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[bookmark: _Toc190786244]Introduction 
[bookmark: _Toc190786245]This report examines the core concepts and practical applications of operating systems, with a focus on Microsoft Windows and Linux environments. It discusses the essential functions of operating systems, including task management, file handling, device control, and security features. Furthermore, the report explores the use of command-line interfaces (CLI) in both systems, demonstrating how various commands can be used to manage system operations efficiently. In addition, basic scripting techniques using Batch and Bash are implemented to automate routine tasks. Screenshots are included throughout the report to provide evidence of practical implementation and to support the explanations provided.
Key functions of general Operating Systems
[bookmark: _Toc190786246]Microsoft Windows, developed by Microsoft and first released in 1985, is one of the most widely used operating systems worldwide. It provides a user-friendly graphical interface while managing hardware and software resources efficiently. Its core functions include process management, file organisation, device control, and system security [1].












Task Management:
Task management is an essential function of the Windows operating system, responsible for controlling and monitoring active processes and system resources. In Windows, this is mainly achieved through the Task Manager tool, which provides real-time information about running applications, CPU usage, memory consumption, and background processes. Users can identify and terminate unresponsive programs, prioritise tasks, and analyse system performance to maintain efficiency. This function supports multitasking by allowing multiple applications to run simultaneously without affecting system stability. Additionally, Task Manager enables users to manage startup programs and monitor system activity, contributing to improved performance and resource allocation [2].
[image: ]
[bookmark: _Toc190786247]Figure 1: Windows Task Manager showing the Processes tab with active applications and their CPU and memory usage




Application/Program Management:
Application and program management in Windows allows users to install, organise, update, and remove software efficiently. This is mainly carried out through built-in tools such as Settings and Control Panel, where users can view installed applications and manage their use. Windows also allows users to uninstall unwanted software and control which apps remain on the system. Proper program management helps reduce unnecessary storage use, improves performance, and lowers the risk of software conflicts. It also supports system maintenance by ensuring that only relevant and properly functioning applications remain available for everyday use [3]. 
[image: ]
[bookmark: _Toc190786248]Figure 2: Windows Settings showing the Installed Apps section with a list of applications available for management and removal

File/Directory Management:
File and directory management in Windows is essential for organising, storing, and accessing data efficiently. This function is mainly carried out through File Explorer, which allows users to find, open, organise, and manage files and folders within the system. Users can create folders, move files, rename items, and arrange stored data in a structured way. Effective file management improves productivity by making information easier to locate and maintain. It also supports better organisation of personal and system data, helping users work more efficiently while keeping files accessible and properly arranged within the operating system environment [4].
[image: ]
[bookmark: _Toc190786249]Figure 3: File Explorer displaying folders and files organised within the Windows operating system





Device Management:
Device management in Windows is responsible for controlling and maintaining communication between the operating system and hardware components. This is mainly performed through Device Manager, which allows users to view installed devices and access detailed information such as device type, status, and drivers. Users can update, uninstall, or troubleshoot hardware components directly within this tool. This function is essential for ensuring compatibility between hardware and the operating system. Effective device management improves system stability and performance by ensuring that all hardware components operate correctly and without conflicts within the system environment [5].
[image: ]
[bookmark: _Toc190786250]Figure 4: Device Manager displaying installed hardware components and device categories


Security Management:
Security management in Windows is responsible for protecting the system from threats such as viruses, malware, and unauthorised access. This is mainly handled through built-in tools such as Windows Security, which includes antivirus protection, firewall settings, and account security features. These tools continuously monitor the system to detect and prevent potential risks. Windows also uses user authentication and permissions to control access to files and system resources. Regular system updates further enhance protection by fixing vulnerabilities. Effective security management is essential for maintaining system integrity, protecting user data, and ensuring safe operation of the operating system environment [6].

[image: ]
Figure 5: Windows Security showing Virus and Threat Protection features used to monitor and protect the system

[bookmark: _Toc190786251]Use of Windows OS CLI commands
[bookmark: _Toc190786252]The Windows Command Line Interface (CLI) allows users to interact with the operating system using text-based commands. It is commonly used for system administration, file management, and troubleshooting tasks, providing greater control and efficiency compared to graphical interfaces [7].
Example 1: 
The dir command is used to display a list of files and directories within the current location. It helps users view file contents and verify directory structure.
[image: ]
[bookmark: _Toc190786253]Figure 6: Command Prompt displaying the output of the dir command listing files and directories
Example 2: 
The cd command is used to change the current working directory, allowing users to navigate between folders. It updates the command prompt location to the selected directory path.
[image: ]
[bookmark: _Toc190786254]Figure 7: Command Prompt showing navigation to a different directory using the cd command










Example 3: 
The mkdir command is used to create a new directory within the current location. It allows users to organise files by creating folders directly through the command line interface.
[image: ]
[bookmark: _Toc190786255]Figure 8: Command Prompt showing the creation of a new directory using the mkdir command and its appearance in the directory list

Example 4: 
The rmdir command is used to remove an existing directory from the system. It helps users delete folders that are no longer needed, improving file organisation.
[image: ]
Figure 9: Command Prompt showing the removal of a directory using the rmdir command and confirming its deletion from the directory list


[bookmark: _Toc190786256]Example 5: 
The echo command is used to display a message directly in the command prompt window. It is often used to confirm that a command has been executed successfully or to output simple text for user interaction.[image: ]
[bookmark: _Toc190786257]Figure 10: Command Prompt showing a custom message displayed using the echo command











Example 6: 
The ipconfig command is used to display network configuration details, including the IP address and connection status. It helps users check network settings and diagnose connectivity issues.
[image: ]
[bookmark: _Toc190786258]Figure 11: Command Prompt displaying network configuration details, including IP address and network settings, using the ipconfig command
Example 7: 
The ping command is used to test whether a network connection to another device or website is working. It sends data packets and measures response times, helping identify connectivity and performance issues.
[image: ]
[bookmark: _Toc190786259]Figure 12: Command Prompt showing successful network connectivity test results using the ping command






Example 8: 
The netstat command is used to display current network connections and their status on a system. It helps users monitor network activity and identify active communication between devices.
[image: ]
[bookmark: _Toc190786260]Figure 13: Command Prompt displaying active network connections and their status using the netstat command





Example 9: 
The systeminfo command displays detailed information about the computer system, including the operating system, hardware specifications, and configuration settings. It allows users to view system properties and diagnose issues.
[image: ]
[bookmark: _Toc190786261]Figure 14: Command Prompt displaying detailed system information, including operating system, hardware, and configuration details using the systeminfo command
Example 10: 
The tasklist command displays all currently running processes on the system, including their process IDs and memory usage. It helps users monitor system activity and manage performance.
[image: ]
[bookmark: _Toc190786262]Figure 15: Command Prompt displaying active system processes, including process IDs and memory usage, using the tasklist command
Use of Linux OS CLI commands
[bookmark: _Toc190786263]The Linux command line interface allows users to interact with the operating system using text-based commands. It is widely used for file management, system administration, and network tasks, offering greater control and flexibility compared to graphical interfaces [8]. 
Example 1: 
The ls command is used in Linux to display the contents of a directory. It lists files and folders, allowing users to quickly view stored data and verify newly created directories within the system.
[image: ]
[bookmark: _Toc190786264]Figure 16: Linux terminal displaying directory contents, including a newly created folder, using the ls command

Example 2: 
The cd command is used in Linux to change the current working directory. It allows users to navigate between folders efficiently, as shown when moving into the “mytest” directory where the terminal path updates accordingly.
[image: ]
[bookmark: _Toc190786265]Figure 17: Linux terminal showing navigation into the “mytest” directory using the cd command







Example 3: 
The pwd command is used in Linux to display the current working directory. It allows users to identify their exact location within the file system, which is essential for effective navigation.
[image: ]
[bookmark: _Toc190786266]Figure 18: Linux terminal displaying the current working directory using the pwd command
Example 4: 
The touch command is used in Linux to create a new empty file. It enables users to generate files quickly within a directory, as shown when creating “testfile.txt” and confirming its presence using the ls command.
[image: ]
Figure 19: Linux terminal showing the creation of a new file using the touch command

[bookmark: _Toc190786267]Example 5: 
The rm command is used in Linux to remove files from a directory. It allows users to delete unnecessary files, as demonstrated when “testfile.txt” was removed and no longer appeared in the directory listing.
[image: ]
[bookmark: _Toc190786268]Figure 20: Linux terminal showing the removal of a file using the rm command




Example 6: 
The ip addr command is used in Linux to display network interface information, including IP addresses and configuration details. It helps users monitor network settings and verify connectivity within the system.
[image: ]
[bookmark: _Toc190786269]Figure 21: Linux terminal displaying network interface and IP address information using the ip addr command
Example 7: 
The ps command is used in Linux to display information about active processes running on the system. It allows users to monitor process activity, including process IDs and resource usage, which is essential for system management
[image: ]
[bookmark: _Toc190786270]Figure 22: Linux terminal displaying active processes and system activity using the ps command
Example 8: 
The whoami command is used in Linux to display the current logged-in user. It allows users to confirm their identity and access level within the system, which is important for managing permissions
[image: ]
[bookmark: _Toc190786271]Figure 23: Linux terminal displaying the current logged-in user using the whoami command
Example 9: 
The uname command is used in Linux to display system information, including the operating system and kernel version. It helps users understand system details by providing essential information about the running environment
[image: ]
[bookmark: _Toc190786272]Figure 24: Linux terminal displaying system information using the uname command
Example 10: 
The crontab command is used in Linux to manage scheduled tasks. It allows users to view automated jobs that run at specific times, as shown by the listed daily, weekly, and monthly system tasks
[image: ]
Figure 25: Linux terminal displaying scheduled automated tasks using the crontab command
[bookmark: _Toc190786273]Use of Windows OS scripts
[bookmark: _Toc190786274]Batch scripting is a method of automating tasks in Windows by placing command-line instructions inside a .bat or .cmd file. These scripts can run multiple commands in sequence and are commonly used for routine administration, file handling, calculations, and other repetitive system tasks [9].
Example 1: 
This Batch script demonstrates a simple form of automation in the Windows operating system by performing a basic calculation using user input. The script starts by disabling command echoing to ensure that only relevant output is displayed. It then uses the set /p command to request two numbers from the user, storing them in separate variables. After receiving the input, the script applies the set /a command to carry out an arithmetic operation, specifically the addition of the two values. The calculated result is saved in another variable and displayed on the screen using the echo command. Finally, the pause command is included so that the Command Prompt window remains open, allowing the user to view the result before the program closes. This example shows how Batch scripts can be used to automate simple tasks efficiently.
[image: ]
Figure 26: Batch script written in Notepad++ showing user input variables and arithmetic operation for addition





[image: ]
Figure 27: Execution of the Batch script in Command Prompt displaying user input and calculated result

[bookmark: _Toc190786275]Example 2: 
This Batch script demonstrates the use of conditional logic to control program behaviour based on user input. The script begins by requesting the user’s age using the set /p command, which stores the entered value in a variable. It then applies an if statement to compare the age with a predefined value of 18 using the GEQ operator, meaning “greater than or equal to.” If the condition is met, the script displays a message indicating that the user is eligible to vote. Otherwise, an alternative message is shown stating that the user is not eligible. The script is executed with different inputs to demonstrate both outcomes. The pause command ensures that the results remain visible before the program closes. This illustrates how Batch scripting can be used for decision-making processes.
[image: ]
Figure 28: Batch script written in Notepad++ demonstrating the use of conditional statements to evaluate user age

[image: ]
[bookmark: _Toc190786276]Figure 29: Execution of the Batch script in Command Prompt showing different outputs based on user input
Use of Linux OS scripts
[bookmark: _Toc190786277]Bash scripting is used in Linux to automate command-line tasks and improve efficiency. It allows users to place several commands inside a single script file and execute them together. Bash scripts are widely used for file handling, system administration, process control, and repetitive task automation, making Linux environments more efficient and easier to manage [10].
Example 1: 
This Bash script demonstrates how looping can be used to automate repetitive tasks in a Linux environment. The script is written in the nano text editor and begins with the shebang line, which identifies the shell interpreter. It then uses a for loop to repeat a command several times, starting from 1 and continuing until 10. During each iteration, the echo command prints the text “Round” followed by the value of the loop variable. After the script is saved, execution permission is granted using the chmod command, and the script is run in the terminal. The output shows the loop working correctly by displaying Round 1 to Round 10. This example shows how Bash scripting can reduce manual effort and improve efficiency when carrying out repeated operations in Linux systems.
[image: ]
Figure 30: Bash script written in nano editor demonstrating a loop structure for repeated output
[image: ]
Figure 31: Execution of the Bash loop script in the Linux terminal showing repeated output from Round 1 to Round 10
[bookmark: _Toc190786278]Example 2: 
This Bash script demonstrates how user input and arithmetic operations can be handled in a Linux environment. The script is written using the nano editor and begins with the shebang line, which specifies the shell interpreter. It then uses the echo command to prompt the user to enter two numbers, which are stored using the read command in separate variables. After receiving the input, the script performs a calculation by adding the two values using arithmetic expansion and stores the result in another variable. The final result is displayed on the screen using the echo command. When the script is executed in the terminal, the user provides input values and the output correctly shows the calculated sum. This example illustrates how Bash scripting can simplify calculations and automate user interaction tasks efficiently in a Linux system.
[image: ] 
Figure 32: Bash script created using nano editor demonstrating user input and arithmetic calculation

[image: ]
[bookmark: _Toc190786279]Figure 33: Execution of the Bash script in the Linux terminal showing user input and calculated result
Conclusion
[bookmark: _Toc190786280]In conclusion, this report explored the core functions of operating systems and demonstrated how both Windows and Linux environments can be managed using command-line tools and scripting techniques. The practical examples showed how CLI commands allow efficient system navigation, file management, and process control. Additionally, scripting in Batch and Bash highlighted how repetitive tasks can be automated, improving productivity and reducing manual effort. Overall, the activities enhanced understanding of operating system operations and provided valuable hands-on experience with real-world system administration tasks.
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[bookmark: _Toc190786281]Appendices
Online Course name: Learning PowerShell (LinkedIn Learning)[image: ]
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Figure 34: Certificate of completion for the “Learning PowerShell” course on LinkedIn Learning
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C:\Users\dqvol>ping google.com

Pinging google.com [142.251.29.101] with 32 bytes of data:
Reply from 142.251.29.161: 2 time=1ms TTL=109
Reply from 142.251.29.101: 2 time=gms TTL=109
Reply from 142.251.29.101: 2 time=7ms TTL=109
Reply from 142.251.29.101: 2 time=gms TTL=109

Ping statistics for 142.251.29.101:

Packets: Sent = U4, Received = 4, Lost = © (8% loss),
Approximate round trip times in milli-seconds:

Mininum = 7ms, Maxinum = 16ms, Average = 8ms

C:\Users\dqvol>|
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C:\Users\dqvol>netstat
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TCP  127..0.1:2022 Phobias: 52974 ESTABLISHED
TP 127.0.0.1 Phobias: 49670 ESTABLISHED
TP 127.0.0.1 Phobias: 49671 ESTABLISHED
TP 127.0.0.1 Phobias:51525 ESTABLISHED
TP 127.0.0.1 Phobias: 535U ESTABLISHED
TP 127.0.0.1 Phobias: 535U ESTABLISHED
TP 127.0.0.1 Phobias:52566 ESTABLISHED
TP 127.0.0.1 Phobias:51023 ESTABLISHED
TP 127.0.0.1 Phobias:51022 ESTABLISHED
TP 127.0.0.1 Phobias:51013 ESTABLISHED
TP 127.0.0.1 Phobias:51011 ESTABLISHED
TP 127.0.0.1 Phobias:27060 ESTABLISHED
TP 127.0.0.1 Phobias:U9674 ESTABLISHED
TP 127.0.0.1 Phobias:2021 ESTABLISHED
TP 127.0.0.1 Phobias:2022 ESTABLISHED
TP 127.0.0.1 Phobias: 5627 ESTABLISHED
TP 127.0.0.1 Phobias: 51626 ESTABLISHED
TCP  192.168.1 aalba9bef7b18c265:https ESTABLISHED
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6) Wicrusoft. Corporation. AUL rights reserved.
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(e) Microsoft Corporation

C:\Users\dqol>tasklist

Command Prompt

X

+ v

AL rights reserved

Inage Name PID Session Name Session#  Mem Usage
System Idle Process o Services o 5K
System 4 Services o 12 K
Registry 272 Services o 43,360 K
snss.exe 824 Services o s K
esrss.exe 1204 Services o 2,796 K
wininit.exe 1396 Services o 1,548 K
services.exe 1532 Services o 5,59 K
sass.oxe 1540 Services o 21580 K
suchost.exe 1696 Services o 36,580 K
Fontdrvhost.exe 1728 Services o 1,644 K
suchost.exe 1824 Services o 18980 K
WUDFHost . exe 1852 Services o 2,432 K
suchost.exe 1908 Services o 6,09 K
suchost. exe 1712 Services o 2,9u4 K
suchost. exe 1528 Services o 3,820 K
suchost. exe 1848 Services o 9,268 K
suchost. exe 1968 Services o 14316k
suchost. exe 2216 Services o 1138 K
suchost. exe 2214 Services o 6,672 K
suchost. exe 2252 Services o 5,960 K
suchost. exe 2264 Services o 5,74 K
suchost. exe 2449 Services o 5,568 K
suchost. exe 2u52 Services o 16812k
suchost. exe 2476 Services o 2,556 K
suchost. exe 2576 Services o 12704 K
suchost. exe 2728 Services o 181160 K
suchost. exe 2932 Services o 7,028 K
suchost. exe 2949 Services o 2,800 K
suchost. exe 3048 Services o 7,236 K
NDisplay. Container. exe 3308 Services o 28264 K
atiesrxx.exe 3424 Services o 2,92 K
Suchost.exe 3432 Services o 138K
andfendrsr. exe 3440 Services o 3,126 K
Suchost.exe 3568 Services o 1320k
suchost. exe 3624 Services o 47452 K
suchost. exe 3956 Services o 7,988 K
suchost. exe 3952 Services o 1,900 K
suchost. exe 3968 Services o 5,608 K
Memory Compression 4068 Services 0 569,332 K
suchost.exe 2160 Services o 6,892 K
suchost. exe 2844 Services o 4,776 K
suchost. exe 2800 Services o 5,020 K
suchost. exe 4104 Services o 1144 K
suchost. exe 4140 Services o 47300 K
suchost. exe 4228 Services o 16,756 K
suchost. exe 4316 Services o 2820k
suchost. exe 4444 Services o 7,356 K
svchost . exe 4U52 Services ° 5 096 K
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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.

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




image18.png
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:~# mkdir mytest
localhost:~# 1s

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

localhost:~/mytest# ||
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localhost:~/mytest# pwd
/root/mytest
localhost:~/mytest# ||
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/mytest# touch testfile.txt
/mytestt 1s

testfile. txt

localhost:~/mytest# ||
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Locathostem/mytests touch testrile.txt
localhost:~/mytest# 1s

testfile.txt

localhost:~/mytest# rm testfile.txt
localhost:~/mytest# 1s
localhost:~/mytest#
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localhost:~/mytest# ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN qlen 1600
1link/loopback ©0:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred 1ft forever
2: eth@: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state
WN glen 1000
link/ether @2:bc:0a:bc:e3:16 brd FF:Ff:ff:ff:ff:ff
inet 10.5.237.122/16 brd 10.5.255.255 scope global dynamic eth®
valid_1ft 579sec preferred_lft 466sec
localhost:~/mytest#
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Xy Alpine Linux 3:12.0 - JSLinux Terminal
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localhost:~/mytesti# whoami
localhost:~/mytest# ||

News VMlist FAQ Techmical notss
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localhost:~/mytest# uname -a
Linux localhost 4.12.0-rc6-gd8ecifo-dirty #21 Fri Aug 4 21:02:28 CEST 2017 i586
Linux

Tocalhost:~/mytest# ||
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localhost:~/mytest# crontab -1
# do daily/weekly/monthly maintenance

#min hour day  month weekday command
15 * * * = run-parts /etc/periodic/15min
° = * * = run-parts /etc/periodic/hourly
° 2 * * = run-parts /etc/periodic/daily
° 3 * * 6 run-parts /etc/periodic/weekly
° B 1 . = run-parts /etc/periodic/monthly
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& *CAUsers\dquol\Desktop\assesments\2nd term\Computer Architecture and Operating sﬁm\smpn bat - Notepad++
Ele Edit Seorch View Encoding Language Settings Tools Macro Run Plugins

EELEY - LECIE IR B .\l@ el
Esmplu:aQKi

Gecho off
set /p numl=Enter the first number:
set /p num2=Enter the second number:

set /a total-numlinum2

echo The sum of the two numbers is ¥total®

PR

pause
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AWINDOWS\system32\cmd. X+

Enter the first number: 78
Enter the second number: 8
The sum of the two numbers is 86
Press any key to continue .
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& *C:Users\dqvol\Desktop\assesments\2nd term\Computer Architecture and Operating Systems\echo 12.bat - Notepad++
Elle Edit Seorch View Encoding Language Settings Tools Macro Run Plugins Window 2

cHHBLGE shhloeiny ax| BRI T1-EEBEBHE

echo 12bat £ B

Gecho off
set /p age=Enter your age:

if sages GEQ 18 (
echo You are eligible to vote
) else (
echo You are not eligible to vote

)

PR

10 |pause
1
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CAWINDOWS\ystem3Aamd, X+ v CAWINDOWS\system3\cmd. X+

Enter your age:31 Enter your age:16
You are eligible to vote You are not eligible to vote
Press any key to continue . Press any key to continue .
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Terminal T

#!/bin/sh

for ((i=1; i<=10; i++))

do

lecho "Round $i"

donell

Help Write Out QJ Where Is g& Cut B Execute Location
~ - . bond Fileo B  barnlare M pacia |~ TP . PN,





image32.png
ferminal  Tabs

Ready to start your first linux lab?

Let's begin! Type this and press Enter below and see what happens:
echo "Hello LabEx"

roject/ $ nano loop.sh
roject/ $ chmod +x loop.sh
:project/ $ ./loop.sh

0
:project/ $ i
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GNU nano 6.2 sum.sh *

#!/bin/sh
echo “Enter first number:"
read numl

echo "Enter second number:"
read num2

total=5((numl + num2))

echo "The sum is $total"

¢ Help Y write Out QI Where Is
% Exit B Read File g\ Replace

Cut Ml Execute Q8 Location
Paste g8 Justify @ Go To Lir
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abex:project/ $ nano sum.sh
abex:project/ $ chmod +x sum.sh
abex:project/ $ ./sum.sh

nter first number:

)

nter second number:

A

‘he sum is 12

abex:project/ $ I
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