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[bookmark: _Toc190786244]Introduction 
This coursework explores the fundamental relationship between computer hardware and software control. Computer architecture defines the physical structure, organization, and instruction set of a processing system, focusing on components like the CPU, memory, and input/output channels. Complementing this, the operating system acts as the vital abstraction layer, managing resources, scheduling tasks, and ensuring efficient execution of software instructions on the underlying hardware. Understanding this integration is essential for optimizing system performance, security, and reliability. This assignment analyses how these core components interact to create functional, efficient, and scalable modern computing environments. 
[bookmark: _Toc190786245]Key functions of general Operating Systems
First released in 1985, Microsoft windows evolved from a basic graphical interface into the worlds most dominant personal operating system. Its immense importance stems from providing intuitive user-friendly interactions. Essential functions include memory allocation, file system oversight, hardware device coordination, and scheduling software applications to execute smoothly and securely. 
[bookmark: _Toc190786246]Task Management:
Task management in windows is a core subsystem responsible for supervising system processes and active applications. Managed primarily through the native task manager utility, it monitors real time CPU utilization, memory allocation, disk activity, and network bandwidth across all active tasks. It allows users and administrators to identify resource heavy applications, troubleshoot frozen programs, and forcibly terminate non-responsive processes to stabilize the operating environment. 
[image: ]
Figure 1: Description
[bookmark: _Toc190786247]Application/Program Management:
Application management in windows controls the complete lifecycle of software programs, from installation and configuration to optimization and uninstallation. Handled through native interfaces like “installed apps” in windows settings, the system tracks program files, registry entry allocations, and user permissions. 
[image: ]
Figure 2: Description
[bookmark: _Toc190786248]File/Directory Management:
File and directory management n windows organizes, stores, and retrieves digital data using structured systems like NTFS. Managed primarily through file explorer, it allows users and applications to create, copy, move, rename, and delete files or folders systematically. 
[image: ]
Figure 3: Description
[bookmark: _Toc190786249]Device Management:
Device management in windows coordinates communication between the operating system and peripheral hardware components. Managed primarily through device manager, windows uses specialized software programs called device drivers to translate OS instructions into specific hardware actions. 
[image: ]
Figure 4: Description
[bookmark: _Toc190786250]Security Management:
Security management in windows protects system integrity, user data, and privacy against unauthorised access and malicious threats. Controlled primarily through the integrated windows security suite, it manages essential components like windows defender antivirus, a built in firewall, and smart app control protocols.  

[image: ]
Figure 5: Description


[bookmark: _Toc190786251]Use of Windows OS CLI commands
The windows command line interface (CLI) primarily utilizing command prompt (cmd.exe) and Powershell, provides a text based environment for direct operating system interaction. It allows administrators and advanced users to execute tasks more efficiently than a graphical interface.
[bookmark: _Toc190786252]Example 1: 
The dir command displays a list of files and subdirectories. The output shows the contents of c:\users\systems, including folder names, timestamps, and total free disk space.
[image: ]
Figure 6: Description
[bookmark: _Toc190786253]Example 2: 
The image shows a user navigating directories in windows command prompt using cd .. and cd commands. The dir command lists thee directories (public, systems, and a hidden system entry) under c:\users.
[image: ]
Figure 7: Description
[bookmark: _Toc190786254]Example 3: 
The mdkir sumon command creates a new folder named “sumon”. The subsequent dir command lists the contents of the new directory, confirming the successful creation of the new subdirectory.
[image: ]sumon
sumon

Figure 8: Description
[bookmark: _Toc190786255]Example 4: 
The user executes mkdir new inside the c:\users\systems\downloads directory to create a new subdirectory named “new”. Running the dir command inside the newly created directory (…\downloads\new) lists its contents, showing it is currently empty. It contains 0 files and only 3 default directory entries ( … , and an empty subfolder)
[image: ]
Figure 9: Description

[bookmark: _Toc190786256]Example 5: 
The initial dir command lists the contents of c:\users\systems\documents, showing three folders: “custom office templates”, “lightshot”, and “new”. The user then runs mkdir new to create a directory named “new”. Because a folder named “new” already exists in this location, the system creates it without an error, but it remains a single folder.
[image: ]
Figure 10: Description
[bookmark: _Toc190786257]Example 6: 
The dir command is executed within the c:\users\systems directory to display its contents. It lists all 27 subdirectories inside the user profile, including standard folders (like desktop and documents) and custom folders (like newfolder).
[image: ]
Figure 11: Description
[bookmark: _Toc190786258]Example 7: 
The network configuration command displays the IP address settings for all active and inactive network adaptors on the computer. It shows that most adapters are disconnected, but the active wireless LAN adapter (WiFi) displays its locals IPv4 address, subnet mask, and default giveaway.
[image: ]
Figure 12: Description
[bookmark: _Toc190786259]Example 8: 
This command tests network connectivity by ending data packets to google server to check if it is reachable over the network. Four packets were sent and successfully received with 0% loss. The response highlights an average round- trip connection time of 32 milliseconds, confirming a stable connection.
[image: ]
Figure 13: Description
[bookmark: _Toc190786260]Example 9: 
This command tests network connectivity by sending data packets to googles server to check if its reachable over the network.
[image: ]
Figure 14: Description
[bookmark: _Toc190786261]Example 10: 
This command tests network connectivity by sending data packets to google server to check if it is reachable over the network. Four packets were sent and successfully received with 0% loss. The response highlights an average round-trip connection time of 32 milliseconds, confirming a stable connection. 
[image: ]
Figure 15: Description
[bookmark: _Toc190786262]Use of Linux OS CLI commands
The Linux command line interface allows users to directly interact with the operating system kernel via text commands. It is primarily used for system administration, automating repetitive tasks via scripting, managing files, and deploying network services efficiently without graphical overhead (Shotts, 2019; Ward, 2014).
[bookmark: _Toc190786263]Example 1: 
The terminal snippet demonstrates switching user identities within the Linux shell using the su command.
Su requests switch to root user
Authentication failure: incorrect password entered
root@localhost: successful login as root
su sysadmin: reverts back to regular user 
[image: ]
Figure 16: Description
[bookmark: _Toc190786264]Example 2: 
The ls command lists visible directory contents. Using ls -a reveals hidden files,a typo (ls_l) causes an error, and ls -l displays detailed metadata like file permissions, ownership, and sizes.
[image: ]
Figure 17: Description
[bookmark: _Toc190786265]Example 3: 
The cd desktop/ command navigates the shell into the “desktop” directory. The updated prompt (~/desktop) verifies the working directory changed successfully from the home folder to the desktop.
[image: ]
Figure 18: Description
[bookmark: _Toc190786266]Example 4: 
The pwd command prints the absolute path of the current working directory. The output verifies that the user is currently located inside the /home/sysadmin/desktop folder.
[image: ]
Figure 19: Description

[bookmark: _Toc190786267]Example 5: 
The mkdir new command creates a new directory named “new” inside the current folder. The subsequent ls command lists the contents, confirming the folder was successfully created.
[image: ]
Figure 20: Description
[bookmark: _Toc190786268]Example 6: 
The rmdir new command deletes an empty directory named “new”. The lack of output and return to the prompt indicatesthat the directory was successfully deleted without errors.
[image: ]
Figure 21: Description
[bookmark: _Toc190786269]Example 7: 
The touch new.txt command creates an empty file named “new.txt”. Running ls lists the contents of the current directory, displaying “new.txt” to confirm the file was successfully created.
[image: ]
Figure 22: Description
[bookmark: _Toc190786270]Example 8: 
The echo hello > new.txt command writes “hello” into new.txt, overwriting its content. Running cat new.txt prints the files contents, outputting “hello” to confirm the text was saved.
[image: ]
Figure 23: Description
[bookmark: _Toc190786271]Example 9: 
The ifconfig command displays active network configuration details. The output shows parameters for the Ethernet interfac (eth0) with IP 192.168.1.2 and the local loopback interface (lo) with IP 127.0.0.1. 
Xdvccccc                                                       [image: ]
Figure 24: Description
[bookmark: _Toc190786272]Example 10: 
The whoami command displays the current logged in username, outputting sysadmin. The date command prints the current system day, date,time, and UTC timezone details.
[image: ]
Figure 25: Description

[bookmark: _Toc190786273]Use of Windows OS scripts
Batch scripting automates tasks on windows operating systems. It uses text files with .bat extensions to execute command line actions Wikipedia. The system command interpreter processes these instructions sequentially without user intervention. Core applications include managing routine data backups, automating repetitive administrative setups, and performing bulk file modifications efficiently. 
[bookmark: _Toc190786274]Example 1: 
This batch script prompts a user for two numbers, calculates their sum, and displays the result in the windows command prompt. Ech0 off hides the command text from displaying on the screen o keep the output clean. Set /p pauses execution to accept keyboard input from the user, saving the values into variables num1 and num2. Set /a performs an arithmetic operation, the result in total. Echo prints the text string along with the final evaluated value of %total%. Pause suspends script execution and displays a “press any key to continue” message to prevent the window from closing instantly.
[image: ]
Figure 26: Description
[image: ]
Figure 27: Description

[bookmark: _Toc190786275]Example 2: 

[image: ]
Figure 28: Description
[image: ]
Figure 29: Description
[bookmark: _Toc190786276]Use of Linux OS scripts
Bash scripting automates repetitive tasks in Linux operating systems by executing sequential commands stored in  a text file.  It is widely used for a system administration, automated backups, user management, and software developoyment. Scripting improves operational efficiency, minimizes human rror, and streamlines complex infrastructure workflows.
[bookmark: _Toc190786277]Example 1: 
That provided script is a basic bash program designed to calculate the sum of two user inputted numbers. It is begins by prompting the user to enter a first number using the echo command, and captures the input into a variable using the read command. Tjis process is repeated for a second number. The script then utilizes arithmetic expansion $((…)) to compute the total and displays the result. In the terminal output, the user creates the file using nano script.sh. They modify the permissions with chmod +x script.sh to make the script executable. Upon running it via ./script.sh, the interactive prompts appear appear. The user enters 76 and 45. The script accurately processes and addition mathematically and returns the final output: sum is 121.
[image: ]
Figure 30: Description
[image: ]
Figure 31: Description

[bookmark: _Toc190786278]Example 2: 
The provided script utulizes a standard c cycle for loop in bash to print a sequence of numbers based on user input. It begins by prompting the user with echo to specify how many times they want to count. The read command stores this value in the count variable. The loop initializes an index variable I at 0 and continues incrementing by it one (I ++) as long as I is strictly less than the users input. Inside the loop, echo “si” outputs the current index value.
[image: ]
Figure 32: Description
[image: ]
Figure 33: Description
[bookmark: _Toc190786279]Conclusion
This report demonstrates the practical application of linux bash scripting for basic arithmetic operations and loop automation. Through these tasks, I developed a clear understanding of capturing user input, executing conditional loops,and modifying file permissions to run scripts directly in the terminal environment.  These foundational skills are essential for streamlining systems administration workflows and automating complex, repetitive command line tasks efficiently. 
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Figure 34: Certificate of completion
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Microsoft Windows [Version 10.0.26200.8457]
(c) Microsoft Corporation. ALL rights reserved.

C:\Users\Systens>dir
Volune in drive C has no label
Volune Serial Number is 99BD-CH4

Directory of C:\Users\Systens

29/05/2026 <pIR>
19/62/2026 <DIR> .
19/62/2026 <DIR> Contacts
05/03/2026 <DIR> Desktop
05/03/2026 <DIR> Docunents
29/05/2026 <pIR> Dounloads
19/62/2026 <DIR> Favorites
06/02/2026 <DIR> ibisPaint
19/62/2026 <DIR> Links
19/62/2026 <DIR> Music
26/02/2026 <pIR> OneDrive
29/05/2026 14:18  <DIR> OneDrive - University of Wales Trinity Saint David
29/05/2026 4 <DIR- Pictures
19/62/2026 4 <DIR~ Saved Games
19/62/2026 W <DIR> Searches
19/62/2626 20:24  <DIR> Videos
0 File(s) © bytes

16 Dir(s) 437,306,785,792 bytes free

C:\Users\Systens>|
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C:\Users\Systems>cd ..
C:\Users>cd ..
C:\>cd Users
C:\Users>dir
Volume in drive C has no label.
Volume Serial Number is 90BD-CUuy

Directory of C:\Users

19/62/2026 19:15 <DIR>
19/62/2026 19:09 <DIR> Public

29/05/2026 14:16 <DIR> Systems
0 File(s) 0 bytes

3 Dir(s) 437,302,304,768 bytes free
C:\Users>cd Systems
C:\Users\Systems>cd Downloads

C:\Users\Systems\Downloads>|
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C:\Users\Systems\Downloads\new>mkdir vincent

C:\Users\Systems\Downloads\new>dir
Volume in drive C has no label.
Volume Serial Number is 90BD-Cuud

Directory of C:\Users\Systems\Downloads\new

29/05/2026 17:10 <DIR>
29/05/2026 17:06 <DIR> oo
29/05/2026 17:10 <DIR> vincent
0 File(s) 0 bytes
3 Dir(s) 437,302,939,6U8 bytes free

C:\Users\Systems\Downloads\new>|




image10.png
Command Prompt X 4+ v

C:\Users\Systems\Docunents>dir
Volume in drive C has no label.
Volume Serial Number is 96BD-CHuY

Directory of C:\Users\Systems\Documents

05/06/2026 14:29 <DIR>
29/65/2026 17:18 <DIR>

20/02/2026 17:51 <DIR> Custom Office Templates
05/63/2026 16:28  <DIR> Lightshot
05/06/2026 14:29  <DIR> new

0 File(s) 0 bytes

5 Dir(s) 436,921,307,136 bytes free
C:\Users\Systems\Documents>rndir new

C:\Users\Systems\Documents>|
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C:\Users\Systens>rename new newfolder

C:\Users\Systens>dir
Volune in drive C has no label.
Volune Serial Nunber is 99BD-Cuud

Directory of C:\Users\Systens
05/06/2026 7 <DIR>
19/62/2026 5 <DIR> -
19/62/2026 4 <DIR> Contacts
5/03/2026 5 <DIR> Desktop
05/06/2026 9 <DIR> Docunents
05/06/2026 6 <DIR> Downloads
19/62/2026 4 <DIR> Favorites
06/02/2026 2 <DIR> ibisPaint
19/62/2026 4 <DIR> Links
19/62/2026 4 <DIR> Music
05/06/2026 5 <DIR~ newfolder
26/02/2026 6 <DIR> OneDrive
04/06/2026 6 <DIR> OneDrive - University of Wales Trinity Saint David
29/05/2026 4 <DIR> Pictures
19/02/2026 4 <DIR> Saved Games
19/62/2026 4 <DIR> Searches
19/62/2026 20:24  <DIR> Videos

o File(s) 9 bytes

17 Dir(s) 436,915,077,120 bytes free

C:\Users\Systens>
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Ethernet adapter Ethernet:

Media State . . . . . . . : Media disconnected
Connection-: SPEC].‘FIC DNS Suffix

Wireless LAN adapter Local Area Connection* 1:

Media State . . . . . . : Media disconnected
Connection-: SPEC].‘FIC DNS Suffix

Wireless LAN adapter Local Area Connection* 2:

Media State .

. L : Media disconnected
Connection-: SPEC].‘FIC DNS Suffix

Wireless LAN adapter WiFi:

Connection-specific DNS Suffix . : uni.local

Link-local IPv6 Address . fe80: :ec8f:U4d50:5c7b: 8ulckly
IPvl Address. 10.38.209.215

Subnet Mask . 255.255.252.0

Default Gateway . : 10.38.208.1

Ethernet adapter Bluetooth Network Connection:

Media State . . . . . . : Media disconnected
Connection-: SPEC].‘FIC DNS Suffix

C:\Users\Systems>|
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Pinging google.com [142.251.30.100] with 32 bytes of data:
Reply from 142.251.30.100: bytes=32 time=5u4ms TTL=114
Reply from 142.251.
Reply from 142.251.30. 8
Reply from 142.251.30.100: bytes=32 time=21lms TTL=114

Ping statistics for 142.251.30.1600:

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

Minimum = 15ms, Maximum = 54ms, Average = 32ms

C:\Users\Systems>|





image14.png
77 Command Prompt x

System Locale

Total Physical Memory:

Available Physical Memory:

Virtual Memory: Max Size:

Virtual Memory: Available:

Virtual Memory: In Use:
Page File Location(s):
Domain:

Logon Server:
Hotfix(s):

Netuork Card(s):

CrSHEED Qi ity

]
(UTe+00:08) Dublin, Edinbargh, Lisbon, London
16,190 MB
8,620 1B
17,214 MB
8,523 1B
8,691 1B
C:\pagefile.sys
VIORKGROUP
\\DESKTOP-18SFB08
4 Hotfix(s) Installed.
[01]: 85087051
[02]: KB5054156
[03]: KB5689549
[o4]: KB592762
3 NIC(s) Installed.
[01]: Intel(R) Ethernet Connection (6) I219-V
Connection Name: Ethernet
Status: Media disconnected
[02]: Intel(R) Wi-Fi 6 AX200 160MHz
Connection Name: WiFi
DHCP Enabled:  Yes
DHCP Server: 10.38.5.110
IP address(es)
[01]: 10.38.269.215
[02]: £e80: :ecBf:Ud50: 5c7b: 8ulic
[03]: Bluetooth Device (Personal Area Netmork)
Connection Name: Bluetooth Network Connection
Status: Media disconnected
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Command Prompt x

Inage Name PID Session Name Session#  Mem Usage
System Idle Process © Services 0 8 K
System 4 Services o 2,736 K
Secure System 140 Services 0 61,812 K
Registry 184 Services 0 54,676 K
smss.exe 620 Services o 720 K
csrss.exe 820 Services 0 4,420 K
wininit.exe 904 Services ° 5,644 K
services.exe 648 Services 0 11,008 K
Lsalso.exe 592 Services 0 2,664 K
sass.exe 728 Services 0 26,656 K
svchost. exe 1116 Services o 34,168 K
fontdrvhost .exe 1148 Services 0 1,920 K
svchost. exe 1240 Services 0 18,348 K
svchost. exe 1288 Services o 8,520 K
svchost. exe 1400 Services 0 2,032 K
svchost. exe 1480 Services o 14,040 K
svchost. exe 1488 Services 0 6,808 K
svchost. exe 1496 Services o 4,012 K
svchost. exe 1600 Services 0 8,384 K
svchost. exe 1620 Services o 8,100 K
IntelCpHDCPSVC. exe 1760 Services 0 2,768 K
svchost. exe 1768 Services 0 7,120 K
svchost. exe 1840 Services 0 10,288 K
svchost. exe 1848 Services 0 6,076 K
svchost. exe 1864 Services 0 8,400 K
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C:\Users\Systems\Documents>netstat
Active Connections

Proto Local Address Foreign Address
TCP 10.38.209.215:49311 162.159.61.3:https
TCP 10.38.209.215:52967 172.187.86.74:https
“e
C:\Users\Systems\Documents>|

State
ESTABLISHED
ESTABLISHED
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buntu PC

sysadminglocalhost:~§
sysadminglocalhost:~$ su
Password:

su: Authentication failure
sysadminglocalhost:~§
sysadminglocalhost:~§
sysadminglocalhost:~$ su
Password:

rootglocalhost:~# su
rootglocalhost:~# su sysadmin
sysadminglocalhost:~$ ||
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sysadminglocalhost:~$ 1s
Desktop Documents Downloads Music Pictures Public Templates
sysadminglocalhost:~$ 1s -a

. .bashrc  .selected_editor Downloads Public

. .cache  Desktop Husic Templates
-bash_logout .profile Documents Pictures  Videos
sysadminglocalhost:~§ 1s_1

bash: 1s_1: command not found

sysadminglocalhost:~$ 1s -1

total 4
drvex-

2 sysadmin sysadmin 6 Dec 20 2617 Desktop
4 sysadmin sysadmin 4696 Dec 20 2017 Documents
2 sysadmin sysadmin Dec 20 2017 Downloads
2 sysadmin sysadmin Dec 20 2017 Music
2 sysadmin sysadmin Dec 20 2017 Pictures
2 sysadmin sysadmin Dec 20 2017 Public
2 sysadmin sysadmin Dec 20 2017 Templates
2 sysadmin sysadmin Dec 20 2017 Videos

co0o0 00
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sysadmin@localhost:~$ cd Desktop/
sysadminglocalhost:~/Desktop$
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:/Desktop$ pud
/home/sysadmin/Desktop
:/Desktop$
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sysadminglocalhost:~/Desktop$ mkdir new
sysadminglocalhost:~/Desktop$ 1s

new

sysadminglocalhost:~/Desktop$
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sysadmin@localhost:~/Desktop$ rmdir nex
sysadminglocalhost:~/Desktop$ Il
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sysadmin@localhost:~/Desktop$ touch new.txt
sysadminglocalhost:~/Desktop$ 1s

new. txt

sysadminglocalhost:~/Desktop$
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z~/Desktop$ echo hello >new.txt
:w/Desktop$ 1s

new. txt
z~/Desktop$ cat new.txt
hello
zw/Desktops ||
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sysadminglocalhost:~/Desktop$ ifconfig

ethe

1o

Link encap:Ethernet Huaddr 02 8:01:02
inet addr:192.168.1.2 Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MIU:1566 Metric:1

RX packets:48 errors:@ dropped:@ overruns:@ frame
TX packets:38 errors:@ dropped:@ overruns:@ carrier:@
collisions:@ txqueuelen:1660

RX bytes:3758 (3.7 KB) TX bytes:1992 (1.9 K8)

Link encap:Local Loopback
inet addr:127.6.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:
RX packets:2 errors:@ dropped:@ overruns:@ frame:e
X packets:2 errors:@ dropped:@ overruns:@ carrier:@
collisions:@ txqueuelen:1660

RX bytes:166 (160.0 B) TX bytes:100 (160.0 B)

sysadminglocalhost:~/Desktop$
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:/Desktop$ whoami
sysadmin

:w/Desktop$ date
Fri Jun 12 14:36:17 UTC 2626
:/Desktop$
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echo The sum is %total%

pause
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] C:\WINDOWS\system32\cmd. X S 2

:
| Enter the first number7
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The sum is 15

Press any key to continue
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7] C:\WINDOWS\system32\cmd.

Enter your age 12
you can not vote
Press any key to continue

7 CAWINDOWS\system32\cmd. X S 2

Enter your age 20
You can vote
Press any key to continue
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Gecho off
set /p age= Enter your age
if %age% geq 18 (

echo You can vote

) else (

echo you can not vote]

)

pause
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GNU nano 2.2.6

e: script.sh

Bcho "Enter the first number"
read numl

echo "Enter the second number™
read num2

total (numl+num2))
echo "The sum is $total”
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sysadmin@localhost:~/Desktop$ nano script.sh
sysadmin@localhost:~/Desktop$ 1s

new.txt script.sh
sysadmin@localhost:~/Desktop$ chmod +x script.sh
sysadmin@localhost:~/Desktop$ 1s

new.txt script.sh
sysadmin@localhost:~/Desktop$ ./script.sh
Enter the first number

76

Enter the second number

45

The sum is 121

sysadmin@localhost:~/Desktop$ [l
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GNU n

2.2.6 Fille:

Bcho "how many times you want to count?"
read count

for((i=@;i<count;i++))
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sysadmin@localhost:
sysadmin@localhost:

how many times you
9
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sysadmin@localhost:

how many times you

XN VA WNKROW

sysadmin@localhost

~/Desktop$ nano loop.sh
~/Desktop$ chmod +x loop.sh
~/Desktop$ ./loop.sh

want to count?

~/Desktop$ nano loop.sh
~/Desktop$ ./loop.sh
want to count?

:~/Desktop$
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