[bookmark: _Hlk193661421][image: A close-up of a sign

AI-generated content may be incorrect.]Assignment 2:
Operating Systems
[bookmark: _Hlk206672359]CertHE Computing Skills for Workplace
Computer Architecture and Operating Systems. ACCA4022_LON
DR. Redhwan Al-Amri (Lecturer)
University of Wales Trinity Saint David
(London Campus)
Student Name: Danylo Chuiko
Student Number: 2436141
Group: 03
Date: 10.12.2025


Table of Contents
Introduction	1
1. Key functions of general Operating Systems	1
Systems	1
1.1 Process and Processor Management	1
1.2 Memory Management	3
1.3 File System Management	4
1.4 Security and Protection	5
2. Use of Windows OS CLI commands.	7
3. Use of Linux OS CLI commands.	15
4. Use of Windows OS scripts.	20
Script: System Health Check	20
Key Features Demonstrated	22
5. Use of Linux OS scripts.	23
Script: Log File Analyzer	23
Key Features Demonstrated	25
Conclusion	26
References	27
Appendices	29
Tutorial Activity on OS Types from OS Tutorial 1	29
1. LinkedIn Learning course:	29
2. Cisco Network Academy:	30
3. Cisco Network Academy : Operating Systems Basics	32

	
[bookmark: _Toc207344611]Introduction 
Operating systems are a key component of any computer, as they provide interaction between hardware and user programs. They perform a wide range of functions, including management of processes, RAM, files, connected devices, and security mechanisms. The purpose of this report is to analyze the main capabilities of modern operating systems, as well as demonstrate practical skills in working with the Windows command interfaces. In addition, the report considers examples of creating scripts that allow you to automate typical administrative tasks.
New operating systems perform important, priority functions that ensure the functioning and secure operation of the computer. ОС manage processes, secure operations, file systems, and memory management and interactions with other devices, as well as the security of private data. These capabilities allow users and programs to interact with hardware without the need to perform low-level operations.

1. [bookmark: _Toc207344612]Key functions of general Operating Systems
The operating system is an intermediary between the technical components and the user. That is, it converts user requests into instructions for the processor, memory, etc. The key instructions of the OC include:
· Hardware management
· Security schemes
· Access control
· File structure organization
· RAM allocation and protection
· Process and thread management
All these functions are the basis of modern OC. Regardless of any device, Windows, macOS, Linux. Below in subsections from 1.1-1.4 I will explain in detail the functions, including their purpose
1.1 [bookmark: _Toc207344614]Process and Processor Management
Process management is the foundation of any operating system's functionality. The OC controls the creation, execution, suspension, and termination of processes, ensuring their fair and efficient allocation of resources. A process is an active program in execution, and each process has its own address space, state, and set of privileges.

The OC uses schedulers to determine the order in which processes access the central processor. Various scheduling algorithms are applied to optimize waiting time, response speed, and overall system performance. In addition, operating systems support multithreading, allowing a single process to execute multiple threads simultaneously, increasing CPU utilization efficiency. Through synchronization mechanisms, the OC prevents conflicts that may arise when multiple processes access shared resources.

1.2 [bookmark: _Toc207344615]Memory Management
Memory management ensures the allocation of system memory between running processes. But memory is a limited resource, so it is important to monitor the storage and use it efficiently. The OC controls which areas of memory are available, which are busy, and which can be controlled.
One of the main functions of an operating system is support for virtual memory, which allows programs to work with larger amounts of data than the physical RAM. This is achieved through mechanisms such as swapping, segmentation, and paging. The operating system also provides memory protection, preventing one process from modifying another's data, which is a key aspect of stability and security.
1.3 [bookmark: _Toc207344616]File System Management
File system management provides the organization and normalization of data on disks. The operating system defines the directory structure, file storage rules, and provides access to them for users and programs. It performs operations such as creating, opening, and deleting files, as well as controlling access rights and available space on storage devices. Additional mechanisms, such as caching and integrity checks, contribute to fast and reliable access to data. All of this ensures organized and secure data storage.
1.4 [bookmark: _Toc207344617]Security and Protection
Security is one of the key functions of an operating system, as it provides data protection and access control to resourcesю The OC checks who is logging into the system and determines what actions the user can perform. The operating system also monitors suspicious activities, sets security codes, and can use encryption to protect important information for the user. Defense mechanisms prevent unauthorized actions by isolating processes and users from each other. All of this helps ensure the computer runs smoothly and safely, and protects it from threats. [1]
[bookmark: _Toc207344618]2. Use of Windows OS CLI commands.
Windows Command-Line Interface (CLI), available through Command Prompt and PowerShell. It is a priority tool for managing task automation and diagnostics. Unlike other tools, the CLI provides precise and fast operation execution. In this task, I will show ten key Windows commands with screenshots of their purpose and importance for system administration.
[image: ]
1.Displays the list of files andюThe command quickly shows an enumeration of the content structure and also allows viewing the contents of a selected folder without using Windows Explorer.
[image: ]
2.Сhanges the working directory. This is the main navigation tool that helps quickly find a file
[image: A screen shot of a computer
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3.Shows information about network settings and IP address. The command is often used for troubleshooting if there is a problem with using the internet.
[image: A screenshot of a computer program

AI-generated content may be incorrect.]
4.Sends test (ICMP) packets to a specified address. To check access to servers and the device's network
It also shows the latency between devices, which is useful for analyzing connection quality.

[bookmark: _Toc207344619][image: A screen shot of a computer

AI-generated content may be incorrect.]
5.Displays a list of all active processes. The command helps monitor system performance and detect malfunctions or suspicious processes.
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6.Provides detailed information. The operating system version, installation. The command is useful for users and for checking software interconnections.
[image: A screen shot of a computer
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7.Creates a new directory in the selected folder. Often used in structured work environments or in scripts for automation.
[image: A screenshot of a computer
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8.Deletes a directory along with all files. It is an efficient and convenient way to clean unnecessary work folders or data.
[image: A black screen with white text
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9.Copies a file and moves it to a different location. This command is used for backup purposes.
[image: A screenshot of a computer program
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10. Shows detailed information about active processes, including CPU and memory usage. Unlike Command Prompt, PowerShell allows you to filter and process results.
Using these commands allows you to quickly perform basic administrative tasks, diagnose problems, and manage the system without using graphical tools. For the report, a corresponding screenshot and a brief description of the execution result must be added for each command. [2]
2. Use of Linux OS CLI commands.
The Linux operating system widely uses the command-line interface (CLI). It is implemented with the help of the Bash shell. The CLI allows users to efficiently manage the file system, processes, and more using text commands. This task covers ten basic Linux commands that demonstrate the main capabilities of working with the operating system.
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The (pwd) command is used to display the path to the current working directory. It helps the user show their location in the file system.
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The ls command is used to view the contents of a directory, which shows a list of files and folders in the current directory.
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The (mkdir) command is used to create new folders, which helps organize files into an organized structure.
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Navigation between directories is done using the (cd) command
[image: A computer screen shot of a file
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The (cp) command is used to copy files from one location to another, which is useful for backing up data.
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The (mv) command allows you to move or rename files and directories.
[image: A black background with white text
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File deletion is performed using the (rm) command, which is used to clean the system of unnecessary data.
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An important feature of Linux is the access rights system. The command (chmod) is used to change file permissions and determines who can read, write, or execute a file. This is key for security in multi-user environments.
[image: A screenshot of a computer screen

AI-generated content may be incorrect.]
The (ps) command displays a list of active processes in the system
[image: ]
`top` shows dynamic information about CPU usage, RAM, and system load in real time.
So, the commands provided cover the main aspects of working with Linux through the command interface, including navigation, file management, access control, and process monitoring. Documenting the execution of these commands with screenshots confirms practical skills in using the Linux CLI. [3]
[bookmark: _Toc207344620]4. Use of Windows OS scripts.
Scripts in the Windows operating system are used to automate tasks that are usually performed manually. Instead of entering commands one by one in the command line, a user can create a special script file that automatically executes all the necessary actions. This saves time, reduces errors, and simplifies working with the operating system. In Windows, the most common scripting languages are Batch and PowerShell.
Batch scripts are a simple and accessible automation tool. They run through the Command Prompt and usually have the (bat) extension. Such scripts allow you to automatically create directories, display messages,

Run system commands, and manage files. As part of this task, a simple Batch script was created to demonstrate the basic automation capabilities in Windows. The script executes a sequence of commands: it displays a message to the user, creates a new folder, shows the contents of the current directory, and pauses execution to review the results. This approach shows how multiple commands can be combined into a single executable file.
Besides Batch, PowerShell is widely used in Windows and is a more powerful scripting language. PowerShell allows you to work with processes, services, and system information using an object-oriented approach. 
This example demonstrates that even a simple script can perform several actions without user intervention. Such scenarios are especially useful for repetitive tasks, such as preparing the work environment, organizing files, or checking the contents of directories. Using scripts also helps ensure consistent results each time tasks are executed.
However, for demonstrating the basic principles of working with scripts, using Batch files is sufficient, as they are simple and easy to understand for beginners. For this purpose, screenshots are attached to the report showing the script's code and its execution in the Windows command line. This confirms that the script was created and run in practice.
[image: ]
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When documenting a task, it is important to show not only the script text itself but also the result of its execution. Using scripts in Windows is an effective way to automate simple tasks. Batch scripts allow users to quickly perform standard operations and are an important tool for basic operating system administration. [4]


[bookmark: _Toc207344623]5. Use of Linux OS scripts.
In the Linux environment, scripts are used to automate commands that are usually entered manually in the terminal. The most common scripting language in Linux is Bash. Bash scripts allow multiple commands to be combined into a single file and executed automatically, which greatly simplifies the user's work and reduces the number of errors.
Bash scripts usually have the (.sh) extension and are executed through the Linux terminal. They can use standard Linux commands, such as creating directories, working with files, displaying messages, and checking execution results. Even simple Bash scripts are useful for repetitive tasks, such as organizing files or preparing the working environment.
As part of this task, a simple Bash script was created to demonstrate the basic automation capabilities in Linux. The script starts with a shebang line, which tells the system that the file should be executed using the Bash shell. Then the script outputs a message to the user, creates several directories, and displays the contents of the current directory. At the end of execution, the user sees the results of the commands that were executed automatically. 
This example demonstrates how a Bash script can perform multiple actions without the need to manually enter each command. This approach is effective in Linux environments, where automation plays a crucial role in system administration. Bash scripts are often used for backup, system maintenance, and carrying out administrative tasks.
Documenting the execution of Bash scripts is an important part of the report. To confirm practical skills, screenshots are included in the report showing the text of the created script and the result of its execution in the Linux terminal. This demonstrates that the script was created and executed independently. Therefore, using Bash scripts in Linux is a simple and effective way to automate basic tasks. [image: ]
Even simple scripts help to better understand the principles of operating systems and improve efficiency when working with Linux. [5]

[bookmark: _Toc207344626]Conclusion
This report examined both theoretical and practical aspects of modern operating systems using Windows and Linux environments as examples. The first part of the work analyzed the main functions of general-purpose operating systems, including process and CPU management, memory management, file systems, input-output devices, and security mechanisms. These functions are critically important for the stable operation of computer systems and ensure effective interaction between hardware and software. The practical tasks of the report were aimed at demonstrating the use of the command-line interface in Windows and Linux operating systems. In the Windows environment, the main Command Prompt and PowerShell commands were reviewed, which allow managing files, obtaining system and network information, and controlling active processes. These tools demonstrated that the command line is a powerful means for system administration and diagnostics.
Similarly, in the Linux environment, the use of basic Bash shell commands for navigating the file system, managing files, changing access permissions, and monitoring processes was demonstrated. Practical examples confirmed that working through the command interface provides high flexibility and precise control over the operating system.
The report also paid particular attention to the use of scripts in Windows and Linux. Batch scripts, PowerShell scripts, and Bash scripts allow for the automation of repetitive tasks, reduce the amount of manual work, and increase user efficiency.

Overall, the completion of this report showed that understanding the principles of operating system operation, proficiency with the command interface, and basic scripting skills are important components of training specialists in the field of information technology and provide a solid foundation for further learning and professional development.
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PS C:\Users\danya> cd Documents
PS C:\Users\danya\Documents>
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Microsoft Windows [Version 16.6.26200.7462]
(c) Microsoft Corporation. All rights reserved.

C:\Users\danya>ipconfig

Windows IP Configuration

Ethernet adapter Ethernet:

Media State . . . . . : Media disconnected
Connection-: speclflc DNS SuFle . : D3-WDS@3.COM

Wireless LAN adapter Local Area Connection* 1:

Media State . . . . . . : Media disconnected
Connection-: speclflc DNS SuFle

Wireless LAN adapter Local Area Connection* 2:

Media State . : Media disconnected

Connection-: speclflc DNS SuFle
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PS C:\Users\danya> ping
Usage: ping [-t] [-al [-n count] [-1 size] [-f] [-i TTL] [-v TOS]

[-r count] [-s count] [[-j host-list] | [-k host-list]]

[-w timeout] [-R] [-S srcaddr] [-c compartment] [-p]
[-4] [-6] target_name

Options:

=iz Ping the specified host until stopped.
To see statistics and continue - type Control-Break;
To stop - type Control-C.

-a Resolve addresses to hostnames.

-n count Number of echo requests to send.

-1 size Send buffer size.

-f Set Don't Fragment flag in packet (IPvi-only).

=5, UL Time To Live.

-v TOS Type Of Service (IPvi-only. This setting has been deprecated
and has no effect on the type of service field in the IP
Header) .

-r count Record route for count hops (IPvid-only).

-s count Timestamp for count hops (IPvid-only).

-j host-list Loose source route along host-list (IPvid-only).
-k host-list Strict source route along host-list (IPvid-only).
-w timeout Timeout in milliseconds to wait for each reply.
-R Use routing header to test reverse route also (IPv6-only).
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PS C:\Users\danya> tasklist

Image Name PID Session Name Session# Mem Usage

System Idle Process 0 Services
System 4 Services
Secure System 236 Services
Registry 280 Services
smss.exe 848 Services
csrss.exe 1412 Services
wininit.exe 1504 Services
csrss.exe 1512 Console
winlogon.exe 1604 Console
services.exe 1624 Services
1l<caTco exe 1668 Serviceec

4 616

65 8604
59 556
1 456
6 9uy
8 3u8
7 u36
5 572
9 9e4
2 90720

COHHOOOO OO0
XXXXXXXXXXX
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Windows PowerShell
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PS C:\Users\danya> systeminfo

Host Name: LAPTOP-H26KKP5M
0S Name: Microsoft Windows 11 Home
0S Version: 10.0.26200 N/A Build 26200
0S Manufacturer: Microsoft Corporation
0S Configuration: Standalone Workstation
0S Build Type: Multiprocessor Free
Registered Owner: danyablogger39@gmail.com
Registered Organization: N/A
Product ID: 00342-22518-91767-AAOEM
Original Install Date: 08.07.2025, 9:20:20
System Boot Time: 11.12.2025, 11:37:19
System Manufacturer: ASUSTeK COMPUTER INC.
System Model: ASUS TUF Gaming A15 FA507NVR_FA507NVR
System Type: x64-based PC
Processor(s): 1 Processor(s) Installed.
[01]: AMD64 Family 25 Model 68 Stepping 1 AuthenticAMD ~3100 Mhz
BIOS Version: American Megatrends International, LLC. FA507NVR.303, 20.12.2024
Windows Directory: C:\Windows
System Directory: C:\Windows\system32
Boot Device: \Device\HarddiskVolumel

System Locale: en—gb:English (United Kingdom)
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PS C:\Users\danya> mkdir Test123
Directory: C:\Users\danya

Mode LastWriteTime Length Name

=== 11.12.2025 13:31 Test123

PS C:\Users\danya>
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PS C:\Users\danya> rmdir /S Test123

Remove-Item : A positional parameter cannot be found that accepts argument 'Test123'.
At line:1 char:1

+ rmdir /S Test123
& o

+ CategoryInfo : InvalidArgument: (:) [Remove-Item], ParameterBindingException
+ FullyQualifiedErrorId : PositionalParameterNotFound,Microsoft.PowerShell.Commands.RemoveItemCommand
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Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.
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PS C:\Users\danya> echo Hello > filel.txt
PS C:\Users\danya> copy filel.txt file2.txt#
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PS C:\Users\danya> Get-Process

Handles NPM(K) PM(K) wWs(K) CPU(s) Id SI ProcessName
376 u2 13532 53004 0,53 29084 1 AacAmbientLighting
570 39 51524 17440 15,97 2184 1 AcPowerNotification
220 19 2724 11972 11936 0 adb
201 12 2988 13452 5396 0 AggregatorHost
237 19 24496 23096 0,39 28992 1 ai
237 20 50920 41268 0,31 319u4 1 ai
371 21 qyuel 32356 0,27 25164 1 aimgr
354 19 13240 39628 0,75 26344 1 AppActions
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$ pwd
/home/cg/root/693d8297d943c
$
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$1s
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$
$ dir test
dir: cannot access ‘test’': No such file or directory

$|
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cd test
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$ cp filel.txt file2.txt
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$ mv file2.txt newfile.txt|
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$
rm newfile.txt|
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$ chmod 755 filel.txt|
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@cho off

GOTO CodeJump

Echo this won't output
:CodeJump

Echo Jump Success :
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Jump Success :-)
Press any key to continue
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$ nano tasks_script.sh
bash: nano: command not found
$

$ /bin/bash

echo "Linux script running”
mkdir linuxi

mkdir linux2

mkdir linux3

1s

$ /bin/basl

$ linux1i linux2 linux3

$ chmod +x task5_script.sh

codeuser10024@1ce0144703eb: /home/cg/root/693d8297d943c$ chmod +x taskS_script.sh h

$ chmod: cannot access 'task5_script.sh': No such file or directory

$ ./tasks_script.sh

codeuser10024@1ce0144703eb: /home/cg/root/693d8297d943cbash: ./task5_script.sh: No such file or directory
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C:\Users\danya>
C:\Users\danya>dir

Volume in drive C is 0S

Volume Serial Number is 1AA7-CEBC

Directory of C:\Users\danya

28.11.
09.07.
28.11.
13.10.
25.11.
23.07.
07.07

28.11.
07.07.
10.12.
07.07.
07.07.
07.07.
11.12.
07.07

07.07

28.11.

2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025
2025

<DIR>
<DIR>
<DIR> .insomniac
<DIR> st
<DIR> .vscode
<DIR> ansel
<DIR> Contacts.
<DIR> DaVinci Resolve Media
<DIR> Documents
<DIR> Dounloads
<DIR> Favorites
<DIR> Links
<DIR> Husic
<DIR> OneDrive
<DIR> Saved Games
<DIR> Searches
: <DIR> Videos
0 File(s) © bytes

17 Dir(s) 187 054 661 632 bytes free




