application management, file management, and security.
  Device Management (I/O Device Management) manages communication between user applications and hardware devices, such as keyboards, network cards, and printers, through device drivers. Device management is crucial for tracking the state of all devices and deciding which process receives a device and for how long [2]. Drivers act as translators, converting common high-level OS commands into specific low-level signals understood by the hardware, a vital task for hardware operation [3]. In a real Windows environment, you can access this function by opening Device Manager. This interface displays all recognized devices connected to your PC.
[image: C:\Users\acer\Downloads\WhatsApp Image 2025-12-16 at 16.34.22.jpeg]
Figure 1. Device Manager in Microsoft Windows 11 Home at my laptop.

  Process and Memory Management function combines management of the CPU and the computer's memory hierarchy to enable multitasking. A process is essentially an executable program, and the OS is responsible for creating, scheduling, and terminating these processes to ensure system responsiveness [1]. At the same time, the OS monitors which bytes of RAM are in use. An important feature here is virtual memory, where the OS uses the hard drive to simulate additional RAM when physical memory is full. You can observe this in action by opening Resource Monitor in Windows. By clicking the "Memory" tab, you can see the "Allocated" amount, which accurately reflects how the OS maps software data to physical memory hardware.
  Application Management provides a user interface for managing running software. The operating system assigns unique identifiers to running programs and monitors their state to prevent system-wide crashes. This aligns with the OS's role in resource allocation, ensuring that applications do not compete for resources [1]. A practical example of this is using the Task Manager (Ctrl + Shift + Esc). If a program like Microsoft Word freezes and stops responding, the OS provides you with an opportunity to intervene. By selecting the frozen application in the list and clicking "End Task," you instruct the OS to forcibly release the resources used by that application.
[image: ]
Figure 2. Task Manager in Windows.

  File and Directory Management abstracts the physical properties of storage into logical units known as files and directories. It is responsible for creating, deleting, and organizing these files, typically using a system similar to NTFS (New Technology File System). To maintain organization and security, the OS uses access control lists (ACLs). You can access this feature by right-clicking any folder and selecting "Properties." The "Security" tab displays access control lists (ACLs), which the OS uses to enforce strict permissions, preventing unauthorized modification or deletion of critical system data.
  Security Management in modern operating systems must protect resources from internal and external threats, ensuring confidentiality, integrity, and availability. Security is not an add-on, but a fundamental definition of the OS's role in protecting data from unauthorized access [4].
[image: ]
Figure 3. Security properties in folders of Windows OS. 

[bookmark: _Toc216863137]Task 2: Use of Windows OS CLI Commands.

The command-line interface (CLI) is a direct, text-based method of interacting with the operating system using specific commands. It provides faster and less resource-intensive operations than the OS's graphical user interface (GUI) for performing certain tasks [5]. Below are ten essential Windows command-line (cmd) commands.
  First command Directory “dir” is a fundamental command in computing, very important  for navigating and managing files. It acts as a virtual roadmap, listing files and directories, aiding in efficient file organization and troubleshooting. After opening the PowerShell application in the Windows operating system, enter the command and record the result using a screenshot Syntax: “dir” and press Enter, result shown at Figure 4.
  Second command Help, with syntax: “help”, provides specific information about Windows commands. For example, entering help allows the user to learn the syntax of command-line interface without leaving the terminal. Result shown at Figure 5.
[image: ]
Figure 4.Command “dir” lists the files and subdirectories contained in a directory <oleks> .

[image: ]
Figure 5. Input and output of command “help” in Windows PowerShell.


   In third case we use the most commonly used command “cd”, which stand for “change directory”. This command allows to navigate to a different directory by the path to that directory, this shown at Figure 6.
[image: ]
Figure 6. Using command “cd” for changing directory or folder.

  Forth “ipconfig” command at Figure 7 displays current TCP/IP network configuration values.
[image: ]
Figure 7. Command “ipconfig” shows current network configuration of the computer.


Fifth  CLI command “systeminfo” displays detailed configuration information about a computer and its operating system at Figure 8.
[image: ]
Figure 8. This outputs the OS version, RAM availability, and BIOS version, which is critical for auditing hardware.

Sixth command “cls” clears screen workspace after running commands like “systeminfo”.
[image: ]
Figure 9. Picture shows input command and view in screen.
[image: ]
Figure 10. Output result shows empty screen after running command “cls”.
Seventh command “mkdir” creates a new directory or subdirectory in memory PC.
[image: ]
Figure 11. Creation directory <NewProjectUWTSD> in directory <oleks>.

Eighth command displays a list of currently running processes on the local computer.
[image: ]
Figure 12. Similar to Task Manager but in text format, this helps identify PIDs for scripting or termination.


Ninth command “pwd” tells exactly where you are in the file system at Figure 13.
[image: ]
Figure 13. Print working directory or get location that is reason for using this command.

  Finally tenth command of PowerShell application “rmdir” is removing folder from another directory. For removing directory <NewProjectUWTSD> at first we are going using”cd” to parent’s directory <oleks> and apply command “rmdir”, screenshot at Figure 14.
[image: ]
Figure 14. Checking directory <oleks> shows that the delete command worked and the folder <NewProjectUWTSD> no longer exists.

  To summarize, we'll use another very interesting and useful command that displays one of the characteristics of a computer's internet connection, result is shown at Figure 15.
[image: ]
Figure 15. Command “ping” allows to obtain some parameters of current internet connection.

  This example shows the “ping” command, which displays the time messages are sent and received from the website www.google.com. There are approximately 1500-2000 command  line interface commands depending on the operating system version available [5]. We have only used a few, but we gained practical experience and a useful result of interaction and management of the Windows operating system.

[bookmark: _Toc216863138]Task 3: Use of Linux OS CLI Commands.

  Bash (Bourne-Again Shell) is the standard command language interpreter on most Linux systems and the most widely used scripting language for OS-level automation and administration. As the interactive shell and scripting engine, Bash combines a compact programming model (variables, conditionals, loops, functions) with direct access to system commands and pipes, which makes it ideal for short scripts that glue utilities together [6].
  First command in Linux terminal which can be applied is “help” and shown at Figure16.
[image: ]
Figure16.Command “help” at Linux terminal show most often using commands.

Second command “df”  reports file system about disk space usage, shown at Figure 17.
[image: ]
Figure 17. Results input output  of command “df” at Linux Bash terminal.

3rd command “top” is the Linux equivalent of Task Manager. It shows CPU load, memory usage, swap, and others processes. 
[image: ]
Figure 18. Command “top” provides a dynamic, real-time view of a running system.

4th command “man”  is an interface to the on-line reference manuals - manual pages.
[image: ]
Figure 19. Command opens the manual for the list command, detailing every possible flag.


Fifth command “date” shows current date and time.
[image: ]
Figure 20. The screenshot shows that the “date” command was applied twice.


The standard command “ls” to list directory contents.
[image: ]
Figure 21. Listing Contents.











Linux command “chmod” changes the file mode bits, changes permissions at Figure 22. 
[image: ]
Figure 22. This demonstrates the Linux security model of Read, Write, and Execute.

Command “ip addr” shows or manipulates routing, devices, policy routing, and tunnels.
[image: ]
Figure 23. Network configuration, this command shows IP addresses and interface status.




 Ninth command “pwd” displays the full path of the current directory. Unlike Windows, Linux file structures can be deep;it confirms exactly where the user is in the filesystem hierarchy
[image: ]
Figure 24. Command “pwd”.

Tenth command “history” keeps a list of all the other commands that have been run from that terminal session, then allows you to replay or reuse those commands instead of retyping them, result shown at Figure 25.
[image: ]
Figure 25. Displaying commands applied recently at the terminal.

To summarize, this section uses ten Linux commands that are commonly used in command-line terminals today. I've used several Bash terminal resources here. Linux has thousands of commands, but for everyday use, a beginner needs to master about 15-20 key commands, while experienced users use 100-200 commands.

[bookmark: _Toc216863139]Task 4: Use of Windows OS Scripts.

  Windows operating systems support scripting languages that allow automation of administrative and system tasks. Two commonly used scripting environments are Batch scripting and Windows PowerShell. While Batch scripting relies on text-based command execution, PowerShell is an object-oriented scripting language designed for modern system administration. PowerShell enables users to automate file management, retrieve system information, and apply conditional logic. For example, the New-Item cmdlet can be used to create files, while Get-Process retrieves active processes and allows sorting based on resource usage. PowerShell’s pipeline feature allows objects to be passed between commands, making scripts efficient and readable.
  Conditional statements further enhance automation. Scripts can monitor system health, such as checking available disk space and generating warnings when thresholds are reached. These capabilities make PowerShell suitable for monitoring, configuration, and task scheduling in Windows environments. Batch scripting, although older, remains useful for basic automation tasks such as launching programs and managing files. Batch scripts use simple commands like echo, if, and dir and are easy to implement for small-scale tasks [7]. Overall, PowerShell provides advanced functionality and scalability, while Batch scripting serves as a lightweight solution for simpler automation needs.
Batch Script: Disk Space Check
       @echo off
       echo Checking disk space...
       dir C:\
       echo Disk check completed.
       pause
  Let's place this script in the PowerShell environment and test how the command set, or batch script, works. The result is shown in Figure 26.
  Explanation of this Batch script displays the contents of a directory on the C: drive and pauses execution so the user can view the results. It demonstrates basic batch script commands such as echo, dir, and pause.
[image: ]
Figure 26 . Screenshot shows how works Batch script at PowerShell application.

[bookmark: _Toc216863140]Task 5: Use of Linux OS Scripts.

    In the Linux ecosystem, Bash (Bourne Again Shell) is the standard command-line interpreter and scripting language. Unlike graphical tools, Bash allows administrators to package system utilities into executable text files, enabling automation of complex, repetitive tasks such as log rotation, backups, and user management [8]. This section demonstrates a simple script with variables for simple mathematical calculations.
#!/bin/bash
a=10
b=5
sum=$((a + b))
echo "The sum is $sum"
At the picture below is showing result of  working this code in console of Linux terminal.

[image: ]
Figure 27. Displaying result of working Linux commands. 

This is a second example of fundamental Bash shell script used in Linux and Unix-like environments [9] to automate tasks.
   #!/bin/bash
   # This is a comment. It explains what the script does.
   # This script greets the user and tells them the current date.
   # Define a variable
   NAME="User"
   # Print a message to the screen using the variable
   echo "Hello, $NAME!"
   # Print the current date
   echo "The current date and time is:"
   date
Code Breakdown: the "Shebang" (#!/bin/bash) The very first line is crucial. It is called the shebang (hash-bang). It tells the operating system exactly which interpreter to use to run the rest of the file. In this case, it forces the script to run using bash located in the /bin directory.
Comments (#) Lines starting with the # symbol are ignored by the computer. They are strictly for humans to read.
Variable Declaration (NAME="User") This line creates a storage space (variable) called NAME and assigns it the string value "User".
Important Syntax: In Bash, there must be no spaces around the equals sign (=). Writing NAME = "User" would cause an error.
 Variable Expansion (echo "Hello, $NAME!") The echo command prints text to the screen .
The script uses $NAME inside the double quotes. The $ symbol tells Bash to "expand" the variable—meaning it replaces the placeholder $NAME with the actual value stored inside it ("User").
Result: The user sees "Hello, User!".
System Commands (date) The script runs the date command directly. This is a built-in system utility that queries the computer's clock and prints the current day, month, time, and year to the terminal.
Summary of Execution Flow
When you run this script, the computer reads it from top to bottom:
It identifies the language as Bash.
It saves "User" into memory.
It prints the greeting using that saved memory.
It prints a label ("The current date...").
It executes the date tool to show the time.
Execution of this bash script is shown at Figure 27 below.
[image: ]
Figure 28. Execution of this bash script.

[bookmark: _Toc216863141]Conclusion.

  This assessment explored the critical role of operating systems in managing hardware resources on modern computers and providing a platform for applications. An analysis of Windows and Linux OSs revealed that, while the graphical user interface (GUI) provides accessibility for everyday users, the command-line interface (CLI) and scripting are essential for professional system administration.
  An examination of process, memory, and file management revealed the complexity of the OS kernel. Furthermore, practical tasks demonstrated that scripting in PowerShell and Bash shifts the paradigm from manual to automated execution, reducing human error and saving time. Mastering these tools is fundamental for any IT professional managing modern infrastructure in any field.
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[bookmark: _Toc216863144]Appendix 1. Tutorial Activity on OS Types.

I had some practice with creating scripts command code for PowerShell application like this code from  class tutorial :
1. Try the following: @echo off set name=Yourname set /A age=21 echo %name% echo %age% set info=My Name is: %name%, Age: %age%, I am Young :o). echo %info% Pause
[image: ]
Figure 29. Online Linux Terminal [9] and practice exercises using scripts.
[bookmark: _Toc216863145]Appendix 2. Evidence of engagement with online certified course.

In this section, links to badges, screenshots of Microsoft pages are shown, which show my progress in mastering Operating Systems and Computer Science courses.
[image: ]
Figure 30. My page Achievements [10] at Learning Microsoft Centre.

[image: ]
Figure 31. Badge Write your first PowerShell code and link for this badge https://learn.microsoft.com/api/achievements/share/en-us/OleksiiChepurnyi-4368/FQ4AEJSX?sharingId=E4FE0763962669D7.
[image: ]
Figure 32. Badge Introduction to PowerShell and link to this: https://learn.microsoft.com/api/achievements/share/en-us/OleksiiChepurnyi-4368/PG9KVCK4?sharingId=E4FE0763962669D7

[image: ]
[bookmark: _GoBack]Figure 33. This screenshot shows all seven badges and my progress through Level 4 in the Learning Center on Microsoft.com [10].
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case WORD in [PATTERN [| PATTERN]...)>
cd [-L|[-P [-e]] [-€]] [dir]

command [-pVv] command [arg ...]

eecl]

history [-c] [-d offset] [n] or hist>
if COMMANDS; then COMMANDS; [ elif C>
Jjobs [-Inprs] [jobspec ...] or jobs >
Kkill [-s sigspec | -n signum | -sigs>
let arg [arg ...]

local [option] name[-value] ...
logout [n]

mapfile [-d delin] [-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] [-0 >
readonly [-aAf] [name[-value] ...] o>
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put

Output

Ny

1lesystem 1K-blocks Used Available Use% Mounted on

overlay 2077555056 49446012 1922561060 3% /

mpfs 65536 ° 65536 6% /dev

mpfs 65903236 © 65983236 % /sys/fs/cgroup

shn 65536 ° 65536 6% /dev/shm
/dev/nvmeln1p3 2677555056 49446612 1922501660 3% /usr/sbin/docker-init
mpfs 524288 © 524288 % /run

mpfs 1048576 © 1048576 % /tmp

mpfs 16777216 372 16776844 1% /home/cg/root

mpfs 65903236 © 65963236 % /proc/acpi

mpfs 65903236 © 65963236 % /proc/scsi

mpfs 65903236 © 65963236 % /sys/firmuare

mpfs 65903236 © 65963236 @% /sys/devices/virtual/powercap





image19.png
Top - 02:26:42 up 148 days, 19:20, 6 user,
§$ Tasks: 11 total, 1 running, 16 sleeping,
$ %pu(s): 0.6 us, ©.0 sy, 0.8 ni,100.6 id, 0.0 wa, 6.8 hi, 0.6 si, 0.0 st
$ MiB Mem : 128717.3 total, 85602.4 free, 12623.9 used, 32372.8 buff/cache
$ MiB Swap:  4606.6 total, 4696.6 free, 0.6 used. 116693.3 avail Mem
$ NI RES  SHR'S ¥CPU XMEM  TIME: COMMAND
a @S 0.6 0.6 0:00.03 docker-
138064 44496 S 0.6 0.1 ©0:62.80
3812 34125 0.6 0.6 0:60.00
4104 36285 0.0 6.0 0:00.60
3776 0.6 0.6 0:60.00
3996 3516 S 0.6 0.6 0:60.00
34085 6.0 0.0 0:00.00
3696 S 6.0 0.0 0:00.00
3385 6.0 0.0 0:00.00
35065 6.0 0.0 0:00.00

PR
20
20
20
20
20
20
20
20
20
20
20

3264 R 0.0 0.0 0:00.00
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$ not required on a system that users do not log into.

$ To restore this content, including manpages, you can run the ‘unminimize’
$ command. You will still need to ensure the ‘man-db’ package is installed.
s |

Output
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ftutorial@terminal-tutor ~ $[date |
d Dec 17 02:51:05 2025
utorial@terminal-tutor ~ §
utorial@terminal-tutor ~ $|date
d Dec 17 02:51:28 2025
utorial@terminal-tutor ~ §

— output
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Copyright © 2023 Niklas Wenzel (Imprint | Privacy Policy)

To print available commands, type "help” and press Enter. Learn how to use the terminal.

put
terminal@terminal-temple ~ ;E/

F)q-ents Downloads Music Pictures
e

rminal@terminal-temple ~ $ |

Output
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[root@localhost ~]#
chmod: missing operand
Try *chmod --help’ for more information

--reference-RFILE FILE. ..
hange the mode of each FILE to MODE.
Nith --reference, change the mode of each FILE to that of RFILE.

like verbose but report only when a change is made
suppress most error messages

output a diagnostic for every file processed
no-preserve-root do not treat /' specially (the default)

fail to operate recursively on '/*

use RFILE's mode instead of MODE values

change files and directories recursively

help  display this help and exit

version output version information and exit

“ach MODE is of the form [ugoal*([-+=]([rwxXst]*|[ugo]))+| [-+=][0-7]+".

SNU coreutils online help: <https://waw.gnu.org/software/coreutils/>
“ull documentation <https://www.gnu.org/software/coreutils/chmod>

r available locally via: info *(coreutils) chmod invocation’

[ ront@localhost ~1#
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ip addr[root@localhost ~]# [ip addr | ———Input
: 1oz <LOOPBACK> mtu 65536 qdisc noop state DOWN group default qlen 1000
1ink/loopback 00: :00:00 brd 00:
inet 127.0.0.1/8 scope host lo
valid_lft forever preferred Lt forever

2: eth: <BROADCAST,MULTICAST,UP,LONER_UP> mtu 1500 qdisc pfifo_fast state

WN group default qlen 1000
TLink/ether 2:

[root@localhost ~]# |

:e8 brd £f:
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—C(oleksii® LAPTOP-LLOEJFNE)-[~]

—— e T

ome/oleksil
jAhome/oteks i Output

—C(oleksii® LAPTOP-LLOEJFNE)-[~]
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localhost:~# ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN qlen 1600
1link/loopback ©0:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred 1ft forever
2: eth@: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state UNKN
WN glen 1000
link/ether 02:94:0b:a3:27:€0 brd Ff:ff:ff:ff:ff:ff
inet 10.5.214.61/16 brd 10.5.255.255 scope global dynamic ethd
valid_1ft 848sec preferred_lft 735sec
localhost:~# pwd
/root
localhost:~#[history

nput

T Is

1 pud

2 sage 3+4

334

4 ip addr Output

5 pud

6 history
localhost:~# ||
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PS C:\Users\oleks> echo Checking disk space...
Checking

disk

space. ..

PS C:\Users\oleks> dir C:\

Directory: C:\

Mode LastWriteTime Length Name
10/12/2022 10:24 CYF
14/16/2022 1[2}=oht GreenFlash
01/08/2025 =35 inetpub
01/04/2024 08:26 PerflLogs
01/08/2025 14:30 Program Files
01/08/2025 21:09 Program Files (x86)
01/08/2025 11:40 Users
04/12/2025 17:20 Windows
01/08/2025 16:30 108 logUploaderSettings.ini
01/08/2025 16:30 108 logUploaderSettings_temp.ini

PS C:\Users\oleks> echo Disk check completed.
Disk

check

completed.

PS C:\Users\oleks> pause
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>_ Terminal
$ #!/bin/bash

a0
b=5
sun=$((a + b))

echo "Sum is $sum”
$ #!/bin/bash
55210
3% b=s
'$ 3 sun-$((a + b))
$ $ echo "Sum is $sum”
$ Sum is 15
5|
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>_ Terminal

# Print a message to the screen using the variable
echo “Hello, SNAMEL™

# Print the current date
echo "The current date and time is:"

date

$ #1/bin/bash

$$ # This is a comment. It explains what the script does.

$ $ # This script greets the user and tells them the current date.
$ § # Define a variable

$ % NaME "

$ $ # Print a message to the screen using the variable

$ $ echo "Hello, SNAME!™

$ Hello, User!

$ $ # Print the current date

$ $ echo "The current date and time is:™

$ The current date and time is:

$ $ date

$ Wed Dec 17 @4:
$

‘User"

220 UTC 2025
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>_ Terminal
$
$ @echo off

set nameYourname
set /A age=21

Calculate age next year
set /A nextvear-age+1

echo Current Age: ¥age%
echo Age next year will be: %nextear’k

Pause

$ @echo off

$ bash: @echo: command not found

$ $ set name=Yourname

$ $ set /A age=21

$$ :: Calculate age next year

$ bash: ::: command not found

$ $ set /A nextYear-age+l

$ $ echo Current Age: Xage%

$ Current Age: %ageX%

$ $ echo Age next year will be: ¥nextYear%

$ Age next year will be: ¥nextYeark
€ ¢ Danca
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Write your irst Powershell code
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