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[bookmark: _Toc216861268]Introduction
Servers and cloud environments, operating systems are at the heart of the system and acting as a middleman between software and physical components, when operating personal computers. Modern operating systems like Windows 11 and Ubuntu 24.04 ensure efficient allocation of resources, security and usability. 
 This report takes a deep dive into the key functions of modern operating systems and, with the help of command-line interface (CLI) examples in both Windows and Linux, demonstrates practical usage of scripting for automation in a real-world application. Each section is supported by original screenshots and explanations to highlight core ideas. 
 The overarching goal of this report is to show how mastering CLI and scripting skills would enable IT experts to take charge of administration of their systems, root out problems and automate the dull routine jobs, a necessity in today’s high-pressure digital workplaces.
[bookmark: _Toc216861269]Main Body

[bookmark: _Toc216861270]Key functions of general Operating Systems
Operating systems provide a number of functions and are an essential component of computer hardware. They act as an intermediary between applications and the computer data. They manage processes, memory, files, devices and security/user management.
Process Management
[image: ]
The operating system creates processes. The operating system schedules processes. The operating system terminates processes. The operating system allocates CPU time. On Microsoft Windows, one can access process information with the Get-Process cmdlet of PowerShell. It allows administrators to monitor running processes and troubleshoot performance by assessing CPU and memory usage.
Memory Management
[image: ]
The OS keeps a record of memory usage to manage memory usage and reduce conflicts between programs. The OS employs paging and swapping techniques to extend memory. Resource utilization tools such as Get-Volume and resource monitoring commands provide users with useful information.
File System Management
[image: A screenshot of a computer

AI-generated content may be incorrect.]
To organize, store, retrieve, name, share, and protect files is file management. Modern operating systems use file systems, for example NTFS on Microsoft Windows or ext4 on Linux that support file permissions, encryption, and file system journaling. df -h (Linux) and Get-Volume (Windows) commands watch disk usage and health.
Device Management 
[image: ]
The operating system also communicates with devices through device drivers, manages input/output, and provides system resources like printers, network cards, speakers, and disk drives to peripheral devices. Wmic diskdrive and lsblk can query hardware.
[image: ]
Various operating systems use accounts, groups and permissions to control access. The operating system provides an authentication process and privilege levels for protection against unauthorized use. Commands like whoami or id reveal the currently used ID.
[bookmark: _Toc216861271]Use of Windows OS CLI commands
Windows uses a command line interface which is most commonly accessed in PowerShell and Windows Command Prompt, which can be used to administer systems and diagnose problems, as well as automate processes. The following is a collection with Windows PowerShell commands.
The whoami
[image: ]
command gives the name and domain in addition to the user group privileges for the current user account. It is often used in verifying user identity in multi-user and enterprise scenarios. 
[image: A computer screen with white text

AI-generated content may be incorrect.]The systeminfo







The systeminfo command lists many system properties and additional filtering with findstr can provide the OS version and type, useful for pre-installation checks. For troubleshooting, get-NetAdapter lists available network interfaces with their speed and status.
Get-Process
[image: A computer screen shot of a blue screen
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Get-Process through Sort-Object CPU -Descending through Select-Object -First 5 identifies the processes that consume the most CPU and might slow performance.
Get-Service
[image: ]
Get-Service shows the services that run, letting administrators watch background processes.
[image: ]
[bookmark: _Toc216861272]Use of Linux OS CLI commands 
System administration under Linux is mainly performed using the command line interface. The following examples use common tools in a desktop environment terminal session like that on Ubuntu as management of system resources and for monitoring processes.
whoami
[image: A black screen with a black border
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Screenshot of a Linux terminal running the whoami command. whoami is used to print the username of the current user (eg. "user" or "root"), thus it is a common tool for multi-user systems and automation scripts.


uname -a
[image: A screen shot of a computer
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The command uname -a in a Linux-based terminal details information about the kernel. It includes the version, the hostname, the processor architecture, and the operating system because it gets this information. It is used within system diagnostics and compatibility checks. 
df -h [image: A screenshot of a computer

AI-generated content may be incorrect.] 
The df -h command output shows in this terminal screenshot. This command displays the disk space usage of filesystems in human-readable formats like gigabytes or megabytes for users. Each filesystem's indices include size. They include used space. They include free space. They include percentage of space used. 
free -h [image: A screen shot of a computer

AI-generated content may be incorrect.]
free -h outputs from a Linux terminal in order to show the memory usage as human-readable numbers, including total memory used, free, shared, buff/cache, available RAM, as well as swap partition details.



lsblk
[image: A black screen with a black border
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The lsblk command shows block devices in a tree structure. This example image shows the names, major and minor number, removable and read-only status, size, type and mount points of every block device.
[bookmark: _Toc216861273]Use of Windows OS scripts (Bash script)
[image: A screenshot of a computer
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In this program, a temperature is converted from Celsius to Fahrenheit by requesting it from the user, performing the calculation using a common formula, and then outputting the result. It is a simple educational program for demonstration of the basic arithmetic operations and user interaction in the Windows Batch environment. [image: A screen shot of a computer

AI-generated content may be incorrect.]
You enter the number of miles as input, and the script computes the value in kilometers using the exact conversion 1 mile equals 1.609 kilometers. It shows how to do simple decimal-unit conversions in Batch programming.
[image: A screenshot of a computer
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The user reads a weight in pounds, this is multiplied by a constant factor (0.4536) to convert to kilograms. The program shows the use of integer arithmetic to perform calculations on decimal numbers, a common practice in simple programming languages that do not feature floating point arithmetic.
[image: A screenshot of a computer
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Given speed in kilometers per hour, the code uses the relationship (1 KM/H = 0.621371 MPH) to convert to miles per hour using integer division in the code. The result shows how this approximation can be used to convert between other unit systems, along with an approximate decimal factor.
[image: A screenshot of a computer
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This simple script shows taking an input time in hours and multiplying it by 60 to convert it to minutes. The authors show that simple one-operation scripts serve as good examples to introduce basic input, output and multiplication in Batch programming.
[bookmark: _Toc216861274]Use of Linux OS scripts (Bash script)
[image: A screenshot of a computer

AI-generated content may be incorrect.]
The following is a Bash script that backs up the Documents folder, including a timestamp in the filename. It uses the date command to create a unique filename and recursively copies files. The command shows writing files, variable substitution in command line arguments, reliable backups under the Linux environment, and progress status feedback when the operation is complete.
[image: A screenshot of a computer
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This script checks the disk space used by the system partition and the five largest directories under the home directory. This is done by piping together several Linux commands into one advanced command to get a concise report that may be used for periodic system housekeeping and capacity planning.
[image: A screenshot of a computer
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The following code sorts the files into their folders by file type. It creates folders by file type, moves those files into the appropriate folders, and ignores error messages when there are no matches. Practical file management automation for directory structures is possible through the use of scripts.
[image: A screenshot of a computer
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A shell script that pings a number of websites in parallel. It uses arrays and `for` loops to iterate through the websites, conditionals, and output redirection. It can check if a webpage is online or offline, showing basic network monitoring with Bash.
[image: A screenshot of a computer
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This maintenance script removes temporary files from the system cache and user cache directories. It uses find commands with time parameters and the -delete action to delete files older than various periods, while suppressing permission errors. The script shows how to automatically clean up storage space on Linux systems.

The Bourne-Again Shell (Bash) command-line interface for Linux systems has complex syntax and requires extensive specialized knowledge. Using the natural language to Bash command (NL2SH) translation capabilities of large language models (LLMs) for command composition circumvents these issues. However, the NL2SH performance of LLMs is difficult to assess due to inaccurate test data and unreliable heuristics for determining the functional equivalence of Bash commands (Westenfelder, 2025)
Bash commands allow computer users to control processes, interact with the file system and manage the network. However, using Bash requires knowledge of numerous utilities, each with unique parameters and complex syntax. Moreover, the reference documentation for these utilities, called manual pages, can be cumbersome and confusing. This makes the CLI a barrier for inexperienced users and increases the chance of errors for experienced users (Westenfelder, LLM-Supported Natural Language to Bash Translation, 2025)


[bookmark: _Toc216861275]Conclusion
This paper has discussed the fundamental purposes of today's OSs (operating systems) as the means to oversee the direct interface between computers and programs. The paper has further discussed and provided examples of process, memory, file system, device, and security management of OSs using the example of the tools provided with Windows 11 OSs and current distributions of the Linux Ubuntu desktop environment.
Windows PowerShell and Command Prompt command line commands allow the user to quickly retrieve information on the operating system and machine, run a connectivity test, and use tool-based monitoring of system resources for the command-line environment. Linux command line commands provide users fine control over disk usage, memory resources, processes, and system hardware, while allowing system administrators to accomplish complex tasks quickly without a graphical user interface.
These scripting sections introduced Batch files in Windows and Bash scripts in Linux, and provided some examples of simple scripts that could take user input, do some mathematics, make backups, check system health or perform other routine administrative responsibilities, saving time and effort and reducing the potential for human error.
All of these skills and tools are indispensable to anyone working in IT today. Learning about command line interface (CLI) and scripting, for example, is helpful in troubleshooting and managing systems and shows real-world skills in the server, cybersecurity, and DevOps domains. Thus, theoretical knowledge and practical usage in this report illustrate the importance as well as the versatility of operating systems in modern computing.
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