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Introduction:
Modern computers are built on a general purpose operating system (OS) and enable the efficiency and security of both physical hardware and the application software being run on them; a general purpose OS abstracts a computer's physical hardware complexity, manages all of the computer's resources, and provides users with an interface to interact with the computer. Examples of general purpose OS include Microsoft Windows, Linux and macOS, which all support multi-tasking, multi-user, networked, and applications that are run across multiple devices [1],[2].

This report will examine the primary areas of activity for general purpose operating systems: Process management, memory management, device management, file system management, and security. In this document, we will also look at how a command line interface is used practically under Windows and Linux and provide scripting examples that automate common system tasks [1].
[bookmark: _Toc228279086][bookmark: _Toc228279910]1.Key functions of general Operating Systems:
[bookmark: _Toc228279087][bookmark: _Toc228279911]1.1.Process management: 
An operating system has many functions, and process management is one of them; it creates, schedules, and terminates processes. A process can be defined as a currently executing program, and the CPU scheduler allocates and schedules processes so that they receive equal access to the system resources that will allow their operations to run properly [1].
Contemporary computer OS' can carry out concurrent processing with the help of multitasking; providing for simultaneous operation of more than one process. Resources are assigned dynamically in response to current system load and task importance, thus enhancing overall system performance, reliability, and reaction [2].
[image: ]
Figure 1: System monitoring via Windows task Manager.
This GUI interface allows administrators to visualize real-time resource consumption and monitor active background processes.

[bookmark: _Toc228279088][bookmark: _Toc228279912]1.2.Memory management:
Operating systems have memory management as one of their integral components that enables them to coordinate how primary memory (RAM) is allocated and utilized. In addition, memory management manages the loading of processes into memory as needed while also managing the transfer of data between RAM and the secondary storage devices from which it originated [1]. 
When allocating RAM dynamically to active processes, the system also uses virtual memory to extend its physical memory capacity. The use of effective memory management techniques can improve system performance and allow for the optimal utilization of resources [3].
We may also check Resource Monitor on Windows to learn how much memory is consumed, the quantity of available memory, and other statistics concerning memory usage. The Resource Monitor can also be used by an administrator to help identify any issues with regard to a computer's memory.
[image: ]
Figure 2: Real-time memory performance and allocation monitoring.
[bookmark: _Toc228279089][bookmark: _Toc228279913]1.3.Device (I/O) Management:
Communication between the O/S & hardware components is controlled via device drivers through device management. Device management manages the operation of input/output (I/O) and also manages hardware interrupts and buffering, thus allowing the efficient and reliable transfer of data. Therefore, proper device management is required to provide system stability, compatibility, and performance across all hardware components [2].
[image: ]
Figure 3: Windows Device manager .
[bookmark: _Toc228279090][bookmark: _Toc228279914]1.4.File System Management:
Storage devices hold massive amounts of data; organization, control and access to this data are dependent on the File System Management. Windows Disk Management shows that the operating system handles disk initialization, partition creation, and File System implementation (e.g., NTFS/FAT32). Partitioning can result in improved data retrieval and use, as well as reduced risk of data loss when multiple drive partitions separate system (operating system) files from user data. By effective file system management, you will create a reliable way to ensure data integrity, use your storage resources efficiently, and control access to your data. At its core, the operating system has an essential function in supporting the user with the File System Management functionality, which in turn is used to access storage devices. [1]

In Windows you can use the File Explorer to manage your files and the Disk Management utility to configure your drives.
[image: ]
Figure 4: shows the Disk Management utility, where you can create partitions, format drives and more.
[bookmark: _Toc228279091][bookmark: _Toc228279915]1.5. Security management:
In current operational systems, security management incorporates multi-level protection methods. Such measures include real-time attack detection, firewalls and updated procedures for security intelligence. These mechanisms function together, as shown by the Windows Security Dashboard, to provide strong access control and virus protection; therefore, reducing the risk of malicious software and improper connectivity. Proactive security administration helps to maintain the confidentiality of data and the integrity of systems and provides protection from ever-changing cyber-criminal activity within interconnected computing environments [4].
[image: ]
Figure 5: Windows Security Dashboard -Overview of OS  Protection layers. 

In conclusion general purpose operating systems do important jobs that make it possible for computers to work efficiently and safely. They manage processes, memory, devices, file systems, security, networking and user interfaces. By understanding how these jobs are done we can appreciate the role that operating systems play in modern computing.



[bookmark: _Toc228279092][bookmark: _Toc228279916]2.Use of windows OS CLI commands:
Command Prompt (often referred to as the CLI) allows users to execute command via text. The Command prompt is an Effective means of controlling the system, troubleshooting issues and automating processes using Batch files, to improve operational productivity [5].
[bookmark: _Toc228279093][bookmark: _Toc228279917]2.1.DIR- List Directory contents:
 The DIR command displays files and directories located in your current location. It supports filtering and display options, making file inspection and management straightforward [8].
[image: ]
Figure 6: Windows command prompt interface.
[image: ]
Figure 7: Using the dir command to list directory contents.

[image: ]
Figure8: Output of the dir command displaying subdirectories in c:/users/mukit.
[bookmark: _Toc228279094][bookmark: _Toc228279918]2.2 CD command:
The CD command can be used with both relative and absolute paths to navigate to directories. Using the CD command is an efficient way to execute commands [8].
[image: ]
Figure 9: Navigation command input.
[image: ]
Figure 10: Command execution and path update.
[bookmark: _Toc228279095][bookmark: _Toc228279919]2.3Using the SYSTEMINFO Command to view hardware and OS details:
SYSTEMINFO provides detailed information about the configuration of the system including operating systems, memory and hardware. This command can be used for system diagnostics and auditing [5].
[image: ]
Figure 11: Executing the SYSTEMINFO command.
[image: ]
Figure 12: Output generated by the SYSTEMINFO command.
[bookmark: _Toc228279096][bookmark: _Toc228279920]2.4 IPCONFIG command:
The command IPCONFIG provides information regarding your network's configuration, including a device's IP configuration and the default gateway. This command can also help diagnose any network-related issues [8].
[image: ]
Figure 13: Inputting the IPCONFIG command.
[image: ]
Figure 14: Displaying the IPCONFIG command results.

[bookmark: _Toc228279097][bookmark: _Toc228279921]2.5 TREE command:
The command TREE allows you to see the directory structure of your computer in a hierarchical way. By using this command, you can visualize how files are organized and how folders relate to each other easily [6].
[image: ]
Figure 15: Initializing the TREE command.
[image: ]
Figure 16: Visualized directory structure output.
[bookmark: _Toc228279098][bookmark: _Toc228279922]2.6 HOSTNAME Command:
The HOSTNAME command displays the system’s network name. It is useful for identifying devices in network environments and administrative tasks [8].
[image: ]
Figure 17: Executing the HOSTNAME Command.
[image: ]
Figure 19: Output displaying the device name.
  
[bookmark: _Toc228279099][bookmark: _Toc228279923]2.7 VER command:
The VER command allows users to check which version of Windows they are using, to make sure their PC meets the requirements needed to install new programs [8].
[image: ]
Figure 20: Inputting the VER command.
[image: ]
Figure 21: Results of VER command. 



[bookmark: _Toc228279100][bookmark: _Toc228279924]2.8VOL command:
The command VOL displays the volume label and serial number of the disk, allowing users to identify their storage device and confirm whether or not it is functioning properly [6].
[image: ]
Figure 22 : Executing the VOL command.

[image: ]
Figure 23 :Output displaying disk level and serial number.


[bookmark: _Toc228279101][bookmark: _Toc228279925]2.9 TIME command:
TIME displays or modifies the system time. It is useful in scripts requiring time-based execution or synchronization [7].
[image: ]
Figure 24: Executing the TIME command.

[image: ]
Figure 25: Output displaying the Current system time.

[bookmark: _Toc228279102][bookmark: _Toc228279926]2.10 Tasklist: 
The TASKLIST command lists all running processes. It helps monitor system activity and identify applications during troubleshooting or performance analysis [6].
[image: ]
Figure 26: Executing the TASKLIST command.
[image: ]
Figure 27: Output displaying all currently running processes.
[bookmark: _Toc228279103][bookmark: _Toc228279927]Windows CLI commands provide efficient tools for system control and diagnostics. They remain relevant for administrative tasks and automation despite modern graphical interfaces [6].
3.Use of Linux OS CLI commands:
Through the use of text-based commands, the Linux command-line interface presents a versatile situation for file and system management as well as administration [11].
[bookmark: _Toc228279104][bookmark: _Toc228279928]pwd (Print Working Directory):
The pwd (print working directory) command supplies the user with an absolute path of the user's current working directory which allows them to see their location in the filesystem during navigation and scripting processes [11].
[image: ]
 Figure 28: Initial Command Entry.
[image: ]
Figure 29: Command Execution and output.

[bookmark: _Toc228279105][bookmark: _Toc228279929] Is (List Directory Contents):
ls command displays file(s) and directory(s) in the current working directory. Providing options such as "-l" and "-a", gives additional details such as file and directory permissions, ownership and size as well as showing hidden files in order to provide the user an overall view of all entries in the current working directory [12].
[image: ]
Figure 30: Listing files using the ls command.
[bookmark: _Toc228279106][bookmark: _Toc228279930]Cd (Change Directory):
The cd command allows users to move between directories efficiently. It supports relative and absolute paths, enabling flexible navigation within complex Linux filesystem structures [11].
[image: ]
Figure 31: Navigation to the /etc directory using an absolute path.
[bookmark: _Toc228279107][bookmark: _Toc228279931]mkdir(Make Directory):
mkdir command creates one or more new directories. This command is frequently used by users to properly arrange their files and directory structure. Creating new nested directories in one action can be performed by using the "-p" option with mkdir [13].
[image: ]
Figure 32: Creating a new directory name “myfolder” using the mkdir command .

[bookmark: _Toc228279108][bookmark: _Toc228279932]rmdir (Remove Directory):
The rmdir command can remove empty directory locations from a file system. It prevents the deletion of directories that still have files or subdirectories inside them which is why this command protects you when deleting your directory hierarchy [13].
[image: ]
Figure 33: using of rmdir command.
[bookmark: _Toc228279109][bookmark: _Toc228279933]touch:
The touch command creates empty files or updates file timestamps. It is useful for initializing files quickly or modifying access and modification times without editing content [13].
[image: ]
Figure 34: Creation of an empty text file using the touch command, with verification via ls utility.
[bookmark: _Toc228279110][bookmark: _Toc228279934]cp (Copy Files):
The cp command allows you to copy files and directories from a source to a destination. There are options available, such as using -r for adding the recursive option, that provide you with a way to duplicate an entire directory layout [12].

[image: ]
Figure 35: Utilizing the cp command to duplicate ‘testfile.txt and the new copyfile.txt in the same directory.
[bookmark: _Toc228279111][bookmark: _Toc228279935]8. mv (Move/Rename Files):
Moving (or renaming) files and directories can be done using the ‘mv’ command; this is used most often in the organization of data and also provides a way to change the name of a file without actually copying the content of the file itself [12].
[image: ]
Figure 36 : Example of Renaming a File Using the mv Command.
[bookmark: _Toc228279112][bookmark: _Toc228279936]9. rm (Remove Files):
Deleting files and directories will permanently delete the file(s) or folder(s) using the ‘rm’ (remove) command. The options -r for recursive and -f for forceful delete (will delete without asking if it’s a directory) require some careful consideration when using them to avoid accidentally losing data [11].
[image: ]
Figure 37: Successful deletion of a file using rm Command.
[bookmark: _Toc228279113][bookmark: _Toc228279937]10. cat (Concatenate Files):
The cat command displays file content directly in the terminal. It can also combine multiple files, making it useful for quick file inspection and simple data processing [13].
[image: ]
Figure 38: Displaying File Content Using the cat Command.

[bookmark: _Toc228279114][bookmark: _Toc228279938]4.Use of windows OS scripts:
Batch Scripting (a way to automate Windows Command Line processes) consists of a series of Windows Commands (known as Commands) that can be arranged together within a TEXT file (.bat or .cmd) and processed by the Windows Command Prompt’s executable (COMMAND.COM) or Windows shell (WINDOW.COM). In other words, batch scripts provide a way to automate repeating administrative tasks [10].




Below are two examples of actual batch scripts that illustrate all of these features: Batch Files.
[bookmark: _Toc228279115][bookmark: _Toc228279939]4.1 Batch script-1(Interactive User Identification Tool):
This script focuses on user interaction. It demonstrates how a script can pause to request information from an operator and store that data for later use within the session [9].
[image: ]
Figure 39: script source code.
[image: ]
Figure 40: Script Execution.
When executed, the script initialize a request for identification. Once the user types their name and press enter, the script successfully processes the variable  and outputs a customized welcome message, confirming that the data was captured and handled correctly by the windows shell.


[bookmark: _Toc228279116][bookmark: _Toc228279940]4.2 Batch scripted-2 Automated System Audit tool:
It is  designed to automatically retrieve and display critical hardware and network information from the OS environment without requiring manual user input. 
[image: ]
Figure41 : Audit Script Source code.
[image: ]
Figure 42: Audit Script result.
When launched , the tool provides an instantaneous summary of the device’s identity and network status, showcasing how batch files can be used for quick administrative diagnostic.

[bookmark: _Toc228279117][bookmark: _Toc228279941]5.Use of Linus Scripts:
In Linux and Unix-like systems, bash scripting is a strong tool to automate different activities. Bash scripts can utilize variables, perform arithmetic operations, allow for user input, and include conditional (if/then/else) statements and loops (for, while, until) in any type of function making them extremely useful for both system administration and automation [12].The two scripts below demonstrate these features in practical contexts.

[bookmark: _Toc228279118][bookmark: _Toc228279942]backup_manager.sh:
This scripts prompts for a directory path, verifies its existence, then scans all items inside. It calculates files sizes, identifies subdirectories, and provides a final summary of backed-up data.
[image: ]
Figure 43: Source code for backup_manager.sh
[image: ]
Figure 44: Execution and output of backup_manager.sh
[bookmark: _Toc228279119][bookmark: _Toc228279943]grade_calculator.sh:
This scripts collects student name and subject scores to calculate averages. It automatically assigns letter grades and remarks while generating a visual progress bar to represent the final percentage. 
[image: ]
Figure 45 : Source code for grade_calculator.sh (part1)
[image: ]
Figure 46: Source code for garde_calculator.sh (part2)
[image: ]
Figure 47: Execution and output of grade_calculator.sh
[bookmark: _Toc228279120][bookmark: _Toc228279944]6. Conclusion:
This report describes some of the primary purposes served by modern day Operating systems, and how the Windows and Linux environments provide for the effective management of computer systems. The examples provided demonstrate that both command-line interfaces and command-line utilities can be used to accomplish tasks; including process control, file management and network management. Automation (through the use of batch and Bash scripts) reduces the amount of repetitive labour, and can increase overall productivity. In addition to highlighting the similarities and differences between the Windows and Linux environments, this report illustrates that both platforms can be extremely effective in supporting administrators in developing their practical technical skills in the real world computer environment [1],[11].
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>hostname|
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>hostname
Adnan

C:\Users\mukit>|
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>VER|
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>VER
Microsoft Windows [Version 10.0.26200.7840]

C:\Users\mukit>|
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>vol|
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7] Command Prompt X + v

Command Prompt ndows [Version 10.0.26200.7840]
ctritalt+1 — t Corporation. ALl rights reserved.

C:\Users\mukit>vol
Volume in drive C is 0S
Volume Serial Number is F46D-E797

C:\Users\mukit>|
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>time|
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] Command Prompt - time X "

Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>time
The current time is: 14:21:03.38
Enter the new time:
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Microsoft Windows [Version 10.0.26200.7840]
(c) Microsoft Corporation. All rights reserved.

C:\Users\mukit>tasklist
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Loading. ..

lelcome to JS/Linux (i586)

Use 'vflogin username’ to connect to your account.

ou can create a new account at https://vfsync.org/signup .

Use "export_file filename® to export a file to your computer.
[Imported files are written to the home directory.

[localhost:~# pwd
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Loading. ..
Welcome to JS/Linux (i586)

Use 'vflogin username’ to connect to your account.

You can create a new account at https://vfsync.org/signup .
Use "export_file filename' to export a file to your computer.
Imported files are written to the home directory.

localhost:~# pwd
/root
localhost:~# [|
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localhost:~# 1s
sench. py hello.c hello.js readme.txt
localhost:~#
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localhost:~# cd /etc
localhost:/etc#
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localhost:~# mkdir myfolder
localhost:~# [
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localhost:~# mkdir myfolder
localhost:~# rmdir myfolder
localhost:~# [|
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localhost:~# touch testfile.txt

localhost:~# 1s

bench.py hello.c hello.js readme. txt testfile.txt
localhost:~#





image35.png
localhost:~# cp testfile.txt copyfile.txt
localhost:~# 1s

bench.py hello.c readme.txt
copyfile.txt hello.js testfile.txt
localhost:~#
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Loading...
Welcome to JS/Linux (i586)

Use "vflogin username’ to connect to your account.

You can create a new account at https://vfsync.org/signup .
Use ‘export_file filename' to export a file to your computer.
Imported files are written to the home directory.

localhost:~# 1s

ERD concepts.ppt hello.c readme.txt

bench.py hello.js

localhost:~# mv "ERD concepts.ppt” Final ERD.ppt

localhost:~# 1s

Final _ERD.ppt bench.py hello.c hello.js readme.txt
localhost:~#
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Loading. ..

lelcome to JS/Linux (i586)

Use "vflogin username’ to connect to your account.

ou can create a new account at https://vfsync.org/signup .
Use “export_file filename' to export a file to your computer.
Imported files are written to the home directory.

localhost:~# 1s

ERD concepts.ppt hello.c readme.txt

bench.py hello.js

localhost:~# mv "ERD concepts.ppt” Final ERD.ppt

localhost:~# 1s

Final ERD.ppt bench.py hello.c hello.js readme.txt
localhost:~# rm Final_ERD.ppt

localhost:~# 1s

bench.py hello.c hello.js readme.txt

localhost:~# ||
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Loading. ..

Welcome to JS/Linux (i586)

Use "vflogin username’ to connect to your account.

You can create a new account at https://vfsync.org/signup .
Use “export_file filename' to export a file to your computer.
Imported files are written to the home directory.
localhost:~# 1s

bench.py hello.c hello.js readme.txt

localhost:~# cat readme.txt

Some tests:

- Compile hello.c with gecc (or tcc):

gec hello.c -o hello
./hello

- Run Quick3S:
qjs hello.js
- Run python:

python3 bench.py
localhost:~#





image39.png
B testbat X +

File Edit  View

@ECHO OFF
SET/P myname=what is your name?

ECHO hello %myname% welcome to your first script.
PAUSE
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7] Command Prompt

what is your name?|
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B  AuDImtxt X

File Edit  View

@ECHO OFF

TITLE System Audit Tool
ECHO=: =
ECHO SYSTEM AUDIT DATA

ECHO DEVICE NAME: %COMPUTERNAME%
ECHO CURRENT DATE: %DATE%

ECHO CHECKING NETWORK...

ipconfig | findstr IPv4
ECHO.

2]
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F] System Audit Tool X

DEVICE NAME: ADNAN
CURRENT DATE: 25/04/2026

CHECKING NETWORK...
IPv4 Address.

Press any key to continue .

: 192.168.32.130




image43.jpeg
user_account 1123@DESKTOl X + v

user_account_1_123gDESKTOP-T1VEFDL :~/bash_scripts$ cat backup_nanager. sh
#1 /bin/bash

#
# Script 2: Sinple Backup Manager

# Description: Scans a diractory, Llists files,

# counts them, and Simulates backup
#

echo

echo " Simple Backup Manager"

echo

S

# Ask user for directory to scan
read —p "Enter directory path to back up (e.g. /home): " target_dir

# Check if directory exists using conditional
if [ | —d "$target dir" ]; then
echo "
echo " [ERROR] Directory '$target_dir' not found!"
echo " Please check the path and try again."
acho messmmmmmssmeemeooooee
exit 1
£

.
echo * Scanning: $target_dir"
et S R

# Use variables to count files
backed_up=o
skippe

# Loop through all itens in the directory
echo " Files found:"
for File in "Starget_dir'/+; do
iF [ —F "$File" ; then
i (basenane "$file")
ne —c < "$File")
echo " - $filename (§size bytes)"
backed_up=$((backed_up + 1))
Uif [ -d "$File" 1; then
dirnane=§(basenane "$File")
echo " [DIR] $dirname (skipped)"”
slipped=$((skipped + 1))

el
done
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user_account_1_123@DESKTOP-71VEFDL

/bash_scripts$ ./backup_manager.sh

Simple Backup Manager

Enter directory path to back up (e.g. /home): /home/user_account_1_123/testfolder

Scanning: /home/user_account_1_123/testfolder

Files found:
[DIR] archive (skipped)
- notes.txt (6 bytes)
- report.txt (10 bytes)
- students.txt (13 bytes)

Total items scanned :

Directories skipped :

u
Files backed up s

1
Estimated backup KB : 1

2 KB

[STATUS] Small backup — completed quickly.

Backup process finished. Goodbye





image45.jpeg
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user_account_1_123@DESKTOP-71VEFDL:~/bash_scripts$ cat grade_calculator.sh

#1/bin/bash

#

# Script 1: Student Grade Calculator

# Description: Calculates average score and
s assigns a letter grade

#

echo ™ m
echo Student Grade Calculator”

echo @
echo "

# Get student name from user
read -p "Enter student name: " student_name

# Get three subject scores
read -p "Enter score for Subject 1 (out of 100):
read -p "Enter score for Subject 2 (out of 100)
read -p "Enter score for Subject 3 (out of 100)

scorel
score2
score3

# Calculate total and average using arithmetic
total=$((scorel + score2 + score3))
average=$((total / 3))

achoinr
echo @
echo " Results for: §student_name"

echo " o
echo " Subject 1 Score : $scorel”

echo " Subject 2 Score : $score2"

echo " Subject 3 Score : $score3"

echo " Total Score : $total / 300"

echo " Average Score : $average / 100"
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# Assign letter grade using conditionals
if [ $average —ge 90 1; then

atisfactory"
elif [ $average -ge 60 1; then

echo
echo
echo
echo ""

Letter Grade : $grade”
Remark $remark"

# Loop to show a visual score bar

echo "Score Summary (each * = 10 marks):"
bar:
stars=$((average / 10))

for ((d i<=stars; i++)); do
{bar}x"

bar] $averages”

echo " Calculation complete. Goodbye!"
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user_ 1123@DESKTOl X + v

ount_1

user_account_1_123@DESKTOP-71VEFDL :~/bash_scripts$

Student Grade Calculator

Enter student name: David

Enter score for Subject 1 (out of 100): 85
Enter score for Subject 2 (out of 100): 90
Enter score for Subject 3 (out of 100): 78

Results for: David

Subject 1 Score : 85
Subject 2 Score : 99
Subject 3 Score : 78

Total Score 253 / 300
Average Score : 8U4 / 100
Letter Grade : B

Remark : Good Job!

Score Summary (each * = 10 marks):
[ssnnn] 8U%

Calculation complete. Goodbye!

./grade_calculator.sh
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