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[bookmark: _Toc234574944]Introduction 
Operating Systems: The system software that manages hardware resources and provides services to applications and users. The main topic includes processes and threads, file system, memory management, security, and command-line tools Linux/Windows.. 
This report contains -  
1. Command-Line and system 
2. Analysis and Explanation 
3. Operation system overview 
4. Foundation Concepts. 
The report shows understanding between the hardware structure of computers and the software that manage them.
[bookmark: _Toc234574945]Key functions of general Operating Systems
Key functions of an operating system. Windows Operating system was first established as Windows 1.0 on 20/11/1985. It started as a graphical user interface extension for MS. DOS. 
Importance: Windows became the most popularly used desktop OS worldwide. Why does it make computing more accessible to beginner users? Its control in education, business, and home PCs establishes a massive Hardware and Software ecosystem. 
Their key functions are Networking and Connectivity, User Interface Management, Software and Hardware, and System Administration and Security [1].
[bookmark: _Toc234574946]Task Management:  
Task management in Windows is an integrated system tool that allows you to manage and monitor the operating system simultaneously in controlling the processes, and programs running on a computer. The manager allows users to view operating applications, central processing unit usage, network, and disk activity. Task manager allows users to see programs that are not functioning, and it gives an option to close those tasks to help improve the computer`s performance. It makes the computer to run smoothly, effectively, and boosts system stability [2].
[image: ]
Figure 1: Task Manager
[bookmark: _Toc234574947]Application/Program Management: 
Application/Program Management in Windows includes* updating, installing, Monitoring, and installing applications on a computer. Windows has so many tools for managing applications, like built-in settings, the control panel, task manager, and Microsoft Store. With the task manager, you can monitor running applications and also close unwanted programs in the computer system [3]. 
Program management also helps to improve system stability and reduce security risk. 
[image: ]
Figure 2: Apps and features
[bookmark: _Toc234574948]File/Directory Management:  
File/Directory management in Windows is where files can be stored, accessed, and managed in a folder on a computer. It allows users to create, move, copy, rename, and remove files. A directory is like a folder where files are organised into hierachy, thereby making it easy to locate the information  in the system. Windows allow files searching, filtering, and sorting when running with a large amount of data on the computer. File and directory management avoids data loss, improves productivity, and stored  information searching, filtering, and sorting when running with big amount of data on the computer. File and directory management avoids data loss, improves productivity, and stored information in a systematic way [4]. The file is easily accessible.
[image: ]
Figure 3: window explorer
[bookmark: _Toc234574949]Device Management:  
Device Management in Windows allows  you to control the computer hardware, and it also allows users to configure, update, view, enable, disable, and diagnose hardware devices like monitors, keyboards, printers, network adapters, and storage drives, which is the Device Manager. The Device Manager makes sure that all hardware functions correctly by managing device drivers and allowing good communication between hardware and the operating system. You can identify errors through warning icons and update the driver to enhance compatibility and security. Proper Device Management is very essential for securing hardware reliability and resolving technical [5]. 
[image: ]
Figure 4: Device Manager
[bookmark: _Toc234574950]Security Management: 
Security Management in Windows helps protect the operating system from cyber threats and unauthorised entry into the system. Windows Security APP provides built-in security features like Anti-Virus and Firewall. This protects the PC from malicious threats and hackers from getting into the system. Windows Security helps to monitor the device’s health and manage security settings. Updating the windows all the time makes it more effective, and it protects personal information safe [6].

\\[image: ]
Figure 5: Window Security


[bookmark: _Toc234574951]Use of Windows OS CLI commands 
Use of Windows OS CLI commands is also known as (CMD), meaning command prompt. It allows users to communicate with the operating system by typing text commands. It helps in task automation, diagnosing network configuration, troubleshooting, and running the scripts much faster  [7] [8].  
[bookmark: _Toc234574952]Example 1: dir 
The dir command shows a directory and a folder. Inside it, you can get a list of files. This comprises file names, dates, sizes, and file information, making it easier for the users to see and manage store files on the computer.
[image: ]
Figure 6: Dir
[bookmark: _Toc234574953]Example 2: cd 
CD means change directory command, which is used to change the location between the folders in the Windows command prompt in the computer. 
[image: ]
Figure 7:CD
[bookmark: _Toc234574954]Example 3: 
mkdir means make directory,  which means to create a new folder or more. I have used mkdir to create a new folder down below.
[image: ]
Figure 8: MKDIR 
[bookmark: _Toc234574955]Example 4: 
rmdir means remove directory, which means delete a folder that is not empty or to remove a folder from the system. I used rmdir to delete a folder.
[image: ]
Figure 9: RMDIR 

[bookmark: _Toc234574956]Example 5: 
rename is used to change the name in a current folder name. I rename to change the old name on the folder name. 
[image: ]
Figure 10: RENAME 
[bookmark: _Toc234574957]Example 6: 
ipconfig means internet protocol configuration. It shows the computers present network connections.TCP/IP addresses. The screenshot below show how the internet configuration is connected. 
[image: ]
Figure 11: IPCONFIG
[bookmark: _Toc234574958]Example 7: 
ping www.google.com. Command to check if you have internet or not. If there is a connection on your pc. Also, if there are issues or not.
[image: ]
Figure 12: PING
[bookmark: _Toc234574959]Example 8: 
 netstat. Allows us to see how much communication is in the system. And numbers connections in the system.
[image: ]
Figure 13: NETSTAT
[bookmark: _Toc234574960]Example 9: 
Systeminfo. This command allows you to check software and hardware of the computer
[image: ]
Figure 14: systeminfo
[bookmark: _Toc234574961]Example 10:  
tasklist is a system process presently running in the computer memory system.
Figure 15: TASKLIST
[bookmark: _Toc234574962]Use of Linux OS CLI commands
Linux OS CLI Commands allow users to communicate directly with the operating system to manage directories or file management, configure networks, and automation server through commands like chmod, ls, cd, and mkdir. It is powerful, good, and widely used for cloud computing, [9]system administration, and by developers [10]. 
[bookmark: _Toc234574963]Example 1: 
su is a command that change users account. After the system shows sysadmin@localhost:~$, write su, then click Enter. The system will change the user’s account.
[image: ]
Figure 16: SU
[bookmark: _Toc234574964]Example 2: 
The command to see our files in Linux is ls. After the system shows sysadmin@localhost:~$,  write ls and click enter, it shows you all the files in the system
[image: ]
Figure 17: LS
[bookmark: _Toc234574965]Example 3: 
cd to change our location. The picture shows sysadmin@localhost:~$ write cd to change location.
[image: ]
Figure 18: Desktop
[bookmark: _Toc234574966]Example 4: 
pwd means present working directory. Current complete part of your address. It shows our current location. 
[image: ]
Figure 19: PWD

[bookmark: _Toc234574967]Example 5: 
mkdir creates a new folder. Write mkdir after sysadmin@localhost:~$/Desktop$ and click enter, a new folder is created.
[image: ]
Figure 20: MKDIR
[bookmark: _Toc234574968]Example 6: 
rmdir it delete a folder that is not empty. Write rkdir after sysadmin@localhost:~$/Desktop$ and click enter, and it will delete a folder.
[image: ]
Figure 21: RMDIR
[bookmark: _Toc234574969]Example 7: 
How to create a file. The command is touch. Write touch after sysadmin@localhost:~/Desktop$ and click enter, a new file is created.
[image: ]
Figure 22: TOUCH
[bookmark: _Toc234574970]Example 8: 
How to write into a file. Echo hello> new.text. 
How to read in the file. Cat new.text.
[image: ]
Figure 23: ECHO AND CAT 
[bookmark: _Toc234574971]Example 9: 
Showing your internet configuration.

[image: ]
Figure 24: IFCONFIG
[bookmark: _Toc234574972]Example 10: 
How to know the user name you have  login . Whoami and date
[image: ]
Figure 25: WHOAMI AND DATE

[bookmark: _Toc234574973]Use of Windows OS scripts
Batch scripting and its applications. Batch scripting is mainly used to execute multiple commands, e.g., cmd, copying of files, creating folders, deleting files, and it is also used to launch programs automatically. [11]It reduces manual work, increases efficiency, and it include systematic maintenance [12]. 
[bookmark: _Toc234574974]Example 1: 
The script is a Windows batch that basically adds numbers by the user using the command prompt*. @echo off hides the command text from showing on the screen, making the output clean and easier to read. Set /p number1 = and sep number2= command the user for input, the first and second numbers and put them in variable names. number and number2. The set line, set/a total = number 1+ number2. Adding the numbers together, the result will be the total. The echo sum of the two numbers is %total%. The command shows the total result on the screen. The pause command stops the execution and keeps the Window open until the user sees the result, allowing them to read the output before pressing a key to close the program. The script shows the use of variables, user input, math, and displays the output result.
[image: ]
Figure 26: SCRIPT  THAT CAN ADD TWO NUMBER
[image: ]
Figure 27: OUTPUT OF SCRIPT

[bookmark: _Toc234574975]Example 2: 
THE window batch script checks show the user is of voting age that allow to vote. The @echo off command hides the command from being shown, making the output very easy to read. The set/p age = prompt the user to enter their age and save it in the variable age. If %age% gep 18. The gep means bigger than or equal to. If the user enters 18 or more than 18 years older, the script will display the message that you can vote. The else is shown, and the message will display, “Sorry, you cannot vote. Meaning that the user cannot vote because their age is below the required age to vote,18 years and above. The pause command stop Window open until the user presses a key, before the Window closes the view.
[image: ]
Figure 28: TO KNOW IF THE AGE CAN VOTE
[image: ]
Figure 29: Description
[bookmark: _Toc234574976]Use of Linux OS scripts
Linus OS Script. Bash scripts are mostly written as shell scripts to automate recurrent tasks. It helps to perform system maintenance, software installation, backups, system monitoring, and user administration. It improves productivity, helps reduce manual work, and manages user accounts efficiently. [13]They are mostly used because they are very simple to create,   and they also save time when engaging in routine tasks [14].
[bookmark: _Toc234574977]Example 1: 
The script displayed is a task program that adds two numbers together for the user. The echo command shows messages requesting the user to enter the first and second numbers. Read number 1 and read number 2 commands approve the user’s input and store the value in variable number 1 and number 2. total =$ ((number 1 + number 2)). Displayed arithmetic expression by adding the two numbers together and storing the outcome in the variable total, echo the sum is total shows the overall results on the screen, its illustrated the basic use of variables the final output result text in a Linux shell script.
[image: ]
Figure 30: adding numbers 
[image: ]
Figure 31:  simple calculation

[bookmark: _Toc234574978]Example 2: 
Bash shell Script displayed the use of a for LOOP to count arrangement numbers. The echo “ how many you to count “ Command prompts*  the user to enter a number, and the read count command stores the input in the variable count. The for ((i=1; i>=count; i++)): Begin a Loop with 1, till it reaches the value entered by the user, and increases by 1. The command echo ‘’$i’’ points to the recent value of I on a new line. The output displays the numbers 1 to 11, showing that the user entered 11 as the count. The Loops in Bash are used to restate commands automatically. Allowing shell scripts to be more efficient for , processing files, counting, and automating system administration tasks.
[image: ]
Figure 32: LOOP
[image: ]
Figure 
[bookmark: _Toc234574979]Conclusions
This report connects computer architecture and operating systems. Architecture includes CPU. Memory. And hardware structure. Operating system manages resources. Files, processes, and users via command like ping, pw, cl, apt-get, and tail. It shows how hardware design and OS control work together to run applications safely and effectively.
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Online Course name: Linux Unhatched

[image: The image depicts a certificate awarded to Godwin Asawalam for completing the Linux Unhatched program through the Cisco Networking Academy.

AI-generated content may be incorrect.] Figure 34: Certificate of completion
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Microsoft Windows [Version 10.8.19045.5131]
(c) Microsoft Corporation. All rights reserved.

C:\Users\UWNTSD>dir
Volume in drive C is 0SDisk
Volume Serial Number is ©2EB-2411

Directory of C:\Users\UWTSD
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C:\Users\UWTSD>cd Documents
C:\Users\UWTSD\Documents>cd ..
C:\Users\UWTSD>cd ..
C:\Users>cd ..

C:\>CD Users\UWTSD\DOCUMENT
The system cannot find the path specified.

C:\>cd Users\UWTSD\Downloads

C:\Users\UWTSD\Downloads>
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C:\Users\UWTSD\Downloads>mkdir new
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C:\Users\UWTSD\Downloads>mkdir new
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C:\Users\UWTSD\Downloads>mkdir new
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Microsoft Windows [Version
(c) Microsoft Corporation.

:\Users\UNTSD>ipconfig

Windows IP Configuration
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C:\Users\UWTSD>ping www.google.com

Pinging www.google.com [142.251.152.119] with 32 bytes of data:
Reply from 142.251.152.119: bytes=32 time=41ms TTL=118
Reply from 142.251.152.119: bytes=32 time=3@ms TTL=118
Reply from 142.251.152.119: bytes=32 time=20ms TTL=118
Reply from 142.251.152.119: bytes=32 time=15ms TTL=118

Ping statistics for 142.251.152.119:

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

Minimum = 15ms, Maximum = 41ms, Average = 26ms

C:\Users\UWTSD>
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C:\Users\UWTSD>systeminfo

Host Name: uow2541
0S Name: Microsoft Windows 1@ Enterprise
0S Version: 10.0.19045 N/A Build 19045
0S Manufacture Microsoft Corporation
0S Configuration: Standalone Workstation
0S Build Type: Multiprocessor Free
Registered Owner: UWTSD
Registered Organization: University of Wales Trinity Saint David
Product ID: 00329-10181-96933-AA231
Original Install Date: 08/11/2023, 12:33:13
System Boot Time: 85/06/2026, 06:24:16
System Manufacturer: Microsoft Corporation
System Model: Surface Laptop Go 2
System Type: x64-based PC
Processor(s): 1 Processor(s) Installed.
[01]: Intel64 Family 6 Model 148 Stepping 1 GenuineIntel ~2419 Mhz
BIOS Version: Microsoft Corporation 27.103.143, 16/08/2024
Windows Directory: C: \WINDOWS
System Directory: C: \WINDOWS\system32
Boot Device: \Device\HarddiskVolume2
System Locale: en-gb;English (United Kingdom)
Input Locale: en-gb;English (United Kingdom)
Time Zone: (UTC+00:00) Dublin, Edinburgh, Lisbon, London
Total Physical Memory: 8,018 MB

Available Physical Memory: 3,976 MB
Virtual Memory: Max Size: 9,298 MB
Virtual Memory: Available: 4,755 MB
Virtual Memory: In Use: 4,543 MB
Page File Location(s): C:\pagefile.sys
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% su

Password:
o su
netlab123
bash: netlab123: command not found

~# su sysadmin

=3
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sysadmin@localhost:~$ ls
Desktop Documents Dounloads
sysadmin@localhost:~$ ls -a

.bashrc  .selected_editor Downloads Public

Music Pictures Videos

Public Templates

.cache  Desktop Music Templates
.bash_logout .profile Documents Pictures Videos
sysadmin@localhost:~$ ls -1

total 4

drux- 2 sysadmin sysadmin 6 Dec 20 2017 Desktop
drwx------ 4 sysadmin sysadmin 4096 Dec 20 2017 Documents
drwx------ 2 sysadmin sysadmin 6 Dec 20 2017 Downloads
drwx------ 2 sysadmin sysadmin 6 Dec 20 2017 Music
drux- 2 sysadmin sysadmin 6 Dec 20 2017 Pictures
- 2 sysadmin sysadmin 6 Dec 20 2017 Public
drux- 2 sysadmin sysadmin 6 Dec 20 2017 Templates
- 2 sysadmin sysadmin 6 Dec 20 2017 Videos

O ——
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=% cd Desktop/
z~/Desktop$
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sysadminglocalhost :~/Desktop$ pwd
/home/sysadmin/Desktop
sysadmin@localhost:~/Desktop$ [|
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:~/Desktop$ mkdir new
:w/Desktop$ 1s

new
:~/Desktop$
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:~/Desktop$ rudir new
:w/Desktop$
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z~/Desktop$ touch new.txt
:w/Desktop$ 1s

new. txt
:~/Desktops |




image23.png
z~/Desktops echo hello >new.text
z~/Desktop$ cat new.text

:~/Desktops |
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sysadmin@localhost :~/Desktop$ ifconfig

ethe Link encap:Ethernet Huaddr 62:42:c0:a8:01:62
inet addr:192.168.1.2 Bcast:192.168.1.255 HMasl
UP BROADCAST RUNNING MULTICAST MTU:1500 Metri

255.255.255.0

RX packets:51 errors:@ dropped:1 overruns:@ frame:e

TX packets:29 error:
collisions:@ txqueuelen:1600
RX bytes:3948 (3.9 KB) TX bytes:1906 (1.9 KB)

1o Link encap:Local Loopback
inet addr:127.6.6.1 Mask:255.0.6.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1

dropped:@ overruns:@ carrier:@

RX packets:2 errors:@ dropped:@ overruns:@ frame:e

TX packets:2 errors:@ dropped:@ overruns:@ carrier:@

collisions:@ txqueuelen:1600
RX bytes:160 (166.0 B) TX bytes:100 (100.6 B)

sysadmin@localhost :~/Desktop$ |
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sysadmin@localhost :~/Desktop$ whoami
sysadmin
sysadmin@localhost:~/Desktop$ date
Fri Jun 12 €9:54:24 UTC 2626
sysadmin@localhost :~/Desktops
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[&f CAUsers\UWTSD\Downloads\SCRIPTS bat - Notepad++
Fle Edt Seach View Encoding Languege Setings Tools Macro Run Plugins Window 7

cHHELEGE smklocins x| EE %1 ERECRe® OEIEE
kams.banm

1 |Gecho off

set /p numberl= Enter the first number
set /p number2= Enter the second number
set /a total= numberl + number2

echo The sum of two number is %total%

pausq

oo W N
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Enter the first number 456
Enter the second number 435
The sum of two number is 891
Press any key to continue . . .
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(& C\Users\UWTSD\Downloads\SCRIPTS 2 bat - Notepad++
Fle Edt Seach View Encoding Languege Setings Tools Macro Run Plugins Window 7

SHeRGRI{hh2e|iaks 2% BE8 <1 ER@0hus IEEE
[l ScRIPTS 2bat &1

@echo off

set /p age= Enter your age
if %age% geq 18 (

echo you can vote

) else‘(

echo sorry you not vote

)

pause

© o0 WN
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Enter your age 18
ou can vote Enter your age 12

press any key to continue . . . sorry you not vote
Press any key to continue
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“Enter the first number”
numy

“Enter the second number”
num2

he sum is $total”
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sysadmin@localhost:~/Desktop$ nano example1.sh
sysadmin@localhost :~/Desktop$ ./example1.sh
Enter the first number

7

Enter the second number

°

./examplel.sh: line 7: syntax error near unexpected token “)*
-/example1.sh: line 7: "total-$(numlsnun2)) *
sysadmin@localhost :~/Desktop$ nano example1.sh
sysadmin@localhost :~/Desktop$ ./example1.sh

Enter the first number

8

Enter the second number

o9

./examplel.sh: line 7: syntax error near unexpected token “)*
-/example1.sh: line 7: "total-$(numl+nun2))’
sysadmin@localhost :~/Desktop$ nano example1.sh
sysadmin@localhost :~/Desktop$ ./example1.sh

Enter the first number

8

Enter the second number

°

The sum is 17

sysadmin@localhost :~/Desktop$ |
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Bcho "How many you to count?
read count

€ Get Help [ writeout Read File [if Prev Page § cut Text [ cur Pos
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sysadmin@localhost:~/Desktop$ nano loop.sh
sysadmin@localhost:~/Desktop$ chmod +x loop.sh
sysadmin@localhost:~/Desktop$ ./loop.sh

How many you to count?

sysadmin@localhost :~/Desktop$ |
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