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[bookmark: _Toc216842168]Introduction
The research assesses all necessary operating system operations alongside their present-day management systems. The paper demonstrates Windows 11 operations through its analysis of fundamental system functions, which include process scheduling and memory allocation, and security mechanisms. The research evaluates graphical controls against Command Line Interface (CLI) tools, which run on Windows and Linux platforms, to prove that text-based management outperforms them. The report investigates Windows PowerShell scripting as a method to automate system operations in its final section. The research results demonstrate that system administration requires administrators to merge user-friendly Graphical User Interface (GUI) functionality with the exact control of CLI and scripting operations.

[bookmark: _Toc216842169]Main Body
[bookmark: _Toc216842170]Task 1. Key functions of general Operating Systems
Operating systems (OS) function as essential links between computer hardware and users. They manage system resources to provide both system dependability and operational speed. The following analysis examines six essential operating system functions using Windows 11 as an example. It shows their management locations in screenshots.
1. Process Management
The operating system achieves process management through its capability to execute multiple running applications (processes) at the same time. The operating system controls process execution through its scheduling mechanism, which determines which processes will access the processor and for what duration. The system function enables process management through process creation and termination, and process suspension and resumption to stop system failures from occurring.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
2. Memory Management
The operating system manages the computer's main memory through RAM. It monitors all memory bytes to give programs their required storage and prevent data collisions. The system allocates and deallocates memory. It also controls virtual memory using paging when physical RAM is full.
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3. File Management
The function requires data file organization, storage, retrieval, and naming operations. The OS maintains directory structure (folders) and controls access rights, which allow users to access only files they have permission to read or write.
[image: A screenshot of a computer
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4. Device Management (I/O Management)
The OS interacts with external hardware devices through drivers, which serve as specialized software for peripherals, including printers and mice, and graphics cards. The system manages input/output operations, which prevent printer data from interfering with screen data transmission.
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5. User Interface (UI)
The UI functions as the interface that enables human users to interact with machines through visual elements and command functions. General operating systems of today focus on Graphical User Interfaces (GUI) because they provide users with simple access through windows and icons and menus, and pointers (WIMP).
[image: A screenshot of a desktop
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6. Security and Protection
Modern operating systems need to protect user data through dual defence systems, which fight against malware attacks and stop unauthorized system entry attempts. Users must authenticate through login procedures to access the system, which also protects itself through defensive measures that include firewalls and anti-virus protocols.
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The Operating System enables users to access user-friendly visual interfaces that let them perform intricate hardware tasks through basic interfaces that allow them to execute advanced operations, including memory management and driver maintenance, without writing machine code.
[bookmark: _Toc216842171]Task 2. Use of Windows OS CLI Commands
CLI Command Number 1 is “dir”. This command displays list of directory (folder) system. This CLI command can be used to display list of directory system including file names, last modification timestamp and even file sizes. 
[image: A screen shot of a computer
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CLI Command Number 2 is “cls” this command can be used to clear cluttered text the PowerShell window. [image: ]
CLI Command Number 3 is “exit”. This command closes the CLI window. If the system is currently running a script or nested command shell, then CLI Command “exit” will terminate that process. It shuts down the application entirely, ending current user session.[image: ]
CLI Command Number 4 is “help”. This command shows the manual for a given command. It lists all valid syntax and available options.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
CLI Command Number 5 is “systeminfo”. This command provides a detailed summary of users personal computer (laptop) software, hardware, specifications such as operating system (OS) version and random access memory (RAM). It is frequently used by IT specialists to verify network card details.
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CLI Command Number 6 is “tasklist”. This command display every application and background proccess curently running in users system. This allows the user to identify resource-intensive processes. 
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CLI Command Number 7 is “whoami”. This command displays current user’s name and domain information. [image: ]
CLI Command Number 8 is “rename” or “ren”. The function of this command is to set a new name for a specific file. It allows user to change a filename from “test.txt” to “renamedtest.txt” immediately. 
[image: ]
CLI Command Number 9 is “del”. This command deletes one or more files. Deleted files bypass Recycle bin. Once the user uses this command, the data is permanently removed from hard drive. 
[image: ]
CLI Command Number 10 is “copy”. The function of this command is to copy a one specific file or more from one location to another.
[image: ] 
The CLI Commands enable users to execute commands right away while gaining full system control that exceeds what graphical interfaces provide. Text-based tools enable administrators to achieve higher operational efficiency because they support automated complex operations and exact system maintenance and resource management. The command line functions as an essential tool that system administrators need to perform their duties and achieve complete technical expertise.
[bookmark: _Toc216842172]Task 3. Use of Linux OS CLI Commands
CLI Command Number 1 is “ls”. This command allows user to see lists all files.
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CLI Command Number 2 is “cd”. The function of this command used to navigate between folders in the file system. “cd snap”  redirected user to snap folder. 
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CLI Command Number 3 is “pwd”. This command displays the full path of the current directory that user in. 
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CLI Command Number 4 is “help”. This command shows the manual for a given command. It lists all valid syntax and available options.
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CLI Command Number 5 is “mkdir”. This command creates a new directory. Once user tries to repeat the same command twice system will let him know about existed folder.  
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CLI Command Number 6 is “rm”. This command deletes files and directrories.
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CLI Command Number 7 is “touch”. This command creates a new empty file. 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
CLI Command Number 8 “cat”. The function of this command displays the content of a file.
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CLI Command Number 9 ”echo”. This command prints text to the terminal or writes to a file.
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CLI Command Number 10 “df”. This CLI command displays space usage. [image: A screenshot of a computer
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[bookmark: _Toc216842173]Task 4. Use of Windows OS Scripts
Windows PowerShell: Advanced Scripting and Automation Features
Windows PowerShell brought a complete system management environment to Windows, which revolutionized Windows operating system administration through its ability to perform complex tasks that went beyond basic command execution. The Command Prompt (Batch) operates through text processing, but PowerShell functions as an object-oriented automation system that runs directly on top of the .NET Framework. This architectural design allows IT professionals to access and manipulate system elements as distinct objects rather than just strings of text. System components become accessible to administrators through direct modification, which enables them to create complex automation systems that run at maximum performance in complex system environments. The following section evaluates the core scripting functions that enable this system to achieve its effectiveness.
The script demonstrates Variable Concatenation, which represents the method of uniting different strings into one string. It begins with standard variable creation: set is used for the text variable %name% and set /A (Arithmetic) is used for the numerical variable %age%. The powerful feature shown here is in the line starting with set info=. It creates a new "master" variable by mixing plain text ("My Name is: ") with the stored data from %name% and %age%. The system will replace the variable placeholders with "Maksim" and "18" when the script runs echo %info%, which will produce a complete human-readable sentence. The Pause command, which appears at the end of the script, keeps the window visible so users can view the output display.
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[bookmark: _Toc216842174]Task 5. Use of Linux OS Scripts
The Linux Automation system of Linux Operating System management enables users to perform automated tasks through its command line interface (CLI). The command line interface (CLI) functions as an advanced platform that enables users to perform automated tasks in Linux Operating System management. The default interpreter for this environment in most Linux distributions is Bash (Bourne Again SHell). Visual accessibility features in Graphical User Interfaces (GUIs) let users complete individual tasks, but they do not enable automated processing of extensive operations. System administrators can use Bash scripting to create executable files that combine standard Linux utilities into a single executable file. These scripts enable the operating system to function as an automated decision-making system that performs complex operations at high speeds.
Bash scripting depends on variables as its core element because these variables enable scripts to handle data through dynamic operations. Bash operates with "loosely typed" variables because it does not require users to create complex definitions, which other programming languages need. The system operates automatically to identify data types as text or numbers, depending on the situation, which simplifies the coding work. Administrators use variables to store essential information, which includes file paths and system dates and user credentials. Bash scripts enable users to create interactive programs because they support user input processing. A single script that stops execution to obtain user input from the keyboard becomes adaptable for various users and different situations, thus serving as a flexible system maintenance utility instead of a fixed set of commands.
The system needs to have decision-making capabilities that depend on its present operational state for automation to become dependable. The system uses Bash conditional logic, which operates through "If/Else" statements to perform this function. The script includes this function, which enables it to verify particular situations before executing any subsequent commands. A script needs to verify both file existence and user permissions before it attempts to write data to a configuration file. The script will continue execution when the condition is satisfied, but it will execute an alternative action when the condition is not met, which could involve error logging or alert delivery. The system needs this logical branching system to maintain its integrity because it stops automated systems from stopping or damaging data when they meet unexpected situations.
Looping Structures for Mass Management. The true efficiency of the Linux CLI is realized through looping structures. The "For Loops' functionality allows administrators to execute one set of instructions that runs through multiple items in a sequential order. The process of renaming one thousand log files through a GUI interface would take users many hours to complete. Bash provides a loop function that enables users to scan directories for files that match particular patterns through wildcard characters while executing individual file operations at high speed. The system requires this function to perform operations like managing large files and running server updates, and creating new user accounts. The use of loops for automated repetitive work decreases operational time while removing human mistakes, which occur when people do tasks by hand.
The Power of Piping and Redirection Perhaps the most distinct feature of Linux scripting is the concept of "piping."Represented by the vertical bar symbol, piping allows the output of one command to serve immediately as the input for another. The system unites multiple system utilities through a single data processing sequence. An administrator can perform log file searches for particular error messages from large files before using a counting tool to generate results that get written to a status report file. The system enables users to execute complex data analysis and system monitoring operations through its built-in tools, which connect to each other through the script.
Bash scripting stands as a fundamental ability that Linux system administrators need to learn for performing their work responsibilities effectively. Administrators can exercise direct and efficient kernel control through their use of variables for dynamic data and conditional logic for safe decision-making and loops for mass processing and piping for data stream manipulation. The system features work together to automate complicated processes, which maintain Linux systems in a stable, secure state while operating at peak efficiency through automated processes.
[bookmark: _Toc216842175]Conclusion
In conclusion, the research examined modern Operating System functionality through its analysis of Windows 11 and Linux system operations. The OS functions as the fundamental connection between hardware components and user interfaces to perform essential operations through its Graphical User Interfaces (GUIs), which handle process scheduling and memory allocation, and security functions. The system administration requires more than one level of operation.
The research into Command Line Interfaces (CLI) shows that text-based commands, which include dir and ls, and tasklist functions, deliver better speed and precision than visual interfaces do. Administrators obtain direct resource-efficient control of file systems and diagnostics through this method, which avoids graphical system delays. Organizations need to change their system administration methods because Windows PowerShell scripting tools need analysis to function. The ability to use variables and logic allows users to build automated workflows that run independently.
System administration needs a combination of different methods to achieve its goals. The general monitoring function of GUI systems provides accessibility, but users need to learn CLI commands and scripting to achieve advanced technical control and solve problems and sustain operational efficiency in contemporary computing systems.
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PS C:\Users\Max> help

TOPIC
Windows PowerShell Help System

SHORT DESCRIPTION
Displays help about Windows PowerShell cmdlets and concepts.

LONG DESCRIPTION
Windows PowerShell Help describes Windows Powershell cndlets,
functions, scripts, and modules, and explains concepts, including
the elements of the Windows PowerShell language.

Windows PowerShell does not include help files, but you can read the
help topics online, or use the Update-Help cndlet to download help files
to your computer and then use the Get-Help cmdlet to display the help
topics at the command line.

You can also use the Update-Help cmdlet to download updated help files
as they are released so that your local help content is never obsolete.

Without help files, Get-Help displays auto-generated help for cmdlets,

functions, and scripts.

ONLINE HELP
You can find help for Windows PowerShell online in the TechNet Library
beginning at http://go.microsoft.com/fwlink/?LinkID=108518.

To open online help for any cmdlet or function, type:
Get-Help <cndlet-name> ~Online

UPDATE-HELP
To download and install help files on your computer:

1. Start Windows PowerShell with the "Run as administrator" option
2. Type:

Update-Help

After the help files are installed, you can use the Get-Help cmdlet to
display the help topics. You can also use the Update-Help cmdlet to
download updated help files so that your local help files are aluays
up-to-date.
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PS C:\Users\Max> tasklist
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SearchFilterHost.exe
chrome. exe

chrome. exe
svchost . exe
SearchFilterHost.exe
OpenConsole. exe
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svchost..exe
svchost . exe
tasklist.exe
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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\Max> whoami
desktop-bq7r8tf\max
PS C:\Users\Max> |
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B Administrator: Windows PowerShell

windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

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

PS C:\WINDOMS\system32> ren C:\testCLI.txt RenamedtestCLI.txt
WINDOKS\systen32>
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B Administrator: Windows PowerShell

windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

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

WINDOWS\system32> del C:\RenamedtestCLI.txt
WINDOKS\systen32>
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B Administrator: Windows PowerShell

windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

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

WINDOWS\system32> copy C:\copytest.txt
WINDOHS\system32> -
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ubuntu@ubuntu:~$ pwd
/home/ubuntu
ubuntugubuntu:~$ |
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ubuntugubuntu:~$ help

ubuntu@ubuntu: ~ 8

GNU bash, version 5.2.37(1)-release (x86_64-pc-linux-gnu)

These shell commands are defined internally.

Type ‘help' to see this list.

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 nane means that the conmand is disabled.

job_spec [8]
(( expression ))
. filenane [argunents]

[ arg... ]

[[ expression 1]

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

bg [job_spec ...]

bind [-TpsvPsvx] [-n keymap] [-F File>
break [n]

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

case WORD in [PATTERN [| PATTERN].
cd [-LI[-P [-e]] [-@]] [dir]
conmand [-pw] command [arg ...
comoaen [ -abcdefaiksuvl -0 ontionl [‘>

history [-c] [-d offset] [n] or hist>
if COMMANDS; then COMMANDS; [ elif C>
jobs [-lnprs] [jobspec ...] or jobs >
kill [-s sigspec | -n signum | -sigs>
Tet arg [arg ...]

Tocal [option] name[=value] ...
Togout [n]

mapfile [-d delin] [-n count] [-0 or>
popd [-n] [+N | -N]

printf [-v var] format [arguments]
pushd [-n] [+N | -N | dir]

pud [-LP]

read [-ers] [-a array] [-d delin] [->
readarray [-d delin] [-n count] [-0 >
readonly [-aAf] [name[=value] ...] o>
return Tnl
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ubuntu@ubuntu: ~ 8

= = 00 €

e

Use 'man -k’ or 'info' to find out more about commands not in this list.

A star (*) next to a nane means that the conmand is disabled.

job_spec [8]
(( expression ))
. filenane [argunents]

[ arg... ]

[[ expression 1]

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

bg [job_spec ...]

bind [-TpsvPsvx] [-n keymap] [-F File>
break [n]

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

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

conmand [-pw] command [arg ...
compgen [-abedefgiksuv] [-o option] [>
complete [-abedefgjksuv] [-pr] [-DEL]>
compopt [-0|+0 option] [-DEI] [name .>
continue [n]

coproc [NAME] command [redirections]

history [-c] [-d offset] [n] or hist>
if COMMANDS; then COMMANDS; [ elif C>
jobs [-lnprs] [jobspec ...] or jobs >
kill [-s sigspec | -n signum | -sigs>
Tet arg [arg ...]

Tocal [option] name[=value] ...
Togout [n]

mapfile [-d delin] [-n count] [-0 or>
popd [-n] [+ | -N]

printf [-v var] format [arguments]
pushd [-n] [+N | -N | dir]

pud [-LP]

read [-ers] [-a array] [-d delin] [->
readarray [-d delin] [-n count] [-0 >
readonly [-aAf] [name[=value] ...] o>
return [n]

select NAME [in WORDS ... ;] do COMM>
set [-abefhkmnptuvxBCEHPT] [-0 optio>
shift [n]

shopt [-pgsu] [-o] [optname ...]
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ubuntu@ubuntu:~$ mkdir photos
nkdir: photos: File exists
ubuntugubuntu

ubuntugubuntu

ubuntu@ubuntu: ~
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ubuntu@ubuntu:~$ touch test.txt
ubuntugubuntu:~$ |

ubuntu@ubuntu: ~
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ubuntu@ubuntu:

ubuntu@ubunt

$ cat test.txt

s

ubuntu@ubuntu: ~
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ubuntu@ubuntu: ~

ubuntu@ubuntu:~$ echo hello world!
hello world
ubuntugubuntu:~$ |
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ubuntugubuntu:~§ df -h

Filesysten
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Jdev/sro
Jcon

tmpfs
tmpfs
tmpfs
tmpfs
tmpfs
tmpfs

size
3924
5.4G
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.06
oM
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3924

ubuntugubuntu:~$ ||

ubuntu@ubuntu: ~

Used Avail Use% Mounted on

1.9M
5.4G
1734
8.0K
[}
]
]
8.0K
148K

3

1
2
1
5
1
2
3

90

[
.86
.06
oM
o
oM
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921

1% /run
100% /cdrom
9% |
1% [dev/shn
0% /run/credentials/systend-journald.service
0% /run/lock
0% /run/credentials/systend-resolved.service
1% [tmp
1% /run/user /1000
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set name-Maksim

set /A age-18

echo %name%

echo %age%

set info-My Name is: %name%, Age: %age%, I am Young :0).
echo %info%

Pause
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: Maksim , Age: 18, I am Young :0).
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