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[bookmark: _Toc228315064]Introduction
This study describes the important roles of operating systems and the use of operating systems in real computing environments. The operating system is a software that should be in a computer to work effectively, as it links the user to the hardware. Without an operating system, it would be impossible to run applications, handle files, or control system resources like as memory, storage, and processing power. They all accomplish more or less the same things . For example , Microsoft Windows , macOS and Linux are all operating systems , yet they work and look different .

The goal of this study is to show a theoretical grasp and a practical knowledge of operating systems. It handles vital operations such as process management, memory management, file system organisation, device management and security. These operations are essential for the efficiency of the system and to allow several apps to execute smoothly without interference. These principles are necessary for anyone studying computing or working in an IT related profession to understand.

In addition to theory, this paper also looks into the usage of command-line tools in a Windows context. The command line interface (CLI) is a way for the user to do things by typing commands, and not choosing from graphical menus. This is usually quicker and more efficient way , particular for skilled users and system administrators . The report will include commands such as file navigation, process monitoring and network testing.

In addition, the article presents the development and implementation of a basic Windows batch script. This demonstrates how simple processes can be automated by scripting. Automation is one of the most essential concepts in modern computing. It helps to save time, decrease manual effort and boost productivity.

This study seeks to give the reader a comprehensive picture of how operating systems work and how users can interact with them through graphical and command line tools. It also emphasises the need of practical skills together with academic knowledge in real world computer problems.

[bookmark: _Toc228315065]Key Functions of General Operating Systems
A computer needs an operating system to manage the way the hardware and software communicates with each other. Microsoft Windows, macOS and Linux are common operating systems. They may seem different but they all do basically the same thing.

A important function is process management. A process is a program that is actively executing . The operating system keeps track of all the running processes and decides how CPU time is allocated amongst them. This allows users to run several applications at the same time such as a browser, Word document and music player.

Another very significant feature is memory management. The operating system maintains RAM and decides how much memory each program is allowed to utilise. This helps to avoid one program interfering with another application. It also enhances performance, as memory is allocated to programs when they require it, and released when they are closed.

The operating system also takes care of files. Files and folders are arranged so that users can simply save, find, copy, move and remove information. You normally do this in File Explorer on Windows. You can use commands like dir., cd, mkdir, copy, and del with command-line tools.

Device management is another key feature. The operating system connects with hardware like keyboards, printers, displays, USB drives and network adapters. Device drivers are software that lets the operating system understand and control these devices.

The operating system also provides a user interface for the computer. This can be a graphical user interface where users click on icons and menus or a command line interface where users write commands. Windows gives both alternatives in the desktop environment. Command Prompt and PowerShell.

Last, the operating system deals with security and user access. It manages user accounts, passwords and rights. This helps to keep personal files and system settings safe from unauthorised users.

Screenshot location:
Paste here screenshots of Windows Task Manager, File Explorer, Settings / System information or Device Manager.

[bookmark: _Toc228315066]Use of Command Line Interface in Linux
Linux also provides a powerful command line interface known as the terminal. 
It allows users to manage files, monitor processes and test networks using commands.
Similar to Windows, Linux commands provide efficient system control.
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Figure 1: Creating a directory in Linux using mkdir command
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Figure 2: Listing files and folders using ls command  and Navigating into directory using cd and verifying path with pwd
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Figure 3: Displaying running processes using ps aux command
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Figure 4: Monitoring system processes in real-time using top command
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Figure 5: Checking memory usage using free -h command
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Figure 6: Testing network connectivity using ping google.com in Linux


[bookmark: _Toc228315067]Use of Command Line Interface in Windows
There is a Command Line Interface (CLI) in Windows. Instead of graphical menus, you input commands you want to run with a CLI . It's used because it allows more control, runs faster and handles system chores better . Windows also offers tools that enable you to access CLI functions, such as Command Prompt and Windows PowerShell. They are particularly valuable for system administrators and expert users but even novices can benefit from them for simple tasks.

The main goal of the CLI is file and directory management. You may get a quick peek at what's in your current directory without opening File Explorer with commands like dir., which lists the files and folders. The cd command allows the user to change folders and makes navigating easier . For instance, a user can type cd Documents to go to the Documents folder. The mkdir command makes new directories. rmdir removes directories. With these commands users can manage files directly from the terminal in a fast and straightforward way.
[image: ]
Figure 7: Creating a directory in Windows using mudar command, Listing directory contents using dir. command and Navigating directory using cd command


The CLI is also very good at handling process control. The task list command will list all of the processes that are currently running on the system. You can use this to see what apps and background services are running. Task kill - This command is used to kill a program that is not responding. This is highly important if you are trying to correct system issues or make it work faster.
[image: ]
Figure 8: Viewing running processes using task list command
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Figure 9: Terminating a process using task kill command

CLI is also a key tool to monitor and test the network. The ipconfig command shows network configuration information such as IP address and subnet mask that may be useful in troubleshooting connectivity issues. Ping is a command that tests the connectivity between your system and another device or website to assist determine if a network connection is working correctly.
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Figure10: Displaying network configuration using ipconfig command
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Figure 11: Testing network connectivity using ping google.com in Windows

There are also commands to manage users and to expose system information in the CLI. The command system info displays extensive information about the computer, such as the operating system version, CPU type, and amount of RAM installed. This is a command used by administrators to manage user accounts . You can use schticks to schedule jobs to run automatically at specified times.
[image: ]
Figure 12: Displaying system hostname using hostname command

In short , the Windows CLI is a powerful and versatile tool that allows users to do a variety of tasks in a timely manner and is a vital skill to learn in the learning and business world .


[bookmark: _Toc228315068]Use of Windows Batch Scripts
The tasks are automated using Windows Batch scripts. The set of commands is stored in a .bat file. This implies that you don’t have to write in each command one by one in Command Prompt, you can run the script once and the computer will conduct the duties automatically. Useful for fundamental work-related activities including making folders, seeing system info, displaying user info, or sorting files.

You can perform this with a simple Batch script you can write in Notepad and save as system_check.bat. The script uses simple commands such as echo, date, time, whoa mi and pause. The echo command displays messages on the screen. The /t date and /t time commands display the current system date and time correspondingly. whoa mi command


@echo off
echo This is a Windows Batch script
echo Checking basic system details...
date /t
time /t
whoami
pause

Once you save the file, you can launch it by double clicking on it or execute it via the command prompt using the file name with the command prompt. The script shows a message while it is running . It shows the current date and time . It identifies the user presently logged in . This highlights how easy command-line jobs in Windows may be automated with batch scripting.


[bookmark: _Toc228315069]Conclusion
The main functions of operating systems were discussed and examples of how command line tools can be used in a Windows environment were shown. In order to comprehend the role that operating systems play in helping facilitate users and applications, we explored crucial issues such as process management, memory management, files and system security.

Command Line Interface helps us to discover that we can accomplish things like file management, monitoring processes and testing networks successfully. Commands like dir., cd, ipconfig and task list were examples of how the system might be controlled without graphical tools.

Also, I did a lot of hands-on automation work, building and running a Batch script. It showed how you might put several commands into a single file to get things done quickly and efficiently.

In general, this assignment has contributed to the improvement of the theoretical understanding and practical skills in operating systems. These are essential abilities for computing environments in the real world, especially for IT and technical jobs.
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root 1 0.0 0.4 26112 15388 ? S5 Aprza  0:08 Jusr/lib/systend/systend --switched-root --system --deserialize=49 splash
root 2 0.0 0.0 e 62 S apr2a  e:00 [kthreadd]

root 3 0.0 0.0 e o7 s Aprza  0:00 [pool workquee_release]

root 4 0.0 0.6 o 6? I<  Apr24  6:00 [kuorker/R-rcu_gp]

root 5 0.0 0.0 e ez 1< Apr2a  0:00 [kuorker/R-sync_wq]

root 6 0.6 0.0 e 02 1< Apr24  0:00 [kuorker/R-kvfree_rcu_reclain]

root 7 0.0 0.0 e 62 1< Apr2a  0:00 [kuorker/R-slub_flushuq]

root 8 0.0 0.0 e o2 1< Aprza  0:00 [kuorker/R-netns]

root 10 0.0 0.0 0 02 I<  Apr24  0:00 [kworker/@:6H-events_highpri]

student@ubuntu:~/f2_linux_test$
student@ubuntu:~/f2_Linux_test$ ps aux | head

UsER PID %CPU WMER  VSZ RSS TTY  STAT START oD
root 1 6.0 0.4 26112 15388 ? ss Apraa Jusr/Lib/systend/systend --switched-root --system --deserialize=49 splash
root 200 00 6 67 s Apraa [kthreadd]
root 30000 0 0°? s apraa [pool_workqueue_release]
root 4 0.0 0.6 o 6? I<  Apr2a [kworker /R-rcu_gp]
root 50000 0o 0°? 1< Apraa [kworker /R-sync_wq]
root 606 00 o 0? 1< Apraa [kworker /R-kvfree_rcu_reclain]
root 700 00 o 0? Tc Aproa [kworker /R-slub_flushwq]
root 800 00 0o 0°? 1< Aproa [kworker /R-netns]
~e  root 10 0.0 0.6 [} 07 I« Apr24 [kworker /:6H-events_highpri]
o\.) student@ubuntu:~/f2_linux_test$

student@ubuntu:~/f2_Linux_tests
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student@ubuntu:~/2_linux_test$ ps aux | head

Student@ubuntu:~/f2_linux_tests

student@ubuntu:~/f2_linux_test$ top

USER PID %CPU %MEM VSZ  RSS TTY STAT START ~ TIME COMMAND
root 176.0 0.4 26112 1538 ? S5 Apraa  0:08 Jusr/lib/systend/systend --switched-root --systen --deserialize=49 splash
root. 2 0.6 6.0 o 07 s Apr24  ©:00 [kthreadd]
root 3 0.0 0.0 o 62 S apr2a  0:00 [pool_workqueue_release]
root 4 0.6 0.0 o e 1< Apr24  0:60 [kworker/R-rcu_gp]
. root 5 6.0 6.0 o 62 < Apr24  0:00 [kworker/R-sync_wq]
root 6 0.0 0.0 o o2 I« Apr24  0:00 [kworker/R-kvfree_rcu_reclain]
root 7 0.0 0.0 o 62 < Apr24  0:60 [kworker /R-slub_flushug]
root 8 0.0 0.0 o o2 I« Apr24  0:00 [kworker/R-netns]
root 10 0.0 6.0 o @2 < Apr24  0:60 [kworker/o:0H-events_highpri]

top - 62:44:59 Up 15:27, 1 user, load average: .06, 0.04, ©.01

‘ Tasks: 240 total, 1 running, 235 sleeping, © stopped, 4 zombie I
\ #Cpu(s): ©.3us, @.2sy, 0.0ni, 99.51d, €.0 wa, 0.6 hi, ©.0 si, 0.8 st
' WiB Mem : 3382.3 total,  166.0 free, 1329.2 used,  2112.3 buff/cache
B Swep: 3896.0 total, 3895.7 free, 0.3 used.  2053.1 avail Hem
I
10533 alok 20 6 2067780 274308 139692 7.04 ptyxis
2047 alok 20 0 4674236 476732 165540 2.82 gnone-shell
459 systemd+ 20 0 18528 7068 6688 1.48 systemd-oomd
10709 alok 20 o 13300 5408 3304 00.26 top
1 root 20 6 26112 15388 10676 08.01 systemd
2 root 0 o o o o 0.08 kthreadd
3 root 20 6 0 o o 6.86 pool_workqueue_release
4 root 0 -20 o o 0 0000 kvorker/R-rcu_gp
5 root 0 -20 ) ) ) 6.00 kvorker /R-sync_uq
6 root 6 -20 o o 0 0.00 kvorker /R-kvfree_rcu_reclaim
7 root 0 -20 0 o 0 6.00 kvorker /R-sLub_flushug
8 root 0 -20 o o 0 6.00 kuorker /R-netns
‘ 10 root 0 -20 0 o 0 00.00 kvorker/0:6H-events_highpri
13 root 0 -20 o o 0 0.00 kvorker /R-mn_percpu_vq
14 root 0 o 0 o o 0.10 ksoftirqd/o
‘ 15 root 20 0 ] 0 0 7.93 rcu_preempt
; 16 root 0 o 0 o o 0.00 rcu_exp_par_gp_kthread_worker/0
17 root 20 6 o 0 o 06.16 rcu_exp_gp_kthread_worker
16 root oo 0 o 0 0.83 nigration/o
19 root -51 6 0 o o 6.00 idle_inject/6
26 root 2 e ) o o 06.00 cpuhp/0
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