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[bookmark: _Toc207344611]Introduction
An operating system (OS) is an essential piece of software that makes it possible for a computer system to run efficiently. [1], [2]. Managing system resources including the CPU, memory, storage devices, and input/output devices, it serves as an interface between the user and the hardware. Users couldn't run programs or communicate with the machine without an operating system.
Linux, macOS, and Microsoft Windows are examples of popular operating systems. These systems are utilized in a variety of settings, including mobile devices, servers, and personal PCs.

The main features of operating systems, such as memory management, file system management, process and processor management, and security and protection, are covered in this study. Additionally, it shows how to use scripting and command-line tools in both Windows and Linux systems. The objective is to offer both practical application and theoretical comprehension.
1. [bookmark: _Toc207344612]Key functions of general Operating Systems
Operating systems carry out several crucial tasks that guarantee a computer system runs smoothly. These features facilitate the effective use of hardware resources and enable the simultaneous, conflict-free operation of numerous programs. Process and processor management, memory management, file system management, and security and protection are among the primary functions.
1.1 [bookmark: _Toc207344614]Process and Processor Management
Process and processor management is in charge of regulating how the system's programs are carried out. Programs that are now running are referred to as processes, and multitasking is the ability of contemporary operating systems to manage several processes concurrently.
The operating system determines which process should use the CPU using scheduling methods like Round Robin and First Come First Serve (FCFS). This enhances system performance and guarantees fairness [1], [2].
Task Manager in Microsoft Windows allows users to keep an eye on ongoing processes by displaying CPU consumption, memory usage, and active apps.






[image: ]
This image shows How to use Task Manager’s Processes tab to troubleshoot issues in Windows 10

[image: ]
 This picture shows What is the secondary CPU Usage Graph line in the Windows 10 Task Manager
To ensure effective task switching, the OS also manages process states like ready, running, and waiting (context switching). As a result, users can run several programs without experiencing system problems.



1.2 [bookmark: _Toc207344615]Memory Management
Memory management is in charge of allocating and overseeing the primary memory (RAM) of the computer [2]. While avoiding interference between processes, the operating system makes sure that each process has enough memory to function correctly.

Virtual memory, in which the operating system extends RAM by using a portion of the hard drive, is a crucial idea. Because of this, even with limited physical memory, the system can execute larger programs [1], [2].
Linux programs like free and top, which show available and used memory, can be used to track memory usage.

[image: 6 Important Linux Commands For DevOps]

Important Linux Commands for DevOps
1.top command
In Linux, the top (table of processes) command provides kernel-managed tasks and a real-time view of active processes.

2.free command
A summary of RAM utilization, including total, used, free, shared, accessible memory, and swap space, is produced by the Linux free command.

[image: No alt text provided for this image]








1.3 [bookmark: _Toc207344616]File System Management
On storage devices like hard drives and SSDs, file system management is in charge of organizing and storing data. Users can create, read, edit, and remove files and folders with it [2].
Different file systems are used by operating systems; for example, Windows uses NTFS, whereas Linux uses ext4. These systems specify the storage and access of data.
File management can be done by users using command-line tools like ls in Linux and dir. in Windows, or graphical applications like File Explorer.
[image: ]
This image is an example of how to maintain the same Windows file listing across all standard folders.
To prevent data loss or corruption, the file system also maintains track of file locations and guarantees data integrity.

1.4 [bookmark: _Toc207344617]Security and Protection
An operating system's security and protection features are crucial. They guarantee that the system and its resources are only accessible by permitted users [2].
To manage access, the OS employs authorization (permissions) and authentication (password and username login). Whoever can read, write, or run files is set by their permissions.
Linux and Microsoft Windows both come with built-in security measures including access control, encryption, and user accounts.


[image: ]
Change or reset your password in Windows
Security firewalls, antivirus software, and system upgrades are further protective techniques that help defend against viruses and cyber threats [3].

2. [bookmark: _Toc207344618]Use of Windows OS CLI commands.
The Windows Command Line Interface (CLI), which includes Command Prompt and PowerShell, enables users to run system commands more efficiently. These commands help you manage processes, files, networks, users, and tasks. CLI tools offer faster and more advanced system control than the graphical interface.
Command 1: tasklist
[image: ]
All the system's active processes are seen using the tasklist command. It displays information like memory utilization, process ID, and process name [3].

Command 2: taskkill /?

[image: ]
To stop an active process, use the taskkill command. The choices for securely using the command are displayed via the help option /? [3].

2.2 File and Directory Management
Command 3: dir
[image: ]
The current directory's files and folders are listed by the dir command. It is helpful for maintaining and accessing files that have been stored [3].

Command 4: cd
[image: ]

The current directory can be changed with the cd command. In this case, cd. advances the folder structure by one level [3].

2.3 Network Testing and Monitoring
Command 5: ipconfig
[image: ]
Network details including IP address, subnet mask, and default gateway are shown via the ipconfig command. Checking network settings is one of its uses [3]












Command 6: ping google.com.
[image: ]
By delivering packets to a distant server, the ping command verifies network connectivity. It aids in determining whether the internet connection is operational [3].

2.4 User Management
Command 7: net user
[image: ]
The computer's accessible user accounts are shown using the net user command. Additionally, user accounts can be managed using it [3].


2.5 Task Scheduling / System Task
Command 8: shutdown /?
[image: ]
Shutting down, restarting, or scheduling shutdown activities are all possible with the shutdown command. The various switches that can be used to operate the system are displayed via the help option [3].


3. [bookmark: _Toc207344619]Use of Linux OS CLI commands.
With the Linux command-line interface (CLI), users can utilize text-based commands to communicate with the operating system. It is frequently used to manage networks, users, files, and processes. When executing system tasks, the CLI offers greater control and efficiency than graphical interfaces [4].

3.1 Process Management
Command: PS

[image: ]

Figure 1: Output of PS command in Linux
In Linux, the PS command is used to show the processes that are currently active. It displays details like the command name, terminal, and process ID (PID). This aids users in keeping an eye on system activity [4].


command: top
Figure 1: Output of PS command in Linux

[image: ]

The top command shows the CPU and memory use as well as other system activities and resource usage in real time. Monitoring system performance and locating resource-intensive operations can both benefit from it [4].




3.2 File and Directory Management
Command: ls
Figure 3: Output of ls command in Linux

[image: ]

The files and folders in the current working location are listed by the ls command. It makes it easier for users to look around and handle files [4].



Command: pwd
Figure 4: Output of pwd command in Linux

[image: ]

The pwd command shows the working folder that is currently active. It facilitates users' 
understanding of their location in the file system [4].




Command: mkdir
Figure 5: Output of mkdir command in Linux
[image: ]

The mkdir command creates a new folder. It aids in file organization and data management within the system [4].


3.3 Network Testing and Monitoring
 Command: ping
Figure 6: Output of ping command in Linux

[image: ]

The ping command is used to send packets to a distant server in order to assess network connectivity. The system's successful communication with google.com in this instance demonstrates that the network is operating as intended [4].








3.4 User Management
  Command: whoami
Figure 7: Output of whoami command in Linux

[image: ]
The whoami command shows the user who is currently logged in. It is helpful in determining who is using the system [4].

3.5 Task Scheduling
 Command: crontab -l
Figure 8: Output of crontab command in Linux
[image: ]
In Linux, scheduled jobs can be viewed with the crontab -l command. In this example, the system indicates that the user does not currently have any scheduled tasks configured, confirming that the command is operating as intended [4].








[bookmark: _Toc207344620]4. Use of Windows OS scripts.
Batch scripting is a simple way to automate tasks in Windows using command-line instructions. A text file with a.bat suffix that has a list of commands that are automatically run is called a batch file. This facilitates time savings and makes it simpler to complete repetitive operations without having to do them by hand each time [3].
Two straightforward batch scripts are written in this part to demonstrate how Windows automation operates. Features like user input, variables, arithmetic operations, and conditional expressions are all included in these scripts.
4.1 Batch Script 1: Basic Calculator
This script computes the total once the user enters two numbers. It demonstrates how to use variables, user input, and simple computations.

Figure 9: Code of Batch Script 1 – Simple Calculator

[image: ]



Figure 10: Execution of Batch Script 1 – Simple Calculator
[image: ]


4.2 Folder Checker Batch Script 2
This script requests a folder name from the user, determines whether the folder already exists, and creates it if it doesn't. This demonstrates the use of conditions in batch scripting.

An explanation
This script takes user input using set /p and saves it in the foldername variable. After that, an existing condition is used to determine whether the folder already exists. A message appears if the folder is present. Otherwise, it uses the mkdir command to create the folder. This demonstrates how file management tasks can be automated with batch programming [3].

Figure 11: Batch Script 2-Folder Checker Code
[image: ]











Figure 12: Folder Checker Batch Script 2 Execution
[image: ]


4.3 Batch Script 3: Even or Odd Number Checker
When a user enters a number, this script determines if it is even or odd. It shows conditional sentences, arithmetic operations, variables, and user input.

Description
This script uses set /p to collect user input and save it in the num variable. To find the residual after dividing the integer by two, use the command set /a. The integer is odd if the remainder is not zero. The condition is checked and the right outcome is shown using the if statement. Batch scripting for decision-making activities is demonstrated by this script [3].

[image: ]
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As you can see when I enter number 34 is showing is an even number.

[image: ]
This is showing ODD

Figure 13: Number Checker script code and execution
This script uses a conditional statement to determine whether a given number is even or odd. It illustrates batch scripting decision-making, variables, arithmetic operations, and user input [3].




4. [bookmark: _Toc207344623]Use of Linux OS scripts.
Linux uses bash scripting to automate processes via the terminal. A text file with a.sh extension that includes Linux commands is called a Bash script. By executing many commands automatically rather than inputting them one at a time, it can help users save time [4].
This section demonstrates Linux automation using two straightforward Bash scripts. Variables, user input, arithmetic operations, loops, and conditional expressions are all included in these scripts.

5.1 Basic Calculator Bash Script 1
This script asks the user to enter two numbers, which are then added together.
This script stores the data in variables named num1 and num2 after using read to obtain user input. Echo is used to display the result of the arithmetic operation, which is carried out using $(()). This demonstrates how basic Linux computations can be carried out using Bash scripts [4].

Figure 14: Code of Bash Script 1 – Simple Calculator
[image: ]

Figure 15: Execution of Bash Script 1 – Simple Calculator

[image: ]


[bookmark: _Toc207344626]Conclusion

The main features of operating systems and their significance in efficiently managing computer systems have been illustrated in this study. Process management, memory management, file system management, and security are examples of functions that are essential to making sure that hardware and software cooperate well [2].
Additionally, the use of command-line interfaces in Linux and Windows platforms was looked at in the report. It showed how different commands can be used to control people, files, processes, and network functions using real-world situations. This made it easier to understand how operating systems can be managed without the use of graphical user interfaces.
Also, the usage of script in Linux (Bash) and Windows (Batch) showed how tasks might be automated to increase productivity. The calculator and folder checker scripts developed in this paper demonstrated the practical applications of user input, variables, and conditional expressions. This demonstrates how scripting can be used to reduce repetitive tasks and increase productivity [3], [4].

Overall, this work has enhanced my understanding of operating systems both theoretically and practically. It has shown that effective system management and problem-solving in real-world computer systems depend on a mastery of scripting and command-line tools.
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