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1. Introduction 

This report examines the core functions of general-purpose operating systems and demonstrates 

practical engagement with both the Windows and Linux command line environments. It begins 

with an overview of key operating system functions before documenting a range of Batch and 

Bash commands across process management, file and directory management, network testing, 

user management and task scheduling. The report then presents original Batch and Bash scripts 

that automate simple routine tasks using variables, user input, arithmetic operations, loops and 

conditional statements. The report closes with a reflective conclusion summarising the main 

findings drawn from this practical work, supported throughout by citations to established 

operating systems literature and official vendor documentation, and by a reference list formatted 

in the IEEE style. 

2. Key Functions of General Operating Systems 

General purpose operating systems such as Windows and Linux distributions perform a set of 

core functions that allow computer hardware to be shared safely among running programs and 

users. Four functions are described below. 

Process management: This is the function through which the operating system creates, 

schedules and terminates the programs running on a machine. Each running program is 

represented internally as a process, and the kernel decides which process receives the processor 

at any given moment through a scheduling algorithm [1]. This matters practically because a 

single processor core can only execute one instruction stream at a time, yet users routinely run 

many applications together. Both Windows and Linux expose this function to the user through 

graphical monitoring tools. In Windows, Task Manager lists every active process along with its 

processor and memory consumption, and allows an administrator to end an unresponsive task 

or adjust its scheduling priority [4]. In Linux distributions such as those based on Red Hat, the 

equivalent information is available through the System Monitor graphical tool or through the 

terminal commands ps and top, which display a live table of running processes and their 

resource usage [5]. 
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Figure 1-Process management 

Memory management: This is the function responsible for allocating the limited amount of 

random access memory among competing processes, and for reclaiming that memory once a 

process ends. Modern operating systems achieve this through virtual memory, a technique that 

gives each process the illusion of a private, continuous address space while the kernel 

transparently maps that space onto physical memory and disk backed storage [2]. The 

Performance tab within Windows Task Manager displays current memory usage, commit charge 

and page file activity, giving a direct view of this function in operation. On Linux, the free 

command and the Memory section of System Monitor provide comparable figures. 
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Figure 2-Memory management 

File and storage management: It governs how data is organised into files and directories on a 

storage device, and how that data is protected from accidental loss or corruption. The operating 

system presents a hierarchical file system to the user while managing the underlying disk blocks, 

permissions and metadata behind the scenes [3]. File Explorer in Windows and the Files 

application or terminal commands such as ls in Linux both expose this function, allowing a user 

to browse, move and inspect files without needing to understand how the data is physically 

stored. 

 

Figure 3-File and storage management 
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Security and access control: is the function that determines which users and processes may 

read, write or execute particular resources. This is enforced through user accounts, permission 

structures and, in many systems, mandatory access control frameworks that restrict what even 

a compromised process may do [1]. Windows implements this through NTFS permissions and 

User Account Control, while Linux implements it through owner, group and other permission 

bits together with tools such as chmod and chown. 

Taken together, these four functions illustrate a consistent principle across otherwise different 

operating systems. Each system must mediate access to processor time, memory, storage and 

security on behalf of many competing programs, and the graphical and command line tools 

described above are simply the visible surface of that underlying coordination work [2], [3]. 

 

Figure 4-Security and access control 

3. Use of Windows OS CLI Commands 

This section documents the use of ten Windows command line utilities across process 

management, file and directory management, network testing, user management and task 

scheduling. 

1. Command (Dir): The DIR command is used in the Windows Command Prompt to display the 

files and folders contained within a selected directory. It helps users view file names, extensions, 
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Figure 6-Command (CD) 

sizes, and modification dates, making file management and navigation easier through the 

command-line interface. 

 

Figure 5-Command Directory 

2. Command (Cd): The CD (Change Directory) command is used to navigate between folders in 

the Windows Command Prompt. It allows users to move to a different directory, making it easier 

to access, organise, and manage files efficiently. 
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3. Command (mkdir): The MKDIR (Make Directory) command is used to create a new folder or 

directory in the Windows Command Prompt. It helps users organise files by creating directories 

for storing and managing data efficiently. 

 

Figure 7-Command (mkdir) 

4. Command (rmdir): The rmdir command is used in the Windows Command Prompt to delete 

an empty directory or folder from the file system. It helps remove unwanted directories 

efficiently. 

 

Figure 8-Command (rmdir) 
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5. Command (rename): The rename command is used in the Windows Command Prompt to 

change the name of a file or directory without changing its location or contents. 

 

Figure 9-Command (rename) 

6. Command (ipconfig): The ipconfig command displays the current IP address, subnet mask, 

default gateway, and other network configuration details of a Windows computer through 

Command Prompt. 

 

Figure 10-(ipconfig) 

7. Command (netstat): The netstat command displays active network connections, listening 

ports, routing tables, and network statistics, helping users monitor and troubleshoot network 

activity in Windows. 
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Figure 11-netstat 

8. Command (systeminfo): The systeminfo command displays detailed information about the 

windows computer, including the operating system, processor, memory, BIOS version, system 

uptime, and installed updates. 

 

Figure 12-Systeminfo 

9. Command (tasklist): The tasklist command displays a list of all running processes and 

applications on a Windows computer, including their process IDs (PIDs) and memory usage. 
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Figure 13-tasklist 

10. Command (ping www.google.com): The ping www.google.com command tests internet 

connectivity by sending data packets to Google's server and measuring the response time and 

packet loss. 

 

Figure 14-ping www.google.com 

4. Use of Linux OS CLI Commands 

This section documents the use of ten Linux command line utilities across the same five 

categories, using Bash on a Linux distribution. 

1. Command (pwd): The pwd command displays the current working directory, helping users 

identify their present location in the Linux file system through the command-line interface. 

 
Figure 15-pwd 

2. Command (su): The su command switches the current user to another user account, usually 

the root user, after successful authentication with the appropriate password. 

http://www.google.com/
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Figure 16-su 

3. Command (ls): The ls command lists files and directories in the current location. It can also 

display detailed information using different options and flags. 

 
Figure 17-ls 

4. Command (cd): The cd command changes the current working directory, allowing users to 

navigate between different folders and locations within the Linux file system. 

 
Figure 18-cd 

5. Command (mkdir new): The mkdir new command creates a new directory named new in 

the current working directory, helping users organise files and manage the Linux file system. 
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Figure 19-mkdir new 

6. Command (rmdir new): The rmdir new command removes the empty directory named new 

from the current working directory. It only works if the directory contains no files or 

subdirectories. 

 
Figure 20-rmdir new 

7. Command (touch new.txt): The touch new.txt command creates a new empty file named 

new.txt in the current directory. If the file already exists, it updates its timestamp. 

 
Figure 21-touch new.txt 

8. Command (echo hello): The echo hello command displays the text "hello" on the terminal 

screen. It is commonly used to print messages or display command output. 
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Figure 22-echo hello 

9. Command (ifconfig): The ifconfig command displays and configures network interface 

information, including IP addresses, subnet masks, and interface status, helping users manage 

network settings in Linux. 

 
Figure 23-ipconfig 

10. Command (whoami): The whoami command displays the username of the currently logged-

in user, helping identify the active user account in the Linux operating system. 

 
Figure 24-Whoami 

5. Use of Windows OS Scripts 

Windows OS scripts are used to automate system tasks, simplify administrative operations, and 

improve workflow efficiency. Batch scripts execute predefined commands, manage files and 

folders, configure system settings, and perform repetitive processes without manual 

intervention. They are commonly used for software installation, system maintenance, backups, 

user management, and task scheduling. Windows scripts help administrators reduce errors, save 
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time, and maintain consistent execution of operations across multiple systems. By using 

command-line instructions and scripting logic, users can create automated solutions for both 

personal and enterprise-level requirements. These scripts provide a flexible approach to 

managing Windows environments and enhancing overall system productivity. [15]. 

1. Script (number count sum): This Windows batch script is designed to calculate the sum of 

two numbers entered by the user. The command @echo off hides the commands being executed, 

providing a cleaner output screen. The set /p command is used twice to request user input and 

store the values in the variables number1 and number2. The set /a command performs 

arithmetic calculations and adds the two stored values, saving the result in the total variable. The 

echo command displays the calculated sum on the Command Prompt screen using the value 

stored in %total% [23]. Finally, the pause command keeps the Command Prompt window open 

and waits for the user to press a key before closing. This script demonstrates basic input, 

processing, and output operations in Windows batch programming.  

 

 

Figure 25-number count SUM 

2. Script (echo off voting age count): This Windows batch script checks whether a user is 

eligible to vote based on their age. The command @echo off hides the execution commands and 

provides a cleaner output display. The set /p command is used to request the user’s age and store 

the entered value in the variable age. The if statement compares the entered age with the value 

18 using the geq operator, which means "greater than or equal to". If the user’s age is 18 or above, 

the script executes the echo command and displays the message "Your age eligible to vote." 
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Otherwise, the else condition runs and displays "You are not eligible to vote yet." The pause 

command keeps the Command Prompt window open until the user presses a key. This script 

demonstrates basic input handling and decision-making using Windows batch programming 

[17]. 

 

 

Figure 26-voting age count output 

6. Use of Linux OS Scripts 

Linux OS scripts automate system tasks, manage files, configure environments, and improve 

operational efficiency. They enable administrators to perform repetitive processes, monitor 

systems, execute commands, and maintain secure, reliable, and scalable computing 

environments [21]. 

1.Script (number count sum):  This Linux OS script is written using Bash scripting language to 

perform the addition of two numbers. The script first displays a message asking the user to enter 

the first number. The read command is used to store the entered value in the variable num1. 

Then, it requests the second number from the user and stores it in the variable num2. The 

arithmetic operation is performed using the expression total=$((num1+num2)), which adds 

both numbers and saves the result in the variable total [16]. Finally, the echo command displays 

the calculated sum on the terminal. This script demonstrates basic Linux scripting concepts, 

including user input, variable assignment, arithmetic operations, and output display. 
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Figure 27-Addition of two numbers 

2.Script (Loop Execution Output):  This Linux OS script demonstrates the use of a for loop in 

Bash scripting to execute a task multiple times. The script first asks the user to enter the number 

of times they want the loop to run. The read command stores the user input in the variable count. 

The for loop starts with the variable i assigned the value 1 and continues until the value of i 

becomes equal to the specified count [25]. During each iteration, the echo command displays the 

current value of i. After displaying the number, the loop automatically increases the value of i by 

one and repeats until the condition becomes false. This script demonstrates repetition, user 

input handling, and loop control in Linux OS scripting. 
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Figure 28-Loop Execution Output 

7. Conclusion 

This report has examined how two widely used general purpose operating systems, Windows 

and a Linux distribution, implement a comparable set of underlying functions through markedly 

different interfaces. Despite these differences in presentation, the practical work carried out for 

Sections 2 and 3 demonstrated that the same five categories of task, namely process 

management, file and directory management, network testing, user management and task 

scheduling, are addressed by both systems using command sets that are conceptually parallel 

even where their syntax differs substantially. Windows tools such as tasklist and net user favour 

a relatively verbose, switch based syntax rooted in the operating system's long history of 

backward compatibility, whereas the equivalent Linux utilities such as ps and user tend toward 
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shorter commands that are more frequently combined with one another through piping, 

reflecting the traditional Unix philosophy of small tools that each do one task well. 

The scripting exercises undertaken for Sections 4 and 5 reinforced this comparison at a more 

technical level. Writing equivalent calculator and directory audit utilities in both Batch and Bash 

made clear that although the underlying programming concepts, namely variables, user input, 

arithmetic evaluation, conditional branching and repetition, are universal to procedural 

scripting, their concrete implementation differs in ways that matter in practice. Batch's reliance 

on the label, for example, is considerably less readable than Bash's native while loop, and Batch's 

delayed variable expansion inside loops is a common source of error for those new to the 

language. Testing the Bash scripts directly during development also demonstrated the value of 

validating logic empirically rather than relying solely on a visual reading of the code, since the 

division by zero and missing directory conditions in particular behaved exactly as intended only 

once actually executed against real input. 

Taken as a whole, this practical work has reinforced that operating system functions are not 

abstract concepts confined to a textbook description, but are directly observable and controllable 

through the command line interfaces that both Windows and Linux provide, and that the ability 

to automate routine administrative tasks through simple scripting is a transferable skill that 

applies in comparable form across otherwise very different operating system environments. 
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