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Introduction 
This coursework focuses on the fundamentals of Computer Architecture and Operating Systems, giving a clear overview of how modern systems function. The report explores the key roles of an operating system, including how it manages tasks, applications, files, and hardware devices. It also looks at how security is maintained within a system to protect data and users. In addition, practical elements are included by command line interfaces in both Windows and Linux environments, helping to demonstrate real-world system management skills. Overall, the assignment combines theory and practice to build a solid understanding of operating system operations.
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Key functions of general Operating Systems
Microsoft introduced the Windows operating system in 1985, and it has since become one of the most popular choices for personal computers. It helps users interact with their devices by managing hardware, running programs, and organising files. With its user-friendly design, Windows has made everyday tasks, work, and digital activities much simpler and more accessible for people around the world [1].   
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Task Management
Task management in Microsoft Windows helps users stay in control of what their computers are doing. By using the built in Task Manager, you can easily see which apps and processes are running in the background at any time. If a program freezes or slows your system down, you can quickly close it without hassle. The tool also gives clear insights into your computer’s performance, including CPU, memory, and disk usage. Overall, Task Manager makes it easier to keep your computer running smoothly, organised, and responsive, creating a more user friendly and stress free experience. This makes everyday computing simpler and efficient [2].
[image: ]
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Application, Program and Management
Managing applications in Windows refers to how the operating system handles the programs you install and use every day. It plays a key role in making sure your apps run smoothly and efficiently. Windows provides built-in tools like Control Panel, Settings, and Task Manager to help you install, monitor, and manage these applications with ease. Keeping your programs well organised is essential for maintaining a stable and responsive system. It also helps protect your computer from unwanted or harmful software, while ensuring your important applications stay updated, secure, and perform at their best whenever you need them most [3].
[image: ]
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File, Directory & Management
Managing files and folders in Windows makes it easier for people to organise their information. A file can be anything from a document to a photo or a video, while a folder is simply a place where related files are kept together. Using File Explorer, users can create, edit, move, copy, or delete items with just a few clicks. Keeping files in clearly named folders saves time and helps avoid confusion when trying to find important things later. Good organisation also makes your computer feel less cluttered and easier to use every day. Everything stays neat and easy to manage [4].
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Device Management
Device management in Windows plays a crucial role in making sure the computer works smoothly with all the hardware connected to it, from printers and keyboards to graphics cards and USB devices. Think of it like a control hub that keeps everything running in harmony. For example, if your printer suddenly stops working, you can use Device Manager to check for issues or update its driver to get it working again. By monitoring and managing these devices, Windows helps prevent problems and keeps your system running reliably, so you can go about your daily tasks without unnecessary interruptions or frustration [5]. 
[image: ]
[bookmark: _Toc224104872]
Security Management
Security management in Microsoft Windows focuses on keeping the computer, its data, and the people using it safe on a daily basis. Windows comes with a variety of built-in tools designed to control who can access the computer and what actions they can perform. For example, Microsoft Defender Antivirus helps detect and remove harmful software before it can damage the system. Beyond protection, Windows ensures the computer stays up to date and that data is safeguarded with the right user permissions. This combination of features gives users peace of mind, knowing their information and activities are secure [6].
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Use of Windows OS CLI commands
[bookmark: _Toc224104874]The Windows Command Line Interface lets users communicate directly with their operating system by typing commands. It provides a fast and efficient way to carry out tasks, giving users more control and flexibility to perform actions exactly the way they need [7].








The dir command in Command Prompt lists files and folders in a directory. Here, it shows the contents of C:\Users\home, including system folders, dates, and available disk space.

[image: ]
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I first move into Documents using cd Documents. Then I try dc, but that's a typo. Command Prompt doesn’t recognise dc, so it shows an error saying it isn’t a valid command.
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I navigated to Documents using cd, mistyped dc, which caused an error, then created a folder named Wil with mkdir, and confirmed it exists using dir in the listing.
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I changed into Documents, mistyped cd as dc, so it failed, created a folder named Wil, listed contents to confirm it exists, then tried deleting non-existent “new” folder, causing an error message.
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The command creates or opens a simple text file and adds a short line to it. The output shows the written sentence displayed inside the editor, confirming that the text was successfully saved.
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The command creates a text file, lists the folder contents, attempts to open the file, and then displays running processes with their IDs and memory usage in a Windows environment.
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The command creates a text file with a short message, lists the folder contents to confirm it exists, and then shows running processes on the system with details like memory usage.
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The user tries to run ipconfig /all, but the system says it isn’t recognised. Then I list files with dir, which shows folders, one text file, and available disk space.
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The ping command checks connectivity to Google.com by sending packets and measuring response time. The replies show latency in milliseconds, and the summary confirms all packets were received with no loss.
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These commands test network connectivity: ping checks if google.com responds and measures delay, while tracert shows the path data takes across routers, including response times and where requests start timing out eventually.
[image: ]
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Use of Linux OS CLI commands
[bookmark: _Toc224104885]Using the Linux command line can feel a bit intimidating at first, but it’s a powerful and flexible way to interact with your system. It lets you manage files, run programs, automate tasks, and troubleshoot issues quickly and efficiently [8].




There was a first mistypes su in uppercase, causing an error. Then I correctly use su, enter the password, switch to root, and finally change back to the sysadmin user.
[image: ]
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The pwd command shows the current working directory. Here, it displays /home/sysadmin, meaning it is currently located in their home directory on the system.
[image: ]
[bookmark: _Toc224104887]


The pwd command shows the current directory path, while ls lists files and folders. and -a displays hidden files, helping to better understand directory contents.
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The cd Desktop/ command changes the current directory to Desktop. The prompt then updates to show I’m now inside the Desktop folder, confirming the command worked successfully.
[image: ]
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The command creates three folders named new, folder1, and folder2 on the Desktop. The command then lists them, confirming they were successfully created and are now present.
[image: ]
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There are three lists of folders, three folders, then remove them using the rmdir command. Running ls again shows nothing, confirming the folders were successfully deleted from the directory. 
[image: ]
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The touch file.txt command creates an empty file named file.txt. Then lists the files in the folder, showing file.txt, confirming it was successfully created and now exists.
[image: ]
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The first command writes the text this is a test into a file named file.txt. The second command displays the file’s content, showing that the text is saved correctly.
[image: ]
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The ifconfig command shows the system’s network details. Here, it lists the Ethernet (eth0) with IP 192.168.1.2 and the loopback (lo), confirming both interfaces are active and running.
[image: ]
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The terminal shows basic Linux commands: checking the current user, displaying the system date, and deleting a file. Batch scripting automates repetitive tasks, improving efficiency in system management and operations. 
[image: ]
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[bookmark: _Toc224104896]Use of Windows OS scripts
Batch scripting is a simple way to automate tasks in a Windows environment using command-line instructions. It is commonly used for repetitive jobs such as file management, system backups, software installation, and basic calculations. By writing a sequence of commands in a .bat file, users can execute multiple operations at once without manually typing each command.
The script shown is a basic example of user input and arithmetic in a batch file. The line @echo off hides command prompts for a cleaner display. The set /p commands ask the user to enter two numbers, storing them in variables num1 and num2. The line set /a sum=num1+num2 performs the addition. Then, echo displays the result in a readable format. Finally, pause keeps the window open so the user can see the output. The output shows the user entering 76 and 90, and the program correctly calculates and displays their sum as 166 [9].
[image: ][image: ]


This script is a simple Windows batch program that asks to enter age and then checks whether they are eligible to vote. First, it displays a prompt asking for the user’s age and stores the input in a variable. It then uses a conditional statement to compare the entered age with 18. If the age is 18 or older, the program prints a message saying the user is eligible to vote. Otherwise, it displays that the user is not eligible.

When you run the script, it opens a command prompt window and waits for your input. For example, if you enter 6, it tells you that you are not eligible to vote. If you enter 67, it confirms that you are eligible. Finally, the “pause” command keeps the window open so you can read the result before it closes.
[image: ]
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This simple shell script asks to enter two numbers and then calculates their sum. First, it displays a message prompting the user to type the first number and stores that value in a variable called num1. It then asks for the second number and saves it in num2. After collecting both inputs, the script performs a basic arithmetic operation to add the two numbers together and stores the result in a variable named total. Finally, it prints a message showing the calculated sum.

When the script is executed, the user sees prompts in the terminal asking for each number. In the example shown, the user enters 22 as the first number and 222222 as the second. The script then adds these values and displays the result as “The sum of 222244.” This demonstrates how user input and arithmetic operations work together in a basic shell script [10].
[image: ]
Figure 30: Description
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This script is a simple Bash loop written in a file named loop.sh, and it demonstrates how a for loop works in shell scripting. The loop starts with the variable i set to 1, continues running as long as i is less than 10, and increases i by 1 after each iteration. Inside the loop, the echo command prints the current value of i to the terminal.
When the script is executed, it produces a sequence of numbers from 1 to 9, each displayed on a new line. This happens because the loop stops before i reaches 10, due to the condition i < 10.
Overall, this is a straightforward example that helps beginners understand how loops control repetition in Bash. It clearly shows how a variable changes step by step and how output is generated during each cycle of execution.[image: ]
Fig 32: Description 
[image: ]
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Conclusion
I feel that this coursework has really helped me understand how operating systems work in both theory and practice. Learning about Windows and Linux, especially using the command line and scripts, has made me more confident in managing systems and solving problems. I now have a clearer understanding of how systems connect and stay secure and efficient.
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Microsoft Uindows [Version 10.0.26200.7623]
() Microsoft Corporation. ALl rights reserved.

C:\Users\home>dir
Volume in drive C has no label.
Volume Serial Number is 1COF-C2DC

Directory of C:\Users\hone

06/01/2026 <DIR>
19/10/2025 <DIR> o
15/09/2025 <DIR> 3D Objects
19/10/2025 <DIR> Contacts
24/10/2025 <DIR> Docunents
27/01/2026 <DIR> Downloads
19/10/2025 <DIR> Favorites
19/10/2025 <DIR> Links
19/16/2025 <DIR> Husic
27/61/2026 <DIR> OneDrive
19/16/2025 <DIR> Saved Ganes
19/10/2025 <DIR> Searches
19/10/2025 <DIR> Videos
28/69/2025 03:14  <DIR> Wavesor Software
0 File(s) © bytes

14 Dir(s) 171,900,092,416 bytes free

C:\Users\home>|
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C:\Users\home>cd Documents
C:\Users\home\Documents>dc ..
'de' is not recognized as an internal or external command,

operable program or batch file.

C:\Users\home\Documents>|
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C:\Users\home>cd Documents

C:\Users\home\Documents>dc ..
'de' is not recognized as an internal or external command,
operable program or batch file.

C:\Users\home\Documents>mkdir Wil

C:\Users\home\Documents>dir
Volume in drive C has no label.
Volume Serial Number is 1COF-C2DC

Directory of C:\Users\home\Documents

27/01/2026 09:07 <DIR>
06/01/2026 20:11 <DIR> o
27/01/2026 09:07 <DIR> wil
0 File(s) 0 bytes
3 Dir(s) 171,878,150,144 bytes free

C:\Users\home\Documents>
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C:\Users\home>cd Documents

C:\Users\home\Documents>dc ..
'de' is not recognized as an internal or external command,
operable program or batch file.

C:\Users\home\Documents>mkdir Wil

C:\Users\home\Documents>dir
Volume in drive C has no label.
Volume Serial Number is 1COF-C2DC

Directory of C:\Users\home\Documents

27/01/2026 09:07 <DIR>
06/01/2026 20:11 <DIR> o
27/01/2026 09:07 <DIR> wil
0 File(s) 0 bytes
3 Dir(s) 171,878,150,144 bytes free

C:\Users\home\Documents>rmdir new
The system cannot find the file specified.

C:\Users\home\Documents>|
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C:\Users\hone\Docunents>echo This is a test >file.txt

€: \Users\hone\Docunents>dir
Volune in drive C has no label
Volune Serial Number is 1COF-CI0C

Directory of C:\Users\hone\Docunents.
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) 17 bytes
3 Dir(s) 171,842,334,720 bytes free

€:\Users\hone\Docunents>File. txt
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=uchost.exe 2008 Services o 1534 K
=uchost.exe 1096 Services o uses K
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C:\Users\hone\Docunents>echo This is a test >file.txt

€: \Users\hone\Docunents>dir
Volune in drive C has no label
Volune Serial Number is 1COF-CIDC

Directory of C:\Users\home\Docunents.
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C:\Users\home\Documents>ipconfi /all
'ipconfi' is not recognized as an internal or external command,
operable program or batch file.

C:\Users\home\Documents>dir
Volume in drive C has no label.
Volume Serial Number is 1COF-C2DC

Directory of C:\Users\home\Documents

27/01/2026 09:20 <DIR>
06/01/2026 20:11 <DIR>

27/01/2026 09:20 17 file.txt
27/01/2026 09:07 <DIR> wil
1 File(s) 17 bytes

3 Dir(s) 171,830,665,216 bytes free

C:\Users\home\Documents>|
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C:\Users\home\Documents>ping www.google.com

Pinging www.google.com [192.178.223.103] with 32 bytes of data:
Reply from 192.178.223.103: bytes=32 time=22ms TTL=108
Reply from 192.178.223.103: bytes=32 time=17ms TTL=108
Reply from 192.178.223.103: bytes=32 time=67ms TTL=108
Reply from 192.178.223.103: bytes=32 time=58ms TTL=108

Ping statistics for 192.178.223.103:

Packets: Sent = 4, Received = 4, Lost = © (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 17ms, Maximum = 67ms, Average = Ulms

C:\Users\home\Documents>
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C:\Users\hone\Docunents>ping wnw.google. com

Pinging www.google.con [192.178.223.103] with 32 bytes of data:
3

Reply from 192.178.223.103: bytes=32 tine=5éns TTL=108

Ping statistics for 192.176.223.163:
Packets: Sent = 4, Received = 4, Lost = 0 (6% loss),
Approximate round trip times in milli-second:
Mininun = 17ns, Maxinum = 67ns, Average = llms

C:\Users\hone\Docunents>tracert wny.google.con

Tracing route to wm.google.con [142.250.129.99]
over a maxinun of 30 hops:

1 3ms  2ms  3ms 10.38.202.1
2 9ms  3ms  3ms 195.224.199.162

3 w2ms  Ums  6ms 212.19.71.69

4 17ms  6ms  6ms et-0-0-15.cr0l.mal.core.as5413.net [62.72.142.85]
5 13ms llms 39 ms et-0-0-5.cr0l.ld6.core.as5413.net [62.72.142.57]
6
7
8
9

13ms  10ms 12 ms 62.72.143.122
loms  12m: 67 m deisygoogle Lis.core.asBi3net [62.72.139.2]
2w  12ns 216.239.41.149
Tom e Dk momann

0« s * Request tined out

IR - *  Request timed out.
12 o« * *  Request timed out.

FER . *  Request timed out.

FT . *  Request timed out.

5 . « *  Request timed out.

6 - « *  Reguest timed out

17 27w 10ms 10 ms Lelhrb-in-£99.1e160.net [142.250.129.99]

Trace complete.

C:\Users\hone\Docunents>cls
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* Documentation:  https://help.ubuntu. con/
The programs included with the Ubuntu system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Ubuntu cones with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

This lab has two user accounts (username :: password )

root
sysadnin :

netlab123
netlab123

Press the [£nter] key to begin...

sysadminglocalhost:~$ SU
-bash: SU: command not found
sysadminglocalhost:~$ su

Password:
rootglocalhost:~# su sysadmin
sysadninglocalhost:~$ ||
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sysadminglocalhost:~$ pud
/home/sysadmin
sysadminglocalhost:~$
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Thome/sysadmin

sysadainglocalhost:~$ 1s

Desktop Documents Downloads Music Pictures Public Templates
sysadminglocalhost:~$ 1s -1
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sysadminglocalhost:~/Desktop$
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sysadninglocalhost:~/Desktop$ mkdir new folder1 folder2

sysadminglocalhost :~/Desktop$ [
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sysadnin@localhost:~/Desktop$ 1s
folder1 folder2 new
/Desktop$ rmdir new folder1 folder2
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sysadninlocalhost:~/Desktop$ touch File.txt
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