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[bookmark: _Toc224766030][bookmark: _Toc224851751]INTRODUCTION
Computer Architecture can be defined as the design, structure, organisation and attributes of the various components of a computer system including Central Processing Unit (CPU), Memory, Input and output devices and their interconnections. This includes instruction set and microarchitecture implementing them. Operating System acts as an interface between users of a computer and computer hardware. It is a software that manages all the hardware resources associated with it. Computer Architecture helps a computer system function while the Operating System allows the computer user to utilise it.
Operating systems and computer architecture need each other. An operating system uses features of computer architecture such as its instruction set architecture and microarchitecture. The instruction set architecture organizes the features of computer hardware programming. Operating systems direct and manage computer hardware components such as CPU, memory and storage devices. Without computer architecture, operating systems won't have any hardware to manage. [1]
[bookmark: _Toc224851752]KEY FUNCTIONS OF GENERAL OPERATING SYSTEMS
The most common examples of these widely used operating systems are Microsoft Windows, macOS, and Linux. These types of operating systems usually handle functions such as:
1. Process management: The operating system is responsible for creating processes when executing applications. After they've started, it schedules them so that each process gets fair access to the CPU (central processing unit). When applications are closed or stopped, the OS deletes their process.
2. Memory Management: The operating system controls and manages the main memory of a computer system. This includes allocating space when a program needs it and freeing it up for use by other programs when it no longer needs it. Operating systems use virtual memory so systems can utilize hard drives as if they were RAM (random access memory).
3. File System Management: The operating system contains folders where data can be stored inside files. It gives users permission to read, write, or delete these files based on who is logged into the system. The OS allows users to create, edit, delete, and view files on their computer.
4. Device Management: The operating system uses drivers that allow applications to interact with peripherals connected to the computer. Some examples of devices are printers, scanners, keyboards, mice, storage devices, and more.
5. Authentication: User management with permissions and controls are used to verify users and limit access to only what they are allowed to see. These systems can often connect to the internet and allow file sharing over networks. [2]


[bookmark: _Toc224766031][bookmark: _Toc224851753]USE OF WINDOWS OS CLI COMMANDS
These are 12 commonly used Batch and PowerShell commands with options that support process management file, networking, auser management in Microsoft Windows environments.
1. tasklist /v /fi "imagename eq chrome.exe"
2. taskkill /PID 1234 /F
Terminates a specific process by Process ID and forces termination with /F.
3. Get-Process -Name notepad | Stop-Process -Force
PowerShell command to retrieve and forcibly stop a running process.
4. *dir /s /b .txt
Lists of all .txt files in the current directory and subdirectories in bare format.
5. mkdir Projects && cd Projects
Creates a new directory and immediately changes into it.
6. Remove-Item "C:\Temp\old.log" -Force
Deletes a file forcefully using PowerShell.
7. ipconfig /all
Displayed full network configuration details including IP address and DNS.
8. ping google.com -n 5
Sends five ICMP echo requests to test network connectivity.
9. netstat -ano
Shows active network connections with associated Process IDs.
10. net user John P@ssw0rd /add
Creates a new local user account.
11. net localgroup Administrators John /add
Put a user to the Administrators group.
12. schtasks /create /sc daily /tn BackupJob /tr "backup.bat" /st 22:00
Schedules a daily task named “BackupJob” to run at 10:00 PM.
These commands provide essential administrative control over system resources, security, networking, and automation. [3]
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[bookmark: _Toc224766037][bookmark: _Toc224851759]USE OF LINUX OS CLI COMMANDS
Below are 12 essential Windows Batch/Command Prompt commands covering process management, file & directory management, network monitoring, user management, and task scheduling. Each includes example syntax, options, and a description of what the command does.
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Command:
tasklist /v /fi "IMAGENAME eq chrome.exe"
Description:
Displays running processes.
· /v = verbose details
· /fi = filter by criteria
Useful for checking specific applications and memory usage.
File and directory management
dir /s /b *.txt
· /s = include subdirectories
· /b = bare format Lists all text files recursively.
Network testing/monitoring
ping google.com -n 4
· -n 4 = send 4 packets
Tests connectivity to a host.
User management 
net user John P@ss123 /add
Creates a new user account.
Task scheduling
schtasks /create /sc daily /tn BackupJob /tr "backup.bat" /st 10:00
· /sc = schedule
· /tn = task name
· /tr = task to run
Schedules daily automated tasks. [4]
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Below are two practical Windows Batch scripts demonstrating automation with variables, user input, arithmetic operations, loops, and conditionals. Each includes screenshots of both the script code and its execution.
 Batch Script 1: Purpose
This script takes user input for three subject marks, calculates the average, and determines pass/fail using conditional statements.
[bookmark: _Toc224766041][bookmark: _Toc224851763]Script Code
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@echo off
set /p name=Enter Student Name:
set /p m1=Enter Mark 1:
set /p m2=Enter Mark 2:
set /p m3=Enter Mark 3:

set /a total=%m1%+%m2%+%m3%
set /a average=%total%/3

echo Student: %name%
echo Average: %average%

if %average% GEQ 50 (
    echo Result: PASS
) else (
    echo Result: FAIL ) pause
[bookmark: _Toc224766042][bookmark: _Toc224851764]Execution Output
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Explanation
· set /p collects user input.
· set /a performs arithmetic.
· if GEQ checks if average ≥ 50.
· pause keeps the window open.
Batch Script 2: Purpose
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@echo off
set source=C:\Test
set destination=C:\Backup
if not exist %destination% mkdir %destination%
for %%f in (%source%\*.txt) do (
 echo Copying %%f ...
copy "%%f" "%destination%" >nul)
echo Backup Completed!
pause
[bookmark: _Toc224766044][bookmark: _Toc224851766]Execution Output
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[bookmark: _Toc224766045][bookmark: _Toc224851767] Explanation
· Variables define source and destination.
· if not exist ensures folder creation.
· for %%f loops through .txt files.
· >nul suppresses copy output.
These examples demonstrate practical Windows OS automation using Batch scripting for calculations and file management. [5]
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This script repeatedly prompts the user for two numbers and an operation, performs arithmetic, and continues until the user exits.
[image: ] 
This script demonstrates variables (num1, num2), arithmetic expansion $(( )), conditional statements, and a while loop for automation.












This script generates a multiplication table using a loop and arithmetic control.
[image: ]This script uses user input, variable assignment, arithmetic operations, and a loop counter to automate repetitive calculations within the Linux terminal. [6]

[bookmark: _Toc224766047][bookmark: _Toc224851769]COMPARISON: WINDOWS VS LINUX CLI & SCRIPTING
	Feature
	Windows
	Linux

	Default Shell
	CMD / PowerShell
		



Bash

	Script Type
	.bat / .ps1
	.sh

	Permission Model
	ACL-based
	rwx model

	Package Management
	winget
	apt, yum

	Case Sensitivity
	No
	Yes



[bookmark: _Toc224766048][bookmark: _Toc224851770]CONCLUSION
Examples of operating systems include Windows, macOS, and Linux. Operating systems handle the processes of managing hardware resources, controlling processes and memory management, file systems, ensuring security and user interface accessibility. Command line interfaces allow users to run programs and more precisely navigate the computer. Commands can also be automated through scripting. 
There are many commands in Windows OS. Windows has CLI programs such as Command Prompt and PowerShell. Operating system commands can include file management, process management, networking commands, user management, and task scheduling. Both Windows and Linux operating systems have batch scripting and shell scripting. Automation through scripts allows system admins to automate configured tasks. Administrators can automate tasks such as tasks that need to run regularly, manage configurations, and monitor system resources.
The Linux CLI is also known as the terminal. Most Linux distros use Bash as their shell. Linux commands can include process management utilities, file permission changes, networking commands, and resource monitoring. Linux also has shell scripting and uses corn to schedule tasks. Linux shell scripting can be used to automate tasks, administer systems, and write scripts that can run daily tasks.
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existing destination file.

-y Causes prompting to confirm you want to overurite an
existing destination file.

z Copies netuorked files in restartable mode.

I If the source is a symbolic link, copy the link to the target

instead of the actual file the source link points to.

The switch /Y may be preset in the COPYCHD environment variable.
This may be overridden with /-Y on the command line. Default is
to prompt on overwrites unless COPY command is being executed from
within a batch script.

To append files, specify a single file for destination, but multiple files
for source (using wildcards or filelsfile2+file3 format).

:\Users\jonfi>
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\Desktopdxcopy C:\source C:\targetisource /t /e /i /y
*Clerninate batch job (¥/N>? y

G2 \Users \MBNDesktop>xcopy Ci\source Ci\target /t /e /i /y
*Clerninate batch job (¥/N>? y

(C: \Users\ EN\Desktop>




image19.jpeg
Source
Dest

Files
Options
RROR : No Destination Directory Specified.
Sinple Usage :: ROBOCOPY source destination /MIR
source :: Source Directory (drive:path or \\server\sharepath).
destination :: Destination Dir (drive:\path or \\server\sharepath
MIR :: Mirror a complete directory tree.

For nore usage information run ROBOCOPY /7

/MIR can DELETE files as well as copy them 1
\>robocopy “"“ProgramData\MySQLAMYSQL Sexver 5.6\data\" “datatnysql.old" /move"|

ROBOCOPY Robust File Copy for Windows

Sat May 24 11:20:29 2014

Gi\ProgranData\MySQL\MySQL\
CiNServers

* /COPY:DAT /R:1006800 /\:30
[ERROR : Invalid Parameter #13 : "5.6\data
Simple Usage :: ROBOCOPY source destination ~MIR
source :: Source Directory (drive:\path or \\server\sharespath).
destination :: Destination Dir (drive:\path or \\cervervehare\pathy
MIR :: Mirror a complete directory tree.

For nove usage information run ROBOCOPY /7

/MIR can DELETE files as well as copy them 1
:\>"robocopy “ProgramData\MySQLAMYSQL Server 5.6\data\" “datatmysql.old" /move"|
he system cannot find the path specified.

‘robocopy “Ci\ProgranData\MySQL\MySQL Server 5.6\data\" "data\nysql.o1d" /mo

e filenane, directory name. or volune label syntax is incorrect.

:\>Urobocopy “Ci\ProgramData\MySQL\MySQL Server 5.6\data\" "Ci\ProgramData\Mysol
LAMYSQL Server §.6\datavmysql.old” /move’
he filename, difectory name. or volune label syntax is incorrect.

s>
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i atz.bat - Notepad
ile Edit Format View Help
Jecho off

itle Atz.hubéa/gw/ Setting x as 0
et /e x=0 Name of the loop
: ]_oopname /

2cho Loop number -">%x% Incrementing the
value stored in x

et /a x=%x¥%+1
f %x% NEQ 10 goto loopname

yause An if statement to check wether
xit x is not equal (NEQ) to 10
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echo "simple calculator”
while true
do
read -p "Enter first number:
read -p "Enter second number: * num2

num1

read -p “"Choose operation (+, -, *, /): * op

if [ "$op” = "+" ]; then
result=$((numl + num2))
elif [ "$op” = "-" ]; then
result=$((numl - num2))
elif [ "$op” = "*" ]; then
result=$((numi * num2))
elif [ "$op” = "/" 1; then
result=$((numil / num2))

else
echo "Invalid operator”
continue

fi

echo "Result: $result”

read -p "Do you want to continue? (y/n): "

[ “$choice” I= "y" ] & break
done

choice

N
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« Bash

#1/bin/bash

read -p “Enter a number for multiplication table:

read -p "Enter range limit: " limit
count=1

while [ $count -le $limit ]
do
result=$((number * count))
echo "$number x $count = $result”
count=$((count + 1))
done

echo "Table generation complete.”

number




